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This book is dedicated to my parents, who first introduced me to the wilderness; to my wife, Cora, who always inspires me to do my best; to Emily and Audrey, our daughters, in hopes that their generation will continue to value, protect, and enjoy our precious wild lands; and to the tireless champions of wilderness, both celebrated and unknown, who have fought for generations to preserve the wild places that inspire nature photographers to create their art.
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Sunset over the Twilight Peaks from Ruby Basin, Weminuche Wilderness, Colorado. Canon EOS 5D Mark III, Canon TS-E 24mm f/3.5L II tilt-shift lens, five-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.
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Foreword

At 7:45 p.m. on Sunday, July 25, 1993, I sauntered down the hill from Shelf Lake at 11,200 feet above sea level in Colorado’s Rocky Mountain National Park. I was headed to ponds of water in the alpine tundra that would reflect the west face of Longs Peak when it turned orange at sunset. It was day four of a weeklong expedition into the park’s Tyndall, Chaos, Loch Vale, and Glacier gorges with three “sherpas,” Jon, Greg, and Jim. At the end of day seven, we would have backpacked 45 miles, gained and lost 16,000 feet in elevation, and photographed 16 subalpine and alpine lakes. The boys each carried 70 pounds of food, tents, sleeping bags, and clothing, and I carried 65 pounds of large format 4x5 camera equipment.

I had seen the ponds that morning on the way up to the remote and untrailed Solitude Lake, and added them to my mental list of potential reflection photographs at sunset and sunrise. After a group dinner of our obligatory and nightly ramen noodles with canned chicken, onions, and bricks of cream cheese (with fat for energy), Jon and I walked down to the ponds with the camera gear. From a distance I saw the tiny silhouette of a person against the brightly lit Longs Peak. As I approached the ponds, I realized that this was a large format photographer, just like me, who had planted his tripod exactly where I had predicted I would plant mine earlier in the day! What were the odds that another professional photographer would end up miles from anywhere, and in a location not even accessible by a trail?

I introduced myself. He told me that he was Glenn Randall. We had not met before, but I recognized him as a nature photographer from Boulder. I also knew that he had a very good eye for composition, and, in fact, he was composing Longs Peak reflecting in the pond the way I had intended to design my image. Good photographers try to get the proportions exactly right, and in this case, I needed to set up my tripod where his already stood. I couldn’t very well ask him to move, so I negotiated overlapping my tripod legs with his. No harm, no foul.

For the next half hour, replacing exposed film with unexposed using sheet film holders in the backs of our cameras, spending $6 a shot and not knowing if we could feed our families the following week, we made sublime images of blood orange Longs Peak reflecting in the still water. When the sun finally set at 8:20 p.m., I asked Glenn if he would like to spend the night with us. It was my first year of a two-year project endorsed by the National Park Service, and I had permission to camp in Rocky Mountain National Park wherever I needed to. Glenn declined and chose to hike the seven miles back to Bear Lake trailhead in the dark.

This experience told me a lot about Glenn Randall. Good photography is the product of hard work and diligent planning. Study your maps, research daily paths of sun and moon, and preconceive what photographs to make before you ever get there. Scout locations to know beforehand where to make your finest images. The best photograph is made with “99% perspiration and 1% inspiration” says Glenn. If you never stop experimenting with designs and compositions, ultimately you will find that creativity that all artists seek. Be patient but learn to meter, compose, and expose quickly, for the finest moments of light are transitory.

I, like Glenn, have been exploring nature with a camera for more than 40 years. I know well what it takes to succeed. The second edition of The Art, Science, and Craft of Great Landscape Photography will teach you how to get more from your camera than you ever imagined. More importantly, it will guide you along the path that ends where, as Glenn says, “those who see your photographs will feel that they were standing next to you.”

John Fielder

Nature Photographer

Summit County, Colorado
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Coxcomb Peak and Redcliff from the summit of Uncompahgre Peak at sunrise, Uncompahgre Wilderness, Uncompahgre National Forest, Colorado. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.
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Black Peak from the summit of Bald Mountain, Eagles Nest Wilderness, Colorado. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.






Introduction

Much has changed since I wrote the first edition of The Art, Science, and Craft of Great Landscape Photography in 2014. My knowledge has deepened, technology has advanced, and the techniques I use to plan, scout, shoot, and process images have evolved. The time has come for a second edition. Here’s a snapshot of what’s new.

Smartphone apps for planning photo shoots have improved dramatically. The best apps now have position-search capabilities that make it simple to answer questions like:

“What are the best days this year to shoot the full moon setting over Longs Peak as seen from the summit of Twin Sisters?”

“When will the sun rise through Turret Arch and South Window simultaneously?”

“What time of year, and what time of night, is ideal for shooting a Milky Way panorama at Goblin Valley State Park?”

Editing software has also improved. For example, high-dynamic-range imaging techniques, which I once used only as a last resort, have now become my go-to solution for high-contrast scenes where nothing is moving in the frame. My approach to editing night images has evolved. For example, rather than shifting the entire image toward blue to create a blue sky, I now seek to preserve the colors my eyes can see at night, such as the colors of bright stars and planets, while shifting only the color of the background sky to the deep blue we imagine the sky should be.

My understanding of atmospheric optics, the science of how sunlight interacts with our atmosphere, has deepened, particularly when it comes to twilight glows and how they can be enhanced by recent volcanic eruptions. I’ll explain how my new knowledge has led me to shoot beautiful landscape images I might previously have missed, and how you can do the same.

I’ve expanded my discussion of composition to provide greater insights into the art of landscape photography. And I’ve replaced almost all of the images in the first edition with fresh images illustrating the major points. All images are now accompanied by camera, lens, and exposure data, as well as other technical details about the image.

The first edition of the book was aimed primarily at photographers who already knew the basics. In this edition I’ve added a chapter on photographic fundamentals to help less-experienced photographers come up to speed. This chapter explains the exposure triangle (aperture, shutter speed, and ISO), and white balance. I’ve also included a discussion of auto-focus modes, auto-exposure bracketing, depth of field, and hyperfocal distance.

[image: image]

Sunset at Delicate Arch, Arches National Park, Utah. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 35mm, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

In addition to all the substantive changes, the second edition features a less-obvious improvement. I began teaching landscape photography workshops in 2002. There’s nothing like explaining a complex subject to a live audience to reveal the places where students struggle to understand—and to teach me the best ways to explain difficult concepts. The first edition benefited greatly from that experience. During the five years since publication of the first edition, I have taught several dozen group workshops and many private, one-on-one workshops. That additional experience has further refined my approach to explaining the art, science, and craft of landscape photography.

Some things haven’t changed. Recently a student at a workshop I was teaching at Great Sand Dunes National Park asked a question. We had just finished shooting the Milky Way soaring over a wind-sculpted sand dune on a crystal-clear night. She asked, “Have you ever lost your sense of wonder at the beauty of the natural world?” I replied, “Never. If I ever lose my sense of wonder, I will stop shooting.”

I still think of landscape photography as the pursuit of visual “peak experiences.” I’m borrowing a term here from humanistic psychologist Abraham Maslow, who studied human potential—the heights to which humans can aspire, not the depths to which they can sink. According to Maslow, peak experiences can give “a sense of the sacred, glimpsed in and through the particular instance of the momentary, the secular, the worldly.” Whoa! That sounds awfully pretentious. But when I think back on the most beautiful scenes I’ve ever witnessed, I understand what Maslow was talking about. Visual peak experiences are moments of extraordinary natural beauty, often ephemeral, that I try to capture in such a way that a viewer of the photograph can share my sense of wonder and joy. Granted, my photographs rarely, if ever, achieve such lofty heights. Perhaps they never truly will. But for me it is the pursuit of visual peak experiences, and the arduous, ecstatic struggle to capture them on my camera’s sensor, that makes landscape photography endlessly fascinating.

[image: image]

The Milky Way over towers near the Joint Trail, Needles District, Canyonlands National Park, Utah. Canon EOS 5D Mark IV, Canon EF 35mm f/1.4L II USM. Land: one row, three camera positions, four frames per camera position, images stacked in Photoshop, noise reduced with Stack Mode>Median, 2 minutes, f/1.4, ISO 6400. Sky: two rows, three camera positions per row, four frames per camera position, images aligned and noise reduced in RegiStar, 10 seconds, f/1.4, ISO 6400.

For me, these marvelous moments occur most often in wild places, particularly in the mountains. Even after 50 years, I still remember a peak experience that occurred during a camping trip with my parents in the desert mountains of southern California. I was 12 and hungry for child-size adventure. Alone, I walked away from our campsite to a saddle in a ridge overlooking a vast desert valley and the mountain ranges beyond. It was a journey that an adult would have measured in mundane yards and minutes; I measured it in emotional light-years. For a timeless interlude I meditated on the ridge, soaking in the silence and the unfathomable sweep of land. I remember feeling utterly isolated in a desolate world, and yet I recall no desire to flee back down the path to camp. Something about the sheer unrepentant emptiness of the land compelled my awestruck attention and has demanded my return to the mountains again and again.

F.W. Bourdillon, a British mountaineer who tried to climb Everest a century ago, captured my feelings when he explained the secret motivation of mountain-lovers as “a feeling so deep and so pure and so personal as to be almost sacred—too intimate for ordinary mention.” Mountains, he went on to say, “. . . move us in some way which nothing else does . . . and we feel that a world that can give such rapture must be a good world, a life capable of such feeling must be worth the living.”

In my early teen years I hiked the valleys and scrambled up the easy peaks in California’s Sierra Nevada. Then, at 15, I took up technical rock-climbing. When I moved to Boulder, Colorado, to go to college in 1975, I added ice-climbing to my quiver of mountain skills and began tackling difficult routes on peaks from Alaska to Argentina. In my mid-30s, after 20 years of intense mountaineering, my interest in climbing high peaks began to wane, while my interest in photographing them blossomed. Landscape photography, I found, could be just as much of an adventure as mountaineering. True, the challenges were different, but the pulse-pounding excitement and the need to perform gracefully under pressure were still there. At one time I had struggled out of bed at 1:00 a.m. to climb a long, demanding route on a high peak before the afternoon thunderstorms struck; now I rose at the same absurd hour to race the rising sun to a photogenic vantage point. My motto for sunrise shoots is simple: sleep is for photographers who don’t drink enough coffee. All these early starts have led me to formulate the first dictum in Randall’s Rules of Landscape Photography: Never eat breakfast before midnight. If you must get up before midnight to do a photo shoot, eat dessert.
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Pikes Peak rises above the fog blanketing South Park at sunrise as seen from the summit of 14,286-foot Mt. Lincoln, Mosquito Range, Colorado. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 200mm, 1/100th, f/8, ISO 100.

I quickly learned one of the fundamental paradoxes of landscape photography: The potential reward is always greatest when the odds against you are the longest. The most likely outcome on a day with heavy clouds is that the sun will rise or set into gray murk. Creating evocative landscape images will be almost impossible. But if that rising or setting sun finds a tiny gap between dense clouds and the horizon, the result can be some of the most spectacular light you’ve ever seen. When that happens, you may have only seconds to compose the shot and capture the image. In many cases, such an opportunity will not occur again for weeks or even months.

[image: image]

Hallett Peak from the Flattop Trail during a windstorm at sunrise, Rocky Mountain National Park, Colorado. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

I also learned that the most powerful moments in the natural world are transitory. One vicious hailstorm can flatten all the wildflowers in an entire valley. Miss a shot of fall foliage, and you may have to wait an entire year for another chance. The fall color display is always fleeting; the leaves reach their peak of color just as the stems become so brittle that the slightest breeze sends them spinning to the ground. The most magical winter wonderland can enchant photographers only briefly; all too soon, the sun and wind strip the snow from the trees, and the world becomes ordinary once more. Recently I relocated two marvelous weathered trees near the summit of Twin Sisters that I last photographed 20 years before. One had fallen and lost the golden patina that made it so appealing two decades earlier; small trees had sprung up around the other tree, obscuring the view of Longs Peak that had once made the shot so compelling. Time never repeats itself, of course, but the sustained pursuit of landscape photography hammers home that truth with a poignancy we rarely feel in our busy, ordinary lives. As Pablo Picasso put it, “The purpose of art is washing the dust of daily life off our souls.” I believe that applies to the creation of art as much as to its enjoyment.

When I first became a full-time landscape photographer, in 1993, the only way to share these marvelous moments was to capture them on film. In the film era, most people assumed that an image was a truthful representation of the world unless proven otherwise. Today, in the digital era, peoples’ perception of photographs has changed: Many people assume a digital image has been enhanced unless proven otherwise. Given my reverence and respect for wild land, it probably goes without saying that I believe authenticity still matters in landscape photography. I practice what you might call “nature photojournalism.” Most images that have enduring power are also authentic. To take an example from the world of current-events photojournalism, recall the famous photograph of the lone protester standing in front of a phalanx of tanks in Tiananmen Square during pro-democracy demonstrations in China in 1989. That image is so powerful that the Chinese government has banned Internet searches for it in China. If that image had been a still taken on a Hollywood movie set, with some Hollywood actor as Tank Man and all the tanks created using CGI, would that image have anything like the power it does? I think not.

[image: image]

Clearing storm over columbine and Lone Eagle Peak, Indian Peaks Wilderness, Colorado. Canon EOS 5D Mark IV, Canon TS-E 24mm f/3.5L II tilt-shift lens, 1/15th, f/16, ISO 100.

Some people argue that images can never truly capture the real world, so any claim to authenticity is absurd. I readily acknowledge that there are significant differences between viewing the real world and viewing a photograph of it. Indeed, understanding and overcoming those differences are a major topic in this book. However, I believe it’s possible to draw a line between an image that reflects reality in some fundamental way and one that doesn’t. I want to be able to tell someone viewing my work, “What you see in my prints is what I saw through the lens.” I want the viewers of my work to exclaim, “Wow! What a magnificent world we live in!” not to think, “Wow! That guy really knows Photoshop.”

From Peak Experience to Well-Crafted Image

To be a good landscape photographer today, you need the brain of an engineer and the heart of a hopeless romantic. Creating an evocative landscape photograph requires both an emotional connection to the scene and an understanding of the science and craft of creating compelling images. My approach to teaching landscape photography can be summed up in ten words: Master the science and craft, and the art will follow.

[image: image]

Mt. Herard and Medano Creek at sunset, Great Sand Dunes National Park, Colorado. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 30mm, 0.6 seconds, f/16, ISO 100.

The craft of landscape photography obviously includes photography itself: aperture, shutter speed, ISO, white balance, depth of field, and so on, all of which I cover in chapter 1. But the science and craft of landscape photography goes far beyond such photographic basics.

Understanding key scientific concepts from fields as diverse as geography, optics, vision, and psychology can help landscape photographers create captivating images.

A knowledge of geography helps photographers understand how the direction of the sun at sunrise and sunset varies tremendously between summer solstice and winter solstice. At the latitude of Denver, the difference is 60 degrees. In Fairbanks, Alaska, the difference is 140 degrees.

A knowledge of atmospheric optics, the science of how sunlight interacts with our atmosphere, explains why the sky is often blue, sunsets are sometimes red, and why tall mountains rising abruptly above the plains can receive beautiful light. Understanding atmospheric optics also permits the knowledgeable photographer to predict where rainbows will appear and why polarizers sometimes enhance reflections and sometimes remove them. Atmospheric optics also explains the origin of gap light and glow light, some of the rarest light you’ll ever be privileged to photograph, and how volcanic eruptions thousands of miles away affect the character of the light you see.

The science of landscape photography also includes an understanding of how the complexities of human vision affect the way we see the world and the way we view art. For example, the brightest highlight in which our eyes can see detail is about 10,000 times brighter than the darkest shadow in which we can see detail. The brightest highlight in a photographic print is only about 50 times brighter than the darkest shadow. One of the fundamental problems for a landscape photographer is finding the best way to compress the very broad range of tones we see in the real world into the much narrower range of tones we can reproduce in a print. This book tackles this problem from many angles, starting with calculating exposure in the field and concluding with a variety of techniques in the digital darkroom. These techniques include the Rembrandt Solution, my name for a technique used by the 17th-century master painter that is still relevant in the digital age. Used properly, the Rembrandt Solution can create the illusion of greater dynamic range in a print than what actually exists.

[image: image]

Twilight glow on Delicate Arch and the La Sal Mountains about 18 minutes after sunset, Arches National Park, Utah. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 35mm, 8 seconds, f/16, ISO 100.

The craft of landscape photography includes the ability to plan shoots and locate promising subjects using topographic maps and computerized mapping tools. These computer programs help photographers visualize how light will play across the landscape and enable them to answer questions such as, “What is the best day to photograph the full moon rising through Utah’s world-famous Delicate Arch at sunset?” It includes scouting, the task of getting to know an area in depth. And it includes mastering the four basic exposure strategies for landscape photography, so that you are equipped to handle any lighting situation that nature throws at you.

[image: image]

South Window through Turret Arch at sunrise, Windows area, Arches National Park, Utah. The rising sun is visible through both arches simultaneously on only eight days per year. Zone VI 4×5 field camera, Fuji Pro 160S color negative film. Lens and exposure unrecorded.

That, in a nutshell, is the science and craft of landscape photography. So how can mastering these topics lead to creating art? Can an authentic landscape photograph also be creative? I think it can be if you understand what I mean by creative. I think there are two major misconceptions about creativity that hold photographers back. The first is that only geniuses can be creative, to which I say, balderdash. The second is that creativity occurs when you sit in a darkened room until amazing ideas pop into your head. That’s not how creativity works, at least not in the context of landscape photography. I think creative landscape images occur when photographers make a new, unexpected, but suddenly obvious connection between seemingly unrelated information already stored in their head. Here’s an example.

I was hiking with my wife Cora in Colorado’s Indian Peaks Wilderness in the middle of the day in July when I came across a stream that fed into Lake Isabelle. The stream looked quite ordinary in the noon light. I noticed, however, that I could see the plains to the east through a notch in the foothills at the east end of the lake. I knew from my understanding of atmospheric optics that any time you’re in the mountains and can see the plains either to the east or west, you’ve got potential for exceptionally red light on your foreground. In this case, I envisioned warm sunrise light illuminating the stream as it flowed toward the rising sun. I shot a compass bearing to the notch and wrote the bearing down in the notebook I always carry. When I got home, I used an app to look up when the sun would rise at the same bearing as the notch and learned it would occur both in late August and mid-April. In mid-April the stream would still be snow-covered and frozen, but late August seemed promising. I returned twice that year and once again a year later before making my favorite image of this location, which I call Sunrise above Lake Isabelle. By combining my knowledge of atmospheric optics, geography, planning apps, and how to manage high-contrast scenes, I had come up with an image that in no way resembled the ordinary stream I saw in midday light. (Chapter 4 describes the apps I use today in similar situations.)

Making images that capture your visual peak experiences and evoke emotion when you view them later is a satisfying achievement. To be truly successful as an artist, however, your images must speak to a wider audience. An understanding of the psychology of how we view art can strengthen your work. I’ll discuss the distinction between images that are merely different and those that are genuinely creative. I’ll also describe the critical importance of relevance, as demonstrated by research conducted with my images by advertising researcher Bruce Hall. As Robert Solso, author of Cognition and The Visual Arts put it, “An artist does not create art any more than a physicist creates physics.” What he meant is that physicists don’t invent the laws of physics; they try to uncover the laws that describe the seemingly chaotic phenomena they observe. Similarly, successful images aren’t generated randomly; they must fit like a key into the lock of the viewer’s emotions—triggering memories, evoking anticipation, and helping viewers imagine the feelings they would have experienced if they had been standing next to the photographer when the image was captured.
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The shallow stream above Lake Isabelle where I shot Sunrise above Lake Isabelle, Indian Peaks Wilderness, Colorado. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 35mm, 1/30th, f/11, ISO 100.

[image: image]

Sunrise above Lake Isabelle, Indian Peaks Wilderness, near Boulder, Colorado. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

Before you can set out on your own personal vision quest, you need a working knowledge of your camera gear. In this book, I’ll assume you’re already familiar with the basic operation of your camera, such as how to set the aperture, shutter speed, and ISO to get what your in-camera meter considers to be the right exposure. (I’ll explain why you should choose various settings for these parameters in chapter 1.) You should be familiar with the various exposure modes your camera probably offers, such as program, aperture-priority, shutter-priority, and manual. You should know how to use exposure compensation to vary the exposure the sensor receives, and you should know how to set the white balance and choose the meter mode. I’ll assume you know how to download images from your memory card and make basic adjustments to color and density with image-editing programs.

I firmly believe that you do not need to be born an artist to create great photographs. In my view, landscape photography is largely a craft that can be mastered with practice. Noted black-and-white photographer John Sexton once said, “The only difference between me and my students is that I have made more mistakes than they have.” There’s a lot of truth in that statement. I shoot most of my images deep in the wilderness, but the lessons I’ve learned that I teach in this book are equally applicable whether you’re shooting sunset from the balcony of your home or shooting sunrise from the summit of a 14,000-foot peak. I hope that mastering the content of this book will give you the skills and knowledge you need to distill your own peak experiences into powerful images of the natural world.





[image: image]
FIGURE 1-1 Columbine, Vestal Peak, and Arrow Peak at sunrise, Weminuche Wilderness, Colorado. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 20mm, 1/8th, f/16, ISO 1600.






1

Digital Photography Fundamentals

If you just bought your first digital camera, or if you would like a refresher on the fundamentals of photography, this chapter is for you. If you believe you have a solid grasp of the basics (aperture, shutter speed, ISO, depth of field, exposure modes, auto-focus modes, meter modes, white balance, etc.), you may wish to skip to chapter 2.

A modern digital camera can rightly be called “a computer with a lens.” After spending all that money on the latest gee-whiz electronic gadget, you may well be thinking, “Why do I need to learn all this technical stuff about photography? Why not let the camera pick the right aperture, shutter speed, ISO, and white balance (whatever that is)? I’ll worry about the fun, creative stuff—choice of subject, composition, and timing—and let the camera handle the rest.”

Sometimes “auto-everything” will indeed give you exactly what you want. In many of the most exciting photographic situations, however, auto-everything will fail miserably. If you really want to master the art of photography, you should start by mastering the craft.

The Exposure Triangle

Correct exposure is the foundation for all successful images. Three parameters control exposure: aperture, shutter speed, and ISO. These parameters together are called the exposure triangle.

The aperture is the hole in the diaphragm, inside the lens, which allows light to reach the sensor when the shutter is open. The bigger the hole, the more light reaches the sensor for every second that the shutter is open.

The diameter of this hole is specified as a fraction of the focal length of the lens. (The “f” in the f-number stands for focal length.) An aperture of f/2 on a 50mm lens, for example, is 25 millimeters in diameter: 50 divided by two equals 25. For the purpose of calculating exposure, however, we really don’t care about the diameter of the opening; we care about its area, because it’s the area of the aperture that ultimately controls how many photons reach the sensor for each second of exposure.

The standard f-stop sequence is f/1.4, f/2, f/2.8, f/4, f/5.6, f/8, f/11, f/16, f/22, and f/32. This seemingly illogical series of numbers actually makes perfect sense: each full-step change in the f-stop represents a doubling or halving of the area of the aperture, not the diameter. As a result, each full-step change represents a doubling or halving of the amount of light reaching the sensor for every second that the shutter is open.
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FIGURE 1-2 Marcellina Mountain and the Raggeds, Raggeds Wilderness, Gunnison National Forest, Colorado. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.

You should memorize the standard f-stop sequence just like you memorized your multiplication tables long ago. Changing the aperture from f/8 to f/5.6, for example, doubles the area of the aperture. Because f-numbers are fractions, large f-numbers such as f/16 or f/22 represent small holes through the lens. Small f-numbers such as f/1.4 or f/2 represent large holes through the lens. Remember it this way: one-sixteenth of a pie (f/16) is a very small sliver; one-half of a pie (f/2) is an enormous serving. (By default, on most cameras, one click of a wheel changes the aperture by one-third stop, which means three clicks are required to change the aperture by one full stop.)

The shutter speed is much easier to understand. It’s just the length of time the shutter is open. (It has nothing to do with “speed” in the sense of distance traveled in a particular amount of time.) As with the aperture, each full-step change in shutter speed represents a doubling or halving of the amount of light reaching the sensor. Changing the shutter speed from 1 second to 2 seconds, for example, doubles the amount of light reaching the sensor. Similarly, changing the shutter speed from 1/60th to 1/125th of a second halves the amount of light reaching the sensor.

[image: image]

FIGURE 1-3 Claret cup cactus and the Narrows, Black Canyon of the Gunnison National Park, Colorado. I used a small aperture (large f/number) to give this image deep depth of field. I enhanced the depth of field further by using a tilt-shift lens, which allowed me to tilt the plane of focus forward so it ran from the flowers in the foreground to the canyon rim in the background. Canon EOS 5D Mark III, Canon TS-E 24mm f/3.5L II tilt-shift lens, 0.6 seconds, f/16, ISO 100.
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FIGURE 1-4 Columbine Falls and Mt. Meeker at sunrise, Rocky Mountain National Park, Colorado. Shutter speeds in the range of 1/4 to 1 second blur falling water in an attractive way. Too short a shutter speed freezes the water; too long turns it into featureless smoke. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

Think of correct exposure as the amount of water required to fill a bucket. You could use a small hose (a small aperture, such as f/16 or f/22) and open the valve controlling the water for a long time (a long shutter speed) and fill the bucket. Or you could use a large hose (a large aperture, such as f/2.8 or f/4) and open the valve for a short time (a short shutter speed) and still fill the bucket. In other words, there’s a reciprocal relationship between aperture and shutter speed: you can use a long shutter speed and a small aperture, or a short shutter speed and a large aperture, and get the same result in terms of exposure.

So if you can fill the bucket either way, why does it matter which way you use? Here’s why: the aperture controls the depth of field the image will show, while the shutter speed controls the appearance of objects moving across the frame. Using a small aperture, such as f/16 or f/22, means the image will exhibit deep depth of field. For example, the zone of apparent sharpness in the image might extend from the flowers 2 feet from the camera to the mountains 2 miles away. Most landscape photos are shot with a small aperture so that everything in the image is sharp. Using a large aperture, such as f/2.8 or f/4, creates shallow depth of field. The depth of field might extend from just 6 feet to 8 feet, for example. Shallow depth of field is often appropriate for portraits of people and wildlife so that the sharp subject stands out from the blurry background.

Short shutter speeds freeze motion in the subject, which is appropriate in many sports shots. Long shutter speeds blur motion, which may be pleasing when shooting waterfalls, for example.

Notice that there’s always a trade-off at work. If you want a faster shutter speed, you must accept less depth of field. If you want more depth of field, you must accept a slower shutter speed.

At this point a savvy reader might ask, “Why can’t I just raise the ISO and get both depth of field and a fast shutter speed?” Unfortunately, there’s no free lunch.

ISO, the final parameter in the exposure triangle, is often described as the sensitivity of the sensor, but this is a bit misleading. Increasing the ISO doesn’t change the efficiency of the sensor, meaning the percentage of incoming light that is converted to an electric signal. Increasing the ISO merely amplifies the signal coming off the sensor. Changing the ISO does not change the amount of light reaching your sensor. There are only two factors that control how much light reaches your sensor: aperture and shutter speed. If aperture and shutter speed are held constant, the amount of light reaching your sensor is also constant, regardless of the ISO you set.

All sensors generate noise—random, unwanted variations in the strength of the signal coming off each picture element on the sensor, which results in small, random variations in color and brightness in the image. A noisy digital image resembles a grainy image shot on high-speed film in the days of yore. If the light reaching the sensor (the signal) is strong, then you have a good signal-to-noise ratio and you have a clean image, with very little visible noise. As the amount of light reaching the sensor decreases, the signal coming off the sensor gets weaker in proportion to the noise. Your signal-to-noise ratio deteriorates. Increasing the ISO increases the amplification of the signal, but also amplifies the noise. You may need a high ISO to get a fast-enough shutter speed to stop action in low light, but the image will be noisier.

Digital sensors have one native ISO, which is usually the lowest ISO you can set by pushing a button and spinning a dial. It’s normally 100, but varies a bit depending on the camera. That ISO will give you the highest quality image your camera can produce. Using ISO settings like Low 1 or Low 2 will give you a slower shutter speed, which may be useful when intentionally blurring the subject, but it won’t create an image with lower noise.

ISOs are like shutter speeds in that doubling or halving the ISO number has the same effect on the density of the image as doubling or halving the shutter speed. If an image is too dark, for example, you could double the shutter speed, say from 1 second to 2 seconds, or double the ISO, say from 100 to 200, and the effect on exposure would be the same. Objects moving within the frame would exhibit more blur with the longer shutter speed, of course; the overall image may be noisier if you chose to increase the ISO instead of doubling the shutter speed.

In general, I suggest turning off auto-ISO and picking the ISO you want yourself. Most good landscape images are shot on a tripod, so shutter speed is largely irrelevant unless parts of the subject are moving (flowers blowing in the wind, for example). I do sometimes use auto-ISO when shooting wildlife in low light. I set the lens to its largest aperture so the camera gathers as much light per second of exposure as possible. I know I need a minimum shutter speed to be able to hand-hold a long lens and get a sharp image, so I set that shutter speed using manual exposure mode (more on that later). I then set the ISO to auto to automatically obtain a correct exposure even in low light. I’d rather deal with a noisy, sharp image (probably salvageable) than a clean but fuzzy image (probably a throwaway).

All this talk about meters may lead you to believe that the exposure chosen by the meter will always be right. In fact, there are a number of situations where you will either want to override the meter’s recommendation, or where you will want to shoot two or more different exposures of exactly the same composition, then combine those frames later in a variety of ways. I’ll have a lot more to say about exposure in chapter 7, and in particular about the essential exposure tool called the histogram, but for now I just want you to think of the meter reading as a starting point, and not as an ironclad guarantee of perfect exposure.
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FIGURE 1-5 Aurora over the Brooks Range, near Wiseman, Alaska. The aurora moves constantly. Shooting with a high ISO is necessary to keep the shutter speed short enough to preserve the aurora’s interesting structure. When shooting the aurora, “short” is a relative term; I exposed this image at 13 seconds, f/2.8, ISO 3200. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm.
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FIGURE 1-6 Mt. Monolith and sastrugi, Tombstone Territorial Park, Yukon Territory, Canada. Brilliantly lit snow scenes like this one are a classic example of a situation where you will want to override your meter’s exposure recommendation. The ideal exposure for a snow scene renders the brightest snow as near-white, but with printable detail. Large areas of completely blank white are generally unacceptable in a landscape image. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 27mm, focus-stacked, 1/200th, f/16, ISO 100.

Depth of Field and Hyperfocal Distance

In a sense, depth of field is an optical illusion. You can only focus a lens at one distance at one time. Only objects at that distance will be as sharp as the optical system can deliver. Objects closer than the focused distance, as well as those farther away, will become increasingly blurred as the gap between them and the focused distance becomes larger and larger.

Fortunately for photographers, our eyes are imperfect. They do not have infinite resolving power. If the blurry edge of an object is narrow enough, we still see that object as sharp. One widely accepted standard for “sharp” is that the blurry edge cannot be more than 1/100th of an inch wide in the print. Since all prints require enlarging the tiny image captured by the sensor, the blurry edge on the sensor must be narrower still. In optical parlance, sharpness on the sensor is defined as the size of the circle of confusion—the diameter of a circular spot on the sensor representing the out-of-focus image of a single, infinitely small point on the subject. In practical terms, think of the circle of confusion, often abbreviated CoC, as the width of the blurry edge of an object. Many depth-of-field tables use a CoC of .03mm, which translates to a blur zone of 1/100 of an inch in an 8×10 inch print. I prefer a tighter standard of sharpness of 0.02mm, which translates to a blur zone of 1/150 of an inch in an 8×10-inch print.
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FIGURE 1-7 Yellow fawn lilies (also known as glacier lilies or avalanche lilies) in Fox Park, Indian Peaks Wilderness, Colorado. This image exhibits the deep depth of field typically considered desirable in a landscape image. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

With that as background, you can now understand that depth-of-field tables are based on a series of assumptions, in particular how big a print you want to make, how closely you want to view it, and how tight a standard for sharpness you want to use. Let’s say an image has a depth of field from 2 feet to infinity when printed at 8×10 inches and viewed from a foot away. That same image may have a depth of field from 4 feet to infinity if you make a 30×40-inch print and view it from a foot away. View that 30×40-inch print from 5 feet away, however, and once again it has a depth of field from 2 feet to infinity. Our ability to resolve fine detail steadily declines as we get farther and farther from the subject. For example, you can easily read a book held at arm’s length. Place it 20 feet away, and the task is impossible. As a practical matter, most people tend to view prints from a distance roughly equal to the diagonal dimension of the print, or about a foot away for an 8×10-inch print. Of course, for a photographer, the viewing distance is limited only by the length of the photographer’s nose.

To achieve the maximum depth of field possible for a given focal length and aperture, you should focus the lens at the hyperfocal distance. Depth of field then extends from one-half of the hyperfocal distance to infinity. For example, the hyperfocal distance for a 24mm lens on a full-frame camera at f/22 is 4 feet 3 inches (CoC .02mm). If I focus the lens at that distance, depth of field will extend from 2 feet 1 inch to infinity.

There are many good smartphone apps for both iOS and Android that contain depth-of-field and hyperfocal-distance calculators for your sensor size, focal length of lens, and aperture. Some even let you choose the size of the circle of confusion you want to use.

You should think of depth-of-field and hyperfocal-distance calculators as optimistic. They provide a minimal level of sharpness that will be acceptable in magazine-size prints but may not deliver the sharpness you want in a big print. If your composition requires that you obtain the maximum depth of field possible, then by all means use them. If, on the other hand, you’re shooting with a wide-angle lens and the closest object is 50 feet away, don’t focus at the hyperfocal distance. Instead, focus on the closest object (which, optically speaking, will essentially be at infinity with a wide-angle lens), stop down to f/8 or f/11 (usually your sharpest apertures), and fire away.
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FIGURE 1-8 The Flatirons and sumac in fall color at sunrise after the first snow, Chautauqua Park, Boulder Mountain Parks, near Boulder, Colorado. To obtain maximum depth of field with my 50mm lens, I set the aperture to f/32 and focused at the hyperfocal distance of 13 feet (CoC .02mm), which gave me depth of field from 6 ½ feet to infinity. Canon EOS 1Ds Mark III, Canon Compact-Macro EF 50mm f/2.5, 1/6th, f/32, ISO 100.

All of these calculations can seem rather befuddling when you’re hypoxic and sleep deprived. To double-check that you’ve got it right, shoot a test frame, enlarge it on your LCD by a factor of 10, and scroll back and forth across the image to be sure everything is sharp. The LCD on older cameras may look fuzzy everywhere at 10×, limiting the usefulness of this approach, but newer cameras will give you a clear view. Many Nikons allow magnification beyond 10×, which on some LCDs makes everything look blurry. You may need to zoom back out a step or two to assess sharpness accurately. When in doubt, compare sharpness at the focused distance (which should be razor-sharp if you’re on a good tripod) with sharpness at the near and far limits of your composition.

Exposure Modes

Exposure modes are the different ways your camera offers to achieve correct exposure, from fully automatic to fully manual. In auto-everything mode, often marked with a green A or the equivalent on the exposure-mode dial or in a menu, the camera picks all three of the parameters that control exposure: aperture, shutter speed, and ISO. It will assume you’re hand-holding the camera and choose those three parameters to give you a shutter speed fast enough that you can hand-hold the camera and still get sharp images. But as we’ve seen, there are many situations where you want to take control of those parameters yourself to achieve the image you imagine. For example, if you’re shooting a landscape from a tripod and nothing is moving within the frame, you’ll want a large f/number (small aperture) for deep depth of field and a low ISO for highest image quality. You don’t care if the shutter speed is too slow to hand-hold because you’re not hand-holding. If you’re shooting a fast-moving sport like alpine skiing, your top priority may be a fast shutter speed, and you’re willing to sacrifice depth of field by using a small f/number (large aperture) and perhaps even going to a higher ISO to achieve that action-stopping shutter speed.
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FIGURE 1-9 Sunshine Peak at sunrise from the summit of 14,034-foot Red-cloud Peak, Redcloud Peak Wilderness Study Area, near Lake City, Colorado. For evenly lit, midtone subjects such as this one, aperture priority is usually the best choice. Since depth of field was not an issue, I set the aperture to f/8, the sharpest aperture on my Canon 70-200mm f/4 lens. Choosing aperture priority rather than manual exposure meant the camera adjusted the exposure automatically as the intensity of the light changed rapidly at sunrise. That freed me to concentrate on composition and timing rather than exposure. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 93mm, 1/20th, f/8, ISO 100.

In program mode, most cameras will choose an aperture and shutter speed combination that will deliver correct exposure and that the camera thinks is hand-holdable. The camera will respect the ISO setting you’ve chosen unless you’ve set the ISO to auto, in which case the ISO will vary, again in an attempt to create a hand-holdable shutter speed and a good compromise between depth of field (large f-number) and low ISO. Some cameras also offer a Program-Shift mode, which allows you to change the aperture and shutter speed in tandem while still maintaining correct exposure. Although program mode has its place, using it means relinquishing control over important aspects of your image’s appearance.

You can create the look you want and still let the camera make the final exposure decision by using either aperture-priority or shutter-priority auto-exposure. In aperture-priority auto-exposure, you pick the aperture, and the camera picks the shutter speed to achieve correct exposure. This mode is appropriate for landscapes, where depth of field is often the overriding consideration. In shutter-priority auto-exposure, you pick the shutter speed, and the camera picks the aperture to achieve correct exposure. This mode works well for action subjects, where the overriding concern may be stopping the action. The danger with shutter priority is that your lens may not offer a wide-enough aperture to allow you to use the shutter speed you want, particularly in low light. For example, let’s say the shutter speed you need to stop a skier flying down the hill is 1/500th of a second. You set the ISO to 100 to get the best quality. Unfortunately, to achieve correct exposure in failing light you need an aperture of f/1.4. If the widest aperture your telephoto allows is f/2.8, your shot will be two stops underexposed. (There’s a two-stop difference between f/1.4 and f/2.8.) You can’t lengthen the shutter speed and still stop the action. You can’t open the lens any farther because you’re already shooting wide open. The best solution in this case is to raise the ISO by two stops, to ISO 400, to achieve correct exposure.
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FIGURE 1-10 Columbine and Parry’s clover in Vestal Basin, Weminuche Wilderness, Colorado. Close-ups of wildflowers are another example of a situation where aperture priority is usually the best choice. Most wildflower close-ups look best under cloudy skies. Inevitably, the correct exposure will vary constantly as the sun dances in and out of the clouds. By choosing aperture priority, you can fire the moment the wind stops and the light is soft. If you were shooting in manual exposure, the perfect moment would be likely to pass as you adjusted the shutter speed to obtain correct exposure. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 35mm, 1/100th, f/16, ISO 400.

In manual mode, you set the aperture and shutter speed, and, if desired, the ISO as well, and the camera does whatever you tell it to, regardless of whether the result will be a correct exposure or not. Manual mode is best reserved for situations where you know you need to override the camera meter’s recommendation or where you need to lock in the exposure regardless of what the meter is telling you. As I’ll discuss in detail in chapter 7, meters assume that the world, on average, is a middle tone, or, in black-and-white terms, a middle gray. If you’re photographing a subject that isn’t a middle tone, such as a white waterfall or a bison’s black-furred, shaggy head, you’ll need to compensate. Manual exposure can be a good way to ensure the camera does what you want. Panoramas are a situation where manual exposure is essential. You don’t want the exposure changing as you pan across the scene from one camera position to the next. If, however, you’re simply accepting the camera meter’s recommendation and setting the aperture and shutter speed to match, you’re making more work for yourself than necessary. When I’m shooting landscapes, I typically use aperture priority unless I can articulate a clear reason why I should switch to manual exposure.

Auto-focus Modes

Auto-focus is a great boon for photographers, but it contains a pitfall you must avoid. Nearly all cameras come from the factory set up so that pressing the shutter release halfway down turns on the meter and starts auto-focus. The camera may use a single auto-focus point or multiple points to focus on that part of the scene that lies under the point or points. In many situations, that works well, but it can trip you up if you’re trying to achieve maximum depth of field. Let’s say you’re using a single, centrally located auto-focus point and shooting the scene with a 24mm lens at f/22. The hyperfocal distance for that lens at that aperture is 4 feet 3 inches, so you focus on a rock that you estimate is 4 feet 3 inches away and expect depth of field from 2 feet 1 inch to infinity. To focus on the rock, you had to place it in the middle of your viewfinder, but that’s not where you want the rock to be in the final composition, so you recompose to place the rock near the bottom of the frame. Oops! Now when press the shutter release all the way down to take the picture, the camera will refocus on whatever happens to be under the central auto-focus point, which may be much farther away than 4 feet 3 inches. You’ve lost your depth of field.

One solution to this problem is to move the auto-focus point so it is positioned on top of the rock when your composition is correct. Another is to turn off auto-focus and focus manually on the appropriate rock. A third is to use auto-focus to focus on the rock, then turn off auto-focus. The best solution is to take a deep dive into your menus, remove the auto-focus function from the shutter release, and assign that function to a button on the back of the camera. Now pressing the shutter release halfway down will only activate the meter. When the time comes to auto-focus, you press the auto-focus-on (AF-on) button with your thumb, then remove your thumb from the button, recompose, and take the shot.
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FIGURE 1-11 The Sangre de Cristo Range at sunset from the summit of Star Dune, Great Sand Dunes National Park, Colorado. If I had composed the shot, then used the central auto-focus point to focus, I would have focused beyond the hyperfocal distance and not achieved full depth of field. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 28mm, 1/6th, f/16, ISO 100.
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FIGURE 1-12 Continuous auto-focus is the best mode for fast-moving action like this mountain goat leaping over a stream, Chicago Basin, Weminuche Wilderness, Colorado. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 70mm, 1/4000th, f/4, ISO 400.

Auto-focus has grown increasingly sophisticated over the years, but it still comes in two main types: continuous auto-focus and focus-priority, often called single-shot auto-focus. With continuous auto-focus, as the name implies, the camera tries to maintain continuous sharp focus on whatever is under the active focus points. You can fire the shutter at will, whether or not the camera thinks the lens is in focus. This is the mode to use if you’re shooting birds in flight or elk running across a meadow. With focus-priority, the shutter will not fire unless the camera thinks the lens is in focus. This is a good mode for portraits, where the subject is stationary. If you’re shooting landscapes using rear-button focus, it doesn’t matter much which mode you choose. Focus the lens at the distance required to get the depth of field you want, remove your thumb from the AF-on button, and shoot.

Meter Modes

Most cameras offer a variety of meter modes, which refer to the different ways that the meter can measure light reflected from the scene. Those modes typically include multi-segment, in which the camera attempts to intelligently analyze the intensity of light coming from all parts of the scene. For example, in theory, the camera should be able to exclude a small but very bright light source, such as the sun, from its exposure calculation. Canon calls this mode Evaluative; Nikon calls it Matrix; other manufacturers use other terms. Other common metering modes include center-weighted averaging, where the meter looks at light from all parts of the scene but gives extra weight to the light coming from the center of the scene, and spot-metering, in which the meter reads only the light coming from a small area in the center of the frame, excluding other areas of the frame from its calculation. Although all these modes have their place, your best bet is to stick with multi-segment for virtually all of your shooting, particularly when you’re just starting out.

RAW Versus JPEG

Most modern cameras can record images in two different file formats: RAW and JPEG. The differences are technical, but the bottom line is this: RAW files give you much more editing flexibility. You can pull much more highlight and shadow detail out of a RAW capture of a high-contrast scene than you can a JPEG capture, as you can see in figures 1-13 and 1-14. The only real disadvantage of RAW files is that you must have editing software, such as Lightroom or Adobe Camera Raw, which ships with Photoshop, that will handle them. If you’re serious about photography, however, acquiring suitable editing software and learning to use it is essential to producing top-quality photographs. For the remainder of this book, my instructions will assume you are shooting RAW images.
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FIGURE 1-13 I set my camera temporarily to shoot RAW+JPEG and exposed both images at the meter’s recommendation. (Normally I only shoot RAW files.) The RAW file is on top; the JPEG file is on the bottom. The meter read off the dark trees, giving them adequate exposure but rendering the sky very bright. I then opened both images in the Develop Module in Lightroom Classic. In the Basic panel, for each image, I set Highlights to -100, set Shadows to +30, set Contrast to +35 points of contrast, and applied a Graduated Filter with a -0.5 exposure change to the sky. I was able to recover good color and detail in the sky in the RAW file; the sky in the JPEG, on the other hand, shows poor color and severe banding. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 35mm, 0.6 seconds, f/16, ISO 100.
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FIGURE 1-14 I set my camera temporarily to shoot RAW+JPEG and exposed both images at two stops darker than the meter’s recommendation. (Normally I only shoot RAW files.) The RAW file is on top; the JPEG file is on the bottom. I then opened both images in the Develop Module in Lightroom Classic. In the Basic panel, for each image, I set the Exposure slider to +2 and Shadows to +30. I was able to recover good detail in the shadowed trees in the RAW file, but the shadowed trees in the JPEG remained almost black. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 35mm, 1/6th, f/16, ISO 100.

White Balance

Human vision has a property called color constancy that makes objects appear to have the same color regardless of the color of the light they are in. For example, we see a bride’s white wedding dress as white regardless of whether she’s standing in noon sunlight, in the shade of a building on a clear day, under tungsten light at the altar, or under fluorescent light at the reception. Without intervention, a camera’s sensor would see those four scenes very differently. It would record a white wedding dress and natural skin tones when the bride was standing in the parking lot, but it would record a cold, blue bride when she’s standing in the shade on a clear day, when the light illuminating her comes from the blue sky. It would record a badly sunburned bride when she’s standing under orange tungsten light at the altar and record a rather seasick green bride when she’s standing under cheap fluorescent lights at the reception. To overcome this problem, camera manufacturers invented auto white balance, which is a great tool for wedding photographers. Auto white balance attempts to mimic the color constancy property of our visual system. In other words, auto white balance attempts to keep white wedding dresses white, which in turn means that the bride’s flesh tones will look natural. Put another way, auto white balance attempts to remove any color casts the color of the light may introduce.

As useful as auto white balance can be, it is not a good tool for landscape photographers. If we are so fortunate as to see wonderful golden light suffusing our scene at sunrise or sunset, we want to preserve those warm hues because they are part of what makes the image beautiful (figure 1-15). If you choose auto white balance, the camera will think, “Oh! You’re shooting under tungsten light and want me to cool down the image!” When shooting landscapes, I always shoot with a daylight white balance. Choosing a daylight white balance essentially tells the camera, “Record the wavelengths actually present in the scene. Don’t ditz with the color.”

It’s quite true that you can use editing software to change the white balance of an image after the fact if you’re shooting RAW files. For JPEG files, the white balance is baked into the file and can only be changed with difficulty and within narrow limits. This limitation of JPEG files is another compelling reason to shoot RAW.

Mastering the fundamentals of digital photography is like playing scales on the piano. It may seem tedious, but it will give you an essential grounding in the craft. Master the craft, and your images will soon begin to blossom into art.
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FIGURE 1-15 The image on the left shows how the camera would have recorded the scene with the white balance set to auto. The image on the right was shot with the white balance set to daylight. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 29mm, 1/5th, f/16, ISO 100.
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FIGURE 2-1 Missouri Mountain, Mt. Belford, Mt. Oxford and Mt. Harvard from the summit of 14,196-foot Mt. Yale at sunset in January, Collegiate Peaks Wilderness, Colorado. I knew that a simple telephoto shot of the distant peaks would lack a sense of depth, so I searched the summit of Mt. Yale for an interesting patch of wind-sculpted snow that would be illuminated by light from the setting sun. If the snow patch had been entirely in the shade at the moment of sunset, the entire patch would have been nearly the same shade of blue and its form would not have been revealed clearly. The reverse-S shape of the most prominent snow ridge leads the viewer’s eye into the frame and creates a sense of depth. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 35mm, 1/5th, f/22, ISO 100.
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Landscape Photography Looks So Easy

Making a great landscape photograph seems simple. After all, a camera is just like your eye, right? Your eye has a lens that forms an image on your retina, which is how you see. A camera has a lens that forms an image on a digital sensor, and that becomes the photograph. What can be so hard? And yet I suspect that nearly all photographers have had this experience: You go hiking. You see something that moves you profoundly. You point the camera in exactly the same direction you were looking when you had that emotional experience and press the shutter release. Later you download the image to your computer so you can see it full screen in all its glory, confident that you just made the best image of your career, and your reaction is, “Oh. I didn’t think it would look like that.” Why did the photo fail?

An anecdote here will give us a clue. A cataract is a defect of the eye that renders the lens opaque, so no light reaches the retina. At the beginning of the 20th century, eye surgeons developed a way to correct congenital cataracts. Adults who had been blind from birth could suddenly “see.” Or could they? They had a clear, sharp image falling on their retinas, but they were still functionally blind. They mistook shadows for solid objects; they couldn’t recognize common objects when seen from unusual angles. They had trouble recognizing faces. Learning to read was often intensely difficult. Many gave up and resumed life as a blind person soon after the surgery. In one case, the patient could almost immediately recognize by sight some objects he had learned by touch while he was blind, but recognizing other objects was much more difficult. By itself, an image of an object formed on the retina is inherently ambiguous, since it could be a large object some distance away or a similarly shaped object that is much closer. An image can move across the retina because the object is in motion, the viewer is in motion, or both. The brain does a tremendous amount of processing on that flat, ambiguous image to create the perception of a stable, three-dimensional, emotionally meaningful world.

Clearly, the formation of an image on the retina is just the very beginning of seeing. In a similar way, making an evocative photograph involves a lot more than pointing the camera toward the subject and snapping the shutter—it must be an insightful, deliberate act. The photograph must provide all the visual clues necessary for the image to have impact.
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FIGURE 2-2 Sunrise at Tukuhnikivats Arch, Behind the Rocks Wilderness Study Area, near Moab, Utah. I first became aware of this arch when I saw Tom Till’s photograph of it. Till’s photograph made the arch look massive, and I was surprised I’d never heard of it. I was still more surprised when I finally hiked to the arch and discovered that the opening through the arch was so small I had to duck to walk through it. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 20mm, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

So let’s go back to the initial problem: You go for a hike, see something beautiful, snap the shutter, and the picture is a disappointment. Somehow the experience of viewing the image on your monitor or in a print is not the same as viewing the real thing.

As I analyze it, there are seven ways in which viewing a print differs from viewing reality. Let’s take each in turn.

Depth Perception

We use many clues to figure out where things are in relation to other objects, both in a print and in reality. We use relative size: Things look bigger when close than when far away. We use overlap: if an object overlaps and partially obscures another object, the first object must be closer. We use the convergence of parallel lines: this is clearly seen, for example, in the way railroad tracks appear to converge in the distance. We use the pattern of light and shade: for example, we can only distinguish a sphere from a flat circle by the way sidelight reveals the sphere’s three-dimensional form. We use atmospheric perspective: distant objects appear bluer, hazier, and a bit less sharp than closer ones. All of these depth clues operate both in the real world and in a photograph, but two crucial clues do not: binocular vision and motion parallax. Binocular vision simply means that we have two eyes, which see nearby objects from slightly different angles. The image formed by an object on our right retina is therefore slightly different from the image formed on the left. Our visual system fuses those two images and gives us the perception of depth. Motion parallax refers to the way the relative position of two objects changes when we move our heads. For example, two objects that overlapped may no longer overlap when we move and see the scene from a different angle.

Both binocular vision and the lack of motion parallax tell us instantly that a photographic print is flat. If you want to create the illusion of depth, which is usually desirable in a landscape photograph, you must work hard to maximize the remaining depth clues. As Harvard neurobiologist Margaret Livingstone wrote in her book, Vision and Art: The Biology of Seeing, “Artists must look at a three-dimensional scene with their two-dimensional retinas and then generate a two-dimensional painting that appears three-dimensional to viewers who look at it with their two-dimensional retinas.”

Once you’ve had that initial emotional reaction to a scene and you decide to take a photograph, you must slow down and consciously construct an image that will appear to have depth. You can’t assume that the viewer will see depth in your print just because you saw depth while taking the picture. This may seem obvious. “Of course prints are flat!” But it’s all too easy to forget this fact in the excitement of shooting the photo. I’ll talk more about creating a sense of depth in chapter 6.
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FIGURE 2-3 Parry primrose below Wetterhorn Peak at sunrise, Uncompahgre Wilderness, Colorado. This image shows many flowers of the same species, which the viewer assumes must be the same size. Since the size of the blooms on the image varies, the viewer assumes the larger ones must be closer, which enhances the sense of depth. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.

Limited Dynamic Range

Our eyes can see a range of brightness, from brightest highlights to darkest shadows, that corresponds to about 13 to 14 f-stops. Early DSLRs could record perhaps six stops. More recent DSLRs can register nine stops or more. However, you can only get a range of about five and a half stops from any kind of print, whether inkjet or traditional wet darkroom. As I mentioned in the introduction, one of the fundamental problems in landscape photography is learning how to compress the very broad range of tones we observe in the real world into the much narrower range of tones we can reproduce in a print. You can see rich, colorful detail in both the shadowed flowers at your feet and the glowing clouds at sunset, but your sensor probably can’t. If you don’t take the limited dynamic range of your sensor into account, you may find that your highlights have washed out and your shadows have gone black. We’ll tackle this problem from a variety of directions in chapters 7 and 8.
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FIGURE 2-4 Turks Head and the Green River at sunset, Island in the Sky district, Canyonlands National Park, Utah. My eyes easily saw detail everywhere in this scene, from the intensely bright sky near the setting sun to the deeply shaded canyon walls. My sensor, however, could not straddle such a large brightness difference, so I shot a five-frame bracket set with a two-stop bracket interval at each camera position. I then merged each bracketed set and stitched the resulting HDR files using Lightroom Classic’s Photo Merge>HDR Panorama utility. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 24mm.

Limited Sensory Input

You can’t smell the flowers in a photograph. When you’re standing there in the field, all your senses are working, not just your vision. You can hear the birds singing and feel the warmth of the sun and the cool freshness of the wind on your face. You can hardly ignore the ache in your legs after hiking for hours to that scenic overlook. The viewer of your print can only use their vision to take in the scene, which means the visual content must be strong enough to convey the emotion you felt while taking the picture with no help from the viewer’s other senses. When you are standing there composing the photograph, you need to consciously block out all the non-visual sensations and ask yourself if the image you see through your viewfinder can create the effect you desire all by itself.

Brightness Constancy

Your visual system has a property called brightness constancy. Brightness constancy is the ability of your brain to see objects as having the same brightness regardless of the level of ambient illumination, so long as the ratio of brightness values in the scene is constant. For example, your eyes see snow as a bright white, or something pretty close to white, regardless of the brightness of the ambient light. Snow looks just as white at midday as it does at dusk.
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FIGURE 2-5 The Maroon Bells from Maroon Lake in winter, Maroon Bells-Snowmass Wilderness, Colorado. Zone VI 4×5 field camera, Fuji-chrome film. Lens and exposure unrecorded.

You never see gray snow in the real world, but it’s quite easy to see gray snow in a photograph. Your eye easily compensates for the varying brightness of the light falling on snow when viewing the real thing, but it will not make the same correction when viewing a print of snow if the snow is underexposed. The reason? Your visual system calibrates itself to the average illumination in the room where you’re viewing the print. For your eye to perceive the snow in the print as being white instead of gray, about four times as much light must be reflected off the snow as off the midtone wood paneling of the wall where the print is hung. In other words, your visual system will perform corrections on the real scene that it will not perform when viewing a print. That gives us a clue how to expose snow and other white subjects: take the lightest tone and make it white. This is another topic we’ll revisit in much greater depth in chapters 7 and 8.

Color Constancy

As I mentioned in chapter 1, our visual system has a property called color constancy. This property means that our eyes do not see color the same way that a camera’s sensor does. Both sensors and our eyes are sensitive to light with a wavelength between 400 and 700 nanometers. Sensors see color in a perfectly straightforward way: light of 700 nanometers is recorded as red, while light of 400 nanometers is recorded as violet. Light of other wavelengths is recorded as the colors in between. Our visual system does not see color this way. If it did, the colors of objects would appear to shift every time the color of the illumination shifted, from yellowish tungsten light to greenish fluorescent light to red sunrise light to white noon daylight. We tend to accept the overall color of the scene’s illumination as white, regardless of the actual color of light, so we see a white waterfall as white regardless of the color of the illumination.

Color constancy is something to keep in mind when you are photographing a subject that is in the shade on a clear day. The light illuminating those shadows comes from the blue sky. It will give everything in your image a strong bluish cast. Photograph yellow flowers or aspen leaves in the shade on a clear day, and what looked like vivid colors to your eyes in the real world will look much less vivid in your print. Your visual system will color-correct an object in the real world if everything in your field of view is lit by blue light, but it won’t color-correct a photograph of that object because your visual system is already calibrated to the color of the light in the room in which you are viewing the print. If you’re shooting close-ups, you can of course change the white balance setting on your camera to shade or cloudy or do something similar with greater control in your editing software. If you’re shooting grand landscapes, however, where the background peaks or towers are lit by warm sunrise or sunset light and the foreground flowers are in bluish shade, changing the overall white balance may give the sunlit portion of the scene an odd color cast. Blue skies, for example, may shift toward a grayish green. You can, of course, apply a color correction to the shadowed flowers in your editing software, but making the shadowed foreground too warm in tone can also look unnatural.
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FIGURE 2-6 Mt. Owen and Ruby Peak in late September, near Kebler Pass, Colorado. Notice how the aspen groves bathed in direct sunlight are much more vivid than the foreground groves, which are lit by blue light from the mostly clear sky. The foreground grove looked more vivid to my eyes than it did to my film. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

Color constancy can also catch you off guard if you shoot a close-up of purple and blue flowers lit by direct sunrise light. Since everything in your field of view is lit by warm light, your visual system tends to ignore the light’s true color and see the flowers as if they were lit by relatively white light. Purplish-blue columbine can be rendered with such a strong magenta cast that you may wonder if you’ve just discovered a new species.

As a general rule, I set my white balance to daylight so my camera records the actual wavelengths present in the scene. I then choose subjects and lighting conditions keeping color constancy in mind. I will, on occasion, slightly warm up intimate landscapes shot in the shade on a clear day because my eyes saw the color as warmer than my sensor recorded it. In that situation, everything in my field of view is lit by blue light, so my visual system tends to see the light as white rather than blue. However, when shooting grand landscapes lit by various colors of light, such as golden sunset light on the sunlit background and blue sky light on the shadowed foreground, I accept the colors recorded by the camera.

Clutter

We think that we see the world by taking it all in with one big gulp. Indeed, our peripheral vision has an enormous field of view: about 180 degrees left to right and about 130 degrees top to bottom. But that’s not actually how we examine the world. We actually only see clearly in an extremely limited angle of view because the region of the retina where the receptors are small enough and packed densely enough to see sharply is very small. This region of the retina is called the fovea. Foveal vision has an angle of view of only 1 or 2 degrees. That’s roughly equivalent to a 1000mm to 2000mm telephoto lens. When viewing the world, our eyes fixate on a point of interest for about 300 milliseconds or so, then jump to the next point of interest. Eye movements are very fast—perhaps 25 to 45 milliseconds—and no real perception occurs during the movement. Our eyes dart around constantly, pausing briefly at regions of interest and skipping everything else.
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FIGURE 2-7 Wildflowers along the Blue Lakes trail below the lower Blue Lake, Mt. Sneffels Wilderness, San Juan Mountains, Colorado. My initial impression when I came across this scene was that the whole hillside was covered with wildflowers. Close examination, however, showed that most of the hillside was actually covered with green foliage, with large gaps between each of the blossoms, as shown in the image on the left. After carefully examining the hillside, I chose the densest group of flowers and made the image on the right, which does a much better job of conveying my initial impression of a hillside awash in colorful blooms. Left image: Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 18mm, 1/40th, f/16, ISO 200. Right image: Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 33mm, 1/25th, f/22, ISO 200.

Cameras have no such ability. In other words, let’s say you’re standing at the edge of a field of wildflowers and there’s a magnificent mountain, bathed in sunset light, rising above you. Unless you consciously train yourself to do otherwise, your eyes will jump from flower to flower, skipping over all the greenery in between, and will then jump all the way up to the mountaintop. You may not realize that there are really only a few flowers at your feet and that boring gray talus fills the middle third of your picture. When you look at a print of the same scene, your visual system does not perform a similar decluttering. We still examine the print using saccadic eye movements, but the effect is different. One reason for this may be physiological: when viewing the real world, our eyes have to swing through a large arc to go from the flowers at our feet to the mountain high above. When viewing a typical print from a typical viewing distance, our eyes travel through a much smaller arc, allowing us to observe every detail. Another reason for this may be cultural. When we view a print, it is typically framed and hung on a wall. It is being presented to us as something worthy of close inspection, so we tend to look at it more carefully. Regardless of the reason, it is certainly true that our visual system will skip over clutter in the real world that it will not skip over in a photograph.

Focus

Our eyes focus and refocus so rapidly as we scan a scene that we are rarely conscious of the process. As a result, everything we see normally looks sharp. A carelessly snapped photograph, however, may not have sufficient depth of field to create a convincing illusion of reality. Our eyes cannot correct blurry areas of a photograph and make them look sharp.

Clearly, creating an evocative landscape photograph is not as easy as it first appears. As we’ve all experienced, capturing what you see is easy—just put the camera to your eye and press the shutter release. Capturing what you feel, however, is harder. Hardest of all is capturing what you feel in such a clear and compelling manner that your image causes the viewer to experience the same emotion you felt when you took the photograph. That’s when a photograph becomes art.
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FIGURE 3-1 Columbine at 12,400 feet, the upper and middle Blue Lakes, and Dallas Peak, Mt. Sneffels Wilderness, San Juan Mountains, Colorado. I discovered this group of columbines while scouting on the second day of a six-day backpacking trip to the Blue Lakes region and shot it two days later. This was my third backpacking trip to the Blue Lakes area in the previous eight years. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 20mm, ¼, f/22, ISO 800.






3

In Search of Extraordinary Landscapes

Before I became a landscape photographer, I was often astonished at the beauty of the images exhibited in calendars and magazine articles. How on earth could these photographers be so lucky as to stumble across such gorgeous scenes? Then I realized that the answer wasn’t luck. It was scouting.

There’s no shortage of information about the world’s iconic landscape locations. There are printed and online guidebooks, magazine articles, smartphone apps, blog posts, and more. Sooner or later, however, you’re going to get bored following the herd to the Maroon Bells, Delicate Arch, and the Wawona Tunnel view of Yosemite Valley. You’re going to want to make images that are uniquely your own. To do that, you need to scout.

Great landscape photography is often 1 percent inspiration and 99 percent perspiration. It’s rarely productive to throw a dart at a map and head out in the middle of the day in hopes of making a great photograph the instant you find a beautiful scene. For the majority of my best images, I found the location while scouting during the midday hours, then returned at the right time of day or night, and the right time of year, to make the image I envisioned. I spend much more time scouting than I do clicking the shutter.

Some people like shooting intimate landscapes: close-ups of flowers, beautiful little waterfalls and cascades, or interesting weathered trees. Intimate landscapes can be beautiful, and I shoot them when I find them, but I am most interested in the grand landscape—the sweeping vista across miles of wilderness. When I’m scouting, I’m usually looking for a compelling foreground that integrates seamlessly with a strong midground and background. I also pay close attention to the potential for great light. This chapter will teach you how to search for a striking subject, which is always your first task. Finding that subject, however, is only the beginning of creating an evocative image.

Of course, if your subject is a long way from your campsite or car, you need to be prepared for serious nighttime hiking and route-finding. I carry a map, compass, altimeter, and GPS receiver, as well as a powerful LED headamp with extra batteries. Since I’m frequently shooting alone, I also carry a small backup headlamp, complete with its own spare batteries. For safety’s sake, I also carry a Garmin two-way satellite communicator that will allow me to send an SOS anywhere in the world, no cellular service required. A complete discussion of wilderness travel is beyond the scope of this book. For detailed treatises on backpacking and backcountry navigation, please see my books Outward Bound Backpacker’s Handbook and Outward Bound Map & Compass Handbook, both published by Globe Pequot Press.
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FIGURE 3-2 Aspen below Mt. Jackson, the east fork of the Cimarron River and Uncompahgre Peak, San Juan Mountains, Colorado. I first saw this grove with binoculars from the road near Silver Jack Reservoir, 2,000 feet below. A map check revealed that the grove would get near moment-of-sunset light and that it should offer a great view of Uncompahgre Peak to the south. I backpacked to a dry camp nearby and shot this photo at sunset. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 35mm, 1/15, f/16, ISO 400.

Here are my 12 principles of scouting.

1. Have an Image in Mind Before Leaving Home

The search for great landscape images begins at home, with research into the area you plan to visit. Popular destinations usually have websites dedicated to them that can offer a wealth of information on the area’s scenic climaxes. These or other websites can also provide information on the weather you can expect during different seasons. An online search for pictures of your destination can also help you visualize possible images. In addition to consulting these resources, I always obtain topographic maps of my destination, which I study obsessively. I’m looking for dramatic terrain: steep mountains, deep gorges, desert towers, sandstone arches, and rugged coastlines. In particular, I’m looking for terrain with the potential for great light. For example, I might spot a lake nestled beneath the eastern flank of a precipitous peak. On a clear morning, the east face of the peak will be bathed by warm, moment-of-sunrise light—if there are no higher peaks to the east that will block that light. There are many online and mobile apps that can help you visualize how the light will play out at sunrise and sunset. I’ll discuss them in detail in the next chapter. The more you know about your destination, the more productive your trip is likely to be.
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FIGURE 3-3 Windom Peak, Sunlight Spire, and Sunlight Peak from South Sunlight Lake at sunrise, Weminuche Wilderness, Colorado. With two rugged peaks rising above 14,000 feet and a third reaching 13,995 feet, it didn’t take much map study to realize that South Sunlight Lake had to be a spectacular place to shoot photographs. Another minute’s examination of the map showed that the highest ridge to the northeast, where the sun would rise in midsummer, was only 12,600 feet, meaning that on a clear morning the entire east face of these dramatic peaks would light up orange at the moment of sunrise. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.

2. Time in an Area Is the Greatest Luxury

It’s much better to have three nights in one promising location than one night each at three different locations. There’s nothing more frustrating than painstakingly scouting an area, finally locating the perfect patch of wildflowers, then getting skunked by clouds or rain during the only evening you have to shoot in that area.

Getting to know an area also entails studying its weather patterns. A subject that is mundane under clear blue skies can be magical with the right atmospherics: the interplay of mist, fog, cloud, and landscape. In summer along the California coast, for example, fog develops almost every night and burns off again by noon. That transition, as the fog banks break up and the sun begins to spotlight the ground through holes in the clouds, can be a spectacular time to shoot. Almost everyone has felt their spirits lift as a gray day gives way to sunshine. A photograph that captures that feeling can be compelling. In the deserts of southern Utah, day after day of blue skies can result in images that all look the same. Landscape photographer Tom Till, who lives in Moab, the heart of red-rock country, told me his solution: “I wait for storms and go shoot when storms come.” In winter that may mean the rare significant snowfall; in summer that may mean waiting for the arrival of the summer monsoon, the annual influx of moist air that produces spectacular late-afternoon thunderstorms.
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FIGURE 3-4 A December snow squall pulls away from Monument Basin at sunset, Canyonlands National Park, Utah. I had spent two days scouting along the rim of Monument Basin 10 years earlier, shooting study frames and recording GPS waypoints at the most promising vantage points. I returned in December 2018 to my favorite overlook and made this image, which combines sunset light, a dramatic landscape, and turbulent weather. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 30mm, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

The transition from one weather system to another can produce unique images in mountain areas as well. In Colorado, most major storms track from west to east, following the prevailing winds. All winter long, these storms hammer the Continental Divide, particularly the Front Range, which includes the Indian Peaks Wilderness and Rocky Mountain National Park. The high winds scour the snow from the peaks and trees, leaving behind a stark landscape that’s more harsh than beautiful. Occasionally, however, particularly in March and early April, these storms reverse course. Moist air pours in from the east, hits the foothills of the Rockies, rises and cools. These upslope storms sometimes dump as much as 20 or 30 inches of snow on the eastern side of the Continental Divide. Often these storms have light winds, so the snow plasters every peak and loads every tree, transforming the landscape overnight into a winter wonderland. I’ve learned to wait patiently for those days when upslope storms clear out, then do whatever it takes to be in the right place early in the morning so I can shoot the scene before the sun melts the snow from the trees and the prevailing westerly winds reestablish themselves and begin scouring the peaks once more.

No matter where you’re shooting, remember that in many ways bad weather can be good weather—particularly when you can combine it with good light. I’ll explain why the day right after a storm can produce spectacular light in chapter 5.


SIDEBAR: MAP AND COMPASS FUNDAMENTALS

A basic understanding of map and compass principles is important for a landscape photographer. Here are some key concepts.

All maps are drawn so true north is at the top of the map. Compass needles, however, point to magnetic north, which usually lies in a slightly different direction than true north. That difference is called the declination. “Set-and-forget” compasses allow users to correct for that difference without having to do any confusing calculations.

In this book, I’ll use the term elevation to refer to the number of feet above mean sea level. I’ll use the term altitude the way an astronomer would, to refer to an object’s distance, in degrees, above a level horizon. For example, the altitude of the moon 30 minutes before sunset might be 10 degrees. In other words, the angle between a line from the observer to the moon, and another line from the observer to the horizon, is 10 degrees.

Topographic maps use contour lines—lines of equal elevation—to show peaks and valleys. If you were to walk along a contour line in the real world, you would neither gain nor lose elevation. Closely spaced contours indicate steep terrain (large vertical change over a short horizontal distance); widely spaced contours indicate gentle terrain (small vertical change over a large horizontal distance).
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FIGURE 3-5 Tombstone Mountain at sunset, Tombstone Territorial Park, Yukon Territory, Canada. In March 2015 a friend and I chartered a helicopter and flew from Dawson City to Talus Lake in Tombstone Territorial Park. As we were planning the trip, I noticed that the valley of the Tombstone River ran east to west, almost perfectly aligned with the setting sun. As we were scouting a knoll rising above our campsite, I used a compass to confirm that the setting sun would drop directly into the notch at the west end of the valley. The final step was selecting some interesting wind-sculpted snow to use as a foreground. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 29mm, focus-stacked, five-frame bracket set, one-stop bracket interval at each focus position, ISO 100. HDR images created using Photomatix, focus-stacked images blended using Helicon Focus.

In the wilderness, directions are specified in degrees: north is zero degrees; east is 90 degrees; south is 180 degrees; west is 270 degrees. An azimuth is an angle, measured in degrees starting at true north, proceeding clockwise around the compass dial. For example, the azimuth of the sun at sunrise on the autumnal equinox, around September 22 or 23, is 90 degrees—due east.

To “shoot a bearing” to an object or a particular point on the horizon means to use a compass to measure the horizontal angle between true north and that object with the observer at the vertex (the point) of that angle. For example, I might want to know the azimuth of a notch between two sandstone towers. Using a compass, I can measure that angle. I can then consult a smartn of map and compass work, please phone app to see when, if ever, the sun will rise or set into that gap. Alternatively, if I know that the azimuth of the sun at sunrise the next day will be 90 degrees, I can set that azimuth (also called a bearing) on my compass, sight along the edge of the compass’s baseplate, and see where along a level horizon the sun will first appear.

This cursory introduction should be enough to help you understand references to azimuths, altitudes, and bearings in this book. For a thorough discussion of map and compass work, please see my book Outward Bound Map and Compass Handbook, published by Globe Pequot.



3. Always Carry a Compass and a Smartphone with a Sunrise/Sunset App

If you’re unfamiliar with the basics of map and compass use, please read the sidebar on those topics before continuing.

A compass is not only an essential navigational tool; it’s an essential tool for landscape photography. (No, your smartphone compass is not an adequate substitute.) The first thing I do when I find a promising location is to pull out my smartphone, open my favorite sunrise/sunset app to check the azimuth of sunrise and sunset, then set those bearings on my compass so I know exactly where the sun will come up and go down. That information tells me if my subject will be frontlit, backlit or sidelit at each end of the day. By comparing the elevation of the point on the horizon where the sun will rise or set to my elevation, I know if my foreground will get moment-of-sunrise or sunset light. If so, then the subject is likely to have potential. If, as is more likely, the foreground will be shadowed when there’s sunrise or sunset light on the background, then at least I know what level of contrast I’ll be dealing with and can prepare accordingly, using the exposure strategies I detail in chapter 7.
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FIGURE 3-6 Turret Arch through North Window at sunset in mid-December, Arches National Park, Utah. The classic view of Turret Arch through North Window is shot at sunrise, when both arches can get warm light. In an effort to shoot something different, I visited this location at sunset on December 14, when the sun is setting almost as far to the south of west as it will for the entire year. I arrived an hour before sunset, pulled out my compass and smart-phone and immediately realized, to my surprise and delight, that the sun at the moment of sunset would be visible to the right of Turret Arch but within the opening of North Window. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 35mm, five-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

4. Keep Other Seasons in Mind as You Scout

A shot that doesn’t work well when you discover it may be superb with a different lighting angle at a different time of year. At the latitude of my home in Boulder (40 degrees north), the azimuth of sunrise (and sunset) varies by more than 60 degrees from summer solstice, usually June 21, to winter solstice, usually December 21. To be precise, the sunrise azimuth varies from 58 degrees (summer solstice) to 121 degrees (winter solstice); the sunset azimuth varies from 302 degrees (summer solstice) to 240 degrees (winter solstice). That’s a huge difference in the angle of light on your subject.

Here’s an example of how I used this information to plan the best time of year to shoot the classic view of Delicate Arch and the La Sal Mountains, as well as make a unique image of Delicate Arch that I hadn’t realized was possible. The classic shot of Delicate Arch, which has approximately the same latitude as Boulder, is taken looking southeast at sunset with the La Sals in the background and an immense sandstone bowl in the foreground. My first task as I was scouting was to determine the best time of year to shoot this iconic image. During a midday visit, I took a compass bearing along the face of the arch. The plane of the arch runs from 80 to 260 degrees, or nearly east-west. Immediately I realized that the face of the arch would be shadowed at sunset angles less than 260 degrees. In other words, late fall and early winter weren’t the ideal time because most of the face of the arch would be shadowed at sunset.
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FIGURE 3-7 Delicate Arch and the La Sal Mountains at sunset, Arches National Park, Utah, taken around April 1st. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.
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FIGURE 3-8 Delicate Arch and the La Sal Mountains at sunset, Arches National Park, Utah. By early May, two sandstone towers shadow the sandstone bowl and the lower half of the arch at sunset. Canon EOS 5D Mark III, Canon EF 50mm f/1.4 USM, 1/25th, f/11, ISO 100.

Further compass work showed that at sunset angles greater than 284 degrees, the sun would set behind a sandstone tower, which meant that the entire sandstone bowl beneath the arch, as well as the bottom half of the arch, would be shadowed, greatly reducing the area of the subject that would be lit by wonderful sunset light. Consulting a smartphone app that gave me sunrise and sunset azimuths for different times of year for that location and allowing for a margin of error showed me that August 30 to September 22 works well for the classic shot, as does March 19 to April 11. During those periods the sun sets at an azimuth between 270 and 280 degrees. In the early spring period there would be more snow on the La Sals, which would add an appealing contrast between icy peaks and warm golden sandstone. I now knew that early spring was when I needed to return to make the classic image. (I’ll have more to say about smartphone mapping apps in the next chapter.)

My scouting also revealed something surprising: at winter solstice, the setting sun is visible through Delicate Arch. I’d seen dozens of renditions of the classic view of Delicate Arch and the La Sal Mountains, but never seen a photograph showing the sun setting through the arch. I’ve now traveled to Arches National Park twice during the two-week period centered on winter solstice when this shot is possible, and come up with two satisfying images.

5. Shoot Study Frames and Take Notes So You Can Relocate Favorite Subjects

I always carry a notebook and pen to record notes on how I got to a location and how long it took to get there. I also turn on the GPS receiver built into my current DSLR, so I record the location of each shot automatically. If reaching a location required difficult route-finding, perhaps because the location is off-trail, I’ll use a handheld GPS receiver to record GPS waypoints along the hike in, then construct a GPS route so I can navigate to the location in the dark if I return before sunrise, or navigate back out again after sunset. In 2008, for example, I did a five-day trip along the White Rim 4wd road in Canyonlands National Park. During the trip I scouted and photographed a number of awe-inspiring locations along the rim of Monument Basin that were some distance from the road. I recorded GPS waypoints at the most promising locations, then marked those locations on my USGS 7.5-minute topo of the area. At the time, night photography with an ordinary DSLR was still just a gleam in a camera engineer’s eyes. Ten years later, however, it was a reality. As I was planning a shot of the Geminid meteor shower, I suddenly realized that one ideal location for such an image was the exact same overlook along the rim of Monument Basin where I’d shot moonrise over the La Sal Mountains 10 years earlier. I returned to the same location and made Geminid Meteor Shower over Monument Basin (figure 3-9).

6. The Diligent Local Photographer Should Always Have the Best Photos of Nearby Areas

A dedicated photographer who lives near a beautiful area should always have better photos of that location than one who has to travel a long distance to visit. It’s exciting and fun to go to new and far-flung locations on every trip, but repeat visits to a promising nearby site in every season often reveal new possibilities and result in better images. Many of my best images have been made in areas with which I’m intimately familiar.

Working close to home makes it easy to return again and again to a special location until you capture the image that matches your vision. For example, I’ve always enjoyed the view of 14,259-foot Longs Peak from Many Parks Curve, a pullout along Trail Ridge Road in Rocky Mountain National Park. Unfortunately, the view from the road had no interesting foreground. Then one day I noticed a rocky outcrop flanked by trees just a hundred yards below the road. By themselves, the outcrop and trees were uninteresting. But what if they were covered with newly fallen snow? And what if that white, reflective snow was lit by warm sunrise light?

I snowshoed down to the knoll, shot a compass bearing to the horizon at the point where the sun would rise on winter solstice, then checked the map. The foothills along the horizon were lower than Many Parks Curve, which meant that my foreground would get light at the moment of sunrise, when the light was warmest. If the foothills had been higher, the sun would have had to rise over those obstacles and the light reaching my foreground would have been white. As I envisioned it, the left side of the frame would show the sun rising behind snow-laden trees, while Longs Peak would dominate the right side of the frame. I’d need a wet snow near winter solstice and light winds so the snow wouldn’t be blown out of the trees. Ideally the storm would end at night, leaving a clear dawn. If the storm cleared midday, the sun could easily melt the snow out of the trees before sunrise the next day. It took several years and several failures before all the elements came together, but when they finally did, I was able to make a satisfying image. Years later the combination of elements occurred again, and I returned to shoot the same scene, this time as a stitched panorama (figure 3-10).
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FIGURE 3-9 Geminid meteor shower over Monument Basin, Canyonlands National Park, Utah, December 13-14, 2018. This composite image shows 86 meteors captured over a period of 9 hours 15 minutes. Land: Canon EOS 5D Mark IV, Canon EF 35mm f/1.4L II USM, one row, four camera positions, four frames per camera position, noise reduced with Photoshop>Stack Mode>Median, 40 seconds, f/1.4, ISO 6400. Sky: Canon EOS 5D Mark IV, Canon EF 35mm f/1.4L II USM, two rows, four camera positions per row, four frames per camera position, stars aligned and noise reduced with RegiStar, 10 seconds, f/1.4, ISO 6400. Meteors: 2,702 frames exposed, total, with a Canon EOS 5D Mark IV and a Canon EOS 5D Mark III set side by side, both with Canon EF 24mm f/1.4L II USM lenses, 20 seconds, f/1.4, ISO 3200.

[image: image]

FIGURE 3-10 Longs Peak from Many Parks Curve at sunrise, Rocky Mountain National Park, Colorado. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 35mm. Stitched panorama, five camera positions, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR Panorama utility.

A good landscape photographer is also a good naturalist. That means understanding the seasonal changes in the area where you’re shooting. In the Colorado Rockies, for example, the first tundra flowers appear in early June, but the most showy tundra flowers, the alpine sunflowers, don’t appear until late June or early July. The columbine, Indian paintbrush, and heartleaf arnica usually peak in mid- to late July. A heavy snow year can delay the cycle by weeks. Not all flowers bloom every year. An exceptional year for alpine sunflowers, for example, is followed by several years when you’re lucky to find even a handful of them. Shooting in areas close to your home helps you track the progression of the seasons and time your shoots to capture the peak of the bloom or the height of the fall color.
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FIGURE 3-11 Alpine sunflowers, Chief Cheley Peak, and the Gorge Lakes from Trail Ridge Road, Rocky Mountain National Park, Colorado. I have driven past this location many times at the right time of year, but only once did I see these alpine sunflowers in bloom. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

Reflections of a scene in a lake or pond are another subject where it’s helpful to shoot close to home, since it may take many visits to find a day of complete calm, when the reflection is most mirror-like. Often the wind is calmest right at sunrise, before the sun has a chance to warm the earth and start the wind’s turbulent daily dance. The smaller the body of water, the better the chance of a perfect reflection. If the main body of water is too rippled, look for coves along the shore that may be calmer. Outlets and inlets, where the water flows gently, freeze up last in the fall and open up first in the spring. They often provide additional opportunities for reflections.

7. Whenever Possible, Scout Sunrises the Day Before

Most good landscape photographs are made early or late in the day. The local geography determines whether the shot will work better at sunrise or sunset. The eastern slope of the Rockies, for example, tends to be a sunrise location because the most interesting sides of the peaks face east, toward the rising sun; at sunset they’re in deep shade. Scouting sunrise shots is harder than scouting sunset ones. In the morning, you’ve got just a few minutes between the time when it’s light enough to see and the time when you need to start setting up your camera. If an area is too big to scout in a few minutes, you can’t really scout a sunrise and shoot it effectively on the same day. You need to scout in advance, during the midday hours when the light is typically less interesting, then return at sunrise. Sunset shots are easier since you can conceivably scout and shoot on the same day—and you don’t need to get up insanely early.
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FIGURE 3-12 Panorama of towers above Elephant Canyon at sunrise, Needles District, Canyonlands National Park, Utah. The Needles District yields its secrets slowly, and only to those willing to flex boot leather. I discovered that it was possible to scramble up to the top of the sandstone tower where I shot this image while exploring the trail leading south from Elephant Hill in 2016. My effort that year to shoot this scene was disappointing, so I returned twice more in 2017 and finally made this image. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 35mm. Stitched panorama, five camera positions, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR Panorama utility.

8. When Scouting for Flowers, Density Trumps Breadth

A dense group of flowers that measures 3 feet on a side is more photogenic than a less dense patch measuring 10 feet on a side (see figure 3-13). The best strategy is usually to select the densest patch you can find, put on your wide-angle lens, and get down on your knees. Position the camera so the lens is only a foot or two from the nearest blooms, and fill as much of the frame as possible with colorful petals. I often carry large garbage bags so I can kneel on wet ground without getting soaked. Putting on your rain paints is another option. Some photographers like wearing kneepads to protect their vulnerable joints.
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FIGURE 3-13 Golden pea and the Flatirons from Chautauqua, Boulder Mountain Parks, Colorado. The field of golden banner in the image on the left is broad but relatively sparse; the field on the right is smaller but denser and is therefore, in my view, more photogenic. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

9. Steep Slopes Are Problematic

No matter how dense the cluster of flowers, composing a grand landscape that includes the background is challenging if they are growing on a steep slope. If you try to shoot from a position uphill from the flowers, looking straight down the slope, you have to place the tripod extremely low to the ground and use a very wide-angle lens to include both flowers and distant peaks (see figure 3-14). Usually the result of using such a wide angle is that the distant peaks shrink into insignificance and the (often-boring) midground valley looms too large. If you shoot from below, looking straight up the slope, you lose the sense of perspective. Often the hillside looks flat, with very foreshortened peaks or crags at the top. Every picture element seems to lie in one plane, which reduces visual interest (figure 3-15). Shooting across a steep slope is usually the best bet. The key to a successful composition in that case is finding something to fill the bottom corner of the frame closest to the slope. In Trinity Peaks at Sunset (figure 3-16), I was able to fill the bottom-left corner of the frame with Parry’s clover.
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FIGURE 3-14 Longs Peak and golden banner from the Bierstadt Lake Trail, Rocky Mountain National Park, Colorado. This mediocre photograph is the best example I have of the difficulty of composing a pleasing photograph of wildflowers when looking straight down a very steep slope. Nikon F4, Fujichrome film. Lens and exposure data unrecorded.
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FIGURE 3-15 Columbine and Animas Mountain at sunset, Ruby Basin, Weminuche Wilderness, Colorado. Images taken looking straight up a steep slope look flat and show foreshortened peaks. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.

[image: image]

FIGURE 3-16 Columbine, Parry’s clover, and the Trinity Peaks at sunset, Weminuche Wilderness, Colorado. By shooting across the slope I was able to give the viewer a better sense of the terrain. Parry’s clover fills the lower-left corner of the frame, creating visual interest in the closest part of the composition. Canon EOS 5D Mark III, Canon TS-E 24mm f/3.5L II tilt-shift lens, 1/6th, f/16, ISO 200.

10. Sometimes the Best Possible Shot Is an ERNI: An Exceptional Rendition of a Natural Icon

Sometimes all your scouting will be for naught, and the best shot will turn out to be the one that’s been staring you in the face all along. That’s the case with the famous view of the Maroon Bells reflected in Maroon Lake. I once spent an entire day scouring the valley of Maroon Creek, hiking off-trail to the tops of obscure knolls, looking for that secret location that no one else had discovered. If it exists, I didn’t find it. The best shot of the Maroon Bells is from Maroon Lake. So how do you create a fresh image of one of the most heavily photographed locations in Colorado? Shoot an ERNI: an exceptional rendition of a natural icon. Unless you’re a lot luckier than I am, sometimes the only way to make something exceptional is to go back again and again until something interesting happens with the light, the clouds, and the atmospherics: a gathering or clearing storm, fresh snow, mist rising off the lake—something to lift the image from cliché to extraordinary.
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FIGURE 3-17 Maroon Bells at sunrise, Maroon Bells-Snowmass Wilderness, Colorado. It took many fruitless visits to Maroon Lake before I came up with this image. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

11. Sit Tight, Don’t Gun and Run—Usually

I shot 4×5 film for 15 years before switching to digital capture in 2008. Fifteen years of shooting with such a slow-moving camera and such expensive film taught me to search hard for the best composition with the best potential for interesting light; compose it perfectly; then sit tight and wait until the light peaked. If the sky behind me suddenly lit up while the clouds in my field of view remained stubbornly gray, well, so be it. I learned the hard way that if I made a last-minute decision to change my composition to try to take advantage of changing light, I would usually be too late. The best light in the new shot would fizzle before I could find a composition as good as my original one. To add to my frustration, I would sometimes find the sky in my original composition suddenly lighting up as I was trying to dial in the new one. Before I could re-set up my original shot, the light would fade in that direction as well. I would miss both shots and come up completely empty-handed.
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FIGURE 3-18 Twilight wedge over Mount of the Holy Cross, Indian paintbrush and lupine, Shrine Ridge, near Vail Pass, White River National Forest, Colorado. I had decided the day before that this patch of Indian paintbrush was the best available, so I knew where to go in the pre-dawn twilight. It took several minutes to perfectly position my 24mm tilt-shift lens and find the right combination of focus position and degree of tilt. Once I had the composition dialed in, I waited for the light and took the shot. Canon EOS 5D Mark III, Canon TS-E 24mm f/3.5L II tilt-shift lens, two-frame bracket set, 2-stop bracket interval at ISO 400, images merged using Lightroom Classic’s Photo Merge>HDR utility.

At first, switching to digital capture seemed to change the equation. After all, I now had auto-exposure and auto-bracketing (no more handheld spot meter!) and could zone-focus for depth of field without painstakingly examining the 4×5’s ground glass with a 4× loupe. Then I added a 24mm tilt-shift lens to my Canon kit. This added significant quality when shooting images that require extreme depth of field, such as fields of wildflowers, but it also slowed me down.

So which approach is best, sit tight or gun and run? I still find that the most productive strategy is usually to scout in advance, find the best foreground, dial in the composition, and wait. This is particularly true for any composition that requires precise tripod placement, which generally means compositions with foreground elements such as wildflowers that are very close to the lens. The rougher the ground, the longer it takes to position a tripod. It can easily take several minutes to precisely position a tripod on a talus slope, for example. Setting up stitched panoramas is also time-consuming. Once I have that shot, however, I’m now much more willing to experiment. After all, pixels are “free” while 4×5 film costs $6 per sheet. On rare occasions I will have two equally good compositions in mind that are close to one another. Sometimes it’s smart to make a last-minute decision on the best composition depending on where the clouds are lighting up. And if I’m shooting long-lens landscapes from the summit of a Fourteener, for example, where I can compose a variety of shots without moving the tripod, then I shoot freely and follow the light wherever it goes.

12. As You’re Scouting, Look for Other Possible Vantage Points

Your primary task when scouting is to locate great foregrounds that integrate with superb backgrounds, but you should also keep a lookout for new vantage points, whether they are a hundred yards away or across the valley.

Here’s an example. Almost every year for 20 years, I have made a pilgrimage to Colorado’s San Juan Mountains in late September to photograph fall colors. Inevitably, that pilgrimage includes several trips up and down Owl Creek Pass, just outside Ridgway. One year, for the first time, a splash of yellow-orange in the distant hills below Courthouse Mountain caught my eye as I started up the dusty gravel road. I stopped, dug out the map and compass and shot a bearing. The colorful aspen turned out to be a grove on the summit of Stealey Mountain. The map showed a trail leading to within a quarter-mile of the summit. It also showed that the aspen should get moment-of-sunset light. Put warm light on a warm-toned subject, and you’re bound to get spectacular color. On a whim, I decided to gamble a precious sunset shoot on finding a good composition on Stealey Mountain. I knew I would need some kind of clearing or outcropping in exactly the right place to make it all work. The map showed nothing promising, but the only way to really know was to hike in and see for myself.
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FIGURE 3-19 Aspen grove on top of Stealey Mountain at sunset, near Owl Creek Pass, San Juan Mountains, Colorado. Canon EOS 5D Mark III, Canon TS-E 24mm f/3.5L II tilt-shift lens, 1/8, f/11, ISO 400.

As I was hiking to the summit, I came across a clearing with a view back across a valley to Cimarron Ridge. As I examined the ridge with the 8× monocular I always carry, I noted a grove of aspen right on the ridge crest with a steep, rocky clearing just uphill from the grove. Without even checking the map, I could tell that the grove would get moment-of-sunset light. I could also tell that the view from the clearing looking south over the aspen grove should be spectacular, with Courthouse Mountain and Chimney Rock as the focal points. No trail led to the grove. The easiest approach looked to be an hour-long bushwhack from the parking lot atop Owl Creek Pass. I thought I had just discovered a place where no one had ever shot before.

I didn’t have time to explore that location on that trip, so I filed away the idea for the future and continued on to the top of Stealey Mountain. After some exploring, I found a clearing that would allow sunset light to filter into the grove, igniting the white trunks and aspen leaves. Fortunately, the sky at the horizon remained clear, and I was able to make Stealey Mountain Sunset (figure 3-19). My gamble had paid off, which made the two-hour hike out in the dark seem worthwhile.

Later that fall, to my chagrin, I saw two published photographs that must have been taken from my “secret” spot. I should have known better; in the internet age, there are no secret spots. I visited the grove for the first time the following year, then came back twice a year after that and finally made the image I call Courthouse Mountain from Cimarron Ridge (figure 3-20).

This chapter has focused on the process of scouting broad areas that you’ve identified as promising. That’s certainly a sound approach, but in some cases you can create photographs that are even more powerful by visualizing a specific image, going out in search of the perfect location, then planning the exact time of day or night when everything will come together and you can create an image that matches your vision. That’s the subject of the next chapter.
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FIGURE 3-20 Dunsinane Mountain, Precipice Peak, Redcliff, Coxcomb Peak, Chimney Rock, and Courthouse Mountain from Cimarron Ridge at sunset, San Juan Mountains, Colorado. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 28mm, five-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.
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FIGURE 4-1 The full moon setting over Longs Peak from the summit of Twin Sisters, Rocky Mountain National Park, Colorado. I used the Photographer’s Ephemeris and Sun Surveyor to calculate the best day in 2019 to make this image. Canon EOS 5D Mark IV, Canon Compact-Macro EF 50mm f/2.5, 1/8th, f/8, ISO 100.






4

Visualization

When I’m helping a student set up a shot, I always ask three questions: Have you refined your composition (chapter 6)? What is your exposure strategy (chapter 7)? And, perhaps most important of all, how could you make the best possible rendition of the subject you have chosen to photograph?

With that third question, I’m not asking what more the student could do at that moment. The first two questions largely address that task. I’m asking the student to visualize possibilities that don’t exist at that instant. What if the student came back at sunset? What parts of the subject would be lit? Would the sun be in the frame? What if the student returned the next morning at sunrise? What if the student came back at the right time in the lunar cycle, and stayed till the galactic center, the most photogenic part of the Milky Way, rose into a jet-black sky? What if the student came back at an entirely different time of year, when the angle of sunrise and sunset will be radically different? Does the sun ever rise or set at a low point along the horizon, which would allow warm light to flood the foreground? Could the full moon ever play a prominent role in the image? Is there a possibility of wildflowers, foliage in fall colors, or a winter wonderland?

Great landscape photographs often begin with visualization: imagining the best possible image an interesting subject could offer. Sometimes the process begins at home with visualizing a compelling image, then going out in search of a place where that image could happen. Sometimes the process begins by studying maps to identify promising locations. And sometimes the process begins in the field with the discovery of a great subject, then continues by applying your knowledge of geography, atmospheric optics, local weather patterns, and seasonal changes to envision the best possible image.

In truth, these methods are interrelated. The first leads to the second, then the third, and back to the first. However the process for an individual image starts, it ends with multiple visits to a great location until you capture the light and atmospherics that match your vision. With that photo in hand, the process repeats, as each shoot sparks fresh ideas for compelling images.

Using Maps to Help Visualize Photographs

Most often, I start my search for a great landscape photograph by studying a map, either on paper or on my computer screen. The USGS 7.5-minute quadrangles are the most detailed paper topographic maps available, but must usually be ordered online. They typically have a scale of ⅝ inches per mile. The Trails Illustrated series of maps have a smaller scale (typically 1 or 1½ inches per mile) but are readily available in most well-stocked outdoor stores.
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FIGURE 4-2 Fourth Lake, Spirit Lake and Lake Verna at sunrise, Rocky Mountain National Park, Colorado. I envisioned a shot where each lake would reflect a different part of the sky, which would be filled with colorful clouds at sunrise. After multiple tries, I came up with this image, which came close to fulfilling my vision. Someday, I hope to return so I can try to make something even better. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

The Photographer’s Ephemeris (TPE) is currently the best mapping application for photographers that will run on a desktop or laptop. There are many excellent mapping apps for mobile devices as well, but the map size is limited by the size of the screen. Maps are most useful when large, which is why I like viewing them on my 27-inch monitor.

TPE comes in three versions: iOS, Android, and desktop. The iOS and Android versions, which are available at modest cost, have the most features. Currently, the desktop version (app.photoephemeris.com) is a free web app that doesn’t require creating an account or logging in. All TPE screenshots come from the desktop version.

The heart of TPE is a topographic map (figure 4-3). The maps are downloaded on the fly from various map sources, which means you need an internet connection to make the program work. When the program opens, it displays a red primary marker on the map. Four thick, color-coded lines radiate from the primary marker, indicating the direction to sunrise (yellow), sunset (orange), moonrise (light blue), and moonset (dark blue) on the day you choose. If the sun is above the horizon at the time you’ve chosen, a thin yellow line appears indicating the direction from the primary marker to the sun at that moment. If the moon is above the horizon, a thin blue line will appear indicating the direction from the primary marker to the moon. TPE also provides information on the time and azimuth of sunrise, sunset, moonrise, and moonset, as well as data on the position of the sun and moon at any time of day or night. That information will help you visualize which parts of your subject will get sunrise or sunset light, from which direction (frontlight, sidelight, or backlight), and when.

Visualizing a compelling photograph always involves more than finding a suitable subject because the search for a great subject is inextricably intertwined with the search for spectacular light. The best light for a landscape photograph is usually found near sunrise or sunset, when the warm rays of the sun enliven the colors and when the low sun altitude creates the long shadows that give the subject a three-dimensional feel when it is reduced to a two-dimensional image. Subjects that appear boring at midday can come alive as the sun sinks toward the horizon. But it’s not enough to know that the best light usually occurs at the beginning and end of the day. You must also know if your subject ever gets interesting light.
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FIGURE 4-3 This screenshot from TPE shows Great Sand Dunes National Park on December 22, 2020, at 2 p.m. Four thick, color-coded lines radiate from the primary marker, indicating the direction to sunrise (yellow), sunset (orange), moonrise (light blue), and moonset (dark blue) on the day you choose. If the sun is above the horizon at the time you’ve chosen, a thin yellow line appears indicating the direction from the primary marker to the sun at that moment. If the moon is above the horizon, a thin blue line will appear indicating the direction from the primary marker to the moon. Adjust the time by dragging the time slider (circled at the bottom-center of the screen). Set the date by clicking on the calendar icon (circled at the top-left of the screen). The double-headed arrow (circled top-right) toggles the events timeline (the icons for sunset, sunrise, etc.) on and off. The four-headed arrow (circled top-right) toggles full screen on and off. Notice how in late December the line indicating sunset runs almost parallel to the southeast face of the dunes, showing how direct sunlight will rake across the dunes, revealing texture and form, until nearly sunset (figure 4-4).

In mountainous country, one fruitful place to search is a valley whose mouth faces either the rising or setting sun. For example, a valley running northeast at an angle of 60 or 70 degrees from the peaks at its head toward the valley below, roughly the angle of a midsummer sunrise in the mid-latitudes, can work well in summer. On clear mornings, peaks and foreground subjects at the head of the valley can get beautiful sunrise light. However, that same valley might present very few opportunities in the dead of winter when the sun is rising at an angle of roughly 120 degrees, leaving everything in deep blue shadow until hours after the sun has come up. Midday light on a clear day is typically harsh and colorless.

[image: image]

FIGURE 4-4 Sand dunes and the Sangre de Cristo Range, Great Sand Dunes National Park, Colorado. The low sun angle in late afternoon in late December sharply delineates every ridge in these dunes. Without such texturing light, the peaks and valleys of the dunes, which are all the same color, would tend to merge in the photograph. In December, the face of these dunes gets direct sunlight until almost sunset (figure 4-3); in mid-summer, they go into shade by mid-afternoon. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 200mm, 1/200th, f/11, ISO 100.

Here’s a concrete example of how TPE can help you visualize possible images. Glacier Gorge is a deep, glacier-carved valley in Rocky Mountain National Park that is ringed by many of the park’s most spectacular peaks. The most arresting view of the gorge is looking due south, straight up the valley, from Mills Lake. The mountain that dominates that view is called Chiefs Head Peak. Let’s use TPE to answer this question: does the northern flank of Chiefs Head Peak, the side visible as you look south from Mills Lake, get moment-of-sunrise light in late August?

Start by searching for Chiefs Head Peak. The map will reload, centered on Chiefs Head Peak, with the red primary marker positioned atop the summit. Turn on the gray secondary marker by clicking or tapping on its icon. Notice that a new panel, called the geodetics panel, has appeared. This panel gives you information on the relationship between the primary and secondary markers: the distance between the two, the azimuth from the primary to the secondary marker, the difference in elevation, expressed in feet, and, most importantly for our purposes now, the altitude, in degrees, of the secondary marker as seen from the primary marker.

Set the date to August 21, 2020. Drag the secondary marker to the closest ridge or peak that lies in the direction of sunrise as shown by the broad yellow line radiating out from the primary marker (figure 4-5). In this example, that’s Longs Peak. A negative altitude means you are looking down to the top of that obstacle. The shadow of that obstacle will fall below the summit of the peak you’re shooting, so the summit itself will get sunrise light. A positive altitude means you are looking up to the top of that obstacle. The sun must rise over the top of that ridge before its light can shine directly on the summit of your target peak. If the altitude is only a degree or two, the light may still be warm, but it won’t be the intense red or orange you might be hoping for.
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FIGURE 4-5 This TPE screenshot shows the red primary marker atop Chiefs Head Peak and the secondary marker atop Longs Peak. The date is set to August 21, 2020 (not shown). Notice in the geodetics panel that the altitude of Longs Peak is 3.88 degrees as measured from the summit of Chiefs Head Peak, which means Chiefs Head Peak will be in the shadow of Longs Peak at the moment of sunrise.

You’ve just learned that in late August, Longs Peak shadows its lower neighbors to the west at sunrise. Further investigation with TPE reveals that McHenrys Peak shadows most of the peaks to the east at sunset.

Would a different time of year be better? Change the date to winter solstice, around December 21. Immediately it becomes obvious that in winter, when the sun rises to the south of east and sets to the south of west, all the peaks of Glacier Gorge are backlit at both sunrise and sunset when seen from Mills Lake. The sides of the peaks that face toward your shooting location will be shadowed at both ends of the day.

At no time of year does the dramatic north face of Chiefs Head Peak get sunrise or sunset light from bottom to top. Mills Lake is still a beautiful place to shoot, but you shouldn’t rely on dramatic light on Chiefs Head Peak itself to carry the shot. Your best bet is to hope for clouds lighting up at either sunrise or sunset.

You can use this same idea to determine how much of a peak will get light at the moment of sunrise or sunset. Let’s assume that the obstacle to sunrise light is lower than the summit of your target peak. Position the secondary marker atop the obstacle. Use trial and error to reposition the primary marker lower on the peak, moving it in the direction of sunrise, until the altitude of the secondary marker as shown in the geodetics panel is zero. Everything above the primary marker will get sunrise light. For example, in late March sunrise light comes barreling up the valley of Tyndall Creek and bathes the northeast face of 12,713-foot Hallett Peak and the nearby Mosquito Crags in a warm glow (figure 4-6). The unnamed peak that is the obstacle to the east that the sun must clear to illuminate the head of the valley is only 10,134 feet high, which means that the upper 2,600 feet of Hallett Peak could theoretically get moment-of-sunrise light. As a practical matter, only Tyndall Glacier, the snowfield at the very end of the valley, gets light from the very bottom of the valley upwards. Still, the effect can be stunning, as you can see in Dream Lake in Winter (figure 4-7).
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FIGURE 4-6 In this screenshot from TPE, the primary (red) marker is on the shore of Dream Lake and the secondary (gray) marker is on the highest point in the direction of the rising sun in late March. The geodetics panel shows that the obstacle is at the same elevation as Dream Lake, which allows warm sunrise light to flood up the valley of Tyndall Creek, as shown in figure 4-7.

It’s rare that one location will work equally well at both sunrise and sunset. A valley that gets interesting light at sunrise will probably have peaks blocking the light of sunset. On the Pacific Coast, sunsets are usually more interesting than sunrises (if the coastline at that point is running north-south). On the East Coast, the opposite is usually true. In the wintertime, in the Northern Hemisphere, a peak or sandstone tower that’s interesting when viewed from the south could be interesting at both ends of the day since the south face could get both sunrise and sunset light if there are no obstructions. In winter, the sun rises well to the south of east and sets well to the south of west. Conversely, in summer, the sun rises north of east and sets north of west, which means the north face of a peak can get light at both sunrise and sunset.
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FIGURE 4-7 Hallett Peak reflected in Dream Lake at sunrise in late March, Rocky Mountain National Park, Colorado. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.

Imagine that the sun is drawing a line through the sky as it rises and sets. At the mid-latitudes, for the first hour after sunrise and the last hour before sunset, that line forms an angle to the horizon that’s roughly 45 degrees. To be precise, if you’re at 40 degrees north latitude, the latitude of Boulder, Colorado, the sun’s path on the fall equinox makes an angle of 48 degrees to the horizon, leaning to the south, for the first hour after sunrise. The angle is about 2 degrees less at the summer equinox; the angle in winter is lower still, at 38 degrees. In the tropics, near latitude zero (the equator), the sun’s path is nearly perpendicular to the horizon near the beginning and end of the day, which means that the periods of good light at sunrise and sunset are brief. In the arctic, by contrast, the sun’s path at sunrise and sunset is almost parallel to the horizon, and the good light can seem to last forever. For example, in Fairbanks, Alaska, 65 degrees north latitude, on the summer solstice, the sun’s path makes an angle of 7 degrees with the horizon for the first hour after sunrise.
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FIGURE 4-8 Sunstar and Druid Arch, Needles District, Canyonlands National Park, Utah. I had photographed early light from the opposite side of the arch, then realized that the path of the sun through the sky was such that if I hurried around to the other side of the arch, I might be able to shoot the sun through the left-hand opening in the arch. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.

Knowing the sun’s path through the sky can prevent aggravating failures, like the time I tried to photograph sunrise above a frozen lake. Instead of rising over the end of the lake and bathing the rippled ice with warm, texturing light at the moment of sunrise as I expected, the sun followed a path that ran parallel to—and just barely below—a diagonally sloping ridge crest that began right at the end of the lake. It took 45 frustrating minutes for the sun to finally emerge from below the ridge. Needless to say, I had already given up on my original idea for the photograph.

Topographic maps from the U.S. Geologic Survey in the 7.5-minute series are the gold standard for detail and accuracy, but even they can lead you astray on rare occasions. In September one year, as I was studying maps of the area near Silver Jack Reservoir in the San Juan Mountains, I noticed a small lake I’d never visited. Coyote Lake, as it was called, was only about three miles from the road. I envisioned a great shot of yellow aspen and dramatic peaks reflected in clear blue water. On a beautiful fall day I packed up for a sunset shoot and headed in. After hiking hard for over an hour, my GPS receiver told me the lake was just a hundred yards away up a steep embankment. Soon I crested the embankment, did a double-take, and stopped.

There was a small problem with my grand plan. Cows were grazing in the middle of Coyote Lake. No, these cows had not learned to walk on water. Coyote Lake was a meadow.

I checked the publication date on my map. It hadn’t been field-checked in nearly 50 years. Coyote Lake had long ago filled up with silt and sprouted grass.

That fiasco taught me to add another tool to my visualization arsenal: the satellite images available through TPE, various smartphone apps, and Google Earth. When I got home, I compared satellite images from Google Earth to my topographic maps. Not only could I see that Coyote “Lake” was a meadow, I could also see that another nearby “lake” that looked promising but required an even longer approach had also become a cow pasture. No need to waste a precious sunset shooting at that location!
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FIGURE 4-9 Reflections in Clear Lake, near Silver Jack Reservoir, San Juan Mountains, Colorado. Fortunately, unlike Coyote Lake, not all the ponds near Silver Jack Reservoir have silted up and grown grass.

Searching for the Position of the Sun, Moon, and Galactic Center

Some landscape images only work if the sun, moon, or galactic center appear in a precise location during a narrow window of time. For example, in Arches National Park, there is a narrow ledge 20 feet off the ground that lets you see South Window through Turret Arch. You might want to know if and when the rising sun will be visible through those sandstone windows. Or you might want to know the best day to photograph the full moon setting over Longs Peak as seen from the summit of Twin Sisters in Rocky Mountain National Park (figure 4-1). Or you might want to know when the galactic center will appear in the notch to the right of Lone Eagle Peak as seen from Mirror Lake in Colorado’s Indian Peaks Wilderness (figure 4-10).

Today several smartphone and web apps can help you solve these problems. At this time, the best position-search app for the sun, moon, and galactic center is Sun Surveyor (iOS and Android—no desktop version). Let’s use Sun Surveyor’s position-search utility, combined with the large maps you can display on your laptop or desktop monitor using TPE, to determine the best day in 2020 to shoot the full moon setting over Longs Peak from Twin Sisters at sunrise.
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FIGURE 4-10 Milky Way over Lone Eagle Peak and Mirror Lake, Indian Peaks Wilderness, Colorado. I used Sun Surveyor to determine when the galactic center would appear in the notch to the right of Lone Eagle Peak. Canon EOS 5D Mark IV, Canon EF 35mm f/1.4L II USM. Stitched panorama. Land: two rows, four camera positions per row, 40 seconds, f/1.4, ISO 6400. Sky: one row, four camera positions per row, 10 seconds, f/1.4, ISO 6400.

Images of the full moon rising or setting over some photogenic subject require careful planning because the moon is quite small in an angular sense, subtending an angle of only 0.5 degrees. In other words, the angle between a line leading from your eye to the top of the moon’s disc and another line leading from your eye to the bottom of the moon’s disc is only 0.5 degrees. To put that in perspective, the angle of view of a 50mm lens on a full-frame camera (measured on the long dimension) is about 40 degrees. Take a picture of the moon with a 50mm lens, and the moon will occupy only one-eightieth of the width of the frame. That means you need to use a long lens to magnify the moon and render it large enough in the frame to play a significant role in the composition. And if you’re going to use a long lens, then the moon must be low in the sky, close to the subject, to include both the moon and the subject in the frame.
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FIGURE 4-11 Full moon rising over the Mosquito Range, seen from the summit of 14,433-foot Mt. Elbert in January, San Isabel National Forest, Colorado. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 106mm, 1/5th, f/11, ISO 100.

Knowing this can help you visualize your shot. If the moon is 20 degrees—40 moon diameters—above the actual horizon at sunrise, you’re going to have a lot of sky between your subject and the moon. The moon itself will look very small when you use the normal-to-wide lens you’ll need to include all that sky, plus the subject. Unless that sky is filled with colorful clouds, the shot probably won’t be very interesting. On the other hand, if the moon is only a degree or two—two to four moon diameters—above the actual horizon, then you can use a long lens and fill the frame with the subject and a narrow strip of sky enlivened by the presence of the moon.

The earth rotates 360 degrees every 24 hours, which means that the moon (and the sun) move 1 degree across the sky every 4 minutes, or about one moon diameter in 2 minutes. If the moon is only one moon diameter above the actual horizon at the moment of sunrise, you’ve only got a couple of minutes until it’s gone for good. Knowing your lenses’ fields of view (in degrees) will help you visualize the final shot. That information is readily available on the internet or in various smartphone apps.

Planning an Image of the Full Moon Over Longs Peak

With that as preamble, let’s figure out the best day in 2020 to shoot the full moon setting over Longs Peak, at the moment of sunrise, from the summit of Twin Sisters. Start by opening TPE and searching for Longs Peak (Twin Sisters is not in the TPE database as of this writing). Drag the primary marker across the map to the northeast and drop it precisely on the summit of Twin Sisters. Right now, the date doesn’t matter. Activate the secondary marker, and drop it on the summit of Longs Peak, as shown in figure 4-12. Jot down the azimuth shown in the geodetics panel—the compass bearing from Twin Sisters to Longs Peak. Rounded, I got 245 degrees. You’ll want the moon, at sunrise, to have a similar bearing. The moon doesn’t have to be precisely over the summit of Longs to get a good photo, however; there’s actually a range of acceptable angles. Drag the secondary marker a bit left of Longs and note the azimuth. Drag it a bit right and do the same. Let’s say the acceptable azimuth range is 235 to 250 degrees.

Twin Sisters is about 2,800 feet lower than Longs Peak, so you have to look up slightly to see Longs’ summit. That angle, the altitude, is also shown in the geodetics panel. Rounded, I get 5 degrees. The moon must be higher than that angle for you to see it; any lower, and it would be hidden behind Longs Peak. Again, however, there is an acceptable range of values. Let’s say the acceptable altitude range is 6 to 10 degrees.

We have two final considerations: the percentage of the surface of the moon that will be illuminated, and when the moon will appear within the acceptable range of azimuths and altitudes. We’re looking for a full moon, so a percentage illumination of 95 to 100 percent is appropriate. And we want beautiful light, so the range of acceptable times is from about 10 minutes before sunrise, when the twilight wedge usually peaks, until about 10 minutes afterward, when the warmth of the sunrise light will have largely faded. If you were shooting the full moon rising at sunset, you’d want a similar time range around sunset.
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FIGURE 4-12 Screenshot from TPE showing Longs Peak and Twin Sisters for 5:52 a.m. on May 8, 2020, one of the two best days in 2020 to shoot the moon setting over Longs Peak from Twin Sisters. The red primary marker is set atop Twin Sisters; the gray secondary marker is atop Longs Peak. As shown in the geodetics panel (circled), the azimuth of Longs Peak as seen from the summit of Twin Sisters is 245 degrees; the altitude is 5 degrees.

The beauty of Sun Surveyor is that it allows you to enter each of these search parameters as a range: azimuth, altitude, percentage of moon illuminated, and time in relation to sunrise or sunset.

Open Sun Surveyor on your tablet or phone. Tap the menu icon in the top-left corner of the screen (the “cheeseburger” icon that looks like three horizontal bars). On the main menu, tap Settings. On the Settings screen, shown in figure 4-13, turn on: address lookups, elevation lookups, North is true north. Turn off Quick Location Fix. Use the left-facing arrow or Done button to exit this screen. Please note: all Sun Surveyor screenshots are from the iOS version running on an iPad.
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FIGURE 4-13 Settings screen from Sun Surveyor showing the preferred settings.

Now tap the menu icon again and choose Map. Tap the Location icon in the top-right corner of the screen (its appearance will vary depending on the device you’re using). Turn off Continuously Track My Location if it’s enabled, tap the search icon, then search for Twin Sisters Peaks. Tap Twin Sisters Peaks, Colorado, USA, in the search results to set your location and return to the Map module. Below the map you’ll find the Info Carousel. Swipe left or right across the carousel until it shows Position Search and tap the Position Search icon, as shown in figure 4-14.
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FIGURE 4-14 Screenshot from Sun Surveyor showing the map module with Twin Sisters set as the location. The Location icon and Position Search icon are circled.
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FIGURE 4-15 Sun Surveyor screenshot showing choice of sun, moon, or Milky Way center visibility for a position search.

Tap Moon on the screen shown in figure 4-15.

On the search parameters screen, shown in figure 4-16, choose a start date and time period to search. For the purposes of this demonstration, I chose January 14, 2020, as the start date and one year as the length of time to search. Then I entered the other parameters we calculated above: 95-100 percent for illumination, 6-10 degrees for altitude, 235-250 degrees for azimuth, and 10 minutes before sunrise to 10 minutes after sunrise. Sunset times (not shown) are irrelevant for the moment.

Tap Search (top-right corner) to see the results shown in figure 4-17.

If you’ve entered your search parameters correctly, then every day in the search results will work, but you can use TPE to double-check and pick the very best day. Try the first date, May 8, 2020, at 5:52 a.m. Note that for each day in the search results, Sun Surveyor returns the first time when the moon’s position matches all search criteria. Enter that date in TPE’s date panel at the top of the interface, shown in figure 4-3. Drag the time slider on the chart to 5:52 a.m. (If the chart isn’t visible, click the full-screen icon in the top-right corner of the interface. It looks like a four-headed arrow.) A thin, dark blue line now extends from the Primary Marker—your position atop Twin Sisters—toward the moon at that moment (figure 4-12).

Bingo! At 5:52 a.m, which happens to be 1 minute before sunrise, the moon will be just to the left of Mt. Meeker, a dramatic peak near Longs Peak that is easily included in the composition, and about 4 degrees (eight moon diameters) higher than the summit of Longs Peak, close enough to the horizon that you can use a telephoto lens to magnify the moon. As sunrise and moonset progress, the moon will move down and right as viewed from Twin Sisters, giving you additional options. Checking the other date in the search result shows that August 4, 2020, could also work well.
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FIGURE 4-16 Sun Surveyor screenshot showing search parameters screen.
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FIGURE 4-17 Sun Surveyor search results screen.
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FIGURE 4-18 Glacial erratic near Columbine Falls, Rocky Mountain National Park, Colorado. The precarious perch of this boulder atop small stones on a sloping granite slab intrigued me, so I shot a compass bearing under the boulder and wrote the bearing down in a notebook. A couple of years later I calculated when the sun would be visible under the boulder at sunrise and returned to make this image. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

Sun Surveyor also lets you search for specific positions of the sun by entering an appropriate range for altitude and azimuth. And you can search for specific positions of the galactic center by entering a range for altitude and azimuth and specifying that the results only include periods between astronomical dusk and dawn with no visible moon.

No photographer can afford to be in the field 365 days a year. Thoughtful use of TPE and Sun Surveyor will help you choose the most promising days to get out and shoot. Using the Photographer’s Ephemeris and Sun Surveyor together makes it much easier to be in the right place at the right time.

This brief introduction to TPE and Sun Surveyor is surely not enough to teach you every facet of the software. I find both programs invaluable when planning my shoots. Both programs have been around for years and are likely to still be available at the time you read this book. If not, it will be well worth your time to search for alternatives that offer similar features.

Not every shot has to be visualized or even scouted. On rare occasions I’ve stumbled across an exquisite subject just as the right light and atmospherics came together, then created a successful image of that scene. Far more often, however, my best images came about because I imagined them first and then found a way to put my vision onto my sensor. To me, visualization is one of the most exciting and enjoyable parts of landscape photography. Imagination is infinite: let yours run wild, then follow where it leads.
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FIGURE 5-1 Dead Horse Point at sunrise in December, Dead Horse Point State Park, Utah. In this example of cloudy-sky glow light, sunrise light bounced off the orange clouds and illuminated the bottom of this 2,000-foot deep canyon. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 20mm, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.






5

The Art and Science of Light

Many years ago, when my ambitions as a photographer greatly exceeded my skills, a friend and I went on a climbing trip to Arches National Park, a marvelous preserve in southeast Utah that has the greatest density of natural arches in the world. Unfortunately, my friend injured his shoulder on the first day. With our climbing plans abruptly canceled, I spent the next three days driving around to scenic overlooks and making photographs of various arches, quite convinced I was adding publishable images to my growing collection. I shot at 10 a.m., noon, 2 p.m.—it didn’t seem to matter, since I was framing up such extraordinary stone formations in my viewfinder. I was awed by what I saw; surely the photographs I took would generate that same awe in those who viewed them.

Later, when my understanding of landscape photography had deepened considerably, I went back through my collection of Arches photographs and threw every single one away. What went wrong? Quite simply, the light was boring. I had paid no attention to the direction of the light, its color, or whether it was bold and direct or soft and subtle. Not even the most unique natural arches in the country could retain much interest as photographs when handled that way. I had also ignored “photo-graphics,” to borrow a term from nature photographer John Shaw. I had failed to see my subjects as they would appear on film: as lines, shapes, and colors on a two-dimensional surface. Composition—the art of arranging subject elements within the frame—is the topic of the next chapter.

We are constantly deluged with images of all kinds, including landscape images. Every nature lover in this country has seen dozens of pictures of the Maroon Bells and Delicate Arch. You may not know their names, but their distinctive forms would nonetheless be recognizable. We live in an image-saturated culture.

Humanity has not always lived this way. In the Middle Ages, “illuminated” (illustrated) books were rare and precious objects, hand-copied by monks. The daguerreotype, the first really popular form of photography, was invented in 1839, but the process generated only one-of-a-kind originals that could not be reproduced. In fact, prior to the invention of the half-tone printing process in 1877, images could only be reproduced in quantity by laboriously hand-engraving the image on a wooden block, which was then used for printing. Newspapers began using photographs regularly late in the 1800s, and the image explosion really began. Our landscape images today must compete with the hundreds of thousands of images our viewers have already seen. My first Arches photographs would have stunned a European monk in the Middle Ages, who had never even seen a photograph, much less a photograph of Delicate Arch. They certainly wouldn’t have interested a modern photo editor.
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FIGURE 5-2 Capitol Peak from the Ditch Trail at sunset in autumn, Maroon Bells-Snowmass Wilderness, Colorado. Rayleigh scattering caused the blue light from the setting sun to scatter out of the beam, leaving the reddish light to come straight through the atmosphere and paint the clouds and peak orange. Canon EOS 1Ds Mark III, Canon Compact-Macro EF 50mm f/2.5, 0.6 seconds, f/11, ISO 100.

One way to make your images fresh and exciting is to seek out different views of old subjects, or to find new subjects altogether, as described in the previous two chapters. Another way is to seek out unique light, which can reveal a familiar subject in a new way or make an unfamiliar subject into something extraordinary.

Lighting Fundamentals

The basics of photographic lighting may already be familiar to you. Front-lighting, with the light coming from behind you as you look at the scene, tends to make the subject look flat. The part of our visual system that sees depth and identifies where objects are located in space is actually color-blind. It works on luminance values; in other words, it’s a black-and-white system, which is why images need shadows to reveal shape and texture. Frontlighting generally only works if the color of the light itself is unusual.

Sidelighting, with the light coming from the side of the subject, reveals the contours of the land with the interplay of light and shadow. Images shot in sidelight usually create a strong illusion of form and volume, which can make for powerful photographs. Sidelight is most effective when the sun is low in the sky because the shadows are long. When the sun is high in the sky, the shadows shorten, and the effect is much like frontlight.

Backlight, with the light coming from behind the subject, can add tremendous drama by rimlighting your subject or by creating a stained-glass effect as the light shines through flower petals or colorful autumn leaves. Backlight can also create a range in light intensities from deepest shadows to brightest highlights that exceeds the range your sensor can capture, making it one of the most difficult lighting situations to handle successfully. I’ll describe how to meet this challenge in chapters 7 and 8.
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FIGURE 5-3 Sunrise from the summit of High Dune, Great Sand Dunes National Park, Colorado. Strong sidelighting reveals every ripple and strongly defines each dune crest. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 34mm, 1/20th, f/16, ISO 100, focus-stacked.

The size of the light source also greatly affects your photograph’s appearance. On a clear day the sun is a point source that casts strong, dark, hard-edged shadows. Such light works well for distant landscapes if the sun is fairly low in the sky and at 90 degrees to the subject. On a cloudy day your light source is the clouds themselves, which are lit from above by the sun. The light source is broad, so the lighting is even, with little difference between the soft-edged shadows and highlights. On an overcast day with thick clouds, the light is bluish in tone, which gives a photograph an overall cool, blue appearance. If the clouds are thin, however, the light is not only even, but white. Such lighting is effective for close-ups of flowers and the like, since there are no harsh, distracting shadows, but it is neutral at best for broad landscapes, since it adds no interesting light to your subject. Grand landscapes can work in soft light if the foreground is very strong and colorful, the background features are rendered small in the frame, and the sky, which tends to record as blank white, is kept to an absolute minimum. I much prefer, however, to try to find grand landscapes where the background can get interesting light in its own right.
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FIGURE 5-4 Kings crown and purple fringe high on the flanks of Mt. Shavano, San Isabel National Forest, Colorado. The soft light created by cloudy skies was ideal for this close-up of wildflowers. Canon EOS 5D Mark III, Canon Compact-Macro EF 50mm f/2.5, 1/50th, f/16, ISO 1600.

Blue Skies and Red Sunsets

Recognizing the direction and size of the light source is the first step, but there’s far more to understanding natural light than that. How can it be, for example, that there’s nothing blue in a blue sky, nor is there anything white in a white cloud? Why is it that the sky near the horizon opposite the sun can turn pink just before sunrise or after sunset, but only on exceptionally clear days when you are at the same elevation as your horizon? Why do rainbows never appear in level country if the shadow of your head is less than 6 feet away from your boots? The answers to these questions will tell you a lot about atmospheric optics, and understanding atmospheric optics will help you in your search for beautiful light.

If the earth had no atmosphere, there would be no colorful sunrises or sunsets. The sky would be black both day and night. Everyday objects would still be visible when the sun was above the horizon, but shadows would be lit only by sunlight bouncing off nearby surfaces. When the sun set, complete darkness would occur almost instantly. There would be no twilight. Light in a vacuum travels in a straight line, so without the atmosphere to deflect sunlight from its straight-line path, no light could reach any objects once the sun dipped below the horizon because the earth would block the direct rays of the sun.
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FIGURE 5-5 Sumac in fall colors and the Flatirons at sunrise, Boulder Mountain Parks, Colorado. Sunrise light ignited these lenticular clouds, which in turn bounced warm light down onto the sumac in the foreground. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

Fortunately for the landscape photographer (and for every living thing), the earth does have an atmosphere full of molecules of nitrogen, oxygen, and water (in vapor form), as well as dust and water droplets of all sizes. Let’s divide these particles into three categories: those much smaller than the wavelength of visible light, such as molecules of nitrogen and oxygen; those that are roughly equal in size to the wavelength of light, such as some smoke particles; and those that are much larger, such as dust particles. Light’s behavior when it strikes a particle depends on whether that particle is smaller or larger than the light’s wavelength.

Before entering the earth’s atmosphere, sunlight is composed of all the wavelengths of visible light. Different wavelengths correspond to different colors. We perceive the longest wavelengths of visible light, around 700 nanometers, as red; the shortest wavelengths, around 400 nanometers, we see as blue or violet. Mix together blue light, red light, and all the colors in between, and we see the mixture as white light.

As light travels through the atmosphere, it collides with various particles. If the particle is much smaller than the wavelength of light, such as a molecule of nitrogen or oxygen, the light is scattered in all directions: forward, backward, and, to a lesser extent, at right angles to the original direction of travel. In this type of scattering, called Rayleigh scattering, blue light is scattered much more effectively than red light. Some of the red light, in fact, passes straight through the atmosphere without being deflected from its original path. Particles about the size of the wavelength of light also scatter blue light more effectively than red light, but the effect is much less pronounced than it is for air molecules. Particles much larger than the wavelength of light, such as dust and water droplets, scatter all wavelengths equally, primarily in the forward direction, with most of the scattered light continuing in roughly the original direction of travel.
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FIGURE 5-6 Notchtop Mountain under fresh snow, Rocky Mountain National Park, Colorado. Snowflakes, as well as raindrops, form around condensation nuclei—dust particles. When it snows or rains, it literally washes the air clean, which is one reason the sky can be such a rich blue right after a storm. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.
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FIGURE 5-7 Twilight wedge over the Yampa Valley just before sunrise from the west side of Buffalo Pass, near Steamboat Springs, Colorado. Although a band of pink light fills most of the sky visible in this image, the huge region of sky not included in the image was entirely blue, which meant that the light illuminating this autumn scene was blue, producing beautiful but pastel colors. The aspen and sumac would have looked much more saturated in direct sunlight. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

When you see a blue sky, you’re actually seeing the blue component of the white sunlight that’s been deflected from its original path by small particles in the atmosphere and has traveled down to your eye. There’s actually nothing blue in the sky in the sense that a blue sweater is blue. We see a blue sweater as blue because the sweater absorbs all the other colors of light and reflects the blue light to our eyes. The blue sky doesn’t absorb the other colors; it simply doesn’t scatter them down to our eyes as effectively.

You may have noticed that when you take pictures of yellow flowers or autumn leaves in the shade on a clear day, the vibrant colors your eye perceived look dull and perhaps even have a greenish tint in the photograph. This is due to the color of the light illuminating the shade. The light doesn’t come directly from the sun; your subject is in the shadows. Nor does it reflect off nearby objects, as many of my students guess. Instead, it comes from the sky, which is blue on a clear day. Rayleigh scattering causes the shadows on sunny days to be cooler in tone than areas illuminated directly by the sun; the light reaching the shadows comes primarily from the blue sky and has a pronounced blue tint. Put blue light on a yellow subject and you get a dull greenish-yellow hue.

Shadows on snow on a sunny day are particularly bluish in tone because the white snow adds no color of its own. Rayleigh scattering is also responsible for the blue tint you see as you look at distant mountains. The Blue Ridge Mountains, which are part of the Appalachians, were named for this effect. Viewed close-up, these mountains appear in their normal, midday colors. When viewed from far away, however, the light reaching your eye contains a mixture of light rays bouncing off the peaks and blue rays scattered toward you by the air between you and the mountains. The tendency of distant objects to look increasingly blue the farther away they are is called aerial perspective. Aerial perspective is one of the ways we judge distance.

Now you know why the sky on a clear day is blue. So why are sunsets red? And why don’t we see red clouds at noon?

The amount of Rayleigh scattering that occurs is dependent on the distance the light travels through the atmosphere. For the sake of argument, I’ll use the troposphere, the dense layer next to the earth, as a proxy for the atmosphere as a whole, since most scattering effects occur there.

At noon, the distance the light must travel through the troposphere is relatively short, roughly seven miles on average in the mid-latitudes, varying with the season (figure 5-8). Enough blue light scatters out of the beam to make the sky blue, but the remaining light is still a mixture of wavelengths that we perceive as white. At sunrise and sunset, however, sunlight takes a much longer path through the atmosphere because the light is traveling obliquely along a tangent to the earth’s surface rather than along a path nearly perpendicular to the earth’s surface. For example, if you are photographing an old barn on the flat plains of eastern Colorado at sunrise, the path length through the troposphere is roughly 235 miles—34 times longer than at noon. At sunrise or sunset on a clear day, most of the blue light scatters out of the beam. The reddish light passes straight through the atmosphere, providing warm light on your subject. Snow and light-colored rock show the true color of the light much more clearly than dark objects because they add little or no color of their own.

Rayleigh scattering causes the brilliant red alpenglow sometimes seen on high peaks. The effect is particularly strong when tall mountains rise abruptly above the plains because the sun’s rays take an exceptionally long path through the troposphere, first grazing the lowlands many miles from the peaks themselves, then slanting back up through the atmosphere to caress the highest summits with fiery light. Let’s say you’re photographing wind-sculpted snow on the summit of 14,259-foot Longs Peak, which rises abruptly above the plains 9,000 feet below. The path the light travels through the atmosphere will be even longer than it is for the eastern Colorado barn because sunlight has to enter the troposphere, skim the earth’s surface somewhere near that barn, then continue through the atmosphere to the summit of Longs Peak—a total of roughly 380 miles, half again as long as the path to the barn alone. The exact numbers are not important, but the principle is: tall mountains that tower over nearby plains can get amazing light, as you can see in my image Winter Sunrise on Longs Peak (figure 5-9).

The same principles also explain why the sky near the zenith (the point directly above you) is usually darker at sunrise and sunset than the sky at the horizon, which is often distressingly bright. The sky at the zenith is darker because Rayleigh scattering causes most of the scattered light to continue in its original direction of travel or be scattered straight backwards; only a relatively small amount of scattered light travels at a 90-degree angle to its original direction of travel. The sky at the zenith is also dark because you’re looking through the thinnest possible layer of atmosphere at the blackness of space. Fewer molecules between you and the top of the atmosphere mean less light is scattered to your eyes overall, so you perceive the sky directly above you as darker than the sky viewed in any other direction.
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FIGURE 5-8 Rayleigh scattering explains why the sky on a clear day is blue and why sunrise and sunset light is sometimes red. The amount of scattering that occurs is dependent on the length of the path sunlight takes through the atmosphere.
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FIGURE 5-9 Winter Sunrise on Longs Peak from Chasm Lake, Rocky Mountain National Park, Colorado. Longs Peak towers 9,000 feet above the plains of eastern Colorado. The exceptionally long path sunlight took as it traveled through the atmosphere to reach Longs Peak at sunrise caused all the blue light to scatter out of the beam. The remaining red light traveled straight ahead to strike the peak. The sky was exceptionally blue because I was looking up steeply. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

That explains why the sky near the horizon is bright compared to the sky straight above, but why is it often whiter in tone? The color we see as we look at the horizon is a mixture of blue light scattered to our eyes from nearby air and warm-toned light reaching our eyes from distant air. The length of the path the light follows from the most distant air near the horizon is so long that much of the blue light scatters out of the beam. The combined effect of the bluish light from nearby air and redder light from distant air registers as pale blue or white. This effect is stronger at sunrise and sunset than it is at midday. In fact, the sky near the horizon at sunrise and sunset can be so white and so bright that white clouds can actually appear darker by comparison—a reversal of the situation at midday, when white clouds are always brighter than the blue sky surrounding them.

By now you should know enough about atmospheric optics to understand why the sky is such a rich blue in Winter Sunrise on Longs Peak and so pale in Garden of Eden Overlook and the La Sal Mountains (figure 5-10), which I shot at sunset. In Winter Sunrise, I was looking up steeply at the darker sky well above the horizon, so the sky behind Longs Peak is dark blue. The blue sky contrasts vividly with the orange light on Longs Peak, and the photo jumps off the page. In Garden of Eden Overlook and the La Sal Mountains, I was looking up only slightly at the bright sky near the horizon, so the sky is much paler. White skies in a landscape photograph are very distracting. In my view, this photo is less punchy than Winter Sunrise because the bald sky draws your attention away from the dramatic towers and snowy peaks. Understanding how sky color varies with time of day and the sun’s angle above the horizon will help you scout locations to photograph because you will be better able to visualize the images each possible place can offer.
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FIGURE 5-10 The La Sal Mountains and Windows area from the Garden of Eden Overlook at sunset, Arches National Park, Utah. The sky was pale because my line of sight was nearly horizontal. Canon EOS 5D Mark IV, Canon EF 70-200mm f/4L IS USM at 176mm, 1/10th, f/11, ISO 100.
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FIGURE 5-11 Twilight wedge over Snowmass Mountain and Capitol Peak from Peak 13,244, Maroon Bells-Snowmass Wilderness, Colorado. The dividing line between pink and blue air was sharp because I was at nearly the same elevation as the distant peaks. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 35mm, 1/4th, f/11, ISO 100.

The red light from the sun at sunrise and sunset can light up more than clouds and peaks. It can also light up the air itself, causing the phenomenon known as the twilight wedge (figure 5-11). It begins a few minutes before sunrise when a band of pink light appears just above the horizon directly opposite the rising sun. The band of blue sky between the pink band and the horizon is actually the earth’s shadow. As the sun rises, the band of pink light sinks toward the opposite horizon. The boundary between pink and blue sharpens and the pink color intensifies as it descends toward the earth. The pink light is usually at its strongest and most photogenic just before the last blue vanishes. A minute or two later, the sun strikes the tops of the highest peaks and the sky at the horizon often becomes almost white. As the sun continues to rise, the light on the peaks fades from red to orange to yellow to white, and the sky at the horizon becomes pale blue. At sunset, the sequence plays out in reverse.

The twilight wedge is most photogenic on exceptionally clear mornings and evenings at high elevations. When you’re high in the mountains, your eyes are at nearly the same level as the plane that divides the shadowed blue air and pink sunlit air, so the boundary between the two seems sharp and the colors seem more pure. When viewed from the lowlands, however, particularly when the pink band is significantly above the horizon, your line of sight leads through the blue shadowed air first, then into the pink air. The boundary between the two colors seems blurred, and the pink tone is diluted.
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FIGURE 5-12 The twilight wedge is most vivid at high elevations.

White Clouds and White Haze

Now let’s turn our attention to large-particle scattering. As I mentioned earlier, particles much larger than the wavelength of light scatter all wavelengths equally. The small water droplets that make up clouds are examples of these larger particles. That’s why we see sunlit clouds at midday as white. There’s nothing white in a white cloud; if you could examine a bit of cloud with a microscope, you would see only innumerable tiny, transparent water droplets.

Larger particles are also responsible for the white haze that can obscure the view of distant subjects (figure 5-13). We see haze most clearly when looking in the direction of the sun, since large particles mostly scatter light forward in approximately the ray’s original direction of travel. Photographing distant subjects when they’re backlit on a hazy day is often futile. The visible side of a backlit subject is always in shadow. By definition, shadows are low contrast because there’s little or no variation in the intensity of the light illuminating the shadowed region. If the atmosphere is hazy, contrast is reduced still further. Dark regions appear lighter than they should because some of the light coming from those areas is actually white light scattered by the haze between you and the subject. In severe cases, only the strongest possible contrasts (white snow against black rock, for instance) can still be seen. Ordinary subjects may appear completely monotone and devoid of detail. To make matters worse, the sky in the direction of the sun on a hazy day is glaringly bright, which means the sky is nearly certain to be rendered as blank white in your image.

The darkness of a blue sky is a good barometer of the cleanliness of the atmosphere and the probability of warm light at sunrise or sunset. On exceptionally clear days Rayleigh scattering is dominant, and the sky is a rich, deep blue. A light blue sky means larger particles are scattering white light to your eye, and the deep blue tint is diluted. The presence of larger particles also means the warm colors of sunset will be diluted by blue light scattering forward (rather than out of the beam), then bouncing back to your eye from your subject.
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FIGURE 5-13 Ridges recede into the haze as seen from the summit of 14,267-foot Torreys Peak, near Georgetown, Colorado. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 97mm, 1/160th, f/11, ISO 100.

Color is not the only clue to the cleanliness of the atmosphere. Here’s another rough-and-ready test: close one eye, then position your thumb over the sun with your arm outstretched so your thumb blocks direct light from the sun. (Never look directly at the sun! You can damage your eyesight.) On an exceptionally clear day, the sky adjacent to the sun will be almost the same shade of blue as the sky a hand-span farther away. On a slightly hazy day, the sky adjacent to the sun will be much whiter (and brighter) than the sky a hand-span farther away. On a really hazy day, the sky adjacent to the sun will be so blindingly bright you can’t look at it.

If thick haze is shutting down your search for the grand landscape, do a rain dance. Water droplets often form around dust particles, which serve as condensation nuclei. A hard rain temporarily washes the air clean of these dust particles, which is why the air seems so clear after a shower. That’s one reason why bad weather can be good weather for a landscape photographer. The combination of a clearing storm and clean air can produce dramatic clouds ignited by richly colored light at sunrise or sunset.

Scattering from larger particles isn’t all bad. It’s responsible for crepuscular rays, more often known as god beams (figure 5-14). In the language of folklore, these columns of light in the sky are described as “the sun drawing water.” We see crepuscular rays most commonly when light passes through a window into a dusty, darkened building. The beam of light is only visible because the dusty air scatters some of the light out of the beam and toward our eyes. Clear holes in dense clouds can also serve as “windows” producing the same effect. Sunlight passing through notches in serrated peaks when the sun is low can also create god beams. These beams appear to converge at the sun, which seems odd at first because the sun is so far from the earth that its rays are essentially parallel to each other. Crepuscular rays appear to converge for the same reason that parallel railroad tracks seem to converge at the horizon when we stand between the two rails. Anti-crepuscular rays (anti-god beams? atheist beams?) are really just the continuation of crepuscular rays across the sky. They seem to converge at the anti-solar point, the point directly opposite the sun.

Rainbows

The anti-solar point plays a prominent role in an even more spectacular optical phenomenon: the rainbow. When I first began photographing seriously, I knew only that rainbows appeared when direct sunlight struck falling raindrops. That left me guessing where a rainbow might appear, or if one was even possible. A little study soon taught me that rainbows are in fact quite predictable. To predict them yourself, you need to understand how rainbows form.
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FIGURE 5-14 God beams (crepuscular rays) from the summit of Mt. Shavano at sunrise, San Isabel National Forest, Colorado. The warm rays occurred when sunrise light passed through holes in the clouds and illuminated the dusty air. The regions between the rays were blue because that air was in the shadow of a distant cloud. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 97mm, 1 second, f/8, ISO 100.

A falling raindrop is essentially spherical. When a ray of sunlight enters a drop, it bends slightly as it passes from air to water (a process called refraction), then reflects off the inside surface of the drop, and is refracted again as it exits the drop. Rays can exit the drop at many angles, but the geometry of the sphere forces a large fraction of the rays to exit at nearly the same angle, around 42 degrees. This concentration of light reaching your eye from one direction forms the rainbow.

What then causes the beautiful colors? Each color of light corresponds to a different wavelength. The angle of refraction—the amount the ray bends as it enters and leaves the drop—varies depending on the wavelength. Red is bent the least; violet, at the other end of the visible spectrum, is bent the most. The result is that the arc of light reaching your eyes is separated into all the colors of the spectrum, just like what happens when sunlight is refracted through a prism.
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FIGURE 5-15 Rainbow over Pawnee Buttes, Pawnee National Grassland, Colorado. Nikon F4, Nikon AF Zoom-Nikkor 80-200mm f/2.8D ED lens, Fujichrome film, polarizer. Focal length and exposure unrecorded.

The geometry of refraction and reflection dictate that a rainbow can only appear as a circle, centered on the anti-solar point, with an angular radius of 42 degrees. Let’s take that sentence apart and make sense of it one step at a time.

The rainbows we see most often are portions of a circle, with half or more of the arc cut off by the ground. If you saw a rainbow from an airplane, however, it could form a complete circle. That circle is centered on the anti-solar point, which is the point directly opposite the sun. Imagine a line that starts at the sun and passes through your head. That line leads to the anti-solar point. It’s easy to identify the position of the anti-solar point if the line intersects the ground: Its position is marked by the shadow of your head.
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FIGURE 5-16 Light rays enter the raindrop at many angles, but most of those light rays exit the drop at an angle of 42 degrees to the incoming rays. This concentration of rays forms the rainbow.

Now comes the tricky part. Imagine a line from your eye to the anti-solar point, and a second line from your eye to the rainbow. The angle between those two lines must always be 42 degrees. That’s true whether you’re measuring to where the rainbow intersects the horizon or measuring to the highest point on the rainbow’s arc.

All this geometry leads to our first practical conclusion: rainbows can only appear when the sun’s altitude is less than 42 degrees. Remember that the anti-solar point is directly opposite the sun. If the sun is more than 42 degrees above the horizon, then the anti-solar point must be more than 42 degrees below the horizon, which means the top of the rainbow would also be below the horizon. If the shadow of your head is less than 5 or 6 feet from your boots, then the sun must be higher than 42 degrees in the sky, and no rainbow can appear. Realistically, most rainbows worth photographing occur when the sun has an altitude of 25 degrees or less.
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FIGURE 5-17 Rainbows form in a circle, centered on the anti-solar point, with an angular radius of 42 degrees.

You can predict where a rainbow will appear with this simple trick. First, face your shadow. Stretch both arms in front of you with your fingers and thumbs spread as wide as possible and the tips of your thumbs touching, as shown in figure 5-18. Close one eye, sight past the tip of your left little finger, and align your fingertip with the shadow of your head. Now, while keeping the tip of your left little finger anchored on your head’s shadow, sight past the tip of your right little finger and scribe an imaginary arc in the air with the tip of your finger. For most people, that arc has an angular radius of roughly 42 degrees. If a rainbow appears, it will occupy part or all of that arc. In level country, if the arc you scribe in the air lies below the horizon, then no rainbow can appear because the sun must be higher than 42 degrees. If the arc appears above the horizon, you can predict not only where the rainbow will intersect the horizon, but also how high the top of the arc will be above the horizon. In the mountains, of course, or in an airplane, rain can fall below you, and a rainbow can appear when the sun is at a higher angle. In a similar way, you can sometimes see a rainbow in the mist kicked up by a big waterfall if you’re looking down on the falls from atop a nearby cliff.
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FIGURE 5-18 This simple trick lets you predict if a rainbow is possible, and, if possible, where it will appear.

When the sunlight is strong and the curtain of rain is dense, a second, larger rainbow with an angular radius of 51 degrees can appear outside the primary bow. This secondary bow is caused by rays that enter the raindrops and are reflected twice before exiting. Rainbows can also be accompanied by interference or supernumerary bows, which appear most often just inside the primary arc. These thin, pale bows, most often alternating between light green and violet, are a consequence of the wave nature of light. Sometimes two waves enter the drop at different places but exit traveling in exactly the same direction toward the viewer’s eye. If the crests of the waves coincide, the height of the wave—its intensity—is doubled. If a crest coincides with a trough, then the wave is annihilated, and less light reaches our eyes. Pairs of waves that enhance each other emerge from the drop at a different angle than pairs of waves that cancel each other. The result can be the appearance of one or several bows inside the primary bow. The spacing between interference bows is dependent on the size of the droplets. If the curtain of rain is composed of many different sizes of drops, the interference bows all tend to overlap each other, making it impossible to distinguish one from another.

Whenever I encounter rainbow weather—sun near the horizon, clearing skies near the sun, a curtain of rain in the opposite direction—I use my hand-and-arm trick to trace out where a rainbow would appear, then start envisioning the best possible image I could make if the rainbow did materialize. Where would I stand? What would be the foreground? Rainbows, like the sun and moon, appear to move with you. Let’s say the end of a rainbow terminates to the left of an old gold-miner’s cabin. You want the rainbow to appear as if it were emanating from the cabin, so you move to the right. That causes the end of the rainbow to also move to the right until it is centered on the cabin.

Calculating Rainbow Positions

Sometimes, of course, clouds prevent you from seeing the shadow of your head, so the hand-trick I described won’t work. Sometimes the best location for a rainbow photograph may be miles away, and you need to position yourself there well before the rainbow appears. In those cases, you can use a compass, a topographic map, a smartphone app with sun positions, such as the Photographer’s Ephemeris, Sun Surveyor, or others, and the chart on page 114 to predict the best places to chase rainbows.

Let’s start with a bit more background information. A rainbow is a big subject, at least in an angular sense. If the rainbow’s arc is a full half-circle, then the width of the rainbow is 84 degrees (twice the angular radius of 42 degrees). That means you need a very wide lens—at least 20mm on a full-frame camera—to include the full arc. Although it’s very exciting to see such a huge rainbow, all too often the result of photographing the entire arc is an image with a very thin half-circle of color and a whole lot of boring gray sky underneath that arc. The angular distance from the inner to the outer edge of the rainbow is only about 2 degrees—a small fraction of the frame if the angle of view of your lens is 84 degrees or more. Many of the best rainbow images are shot with a telephoto lens and include only a portion of the arc, usually either the right or left limb where it intersects the horizon. To chase rainbows successfully, you need to know how to calculate where that intersection will be.

Here’s a simplified example: Assume the sun is due west and about to set. Its bearing is 270 degrees. The anti-solar point is directly opposite, or due east. Its bearing is 90 degrees. In level country, the right side of the rainbow will intersect the horizon at 132 degrees, 42 degrees to the right of the anti-solar point (90 + 42 = 132). The left side of the rainbow will intersect the horizon at 48 degrees (90 – 42 = 48).

Armed with this information, you can now grab your map and start looking for interesting subjects. Once you’ve located a promising subject, you can hike or drive to a place where the bearing to the subject is either 132 degrees or 42 degrees. If a rainbow appears near sunset while you’re at that location, the left limb will land on your subject if it’s at a bearing of 42 degrees; the right limb will land on your subject if it’s at a bearing of 132 degrees. In most cases, you’ll want the rainbow arcing up and over the subject, curving into the frame, rather than curving out of it.
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FIGURE 5-19 Rainbow over aspen grove near the Telluride Mountain Village, San Juan Mountains, Colorado. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 165mm, polarizer, 1/100th, f/8, ISO 100.
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FIGURE 5-20 Rainbow over Brimhall Point and Junction Butte, Maze District, Canyonlands National Park, Utah. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 70mm, polarizer, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

As I mentioned earlier, at a latitude of 40 degrees the angle of sunrise (and sunset) varies by 60 degrees from winter solstice to summer solstice. Rainbow weather most often occurs in summer in late afternoon, when the sun is setting well to the north of west. To calculate where the limbs of a rainbow will intersect the horizon at sunset when the sun is not setting straight west, find the angle of sunset for that date and location in a phone app. Subtract 180 degrees from that angle to get the direction to the anti-solar point. Add 42 degrees to the result to get the bearing to the right limb; subtract 42 degrees to get the bearing to the left limb. For example, if the sun is setting at an angle of 300 degrees, the anti-solar point is at 120 degrees. The right limb will intersect the horizon at 162 degrees; the left limb will intersect the horizon at 78 degrees.

The situation is more complicated when the sun is well above the horizon but below the 42-degree angular limit above which no rainbow can be seen in level country. The chart on page 114 shows the angular distance from a point on the horizon directly opposite the sun to the intersection of a rainbow and the horizon for different sun elevations. To use the chart, first find the compass bearing to the sun in your app for the correct location and time of day. Subtract 180 degrees from that number to find the direction of the anti-solar point. The anti-solar point is actually below the horizon, but let’s assume for the moment that it’s right on the horizon. Find the altitude of the sun for the correct time of day and find the correct row in the table below for that altitude. Add the number in the second column to the bearing (direction) of the anti-solar point to determine the point where the right limb of the rainbow will intersect the horizon. Subtract the number in the second column from the bearing (direction) of the anti-solar point to determine the point where the left limb of the rainbow will intersect the horizon. This assumes a level horizon, meaning one that has the same elevation as your location. The third column shows the altitude of the highest point of the rainbow above a level horizon.
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FIGURE 5-21 Rainbow over lupine and Indian paintbrush, Shrine Ridge, near Vail Pass, White River National Forest, Colorado. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 100mm, polarizer, 1/5th, f/22, ISO 100.
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Here’s an example. Assume once again that the sun is due west, at a bearing of 270 degrees, but this time its altitude is 25 degrees. The anti-solar point is actually 25 degrees below the horizon, but we will assume it’s at the horizon. The bearing to this horizon anti-solar point is 90 degrees. Consulting the table above, you can see that the rainbow will intersect the horizon 35 degrees left and right of the horizon anti-solar point, or at 125 and 55 degrees, respectively.

Rainbows and Polarizers

Rainbows are rare and fleeting, and their appearance is often startling. In psychological terms, they have salience, which means they often appear brighter and more vivid than they actually are. Salience is meaningless to a camera, of course, which is why photographs of rainbows sometimes disappoint. To make photographs of rainbows that capture the impact of what you saw, consider using a polarizing filter on an 80mm or longer lens. To understand why that filter and that focal length, you first need to know a bit more about polarizers and polarized light in general.

Light can behave like both a particle and a wave. As a wave, light oscillates or vibrates in a certain plane, called the plane of polarization. Ordinary sunlight is a mixture of light with many different planes of polarization—horizontal, vertical, and everything in between. A polarizing filter can be thought of as a picket fence with gaps between the fence slats. Orient the polarizer vertically, and it allows vertically polarized light to pass through the gaps. Orient it horizontally, and it blocks vertically polarized light. Light from the sky when the sun is near the horizon and you are looking at a 90-degree angle to the sun is vertically polarized. For example, if the sun is near the horizon and due east, the light from the sky that is due south and due north will be polarized. Orient your polarizer horizontally, and that blue sky will darken, both as seen through the viewfinder and in your image.
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FIGURE 5-22 All light reflected from a water surface at the Brewster angle (53 degrees measured from a line perpendicular to the water’s surface) is horizontally polarized.

When light reflects from a water surface at a particular angle (called the Brewster angle), all horizontally polarized light is reflected. The remaining light is transmitted into the water. The situation is easiest to understand when considering reflections on the surface of a lake or pond. The Brewster angle for an air-water boundary is 53 degrees when measured from a line perpendicular to the water’s surface, as shown in figure 5-22. If you are looking down at a steep angle to the surface of a pond, much of the light you see is horizontally polarized because it is reflected at an angle close to the Brewster angle. This explains why fishermen wear polarizing sunglasses with vertically oriented lenses that block the horizontally polarized reflected light. They want to eliminate reflections on the surface of the water so they can spot the fish below. Photographers can use polarizers for similar purposes, such as when shooting tide pool creatures living below the surface.

On the other hand, if your line of sight forms a small angle with the surface of the water, then the reflection off the water doesn’t change the light’s polarization. A polarizer will not remove reflections if the light is merely grazing the surface. As I mentioned earlier, light from the sky, when you are looking at 90 degrees to the sun, is vertically polarized. If the vertically polarized light from the sky is reflected at a shallow angle to the water’s surface, it retains its original vertical polarization. A polarizer oriented horizontally will darken both the blue sky and the reflection of the blue sky in your image, as you can see in figure 5-23.

How does all this apply to rainbows? It turns out that the angle of reflection of light from the inside of a raindrop is close to the Brewster angle. That means that light from a rainbow is polarized. Light from the sky around the rainbow, however, has many different angles of polarization. Put a polarizer on your lens, orient it to permit the polarized rainbow light to come through, and you’ll block the component of background light that has the opposite angle of polarization. By darkening the background, the rainbow appears brighter.
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FIGURE 5-23 Quail Mountain, Hope Pass, and Mt. Hope reflected in a beaver pond near the South Mt. Elbert trailhead in late September, San Isabel National Forest, Colorado. When I used a polarizer to darken both the blue sky and the sky’s reflection in this image, the effect seemed too strong, so I rotated the polarizer slightly to a partially effective setting. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 70mm, 1/8th, f/11, ISO 100.

So far, so good, but there’s a catch. The angle of polarization of rainbow light is dependent on which segment of the rainbow you’re photographing. Rainbow light is tangentially polarized, which means that the angle of polarization is along a line that is tangent to the arc of the rainbow (figure 5-24). Because a rainbow is curved, the angle of polarization varies. Put a polarizer on a wide-angle lens and you’ll enhance one part of the rainbow while extinguishing another part. Rotate the polarizer and the situation will reverse, with the formerly brightened segment vanishing and the extinguished part reappearing. Put a polarizer on a short telephoto, however, perhaps an 80mm or so, and the situation is different. The telephoto has a much narrower angle of view than a wide-angle. The angle of polarization of the rainbow over that narrow angle of view is near constant. The polarizer, oriented properly, will enhance the entire segment of rainbow visible in your image. The result can be an image with the impact of the original experience.

The Rarest Light of All

During my 26-year career as a landscape photographer, I’ve been privileged to witness many beautiful scenes, but on only a few occasions each year have I been fortunate enough to photograph the rarest light of all. In my experience, truly extraordinary light can occur in three ways.

In the first, which I call gap light, the sun finds a narrow gap between dense clouds and the horizon precisely at the moment of sunrise or sunset. For just a minute—maybe only seconds—a beam of intense red or orange light blasts through the gap and ignites the subject with the most colorful natural light you’ll ever see. The effect is strongest when the horizon is at your elevation or lower; if it’s higher, the effect is weakened or absent.
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FIGURE 5-24 The light from a rainbow is tangentially polarized.
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FIGURE 5-25 Sunrise at Columbine Falls, Rocky Mountain National Park, Colorado. Compare this example of gap light to the light during a clear sunrise (figure 5-26). Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

To understand gap light, first consider what happens during a cloudless sunrise. When the sky is clear, the reddish light coming directly from the rising sun is diluted by the bright, white light from the sky around the sun. It’s like pouring white paint into red paint—the result is usually a pastel pink or pale orange that is pleasing but not extraordinary. If, however, the sun finds a gap between dense clouds and the horizon, the clouds block that bright, white light from the sky around the sun and the result can be truly spectacular light.

In the second situation, which I call cloudy-sky glow light, the sun, while still below the horizon, paints a broad bank of clouds with strongly colored warm light. These clouds, which can be inside the frame or out, now become the dominant light source. While glowing clouds are beautiful, of course, it is the light those clouds bounce down onto the landscape below that is truly remarkable. Like a giant studio photographer’s soft box in the sky, the colorful clouds illuminate the landscape with a warm, soft, yet still directional light. Such images seem to be suffused with an ethereal radiance. On a completely clear morning, by contrast, the blue sky is actually the dominant light source when the sun is just below the horizon. Photographs taken under this lighting usually have a somber, cool cast.

Cloudy-sky glow photos can occur almost anywhere. I’ve even seen a perceptible mauve glow in the depths of Colorado’s aptly named Black Canyon of the Gunnison. All that’s required is a sufficiently large bank of clouds lighting up brightly enough to overpower the light from the blue sky and any blue-gray clouds that remain in shadow. The glowing clouds then become the dominant light source. Figure 5-1, the photo which opens this chapter, is a great example. Figures 5-27 and 5-28 show the same scene, one illuminated by cloudy-sky glow light 10 minutes before sunrise, the other by direct sun half an hour later.
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FIGURE 5-26 Sunrise at Columbine Falls on a clear morning, Rocky Mountain National Park, Colorado. Compare this example of the light during a clear sunrise to the gap light in figure 5-25. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.
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FIGURE 5-27 Twilight glow over Capitol Peak from the Ditch Trail about 10 minutes before sunrise, Maroon Bells-Snowmass Wilderness, Colorado. The light source was a large bank of pink clouds out of the frame to the left. Canon EOS 5D Mark III, Canon Compact-Macro EF 50mm f/2.5, 2.5 seconds, f/11, ISO 100.
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FIGURE 5-28 Capitol Peak from the Ditch Trail about 20 minutes after sunrise, Maroon Bells-Snowmass Wilderness, Colorado. Canon EOS 5D Mark III, Canon Compact-Macro EF 50mm f/2.5, 1/15th, f/11, ISO 100.

In the third situation, which I call clear-sky glow light, the sun is again below the horizon, but the sky is clear. With the right atmospheric conditions, the sky along the horizon in the direction of the rising or setting sun can develop an intense orange glow that in the mid-latitudes usually peaks around 20 minutes before sunrise or after sunset. If the glow is strong enough, it can illuminate the landscape with a diffuse golden light that can even reach deep into canyons that would never receive direct moment-of-sunrise or sunset light.

Let’s look more closely at the sequence of events around sunrise. In the mid-latitudes, the glow typically peaks about 20 minutes before sunrise when the sun is about 4 degrees below the horizon. As the sun gets closer to the horizon, the orange glow fades to yellow, then to white. Photos taken a couple of minutes before sunrise have an unappetizing blue cast because the dominant source of light on the land is the blue sky straight overhead. Finally the sun pops over the horizon and bathes the scene in strong reddish or orange light so long as the elevation of the horizon is the same as or lower than your subject. The sequence repeats in reverse at sunset.

Shooting at the moment of sunrise or sunset is often an effective way to shoot mountains, particularly those that rise abruptly above the plains. Direct sunrise or sunset light is usually more vivid than the relatively weak light produced by the twilight glow, and it’s usually possible to fill the frame with warm-toned peaks. Direct sunrise or sunset light doesn’t work as well for canyons, however. Typically only the rim of the canyon gets moment-of-sunrise light, leaving the rest of canyon in deep shadow, lit only by the blue sky. The lighting is usually harsh, and only a small part of the frame gets colorful light. During a cloudy-sky or clear-sky glow-light morning or evening, however, the entire canyon can be filled with a marvelous glow. When it happens, such images are often my favorite of the entire sunrise or sunset sequence.

Figure 5-29 shows a superb example of clear-sky glow light; figure 5-30 shows how the light in the depths of the canyon has become blue a few minutes before sunrise; figure 5-31 shows golden light on the rim of the canyon, with the rest of the canyon in deep blue shadow.

The conditions that produce a superb clear-sky glow shot are rare. Most importantly, the air at the tangent point—the point where the sun’s rays just graze the earth—must be clear. Consider a sunset scenario. If you are in the middle of a flat plain, such as the wheat fields of Kansas, and the sun is just about to set, then you are standing at the tangent point. As the sun dips below the horizon, the tangent point moves west rapidly. The best twilight glows occur when the air at the tangent point some 15 to 25 minutes after sunset is very clear. By that time, the tangent point will be hundreds of miles to the west.

The second condition that must be met is that there is a dense layer of aerosols—tiny liquid particles suspended in the air—high in the atmosphere that can bounce that warm light back down to Earth, where it can illuminate even the depths of a canyon. These aerosols are volcanic in origin. When a big volcano erupts, it pushes sulfur dioxide gas all the way up to the stratosphere. Through a series of chemical reactions, that sulfur dioxide gas is eventually converted into tiny droplets of sulfuric acid and water. Over time, some of these aerosols combine with each other and become heavy enough to fall out of the stratosphere. Some 60 volcanoes erupt every year, however, so the aerosol layer is continually renewed with a fresh supply of sulfur dioxide.
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FIGURE 5-29 Dawn glow at Dead Horse Point, taken about 20 minutes before sunrise when the sun was 4.5 degrees below the horizon, Dead Horse Point State Park, Utah. Of the three versions of this image presented here (figures 5-29, 5-30, and 5-31), this is my favorite. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 20mm, 6 seconds, f/11, ISO 100.
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FIGURE 5-30 Two minutes before the almanac time of sunrise at Dead Horse Point, Dead Horse Point State Park, Utah. The land in this image is lit primarily by the blue sky, so it has a distinct bluish cast. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 20mm, 1 second, f/16, ISO 100.
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FIGURE 5-31 Sunrise at Dead Horse Point, taken 7 minutes after the almanac time of sunrise when direct sun first hit the canyon rim, Dead Horse Point State Park, Utah. The golden light on the canyon rim is lovely, but it only fills a tiny fraction of the frame. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 20mm, three-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

The aerosol layer is always present, although its density varies. Aerosols are much bigger than the wavelength of light, so they scatter all wavelengths equally. When the sun is the right number of degrees below the horizon (figure 5-32), much of the light reaching the aerosol layer has been reddened by Rayleigh scattering. Aerosols then bounce that reddened light back down to the observer, forming a golden glow along the horizon.
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FIGURE 5-32 If the air is clear at the tangent point, a strong golden glow can develop along the horizon about 20 minutes before sunrise or after sunset.
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FIGURE 5-33 Dawn glow on cascade above Lake Isabelle, Indian Peaks Wilderness, Colorado. Recent volcanic eruptions halfway around the world had caused the aerosol layer to become denser, giving the sky above the golden glow a purple tint. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 35mm, seven-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

Powerful recent eruptions enhance the likelihood of witnessing clear-sky glow light 15 to 25 minutes before sunrise or after sunset. They also increase the chances that the sky above the orange glow will turn faintly purple (figure 5-33). We see purple when blue and red light enter our eyes simultaneously. The red component comes, as before, from sunlight reddened by Rayleigh scattering as it passes through the troposphere, skims the tangent point, then scatters off the aerosol layer and back down toward the sky above the golden glow. The blue component has several sources. The sunlight striking the upper part of the atmosphere directly, without first passing through the lower troposphere, has taken a shorter path through less dense air, so less blue light has scattered out of the beam. Some of the red light in this beam is absorbed by ozone in the stratosphere. The now-bluish light scatters off the aerosol layer and comes down to our eyes. Additional blue light comes from the region of the troposphere that is in the shadow of the Earth. The bluish light then mingles with the reddish light that is scattered by the aerosol layer. We see the combination of those two colors as a faint purple glow in the sky 15-25 degrees above the horizon (figure 5-34).
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FIGURE 5-34 If the air is clear at the tangent point and recent volcanic eruptions have caused the aerosol layer to become denser, a purple glow can develop 15 to 25 degrees above the horizon roughly 20 minutes before sunrise or after sunset.
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FIGURE 5-35 Recent volcanic eruptions can dull the color of the light at sunrise and sunset.

Ironically, recent eruptions can also diminish the saturation of moment-of-sunrise and sunset light. When the aerosol layer is dense right after a big eruption, the sky at the zenith is noticeably brighter at the moment of sunrise and sunset than it is when there have been no big recent eruptions and the aerosol layer is less dense. A dense aerosol layer not only bounces more light down onto landforms; that light is close to white because the path length of sunlight through the atmosphere to reach the aerosol layer in the stratosphere at sunrise and sunset is relatively short, so little blue light scatters out of the beam. This whitish light from the stratosphere dilutes the red light from beams passing through the troposphere and reaching the observer, who is standing at the tangent point. The result is that while glow light can be strengthened by eruptions, moment-of-sunrise and sunset light is often less vivid (figure 5-35).

Predicting when a clear-sky glow shot will occur requires knowing both the extent of cloud cover and haze hundreds of miles away, below your horizon, and the characteristics of the aerosol layer in the stratosphere—a difficult if not impossible task for a landscape photographer. Fortunately, there’s an easy solution: arrive long enough before sunrise that you can set up and be ready to shoot 30 minutes before sunrise, and stay comparably late after sunset. You won’t always be rewarded, but the images you’ll produce when fortune smiles will make all the waiting worthwhile.
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FIGURE 5-36 Twilight glow over Coxcomb Peak (left) and Wetterhorn Peak (center) from the Wetterhorn Basin Overlook about 30 minutes after sunset, Uncompahgre Wilderness, Colorado. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 20mm. One row, four camera positions, three-frame bracket set, two-stop bracket interval at ISO 640, images merged using Lightroom Classic’s Photo Merge>HDR utility.

All of us tend to be blind to phenomena that we don’t understand or don’t even know exist. The more deeply I understand the science of light in the sky, the more clearly I see the sky’s awesome beauty. That sense of amazement and wonder was expressed well by John Muir, who wrote, “I used to envy the father of our race, dwelling as he did in the new-made plants and flowers of Eden. But I do so no longer. For I have discovered that I too live in creation’s dawn. The morning stars still sing together and the earth, not yet half-made, grows more beautiful every day.”

It is this sense of wonder that makes landscape photography so captivating. Wonder is crucial to the success of my work—and, I might add, one of the keys to my happiness. Naturalist Sigurd Olson said it well when he wrote, “When you lose the power of wonderment, you become old, no matter how old you are. If you have the power of wonderment, you are forever young. The whole world is pristine and new and exciting. That, I think, is the secret to any artistic endeavor—as long as you can be excited, as long as you can wonder about the magnificence of the world and the whole universe, you’ll stay forever young.”
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FIGURE 5-37 The golden glow along the western horizon about 37 minutes after sunset provided the light illuminating Coxcomb and Wetterhorn Peaks in figure 5-36.
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FIGURE 6-1 Sky pilot near Timberline Pass and Longs Peak at sunrise, Rocky Mountain National Park, Colorado. I have photographed at Timberline Pass on several occasions, but only once have I found these beautiful tundra flowers in full bloom. Canon EOS 5D Mark III, Canon TS-E 24mm f/3.5L II tilt-shift lens, three-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.






6

The Art and Science of Composing Compelling Images

Great landscape photography begins with a strong emotional reaction to the scene. Raw emotion by itself, however, is not sufficient to create a compelling photograph. With that emotion as the foundation, you now face the challenge of composing a photograph that will generate the same feelings in your viewer.

Don’t let the word composition intimidate you. And don’t be put off by the legions of dry, theoretical books that have been written on the subject. As Edward Weston once said, “To consult the rules of composition before making a picture is a little like consulting the laws of gravitation before going for a walk.” The principles of composition are useful, and it can be helpful to read a book or two on the subject, but learning to use those principles is like learning to walk. Although learning to walk is hard, and we all fell down a lot at the beginning, the activity comes naturally now that we have mastered it. In a similar way, experienced photographers simply feel that a composition is right—which means that for them composition is a highly developed but largely unconscious process. Skilled photographers don’t run through a checklist of compositional principles before snapping the shutter.

The first step in creating a good composition is analytical. Decide what elements in the scene must be included to convey the emotion you’re feeling. Include those, and only those. Exclude everything else. Perfection is achieved not when nothing more can be added, but when nothing more can be taken away. In other words, get close and keep it simple. Try to provide a center of interest, a focus of attention that the viewer’s eye can linger on. You need to be clear in your own mind about why you are making the photograph. Then be sure that every element in the frame helps make that reason obvious to the viewer.

As I mentioned in chapter 2, we have the impression that our eyes take in an entire scene in a single glance, but that’s not actually the way we examine our surroundings. The angle of view within which we see with the greatest sharpness and most accurate perception of color is actually quite narrow. We direct this narrow spotlight of sharp vision, called foveal vision, from object to object, fixating briefly on each one before moving on to the next. We are largely unaware of objects in between those that we have chosen to fixate on, which is one reason we so often fail to notice the beer can hiding under the clump of flowers—until it shows up in our photograph.
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FIGURE 6-2 Peak 12,362 at sunset, Gore Range, Eagles Nest Wilderness, White River National Forest, Colorado. In my view, nothing more needs to be added to this composition, and nothing more can be stripped away. Fuji GA645 Zi medium-format rangefinder, Fuji film. Focal length and exposure unrecorded.

This quirk of our visual system has relevance when it comes to composing a photograph. Most beginners repeatedly make the mistake of including far too much irrelevant clutter around the main subject. I remember my excitement many years ago in Denali National Park when I came across a grizzly bear several hundred yards away that was busy digging up ground squirrels for lunch. I blazed away happily with a 300mm lens, confident I had some great shots. When I got the slides back from the lab, however, I saw that what I really had was a tiny grizzly dot in the middle of an otherwise empty frame. My attention was focused so strongly on the bear that I had failed to notice what was really within my frame—mostly nothing. Your visual system has a tremendous capacity for selective attention. Cameras have none. Be sure your main subject fills the frame.
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FIGURE 6-3 Claret cup cactus near Longbow Arch, on Poison Spider Mesa, near Moab, Utah. Yes, this subject is centered; where else could it go? Moving it in any direction would make it feel crowded against the edge of the frame. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 26mm, 1/60th, f/16, ISO 100.

You’ve probably heard the rule, “Don’t center the main subject.” While this is sometimes good advice, it requires qualification. When I judge photo contests at camera clubs, I often see photographs of a single flower set against an out-of-focus green background. In many cases the photographer has arbitrarily shoved the subject off-center to avoid breaking this compositional “rule,” but there’s no reason apparent to the viewer why the subject has been moved off-center. A better solution with that type of subject is usually to compose so tightly that the flower fills the frame. It’s centered, but it must be centered. There’s no other place for it go. Moving it off-center would simply make it feel crowded against the edge of the frame.

Another common beginner’s mistake, related to the mistake of including acres of trivia, is to allow some distracting element, like a branch or twig, to jut unnoticed into the frame—unnoticed, that is, until you examine the image closely on your monitor. I once shot half a roll of photos of a spectacular group of towers in Rocky Mountain National Park at sunrise in winter. After picking up the processed film, I was startled to see that in frame after frame, one-third of the photo was black. I certainly hadn’t seen anything black as I was looking through the viewfinder—or rather, I hadn’t noticed anything black. I finally concluded that my black camera strap must have blown into the field of view of my ultra-wide fisheye lens as I was lying on my stomach in the snow in a vicious windstorm. I was concentrating so hard on the towers and the rising sun I had simply failed to notice what I was really taking a picture of. You must consciously train yourself to do “border patrol,” i.e., to run your eye around every edge of every frame, every time, to make sure nothing unwanted is intruding on your composition.

The same principle applies, more subtly, in the interior of the frame, in the spaces between the various elements of your photograph. Many years ago I was working in Colorado’s Flattops Wilderness when I came across a spectacular field of columbine. Overall, the field must have been 100-feet wide and 30-feet high as it stretched up a gentle hillside. Closer examination, however, showed that the columbine were by no means uniformly distributed across the field. Instead, they grew in small clumps, with 2- and 3-foot wide patches of green vegetation in between each clump. Composing an effective overall shot of the field proved to be devilishly difficult. No one clump was so large and rich that it could stand on its own as the center of attention, so I tried to find a composition that would include several good clumps in a pleasing arrangement. Each attempt, however, resulted in a dead spot somewhere in the composition—an area that lacked interest, where the eye refused to linger. As I was looking at the scene directly, rather than through the camera, my eyes readily skipped over all the uninteresting green foliage as they darted from one beautiful group of columbines to the next. The eye seems less willing to do that when looking at a photograph; areas that lack interest seem to jump out and shout, “boring!”
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FIGURE 6-4 Larkspur along East Dallas Creek between the lower and middle Blue Lakes, Mt. Sneffels Wilderness, San Juan Mountains, Colorado. Wildflowers and waterfalls generally look best in soft light, so I waited until clouds covered the sun before making this image. Canon EOS 5D Mark IV, Canon EOS 5D Mark III at 28mm, 1/10th, f/22, ISO 100.

Remember that the product of your efforts will be a flat, two-dimensional representation of the scene in front of you. You know instinctively as you look at the scene that the dead, ugly twig a few inches behind the gorgeous flower isn’t growing directly out of the flower, but it will look that way in the photograph if you compose the shot so that the twig is directly behind the flower. A more familiar example is the telephone pole that appears to be growing out of your daughter’s head in the photograph. While composing the shot, you saw clearly that the telephone pole was 20 feet behind your daughter. All photographs tend to flatten out space because they give you fewer depth clues than you had when you were standing there in person. Be sure to do a “background check” of the composition before you snap the shutter and make sure that the relationship between foreground and background elements is precisely the way you want it.
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FIGURE 6-5 Angel Arch, Salt Creek, Needles District, Canyonlands National Park, Utah. Before making this photograph, I walked forward and backward and left and right until the stone tower was positioned perfectly in relationship to the arch. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.

All this emphasis on framing tightly should not blind you to the fact that sometimes context is important. A very tall mountain will often look taller if you include some portion of the lesser peaks nearby, so the viewer has some basis for comparison and can see how tall the giant peak really is. Is that flower field really a strong-enough subject to stand on its own? Or is the charm of the scene actually caused by the juxtaposition of delicate flowers with the power of the waves beating against the cliffs below? Perhaps both waves and flowers need to be included to make your statement clear.

The principle of including some standard for comparison can also help you compose shots of extraordinary optical phenomena—spectacular sunsets and rainbows, for example. If you entirely fill the frame with a glowing orange rock lit by an especially intense display of alpenglow, the viewer might well conclude that you’d simply stuck an orange filter over the lens or altered the color in Photoshop. Include the rich blue sky and bluish shadowed rock surrounding the orange glow, and the viewer can better appreciate just how unusual the alpenglow truly is.

The Essentials of Graphic Design

Now you’ve decided what elements to include and what to exclude. How do you arrange those elements within the frame? How will you handle the “graphic” part of your photograph?

The answer begins with your original reason for making the photograph. What elements in the scene are most important in conveying your message? Make them large, bold, probably somewhere not too far from the center of the frame. Which elements, if any, are crucial to provide context, yet can play a supporting role? Render them smaller and closer to the edge of the frame, yet not crowded up against an edge or, even worse, jammed tight into a corner.
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FIGURE 6-6 I used a 35mm lens to make this image of the Flatirons from Chautauqua at sunrise, Boulder Mountain Parks, near Boulder, Colorado. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 35mm, 1/15th, f/16, ISO 100.
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FIGURE 6-7 This is the same image shown in figure 6-6, cropped to the angle of view of a 70mm lens.
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FIGURE 6-8 Without moving the tripod, I shot the same scene shown in figures 6-6 and 6-7 with a 70mm lens. The perspective—the relationship between the size of the foreground tree and the size of the background trees—is the same as in the 35mm shot cropped to the same angle of view. Changing the focal length changes the angle of view, but it doesn’t change perspective. Only moving the camera forward or backward can do that.

Emphasizing some elements and subordinating others is a matter of choosing the right camera position. Camera position determines perspective: the size relationship between near and far objects. Are nearby flowers, as measured on the print, three times as large as the distant peaks? Or are the flowers small colored dots at the foot of a gigantic mountain? These relationships—the perspective—are determined by where you put the camera, not the focal length of your lens. If you shoot a scene with a telephoto lens, then shoot the same scene from the same camera position with a wide-angle and crop the wide-angle shot down to include only those elements within the telephoto shot, you’ll have the same picture, with the same size relationship between near and far elements (figures 6-6 to 6-8).
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FIGURE 6-9 Columbine, the middle Blue Lake, and Peak 13,242, Mt. Sneffels Wilderness, San Juan Mountains, Colorado. I placed the camera close to the columbines and made this image with a 16mm lens. Canon EOS 5D Mark IV, Canon EOS 5D Mark III at 16mm, two-frame bracket set, two-stop bracket interval at ISO 400, images merged using Lightroom Classic’s Photo Merge>HDR utility.
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FIGURE 6-10 This is the same group of columbines shown in figure 6-9. I moved the tripod backward several feet, then zoomed in to 35mm to keep the columbines roughly the same size in the frame but render the mountains much larger in comparison to the columbines. By changing the camera position, I changed the perspective. Canon EOS 5D Mark IV, Canon EOS 5D Mark III at 35mm, two-frame bracket set, 2.3-stop bracket interval at ISO 400, images merged using Lightroom Classic’s Photo Merge>HDR utility.

To emphasize the foreground elements in the scene, move the camera closer to them. That may mean you need to switch to a wider-angle lens so you can continue to include the background. To reduce the importance of the foreground elements, move the camera away from them. That may require you to switch to a longer focal-length lens to avoid including extraneous elements in your shot. See figures 6-9 and 6-10.


SIDEBAR: FOCUS-STACKING

In the film era, your ability to control perspective by your choice of camera position was sometimes limited by your inability to get full depth of field with the lens required. For example, achieving the ideal perspective for a grand landscape of flowers and mountains might require placing the camera 2 feet from your foreground flowers and using a 35mm lens. A wider lens would include extraneous clutter; a longer lens would cut off the tops of the mountains. Unfortunately, the maximum depth of field of a 35mm lens on a full-frame camera, even at f/22, only extends from about 4½ feet to infinity—not enough, in this example, to keep everything sharp with your ideal composition. Fortunately, digital cameras and appropriate software provide a solution: focus-stacking.

The technique is simple, but it does require either the full version of Photoshop or specialized focus-stacking software. Set up your shot with the camera on a tripod, focus on the closest part of your subject, and make the first frame. Focus on something slightly farther away from the camera and shoot a second frame. Continue shooting additional frames until you’ve made one that is focused on the most distant part of your subject. Be sure that the in-focus region of each image overlaps the in-focus region of the preceding and succeeding images.
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FIGURE 6-11 Weathered Utah juniper near the Chimney Rock overlook, Ghost Ranch, New Mexico. Not even the best focus-stacking software can handle situations like this one, where a close-in foreground is set against a distant background. Extensive retouching of this image in Photoshop was required to eliminate out-of-focus halos around portions of the tree. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 29mm, 1/60, f/16, ISO 100, focus-stacked.

The next step is getting all the images into Photoshop as layers in a single document. If you have both Lightroom and Photoshop, the job is easy. Select all the images in Lightroom and choose Photo>Edit In>Open as Layers in Photoshop. Once the images have loaded, select the top layer, then shift-click on the bottom layer to select all the layers. Choose Edit>Auto-Align Layers. I usually choose Auto as the type of projection in the Auto-Align Layers dialog box (figure 6-12), but I have found that sometimes Cylindrical or Perspective produce less distortion of the original rectangular shape. Under Lens Correction, check Vignette Removal and Geometric Distortion unless you already made those corrections in Lightroom (which I normally have). Click OK. Next, choose Edit>Auto-Blend Layers. In the Auto-Blend Layers dialog box (figure 6-13), under Blend Method, choose Stack Images, and be sure Seamless Tones and Colors is checked. Click OK.
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FIGURE 6-12 The Auto-Align Layers dialog box in Photoshop CC.

If you don’t have Lightroom, start from Bridge, which ships with Photoshop. Choose all the images in your focus-stack, then choose Tools>Photoshop>Load Files into Photoshop Layers, and proceed as described before.
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FIGURE 6-13 The Auto-Blend Layers dialog box in Photoshop CC.

Focus-stacking works best with wide angles and when doing macro work. Obviously, no part of the subject can move in between frames. Trying to focus-stack flowers on a windy day is a sure route to hair loss. Take it from a guy who doesn’t have much left to lose. Be sure to compose generously by including a bit more of the subject than you want to appear in the final image. Even if your technique is perfect, it’s common to find minor blending and merging errors along the edges of the frame, which must be cropped away.

Check the interior of the image carefully as well. In some situations, you’ll find narrow, out-of-focus “halos” around foreground objects, particularly when shooting with a telephoto lens (figure 6-14). These halos are not caused by bad technique or bad software. To understand them, consider this example. In the foreground, 2 feet away, is a picturesque weathered branch. The background is a sandstone butte a mile away. For your first image, you focus on the branch, which causes the sandstone butte to be out of focus. For your second image, you focus on the background, which causes the branch to be out of focus. Here’s the problem: the image of the branch in the second image is not only soft, it’s larger than the image of the sharp branch in the first image. That fuzzy edge blocks the camera’s view of a thin strip of the background. In neither image is that narrow region surrounding the branch sharp. When the software puts the two images together, you see an out-of-focus wooden halo around the sharp image of the branch, all set against a sharp background.
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FIGURE 6-14 Close-up of the image in figure 6-11 before cloning out the out-of-focus halos along the edge of the branch.

These halos can be corrected in Photoshop by selecting the foreground object, inverting the selection, and cloning portions of the sharp background image over the blurry wooden halo. The task can be laborious, and the details are beyond the scope of this book.
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FIGURE 6-15 South Gateway, Garden of the Gods, near Colorado Springs, Colorado. I composed this image so that the “arch” of the tree limbs framed the sandstone tower in the background and so the sharp branch on the right-hand tree that juts out toward the top of the tower didn’t overlap the distant skyline. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.

An old saw says that the $10 photographer sees a scene he likes and takes a picture. The $100 photographer sees the scene, steps 3 feet to the left, and takes the picture. The $1,000 photographer sees the scene, steps 3 feet to the left, steps 1 foot back to the right, and takes the picture. Selecting the right camera position is that critical. In fact, sometimes moving the camera just an inch or two can significantly improve the composition of a grand landscape if some elements within the frame are close to the lens. Precise compositions—those in which a small movement of the camera produces a significant change in the composition—are often pleasing because the photograph seems like a carefully considered record of a particular place rather than a generic image that could have been made anywhere within a 100-yard radius.
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FIGURE 6-16 Columbines, the middle Blue Lake, and Peak 13,242, Mt. Sneffels Wilderness, San Juan Mountains, Colorado. I shot this image from just below eye level. Clearly, the camera is too high above the ground. Even the closest columbines are too small in the frame, and large areas of green foliage are visible in between the clumps of flowers. The field of columbines looks broad but sparse. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 23mm, two-frame bracket set, two-stop bracket interval at ISO 400, images merged using Lightroom Classic’s Photo Merge>HDR utility.
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FIGURE 6-17 I shot this image close to ground level. Now the camera is too low. The field of columbines looks dense but occupies too little of the frame. In addition, the large boulder on the right blocks the view of many of the columbines.
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FIGURE 6-18 In my view, I shot this image from the optimum height. The field of flowers looks dense but expansive, and the boulder no longer blocks the view of the right side of the flower field.

Many of my students arrive at our shooting location and plant themselves in one place. They extend the legs of their tripod so they can position the camera conveniently at eye height and shoot every frame from that position. Sure, they zoom in and out and point the camera in different directions, looking for the best composition, but they don’t compose with their feet. Before putting the camera on the tripod, look through it handheld and consider all the possibilities. Maybe the best shot is from knee level or waist level, or from 3 feet to the left or 10 feet to the right, or from 2 feet forward or 4 feet back.

Composing with your feet (or knees and elbows) is particularly important when shooting a field of wildflowers. Here the goal is to optimize the flower field’s optical density. For every flower field, there is an optimum height of the camera above the ground. If you place your camera at ground level, more distant flowers line up behind the foreground ones, and the flower field looks very dense (that’s good) but also very shallow, occupying only a small portion of the frame if you also include the distant peaks (not so good). On the other hand, if you place the camera at eye level, the flower field looks broad (that’s good) but also sparse because the flowers themselves will look small and you can see all the gaps in between the blossoms. The ideal placement of the camera is usually somewhere in between those two extremes. When you’ve found the right place, the field will appear lush, with a good density of flowers, yet expansive, so it fills a reasonable portion of the frame.

Photographers are often advised to “work the scene,” meaning they should shoot a variety of compositions of the same subject. This is good advice, but it needs clarification. Landscape photographers should work the scene by looking at all the possibilities before the light hits. It’s usually best to identify one ideal composition, refine it, then wait for the light to peak rather than trying to shoot three different compositions during the fleeting moments of great light. Perfecting a composition takes time, particularly if you’re setting up the tripod on uneven ground. I usually try to resist the temptation to change compositions at the last minute if the clouds behind me light up instead of the ones in my frame. All too often I find that the good light behind me is gone before I can dial in a satisfying new composition. To add insult to injury, the clouds in my original composition usually light up as I’m struggling to set up the new shot, then fade as I frantically try to redo the original composition that I should have stuck with the whole time.
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FIGURE 6-19 Cascade along the Gunnison River below SOB Gully, Black Canyon of the Gunnison National Park, Colorado. The large boulders in the bottom-left and top-right corners help to balance this image. Fuji GA645 Zi medium-format rangefinder, Fuji film. Focal length and exposure unrecorded.

Balance and Depth

Books on composition are full of abstract discussions of the connotations of various geometric forms. For example, much has been written about the properties of lines. Vertical lines are said to be in balance; diagonal lines are falling or are about to fall. Jagged lines are tense, nervous, full of energy; horizontal lines are at rest. Curved lines are graceful and soothing. In my opinion, these concepts, while worthwhile to keep in mind, are often more useful to the graphic designer working with simple lines and shapes than they are to a nature photographer working with natural forms. The key elements of graphic design for the landscape photographer are balance and a sense of depth.

Let’s start with balance. During the Renaissance and earlier, European artists gave their paintings balance by using symmetrical compositions. If the painter put three supporting figures to the right of the main figure, then he would put three figures to the left as well. Similarly, architecture was also often painted symmetrically, so that the left half of the painting would be a mirror image of the right. While effective in achieving balance, these paintings were also stiff and static.

Since the Renaissance (and much earlier in the traditions of oriental art), most painters have favored asymmetrical compositions, in which balance, while still desirable, is not a given. Instead, balance must be carefully constructed, with each element placed to fit harmoniously with the others. It’s helpful here to remember the principle of the lever and fulcrum. A large, heavy object near the center of the frame can balance a smaller, lighter object at a greater distance from the center and on the opposite side of the frame, just like the big kid sits closer to the center of the teeter-totter than the small kid on the opposite side.

As you arrange the elements of your picture within the frame, you also need to be aware of their relationship to the frame itself. If an important element with a distinct edge is placed too close to the frame, it will feel crowded. If placed too far from the frame, the viewer will see the extra space as wasted or useless. Look at figure 6-20, an image of the Organ reflected in a pothole in Arches National Park. The large, heavy mass of the Organ, near the center of the frame, balances with the smaller mass of the Three Gossips to the left.

Sometimes, of course, it’s neither possible nor desirable to include all of the subject. Let’s say you’re shooting an expansive field of flowers. Excluding the borders of the flower field, so that the flowers entirely fill the frame (or a large portion of it) makes the viewer think the flower field continues forever. On the other hand, cutting a small clump of flowers in two with the edge of the frame looks like a mistake. In that situation, you’ll generally want to either include the entire clump cleanly, like you planned it that way, or exclude it completely.

Some photographers use the Rule of Thirds as a guide when composing images. Imagine dividing the picture space into nine equal-sized areas by drawing two equally spaced vertical and two equally spaced horizontal lines across the frame. The intersections of those lines are supposed to be good places for the main subject.

Can the Rule of Thirds actually help landscape photographers compose better-balanced photos? Frankly, I’m skeptical. There’s little scientific evidence supporting the idea that placing the main subject at any of those four “power points” leads to consistently better compositions. Too often, constructing a photo so it adheres to this rule leads to compositions that feel forced rather than organic.

Although the Rule of Thirds is too rigid and arbitrary for my taste, the underlying principle is sound: completely symmetrical landscape compositions are rarely as interesting as asymmetric ones. This principle is particularly helpful when deciding where to place the horizon, especially when the horizon is straight. I rarely place the horizon dead-center, halfway between the top and bottom edges of the frame. Usually I choose to favor either the sky or land. In the absence of other considerations, a one-third/two-thirds split often works well. Reflections are one exception to the no-symmetry rule. Placing the shoreline halfway between the top and bottom of the frame can sometimes emphasize the symmetry of the reflection in a pleasing way.
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FIGURE 6-20 The Organ reflected in a pothole at sunrise, Arches National Park, Utah. The Three Gossips and Sheep Rock are in the background. The large mass of the Organ, just slightly right of center, is balanced by the smaller mass of Sheep Rock, well to the left of center. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 23mm, ¼, f/16, ISO 100.
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FIGURE 6-21 Snowmass Mountain and Hagerman Peak reflected in Snowfield Lake, Maroon Bells-Snowmass Wilderness, Colorado. Reflections are sometimes an exception to the no-symmetry rule. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 21mm, 1/60th, f/16, ISO 100.

Let’s move on to the second critical aspect of graphic design for the landscape photographer: depth. The sense of realism in a nature photograph is strongly enhanced if the image has a sense of depth. Obviously, realism need not be your goal in every shot. Nature abstracts can be just as pleasing to the eye and satisfying to make (though probably not as saleable) as grand landscapes. If your goal, however, is to make images that give the viewer the sensation that they can walk right into the frame, then you need to consider ways to enhance the illusion of depth.

The sense of depth in a photograph is enhanced by several mechanisms: converging lines, size relationships, overlapping elements, and aerial perspective. Let’s take these elements one at a time and explore each more fully.
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FIGURE 6-22 Wind-rippled sand near the summit of High Dune, Great Sand Dunes National Park, Colorado. The converging parallel lines of the ripples in the sand strongly enhance the sense of depth in this image. The sense of depth is also enhanced by a texture gradient, in which ripples that the viewer assumes are all the same size become smaller and closer together as they recede into the distance. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 35mm, 1/40, f/16, ISO 100, focus-stacked.

The sense of depth created by converging lines is shown clearly by the way railroad tracks seem to come closer together as they recede into the distance. The lines formed by the banks of a stream or a narrow arm of a lake can have the same effect. In the absence of water, you need to attune your eyes to more subtle, implied lines in your composition. The implied lines formed by the bases and tops of trees along the side of a meadow can form converging lines that lead your eye into the frame as you look down the length of the meadow toward distant peaks. The eye subconsciously tends to identify a series of dots as a line, a principle the Gestalt psychologists of the early 20th century called closure. A series of stones can work as an implied line. Converging lines most strongly create a sense of depth if they come in pairs, like railroad tracks, but a single line leading diagonally across the frame can serve the same function if other clues in the picture also work to enhance the sense of depth.

Closer objects look bigger to us; distant objects look smaller. You can use this principle to create a sense of depth, particularly when you have a group of objects that the viewer assumes are all the same size, such as flowers of a particular species. Using a wide-angle lens, move in close to the nearest flowers. That will render them large in the frame, which will make the other flowers diminish in size as they recede into the distance, thus enhancing the illusion of depth.
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FIGURE 6-23 Pyramid and Castle Peaks from the summit of 14,156-foot South Maroon Peak at sunrise, Maroon Bells-Snowmass Wilderness, Colorado. Aerial perspective enhances the feeling of depth in this image. The closest ridges are dark and almost neutral in tone; more distant ridges become progressively lighter and bluer in tone. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 127mm, five-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

If same-sized objects are regularly spaced, such as the furrows in a plowed field, the technique of moving close to the nearest one has another effect. More distant objects not only look smaller, but also look closer together. Some artists call this a texture gradient. It also enhances the feeling of depth.

The overlapping of objects is another important depth clue. We naturally assume that if the outline of an object blocks our view of another object, the second object is behind the first. The artful overlapping of some of the main elements in the photograph can help enhance the photo’s feeling of depth. On the other hand, if you place two objects that are at different distances so their edges exactly meet, but do not overlap, you lose the perception of depth. Unless you’re interested in creating optical illusions (a cow that appears to be standing on a man’s hand, for example), you should usually avoid such compositions.

I touched upon the final depth clue—aerial perspective—in the chapter on light. The blue light scattered from the atmosphere between you and a distant object makes the object appear bluish. The same object, if seen from a closer distance, would lack that blue cast. As a result of this phenomenon, warm colors in general seem to come forward; cooler tones tend to recede. Haze also softens the details and edges of distant objects. The ability of slight haze to enhance the feeling of depth is one reason you should think carefully before using a polarizer, which cuts through haze when you are looking at a 90-degree angle to the sun. If you render everything in your photograph, from near to far, in razor-sharp detail, you can reduce the feeling of depth, which may be undesirable.

Color

A lot has been written about the meaning of colors. Black is sometimes associated with death and mourning. Green is the color of spring; yet we also say “he’s green with envy.” Red is often used to imply violence and war, but red is also associated with passion and love. Which is it? The truth is that the meaning you associate with a color is strongly determined by context and by the culture in which you grew up. In some countries, for example, white, not black, is considered the color of mourning. There’s no need to memorize a list of color attributes and cling to it as a rigid standard.
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FIGURE 6-24 Parry primrose below Mt. Neva, Indian Peaks Wilderness, Colorado. The complementary colors of green and magenta make this image pop. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

Color does have certain universal attributes that photographers should know. Let’s start with the idea of primary and complementary colors. The topic is confusing because the colors considered primary and complementary differ depending on whether you’re talking about mixing light or mixing paint. As photographers, we’re concerned with light, so I’ll limit my explanation to that type of color mixing.

First, some background. Our eyes have two types of light-sensitive cells: rods and cones. Rods are responsible for vision in low light. They’re much more sensitive than cones but can’t detect differences in color. Cones function in brighter light and are responsible for color vision. They come in three types, each sensitive to a different region of the visible spectrum. For ease of discussion, let’s call them red-sensitive, green-sensitive, and blue-sensitive cones.
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FIGURE 6-25 Wilson Peak reflected in an unnamed pond on Wilson Mesa, Lizard Head Wilderness, Colorado. The complementary colors of blue and yellow give this image punch. The converging lines of the treetops and reflection of treetops enhance the feeling of depth. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.

Do those colors sound familiar? They are, of course, the colors we use to create the colors in our digital images. When we are discussing colors of light, red, green, and blue are considered primary colors; different mixtures of these colors of light can create all visible hues.

The first stage of color vision is simple: when red light hits red-sensitive cones, they fire, and so on for the other colors. The next stage is more complicated. Our visual system is wired so that it compares activity in red-sensitive cones with the sum of activity in the green and blue cones. Green and blue make cyan, so you can think of this as placing the color on a red-cyan axis. Similarly, our visual system also compares activity in the blue-sensitive cones with the sum of activity in the red- and green-sensitive cones. Red and green make yellow, so you can think of this as placing the color on a blue-yellow axis. All visible colors can be specified by their position in a color space defined by these two axes. (Photoshop mavens will recognize that this is how color is defined in LAB mode, which uses three channels: luminosity (the L channel), red-cyan (the A channel) and blue-yellow (the B channel).)

If activity in the red cones is balanced by activity in the green and blue cones combined, we see an achromatic color: white, or at least neutral. Red and cyan are complementary colors; when these colors of light are mixed together they make white. Similarly, blue and yellow are complementary, as are green and magenta—or any other pair of colors of light that make white when mixed together. Cyan, magenta, yellow—do those colors sound familiar? These (plus black) are the colors of ink that we use in our inkjet printers. Here’s where it gets really intriguing. Colors that neutralize each other when mixed will strongly enhance each other when they are adjacent. The explanation is too complicated to detail here, but this is a measurable physiological effect. For example, certain red-sensitive cells in our visual system called red-excitatory double-opponent cells will fire more strongly if cyan light strikes the adjacent region of the visual field than if the surrounding region is hit by light of other colors. Essentially, these double-opponent cells act as edge detectors for the complementary colors red and cyan; for example, they respond strongly if their visual field includes the edge of a red rose set against a cyan background. This is also true for other pairs of complementary colors. Yellow aspen leaves in the fall will look more vibrant if they are surrounded by deep-blue sky. Magenta Indian paintbrush stand out strongly against rich green foliage. To make your images pop, look for complementary colors.

[image: image]

FIGURE 6-26 Indian paintbrush above Elk Creek at sunset, Weminuche Wilderness, Colorado. The near-complementary colors of red and green make this image jump off the page. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.
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FIGURE 6-27 Columbine and a waterfall along Clear Creek, San Juan National Forest, Colorado. Images with a serene color palette, such as this study in shades of green, white, lavender, and gray, can be soothing and restful. Canon EOS 5D Mark III, Canon TS-E 24mm f/3.5L II tilt-shift lens, 0.6 seconds, f/22, ISO 100.

Such bold, eye-catching colors aren’t necessarily what you want in every shot. You may find that more subtle color combinations look much better in a photograph that you intend to hang on your wall for years to come. As I look through the images that became my best-selling prints, I can find examples that are studies in cool blues, greens, and purples; others that exhibit strongly complementary colors (both floral and fall-color shots); and even one that is a study in vibrant orange and black. Clearly there is a large degree of personal taste in what color combinations are most appealing in a landscape image. According to Mark Fairchild, a professor of imaging science at Rochester Institute of Technology, “Color preferences are difficult to quantify and specify, but in general people prefer color reproductions that are accurate in hue, slightly more saturated than the original scene, and higher in contrast (the rate of change from dark to light).”
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FIGURE 6-28 13,365-foot Gold Dust Peak and wind-sculpted snow at sunset, Holy Cross Wilderness, Colorado. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.

Hue is not the only aspect of color that is important. The brightness of a color also affects our perception of it. For example, our eyes often go first to the lightest tones in a photograph. Painters use this principle when they make the face of their subject a light tone set against a darker background. Using a light tone helps direct the viewer’s eye to the most important part of the picture. Although photographers can’t manipulate color and tones quite as directly as painters can, they can ensure that their main subject is not excessively dark. Often this principle is most helpful when considered in a negative sense. A bright-white object near the edge of the frame, such as a white granite boulder or, even worse, a piece of white trash, can be very distracting. Bald white skies can be equally distasteful. Avoid them when possible, and keep them to an absolute minimum when it’s necessary to include them.

In the end, learning to create dynamic, balanced compositions is a matter of study, practice, more study, and more practice. Before writing this chapter, I spent more than 20 years practicing the art of composition. I also read half a dozen books and numerous articles in scientific journals looking for an objective foundation. What I learned is that composition is one aspect of photography where science can only take you so far. In the 19th century, the Classic Revival painters believed that good composition boiled down to a group of formulas. Ultimately, their work came to be seen as stiff, formal, and lacking in imagination. I can’t enumerate a set of rules for you, which is one reason why composition is so hard to teach. Getting feedback from more experienced eyes can be helpful. We all have difficulty evaluating our own work, particularly at the beginning of our careers. Look with great care at the work of photographers you admire and consider every aspect of their compositions. Once in the field, slow down. One of the unheralded virtues of using a tripod is that it allows you the luxury of considering your composition at length. Don’t be satisfied with the first composition that feels vaguely right. Continue to refine it by making small changes to camera position and focal length until nothing more needs to be added, nothing more can be stripped away, and every element in the scene is positioned in perfect harmony with every other element.
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FIGURE 7-1 Angel Arch reflected in a water-filled pothole, Needles District, Canyonlands National Park, Utah. Reflection shots requiring a wide-angle lens are an exposure danger zone. Canon EOS 5D Mark IV, Canon EOS 5D Mark III at 24mm, five-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.
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The Perfect Exposure

Correct exposure is fundamental to great landscape photography. In this chapter, I’ll first discuss how light meters work. Next, I’ll teach you how to recognize exposure danger zones—situations where your camera’s meter cannot be trusted. Some of these are obvious; you can spot them without even taking your camera out of its bag. Others require shooting a test frame and examining the histogram, an essential tool that I’ll discuss in detail. I’ll also describe the four basic exposure strategies as well as the universal exposure strategy, which can be the best approach of all in certain circumstances. After finishing this chapter and the next, you should be able to photograph any landscape subject in any light and be confident that the final print will have the detail and tonality you want throughout the image.

How Light Meters Work

The light meter inside your camera measures the light reflected from the scene to determine the right exposure. But what is the right exposure from a light meter’s point of view? Your light meter assumes that the world, on average, is a midtone. In black-and-white terms, it assumes that the world is a middle gray—halfway between black and white. In technical terms, meters assume that the scene, on average, reflects 18 percent of the light falling on it, which human vision interprets as a middle tone. Meters always recommend an exposure that will render the main subject as a middle tone. So if you fill the frame with an evenly illuminated middle-gray rock, being sure that there is nothing in the frame but rock, and use the exposure recommended by the meter, you get a middle-gray rock—exactly what you want.

If, however, you fill the frame with a white snowfield, a white waterfall, or a white-sand beach, and use the exposure recommended by the meter, you get a gray snowfield or waterfall or beach—not what you want. Fresh snow can reflect as much as 90 percent of the light falling on it, but your meter assumes that the subject reflects only 18 percent. You have to increase the exposure by a stop or two to compensate, so that your white subject stays white, but maintains printable detail. You can increase the exposure by using a longer shutter speed or bigger aperture (if you’re in manual exposure mode) or by setting exposure compensation to the plus side (if you’re in one of the automatic exposure modes).
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FIGURE 7-2 Frosted trees near Grand Geyser, Yellowstone National Park, Wyoming. Predominantly white scenes such as this are another exposure danger zone. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 32mm, 1/125th, f/16, ISO 100, focus-stacked.

Similarly, if you fill the frame with a dark subject, such as dark rock or a black bear, and use the exposure recommended by the meter, you will get a gray rock or gray bear. You must decrease the exposure by a stop or two to compensate, so that your dark subject stays dark. You can decrease the exposure by using a shorter shutter speed or smaller aperture (if you’re in manual exposure mode) or by setting exposure compensation to the minus side (if you’re in one of the automatic exposure modes).

Now you know how to compensate for subjects that aren’t midtone. Unfortunately, that’s not all you need to know to achieve correct exposure in every case. There are many other situations that scream, “exposure danger zone ahead!”

Exposure Danger Zones

Exposure danger zones come in two basic categories: situations where the scene is not midtone, and situations where your sensor can’t record the wide range of brightness levels in the scene. In the examples that follow I’ve used a variety of ways to hold detail everywhere in the frame. You’ll learn all these techniques in this and the next chapter.


	1. Any scene that is mostly white: snow, waterfalls, white sand. You should increase exposure to compensate (figure 7-3).

	2. Any scene that is predominantly dark: very dark rock, dark-furred animals. You should decrease exposure to compensate (figure 7-4).

	3. Any scene where you have an important foreground in shade and a background in full sun. If the foreground is shaded only by thin clouds, the range of light intensities may still be within the range of your sensor if the scene is perfectly exposed. If the foreground is shaded by thick clouds or something solid, such as a mountain or canyon wall, the range may be beyond the ability of your sensor to hold good detail everywhere in a single capture (figure 7-5).
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FIGURE 7-3 Corniced knoll on Black Face Mountain and Yellow Mountain, Lizard Head Wilderness, San Juan Mountains, Uncompahgre National Forest, Colorado. Canon EOS 5D Mark III, Canon Compact-Macro EF 50mm f/2.5, 1/250th, f/16, ISO 100.
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FIGURE 7-4 Bison near Lookout Mountain, 10 miles west of Denver, Colorado. Nikon F4, Nikon AF Zoom-Nikkor 80-200mm f/2.8D ED lens, Fujichrome film, focal length and exposure unrecorded.
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FIGURE 7-5 Fireweed, Maroon Lake and the Maroon Bells, Maroon Bells-Snowmass Wilderness, Colorado. Canon EOS 5D Mark III, Canon TS-E 24mm f/3.5L II tilt-shift lens, two-frame bracket set, 2.7-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

Any backlit scene, meaning a scene where you are looking toward the sun or other light source (even if it is out of the frame). The sun in a clear sky is way too bright to expose with any detail, but even the sky around the sun is likely to be too bright to hold detail, and you won’t be able to achieve proper exposure in both the sky and the shadowed parts of the land in one capture (figure 7-6).
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FIGURE 7-6 Stormy sunrise from Black Face Mountain, Lizard Head Wilderness, San Juan Mountains, Colorado. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 70mm, five-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.


	4. Any scene shot on a cloudy day when you have sky in the frame. The lighting on the land is very even, which means your sensor can easily record detail everywhere in that part of the image. However, the sky is always wickedly bright and can easily blow out to a very distracting pure white (figure 7-7).

	5. Any scene with a pond or lake where you need a wide-angle lens to include both the subject and its reflection. The amount of light reflected from water is strongly dependent on the angle of incidence of the light. The angle of incidence is the angle between the path of the incoming light and a line perpendicular to the surface of the water. Yes, I know that’s counterintuitive, but that’s the way scientists define it. Light with an angle of incidence of zero plunges straight down into the water; light with an angle of incidence of 90 degrees is traveling parallel to the water’s surface. Light that strikes the water at a high angle of incidence (meaning it just barely grazes the surface) is nearly all reflected. The difference in exposure between the subject and its reflection might be only 1/2 stop—easily within the range of your sensor to capture good detail everywhere. If a 50mm or longer lens (on a full-frame camera) is wide enough to include both the subject and its reflection, you’re probably safe. If the angle of incidence is low (meaning the light is plunging steeply down into the water), much of the light is transmitted into the water and the difference in exposure between the subject and its reflection can be four or even five stops. That’s too big a difference for your sensor to straddle comfortably. If you need a 24mm or wider lens to encompass both the subject and its reflection, you’re in an exposure danger zone (figure 7-8).
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FIGURE 7-7 Mountain willow-herb in American Basin, in the Handies Peak Wilderness Study Area, Uncompahgre National Forest, Colorado. Exposure for this image was made easier because the clouds over the peaks were very dark and a thin spot in the clouds had allowed the sun to brighten the foreground. Canon EOS 1Ds Mark III, Canon EF 16-35mm f/2.8L II USM at 21mm, 1/50th, f/22, ISO 100.
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FIGURE 7-8 Lone Eagle Peak reflected in Mirror Lake, Indian Peaks Wilderness, Colorado. There was an enormous difference in brightness between the brilliantly sunlit clouds and the reflection of the darkest shadowed trees. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm, five-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.
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FIGURE 7-9 The Milky Way over Longs Peak from Trail Ridge Road, Rocky Mountain National Park, Colorado. Achieving even this level of detail in the sky glow over Denver and the evergreen trees required making two exposures, two stops apart, then blending the two images manually in Photoshop. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm. Sky: 30 seconds, f/2.8, ISO 6400. Land: 2 minutes, f/2.8, ISO 6400.


	6. Any night scene, particularly if your foreground includes evergreen trees and the sky includes the glow of a nearby city (figure 7-9). I’ll discuss night photography in depth in chapter 10.



Once you’ve recognized an exposure danger zone, how do you deal with it? You can, of course, just “spray and pray,” i.e., shoot a whole bunch of frames of the scene at different exposures and hope for the best. However, that’s hardly an ideal solution. First, things may be happening so fast that you can’t bracket exposures. What if you’re shooting sports, or wildlife, or your daughter’s first step? What if you’re shooting flowers in a grand landscape and the wind only stops once during the fleeting seconds of perfect light? In some situations, your first capture is your only capture, and the exposure had better be right.

A mindless strategy of always bracketing your exposures can also fail when the dynamic range of the scene exceeds the dynamic range of your sensor. In that situation, no single capture will contain all the detail you want in both the highlights and shadows. While bracketing is often essential, it should not be the only tool in your exposure-strategy toolbox.

Histograms

Your best guide to exposure in the field is your histogram, not the appearance of the image on the LCD. In its simplest form, a histogram is a black-and-white graph of the tones in your image. The horizontal axis is brightness. Although the scale is not marked on the histogram, it runs from zero (black) on the left to 255 (white) on the right. For the moment, think of the vertical axis as the number of pixels at each brightness level. I’ll provide a more rigorous definition later.
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FIGURE 7-10 At first glance, the exposure for this image looks good, but close examination shows it is slightly overexposed. Some areas of the trunks are blown out to pure white, as can be seen on the histogram in figure 7-11. This example shows why it’s important not to use the image shown on your camera’s LCD panel to judge exposure. It’s better to trust the histogram. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 200mm, 0.4 seconds, f/16, ISO 100 (deliberately over-exposed in post-processing for demonstration purposes).
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FIGURE 7-11 This is the histogram for the slightly overexposed image in figure 7-10. Notice how the mountain of data is cut off by the right side of the graph, meaning that a significant number of pixels are pure white with no detail.

Histograms provide a wealth of information about your image. Most importantly, they show if your highlights are clipped: the highlights are so overexposed that they have become pure white, with no detail. Your highlights are clipped if the “mountain” of data shown on the histogram is cut off by the right side of the graph (figure 7-11). If, on the other hand, the “skyline” of your data mountain intersects the bottom of the graph rather than the right side, then you have adequate detail in the highlights (figure 7-13). Similarly, if the data mountain is cut off by the left side of the graph, then the shadows are clipped: some areas of the image are pure black, with no detail (figure 7-15). No amount of Lightroom or Photoshop wizardry can restore good color and detail to clipped highlights and shadows. Blown-out highlights are usually unacceptable in a landscape image; a small amount of black, on the other hand, is often an asset. Large areas of black, however, usually mean the image is underexposed.

Examine the photos in figures 7-10, 7-12, and 7-14 and their companion histograms, which are from Photoshop CC with RGB selected as the channel. These monochrome histograms are similar to the monochrome histograms you’ll see on the back of your camera. I shot these photos under cloudy skies, meaning the light was low-contrast. Normally, that makes exposure easy. Notice, however, that the combination of a near-white subject (the aspen trunks) and the dark, shadowed areas visible between the trunks means that a correctly exposed frame uses the full dynamic range of the sensor and the histogram stretches from near-white to black.
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FIGURE 7-12 This image is correctly exposed, with no blank white highlights and no large areas of pure black. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 200mm, 0.4 seconds, f/16, ISO 100.
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FIGURE 7-13 This is the histogram for the correctly exposed image in figure 7-12. There is no “clipping” in the highlights, which means that the mountain of data is not cut off by the right side of the graph. There is only a very small amount of clipping in the shadows. Small amounts of pure black in a landscape image are actually often an asset.
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FIGURE 7-14 This image is underexposed. The white aspen trunks are dull gray instead of near-white, and large areas of the shadows have turned black. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 200mm, 1/6th, f/16, ISO 100.
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FIGURE 7-15 This is the histogram for the underexposed image in figure 7-14. The mountain of data is cut off on the left side, meaning that many pixels are pure black, with no detail.

I mentioned previously that the vertical axis on Photoshop’s RGB histogram does not, strictly speaking, represent the number of pixels at each brightness level. In other words, the software (and your camera) doesn’t simply take the average of the red, green, and blue values for a particular pixel and plot that on the histogram. Instead, the histogram plots “counts”: one count is recorded at each level for every pixel where the red, green, or blue value is equal to that level. In other words, a pixel with red, green, and blue values of 255, 240, and 225 provides one count at the 255 level, as well as one count each at the 240 and 225 levels.

Engineers designed Photoshop’s RGB histogram this way so that if any channel reaches 255 for a given pixel, you’ll see it on the histogram as a count at 255. If the software simply averaged the red, green, and blue values for each pixel, pixels that were clipped in one or even two channels wouldn’t appear at the far right side of the graph even though they might be dangerously close to clipping overall.

Many DSLRs today can display not only a monochrome histogram that is similar to Photoshop’s RGB histogram, but also the three individual color channels as separate histograms. For example, the red histogram plots the number of pixels with each red value. If there are 50 pixels with a red value of zero, it plots a count of 50 at the zero position at the far left side of the graph. If there are 65 pixels with a red value of 255, it plots a count of 65 at the 255 position on the far right side of the graph, and so on. The other two histograms, for blue and green, are plotted the same way.

The histograms in Lightroom and Adobe Camera Raw use a similar idea, but instead of showing each channel separately, the three channels are stacked on top of one another. Areas where all three channels overlap are shown in gray. Areas where two of the three histograms overlap are shown in the color that the two channels would make if mixed together. Areas where the blue and green histograms overlap are shown in cyan; red-green overlapping areas are shown in yellow; red-blue overlapping areas are shown in magenta. Areas where only one channel is present are shown in that channel’s color.

You should care about the brightness of the individual channels because clipping in even one channel is a warning sign that you may be on the verge of clipping the highlights or shadows overall. No digital magic can recover good color and detail from areas of an image that are pure white (areas where all the pixels have red, green, and blue values of 255, 255, 255), or pure black (areas where all the pixels have red, green, and blue values of 0, 0, 0). In my experience, however, minor clipping in just one channel as shown in the camera’s histogram will not degrade the final image.
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FIGURE 7-16 This is the histogram from Lightroom Classic for the correctly exposed image in figure 7-12. The histogram in Adobe Camera Raw (the RAW processing engine that ships with Photoshop CC) is very similar.

One final point about histograms: Photoshop actually offers two monochrome histograms, the RGB histogram I just described and used in the examples above, and a luminosity histogram. The luminosity histogram reflects the fact that human vision is not equally sensitive to all colors. We are much more sensitive to green light than we are to red and blue light. Luminosity histograms attempt to capture the perceived brightness of the scene. As a practical matter, RGB and luminosity histograms only differ significantly when photographing highly saturated subjects.

The Four Basic Exposure Strategies

Your knowledge of histograms will help you understand exposure strategies. In my view, there are four basic exposure strategies for landscape photography: PhD; Limiting Factor; the Rembrandt Solution; and HDR. Each strategy has its niche in terms of the degree of contrast and type of subject matter with which it is most effective. The first two are relatively simple, so I’ll discuss them fully here. The last two exposure strategies are more complicated, so I’ll introduce them here, and then complete my discussion of them in the next chapter.

The PhD Strategy

No, you don’t need a doctorate; PhD stands for Push Here, Dummy. In PhD situations, your camera’s meter will give you a perfect exposure time after time, no thought required. Two conditions must be met: the lighting must be low-contrast, and the subject must be close to midtone throughout the frame. If both conditions are met, your in-camera meter is reliable. For example, if you’re shooting close-ups of flowers set amidst green foliage on an overcast day, you can trust your meter and concentrate exclusively on creating the perfect composition of the best specimens. The overcast day means the light on your subject is very even, with no bright highlights or dark shadows, and the green foliage is very close to midtone.

The even lighting of an overcast day works very well for close-ups, but it’s usually deadly when shooting grand landscapes. Often the resulting photographs lack depth and dimension, which is why the lighting is said to be “flat.” High-contrast lighting is usually more interesting for grand landscapes, but it also requires more thoughtful decisions about exposure.
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FIGURE 7-17 Lupine along the Dallas Trail, Mt. Sneffels Wilderness, Colorado. Your in-camera meter is reliable if you’re shooting a midtone subject in soft light. Canon EOS 5D Mark III, Canon TS-E 24mm f/3.5L II tilt-shift lens, 1/8th, f/16, ISO 100.
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FIGURE 7-18 RGB histogram from Photoshop CC for the image in figure 7-17. This histogram is similar to the histogram you would have seen on your camera’s LCD.

The Limiting Factor Exposure Strategy

There are many high-contrast situations where you need to get all the detail possible in a single capture. These situations include any subject that moves: wildlife, people, streams, and waterfalls, as well as delicate flowers and colorful aspen leaves trembling in the wind. The Limiting Factor exposure strategy will produce the single-best frame you can achieve in such situations. The limiting factor is the highlights: don’t blow them out! You then let the shadows fall where they may and compose knowing that deep shadows will be very dark or black. The easiest way to implement this strategy is to take your best guess at the correct exposure and shoot a test frame. Check the histogram. If the highlights are clipped, estimate how much you need to reduce exposure to bring the highlights within range, and try again. Repeat until you have an exposure that is almost (but not quite) clipped. If the highlights fall well below clipping, estimate how much you need to open up the exposure and try again. Repeat until you have an exposure that is just shy of clipping the highlights. By placing the highlights as high as possible in the tonal scale without blowing them out, you have also given yourself the best shadow detail possible in a single capture.
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FIGURE 7-19 Marcellina Mountain framed by aspen, near Kebler Pass, Colorado. I used a spot meter to meter the brightest clouds and opened up 2.3 stops to make this image on 4×5 film. Today, shooting digitally, I would use the Limiting Factor exposure strategy. Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.
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FIGURE 7-20 Histogram for the image in figure 7-19. Although there are tall spikes along the right side in all four histograms, they fall just short of the right edge of the graphs, indicating that the highlights are not clipped.

If you have a DSLR that offers Live View, you may also have a Live View histogram with exposure simulation. Check your manual; on some cameras, even high-end ones, this is a feature that must be turned on in the menus. If you do have a Live View histogram, setting the lightest exposure that still preserves highlight detail is simple because the histogram updates as you change the exposure compensation (if you’re in one of the automatic exposure modes) or the shutter speed or aperture (if you’re in manual exposure mode). If you use manual exposure mode, remember that you’ll want to adjust only shutter speed to preserve the depth of field achieved by setting a small aperture. Simply engage Live View, cycle through the display modes until the histogram is displayed, then adjust the exposure until the histogram shows that the highlights are almost (but not quite) clipped.

The Rembrandt Solution

Sooner or later, as the contrast in the scene increases still further, you’ll encounter the Devil’s histogram—a histogram with two horns representing large areas of near-black on the left and near-white on the right, with very little data in the middle of the scale (figures 7-21 and 7-22). This histogram is a warning that the scene contrast may exceed the range your sensor can straddle comfortably. If your subject includes only a white waterfall and black water-washed rocks, a histogram with pronounced spikes at each end may be acceptable if the highlights and shadows aren’t clipped; but if your subject includes shadowed wildflowers and brilliant white cumulus clouds, watch out! Wildflowers, or more precisely the green foliage around them, must be rendered as a midtone to look good in a print. The Devil’s histogram is showing you that a single exposure cannot simultaneously capture good highlight detail and render the green foliage as a midtone. The Limiting Factor exposure strategy is inadequate in such situations. It’s time to consider the Rembrandt Solution.
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FIGURE 7-21 This image is one component of a seven-frame bracket set, one-stop bracket interval, that I used to create the image in figure 8-29. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 28mm, 1/4th, f/22, ISO 100.
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FIGURE 7-22 The Devil’s histogram from the image in figure 7-21.

Four hundred years ago, painters like Rembrandt tackled high-contrast scenes using a technique called countershading to create the illusion of greater dynamic range in their paintings than actually existed. In the film era I tried to achieve the same result with graduated neutral-density filters, which I’ll call split NDs for short. These filters are dark gray on the top half and clear on the bottom half. I would position them in a holder so that the dark part of the filter held back some bright light from the sky or sunlit mountains, allowing my film to capture better detail in the highlights and shadows.
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FIGURE 7-23 Both graduated neutral-density filters subtract two stops of light from the bright areas of the image without shifting colors. Notice that the one on the left has a gradual transition from dark to clear, while the one on the right has an abrupt transition, known as a “hard stop.” The one on the right is longer so the transition can be placed very high or low in the frame without an edge of the filter being visible.
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FIGURE 7-24 This photo shows a graduated neutral-density filter mounted in a Lee filter holder, which is attached to the lens with an adapter ring.

Today I use Lightroom and Photoshop to create the same effect with much greater flexibility and precision than is possible with physical filters. For me, such filters have become obsolete. However, if you’re shooting JPEGs, hate working on your images in the computer, and don’t use Photoshop, you’ll probably find that you get better images straight out of the camera if you use a split ND filter in certain high-contrast situations. Split NDs do have one significant advantage over all of the digital techniques: they allow you to record the full range of tones present in the scene in a single capture, eliminating the problem of scene elements, such as flowers, leaves, or water, moving in between exposures. Before discussing the digital approach I currently use, let’s take a quick look at split NDs.

Graduated Neutral-Density Filters

Even if you don’t use split NDs, a basic understanding of them will help you understand the digital version of the Rembrandt Solution. As I mentioned above, these filters are dark gray on the top half and clear on the bottom half. There’s a gradual transition zone from dark to clear in the middle from dark to clear. You’ll soon see why that gradual transition is crucial to the way these filters work. The dark half is a neutral density, meaning it does not shift colors. The filters are usually rectangular and fit into a holder that you attach to your lens via an adapter ring. The holder lets you slide the filter up and down and rotate it left or right. The filters come in different strengths, measured in the number of stops of light they subtract from the bright regions of the image. The two-stop filters are the most useful. They’re also available with a variety of transition-zone widths. Soft-transition filters usually work best with wide-angle lenses; filters with narrow transitions work better with longer focal lengths.

Split NDs are easy to use once you’ve learned three principles. First, always stop down the lens to the shooting aperture by using your depth-of-field preview button (if your camera has one) before positioning the filter. Pressing the depth-of-field preview button makes the transition on the filter from dark to clear much easier to see, particularly if you set a small aperture, such as f/16 or f/22. It’s also much easier to see the transition if the filter is in motion. Start with the filter high in its holder, press the depth-of-field preview button, then gradually slide the filter downward until it’s positioned correctly, with roughly half the transition falling above the dividing line between highlights and shadows, and half below. As soon as you stop moving the filter, the transition will disappear again.
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FIGURE 7-25 Diagram showing how one split ND filter will have very different effects on images shot with different focal-length lenses. Notice how the transition zone from dark to clear on the filter occupies only a small fraction of the angle of view of a wide-angle lens, but nearly the entire angle of view of a telephoto lens.
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FIGURE 7-26 Columbine, kings crown, and the Turret Needles from Ruby Basin at sunrise, Weminuche Wilderness, Colorado. I exposed one frame for the shadows, then, without moving the camera, exposed a second frame for the highlights. I then blended the two images in Photoshop using a gradient on a layer mask, as described in chapter 8. Canon EOS 5D Mark III, Canon TS-E 24mm f/3.5L II tilt-shift lens. Shadow exposure: 1/5, f/16, ISO 400. Highlight exposure: 1/20th, f/16, ISO 400.

The second principle of split ND use is that the width of the transition from dark to clear on the image, for any given filter, depends on the focal length of the lens (figure 7-25). With very wide lenses, the transition zone for a particular filter may be quite narrow. With normal focal-length lenses, or with short telephotos, the transition zone for the same filter may occupy the entire height of the frame.

Determine the width of the transition zone on the image by making a one-time test. Place your filter over the lens. Stop down to a small aperture, say f/16 or f/22. Now photograph an evenly lit, plain-toned wall. If your lens is a zoom, try a few representative focal lengths. Download the photos, then measure the width of the transition as a fraction of the frame. Record the results on a crib sheet for your camera bag.

The third principle for using split NDs is to find a band of naturally dark subject matter where you can hide the transition zone. For example, let’s say you’re shooting a field of wildflowers at sunset. The flowers are in shade, the mountains rising above are catching the last direct light, and there’s a band of dark evergreens along the far side of the meadow where you can hide the transition zone. The trees are already naturally dark. Most people won’t notice that you’ve made them a little darker.

The Digital Version of the Rembrandt Solution

The basic idea of the digital approach to the Rembrandt Solution is to expose one frame for the highlights and one frame for the shadows using the same composition, then combine the two exposures in Photoshop. The effect on the final image is the same as if you used a physical split ND filter. I’ll discuss the best way to determine those two exposures, and the best way to combine them in Photoshop, in the next chapter.

Both the digital and analog versions of the Rembrandt Solution work well when there is a clean, simple separation of shadow and highlight regions. It fails when large, dark objects, like a shadowed tree, project upward against a bright sky. Positioning the dark half of your “filter,” whether digital or physical, over the bright sky also darkens the top half of the tree, creating an unnaturally dark region of the image. Worse yet are subjects like a backlit arch at sunrise. A band of dark arch separates the bright sky visible above the arch from the bright sky showing through the arch. The dark half of your “filter” either fails to darken all of the overly bright sky or darkens the top half of the arch unnaturally. In situations like these, you should consider the fourth exposure strategy: HDR.

HDR

The last essential exposure strategy is HDR, an acronym for high-dynamic-range imaging. The basic idea is simple: shoot a bracketed set of exposures of the scene, then use software to combine the correctly exposed parts of each frame into one perfectly crafted rendition of a high-contrast scene. You must bracket widely enough that the lightest frame has excellent shadow detail and the darkest frame has excellent highlight detail. The simplest approach is a three-frame bracket set with a two-stop bracket interval. With these settings, your camera will make three exposures in a row, and the exposures will be the metered exposure (0 exposure compensation), -2 exposure compensation, and +2 exposure compensation.
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FIGURE 7-27 Mesa Arch at sunrise, Canyonlands National Park, Utah. This is a classic HDR situation: extreme high contrast; sun in the frame, shining through a backlit arch; no good position for the transition of a physical or digital split ND filter; nothing moving in the frame. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 21mm, five-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

I’ll have a lot more to say about executing the HDR approach in the next chapter. For now I just want to introduce the concept because it will help you understand the pros and cons of the Universal Exposure Strategy.

The Universal Exposure Strategy

HDR software has come a long way since I wrote the first edition of this book. Today, if nothing is moving in the frame (the big caveat), the HDR approach is by far the easiest way to handle high-contrast scenes. However, some subjects never stop moving. Flowing water is the most common example; rapidly moving clouds in low light might be another. In those situations, I turn to the Universal Exposure Strategy. I set the camera to give me a five-frame bracket set with a one-stop bracket interval. A typical set, therefore, will have exposure compensation values of -2, -1, 0, +1, and +2. That allows me to choose, after the fact, any of the four basic exposure strategies, and even to use different exposure strategies for different parts of the scene, for example, by using Photoshop to combine an HDR image with a single frame from the HDR’s component images.
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FIGURE 7-28 Medano Creek at sunset, Great Sand Dunes National Park, Colorado. I shot a five-frame bracket set, one-stop bracket interval of this scene, then created an HDR file using Lightroom Classics’ Photo Merge>HDR utility. This file showed better detail in the brightest sky than I could recover from the best overall single exposure, but also showed water that had lost much of its texture. I opened both the HDR file and the single frame that best showed the water as layers in a Photoshop file, then added a layer mask to the HDR file (which was the top layer) and masked out the unnatural water.

In a PhD situation, the middle frame of the bracketed set (the metered exposure—0 exposure compensation) should be perfect. In fact, if you’re completely confident it’s a PhD scene, you don’t need to bracket at all. However, as I showed in my image of the summer aspen grove in soft light (figure 7-12), even an intimate landscape on a cloudy day can be surprisingly high contrast, so I almost always bracket one stop over and under the metered exposure, even in a PhD situation. In a Limiting Factor situation, you always get your choice of the ideal exposure because you use a one-stop bracket interval instead of two. If you bracket with a two-stop interval, as is often recommended for HDR, you risk straddling the ideal exposure. One bracketed frame may be too dark, but the next frame in the set may be too light. The difference in exposure between frames is too great. Similarly, the Universal Exposure Strategy lets you choose the ideal two frames (the good-highlights frame and the good-shadows frame) when using the digital version of the Rembrandt Solution. And, of course, if you choose the HDR route, you can use all five frames in your favorite HDR software.

If your camera limits you to a three-frame bracket set, use this technique to shoot the equivalent of a five-frame bracket set:


	Set bracketing to three frames with a one-stop bracket interval.

	Set exposure compensation to +1.

	Shoot three frames, which will give you the series 0 exposure compensation, +1, and +2.

	Now set the exposure compensation to -1 and shoot three frames.



That will give you the sequence -2, -1, and 0 (again). You’ll have one duplicate frame (the metered exposure—0 exposure compensation). Discard the duplicate and you’ve got a five-frame bracket set with a one-stop bracket interval.

Used thoughtfully (and sparingly), the Universal Exposure Strategy can be an effective way to ensure you have all the data you need to handle even the most daunting exposure challenge.
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FIGURE 8-1 The Mosquito Range and Twin Lakes from the summit of La Plata Peak at sunrise, San Isabel National Forest, Colorado. Backlit scenes such as this one, taken looking east just before sunrise, are always high-contrast. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 116mm, five-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.
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Digital Capture and Processing of High-Contrast Scenes

Many of the most dramatic landscape photographs are taken in high-contrast light, with sunrise or sunset light stabbing through the clouds and spotlighting a distant peak or sandstone tower, leaving the equally important foreground in deep shadow. Capturing a full range of tones in such high-contrast situations and reproducing them in a way our visual system considers natural has challenged landscape photographers ever since photography was invented nearly 200 years ago.

High-contrast scenes are difficult to photograph because of differences between our complex visual system and a camera’s sensor. Our eyes can see a huge range of light intensities from brightest highlight to darkest shadow. However, the range of brightness levels in a print is limited by the amount of light reflected by even the brightest white paper or canvas and by the amount of light absorbed by the blackest ink or paint available. The range of light intensities in the real world, in one scene, can be 10 times greater than what can actually be reproduced in a print. As you’ll see, the problem is compounded because our visual system does not analyze contrast globally, but rather within regions. A straightforward linear compression of the tonal scale we see into one we can print looks quite unnatural because it doesn’t correspond to the way our visual system processes high-contrast scenes.

This problem is not new. In the preceding chapter I introduced the Rembrandt Solution, my term for a photographic technique that employs the same principles as countershading, the technique that Rembrandt used in many of his paintings to create the illusion of greater dynamic range than actually existed. This chapter will teach you the principles of perception that underlie this technique. I’ll discuss how our visual system processes high-contrast scenes, which will give you insight into how to craft photographs that look both believable and beautiful. Next, I’ll go over the best metering techniques to use in the field when you’re planning to employ the Rembrandt Solution exposure strategy, which requires making two separate exposures of a scene—one exposed for highlights, one exposed for shadows. Finally, I’ll describe how you can use Lightroom and Photoshop to create the countershading effect with much greater flexibility and precision than is possible with physical graduated neutral-density filters.

The principles of perception that underlie the Rembrandt Solution are still applicable even if you use the fourth basic exposure strategy: high-dynamic-range imaging (HDR). I’ll discuss metering strategies when you’re using the HDR approach, as well as a hybrid technique for high-contrast scenes that combines the Rembrandt Solution metering strategy with HDR merging of component images. Finally, I’ll offer some suggestions on giving your HDR images a realistic look. Before we get to HDR techniques, however, let’s first dig deeply into the Rembrandt Solution.
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FIGURE 8-2 Partition Arch at sunrise, Arches National Park, Utah. Any image with the sun in the frame is guaranteed to be high-contrast. Canon EOS 1Ds Mark III, Canon EF 16-35mm f/2.8L II USM at 21mm, five-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

Countershading

Understanding countershading is fundamental to understanding the Rembrandt Solution. Countershading is the technique of introducing a gradual change in the background illumination, let’s say from light to dark, so that light foreground elements placed against the dark part of the background look brighter than they actually are. Countershading relies on two principles. The first is that our visual system is much more sensitive to abrupt changes in luminance than gradual ones. In other words, our eyes are programmed to look for edges of objects. Our visual system evolved this way because it was much faster, for example, to identify the outline of a lion hiding in tawny brush than it was to distinguish the texture of fur from the texture of grass. The second principle is that surrounding a tone with something darker makes the original tone seem lighter; surrounding the original tone with something lighter makes the original tone seem darker. Vision scientists call this effect simultaneous brightness contrast.

Figure 8-3 shows a simple example of countershading. When a background gradient is present, as in the left-hand image, you should see a subtle gradient inside the inner rectangle, from darker on top to lighter on the bottom. When the background is pure white, as in the right-hand image, you can see that the inner rectangle is actually a completely even tone. Simply by creating a tonal gradient in the background, we’ve induced an apparent, opposite tonal gradient in the foreground.
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FIGURE 8-3 The rectangle-gradient illusion. The two central rectangles are exactly the same in reality, but they look different because one is surrounded by a gradient from dark gray to light gray, while the other is surrounded by pure white.

Now let’s take it further, to an example that shows how the Rembrandt Solution can create the illusion of greater dynamic range. Examine figure 8-4, which shows the Cornsweet illusion. The left half of the figure shows two rectangles, one above the other. The top rectangle should appear lighter than the bottom. In the right half of the figure, the middle two quadrants of the diagram are hidden. Suddenly you see that the top quadrant of the strip is actually the exact same shade of gray as the bottom quadrant.

Here’s what’s going on: The top half of the illusion contains a gradient from midtone to lighter-than-midtone. The bottom half contains a gradient from darker-than-midtone back up to midtone. Our eyes are insensitive to the gradual change of density in the gradients, but very sensitive to the abrupt change of density in the middle. Here’s the crucial point: merely by introducing two simple gradients, you can create the illusion of a greater dynamic range than actually exists. The top and bottom quadrants of the illusion are the same density, but they look different. The Cornsweet illusion shows why you can use a split ND filter with a gradual transition from dark to clear in a situation where the actual transition from highlight to shadow is abrupt and not only hide the fact that you’ve used such a filter, but actually enhance the apparent dynamic range of your print. The digital equivalent of using a split ND filter works exactly the same way.

Picture a typical split ND situation, with brightly lit mountains and deeply shadowed foreground flowers. You attach a split ND filter with a gradual transition zone from dark to clear and position the middle of the transition zone over the sharp dividing line between shadowed flowers and sunlit peaks. Let’s analyze the effect of the filter on the image from top to bottom. Figure 8-5 shows an example. The solid-gray part of the filter uniformly darkens the upper part of the peaks. As the filter’s transition from dark to clear begins, the sunlit peaks become brighter as the amount of light absorbed by the filter diminishes. At the shadow line, still beneath the transition zone of the filter, the shadow becomes darker than it otherwise would be because the filter’s transition zone hasn’t yet faded to clear. The bottom of the image is unaffected because it’s behind the clear portion of the filter. A print of the image will show the illusion of greater dynamic range than actually exists. As you’ll soon see, the digital version of the Rembrandt Solution achieves the same effect using slightly different means.
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FIGURE 8-4 The Cornsweet illusion. The top and bottom quadrant of each diagram are exactly the same in reality, as you can see in the right-hand diagram, but they look different in the left-hand diagram because they are joined by two gradients.
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FIGURE 8-5 Illustration showing how split NDs affect the density of an image.

How Our Visual System Processes High-Contrast Scenes

You might think that we analyze contrast globally; in other words, you might think that we look at the darkest part of the scene and call it black, then look at the brightest part of the scene and call it white—but that’s not actually how we see. In high-contrast situations, our visual system divides the scene into various zones and analyzes the local contrast in each zone independently. Shadows and highlights are the most obvious zones, but we also create zones more subtly. We then assign brightness values within zones, and don’t really pay much attention to brightness differences across zonal boundaries. For a scene to look natural, the local contrast must look right in each zone. When you use the Rembrandt Solution (either analog or digital), you can expose both the highlight and shadow regions somewhere close to midtone, which means both regions will have near-ideal contrast and color. Then, by using a Cornsweet-illusion-like pair of tonal gradients, you can marry the two regions in a way that our visual system finds believable.
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FIGURE 8-6 Newspaper local-contrast illusion.

For an illustration of how our visual system analyzes local contrast rather than global contrast, check out the optical illusion in figure 8-6. Examine the two thin rectangular regions I’ve outlined in red, one containing a strip of white paper in the shade, the other containing a portion of the second letter “l,” printed in black ink, in the sun. The white paper in the shade looks brighter than the black ink in the sun. How could it be otherwise? Isn’t white paper always brighter than black ink? Now look at the copies of the same two rectangles that I’ve placed to the right of the photograph of the newspaper. You’ll see that the white paper is actually much darker than the black ink. The two rectangles shown in isolation are exactly the same density as the two rectangles outlined in the photograph of the newspaper, but they look different because they are isolated against a plain white background rather than placed inside the context of an image with clearly defined highlight and shadow regions.

You might think it would be better to show all of the highlight region as a midtone and all of the shadow region as a midtone, without creating gradients that make the highlights lighter and the shadows darker in the region near the boundary between highlight and shadow. In fact, using such an approach leads to an image that looks patently fake, as you can see in figure 8-7. Creating a boundary between the two regions that has no gradients leads to an abrupt transition from cool shadow to warm highlight that has a color change but no density change. Your brain can be fooled, but it’s not stupid: the result looks awful. You must preserve a brightness difference across the boundary between highlight and shadow for the image to look natural. Use of a split ND filter with a gradual transition from dark to clear is one way to preserve that brightness difference while still placing most of the highlight and shadow regions close to midtone; use of the Photoshop procedure I’ll describe soon is another and better way.
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FIGURE 8-7 Creating a sharp boundary between the highlight and shadow regions of an image, with each region exposed close to midtone, leads to an obviously unnatural result. Compare this image to figure 8-5.

Capturing Rembrandt Solution Images in the Field

Enough theory! Let’s take these ideas and put them to practical use. In chapter 7, I discussed how to use physical split NDs. Now let’s talk about creating the digital equivalent. To use the digital version of the Rembrandt Solution, you need to make two captures, one correctly exposed for the highlights, the other correctly exposed for the shadows.

For starters, be sure to lock your camera down on a solid tripod, and be careful not to move the tripod or camera when adjusting the exposure. When changing exposure, be sure to change the shutter speed, not the aperture. Changing the aperture will change the depth of field, which could prevent the images from aligning perfectly. Using the auto-bracketing feature on your camera makes the job much easier. In aperture-priority and manual-exposure modes, most if not all cameras will auto-bracket by holding the aperture constant and varying the shutter speed—exactly what you want. In shutter-priority or time-value mode, they will hold the shutter speed constant and vary the aperture—not what you want.

I strongly recommend setting the bracket order to metered, under, over. With this setting, the camera will first make the metered exposure (the one the camera thinks is correct), then make the darker frame, and finally the lighter frame. It may seem more logical to set the bracket order to under, metered, over, but that setting can lead to immense confusion. With many cameras, setting the bracket order to under, metered, over and pressing the shutter release halfway down to activate the meter will cause the exposure scale in the viewfinder to show you the exposure for the first frame in the bracket set (which will be the dark frame) rather than showing you the exposure for the metered frame. If you then readjust the exposure so the index mark on the exposure scale lines up with zero instead of some negative value, you’ll end up bracketing only in the direction of overexposure. If all this sounds confusing as you read it, believe me, it’s even more confusing in the field. Set the bracket order to metered, under, over, and save yourself a lot of head scratching.
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FIGURE 8-8 Columbine, Jagged Mountain, Gray Needle, and Peak 10 at sunset, Weminuche Wilderness, Colorado. I used the Rembrandt Solution metering strategy to calculate the correct exposure for the good-shadow and good-highlight images, then combined the two images in Photoshop. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm. Shadow frame: 0.6 seconds, f/22, ISO 400. Highlight frame: 1/8th, f/22, ISO 400.

Here’s how I calculate the correct exposures for the good-highlight and good-shadow frames. Let’s use a field of wildflowers in the shade with a sunlit peak in the background as an example.

Start by putting your camera in manual exposure mode. Next, turn on Live View, and cycle through the various displays until the histogram is displayed. Set the aperture you need to achieve the depth of field you want. This aperture will remain constant.

Now start adjusting the shutter speed while watching the histogram. Ignore the left (shadow) side of the graph. Right now you’re only concerned with the highlights. Keep adjusting the shutter speed until the highlights are almost but not quite clipped, as shown in figure 8-9. You’ve just determined the correct exposure for the good-highlights image. Right now, you don’t care about the shadows, which will be very dark in the good-highlights exposure.

Now begin lengthening the shutter speed, one click of the adjustment wheel at a time, counting clicks as you go. Watch the shadow data on the histogram data move slowly to the right. Ignore the highlights, which will probably become clipped. Stop when the shadows have moved comfortably away from the left edge of the histogram, as shown in figure 8-11. They don’t need to be dead center. You’ve now set the correct exposure for the good-shadows image. Leave this exposure set on the camera.
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FIGURE 8-9 Photoshop CC RGB histogram for the good-highlight image in figure 8-10.

[image: image]

FIGURE 8-10 The good-highlight image that was one of the two component images used in creating figure 8-8. The difference in exposure from the good-shadow image was 2 1/3 stops.
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FIGURE 8-11 Photoshop CC RGB histogram for the good-shadow image in figure 8-12.
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FIGURE 8-12 The good-shadow image that was one of the two component images used in creating figure 8-8. The difference in exposure from the good-highlight image was 2 1/3 stops.

By counting clicks you have determined the difference between the good-highlight exposure and the good-shadow exposure. On most cameras, one click equals one-third of a stop. If you changed the shutter speed by six clicks, the difference is two stops. Turn on auto-exposure bracketing. If possible, set the number of frames in the bracket set to two. Don’t worry if you can only shoot a three-frame bracket set. You’ll end up with one highly overexposed frame, which you can discard. Now set the bracket interval, the difference in exposure between frames, to the same value you calculated as the difference in exposure between the good-highlight and good-shadow frames. In this example, the difference is two stops. Finally, set the drive mode to continuous high.

Canon users should be aware of this pitfall: setting the number of frames in the bracket set to two causes the camera to disregard the bracket order set in the menus. The bracket order is instead set when you use the Quick Control button (or other means) to set the bracket interval. The first frame will still be the metered exposure, but the second frame can be set to be either lighter or darker depending on whether you move the pointer to the positive or negative side of the index mark. Test your camera to be sure you understand how it will behave when you set the number of frames in the bracket set to two.
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FIGURE 8-13 The Maroon Bells reflected in Maroon Lake, Maroon Bells-Snowmass Wilderness, Colorado. I made two captures of this scene, one for the highlights and one for the shadows, then combined the two images in Photoshop. The difference in exposure was two stops. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 33mm. Shadows: 0.6 seconds, f/22, ISO 100. Highlights: 1/6th, f/11, ISO 100.

I always make the good-shadows exposure (the one I just set on the camera) first because I usually have to wait for the wind to stop. The good-shadows exposure will be the one with correctly exposed flowers. I want to nail that exposure first while the flowers are completely still.

If all this sounds complex, consider this: in a Rembrandt Solution situation, the difference between the correct foreground and background exposure will almost always be between two and three stops. If you calculate a one-stop difference, your camera can almost certainly straddle the range of brightness levels present in the scene. If you calculate a four-stop difference, you probably won’t be able to merge the two images without the transition line being obvious. If the difference is four stops, you’re in an HDR situation.

At this point you may be wondering, “Why not just use the Universal Exposure Strategy? That’ll cover all the bases.” The problem with the Universal Exposure Strategy in this case is that the compromise exposure recommended by the meter for the scene overall will attempt to straddle the difference between the bright highlights and the dark shadows and do justice to neither. This unacceptable compromise exposure will be the first one the camera makes. By the time the camera gets around to making the correct exposure for the flowers, the wind may be blowing again and the flowers may be blurred.
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FIGURE 8-14 Screenshot showing the Layers panel with the Add Layer Mask icon circled. The good-highlight (darker) image is at the top of the layer stack.

Merging Rembrandt Solution Images in Photoshop

In the directions that follow, I’ll assume you’re using a PC.

The first step is to load the two exposures as layers in a single file in Photoshop. The easiest way to do this is to start from Lightroom. In Lightroom, in the Library module, select both images, then choose Photo>Edit In>Open as Layers in Photoshop. If you don’t use Lightroom, start from Bridge (which ships with Photoshop). Select both images, then choose Tools>Photoshop>Load Files into Photoshop Layers. And if you don’t use Bridge, then start from Photoshop itself. Choose File>Scripts>Load Files into Stack and navigate to the appropriate files.

Whichever method you use, the next task is to drag the dark (good highlight) layer to the top of the layer stack if it’s not already there.

Target the highlight (top) layer and add a layer mask to it by clicking the Add Layer Mask icon at the bottom of the Layers panel. It looks like a square with a circle inside it (figure 8-14). Be sure your foreground color is white and background color is black. (Press D for default colors of white and black.) Be sure you’ve targeted the layer mask, not the image itself, by clicking on the mask. Select the gradient tool from the Toolbar. Click the gradient icon in the Options bar (figure 8-15) (not the drop-down arrow adjacent to the icon) to open the Gradient Editor and make sure you have Foreground to Background selected (figure 8-16). Also in the Options bar, check that Linear Gradient is chosen as the gradient type (figure 8-15). Click, hold, and drag out a gradient in the image window, starting where you want the transition from white to black to begin, and ending where you want the transition to end. Photoshop will fill in the mask with solid white above the starting point of your drag and fill it in with solid black below the ending point of your drag.
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FIGURE 8-15 To open the Gradient Editor, click the gradient icon (circled) not the drop-down arrow next to the icon. Also, be sure Linear Gradient is chosen (also circled).

White areas of the mask reveal the portion of the layer to which the mask is attached; black areas conceal that portion. Gray areas partially hide that portion of the layer, allowing the corresponding portion of the layer beneath to show through. The result is a blend of the two layers, with the balance between the two dependent on the shade of gray. The darker the shade of gray, the more the upper layer is concealed and the layer beneath is revealed. Figure 8-17 shows what the Layers panel should look like. Your image should now show the best parts of each layer, with an unobtrusive transition between the highlight and shadow regions. If it doesn’t, just redraw the gradient. There’s no need to hit control-Z to undo the first version. Photoshop will replace the first version with the new one. You can do this as many times as you like. Figure 8-8 shows the final image.
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FIGURE 8-16 Be sure Foreground to Background is selected in the Gradient Editor.

If necessary, refine the mask by painting on it with either white or black. Press B to get the Brush Tool. With the mask still targeted, paint with white to reveal more of the good-highlight region. Paint with black to reveal more of the good-shadow layer. Press the backslash key to see a translucent pink overlay of the mask. The pink overlay corresponds to black areas on the mask.

Let’s analyze the image from top to bottom just like I did when discussing split ND filters in chapter 7. Remember, white reveals, black conceals, the layer to which the mask is attached. In this example, the mask is attached to the good-highlight layer. At the top of the image, where the mask is solid white, all you see is the good-highlight image. As the mask begins its transition from white to black, still in the highlight region above the highlight/shadow line, you begin to see a blend of the correctly exposed highlights with the overexposed highlights from underneath. As a result, the highlights become a bit lighter, just as they did when using a split ND filter. Just below the highlight/shadow line, still under the transition part of the gradient, the dark shadows of the highlight layer begin to blend with the correctly exposed shadows of the layer beneath. As a result, the shadows become a bit darker, just as they did when using a physical filter. Finally, in the bottom portion of the image, where the mask is pure black, all you see is the correctly exposed shadows.
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FIGURE 8-17 The Layers panel in Photoshop CC showing the layer mask after drawing the gradient.

The image I chose for the example above works perfectly for this simple form of the Rembrandt Solution. The dividing line between highlight and shadow is nearly straight, and there are no large dark elements, like trees, that poke up into the highlight region. But what if the dividing line between highlight and shadow is irregular rather than nearly straight? The simple approach doesn’t work, as you can see in figure 8-18. Here’s how to handle even this extreme example.

Start by opening and stacking both images with the dark image on top, as before. Now, instead of adding a layer mask, press L for the Lasso tool. Draw a selection around the highlight region. You don’t need to be too fussy about making it perfect. In fact, you should draw the selection well down into the shadow region where the skyline is the boundary between highlight and shadow to avoid creating a halo (an unnatural bright region along the skyline) when you blur the mask in the final step. Add a layer mask by clicking the Add Layer Mask icon at the bottom of the Layers panel. Photoshop will automatically make the selected area white on the mask and black everywhere else. The image will look very odd, as shown in figure 8-19.
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FIGURE 8-18 This photo shows the result of using the Rembrandt Solution, either analog or digital, with a straight dividing line between the dark and clear portions of the filter, or between the white and black portions of the layer mask. Notice that the sunlit mountains and shadowed flowers are correctly exposed, but the shadowed valley walls on either side of the frame are too dark.

Now let’s make the image look natural. With the mask targeted, go to Filter>Blur>Gaussian Blur and blur the mask. You’ll need a high Radius, probably between 250 and 500 pixels, depending on the resolution of your image and how much you want to blur the mask. Click okay, and you’ll see that you’ve effectively blurred the mask, which in turn has softened the transition from the highlight to the shadow region. You can touch up the mask as needed by painting on it with either black or white. In effect, you’ve just created a custom digital split ND filter that follows the boundary between light and shadow. Figure 8-20 shows the result.
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FIGURE 8-19 The image after drawing the selection and adding a layer mask.
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FIGURE 8-20 The final result. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 25mm. Shadows: 1 second, f/16, ISO 100. Highlights: 1/4th, f/16, ISO 100.

The Rembrandt Solution Lite

Before finishing this discussion of the Rembrandt Solution, it’s worth examining the Graduated Filter in Lightroom, which allows you to apply a technique I call the Rembrandt Solution Lite to a single frame. (If you only use Photoshop, you can find an identical tool in Adobe Camera Raw. The location of the tools is slightly different, but the result will be identical.)

The Rembrandt Solution Lite won’t work with images where the highlights are completely blown out or the shadows are solid black; in situations like that, you need to shoot two frames, one exposed for the highlights, the second for the shadows, as described earlier. The Rembrandt Solution Lite technique is appropriate for high-contrast scenes where a single frame contains adequate detail in both the highlights and shadows, but where the highlights are pale and the shadows are excessively dark. Using this technique can create the illusion of greater dynamic range than actually exists in the image. To put it another way, it allows you to place both the highlights and shadows close to midtone, so that they have rich color and detail, while marrying those regions in a way that our visual system finds believable.

Before using the Graduated Filter, use the Highlights slider in Lightroom’s Basic Panel to restore some detail and color to the washed-out areas. I often use settings between -50 and -100. Use the Shadows slider to open up the shadows. I find that settings of +50 or less work well. Beyond +50, the shadows can start looking rather odd. Rather than pushing that slider to still higher values, turn to the Graduated Filter.

Both Lightroom and Adobe Camera Raw, which ships with Photoshop, contain a Graduated Filter tool. The principle is the same for both tools, and the procedures for using the tools differ only slightly. Raw captures work best, but Lightroom and Camera Raw can also apply their graduated filters to JPEGs, TIFFs, and PSDs.

Start by choosing an image with highlights that are lighter and less saturated than you would like, but which still has recoverable detail in the brightest regions. If you’re using Lightroom Classic CC, open the image in the Develop module. Choose the Graduated Filter tool (fourth icon from the left, just above the Basic panel, figure 8-21). Set the Exposure slider to a negative value such as -1. Now click-and-hold in the image window and drag downward. A single dot will appear, marking the middle of the gradient, along with three lines that mark the top, bottom, and middle of the transition zone from full-strength adjustment to no adjustment at all. In effect, you’ve just made a selection. Everything above the upper line is fully selected, meaning it will receive the full strength of the -1 exposure adjustment. Everything below the lower line is completely excluded from the selection and will receive no adjustment. The region between the two lines is the transition zone, where the exposure change fades from full strength to zero.
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FIGURE 8-21 The Develop module in Light-room Classic with the Graduated Filter active and Luminance Range Mask enabled. The Graduated Filter tool, Range Mask tool, Brush tool, and the checkbox for Show Luminance Mask are all circled. (Note that the Brush tool, explained below, is used for modifying a Graduated Filter and should not be confused with the Adjustment Brush, which is an entirely separate tool.) Everything above the upper line (indicated by an arrow) receives the full strength of the Graduated Filter adjustment, which in this example is a one-stop decrease in exposure. Everything below the lower line (indicated by an arrow) receives no adjustment. The region between the upper and lower lines is the transition. The middle line indicates the middle of the transition; a black dot inside the circle in the middle of that line (indicated by an arrow) signifies that the gradient is currently active.

You can reposition the gradient by dragging the central dot, expand or compress the transition zone by dragging the top or bottom line, and rotate the transition zone by positioning your cursor on the central line either left or right of the dot. The cursor will become a double-headed arrow. Click-and-hold, then drag, to rotate the gradient around the central dot. You can modify the position of the Graduated Filter and the strength of the adjustment at any time. Click on the central dot to reactivate the filter and modify it. And you can apply any of the other parameters listed below the exposure slider as a Graduated Filter adjustment, either singly or in combination.

You can further refine your selection by enabling Range Mask, found at the bottom of the Graduated Filter dialog box (figure 8-21). You’ve already selected which areas of the image will be modified based on your placement of the Graduated Filter. Range Mask lets you reduce the area affected by the Graduated Filter; it will not increase the area modified by the filter.

You have a choice of refining your selection based on luminance or on color. (At this writing the third choice, Depth, only applies to images from certain iPhones.)

If you choose Luminance, you have two sliders to control the effect. The Range slider controls the range of tones that will receive the effects of the filter. The scale runs from zero (black) to 100 (white). If you’re trying to darken a bright sky, for example, you might move the left (shadow) slider on the Range slider to the right to limit the effects of the filter to the highlights. Dark parts of the image will no longer be affected even if they were initially fully selected by the graduated filter. The Smoothness slider controls how much tones that are close in brightness to the selected tones are affected by the filter. A setting of zero produces hard transitions between the included and excluded tones. A setting of 100 produces a soft transition. Click Show Luminance Mask (figure 8-21) to temporarily convert the image to grayscale and display a pink overlay over the selected areas.
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FIGURE 8-22 Color Range Mask dialog box with the Color Range Selector tool circled.

Choosing Color as the type of Range Mask (figure 8-22) lets you modify the area affected by the filter on the basis of color. Click the Color Range Selector tool (circled), then click in the image to include colors you want to be affected by the filter. For example, let’s say you used the Graduated Filter to darken a blue sky, but the decrease in exposure has also affected mountains projecting upward into the sky. To confine the exposure decrease to just the blue sky and remove the effect from the brown land, click in the sky. Click-and-drag to select a range of sky colors. Hold down shift and click in different areas of the sky to select additional colors. Click once in the tool’s receptacle to put the tool away. The Amount slider controls how much colors that are close in hue to the colors you clicked on are affected. Setting Amount to zero means only the specific colors you clicked on will receive the effects of the filter. Setting Amount to 100 means a broader range of hues will receive the effects of the filter, creating a softer transition between affected and unaffected regions.

Both types of Range Mask can produce odd effects if mishandled. For example, if you’re trying to darken an overly bright sky, look closely at the land portion of the image to see if you’ve created strange changes in color or contrast. Be sure you zoom in to 100 percent to inspect for halos along the boundaries of areas that the Range Mask has excluded from the filter’s effects. With both types of Range Mask, you can see what areas of the image are being affected by the filter by checking Show Selected Mask Overlay (just below the image window, on the left) or by pressing the O key. Note that the pink overlay shows selected areas—those that will be affected by the filter. This is the opposite of the way layer masks work in Photoshop, where pressing the Backslash key displays a pink overlay over the non-selected areas of the image.
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FIGURE 8-23 Aurora over Sukakpak Mountain and the Middle Fork of the Koyukuk River, Brooks Range, near Wiseman, Alaska. The aurora can’t be photographed using HDR techniques because the exposures are too long and the curtains of swirling light move too fast. I used two Graduated Filter adjustments, one with the Exposure slider set to +0.3 to subtly lighten the foreground snow and mountain and a second with the Exposure slider set to -0.3 to darken the sky while preserving the brightness difference across the mountain/sky boundary that makes the image believable. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm, 13 seconds, f/2.8, ISO 3200.

There is one additional way to modify the effect of the Graduated Filter. With the Graduated Filter dialog box open, choose the Brush tool (circled in figure 8-21). I generally leave Feather, Flow and Density set to 100, and turn off Auto Mask. Now you can paint on the effect you’ve chosen (in this case, a decrease in exposure of one stop) over areas of the image that don’t already have the effect applied. You can also press-and-hold the Alt key, or choose the Erase mode (also circled), to subtract the effect from the selection. Note that Luminance and Color range mask settings apply to areas you’ve added to the selection by painting with the brush.

In situations that lend themselves to this technique, the digital Rembrandt Solution can quickly produce results that are both realistic and beautiful. While subject movement can be a problem, it’s often easier to manage movement using this approach than it is when using HDR software. Let’s say the wind never stops completely, so that a few blossoms are blurred, even in your very best frame. If you use the Rembrandt Solution, only one layer (the good-shadow layer) is visible in the image region containing the flowers. You will see slight motion blur in the blossoms that moved during the exposure, but you won’t see totally unnatural ghosting, with two versions of the same blossom faintly visible through each other, as can happen with HDR software. The only region where motion could be a problem is under the transition zone between the two images. Usually that can be placed on the midground or background, where it’s unlikely that subject movement will be noticeable.

My first choice when shooting high-contrast scenes is to try to get all the detail I need in a single capture. If the dynamic range of the scene exceeds the range of my sensor and subject movement between frames is likely to be a problem, I turn to the Rembrandt Solution. If the scene is high contrast but the subject is stationary, I resort to high-dynamic-range software.

HDR: A Technique That Has Come of Age

When I wrote the first edition of this book, I was an HDR skeptic. Today I am a convert. HDR imaging has come a long way toward solving one of the great challenges of photography—taking the broad range of tones we see in the real world and compressing it into the much narrower range of tones we can see on a monitor or reproduce on paper.

Before tackling HDR techniques in detail, let’s dive a bit deeper into the concept behind HDR. The number of brightness levels a digital image can contain is determined by its bit depth. JPEGs, for example, are 8-bit images, which means they can contain 256 brightness levels (shades of gray, in black-and-white terms), from solid black to pure white. Most DSLRs capture RAW files in 12 or 14 bits, which is then interpolated up to 16 bits. A 16-bit Photoshop file can contain 32,769 brightness levels. (The mathematically inclined among my readers will have noticed that 16-bit Photoshop files actually only have 215 brightness levels for technical reasons we don’t need to get into here.) While greater bit depth doesn’t directly translate to greater dynamic range, it does help preserve smooth tonal gradations in high-contrast images. A 16-bit file can cover a broad brightness range, but it’s still not enough to cover the full dynamic range of a high-contrast scene.

[image: image]

FIGURE 8-24 Mountain willow-herb and upper Blue Lake, Mount Sneffels Wilderness, San Juan Mountains, Colorado. Canon EOS 5D Mark III, Canon TS-E 24mm f/3.5L II tilt-shift lens. Two exposures merged in Photoshop CC using the Rembrandt Solution. Shadows: 1/5th, f/22, ISO 100. Highlights: 1/25th, f/22, ISO 100.
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FIGURE 8-25 Park Avenue at sunrise, Arches National Park, Utah. Since nothing was moving in the frame, I used HDR technique to hold detail everywhere in the image. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 28mm, stitched panorama, single row with four camera positions, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR Panorama utility.

Conventional images use an integer data type (don’t ask). By contrast, HDR images are floating-point images, which can contain far more brightness levels than integer-data type images—enough to cover the full dynamic range of the highest-contrast scenes we encounter. Unfortunately, HDR images contain such an enormous range of brightness levels that no conventional monitor can display them, and we’ll probably never be able to print them using ink on paper. Before an HDR image is usable, it must be tone-mapped. In other words, the dynamic range of the image must be intelligently compressed into a range we can display on a monitor and then print. HDR programs differ both in the quality of the initial floating-point file they produce and in the quality of their tone-mapping algorithms. As I write this, the best way to achieve a natural-looking HDR image is to use the HDR utility built into Lightroom Classic (the desktop version).

Setting up an HDR Image

Here’s how to use the HDR approach in the field. As with the Rembrandt Solution, be sure to lock your camera down on a solid tripod and be careful not to move the tripod or camera when adjusting the exposure. When changing exposure, be sure to change the shutter speed, not the aperture. Changing the aperture will change the depth of field, which could prevent the images from aligning perfectly.

At a minimum, you should bracket high-contrast scenes in a set of three, with a bracket interval of two stops. In other words, shoot a frame at the metered exposure, then at -2 stops, then at +2 stops. In most situations you can let the camera pick the starting-point exposure, then bracket around that setting. With certain subjects, however, that approach will fail. Let’s assume you’re working on a shot where 80 percent of the frame is shadowed rock and 20 percent is ultra-bright sky (figure 8-26). Your meter will recommend an exposure that will render the dominant subject—the shadowed rock—as a midtone. That’s all the detail you need in those dark rocks; you really don’t need any lighter exposure for the shadows. However, if you’re bracketing around the zero exposure-compensation mark, your camera will also make an exposure two stops brighter and an exposure two stops darker. The +2 exposure is unnecessary (not a big problem) but the -2 exposure may not be dark enough to bring in all the detail you want in that bright sky (a very big problem). The solution? Set your exposure compensation to -1, and bracket around that starting point. That gives you -3, -1, and +1 as your three exposures. You’ll still have plenty of shadow detail, and you’ve brought in the highlights as well. In extreme situations you may need to set exposure compensation to -2, which will give you the exposures -4, -2, and zero.

Similarly, if the shot involves 80 percent bright sky and 20 percent dark land (figure 8-27), the meter will recommend an exposure that will render the sky as a rich, saturated midtone. If you’re bracketing around the zero exposure mark, however, you’ll get a frame that’s two stops darker (unnecessary, but not a big problem) and a frame that’s two stops lighter, which may not be light enough to give you the detail you want in the land (a very big problem). The solution is to set your exposure compensation to +1 and bracket around that starting point, giving you -1, +1, and +3 as your bracket set. You’ll still have plenty of highlight detail, and you’ll have adequate shadow detail as well. Again, in extreme situations, you may need to set your exposure compensation to +2, which would give you the exposures 0, +2, +4.
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FIGURE 8-26 Wilson and Gladstone Peaks and Mt. Wilson from the summit of 14,159-foot El Diente at sunrise, Lizard Head Wilderness, Colorado. This scene is predominantly dark, which meant I needed to bias my starting-point exposure toward the dark side, then check the histogram for the darkest image to ensure that I had adequate detail in the bright sky. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 25mm, five-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.
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FIGURE 8-27 God beams (crepuscular rays) from the summit of Mt. Shavano at sunrise, San Isabel National Forest, Colorado. This scene is predominantly bright, which meant I needed to bias my starting-point exposure toward the plus side, then check the histogram for the lightest image in the set to ensure I had adequate shadow detail. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 160mm, five-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

Bottom line: if the scene is predominantly dark, bias your starting-point exposure toward dark (-1 or -2 exposure compensation); if the scene is predominantly light, bias your starting-point exposure toward light (+1 or +2 exposure compensation). Then check the histogram for each frame in the bracket set to make sure you have adequate highlight detail in your darkest frame and adequate shadow detail in your lightest frame.
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FIGURE 8-28 Indian paintbrush, Fuller Lake, and Fuller Peak at sunrise, Ice Lake Basin, San Juan National Forest, Colorado. A gossamer-thin band of mist hung over the lake, giving the peaks a slightly surreal appearance. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 18mm, five-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

For the highest-contrast scenes, such as ultra-wide panoramas with the sun in the frame, you may need to shoot five frames at a 2-stop bracket interval. This covers a range from -4 stops to +4 stops rather than -2 to +2. This disadvantage of this approach is that the +4 exposure, if not actually necessary, may be so long that it wastes precious seconds of perfect light. My preference is to use exposure compensation to change the starting point for a three-frame bracket set whenever possible.

HDR software is always improving. If you capture a wide range of exposures today, you may be able to improve your rendition of the image in the future as the software becomes more capable. Regardless of how many frames you shoot, be sure to check your histogram after your first bracketed sequence to be sure you have at least one frame with excellent shadow detail and one frame with excellent highlight detail.

The drawback of using a two-stop bracket interval is that you may leapfrog the perfect exposure for a certain part of the scene. In some situations, such as those where parts of the subject never stop moving (a stream or waterfall, for example), you may want to use the Universal Exposure Strategy I described in the previous chapter: shoot a five-frame bracket set with a one-stop bracket interval. Here’s an example of how that can help you handle a very difficult exposure situation.

Let’s say you’re shooting a stream backlit by the rising sun with the sun in the frame, as shown in figure 8-29. HDR software works well for the stationary parts of the scene, but the flowing water exhibits ghosting. On close examination, you can see two translucent versions of the same waves and ripples roughly stacked on top of each other but not perfectly aligned. HDR software offers tools to correct ghosting, but they’re imperfect at best. The solution is to create an HDR file from all five frames in the bracket set, then edit the HDR file for best detail in areas surrounding the flowing water. Now identify the single frame that best shows the flowing water, ignoring other areas of the frame that may be too dark or blown out. Edit the single frame so the flowing water looks perfect. Bring the HDR version and the single best-water frame into Photoshop as layers in a single file. Drag the HDR layer to the top of the layer stack. Add a layer mask to the HDR layer. Choose the brush tool, set the foreground color to black, and be sure the mask is targeted, not the image itself. Now paint over the ghosted water in the HDR layer to reveal the good water from the single-image layer beneath.

Tone-Mapping HDR Images in Lightroom

Once you’ve captured the component images, the next step is to combine them into a floating-point file. Fortunately, Lightroom Classic now offers a simple way to do just that. Select all the images you want to combine, then choose Photo>Photo Merge>HDR. Alternatively, you can right-click on any selected image and choose Photo Merge>HDR. Lightroom will produce a 16-bit floating-point RAW file using Adobe’s open-source DNG file format. That means Lightroom’s HDR files retain all the editing flexibility you expect from a RAW file.

The next step is to open the image in Lightroom’s Develop module. The first thing you’ll notice is that the Exposure slider in the Basic Panel now provides a range from -10 to +10 stops. For an ordinary integer-based RAW file, the range is just -5 to +5 stops. That gives you an idea of just how much data you get to play with. Don’t expect to do all the work with the Exposure slider, however. You’ll probably need to make some large adjustments of the Shadows, Blacks, Highlights, and Whites sliders to bring out all the detail in the file. Many HDR images benefit from adding contrast in the Basic or Tone Curve panel, and you may need to further adjust shadow and highlight density with the Graduated Filter and Adjustment Brush. You’ll find that you can recover more clean, usable detail, even in the darkest shadows and brightest highlights, from an HDR image than you can from a standard RAW file. And it’s all non-destructive. You can return to the image at any time to make further refinements. If your goal is to create natural-looking images of high-contrast scenes, you’re going to love this approach.
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FIGURE 8-29 Cascade above Lake Isabelle at sunrise, Indian Peaks Wilderness, Colorado. Situations like this, with a backlit, reflective, moving subject and the sun in the frame, present an extreme exposure challenge. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 28mm, seven-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility. Ghosting in water corrected in Photoshop by opening the best single exposure for the water and the HDR file as layers in a single file and masking out the ghosted water to reveal the optimized water.

Recently I’ve begun experimenting with a hybrid Rembrandt Solution/HDR technique for shooting grand landscapes with wildflowers in the foreground (figure 8-30). Here’s the problem: wildflowers look best in soft light, which is usually dim, but the mountains in the background look best in strong, bright light. That means I often end up shooting grand landscapes containing wildflowers in high-contrast light. The Rembrandt Solution can work well if there’s a clean dividing line between the shadows and highlights, but not so well if a dark shadowed tree projects up against the bright sky or if the wildflowers themselves are silhouetted against a bright background. The standard HDR approach of shooting a three-frame bracket set, two-stop bracket interval, works fine if the day is completely windless—a rare occurrence in the mountains. Most often there’s a breeze, which means waiting for the wind to stop so you can capture razor-sharp flowers. Often the lulls are very brief. If you’re using the standard metered-under-over bracketing order, the camera won’t record the flowers correctly until the third frame. By that time the wind may already be blowing again.
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FIGURE 8-30 Larkspur, the lower Blue Lake, and Dallas Peak, Mt. Sneffels Wilderness, San Juan Mountains, Colorado. I used my hybrid Rembrandt Solution/HDR technique to create this image. Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 18mm. Shadows: 0.6 seconds, f/22, ISO 100. Highlights: 1/10th, f/22, ISO 100.

Here’s my solution. I use the Rembrandt Solution metering strategy described earlier in this chapter, which ensures that the very first frame I shoot will give me perfectly exposed flowers. That way I can take advantage of even the shortest lull in the breeze. The second frame will record proper detail in the bright background. I then use Lightroom’s HDR utility to merge the two frames. Although this approach could certainly produce ghosting with some pairs of images, I’ve found it works surprisingly often. When it does, you can achieve a natural look more easily than you can using the standard Rembrandt Solution, and retain all the editing flexibility of working with a RAW file.

Keeping It Real with HDR

Despite all the advances in HDR software in recent years, achieving a natural-looking result can still be a challenge. As I’ve discussed, we’ll never be able to create an image on paper that displays the full dynamic range we can see in the real world. In that sense, it’s impossible for a print to ever look completely real. But it is possible to get close—close enough that a print evokes in the viewer many of the same emotions that the real scene evoked in you.
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FIGURE 8-31 Sunrise over Mt. Herard, Great Sand Dunes National Park, Colorado. On January 31, 2018, while shooting sunrise from the summit of High Dune, I was able to photograph the most intensely saturated magenta light I had ever been privileged to witness. I used HDR technique to hold better detail in the dark mountains and dunes but made sure the sky in the HDR image matched the sky in the single best sky exposure. The color was so intense I actually zeroed the Saturation and Vibrance sliders in Lightroom Classic’s Develop module, rather than using my default setting of 10. Canon EOS 5D Mark III, Canon Compact-Macro EF 50mm f/2.5, five-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.
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FIGURE 8-32 Castle Peak from the summit of Greg Mace Peak at sunset, White River National Forest, Colorado. Although one frame from the bracketed set of images showed much more saturated clouds, putting such dark clouds above a midtone landscape would have looked unnatural. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm, five-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

My guide when preparing prints has always been what I saw, rather than what my film or sensor captured. I was never satisfied with the limited dynamic range of my 4×5 film, for example, and I carried eight graduated neutral-density filters to try to capture shadow and highlight detail the way I saw it. When affordable film scanning became available, I began using Photoshop to further adjust shadow and highlight density. Digital capture was another step forward, but even the high-end DSLR I’m using today still has less dynamic range than my eyes, which is why I use a variety of digital techniques, including HDR, to capture what I saw.

But how do you really know what you saw hours, days, or weeks later? According to Rochester Institute of Technology professor Mark Fairchild, people are notoriously bad at remembering colors. We can distinguish thousands of different colors if they are placed side by side, but we can accurately remember less than 100. We can easily remember if the flowers were blue or red, for example, but we quickly forget what shade of pink we saw in sunset clouds. To further muddy the waters, according to Fairchild, people tend to remember colors as more saturated than they actually were. In addition, we tend to substitute certain memory colors for common objects. For example, we remember yellow-green grass as greener than it actually was, and we tend to remember sky as pure blue when it actually wasn’t. Your best guide to what you saw is your original bracketed set of images—with one qualification.

Let’s assume you’ve created an HDR file in Lightroom. As you begin to adjust the file, compare the region you’re working on to the frame from your bracketed set that is properly exposed for that region. If you’re adjusting the portion of the image that contains flowers, for example, “properly exposed” may mean the frame in which the green foliage surrounding the flowers was rendered as a midtone. If you’re adjusting a sunset sky, however, don’t pick the frame in which the glowing clouds are midtone and everything else is black. As pretty as those clouds may be, they’re underexposed. Glowing clouds are a highlight; they should be brighter than midtone. Midtone clouds will look unnaturally dark if placed in a landscape where the flowers beneath are also midtone.

Here are some other key principles for making your HDR photos look more realistic:


	•Keep saturation under control: Wildly over-saturated colors may catch your viewer’s eye, but excessive color saturation looks unnatural and is a flimsy reed on which to hang the entire impact of your image.

	•Let highlights be highlights: As Margaret Livingstone, a neurobiologist and vision researcher at Harvard Medical School points out, “We don’t actually perceive the amount of light at any point in a scene, but instead we perceive the relative amount of light at each point, compared to that point’s immediate surround.” Explaining further, she added, “Something looks light only if it is lighter than its background.” Photographs of high-contrast scenes generally look more realistic if the brightest tones are close to pure white but not clipped on the histogram. Images containing the sun are an exception. The disk of the sun itself will always be blank white unless it is partially concealed behind dense fog or clouds. In a clear sky, the sun can cause veiling flare in our eyes as well as our lenses. Veiling flare, an overall diffuse, washed-out appearance in an image, occurs when the sun is shining directly on the lens surface, even if the sun is outside the frame. (Sunlight shining directly into our eyes can cause a similar condition.) Allowing some degree of flare to reduce the contrast in the region around the sun can make an image look more natural. Your HDR sequence may have a frame that’s so dark it shows very little flare at all, but that’s not necessarily the best frame to match.

	•Let shadows be shadows: Compressing the tonal scale until the shadows and highlights have the same density screams “HDR!” Retaining small areas of pure black makes your images more believable so long as the subject matter allows it. Most high-contrast scenes do. Large areas of near-black shadows, however, can be unnatural, since our eyes can usually see good detail in broad shadow regions.
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FIGURE 8-33 Twilight over the Colorado River from Dead Horse Point, Dead Horse Point State Park, Utah. This broad panorama has an angle of view of about 130 degrees. The distant buttes along the right edge of the frame are nearly in the same direction as the setting sun, which is just out of frame to the right. Notice how much lower in contrast these buttes are compared to those near the left edge of the frame. Allowing the sky to become very bright and the buttes to become hazy in the direction of the sun enhances realism. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 35mm. Stitched panorama with six camera positions. Three-frame bracket sets, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR Panorama utility.


	•Maintain good local contrast in the highlights and shadows: As I’ve discussed, our visual system does not analyze contrast globally. Instead, we analyze contrast locally, within regions, most notably highlights and shadows. According to both Fairchild and Livingstone, there’s no easy way to define in a scientific sense what level of local contrast looks most realistic. Fairchild says, “Amazingly, we are pretty good at just looking at them (images) and making a judgment (and with fairly good agreement among observers).” When in doubt, go back to your bracketed set of images to see what level of local contrast you captured in the frame that’s properly exposed for the region of interest. Strong overall contrast makes bright areas look brighter. For example, if you have the sun in the frame, letting a few shadows go dark will make the sun appear brighter, which will enhance the naturalness of the image’s appearance.
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FIGURE 8-34 Lenticular clouds over Grays and Torreys Peaks from knoll above Loveland Pass, Colorado. HDR technique was necessary to hold good detail in both the sky and the land, but gradients helped blend the two regions into a believable whole. Canon EOS 5D Mark III, Canon EF 70-200mm f/4L IS USM at 70mm, five-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.


	•When it comes to blending shadow and highlight regions into a believable whole, gradients can be your friend: As you know by now, I love gradients. They’re essential when employing the Rembrandt Solution, but also extremely useful when tone-mapping your HDR images.

	•Look at HDR images at all scales, from thumbnail to print size: You’re looking for two different problems here. One characteristic of an over-baked HDR is excessive textural contrast. You’ll see this often in shots of old cars and abandoned factories, where the texture in the rust and peeling paint has a grungy, hyperreal quality. Excessive use of Clarity in Lightroom or Camera Raw can produce this look. The texture may look fine at screen size but be a problem once you zoom in to print size at, say, 16×24 inches. The second problem concerns gradients. If you employ the Graduated Filter tool to help blend the highlights and shadows, look at the image at thumbnail size (the first size most people will see in this digital era). If the transition zone is too narrow, it can be obvious in the thumbnail even if the print-size image looks fine.

	•Beware halos where dark objects meet bright backgrounds: This is another dead giveaway of an overbaked HDR. HDR programs have gotten much better over the past few years at controlling halos, but halos can still be an issue, particularly if you compress the tonal scale too far.



Final Thoughts on Realism and HDR

In the days before digital, a film aesthetic ruled. Straight photographs were generally deemed “realistic” even though our eyes could see more detail in the highlights and shadows of the actual scene than the film could record. For a high-contrast scene in the film era, bright highlights and inky black shadows were considered realistic because that is what we were used to seeing. The invention of digital photography gave photographers greater control over highlight and shadow density, and the film aesthetic began to seem less realistic because it didn’t capture the real-world scene as accurately as a digital sensor could.

Today’s HDR software goes even further: it gives you total control over the density of every part of your frame, from the deepest shadows to the brightest highlights. This unprecedented power has opened the door for a new aesthetic, but this new aesthetic has not yet become widely accepted. Some people love HDR and the way it can render every part of the scene in rich detail; others hate it. There is no consensus among landscape photographers about the best use of the incredible new tools at our disposal. Opinions on HDR vary, and the technology continues to evolve; in this period of flux, your best guide to producing a realistic image—one that represents what you saw during capture—will be your bracketed set of images, your knowledge of how our visual system processes high-contrast scenes, and your own good judgment.
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FIGURE 8-35 Columbine, Vestal Peak, and Arrow Peak at sunset, Weminuche Wilderness, Colorado. Allowing the brightest highlights (the backlit white clouds) to become almost-but-not-quite clipped enhanced the realism of this image. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 19mm, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.
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FIGURE 9-1 Aurora at Powder Point, an arm of Prelude Lake, Hidden Lake Territorial Park, along the Ingraham Trail near Yellowknife, Northwest Territories, Canada. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm, five camera positions, 8 seconds, f/2.8, ISO 3200.
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Take a Walk on the Wide Side

It’s a wide, wide world out there. Certain subjects just cry out to be photographed in a panoramic format. Many of my favorite images from my “Sunrise from the Summit” project, in which I photographed sunrise (or sunset) from the summit of all 54 of Colorado’s 14,000-foot peaks, are panoramas. Something about that ultra-wide angle of view, sometimes as much as a full 360-degrees, captured the exhilarating, humbling, and awe-inspiring experience of being a tiny speck on top of the world. Many more-accessible scenes also fit the panoramic format. My favorite panoramas also include intimate landscapes taken inside golden aspen groves, sweeping vistas of sculpted sandstone canyons, and ultra-wide images of the Milky Way forming an arch that stretches from horizon to horizon.

The easiest way to shoot a panorama is to take a single frame and crop it to whatever aspect ratio works best for the subject. There’s no law that says that an image composed within a 3:2 frame must be shown with that same aspect ratio. However, there are two disadvantages to creating a panorama with only a single frame. First, your shot is limited to the angle of view of your widest lens. For my 16mm lens, that’s 97 degrees—wide, but not as wide as I often want. The second disadvantage concerns print size. Panoramas look good printed big, but the biggest print you can make is limited by the resolution of the single frame. The solution is to shoot a series of images, rotating the camera between shots so each frame overlaps the next, then stitch all the frames together with appropriate software. With this approach, it’s possible to create enormous panoramas—as much as 360 degrees wide—with tremendous resolution and sharpness.

Setting up a Single-Row Panorama

The simplest panoramas to create consist of a single row of images. The key to shooting a single-row panorama that can easily be stitched together is proper setup of the camera and tripod in the field. If you do a careful job there, the actual stitching of single-row panoramas is straightforward.

First, level the chassis, the part at the base of the tripod head where the legs join, by adjusting the length of the tripod legs. Check your work using the level built into the chassis (if you have one) or a handheld level. Note that leveling the camera is not the same thing as leveling the chassis. You need to level the plane on which the tripod head rotates as you pan across the scene. This is a crucial step; get it wrong, and a horizon that should be straight and level will look like a roller-coaster track. Next, level the camera left to right using the in-camera level or a level in the hot shoe. In the past it was also helpful to level the camera front to back, but stitching software these days is so good that this step is no longer necessary. I normally orient the camera vertically, which requires shooting more images to cover the width of the panorama, but also gives me higher resolution in the final image. If the closest part of your subject is 100 feet away or more, this completes the physical setup.
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FIGURE 9-2 Panorama of Elephant Canyon at sunset, Needles District, Canyonlands National Park, Utah. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 28mm. Stitched panorama, single row with seven camera positions, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR Panorama utility.

Of course, the most interesting panoramas are typically those that include a nearby foreground. If your composition includes elements close to the camera, there’s another step required for setup: positioning the camera so it rotates around the nodal point of the lens. This step is necessary to prevent foreground elements from moving in relation to background elements as you rotate the camera, a phenomenon called parallax. To demonstrate this, hold up one finger and close one eye. Rotate your head back and forth while holding your finger stationary. Your finger will seem to move in relation to the background. This is because your eye is not centered on your head’s axis of rotation. Rotating the camera when its “eye” (the lens) is not centered over the axis of rotation (the center of the tripod head) produces a similar result. Trying to assemble a panorama with serious parallax errors will befuddle even the smartest stitching software.
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FIGURE 9-3 Wolcott Mountain, Mears Peak, Peak 13,134, and lupine in the Mt. Sneffels Wilderness at sunrise, Colorado. Panoramas like this one, with close-in foregrounds, require use of a nodal slide to prevent parallax. Canon EOS 1Ds Mark III, Canon EF 16-35mm f/2.8L II USM at 20mm. Stitched panorama, single row with six camera positions, three-frame bracket set, two-stop bracket interval at ISO 400, images merged using Lightroom Classic’s Photo Merge>HDR Panorama utility.

Rotating the camera around the nodal point of the lens requires purchasing a specialized panorama head. The Really Right Stuff Pano Elements Package that I currently use is shown in figure 9-4. The package consists of two parts: the nodal slide, on which the camera is mounted, and the panning clamp, which is mounted on the tripod head. The L-bracket bolted to the bottom and side of the camera was an essential but separate purchase. Once the panning clamp is leveled using the normal ballhead controls, you don’t need to touch those controls again. Leveling the panning clamp and using it to pan across the scene means the plane of rotation stays level regardless of whether the chassis is level. By design, leveling the panning clamp also levels the camera left to right. Using a panning clamp greatly simplifies setup. No more tedious adjusting of the length of each tripod leg to make the chassis parallel to the ground, then leveling the camera left to right as a separate step!

The disadvantage of using a panning clamp is that it forces the camera to be level front to back. That means you can’t point the camera up to include a tall mountain or down to include a deep canyon. The only way to ensure that tall mountains or deep canyons are included is to use a lens with a field of view so wide it will include the highest or lowest part of your subject with the camera level front to back, then crop off the excess from the opposite side of the image. For example, even with my widest lens, a 16mm, I can only look up 48 degrees or down 48 degrees (half the angle of view of the lens, since the camera is level from front to back). If your widest lens isn’t wide enough, you can’t shoot the panorama with the panning clamp.

There are two solutions to this problem. The first is to remove the panning clamp from the system and attach the nodal slide directly to the tripod head. This requires you to once again level the chassis by adjusting the length of the tripod legs. Although tedious, this approach lets you point the camera up or down and still eliminate parallax. You still need to level the camera left to the right. The second solution is to purchase a multi-row panorama kit and use it to shoot a single row with the camera pointing up or down. I’ll discuss multi-row panorama gear later in this chapter.
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FIGURE 9-4 A Really Right Stuff nodal slide and panning clamp.

Finding the Nodal Point

Here’s how to find the nodal point of your lens. First, create a situation in which some part of the subject is close to the lens, say, 18 inches or 2 feet away, while the background is at least 50 yards away. One easy setup is to tie a string to a branch or some other high support where you can see past the string to a well-defined landmark like a building or streetlamp. Hang a weight from the string to keep it from blowing in the wind. Now set up and level your camera as previously described. Adjust the nodal slide until you’ve positioned the center of the lens approximately over the axis of rotation of your tripod head. Now rotate the camera left to right. If the string shifts to the right in relation to the background, move the nodal slide forward (away from you as you look through the camera). If the string shifts to the left in relation to the background, move the nodal slide backward (toward you as you look through the camera). Find the position on the nodal slide at which the string remains stationary in relation to the background as you pan the camera from left to right. You only need to noodle over nodal points once: this is a one-time test that will not need be repeated so long as you use the same camera, lens, and L-bracket.
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FIGURE 9-5 This pair of photographs demonstrates what happens when you rotate the camera with the axis of rotation passing through the camera body rather than the nodal point of the lens. Notice that the string appears to the right of the streetlamp in the image on the left, but to the left of the streetlamp in the image on the right.

If you’re working with a zoom, you should test several representative focal lengths, say, 16mm, 20mm, 24mm, 28mm, 35mm, and 50mm. You don’t need to test every millimeter change in focal length. You may find that you don’t have enough travel on the nodal slide to rotate a 70mm lens around the nodal point, but you’re not likely to be shooting panoramas with very close-in foregrounds with a 70mm lens because the depth of field of a 70mm lens extends only from 18 feet to infinity even at f/22. Longer lenses offer even worse depth of field. Write the results on a small card and put the card in your camera bag. I printed mine on an adhesive label and attached it to the nodal slide itself, then protected the label with a clear peel-and-stick laminate available at any office-supply store.
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FIGURE 9-6 This pair of photographs demonstrates what happens when you rotate the camera with the axis of rotation passing through the nodal point of the lens. Notice how the string remains in the same place in relation to the streetlamp in both frames.

Camera Settings for Single-Row Panoramas

After perfecting your composition, leveling your camera, and positioning the nodal slide correctly, turn your attention to the camera controls. All controls should be on manual. Use manual exposure, manual white balance, manual ISO selection, and manual focus. Any change in exposure, color, depth of field, or focus point can make it impossible to stitch the images together. If possible, choose an exposure that will work for all frames in your panorama. If that’s not possible, use the exposure strategy I’ll discuss in the following sections. Compose generously, particularly with wide angles. Include more of the scene, on all four sides, than you will want in the final composition. When initially stitched together, the panorama will have scalloped edges. Although some stitching programs provide ways to fill in the scalloped edges, I prefer to include some extra image area when I compose, then crop off the excess.

Rotate the camera between shots so that each frame overlaps the next by about 30 percent. You don’t need to use precisely the same amount of overlap for each successive frame. However, I prefer to rotate the camera by a precise number of degrees using the scale on the panning clamp and the following table. It’s quicker to use the degree scale when the light is changing fast than it is to look through the camera as you pan to the next camera position. At night, when you can’t see much through the viewfinder and Live View on most cameras is useless, using the degree scale is essential. I shoot all panoramas from left to right because the degree scale counts upward when rotating in that direction. Be sure you set up the panorama so the degree scale reads zero at the first camera position. That simplifies the mental gymnastics you need to do to calculate the next camera position. For example, it’s easier to add 25 degrees repeatedly if you’re starting at zero (0°, 25°, 50°, etc.) than if you’re starting at, say, 13 degrees (13°, 38°, 63°, etc.).
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FIGURE 9-7 A 200-degree panorama looking west at sunrise from the summit of 14,309-foot Uncompahgre Peak, March 2, 2010, Uncompahgre Wilderness, Colorado. I used the techniques I described in chapter 4 to determine the best day to shoot the full moon setting over Wetterhorn Peak at sunrise. Canon EOS 1Ds Mark III, Canon EF 16-35mm f/2.8L II USM at 24mm. Stitched panorama, single row with six camera positions, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR Panorama utility.

Stitching Panoramas

You can use Lightroom, Photoshop, and many other programs ranging from simple and cheap to complex and expensive to stitch your single-row panoramas together. The easiest and best solution at this writing is to use Lightroom. In the Library module, select the images you want to stitch, then choose Photo>Photo Merge>Panorama or right-click on any image and choose Photo Merge>Panorama. In the Photo Merge dialog box (figure 9-8), choose the projection you want to use: Spherical, Cylindrical, or Perspective. Spherical works well for multi-row panoramas and single-row panoramas shot with an ultra-wide-angle lens, particularly if the lens was pointed up or down. Cylindrical is usually best for single-row panoramas shot with moderately wide to telephoto lenses. Perspective often fails or produces a bizarre result. The preview will update as you click through the options, making it easy to decide which option is best for your panorama. The Boundary Warp slider will eliminate the scalloped edges of the panorama, but it must warp the image to do so. Checking Fill Edges will cause Lightroom to fill in the scalloped edges by inventing image content that is supposed to be a seamless continuation of the adjacent portion of the captured image. Check the result carefully; this feature is amazing when it works, but it can also fail dramatically. (As I mentioned earlier, I prefer to compose generously and crop off the scalloped edges.) Click Merge, and Lightroom will produce your stitched panorama. If you’ve done everything right in the field, the result should be perfect, with no stitching errors, such as odd, blurry discontinuities in the boundaries of objects that should be smooth. Better yet, your stitched panorama will be a DNG (Adobe’s RAW file format). That means it still has all the editing flexibility inherent in RAW images.
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FIGURE 9-8 The Photo Merge>HDR Panorama dialog box in Lightroom Classic showing the settings I used to create figure 9-7.

Shooting and Processing High-Contrast Panoramas

If you’re shooting a very wide panorama, the brightest highlights are likely to be much brighter than the darkest shadows. In those situations, HDR will be the only viable way to capture good detail in both the shadows and highlights. I start by setting the best compromise exposure for the frame that will be the middle of my panorama (unless that frame includes the sun, in which case I exclude the sun when metering). Normally I use the exposure recommended by the camera as a starting point. As with all panoramas, I set all camera controls to manual. Then I pan the camera to the first camera position, which is always at the left end of the panorama. When the light hits, I shoot a three-frame bracket set with a two-stop bracket interval, so my exposures are, in order, 0, -2, and +2. After shooting the complete panorama, I check my histogram for each bracketed set to make sure I’ve got the detail I want in the highlights and shadows. If necessary, I’ll use exposure compensation to set the starting point for my bracketed set at -1 or +1 to ensure that my lightest frame has good shadow detail and my darkest frame has good highlight detail in each bracketed set. In extreme situations, I sometimes zero out exposure compensation and shoot a five-frame bracket set with a two-stop bracket interval to ensure that I have all the image data I need.
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FIGURE 9-9 East and West Beckwith and Marcellina Mountain at sunset from knoll along the Lake Irwin Trail, Kebler Pass area, Gunnison National Forest, Colorado. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 33mm. Stitched panorama, single row with six camera positions, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR Panorama utility.
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FIGURE 9-10 Turks Head and the Green River at sunset, Island in the Sky district, Canyonlands National Park, Utah. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 20mm. Stitched panorama, single row with six camera positions, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR Panorama utility.

After downloading the files to Lightroom, I select all the files in the panorama sequence and choose Photo>Photo Merge>HDR Panorama. Lightroom will combine all the images in each bracketed set into a 16-bit floating-point DNG, then stitch all the HDR DNG files into a panorama. Once again, the final file is a DNG RAW file, with all the editing flexibility of the RAW format.

If you’re shooting a 360-degree panorama, be sure to start the sequence by shooting the frame you’ll want on the left side of the finished panorama. You’re shooting a full circle, but the starting point still matters. By the time you work your way around the circle, enough time will have elapsed that clouds and sky color may no longer match up across the boundary between the first and last frames.

Lightroom often seems to have a mind of its own when stitching 360-degree panoramas. Rather than starting the stitch with the frame you shot first (the one you want at the left end of the panorama), it will pick an image from the middle of the sequence and start stitching from there. To solve this problem using Lightroom, you’ll probably have to drop the last image in the sequence, so that your completed panorama is really only 340 or 350 degrees, not a full circle. Another possible solution is to locate the first image you shot (the one that will end up at the left end of the finished panorama). Then locate the last image in the sequence (the one that will end up at the right end). In the final panorama, the right edge of the rightmost image should end where the left edge of the leftmost image begins. Crop the right side of the rightmost image so that no part of this image overlaps the left edge of the leftmost image. At this writing, Lightroom will only stitch images that have exactly the same pixel dimensions, so it will ignore the cropped image. To stitch together all the images, including the cropped one, you’ll need specialized stitching software. PTGUI is my current favorite.
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FIGURE 9-11 Panorama of the Black Canyon of the Gunnison from Exclamation Point, with the Narrows on the left, flanked by the north and south Chasm View walls, and the Painted Wall on the right. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm. Stitched panorama, two rows, four camera positions per row, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR Panorama utility.

Multi-Row Panoramas

Multi-row panoramas are stitched together from an array of images rather than a single row. For example, you might shoot four rows of images, with each row containing 10 images. The completed array would have four rows and 10 columns. Single-row panoramas are much easier to set up, shoot, and stitch together, so why would you ever want to shoot a multi-row panorama?

There are three main reasons. The first is to create images with mind-boggling resolution. The second is to shoot subjects that are both taller and wider than your widest lens can encompass. And the third is to shoot single-row panoramas in which you point the lens up or down without having to level the chassis by adjusting the length of the tripod legs. In conjunction with ultra-fast, moderately wide lenses, multi-row panorama gear also opens up intriguing possibilities when shooting the Milky Way, as I’ll discuss in the next chapter.
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FIGURE 9-12 Milky Way panorama over Missouri Mountain and the Sawatch Range from the summit of Huron Peak, Collegiate Peaks Wilderness, Colorado. Canon EOS 5D Mark III, Canon EF 50mm f/1.4 USM, stitched panorama, four rows, ten camera positions per row, 13 seconds, f/1.4, ISO 6400.

By stitching together multiple rows, you can create enormous files from which you can make huge prints with excellent quality. For example, I once had an assignment to shoot the backdrop for a trade-show booth that had to measure 10×10 feet at 300 ppi—which meant creating a file that was 36,000×36,000 pixels. I used a 200mm lens and shot nine rows with 13 images per row.

On another occasion I shot a Milky Way panorama from the summit of 14,003-foot Huron Peak (figure 9-12). I used a 50mm lens and a multi-row panorama setup to shoot four rows with 10 images each. The complete panorama measures 15,173 x 27,588 pixels—big enough to make a 51×92 inch print at 300 ppi.
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FIGURE 9-13 My Really Right Stuff multi-row panorama setup.

[image: image]

FIGURE 9-14 Sunrise panorama of the south fork of Horse Canyon and the Maze from Brimhall Point, Maze District, Canyonlands National Park, Utah. I shot this panorama as a single row but used multi-row panorama equipment so I could point the lens down to include the bottom of the canyon. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 21mm, stitched panorama, single row, four camera positions, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR Panorama utility.

The Milky Way is a perfect example of a subject that is both wide and tall. At the right time of night, at the right time of year, the Milky Way makes a gigantic arch that stretches from horizon to horizon. A panorama showing the full arch can span an angle of 180 degrees left to right and 100 degrees vertically. Multi-row panorama gear lets you go wide both horizontally and vertically. Single-row panoramas let you go as wide as you want horizontally, even as wide as 360 degrees, but you are limited in vertical angle of view by the angle of view of your widest lens. Multi-row pano gear gives you the freedom to shoot as big an image, in an angular sense, as you want. It also gives you a fast, accurate way to keep the plane of rotation level while shooting a single-row panorama with the lens pointed up or down.

There are many ways to fudge the recommendations I’ve provided here. However, all of them come with the risk that the images will fail to stitch. You don’t want to blow some magnificent opportunity by using an unreliable shooting procedure. I prefer to use and teach methods that I know will work.

You can see my current multi-row panorama setup, which was made by Really Right Stuff, in figure 9-13. This hardware lets you shoot multi-row panoramas while keeping the plane of rotation level. As with a single-row panorama, you must rotate the camera around the nodal point as you pan from left to right if you have a close-in foreground. You can find the nodal points of your lenses for a multi-row setup using the same procedure you used for single-row panoramas. In addition to positioning the camera correctly from front to back using the nodal slide, you’ll also need to position the camera correctly from left to right, so the pivot point of the rotating base passes through the center of the lens. It will be easier to stitch together your multi-row panorama if you use precisely the same increment of rotation while panning the camera horizontally, as well as when you position the “pitch” of the camera (the degree to which it is pointing up or down) in between each row. For example, when using a 50mm lens and a full-frame camera set vertically, I pan the camera 20 degrees in between each frame and use a 30-degree pitch in between rows. I always shoot the bottom row first, from left to right, then the next higher row, again from left to right, and so on.

As with single-row panoramas, you must use manual exposure, manual focus, manual white balance, and manual ISO so that the component images will stitch together seamlessly.

Stitching software works by finding common points in the overlapping regions of adjacent images, then warping the component images until all the common points match up. Software’s ability to do this reliably has come a long way over the last five years. However, no program is invincible. For certain difficult stitches, you need high-end, specialized stitching software. Although features vary from program to program, in general these specialized programs have two major advantages over Lightroom. The first is that some programs let you define the grid in which the individual frames will be placed. For example, you can specify how many rows and columns the grid has, the spacing in degrees between images both vertically and horizontally, the sequence in which you shot the images, and the pitch of the first row. This information allows the software to create a rough layout of the images, which is particularly useful if some adjacent frames contain nothing but plain blue sky with no overlapping subject elements that the software can match up.

The second advantage of some advanced programs is that you can add control points manually. Control points, which always come in pairs, mark the identical point in the overlapping portions of two adjacent frames. For example, the summit of Longs Peak might appear on the right side of one frame and the left side of the adjacent frame. By adding control points to the top of the summit cairn in both frames, you’re telling the software to make those two points match up in the final panorama. If you can add three or more pairs of control points to each pair of images, you’ve given the software a good idea of how to match up the various subject features. The software does its best to add control points automatically, but the ability to add additional control points manually makes it possible to complete difficult stitches that might otherwise require hours of tedious retouching by hand.

Learning to shoot and stitch panoramas from multiple frames will open up a new world of photographic possibilities. No longer are you limited to seeing the world through the rectangular frame defined by your viewfinder, with its rigid 2:3 aspect ratio. That view, as pleasing as it may be, is only the starting point in your search for the most evocative possible composition. Take a walk on the wide side, and you’ll never again be content to see the world in just one way.





[image: image]
FIGURE 10-1 Milky Way over Mt. Harvard from the summit of Mt. Oxford, Collegiate Peaks Wilderness, San Isabel National Forest, Colorado. Images like this would have been nearly impossible in the film era. Modern digital cameras have brought images like this within reach of every photographer. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm, 30 seconds, f/2.8, ISO 6400.
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The Landscape at Night

Today’s high-end DSLRs and mirrorless cameras can make landscape photographs at night that were simply impossible in the film era. Film lacked the sensitivity to record the night sky as we see it, with apparently stationary stars. Exposures on even the fastest (most sensitive) film were usually so long that the stars made visible streaks as the earth rotated, rather than being rendered as points of light. True, some photographers used tracking devices to counteract the earth’s rotation, but these were specialized tools not widely used by most shooters. The sensors in today’s best digital cameras, by contrast, are so sensitive at high ISOs that photographers can capture the night sky using exposures short enough to record the stars as pinpricks of light. In brief, we can now use readily available equipment to make photographs that capture some of that sense of wonder we all felt as children gazing up at the star-filled night sky.

Mastering night photography will let you tackle six major nocturnal subjects: the Milky Way, star trails, the aurora, landscapes lit by the full moon, meteor showers, and lunar eclipses. I’ll provide an introduction to shooting the first four in this book. For an in-depth discussion of how to photograph all of these subjects, please see my book Dusk to Dawn: A Guide to Landscape Photography at Night, also published by Rocky Nook.

Equipment for Night Photography

Recent cameras perform better at night than older ones. Your camera should offer ISOs up to at least 6,400. Although you probably won’t shoot at ISOs higher than that, a camera that offers still-higher ISOs will probably be better at 6,400 than one whose top ISO is 6,400.

Two basic categories of lenses work well for night photography: ultra-wide-angle, moderately fast lenses, such as a 14mm or 16mm f/2.8 (or zooms with these specs at the wide end of the range), and ultra-fast, moderately wide lenses, such as a 35mm f/1.4. Ultra-wide-angle lenses are your best bet when just starting out. They’re versatile, meaning you’ll find them useful both day and night; they include a wide area of the sky, which is often essential when shooting the Milky Way, star trails, meteor showers, and the aurora; they provide good depth of field, even when wide open; and they offer long exposures before the stars begin to streak due to the earth’s rotation. Their disadvantage, however, is low light-gathering power. A 35mm f/1.4 lens, for example, gathers 19 times as much light per second of exposure as a 16mm f/2.8 lens. More light-gathering power translates to much lower noise. True, you can’t use as long an exposure with a 35mm f/1.4 as you can with a 16mm f/2.8 if you want to avoid visible star streaks, but the gain in light-gathering power is still huge. The disadvantages of a 35mm f/1.4 are lack of versatility, which makes their high cost even more daunting; shallow depth of field; and a much narrower angle of view, which often necessitates shooting single or multi-row panoramas to include all of the subject. That, in turn, greatly increases the complexity of both shooting and processing.

[image: image]

FIGURE 10-2 Aurora at Powder Point, an arm of Prelude Lake, Hidden Lake Territorial Park, along the Ingraham Trail near Yellowknife, Northwest Territories, Canada. Fast, ultra-wide lenses are essential for aurora photography. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 20mm, 10 seconds, f/2.8, ISO 3200.

The final consideration when choosing a lens for night photography is control of stellar aberrations. Some lenses, even very expensive ones, will create images of stars in the corner of the frame that have grown “bat wings.” These aberrations, which are frequently but erroneously called coma, are an annoyance in single-frame images and a major headache when stitching together panoramas. There are now many night-photography websites that have made it their business to test lenses for this problem. A bit of research before buying a new lens will prevent buyer’s remorse.

Some additional equipment is essential. A solid tripod is a necessity. A headlamp, unlike a flashlight, lets you use both hands when working at night. Models that offer a red LED in addition to the standard white LED will help preserve your night vision. A cable release lets you trigger the shutter without touching the camera and makes it possible to use bulb mode for exposures longer than 30 seconds. An intervalometer is basically a fancy cable release that lets you set four parameters: length of exposure, including exposures longer than 30 seconds; number of frames; interval between frames; and delay until the first frame is taken. Although not essential for your first foray into the night, an intervalometer will be invaluable as you dive deeper into night photography.

Focusing and Composing at Night

Focusing at night is challenging. Whenever possible, focus the lens at infinity during the day, then tape the lens with gaffer tape or blue masking tape to preserve correct focus.

Sometimes, of course, you must focus at night. Auto-focus is useless; turn it off completely so you don’t accidentally trigger it. Nor can you simply set the index mark on the lens to the infinity mark. That’s usually not sharp enough either. Nor can you just turn the lens barrel until it reaches its physical limit. Most modern lenses rotate past the infinity mark to allow you to focus at infinity even in extremely hot or cold conditions. Instead, point the camera toward a bright star, set the lens to infinity to get close to proper focus, engage Live View, magnify the view to 10×, and focus manually on the star. You may need to disable exposure simulation in your Live View menu to actually see a star. Check focus by shooting a test frame at the widest aperture your lens allows. Include a bit of the skyline in your test frame. A slightly out-of-focus star just looks like a bigger star, but an out-of-focus skyline will be obviously blurry. Tape the lens to preserve correct focus, then test again.
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FIGURE 10-3 Star trails over the Sangre de Cristo Range from High Dune, Great Sand Dunes National Park, Colorado. A full moon (100 percent illuminated) provided light on the dunes and mountains. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 16mm, 290 frames exposed at 30 seconds, f/2.8, ISO 400.

Once you’re confident you’re focused at infinity, you can compose your shot. It’s easier to compose if you first let your eyes adapt to the dark. I use the red LEDs on my headlamp and turn the brightness way down to preserve my night vision as much as possible. Even better is to learn how to find the appropriate buttons on your camera by touch and use no light at all. Composition is largely a matter of guess-and-check, since you probably won’t be able to see the subject clearly through the viewfinder, although you may be able to distinguish horizon from sky. Level the camera left-to-right with a hot- shoe level or your in-camera level, point it in approximately the right direction, and shoot a test frame. Adjust as needed and try again.

Exposure at Night

Exposure at night is a matter of (educated) guess-and-check. Your meter will be useless; use manual exposure mode and ignore the meter. Your histogram, however, will still work perfectly. Trust it, rather than the image on the LCD, when judging exposure. For most night images, you’ll want to keep the stars reasonably round, which means your shutter speed must be short enough to prevent the stars from becoming streaks due to the rotation of the earth. One convenient way to calculate the maximum shutter speed is the 500 rule: divide 500 by the focal length of the lens to get the maximum shutter speed. For example, if you are using a 20mm lens, you would divide 500 by 20 and get 25 seconds—the maximum shutter speed to keep stars reasonably round. Note that this rule is a compromise between two goals: keeping stars round and keeping noise under control. If you enlarge the image to 100 percent, you will see that the stars have made short streaks. You can use a tighter standard for star roundness (for example, use 200 instead of 500 when dividing by the focal length) and compensate for the shorter shutter speed by using a higher ISO, but the price will be more noise.

The shorter the focal length, the longer the exposure you can use before the stars move noticeably. Refer to the maximum shutter speed chart on page 245 to determine the longest non-streaking exposure you can use with different focal-length lenses.
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FIGURE 10-4 Double Arch by moonlight, Arches National Park, Utah. The moon was 77 percent illuminated. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm, 20 seconds, f/2.8, ISO 1600.

Maximum Shutter Speed Chart

This chart lists the longest shutter speed you can use with different focal-length lenses before the stars make noticeable streaks. The chart assumes you are using a full-frame camera with a sensor the size of a 35mm slide. If you are using a camera with a “sub-full-frame” or APS-C sensor, multiply the focal length printed on the lens by the appropriate crop factor or multiplication factor, then use the result as the focal length for the purpose of this chart. For example, if you are using a 16mm lens on a camera with a 1.5 crop factor, multiply 16 by 1.5 to get 24. The longest exposure you can make with that lens without visible star motion is 21 seconds. Note that this chart assumes you are viewing a print made at normal resolution for high-quality output (file resolution of 240 to 300 ppi). If you zoom in to 100 percent on your monitor, you will see some very short star trails.
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Photographing the Milky Way

Learning to photograph the Milky Way begins with a quick refresher on your college astronomy class. We live in the Milky Way Galaxy, which is shaped like a plate, not a sphere. Our solar system lies part-way between the center and the rim. The Milky Way is the band of light formed by hundreds of billions of very distant stars that you see as you look along the galactic plane. You can see the Milky Way every clear, moonless night of the year, but it’s not equally bright in all directions. If you look away from the center of the galaxy, you are looking through a region with relatively few stars. If you look toward the center of the galaxy, however, your line of sight leads past many more stars, plus clouds of interstellar gas and dust, so the Milky Way is much brighter and has more interesting structure.

Like any celestial object, the galactic center appears to rise and set as the earth rotates. The galactic center always rises at an azimuth of 129 degrees and sets at an azimuth of 231 degrees at 40 degrees north latitude, the latitude of my home in Boulder, but the time of rising and setting varies throughout the year. The galactic center is most prominent in late winter, spring, summer, and early fall (roughly March 1 to October 1 in Boulder) and is not visible during most of the fall and winter because it is only above the horizon during the day. The Milky Way season gets longer as you go south, and shorter as you go north.
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FIGURE 10-5 An artist’s conception of the Milky Way Galaxy viewed from above. Image courtesy of NASA.

Even the brightest part of the Milky Way is relatively dim. Get as far away from city lights as possible, and shoot on a clear, moonless night when the sky is as dark as it will get. That means shooting during the interval between astronomical dusk and astronomical dawn, when the sun is more than 18 degrees below the horizon. There are many websites and smartphone apps that provide moonrise and moonset times and the times of astronomical dusk and dawn.

The sky is always brightest near the horizon. It gets darker as you look higher into the sky. That’s true at night as well as during the day. To make the best part of the Milky Way stand out against a dark sky, shoot when the galactic center is at least 10 degrees above the horizon. The galactic center reaches its maximum altitude (21 degrees as seen from Boulder) when it transits, which occurs when it is due south. As with any landscape, the best Milky Way photographs include more than sky. When planning your shoot, think about compositions in which you are looking roughly south at something interesting. Arches, sandstone towers, and dramatic peaks make good land elements. You don’t need to worry much about foregrounds; the depth of field is so shallow at the wide-open aperture you’ll be using that you won’t want anything in the frame closer than about 15 feet, even with a 16mm lens. See the chart for the depth of field of selected lenses focused at infinity.

Depth of Field for Selected Lenses Focused at Infinity (CoC .02mm)
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Depth of field for certain lenses mounted on full-frame cameras and focused at infinity. The circle of confusion is 0.02 mm. This is a slightly more stringent standard for sharpness on the sensor than is used by many depth of field calculators.

In the spring, at the midlatitudes, the galactic center rises to the southeast just before astronomical dawn. You can only shoot looking southeast, and only in the wee hours. In midsummer your shooting window is much longer. You can shoot looking southeast starting at astronomical dusk, shoot looking south around midnight, and shoot looking southwest just before astronomical dawn. In the fall you can only shoot looking southwest right after astronomical dusk, and the shooting window is once again short.
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FIGURE 10-6 The Milky Way over Longs Peak from the Emerald Lake Trail after an April snowstorm, Rocky Mountain National Park, Colorado. Canon 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm. This panorama spans approximately 145 degrees left to right and 85 degrees vertically. Stitched panorama, two rows, six camera positions per row, 20 seconds, f/2.8, ISO 6400.

Smartphone apps such as PhotoPills, the Photographer’s Ephemeris, and Sun Surveyor (my current favorite) can tell you the precise azimuth and altitude of the galactic center at any time, anywhere in the world. They can also show you the angle the Milky Way band makes with the horizon, which varies depending on the time of night and the season of the year. For example, in the Northern Hemisphere, the Milky Way arcs up and left when the galactic center rises, gradually becomes more vertical as the night progresses, then arcs slightly up and right as it sets. During most of the night, you’ll generally want to position your most important land element—the mountain, tower, or arch—in the bottom-left part of the frame so that the Milky Way arcs up and over it.

Holding Detail in the Land

A good starting-point exposure for the Milky Way on a moonless night far from any city lights is 30 seconds, f/2.8, ISO 6400. While correct for the sky, that exposure will render the land very dark. Creating a compelling photograph of the Milky Way with detail in the land (rather than letting the land fall into black silhouette) is challenging. At high ISOs, even with today’s best cameras, it’s very difficult to open up deep shadows without generating unacceptable noise and peculiar color shifts. If there’s lots of snow on the ground, you can get minimal detail in the land from starlight. To obtain more detail, shoot as long as 20 minutes before astronomical dusk or 20 minutes after astronomical dawn. The full moon will provide great detail in the land but it will wash out the Milky Way. A good compromise is to shoot when the moon is 15 to 30 percent illuminated and lighting the scene from the side. Avoid backlighting. Shooting by moonlight and shooting before astronomical dusk and after astronomical dawn create a trade-off: brighter land means a dimmer Milky Way and vice versa. You can try to get better land detail by shooting at ISOs above 6400 if your camera offers them, but the noise may be intolerable, and you may wash out the sky so much you can’t retrieve good color and detail. The image on your LCD will probably give you a false impression of how much land detail you’ve actually captured. Go into your menus and turn down the LCD’s brightness, and be sure to check your histogram.

The best way to create an image with excellent detail throughout the frame is to make two exposures, one for the sky, and one for the land, then combine them in Photoshop. The sky in the good-sky exposure will show sharp stars, while the land will be very dark. The land in the good-land exposure will be properly exposed, while the stars in the overexposed sky will make long streaks. Unfortunately, the standard version of the Rembrandt Solution allows star streaks from the good-land image to bleed through the sharp stars in the good-sky image. In a moment I’ll describe a simple way to combine the two images in Photoshop using a modified version of the Rembrandt Solution. Before combining the images, however, you’ll need to process them separately in Lightroom. Here’s how.
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FIGURE 10-7 The Milky Way over Bear Lake and Longs Peak, Rocky Mountain National Park, Colorado. Canon 5D Mark III, Canon EF 35mm f/1.4L II USM. The explosion of interest in night photography has led to the invention of small, moderately priced star-tracking devices like the iOptron SkyTracker Pro I used for this image. Land: five frames, images stacked in Photoshop, noise reduced with Stack Mode>Median, 40 seconds, f/1.4, ISO 6400. Sky: five frames, camera mounted on iOptron SkyTracker Pro equatorial mount, images aligned and noise reduced in RegiStar, 80 seconds, f/1.4, ISO 800.

Processing Milky Way Images

If you are shooting with a daylight white balance, which I recommend, you may be startled by the green color of the sky in your Milky Way shots. Even on the darkest night, the sky is never completely black. Instead, it exhibits a faint greenish glow called airglow caused by a variety of processes high in the atmosphere. We don’t see the night sky as green, of course; in fact, we don’t really see color at night at all unless we’re looking at an object bright enough to excite the cones in our retinas. Certain bright stars, such as Arcturus, Aldebaran, Antares, and Betelgeuse, have a distinctive reddish hue. Mars, of course, is famously the red planet. Other bright stars, such as Sirius and Rigel, have a bluish cast. A few photographers show the night sky as their cameras record it when set to a daylight white balance. While scientifically accurate, such an approach, for me, fails to capture the experience of being outside under a magnificent starry sky. We have a lifelong association between the sky and the color blue. Accordingly, my preference is to preserve the colors of the bright stars and planets and shift the sky itself toward the blue we imagine the night sky to be. (See the section titled Can Night Photographs be Authentic? at the end of this chapter for a more thorough discussion of these issues.)
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FIGURE 10-8 Milky Way panorama over Elephant Canyon, Needles District, Canyonlands National Park, Utah. Canon 5D Mark III, Canon EF 35mm f/1.4L II USM. This image can be printed 7 feet wide with low noise and high resolution. Land: two rows, nine camera positions per row, four frames per camera position, images stacked in Photoshop, noise reduced with Stack Mode>Median, 40 seconds, f/1.4, ISO 6400. Sky: two rows, nine camera positions per row, four frames per camera position, images aligned and noise reduced in RegiStar, 10 seconds, f/1.4, ISO 6400.

Here are the basic steps I follow when editing a photograph of the night sky in Lightroom. Please note that all keyboard shortcuts I mention assume you’re using a PC.
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FIGURE 10-9 This is the good-highlight image, correctly exposed for the sky, straight out of the camera. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm, 30 seconds, f/2.8, ISO 6400.


	1. In Lightroom, in the Develop module, in the Lens Corrections panel, Profile tab, check Enable Profile Corrections and Remove Chromatic Aberrations (figure 10-10). Double-check that Lightroom has recognized your lens. If not, find the closest equivalent in the drop-down list. Checking Enable Profile Corrections eliminates most of the vignetting found in images taken with wide-angle lenses, particularly when shot wide open. Chromatic aberrations are thin, colored fringes that can appear where dark objects are silhouetted against bright backgrounds. Checking Remove Chromatic Aberrations usually has little effect when shooting with high-quality lenses and cameras but does no harm and may help with images from lower-quality equipment.

	2. In the Noise Reduction section of Lightroom’s Detail panel, adjust the Luminance slider while examining the image at 100 percent magnification. The goal is to minimize noise while still retaining as much fine detail as possible. The exact value will vary depending on your camera and the ISO value you set. Use the lowest value that reduces noise to an acceptable level. Our visual system has less ability to resolve fine detail at night than it does during the day, so the slight loss of detail that inevitably accompanies noise reduction is usually acceptable. The default setting for the Color noise-reduction slider usually works well.

	3. Next, use the Tone Curve panel in Lightroom to shift the sky color toward blue by manipulating the individual red, green, and blue channels. Note that the Tone Curve panel has two modes. If you see the word Region underneath the graph, with four sliders below that, click the small icon in the bottom-right corner of the dialog box to switch to the Edit Point Curve mode.

	4. Set the Point Curve preset to Linear. Next, click the disclosure triangle next to Channel: RGB and choose the red channel. Click to place a point on the curve about two-thirds of the way up, but don’t move the point in any direction. This point serves to anchor the top part of the red curve, preserving the color of the highlights (the stars and Milky Way) as captured in the original file. Next, click to place a point about one-quarter of the way up the curve and drag downward a bit. Switch to the green channel and place the same two points. Again, drag the lower point down a bit. Finally, switch to the blue channel, place the same two points, but this time drag the lower point upward a bit. Figure 10-11 shows screenshots of the three channels.
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FIGURE 10-10 Screenshot of the Lens Corrections panel in Lightroom Classic’s Develop module with Remove Chromatic Aberration and Enable Profile Corrections enabled.


	5. If you find that it’s hard to make small, precise adjustments to the curve, hold down the Alt key while you drag the point. The point will now move a smaller distance for a given mouse movement, giving you better control. The goal is to shift the color of the sky to a pleasing blue while preserving the original colors of the stars and the Milky Way. It can take a lot of trial and error to get this right. Once you have a group of settings you like, click the disclosure triangle next to Point Curve: Custom and click Save to create a preset. You’ll probably find you need different settings for different images, so you may want to create a series of presets you can click through to see which one gets you closest. You can then perfect your settings if necessary. On nights when the airglow is particularly strong, you may find it impossible to completely eliminate the green cast without shifting some portions of the sky toward purple. Your best compromise may be to shift the upper regions of the sky blue while allowing the sky near the horizon to retain its greenish hue.
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FIGURE 10-11 Three views of the Tone Curve panel in Lightroom Classic’s Develop module showing settings for the three channels that will shift the sky color toward blue.


	6. The next step is to increase contrast in the sky to make the Milky Way stand out a bit more. Don’t increase contrast globally; that just makes the dark land even darker. Instead, paint additional contrast onto the sky using Lightroom’s Adjustment Brush. Choose the Adjustment Brush from the toolbox just above the Basic panel (figure 10-12). As a starting point, set Contrast to 30. Choose an appropriate brush size. It will be easiest to hide the transition between areas where you paint and unaffected areas if you choose a soft-edged brush, so set Feather to 100. Flow controls how much of the effect is laid down in one stroke over an area. A setting of 100 percent means you will apply the full effect in a single stroke. Reduce the Flow setting to build up the effect with multiple brush strokes over an area, even with the mouse button held down continuously. With enough strokes you will eventually apply the full effect. Density controls what percentage of the effect will be laid down regardless of how many passes you make over an area with the mouse button held down or how many additional strokes you apply after releasing the mouse button. I normally leave this set to 100. Leave Auto Mask unchecked. Once you’ve painted the effect into the image, you can adjust the Contrast setting (and any of the other sliders) to taste.
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FIGURE 10-12 The Adjustment Brush dialog box in Lightroom Classic’s Develop module with the Adjustment brush circled. The Contrast slider is set to 30.


	7. Adding a bit of Clarity, either globally in the Basic panel, or locally with the Adjustment Brush, can make the stars pop and add interest to the land. Figure 10-13 shows the final result.

	8. Now turn your attention to the good-land image (figure 10-14). First, follow the instructions in steps 1 and 2 to remove chromatic aberrations, enable profile corrections, and reduce noise. Next, cool the image slightly by setting the Temp slider in the Basic panel to a value between 4,200 and 4,600 (figure 10-15). Our visual system gives us the impression (which is actually erroneous) that moonlit scenes are bluish. Even though you presumably shot your Milky Way image on a moonless night, you can still give the land a nighttime look by shifting the tones toward blue. I typically use values at the lower end of the range for snow scenes and higher values for desert scenes. Figure 10-16 shows the final result.
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FIGURE 10-13 The good-highlights image, correctly exposed for sky, after following steps 1-7. This image is ready to be brought into Photoshop to be combined with the good-shadows exposure. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm, 30 seconds, f/2.8, ISO 6400.
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FIGURE 10-14 The good-shadows image, correctly exposed for the land, straight out of the camera. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm, two minutes, f/2.8, ISO 6400.
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FIGURE 10-15 A screenshot of the Temp slider in the Basic panel of Lightroom Classic’s Develop module set to 4,600.

The Modified Rembrandt Solution

Combining these two frames requires Photoshop, since Lightroom doesn’t support layers. Start the same way you do for the regular Rembrandt Solution, by stacking the two images as layers in Photoshop. One more time, here’s the drill: if you have Lightroom, select both images in the Library module, then choose Photo>Edit In>Open as Layers in Photoshop. If you don’t use Lightroom, start from Bridge (which ships with Photoshop). Select both images, then choose Tools>Photoshop>Load Files into Photoshop Layers. If you don’t use Bridge, start from Photoshop itself. Choose File>Scripts>Load Files into Stack and navigate to the appropriate files. Whichever method you use, the next task is to drag the dark (good-sky) layer to the top of the layer stack if it’s not already there.
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FIGURE 10-16 The good-shadows image, correctly exposed for the land, after following step 8. This image is ready to be brought into Photoshop to be combined with the good-highlights image. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm, two minutes, f/2.8, ISO 6400.

Here’s where the procedure for the modified Rembrandt Solution diverges from the standard version. Choose the Quick Selection tool and select the sky by clicking, holding, and dragging the cursor across the sky. Photoshop will attempt to select everything with the same color and density, in this case, the sky. You don’t need to get too fussy about making a perfect selection. Next, expand the selection by choosing Select>Modify>Expand. I usually expand the selection by 300 to 500 pixels when working with files from my 30-megapixel 5D Mark IV, but you may need to experiment to see what value works best for your particular image and for the resolution of your camera.

With the top layer (the good-sky layer) active, add a layer mask by clicking the third icon from the left at the bottom of the Layers panel (the one shaped like a square with a circle inside). The image will look awful (figure 10-17).

With the new mask targeted, go to the Properties panel and feather the mask by the same amount you expanded the selection. That should blend the good-sky and good-land images in a believable way. You may be able to slightly improve your results by feathering the mask by 100-200 pixels more than you expanded the selection. This will make the transition from sky to land slightly more pleasing, at the risk of letting the long star streaks from the good-shadows exposure start to show through, giving all the stars near the horizon obvious tails. Be sure to inspect your handiwork carefully at 100 percent to be sure you haven’t turned your stars into comets.

The advantage of using this approach to feathering the mask is that you can reopen the image later and adjust the feathering if need be. The disadvantage is that you can’t effectively refine the mask by painting on it. The same feathering value you’ve applied to the mask will also apply to the brush you choose to paint on the mask. If you choose a 30-pixel brush, for example, it will have a 300- to 500-pixel feather applied to it. That makes the edge of the brush so soft it’s useless.

If you decide you need to refine the mask by painting on it, you’ll need to take a slightly different approach. Instead of feathering the mask in the Properties panel, choose Filter>Blur>Gaussian Blur. Set a radius equal to the value you used to expand the selection. Now you can paint on the mask with predictable results. The only disadvantage of this approach (a minor one) is that once you save and close the image, the mask can only be modified by further painting and/or blurring.
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FIGURE 10-17 The image after expanding the selection and adding a layer mask.
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FIGURE 10-18 The result of using the modified Rembrandt Solution. I expanded the selection by 500 pixels and feathered the mask by 700 pixels.

This simple approach to blending the two images will give reasonably good results, particularly if the land in your composition occupies a third or more of your frame. For a more difficult but more sophisticated approach that will give still better results, see my book Dusk to Dawn: A Guide to Landscape Photography at Night, also published by Rocky Nook.

Shooting Milky Way Panoramas

Single-frame photographs of the Milky Way are beautiful, but the Milky Way offers other photographic possibilities as well. Look closely with dark-adapted eyes, and you’ll see that the Milky Way forms a gigantic arch in the sky that extends from horizon to horizon. This arch is far too large, in an angular sense, to be captured in a single frame, even with the widest recti-linear (non-fisheye) lens. The best way to shoot it is as a stitched panorama with a multi-row panorama head.

Shooting a Milky Way panorama is easiest during new moon periods in April, May, and June. Start shooting when the galactic center, which will be rising, reaches an altitude of 10 degrees. At that time of year and night, the Milky Way arch is relatively compact. The high point of the arch will be just north of east and considerably lower in the sky when the sky is fully dark and the galactic center is in the right position than it will be later in the summer. For example, the top of the arch is roughly 40 degrees above the eastern horizon on April 1 at the ideal time of night but close to 90 degrees on September 1st.

I discussed the tripod hardware and procedures needed for multi-row panoramas in chapter 9. My go-to lens for Milky Way panoramas is my 35mm f/1.4.

The problem of holding adequate detail in the land is exacerbated when you’re trying to stitch together a panorama. One solution is to use the modified Rembrandt Solution I described previously, being certain to use the exact same settings for expanding the selection and feathering the selection edge for each pair of good-shadow and good-highlight images.

I only need to do this for component images that contain the skyline—in other words, images where I want to blend properly exposed sky with properly exposed land. For component images that only contain land, I use only the good-land exposure in the stitched panorama. For component images that only contain sky, I use only the good-sky exposure. I usually only have all-land or all-sky images if I’m using the 35mm lens, which has a relatively narrow angle of view. Once I’ve prepared all the Rembrandt Solution images, I flatten them and save them as TIFFs under a new name in a new folder along with all the land-only or sky-only images (if any), also saved as TIFFs. Then I point my favorite stitching program at the folder full of images and let ’er rip.
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FIGURE 10-19 Milky Way panorama at Goblin Valley State Park, Utah. I used Sun Surveyor (iOS and Android) to determine the azimuth of the galactic center and the highest point of the Milky Way arch when the galactic center reached the ideal altitude of 10 degrees, then scouted until I located the right group of hoodoos to position underneath the arch. Canon 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm. Land: 2.5 minutes, f/2.8, ISO 6400. Sky: 30 seconds, f/2.8, ISO 6400. Land and sky: one row, four camera positions.
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FIGURE 10-20 Milky Way panorama over Capitol Peak, Maroon Bells-Snowmass Wilderness, Colorado. I shot this in early June after a very snowy winter. It was the first time I’d ever snowshoed in June, and the first time I’d ever snowshoed in shorts. Canon 5D Mark III, Canon EF 16-35mm f/2.8L II USM. Land: 2 minutes, f/2.8, ISO 6400. Sky: 30 seconds, f/2.8, ISO 6400. Land and sky: one row, four camera positions.

As with single-camera-position images of the Milky Way, the modified Rembrandt Solution can produce a good result when shooting Milky Way panoramas. A better solution begins with shooting a complete panorama of the sky and a narrow strip of land using the correct exposure for the sky. Next, shoot a complete panorama of the land and a narrow strip of sky using the correct exposure for the land. Stitch together the good-sky frames, then stitch the good-land frames. You now have two separate panoramas. Load the two panoramas into Photoshop as layers in a single file. The procedure required to make the two layers match up, then to blend them into a believable whole is complex and beyond the scope of this book. For a complete description, please see Dusk to Dawn: A Guide to Landscape Photography at Night.

Here’s one additional tip for assembling a multi-row panorama. As I mentioned above, I always check Enable Profile Corrections in the Basic tab of the Lens Correction panel in Lightroom. This will correct some, but not all, of the light falloff in the corners of a wide-angle lens shot wide-open. Areas of your panorama that have uniform tone, such as the sky or an evenly lit snowfield, can show odd, repetitive variations in brightness because the corners of the component frames are darker than the centers. To fix this, add some additional vignette correction by going to the Profile tab of the Lens Correction panel and moving the Vignetting slider toward higher values. You’ll need to experiment to see what is required for your lenses. Beware of opening up the corners so much that you create unacceptable noise and color shifts.

Don’t let the technical details of a complex Milky Way shoot overwhelm the experience of being there. Take a moment during the shoot to turn off your headlamp and soak in the beauty of the night sky. It’s the best way I know to truly appreciate the immensity of our universe.

Photographing Star Trails

Back in the film era, the standard approach to capturing the night sky without employing a tracking mount was to open the shutter and leave it open for a very long time. During that long exposure, which could extend for hours, the stars would make graceful streaks across the film as the earth rotated. Although recent DSLRs can now capture the night sky as we see it, with stationary stars, it’s still lots of fun to create photos of star trails.

The direction you point the camera controls the shape of your star trails. Point your camera due north and include Polaris, the North Star, and your star trails will form concentric circles. Point your camera due south and include the celestial equator, the projection of earth’s equator onto the imaginary celestial sphere, and you’ll get a very different pattern. Stars right on the celestial equator will form trails that are nearly straight. Stars above and below the celestial equator will form trails that bend away from that line. Point your camera east or west and the stars will form trails leaning to the south (up and right as you face east; up and left as you face west).

Most subjects are easier to capture digitally than on film, but star trails are an exception. The easiest way to shoot star trails is still with an old film camera and color slide film. Pick a clear, moonless night, mount the camera on a solid tripod, open the shutter at astronomical dusk and close it at again at astronomical dawn. An aperture of f/2.8 or f/4 usually works well. This approach will create beautiful star trails, but probably capture no detail in the land. To get detail in the land, try opening the shutter a little before astronomical dusk or leave it open after astronomical dawn. You’ll have to experiment with your favorite film to determine exactly when to open and close the shutter to provide detail in the land without washing out the sky.
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FIGURE 10-21 The full moon illuminates an eruption of Old Faithful as the stars circle Polaris, Yellowstone National Park, Wyoming. The scariest part of making this image was keeping a wary eye on the bison hunkered down in the snow nearby. Canon 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 18mm, 615 frames, 10 seconds, f/2.8, ISO 1250.

Alas, this simple technique generates unmanageable noise if you try it with a digital camera. The standard digital approach is to make many long exposures with the shortest possible gap in between, then blend them together so the star trails show through.

You’ll simplify your life if you use the longest exposures your camera will tolerate without generating unacceptable noise. Test your gear to determine the longest usable exposure. On a moonless night, use exposures in the 2- to 4-minute range. Your exposures will need to be shorter on nights when the moon is bright (50 percent or more illuminated). On nights with a moon, shorter exposures reveal more stars. On nights with a full moon, use exposures of 15 to 30 seconds. Limit exposures to 1 or 2 minutes when the moon is 50 percent illuminated.

As for the other exposure parameters, try f/2.8 to f/4, ISO 200 – 400, depending on how many stars you want to capture. Higher ISOs and wider apertures will create more closely spaced star trails. Shooting at f/2.8, ISO 1600 will generate so many star trails you’ll practically have more stars than sky. It’s an effect you may consider cool, or it may strike you as over the top.
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FIGURE 10-23 The Spot Removal tool (circled) is found in the Tool Strip, which is just above the Basic Panel in Lightroom Classic’s Develop module.

An intervalometer will allow you to program the exposure length, number of exposures, and interval between exposures, which should be 1 second. Start your star-trails sequence around nautical dusk, before the sky is totally dark, if you want a frame with some detail in the land.

The night sky is busier than you might think. During a 2-hour star-trails sequence, you’re guaranteed to have the lights of passing jets make long, continuous streaks through many of the component images. You should remove these streaks from each component image before blending the component images into the final composition. You can sometimes remove these streaks in Lightroom using the Spot Removal tool (second icon from the left in the row of tools just above the Basic panel (figure 10-23)). Click once at the beginning of the streak, then hold down Shift and click again at the end of the streak. Be sure you haven’t removed some star trails you want to keep. You can use the same click/shift-click technique, usually with better results, using the Spot Healing Brush in Photoshop. The Clone Stamp tool is another option, of course, but that’s tedious and can result in a blotchy look. If the streak is curved, try using the Spot Healing click/shift-click technique on short sections of the jet streak.
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FIGURE 10-22 Star trails over Hallett Peak and Bear Lake, Rocky Mountain National Park, Colorado. A waning gibbous moon (56 percent illuminated) provided the light on the land. I took this image looking west, so the stars made streaks leading down and right. Canon 5D Mark III, Canon EF 24mm f/1.4L II USM. Land: 60 seconds, f/2.0, ISO 3200. Sky: 158 frames, 59 seconds, f/2.8, ISO 400.

Processing Star Trails Images

After downloading all your exposures to your computer, your next task is to blend them so the short star trails in the individual images form long, continuous trails. Photoshop provides one easy solution if you don’t have too many frames and don’t plan to make large prints. In Lightroom, choose all the component images, then choose Photo>Edit In>Open as Layers in Photoshop.

Select all the layers (click the top layer, then shift-click the bottom layer) and change the blend mode to Lighten. The Lighten blend mode compares the pixel in the target layer to the pixel directly underneath. If the pixel underneath is lighter, Photoshop allows that pixel to shine through. This will make all the star trails appear.

You can paint directly on your component images with black to remove unwanted elements in the land portion of the image, such as hikers who pass through your shot with their headlamps. There’s no need to be fussy when painting, since everything black will be ignored by the Lighten blend mode. Identify the files with issues in Lightroom, then return to your layered file in Photoshop and locate the offending files. Turn off the eye icon for all layers but the target layer. You can usually alt-click on the target layer’s eye icon to turn off all other layers with one click. Alt-click again to turn them on again. If that doesn’t work, right-click on the eye icon and choose Show/Hide All Other Layers. Choose the Brush tool from the Tool Bar, change the foreground color to black (press D for default colors of black and white), then paint on the image.
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FIGURE 10-25 Using the Lighten blend-mode method in Photoshop creates gaps between the star trails that are visible on close inspection.

Closing the Gaps in Star Trails Images

The simple approach of using the Lighten blend mode to reveal star trails has one disadvantage. Every star trail will show a tiny gap in between exposures. These gaps are not noticeable on the web or in a small print but are rather annoying in a large print.

You might think that these gaps are inevitable; after all, there is a 1-second interval between each exposure. However, nature photographer Floris Van Breugel has pointed out that these gaps will disappear if you use the Screen blend mode instead of Lighten. He has developed a slick technique for eliminating the gaps. The instructions below assume you’re using a PC; Mac users can generally substitute the Command key for the Control key.
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FIGURE 10-24 Star trails over Longs Peak reflected in Bear Lake, Rocky Mountain National Park, Colorado. A waxing crescent moon provided the light on the land. This image was taken looking south. The nearly straight star streak marks the position of the celestial equator; star trails on either side of the celestial equator curve gently away from it. Canon 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 24mm, 243 images, 30 seconds, f/2.8, ISO 1600.


	1. First, set all your RAW files to neutral settings, with all settings in the Basic panel set to 0 (no change in Exposure, Contrast, Highlights, Shadows, etc.). Set the Tone Curve to linear. Yes, the images will look bad. We’ll fix that later.

	2. Now select all the images and choose Photo>Edit In>Open as Layers in Photoshop.

	3. Make the first layer above the bottom layer of the stack active. Press Control-J to make a copy. Choose the next layer above the new copy layer and make a copy of it. Make a copy of every other layer in the stack except the top layer. Do not make a copy of the top and bottom layers.

	4. Now target the top layer in the stack and change the blend mode to Screen (figure 10-26). You should see the star trails lengthen and the image get lighter.

	5. Hold down shift and click the next layer below to highlight both the top and next-to-top layers simultaneously. Press Control E to merge the two layers. Change the blend mode of the new merged layer to Lighten.

	6. Target the next layer below and change the blend mode to Screen. Again the star trails should lengthen.

	7. Hold down shift and click the next layer below so you have two layers selected simultaneously. Press Control E to merge the two layers. Change the blend mode of the new merged layer to Lighten.

	8. Repeat this procedure all the way down the stack. Each time you change the blend mode to Screen at the start of another repetition of this procedure, the star trails should lengthen. If they don’t, you’ve done something wrong. Back up in the History panel until you know you’re above where you made the mistake and try again.
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FIGURE 10-26 This screenshot from Photoshop CC shows the Layers panel after loading the component images as layers and duplicating all layers except the top and bottom layers. For this simplified example, I used just four images. The Blend Mode (circled) is set to Screen.


	9. The photo at the end of the procedure will look flat and dull since you used a linear conversion of the RAW data. Increase contrast and adjust color and density to taste.



Stacking dozens or hundreds of high-resolution files in Photoshop can create impossibly large files. Fortunately, at this writing Floris van Breugel is offering a free Photoshop scripton his website, www.artinnaturephotography.com/page/startrailstacker, to perform this procedure without crashing your computer. If that script is no longer available, search the web for star-trails software. There’s lots of free or low-cost software out there that will blend star-trails images together without overwhelming your computer’s memory.
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FIGURE 10-27 Close-up showing how the gaps have been closed by Floris Van Breugel’s star-trails stacking script.

Photographing the Aurora

Words cannot truly convey the awesome experience of watching the aurora swirl across the sky. The aurora can be seen most frequently in the auroral zones, doughnut-shaped regions centered on the magnetic poles, so unfortunately for photographers based outside the arctic, it’s an experience reserved for those willing to travel. Both the southern and northern auroral zones offer an excellent chance to see the aurora, but the northern zone is far more accessible to photographers in North America. Two recommended destinations with relatively easy logistics are Yellowknife, in Canada’s Northwest Territories, and Fairbanks, Alaska. Iceland is another popular aurora destination, but the weather is notoriously bad.

To see the aurora most vividly, the sky must be dark, which precludes arctic destinations in the summer months. Auroral activity tends to peak around the fall and spring equinoxes, which means late September and late March are good times for a trip. The most vivid displays often erupt in the hours around midnight, but they can occur at any time of night.
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FIGURE 10-28 Aurora over Tombstone Mountain, Tombstone Territorial Park, Yukon Territory, Canada. I shot this on St. Patrick’s Day in 2015 during the biggest geomagnetic storm in 11 years. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm, 8 seconds, f/2.8, ISO 3200.

In Canada and Alaska the aurora most commonly appears in an arc of sky from northwest to southeast (moving clockwise around the compass). The ideal shooting location allows you to photograph in any direction within that 180-degree arc.

Unlike the Milky Way, which moves slowly, the aurora is in constant motion. Use the shortest shutter speed you can, consistent with good overall exposure, to keep the fine structure in the aurora from becoming smeared in your image. With an aurora of average brightness, a good starting-point exposure is about 10 seconds, f/2.8, ISO 3200. The correct exposure can vary by several stops in either direction from that starting point. Check your histogram to be sure you are capturing adequate detail without blowing out the highlights (which is surprisingly easy to do). Engage the blinking highlight warning to double-check that you aren’t clipping the highlights. Turn your LCD brightness down to avoid getting a false impression about how much detail you’ve actually recorded. As always, your histogram is your best guide to correct exposure, not the image on your LCD.

The aurora’s constant motion means you’ll need to compose each shot separately while looking through the lens. You can’t just point the camera in the general direction of the aurora and leave it set to that position. In order to see through the lens, your eyes must be as dark-adapted as possible, which means you should use a very dim headlamp with red LEDs just as you should when shooting the Milky Way. Be sure to turn it off before making the exposure. At high ISOs, the light of even the dimmest headlamp will turn your foreground bright red. Be sure to remove any filters from your lens. Filter coatings can generate interference patterns in your image that are difficult or impossible to remove.
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FIGURE 10-29 Aurora over the Cloudy Range, Tombstone Territorial Park, Yukon Territory, Canada. The auroras were still astonishing two nights after the St. Patrick’s Day geomagnetic storm captured in figure 10-28. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 18mm, 2.5 seconds, f/2.8, ISO 3200.

You’ll want to focus carefully at infinity using the procedure I described for shooting the Milky Way. Once you’ve achieved critical focus, shoot a test frame, check that it’s sharp, then tape the focus ring on the lens to prevent accidentally changing the focus. Then double-check the focus with another test frame. While you’ve got the tape out, put a couple of squares over the LED that lights up when your camera is writing data to the card. You should also tape the “active” light on your intervalometer, if yours is so equipped. When you’re fully dark-adapted, those lights are an annoyance. I’ve even seen the intervalometer’s blinking “active” light cast a perceptible red tint over the foreground.
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FIGURE 10-30 Aurora over Mt. Monolith, Tombstone Territorial Park, Yukon Territory, Canada. This was another magnificent auroral display during the 2015 St. Patrick’s Day geomagnetic storm. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm, 6 seconds, f/2.8, ISO 3200.

When the aurora is good, it’s big (in an angular sense). I used my Canon 16-35mm f/2.8 lens exclusively when shooting the aurora during a recent trip to Yellowknife. I made about two-thirds of my aurora photos at 16mm.

Some modern cameras are so sensitive at high ISOs that they can actually give you a fairly accurate meter reading from a bright aurora. I typically use manual exposure mode, but bias the exposure toward the plus side by one stop or occasionally more. For my Canon 5D Mark III, I discovered that the light of the full moon shining directly into the eyepiece, or even bouncing off my cheek and into the eyepiece, could alter the exposure. For that reason, I always set the exposure in manual mode while looking through the camera, and used my black-gloved hand to prevent stray moonlight from entering the eyepiece while metering.

One final tip: in cold weather, avoid breathing on either the viewfinder or the front element of your lens, and check both frequently for frost or condensation.

Photographing Moonlit Landscapes

Exploring the wilderness by the light of the full moon can be a magical experience. Making an image that captures that experience starts with planning. The Photographer’s Ephemeris, PhotoPills, and Sun Surveyor all provide information on the time and azimuth of moonrise and moonset as well as the percentage of the moon’s surface that will be illuminated. Even today’s best cameras struggle to capture good detail in the dark shadows of moonlit shots if the highlights are properly exposed. Plan to visit locations where the moon will be roughly 30 to 60 degrees right or left of a straight-behind-you position as you shoot the most interesting subjects. Avoid situations where the moon will be directly behind you; frontlight is just as flat and boring when shooting by moonlight as when shooting by the light of the sun. Also avoid backlight, which will produce images where too much of the scene is in shadow, and avoid compositions with the moon in the frame. The moon is much brighter than the land; flare and overexposure will cause it to blow out to a blank, irregular blob. Try to find compositions that require you to look up steeply. The darker sky well above the horizon will reveal more stars.

Moonlight varies in brightness depending on the phase of the moon and the moon’s altitude. For a landscape lit by a full moon high in the sky, start with 30 seconds, f/2.8, ISO 400 and adjust as needed. The brightness of moonlight drops off rapidly as the moon wanes. You might think that a moon that is 50 percent illuminated would be half as bright as the full moon (100 percent illuminated), and that you would therefore only need to open up one stop. In fact, you’ll need to open up three stops or more.
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FIGURE 10-31 Milky Way and lenticular clouds over the Titan, Fisher Towers, Utah. The land was lit by the moon, which was 65 percent illuminated. Canon EOS 5D Mark III, Canon EF 14mm f/2.8L II USM, 30 seconds, f/2.8, ISO 6400.

Creating an image that evokes the feeling of moonlight is trickier than it may first appear. As I mentioned earlier, our visual system gives us the impression that moonlight has a silvery, bluish quality. In fact, the light of the full moon is actually warmer (more yellow) than noon daylight. A straightforward shot of a landscape by the light of the full moon can easily resemble a daylight shot with a few annoying white specks in the sky. To create the feeling of moonlight, I usually cool the image down by setting the Temp slider in Lightroom’s Basic panel to between 4,200 and 4,600. This is the same approach I use when processing the good-land exposure when shooting the Milky Way using the modified Rembrandt Solution. On a moonlit night, the sky will already be blue if you shot with a daylight white balance for the same reason the daytime sky is blue: Rayleigh scattering. There’s no need to alter the color of the sky; however, I usually make it darker than a daylight sky to enhance the nighttime feel. Lightroom’s Graduated Filter and Adjustment Brush are two good ways to darken the sky without darkening the land. Adding contrast to the land, so that shadows are inky black but highlights remain midtone, also helps create the feeling of moonlight. Darkening the image too much overall often results in an image that looks muddy and unappealing.
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FIGURE 10-32 Sand dunes and the Sangre de Cristo Range by moonlight, Great Sand Dunes National Park, Colorado. The moon was 96 percent illuminated. Canon EOS 5D Mark III, Canon EF 50mm f/1.4 USM, 30 seconds, f/1.4, ISO 100.

Can Night Photographs Be Authentic?

Throughout my 26-year career as a landscape photographer, I have tried to make images I considered “authentic.” I have always told my customers, “What you see in my prints is what I saw through the lens.” Then I bought a camera with an extraordinarily sensitive sensor, the Canon 5D Mark III, and started shooting landscapes on moonless nights, when the only light sources were starlight and sky glow. The images revealed an amazing abundance of stars as well as the detailed structure of the Milky Way. Suddenly I faced a conundrum: how can I claim that my prints reveal what I saw through the lens when it’s so dark I can’t see anything through the lens?
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FIGURE 10-33 Milky Way panorama over Chesler Park, Needles District, Canyonlands National Park, Utah. I had scouted this location a year earlier, but ran out of time to make the shot. I returned the following year, waited out three nights of bad weather, and finally was able to make this image. Canon EOS 5D Mark IV, Canon EF 35mm f/1.4L II USM. Stitched panorama, two rows, one row exposed for the land, one row exposed for the sky, eight camera positions, four frames per camera position. Land: images stacked in Photoshop, noise reduced with Stack Mode>Median, 40 seconds, f/1.4, ISO 6400. Sky: images aligned and noise reduced in RegiStar, 10 seconds, f/1.4, ISO 6400.

In a way, the problem was ironic. For years I have battled the limitations of the capture medium. My philosophy was never, “What you see in my prints is what the film recorded.” That was always unsatisfying because my eyes could always see much better detail in the highlights and shadows than film could. A good DSLR has much better dynamic range than transparency film, but it’s still not as good as my eyes. High-dynamic-range techniques make it possible to capture an even wider range of brightness levels than my eyes can see, but also introduce their own problems, since our visual system doesn’t see high-contrast scenes in a simple, linear way. Turning an HDR image into something our visual system finds believable is fraught with challenges.
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FIGURE 10-34 Aurora over Prosperous Lake, Prosperous Lake Territorial Park, along the Ingraham Trail near Yellowknife, Northwest Territories, Canada. Late September is a great time to shoot the aurora near Yellowknife because the nights are dark enough to offer a good chance of seeing auroras and the many lakes are not yet frozen. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 17mm, 5 seconds, f/2.8, ISO 3200.

Now for the first time I had a camera that was better than my visual system, at least in terms of its ability to record extremely faint light with a long exposure at a very high ISO. My eyes, no matter how well dark-adapted, could barely glimpse the colors and details my camera so easily recorded. Should I suppress those colors and create a near-monochrome image that resembled what I actually saw? Or should I celebrate the camera’s ability to reveal an unseen world and show night scenes in color as the camera recorded it? I experimented with desaturating my night images or converting them to black and white, and concluded quickly that while they might be closer to a literal representation of what I saw, they came nowhere close to evoking the emotions I felt when I was standing there. The reason, perhaps, is that I knew (or thought I knew) what colors ought to be there, so the black-and-white rendition seemed wrong.

I returned to the idea of rendering night scenes in color but quickly ran into another conundrum. The colors my camera recorded sometimes seemed jarringly out of sync with what I imagined those colors ought to be. We all have a lifelong association of the sky with the color blue. Sky is a memory color, one of those colors where we tend to substitute what we want to see (e.g., an idealized, pure blue) for what we actually saw. It’s also a color where we tend to have strong opinions about what looks “right.”

Look straight up on a clear day at noon and the sky is always some shade of blue. Look straight up as the light fades from a clear sky after sunset and the last color we see is blue. When light returns with the onset of dawn, the first color we see in the sky straight above us is once again blue. Naturally, we imagine that the night sky must be blue even if we can’t actually see the color. And indeed, on a night with a full moon, the sky really is blue, and your camera will record it as such.

On a moonless night, however, the sky is not blue. Its exact color varies, depending on atmospheric conditions and the distance to major cities, but it is often some shade of green. You may be shocked at the color of the sky that your camera records on a moonless night since it is so wildly at odds with what a lifetime on this planet would lead you to expect. So do you continue to celebrate your camera’s ability to record the unseen, or do you change the color of the sky to the blue you were expecting and that feels somehow “right”?

Ultimately, I reached this conclusion: photographing in color at night is like shooting in black-and-white during the day. It is an inherently subjective process. At high noon, what shade of gray should the sky be? Any shade of gray that looks good! At midnight, what shade of blue should the sky be? You can’t see the color of the midnight sky, so you once again have broad artistic latitude. My goal at night is to create an image that captures the feeling I had as I stood there under a magnificent starry sky. To that end, I shift the color of the sky toward blue while preserving the color of the brightest stars, which I can actually see with dark-adapted eyes. I shift the color of the land slightly towards blue to help preserve a nighttime feel. If the image shows the Milky Way, a lunar eclipse, a meteor shower, the aurora, or star trails over a particular mountain or desert spire, it’s because I actually saw those celestial phenomena soaring over that landscape. Are these images “authentic”? Certainly not in the sense that they show precisely what I saw, since my eyes couldn’t see the colors these images depict. I do hope, however, that they evoke for my viewers the same emotions that I experienced as I captured these images, and that they are authentic in that sense.

[image: image]

FIGURE 10-35 The Milky Way and the Colorado River from Dead Horse Point, Dead Horse Point State Park, Utah. The Milky Way is only in this position in the fall right after astronomical dusk. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 16mm. Land: four exposures, images stacked in Photoshop and noise reduced with Stack Mode>Median, 3 minutes, f/2.8, ISO 6400. Sky: Four exposures with camera mounted on iOptron Sky Tracker Pro equatorial mount, stars aligned and noise reduced in RegiStar, 2 minutes, f/2.8, ISO 1600.





[image: image]
FIGURE 11-1 Columbine along the trail to Arapaho Pass, Indian Peaks Wilderness, Colorado. When I ask students in my workshops whether this image bombed (less than 10 prints sold) or became a best seller (over 100 prints sold), about half the class usually guesses it bombed. It’s actually my best-selling image of all time. Would you have guessed that? Zone VI 4×5 field camera, Fujichrome film. Lens and exposure unrecorded.
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The Psychology of the Compelling Landscape

For some photographers, making images that satisfy only themselves is enough. Others define success to mean accolades from friends and family. For professional landscape photographers, of course, the most critical measure of success is sales. It’s not enough to make images that capture their visual peak experiences in a way that satisfies only them. Pros must make images that speak to a wider audience. That’s easier said than done. Even highly experienced photographers can find it difficult to predict which of their images will truly resonate with viewers. Understanding the psychology of the viewer can help both pros and amateurs make more compelling images.

I began producing prints of my Colorado landscapes in 1994. Soon I was making much of my income selling matted-and-framed prints in various galleries and gift shops. Each autumn, in preparation for the Christmas rush, I would look back through the previous year’s work and try to decide which new images to introduce. Even after several years of experience, however, my ability to predict which images would sell was poor. In a typical year, half of my new images failed to sell, and half succeeded.

Why was my own judgment so unreliable? Despite my best efforts, I couldn’t really see my images through the eyes of others. I knew how many hours I’d driven and miles I’d hiked to reach that location, how many times I’d risen long before sunrise or stayed up way past my bedtime in order to be at the right place at the right time, how much wind and cold I’d endured, how many hours I’d waited for the perfect light. The viewers of my images knew none of that. All they could see was the image itself.

One year I decided to see if I could improve my dismal results by conducting focus groups with neighbors and my wife’s colleagues. These people weren’t familiar with my work, so I presented the group with a mixture of best sellers and new images and asked them to rank the images by their appeal as wall art. I figured that if a new image got the same ranking as an established, popular image, I could confidently offer the new image for sale and watch the money roll in.

It didn’t work out that way. In many cases, best sellers received low rankings. How could that be? I was baffled. Clearly, however, I could not rely on the results of the focus group to predict which images would succeed.

One of the insights of modern psychology is how much our preferences and decisions are driven by unconscious processes. Often our conscious mind merely provides rationalizations for decisions our unconscious mind has already reached. In his book The Happiness Hypothesis, psychologist Jonathan Haidt wrote, “When you see a painting, you usually know instantly and automatically whether you like it. If someone asks you to explain your judgment, you confabulate. You don’t really know why you think something is beautiful . . . . You search for a plausible reason for liking the painting, and you latch on to the first reason that makes sense (maybe something vague about color, or light, or the reflection of the painter in the clown’s shiny nose).”

[image: image]

FIGURE 11-2 Indian paintbrush, king’s crown, and Wetterhorn Peak at sunrise, Uncompahgre Wilderness, Colorado. This image of one of Colorado’s most rugged 14,000-foot peaks, bathed in sunrise light with a carpet of wildflowers at its feet, is one of my personal favorites. It had sold fewer than 10 prints when I discontinued it. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.

Solid evidence of the power of the unconscious comes from a study conducted by advertising researcher Bruce Hall that used my images. Hall gathered a group of my Colorado landscape images that had been offered for sale as prints. Some had succeeded; others had flopped. Hall showed them to his colleagues and asked them to rank the images in order of preference. During the viewing session Hall recorded their heart rates and skin conductance, both of which correlate with emotional arousal and involvement.

[image: image]

FIGURE 11-3 Jagged Mountain reflected in an unnamed Lake, Weminuche Wilderness, Colorado. I shot this photo in the most remote and rugged part of the Weminuche Wilderness. It was the first and only time I have ever found a group of columbines growing where I could include the flowers, a rugged peak, and the complete reflection of the peak. I thought for sure it would become a best seller. Instead, I sold only seven prints before I discontinued it. It still speaks to me, but clearly not to a broader audience. Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.

Some colleagues had near-zero interest in the category of Colorado landscape photos. Others had a moderate interest. Regardless of their level of interest, the test subjects were about equally likely to predict (or fail to predict) which images would sell. In fact, only one-third of the variation in sales could be explained by the stated preferences of the test group.

Then Hall examined the data on heart rate and skin conductance. For those subjects with no interest in landscape photography as a category, there was almost no correlation between the physiological measures and sales. For those subjects who were interested, however, there was a significant correlation between these physiological measures, which represent unconscious emotional reactions, and how well a particular print had sold. In his book Why Advertising (Sometimes) Works, Hall wrote, “Why is this significant? It demonstrates the critical importance of relevance in triggering emotional responses from respondents. If the stimulus is not relevant to them, consumers will not focus their attention on it. And if they are not attentive, they will experience no meaningful perception.” More broadly, Hall concludes that roughly two-thirds of the decision-making process in sales of prints is driven by unconscious processes. He then quotes legendary adman David Ogilvy, who once said, “Consumers do not behave as they say, they do not say what they think, and they do not think what they feel.”

Landscape Photography and Evolution

If the unconscious is a primary driver of preferences in landscape photography, where do those unconscious preferences come from? One plausible possibility is evolution.

We have a lot in common with other mammals. We need food and water. We need shelter from storms, severe cold, and heat. We need to be able to spot predators and enemies from afar, without being seen ourselves, and we need refuge from those threats if they continue to approach. To find food, water, and shelter, we need to explore our environment. Meeting these needs was crucial as we evolved on the plains of East Africa.

Nearly all animals have a preferred habitat. Many, in fact, are adapted to only one type of habitat and will die if that habitat disappears. Could it be that humans also have a preferred habitat? And, if so, do we prefer landscape photographs that show that preferred habitat?

At first blush, that seems absurd. Humans now live in almost every possible environment, from tropical South America to the South Pole. How can I argue that we have a preferred habitat?

Some researchers in the field argue that we still have a preferred habitat and that it hasn’t been long enough, in an evolutionary sense, for those preferences to disappear. It’s only been 125 generations since the Bronze Age and 250 generations since the Stone Age. The first creatures we can identify as hominids were apelike creatures who descended from the trees and began living on the ground during the Pleistocene. We evolved for 80,000 generations on the plains of East Africa. The fact that we no longer need to hunt down dinner every day while simultaneously avoiding predators and enemies doesn’t mean that all those instincts, tastes, and needs have disappeared. In his book The Art Instinct, New Zealand philosopher Denis Dutton cites J. B. S. Haldane’s 1927 calculation that “a (genetic) variant that produces on average 1% more offspring than its alternative allele (genetic variant) would increase in frequency from 0.1% to 99.9% of the population in just 4,000 generations.” In other words, even a small preference for landscapes that more readily satisfied human needs could easily have become embedded in the genes of virtually the entire population. Those preferences still linger, even if not everyone can act on them and live where they would truly prefer.

[image: image]

FIGURE 11-4 Vestal Peak and Arrow Peak reflected in a pond at sunrise, Weminuche Wilderness, Colorado. Is the appeal of this image due in part to the presence of water, green grass for wildlife to graze, and terrain that invites exploration? Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 26mm, 1/50th, f/16, ISO 100.

[image: image]

FIGURE 11-5 Frosted trees along the west ridge of Bald Mountain at sunset, Gore Range, near Vail, Colorado. As a category, winter images are much less popular than spring, summer, and fall images. The most popular ones often feature warm light, perhaps because it helps the viewer imagine the warmth of the sun on their face. Sony DSC RX100 III compact digital camera, non-interchangeable zoom lens set to 42mm full-frame equivalent focal length, 1/30th, f/8, ISO 80.

Dutton goes on to point out that European pigeons introduced into New Zealand still instinctively fear snakes even after 200 pigeon generations, although there are no snakes in New Zealand and never have been. Once while hiking to a photo location in southeast Colorado, I heard a rattlesnake sound its warning. I nearly jumped out of my skin, although I had never before heard a rattler in the real world and the snake turned out to be only about 18 inches long. My wife and daughter are phobic about spiders although neither has ever been bitten by one.

More than we care to admit, we are creatures of our evolutionary past. What does that mean in terms of our appreciation of landscape, and by implication, landscape photographs?

Jay Appleton, a geographer at the University of Hull in England, has written a book called The Experience of Landscape in which he laid out an evolutionary perspective on what types of landscapes we find pleasing. His ideas can be summarized in the form of three theories: habitat theory, prospect-refuge theory, and the savanna hypothesis (which was initially developed by Gordon H. Orians, professor emeritus of biology at the University of Washington).

Habitat theory postulates that we take pleasure in landscapes that look like they could satisfy our biological needs. Prospect-refuge theory asserts that we like landscapes that offer a prospect, to use Appleton’s term: a long view, often from an elevated vantage point. But we also need to escape predators, hide from enemies, and take shelter from severe weather, so we look with favor on landscapes that offer potential refuges. The savanna hypothesis asserts that we prefer landscapes that resemble the plains of East Africa where we evolved. At that point in our evolutionary history, the savanna was much wetter than East Africa is today.

Orians lists the following characteristics of an idealized human habitat, which bears a striking resemblance to the savannas where we evolved:

[image: image]

FIGURE 11-6 Summer sunrise at Bear Lake, Rocky Mountain National Park, Colorado. Does the elevated vantage point, which gives a commanding view of the lake below, along with the foreground trees, which appear to offer the viewer partial concealment from predators and prey, add to this image’s appeal? Ebony SW-45 field camera, Fujichrome film. Lens and exposure unrecorded.


	open spaces of low grasses interspersed with thickets of bushes and groupings of trees;

	the presence of water directly in view, or evidence of water nearby or in the distance;

	an unimpeded view of the horizon in at least one direction;

	evidence of animal and bird life; and

	a diversity of greenery, including flowering and fruiting plants.



Humans are less attracted to absolutely open, flat grasslands and more attracted to moderately hilly terrain. In other words, we like landscapes where we can see opportunities to hike to the top of a hill and check out our surroundings, or, better yet, landscape photographs taken from elevated vantage points that directly reveal the lay of the land. Including the horizon helps us orient ourselves in space, which adds still more appeal. We also like landscapes that invite exploration, where we feel we could walk right into the frame and stroll along the grassy bank of a stream or lake or follow a path around a bend. We prefer savannas that are green rather than ones that are brown and dry. Stephen and Rachel Kaplan, professors of psychology at the University of Michigan, have shown that the most desirable landscapes have a moderate degree of complexity. Extremely intricate landscapes, such as impenetrable forests and jungles, are just as unattractive as utterly simple landscapes, such as prairies.

Habitat theory helps explain why water is such an appealing element in many successful landscape photographs. We must drink water every day and cannot survive long without it. Watering holes attract game, making hunting easier. Lakes, rivers, and oceans contain fish, a valuable source of protein and calories. Our ancestors would have found well-watered country tremendously appealing. Even today, waterfront property, and property with a view of water in the distance, is more expensive worldwide. It’s no wonder that water in a landscape photograph enhances the image’s appeal.

Habitat theory also helps explain the perennial appeal of wildflowers. Lush blooms were another sign of habitats blessed with abundant rain. Flowers also made it easier to identify specific plants in the mass of similar green leaves and held the promise of edible fruits and seeds in the weeks to come.

If greenery is so popular, should we all stop shooting in the desert? One study of Phoenix residents’ preferences in terms of landscaping around their homes found that they all said they liked desert landscapes; however, if given a choice, money no object, most said they preferred a green lawn rather than xeriscaping. They liked the idea of creating a little oasis to live in. Many of the most popular desert shots show rare spring blooms, or a little bit of water—scenes that are certainly not typical of the desert’s appearance for most of the year. According to Dutton, research has shown that women prefer their landscapes lush and green, with plenty of flowering and fruiting plants as evidence of the land’s fertility, plus an ample supply of potential refuges. Men prefer landscapes that offer vast vistas, invite exploration, and look like rich hunting grounds.

[image: image]

FIGURE 11-7 Rough mule’s ears and the Organ, Arches National Park, Utah. Many of the most popular desert images show rare springtime blooms. Canon EOS 5D Mark III, Canon TS-E 24mm f/3.5L II tilt-shift lens, 1/15th, f/16, ISO 100.

The Kaplans have also pointed out that we like our landscapes to have an element of mystery, which they define as a feeling that “one could acquire new information if one were to travel deeper into the scene.” I think we like mystery for an additional reason: it allows us to imagine a story about the image. Suggesting a story is easiest to do with photographs of people, since we can imagine their trials and triumphs just by studying their faces and surroundings, but the same principle can work in landscapes that show peaks or canyons half-obscured by clouds or fog.

Prospect-refuge theory offers another intriguing way to think about why some images succeed and others fail. It may help explain the enduring appeal of frame-within-a-frame compositions, which place two foreground elements, such as trees or rock pillars, on either side of the frame, with a more distant view revealed in between. These framing elements partially conceal the viewer and help prevent discovery by potential enemies and predators, but still allow a view into the distance. Frame-within-a-frame compositions are even more attractive if they place the viewer at some height above the surroundings. As Dutton points out, “Human beings like a prospect from which they can survey a landscape, and at the same time they enjoy a sense of refuge. A cave on the side of a mountain, a child’s tree house, a house on a hill, the king’s castle, the penthouse apartment, and a room with a view are situations with appeal (in fact, with a few exceptions, higher-elevation real estate for housing is more expensive worldwide).” Dutton goes on: “In fact, most landscape representation in the history of painting places the implied viewer either at some desirable vantage point—a cliff edge, perhaps, typically looking down into a valley—or, if at ground level, at a somewhat greater height than what would be accurate for a six-foot human being.”

[image: image]

FIGURE 11-8 Sunrise from the summit of High Dune, Great Sand Dunes National Park, Colorado. The fog filling the valleys between the dunes lends an air of mystery to this image. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L III USM at 32mm, three-frame bracket set, one-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

[image: image]

FIGURE 11-9 Crestone Needle, Crestone Peak, and Kit Carson Mountain from the summit of Mt. Adams at sunrise, Sangre de Cristo Wilderness, Colorado. This image combines an extreme prospect (the view from the summit of a 13,940-foot peak), with many hazard symbols (nearby and distant cliffs). Canon EOS 5D Mark IV, Canon EF 16-35mm f/2.8L III USM at 27mm, three-frame bracket set, two-stop bracket interval at ISO 100, images merged using Lightroom Classic’s Photo Merge>HDR utility.

Although an elevated vantage point is often desirable, photographers don’t need to climb to the top of a peak to use a mountain as a prospect symbol. Simply including a mountain in the frame lets us imagine ourselves on the summit enjoying a view that seems to go on forever. The sensation of a prospect can be created in other ways as well. Clear air coupled with a distant horizon also creates a long view—a long “fetch” to use Appleton’s term—and encourages speculation about what may lie beyond the horizon. Such long views tend to draw the eye, which can be important in terms of guiding the viewer’s gaze around the frame. Aerial photographs may give an extreme sensation of prospect, but at the cost of any sense of participation in the landscape below.

Refuge has no meaning without a hazard to take refuge from. People love the thrill of coming close to peril without really being in danger. Little kids like to be scared just a little bit. Many people love roller coasters for just this reason. We love to be perched on the edge of a thundering waterfall. Photographs that show violent weather approaching, but that include something in the scene that indicates you can still find shelter, have perennial appeal. Cliffs, steep peaks, large breaking waves, powerful rapids, and deep chasms are all reliable hazard symbols. Shadows, on the other hand, are ambiguous. They are hazard symbols if they appear to conceal a threat, but refuge symbols if they look like a place where the viewer can hide. Pair strong hazard symbols with powerful refuge symbols in a landscape image, and you may have a winner.

By now you may be thinking, “Don’t people have different tastes around the world? After all, Japanese gardens don’t look like British gardens.” While this is true, it does not, according to Appleton, disprove his hypotheses. He writes, “Taste is an acquired preference for particular methods of satisfying inborn desires.” Research has shown a surprising degree of uniformity in the types of images preferred around the world. In 1993, Vitaly Komar and Alexander Melamid, two Soviet artists who had taken up residence in the United States, received a grant to do a worldwide study of preferences in paintings. Dutton described the results: “People in very different cultures around the world gravitate toward the same general type of pictorial representation: a landscape with trees and open areas, water, human figures, and animals. More remarkable still was the fact that people across the globe preferred landscapes of a fairly uniform type: Kenyans appeared to like landscapes that more resembled upstate New York than what we might think of as the present-day flora and terrain of Kenya.”

Although some dismiss this as the influence of the worldwide calendar industry, Dutton sees the hand of evolution at work. He sums up habitat theory and its corollaries well: “In the Pleistocene, habitat choice was another factor determinative of life and death, and emotional indifference to landscapes is as evolutionarily unlikely as indifference toward snakes, dangerous precipices, and poisonous foods, on the one hand, or sex, babies, and sweet and fatty foods, on the other.”

On Culture and Creativity

I’m certainly not arguing that evolution explains all of our preferences in landscape photographs. Culture clearly plays a crucial role. In the Middle Ages, wilderness was something to be feared and shunned; in colonial America, it was something to be conquered, which usually meant chopping down all the trees and altering its character completely. The appreciation of wilderness as something beautiful and soul-restoring only took root in popular culture over the last hundred years or so. Today a photograph that portrays wilderness as gentle and welcoming is often appealing.

[image: image]

FIGURE 11-10 Ramparts Falls, Cameron River Crossing Territorial Park, along the Ingraham Trail near Yellowknife, Northwest Territories, Canada. Powerful waterfalls are reliable hazard symbols; the presence of solid rock at the bottom of the frame indicates the viewer is close to danger without really being in peril. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 23mm, 1/5th, f/16, ISO 100.

We appreciate good landscape photographs for other reasons as well. We find them appealing because of the formal beauty of their graphic design. We enjoy them if they capture some superlative: the reddest sunset, deepest snow, most expansive field of wildflowers, or richest fall color, although a great landscape photograph doesn’t have to embody some superlative to succeed. We also value a landscape image if it showcases a view we’ve never seen before. At this point in my life, I’ll never make it to the summit of Mt. Everest, so a photograph from the summit is fascinating to me even if it was taken with a cell phone. We treasure a landscape photograph if it is iconic, a single image that sums up a complex whole. And we love landscape photographs that are creative.

It’s important to distinguish between photographs that are merely different and those that are genuinely creative. Different is easy; creative is hard. An image that is merely different strikes the viewer as odd or puzzling. An image that is creative impresses the viewer as something much more. In his book How Advertising (Sometimes) Works, Bruce Hall gave a definition of creativity that rang true for me: “Creativity is the connection that occurs when seemingly unrelated ideas collide and bond in a new, logical, and suddenly obvious way. Often, a person with a rich mental data bank of experience and knowledge may act as the catalyst. When that person’s disparate brain regions are granted the time and opportunity to share some of that seemingly unrelated knowledge and data, the result may be a connection no one has ever made before, which provides a creative solution to a previously insoluble problem.”

[image: image]

FIGURE 11-11 Aurora over Tombstone Mountain, Tombstone Territorial Park, Yukon Territory, Canada. Photographs of extremely rare events like the otherworldly auroras sparked by the 2015 St. Patrick’s Day geomagnetic storm can be powerful even if the landscape depicted hardly looks hospitable to human life. Canon EOS 5D Mark III, Canon EF 16-35mm f/2.8L II USM at 16mm, 10 seconds, f/2.8, ISO 1600.

What struck me about this quote is the idea that creativity does not emerge fully formed from the void. Instead, it emerges when someone makes a new connection between the countless bits of information already stored in their head. In this book I have tried to impart a deep and broad knowledge of the many elements of landscape photography. I have tried to explain why something works or is true, rather than simply presenting techniques without explaining how they work. I believe it’s easier to remember a procedure or principle if you know why it works, and not merely that it does work. I also believe knowing why something works fosters creativity. If you understand the whys, you can more easily visualize connections between apparently unrelated facts and ideas. If you can visualize many possibilities, you stand a better chance of hitting on the one that will be genuinely creative. And when that happens, you will truly have mastered the art, science, and craft of great landscape photography.

[image: image]

FIGURE 11-12 Perseid meteors over Turret Arch, Arches National Park, Utah. The Perseid meteor shower occurs every year, but the peak only lasts one or two nights, and moonlight and clouds can ruin one of nature’s most spectacular fireworks displays. This image is a composite of 49 meteors shot on the nights of August 10-11, 11-12, and 12-13, 2018. I shot a total of 3,780 frames for the meteors. I shot the land as a single-row panorama with a Canon EF 35mm f/1.4L II USM, 40 seconds, f/1.4, ISO 6400. I shot the sky as a two-row panorama, three camera positions per row, Canon EF 35mm f/1.4L II USM, 10 seconds, f/1.4, ISO 6400. I used two cameras to shoot the meteors: a Canon EOS 5D Mark III with a Canon EF 24mm f/1.4L II USM lens, exposing at 20 seconds, f/1.4, ISO 3200, and a Canon EOS 5D Mark IV with a Canon EF 16-35mm f/2.8L III USM at 16mm, exposing at 30 seconds, f/2.8, ISO 6400.
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