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[bookmark: Opening_words]Opening words.
 
Welcome to the handbook of photographing Arizona!  From the perspective of a Midwesterner, photographing Arizona requires special care to produce quality results.  The light is naturally more intense than what I am normally used to, consequently causing problems like blown out highlights.  Along with the ambient light challenges, flora and fauna of this area provide unique opportunities that I would not see in the northern states.  


Just a few hours by car can bring on a completely different type of scenery from the dry desert to vibrantly colored mountains.  In my trips to Arizona, I have visited many of the popular vacation destinations as well as some of the simple yet fascinating areas around major cities.
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A tour jeep in the distance.


 
Activities like jeep tours through mountainous landscape or hiking excursions are easily accessible in places like Sedona.  The truly classic and well known vacation destinations like the south rim of the Grand Canyon have a multitude of great views to fill our photographic needs.  Various cities such as Scottsdale and Mesa have the usual urban feel to them, but with a few wonderful in-city locations that photographers would be unwise to miss, such as Scottsdale's old town section of their downtown with its classic wild west feel.  Arizona provides photographic challenges at every turn, which makes it a great place to practice and develop our craft. 




 
[bookmark: Photography_terms_primer]Photography terms primer.
 
Here are a few terms and general information that should help you understand the more difficult technical concepts of photography as well as helping you with later sections of this book. I'll just go over a few of the most important ones that are necessary in understanding the basic techniques and properties of taking quality photographs. When in doubt, do some research on-line or in print to learn more before continuing on in the book if something does not make sense. 


The exposure triangle: All current cameras can manage exposure pretty well, so it isn't bad to let your camera manage the details while you focus on proper composition.  However, taking full control isn't that difficult with enough knowledge.
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Exposure triangle relationships.


 
Images speak louder than words, therefore the graphic above should be very helpful in explaining the relationship of three key camera settings:  ISO value, shutter speed, and aperture size.  Each camera setting is also responsible for different properties you can expect to see in resulting photos.  For example, a high ISO value will have more image noise, a slow shutter speed will cause more motion blur, and a large aperture value will give you thinner depth of field.  The inverse of that is as you would expect.  A low ISO will have less noise, a fast shutter speed will freeze action, and a small aperture will increase the depth of what looks like it is sharply in focus.  Your camera will usually do a good job of managing these three settings, but don't be scared in trying to control one or more for yourself.
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The mirror box of a DSLR.


 
DSLR: Digital Single Lens Reflex (camera). This setup consists of a camera body with a mirror mechanism inside that allows you to view your subject through an optical viewfinder, and of course a lens attached to that body section by way of a screw or bayonet style connection. When the shutter button is fully pressed, the mechanism's mirror flips up, allowing the imaging sensor to gather light used in forming an image. There is usually a mechanical shutter mechanism that controls the shutter's speed, or rather the time at which the imaging sensor is allowed to gather light (say from 30 seconds to 1/8000 of a second). 



Bokeh: A Japanese word that stands for the quality of background blur. This is not easily quantifiable. It is generally okay to use the word bokeh as a catch-all when referring to background blur. 
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The aperture f1.4 is physically larger than f16.


 
Depth of field: The distance between the nearest and farthest objects in a photo that seem acceptably sharp. This depth is controlled by aperture size and your distance to the focal point. Other properties like lens focal length can appear to change depth of field and it actually can slightly, but that is mostly a misnomer as longer focal lengths primarily flatten the frame, increase the perceived size of background blur, and change the percentage of front/back depth of field compared to a wider angle lens.  Basically, if you want background blur in your photos, use the largest aperture you have available.  For landscape photos, it is a good idea to use a smaller aperture because more of your scene will be in focus.  However, going with an aperture that is too small can result in softening by way of light diffraction.  The apertures f5.6 to f8 are usually a good balance of sharpness and large enough depth of field.
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Lens aperture blades forming an opening.


 
Aperture: The adjustable opening inside the lens. It determines the amount of light that is let into the box where the imaging sensor and mirror assembly are located. An aperture is usually comprised of a number of blades that form an opening much like your eye's iris opens and closes depending on how bright or dark the ambient lighting is. A larger number of blades and ones that are curved usually allow for more pleasing background blur compared to ones that do not have those features. If you have ever seen a photo with hexagonal bright spots in the background, that means the lens had 6 straight aperture blades. F-stops (f-number) is a measurement of the lenses focal length divided by the effective aperture size, giving you a number like f1.4, f2, f2.8, f4, and f5.6. A smaller f-number means that the opening is larger, allowing more light in and producing a smaller depth of field. 



Barrel and pincushion distortion: Lenses might produce a visible curved distortion to the field at which they pass through to the imaging sensor. Barrel means it curves outward and pincushion curves inward. You will generally want lenses that produce as little distortion as possible. There is one type of lens called a "Fisheye" lens that is specifically designed to produce a large amount of barrel distortion.  The resulting photos appear as they would through a curved eyeball, hence the name.
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Two common lens types.


 
Zoom and Prime lenses: Zoom lenses have a range of focal lengths such as 18-55mm and 70-200mm, whereas prime lenses have a single focal length. Both lens types have benefits and negatives, which are best left up to the individual photographer's preferences. In short, zooms are versatile and can match the quality of primes if you spend enough money. Primes can generally have higher overall sharpness and larger apertures for a lower cost. This is very dependent on the individual lens, so when considering a lens it is best to search out some technical reviews on-line to give you a general idea of the quality you can expect. 
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Purple fringing aberration on the light poles.


 
Chromatic aberration: It is the failure of a lens to focus all colors to the same convergence point. If you look at a photo of a tree with a bright blue sky in the background, you might notice purple fringing around the edges of the tree's branches. That is one common aberration that lenses can produce, but there are quite a few more.  Sometimes fringing can also be caused by the imaging sensor as newer ones have micro lenses installed to maximize light gathering ability. 
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Common camera sensor sizes.


 
APS-C, Full-Frame, and 4/3rds sensors: DSLR cameras currently exist in a few flavors of imaging sensor sizes. Most common for the moment are APS-C sized sensors that are around a 1.5x multiplier compared to Full-Frame (the same size as 35mm film) meaning they are physically smaller. So if you have a lens that is 50mm in focal length, you would multiply 50mm x 1.5 to get a crop factor equivalent to 75mm. Basically, your field of view decreases because your imaging sensor is physically smaller and not able to record the same amount of physical area as a 35mm film frame would. What makes this confusing is that camera manufacturers have been releasing lenses that only work for APS-C sized sensors as they are generally cheaper to produce and physically smaller, yet they still use the same focal length measurement as 35mm film would, resulting in a lens that has a focal length measured for 35mm film, but unable to work with a sensor that large. 
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Higher ISO has more grain.


 
ISO: Or more accurately called film speed, is how sensitive your camera's light recording sensor is. With a high ISO value, your sensor is able to make a properly exposed image with less light, but it also will most likely have coarser grain and less dynamic range (contrast). The term ISO stands for "International Standard Organization" so it is just a general term that somehow caught on from related film  standards.   When in doubt, use the lowest ISO you can, but be mindful of avoiding unwanted motion blur if your shutter speed is too low.
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The camera couldn't handle this dynamic range.


 
Dynamic Range: Or rather luminance range, is the limit at which our camera's light recording sensor can measure light intensity. Current sensor technology is not able to match the human eye, so we as photographers need to keep the range in mind at which our camera records extremely dark and extremely light aspects of a scene. If you blow past your camera's dynamic range ability, some of your image will be completely black or white, having lost all detail in those areas. That being said, keep over and under exposure in mind when taking photos. Sometimes you can recover detail in post-processing, sometimes you cannot. 




 
[bookmark: Staying_safe_in_Arizona]Staying safe in Arizona.
 

 
[bookmark: Hot_and_cold_extremes]Hot and cold extremes.
 
The closer to the equator you go, the hotter the weather can get.  With intense sun and parched land, the heat can be strong and unforgiving.  It's harder for people to realize just how hot it is because the humidity is generally lower in many parts of Arizona compared to the northern states.  The temperature swings from night to day can be extreme, so keep that in mind when going out to do  photography.  Depending on how far you go from the beaten path, be sure to bring everything you need to be fully prepared for any situation that might arise.  With the heat in the summer and early fall, it is especially important to be careful by using sunscreen and large brimmed hats.



[bookmark: Water and other supplies]Water and other supplies.
 
Photography sometimes motivates us to travel far from the big cities.  The negative effect is not easily being able to get help if it is needed for whatever reason.  There isn't much to be said except to bring a good deal of water with you everywhere you go. If you are being physically active outside in the summer, your needed water intake can exceed a half-gallon per hour!  Dehydration can become fatal when 9-12% of your body weight is lost via water, so in the most extreme conditions you could be at extreme risk in hours instead of days.  Depending on the time of year, the conditions can be downright dangerous.  Besides food and water, paper maps and GPS devices are good tools to keep around.  Carrying a cellphone at all times is especially important.  Often on the news there is a story about a mountain path rescue where they find the people by cell phone calls or signals.




 
[bookmark: Specific_places_and_things]Specific places and things.
 

 
[bookmark: The_Grand_Canyon_south_rim]The Grand Canyon (south rim).
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East of the main tourist areas.


 
The Grand Canyon is probably one of the most photographed spots in the USA.  It deserves that level of attention it receives for various reasons.  The canyon is large and expansive, but most importantly it is extremely deep.  The depth is what gives it a grandiose feeling, but especially draws in photographers with such a challenging subject.  The south rim of the canyon is the most easily accessed by car.  This is where the classic views we all see in photographs come from as well as the place where the majority of tourists visit.  If you go in the midday, expect to compete for prime photo locations when in the main visitor areas.  As you travel east along the south rim roads, there are quite a few stopping points that I personally feel provide great if not better views than the main tour areas.  


When visiting the south rim, I was sporting two DSLR camera bodies.  The first was outfitted with a 14mm lens and the second had a 55mm lens.  What I found out is that people seem inclined to ask you for help in taking their photo when you yourself are loaded up with equipment.  For anyone who lives around that area, it might not be a bad idea to network that way with business cards when someone asks you for help.




 
[bookmark: Canyon_De_Chelly]Canyon De Chelly.
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One of the many canyon views.


 
While this canyon might not be as grandiose as the Grand Canyon, it does provide some interesting views and unique photo opportunities not available elsewhere.  It also has less traffic, which makes photography easier to manage.  	There are 7 stops along the south rim that provide unique subjects at each.  From classic canyon views to historic ruins, there are many unique and worthwhile views to be had.  As this place is surrounded by Navajo land, be careful about photography of the people and their homes as this can be disrespectful. 




 
[bookmark: Scottsdale_Arizona]Scottsdale Arizona.
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Old Adobe Mission restoration project.


 
My travels to Arizona have always started from Scottsdale due to my relatives living there.  It is a nice spread out city that has quite a few interesting places for photographers to explore.  The botanical garden is a great option if you are in the area as well as the historic downtown.  Even just areas of open fields can produce some quality subjects that are especially interesting to people who are not native to the area.  The Saguaro Cactus, mountains, and landscape look gives a stark yet textured feel to photos. 




 
[bookmark: Mesa_Arizona]Mesa Arizona.
 
Mesa is another city of Arizona with all of the standard urban fare.  This area has quite a few baseball stadiums, most notably the one where the Chicago Cubs have their spring training.  You can also find sculptures in the streets downtown, which is a fun way to explore that area while you search for each one to take a snapshot of.




 
[bookmark: Spring_break_at_the_ballpark]Spring break at the ballpark.
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The Hohokam Park.


 
In Mesa, the Chicago Cub's baseball team has spring training at the local stadium.  That might partly explain why there are so many Midwesterners hanging around!  Games can be fun and a great opportunity to practice photography.  Before attending a sports game for the reason of photography, make certain they allow cameras.  For example, I was offered a free ticket to a local hockey game in Illinois.  I checked their website and noticed that they only allow cameras with lenses that are shorter than 3 inches plus the ambitious statement of "no professional cameras."   Just make sure cameras are allowed before attending.


I had a chance to spend some time in the Hohokam Stadium.  It's a nice little stadium that is currently branded with Cubs logos everywhere.  From the prospective of a photographer, most seats will provide a decent view.  Just keep in mind that sitting behind home plate will result in the ball catching net blocking your view.  Unless you have an extreme telephoto lens on hand, you just won't get anything but a few unique shots filled with the net in the foreground.  When I visited, it was off-season, so the stadium was pretty empty.  The benefit there was that I could easily move around to get a feel of the place and to find good angles.  All I had range wise was a 55mm lens (take note my cameras are 1.52x crop, so around a view of 85mm in 35mm film) along with a 14mm lens. 


The 55mm lens was not enough range to get closeups of the players in action, but I did get a few pictures of them from a distance.  A standard zoom lens with a maximum of 300mm should be enough to get those detailed action shots.  For full stadium shots, use a wide angle like the 14mm I had with me because it works well.  You can easily get the full diamond in the frame from the corner sections of the stands. 




 
[bookmark: Sedona_Arizona]Sedona Arizona.
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In downtown Sedona.


 
Sedona is a small city, but houses some amazing views and a fun downtown area.  It is a well known tourist destination with a cowboy feel to it, even having a popular restaurant that serves Buffalo Burgers.  If you are in a pinch and need a camera, there is a camera shop, but expect to pay a premium given the remote location.




 
[bookmark: Native_reservations]Native reservations.
 
Photographers sometimes have a hard time understanding the reluctance or negative attitude that stems from a camera being around, especially larger ones like DSLRs.
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Taken on reservation land.


 
The bad stigma of cameras is quite true in some native lands.  They have a large number of visitors to their lands and with them they bring cameras to document their trip.  From the local perspective it can sometimes feel imposing to have so many strangers photographing them and their villages.  It is important to consider their side of the issue.




 
[bookmark: Hopi_no_photos]Hopi (no photos).
 
While the other native lands I visited had no issues with cameras, before entering Hopi land, we were cautioned by locals that they don't allow photography.  They said that if you are caught by law officials for taking photos in Hopi land, they probably would confiscate your equipment.  This can even be true if a 3rd party sees you taking photos and mentions it to the police.  Not wanting to take the risk, we hid our equipment in the trunk of the car and left it there until we were fully through their lands.  The issue seems to stem from social problems and how images of their people and lands have been used for profit or misrepresentation in the past.  It is understandable that they don't want such attention and misrepresentation that photos might bring.  Respect their wishes, and you should not have any problems there. 




 
[bookmark: Animals_at_popular_destinations]Animals at popular destinations.
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A Raven at the Petrified Forest.


 
At places like the Grand Canyon or Petrified Forest, wild animals are so used to people that they might get too close.  For a photographer, it's pretty neat that we can get so close, but just be careful to follow the instruction of any posted advisories.  Most often there will be signs that tell you not to feed the wildlife.  It's bad for them because they could get sick, and for you because they might get too close for comfort.  On my last trip to the Grand Canyon, there was an extremely friendly squirrel that hung around us for a few minutes.   I also remember seeing a deer within a few feet of some other visitors who were standing there taking a photo of it.  At the Petrified Forest, all of the Ravens were perched near rest stops expecting handouts, which lead to some great photo opportunities.  I was able to get detailed close-up shots with my 55mm lens, which really isn't that much range focal length wise.
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A friendly squirrel at the Grand Canyon.


 
[bookmark: Composition_and_technique]Composition and technique.
 

 
[bookmark: Nature_canyons_brush_paths)]Nature (canyons, brush, paths).
 
Nature photos benefit from unique angles just as much as people photos can.  It's actually even more helpful in nature when you consider the difficulty of producing unique landscape photos. Always be on the lookout for interesting angles to shoot your landscape and closeup nature photos.  The way you use your camera and lenses can make a big difference in the final result.  Using a wide lens like 15mm will have more in view with distorted details toward the edges of the frame, whereas a telephoto lens like 200mm will make everything feel flat and on the same focal plane.  Both types of focal lengths can be used to great effect in landscape photography.




 
[bookmark: Rule_of_thirds_and_golden_ratio]Rule of thirds and golden ratio.
 
While composition should anyways be a uniquely personal aspect of your photography, there are a few guidelines that help improve the general appeal of your photos.  While they are often called rules, keep in mind that they are merely guidelines that should help to improve the quality of your resulting photos.


The rule of thirds is a rule of thumb in visual arts that says an image should be divided into 9 equal parts with two equally spaced horizontal lines and two equally spaced vertical lines. Imagining the setup, you should see 9 squares or rectangles in a grid on the image. The intersection of the lines are the points where you should place your aspects of interest, also known as the subject of your photo.
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Rule of 3rds grid.


 
Let's say, for example, that you are taking a photo of a friend at the Grand Canyon. You would position the center of their face at one of those line intersections, say the top-left intersection when holding the camera horizontally as it normally is orientated. This would mean their body, if standing straight, would take up the left side of the image, leaving the right side of the image available for background content. While I'm just skimming the surface of this rule, comparing an image where the subject is off center to provide depth and scale would generally be more appealing than just putting the subject in the center of the frame without much else.  When the subject is offset, you get a full understanding of the subject and more importantly where they are located.
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Approximate golden ratio.


 
The golden ratio is another rule of thumb in visual arts, but is a lot more detailed in how it is calculated. I'll skip the mathematical equations and just say that the ratio is often simplified into a frame that splits up into two horizontal sections, where the ratio is 1:1.618. Drawing an imaginary vertical line between the two sections would be the general area where you want to place your subject of interest. This can be flipped so that the larger section is on the opposite side of the frame. 




 
[bookmark: Sense_of_scale]Sense of scale.
 
Arizona is packed full of expansive landscape.  In landscape and nature photos it is helpful to provide a sense of scale.  This helps the viewer understand just how large or small the subject of the photo is.  Find objects to include in your photo, that most people know the size of, will help them understand the grandiose nature or epic feel to your surroundings.  This could be anything from a jeep parked at the top of a large rock face, or a person standing in front of a magnificent sight.  The possibilities are endless.




 
[bookmark: People_photos_self_portrait_or_otherwise]People photos (self portrait or otherwise).
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Golden ratio framing at the Grand Canyon.


 
Everyone loves people photos.  Having people in your photos help to tell a tale and gives perspective to the photo.  Seeing a climber on a rock face, a group camping out in the distance, or someone standing near the edge of the Grand Canyon really helps to personalize each photograph.  People photos are especially interesting when you use composition ideas like the rule of thirds by framing the person in one section of the photo, so the rest can be used to show the viewer where the person is.  That way you create a fusion of the human element with the natural element.
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People walking toward the cliff edge in Sedona, AZ.


 
There are many different ways to photograph someone.  The common way is to just hold your camera horizontally as normal and take the photo of their entire body.  That's alright, but you have many different options.  Try holding your camera vertically.  Even if you take a photo of their entire body again, you will notice a change in how the picture feels.  Now in the background you can easily fit taller objects.  




 


[image: ]


Sense of scale with a vertical orientation.


 
Two other good options are waist up pictures as well as shoulders and up.  Each way of framing the person will change how the background looks as well as giving a different perspective of the person being photographed.  The person in your photo doesn't always have to be facing the camera and looking directly at you.  Experiment with having them doing something else like climbing up a small boulder or sitting on a rock face enjoying the view your camera is capturing along with them.




 
[bookmark: Lens_flare]Lens flare.
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One large flare artifact right of the Sun.


 
Flare happens when strong direct sunlight reflects between the glass elements of your lens.  Each circular disk is a reflection from one of the elements inside.  Sometimes the reflections are not perfectly round because the lens aperture does not produce a round opening, but one that is something like a hexagon depending on the number and curvature of aperture blades.  Lens flare can produce a desired effect, but often having it in the photo will be a distraction.  Avoiding lens flare is best done by choosing your angle wisely.  Don't aim directly toward where the Sun is.  If you have a partial whiteout in your viewfinder or LCD screen, then there is a good possibility you will end up with flare and loss of contrast.  Even if the Sun is merely close to where you are aiming, there is still a chance for flare.




 
[bookmark: Histograms]Histograms.
 
Histograms are very helpful in understanding the technical quality of your photos.  Using the histogram feature of your camera will give you a quick indication of how well the picture was exposed.  Knowing the histogram is akin to having the teacher check your multiple-choice quiz before you hand it in for a grade.  You can always fix any wrong answers to get a perfect final score.  Some cameras have better histogram support than others.  Expect DSLRs to have more features.
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A tonal (lightness) distribution histogram.


 
[bookmark: Using_in_the_field]Using in the field.
 
In Arizona, you can easily over or under expose parts of your image due to the strong sunlight and chance of having highly reflective objects in the scene.  A standard histogram is a graph that shows the tonal (lightness) distribution of an image by plotting the number of pixels (dots of color converted to grayscale) of each tonal value.  Seeing part of the data stretch out past the bounds of the graph will mean that either the image highlights were blown (right side of the graph) or the shadows were blacked out (left side of the graph).  When a photo's tones are clipped, then you will have patches of the photo that can't be fixed and have no natural texture to them.  


You can also quickly judge if the image is generally under-exposed or over-exposed by the distribution of graph data toward one of the sides.  Looking at the peaks of data is important because it will show if your image is too light or too dark.  If you have one large evenly distributed peak over the entire graph, then you most likely have a pretty neutrally exposed photograph.  Neutral photos are ideal because you can turn them into amazing photos with some post processing just like they did in dark rooms when film was the norm.  Only this time, you will use the computer.


Some cameras like mine include a second type of histogram called the color histogram.  It represents the color distribution of the image in graph form.  So I see four graphs consisting of red, green, blue, and white for lightness.  As you probably already know, each dot of color is a mixture of red, green, and blue.  If one of the colors are blown out and either too dark or too light, then we will not have an ideal exposure.  More likely, we will have an odd color tint to the entire image.  Using a color histogram will allow us to make sure our image does not have a single color that is over or under exposed and that our overall white balance is correct.
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A histogram that shows color distribution.


 
In the graphic above, you can see that the red channel is getting close to being underexposed compared to the green and blue ones.  However, the overall tonal exposure (in white) is looking pretty good.  


	

 
[bookmark: Exposure_and_processing]Exposure and processing.
 

 
[bookmark: Reflection_and_shadow]Reflection and shadow.
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Strong light and shadow.


 
Extremes of light are highly evident in Arizona.  You have strong direct sunlight in the daytime along with the large amount of brown and gray dust strewn around that can reflect light easily.  The reflections will wash out contrast in your photos, so it is best to angle each shot to minimize problems.  Taking a photo in the middle of the day will be most difficult because you will have a large difference between areas under shadow compared to areas with direct sunlight on them.  




 
[bookmark: Be_mindful_of_shadows]Be mindful of shadows.
 
The easiest way to produce properly exposed images is to avoid taking a photo that has either extreme bright spots  or large sections of shadow.  Find an angle that has a more limited range of contrast, because that will offer you a better chance of avoiding blown out highlights or lowlights. The resulting photo will still have more than adequate contrast, so don't worry about a photo appearing too bland.  You can always improve the vibrance of your photo on the computer later, resulting in a great final image. 




 
[bookmark: Exposure_compensation]Exposure compensation.
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-1 exposure compensation and the final result.


 
The easiest way to get around the failings of automatic exposure is to manually compensate.  I most often will compensate by adding -1 to -2 stops of exposure, so that I can save the brightest areas of the photo. I feel that the bright areas are most important and give a more true to life exposure. Not to mention, cameras generally have a harder time keeping detail in bright areas.  Without compensation, most cameras will attempt to give an average exposure that results in brighter than natural shadow areas and blown out highlights.  On the reverse, if your scene is too dark you can manually increase exposure or increase your ISO if the camera mode you are using allows for the change. 




 
[bookmark: Post_processing]Post processing.
 
Going through your photos on the computer is a good way to further improve their quality.  Whether you want to print or just display your images on the Internet, you can improve things a lot with that extra bit of tweaking.  


The professional standard for editing is a program called Adobe Photoshop with Adobe Camera RAW, but it is expensive and takes a good deal of time to learn.  One step down in price are options like Adobe Lightroom and Apple Aperture.  Those two programs have most of the features photographers would need, but don't include the advanced editing features of Photoshop.  A step further down in price brings a multitude of simpler photo editors, some better than others.  At that point it's a good idea to search out reviews of each program you have an interest in to weed out the lesser tools.  If you don't want to spend any money, all hope isn't lost!  There are free options like Google Picasa, GIMP, and Paint.NET that you can try out.  You can even check the disks that came with your camera to see if the manufacturer included something for you to use because they often do.  While software from the manufacturer is rarely ideal, it should be enough for you to view and perform light edits to your pictures.


Software can vary quite a bit, but generally the concepts are the same with differences in the name of each tool or procedure.  I'll go over the general concepts instead of trying to go into detail on specific programs.  That way you can better understand the concepts and what you can do to your photos rather than exactly how in one or two specific programs.  
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An Adobe Camera Raw Screen-shot.


 
The process of editing photos usually deals with changing the color, brightness, and contrast of the picture.  Most programs have simple sliders to control things such as color balance, hue, exposure, brightness, contrast, and saturation.  With your picture loaded, you can use each slider to modify one property of the image.  If your picture has a green tint to it, use the color sliders to shift the overall color more toward magenta.  You could also change the hue of the image if that option is available because that has a similar result.  If your picture is really dark or bright, try shifting the exposure or brightness sliders back to compensate.  You can make everything more vibrant by changing the contrast or saturation.  Those options shift each color toward the extreme ends of the spectrum and should be used with restraint.  Too much contrast or vibrance will make the photo look artificial.  


With pictures saved in JPEG format (a picture compression format that trashes some of the data to make the file small), you are a bit limited in what can be easily changed in the photo.  Some things like white balance and shadows or highlights are pretty difficult to fix when you photos are in JPEG format.  If your camera can shoot in RAW format, you have a lot more editing options available.  The great thing about RAW is that it naturally holds more color and detail information in the picture compared to JPEG (RAW does not trash any data when compressing the picture).  You can also edit the files in a non-destructive way in most photo editors that support your camera's RAW format, or a general format like Adobe's open DNG RAW. I personally always use DNG raw with my Pentax DSLRs because it is widely supported and easy to use in many editing programs.


Some other aspects to think about require a bit more work than shifting around basic slider controls in your program of choice.  Have you ever noticed small round translucent blotches in blue sky?  Those can be caused by dust on your lens or imaging sensor that is especially a problem with interchangeable lens style cameras.  Another similar problem is when you see small dots of bright color in your photos. That is caused by a malfunction of a light sensing dot on your camera's imaging sensor (called dead pixels).  It is a problem that manufactures tell you to expect in small quantities.  You can use tools in your photo editing program to fix little flaws in your pictures like that.  Usually the tools are named things like the "clone tool" or "healing brush."  You just select the tool and click on the area you want fixed.  For tools that heal, the program will take information surrounding the problem area to fix the flaw.  Other times, you need to manually select another similarly textured area of the photo to clone from.  That cloned sample of the picture will help you mask out any flawed areas.  




 
[bookmark: What_is_dynamic_range]What is dynamic range?
 
Dynamic range is the luminance range of the scene being photographed.  Luminance is basically how bright or dark something appears.  The more dynamic range you have means the more variation in light of the scene there is.  Usually the sky will be shifted toward bright and the ground will be shifted towards dark.  Having high dynamic range is a good thing.  Being able to capture all of it in a single photo is another matter entirely!
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A scene with high dynamic range.




 
[bookmark: Camera_limitations]Camera limitations.
 
What is especially important is that cameras can't capture the full dynamic range of a scene in many situations, especially outdoors in the daytime.  While our eyes can handle the dynamic range of the outdoors, current digital cameras have much more difficulty.  This limitation is especially true in places like Arizona where you can have extremely bright sunlight with extremely dark shadows. 




 
[bookmark: General_ways_to_get_around_the_limitations]General ways to get around the limitations.
 
The best way to get around the problem is to avoid it.  When framing your photos, try to avoid strong shadows in outdoor scenes.  If you are in a cavern or at the bottom of a canyon, do the opposite to avoid have direct sunlight in the photo.  Each situation can result in areas of extreme contrast that can't be fixed in post processing.  Most cameras will tend to render extremely bright areas in the photo when the best option would rather be to let more of the photo be darker.  In that situation with a camera like a DSLR, try changing your exposure compensation dial to get the camera to underexpose the scene.  That way you can save the bright areas from being too bright.  More recent cameras have high enough dynamic range to allow for repairing of the photo in post processing. 




 
[bookmark: Exposure_bracketing]Exposure bracketing.
 
Exposure bracketing, also called local tone mapping, is yet another method to use in dealing with large dynamic range.  This method requires a tripod or something to set your camera on to keep it as stable as possible.  Multiple photos are taken at different exposures to be later merged together to make one photo.  For example, three photos are taken with exposure compensation values of -2, 0, and 2.  The photo with no compensation is the base exposure, but adding two additional pictures that save texture in either the really bright or really dark areas of the photo can be later merged to produce a picture that has detail throughout the entire photo.  Many DSLR cameras have the ability to automatically do bracketing with 3 to 5 images of around -5 to +5 stops in dynamic range.  Some can even put the multiple exposures together inside the camera, but it is generally best to do that yourself in a suitable photo editor.  Bracketing is also used in creating HDR (high dynamic range) photos that have become popular due to their surreal qualities.  




 
[bookmark: Neutral_density_filters]Neutral density filters.
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A continuous 49mm ND8 (3 stops) filter.


 
Neutral density (ND) filters are placed over your lens to limit the amount of light that will get into your camera.  They are usually threaded metal rings with tinted glass that attach to the front of your lens like sunglasses.  In the outdoors of Arizona, you can benefit from the use of a graduated ND filter because it is especially designed to help with landscape photos.  It is graduated by having one side of the filter darker than the other side with a gradual change between.  The filter is attached to the camera with the darker side of the filter toward the sky and the lighter is toward the ground.  In that configuration you will have less light from the sky and more from the ground making the overall exposure easier for the camera to handle.  The problem with this method is cost of the filters, setup time, and the need for a tripod in most cases because the horizon and filter have to be perfectly lined up. A filter rating such as "ND8" means 1/8th the amount of light transmitted, or rather a f-stop reduction of 3.  A simpler example would be ND2 at 1/2 the light transmitted and a single f-stop less.




 
[bookmark: Strong_sun_in_general]Strong sun in general.
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Using a good angle for high contrast.


 
Like most anywhere around the globe, the midday sun in Arizona is stronger than at sunset and sunrise.  It's just that the situation is worse than in more northern climates.  The further toward the equator you go, the more of a challenge it can become.  One nice benefit of the area is that skies tend to be bright blue and cloudless.  The blue is easier to handle than if the sky was filled with drab white we get throughout the winter in Illinois.  If you take care of your exposure and what is in the scene, you can still make great images in the midday sun.  If your camera comes with an attachable lens hood, the middle of the day is the best time to use it.  The hood helps the lens by blocking light that comes in at extreme angles.  This helps improve overall contrast in the image, which is very helpful at that time of day.  So use a hood and try not to face the Sun directly.  Well, that is unless you are intentionally interested in having the Sun in your photo.  Just experiment with angles to find good contrast in those situations.




 
[bookmark: Sunset_and_sunrise]Sunset and sunrise.
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A backlit glow from sunset lighting.


 
Sunset and sunrise can be amazing times to take photos.  The light becomes more diffuse and casts a soft yellow glow over everything in sight.  Taking advantage of good natural light is a simple and easy way to produce great images.  Just be mindful of not staying out too long at sunset unless you have a flashlight to help you get back to your car or house.  The darkness is a hazard, but also all of the nocturnal wildlife that you could unintentionally run into. Many of the more dangerous animals hunt at night because of the extreme heat in the daytime for many months of the year.  You don't want to accidentally step on one only to have your ankle bitten.
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Silhouetted cactus at sunset.




 
[bookmark: Equipment_and_printing]Equipment and printing.
 

 
[bookmark: Digicams]Digicams.
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A high-end digicam.


 
The catch all term for small cameras is usually "digicam." They are small and easily pocket-able with lenses that are fixed to the camera.  Along with their small size will be a small imaging sensor.  Small is good from a usability and portability standpoint, but small is not good when talking about recording light.  The small sensor will probably be lacking in dynamic range as well as high ISO capabilities compared to DSLR cameras that have much larger sensors.  The larger sensors are generally better at per-pixel sharpness due to less noise reduction being applied to the pictures as well as having physically larger light sensing dots.  The more photons being captured the better.


Digicams aren't all that way.  There are some higher-end ones with larger than normal sensors that at least make up for a portion of the quality gap from Full-frame, APS-C, and 4/3rds sized sensor cameras.  Besides sensor size problems, the other big negative is that digicams come with a fixed lens.  You will never be able to try other perspectives than what the digicam comes with.  You can also expect low sharpness from many digicams because their lenses are not up to the same level of quality as high-end exchangeable lenses.




 
[bookmark: Phone_cameras]Phone cameras.
 
Phone cameras will be the lowest quality option to use on your trip in most cases.  The benefit over anything else is that you can just carry around your phone and nothing else.  As technology improves, camera phones will improve and the quality difference will lessen to some degree, but true cameras should improve at the same time, making it a never ending race.  Hope isn't lost, because there are a few ways you can improve the results from a cellphone camera. 


Hold your phone horizontally.  Phones are normally held vertically, but when viewing a photo, it is generally viewed with the longest side horizontal.  Configure your camera application to save in the highest quality.  That will most likely be JPEG in "super fine" quality.  The more data you can save, the better chance you can improve things later in post processing.  Most importantly, hold as still as possible when taking the shot!




 
[bookmark: DSLR_cameras]DSLR cameras.
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Digital SLR cameras.


 
DSLRs are the most ideal cameras to use from an image quality standpoint.  The main drawback is size and cost.  Within the land of DSLRs, there are small ones (4/3rds sensors), big ones (APS-C sensors), and even bigger ones (Full-Frame sensors).  Most of the general population will go with APS-C sized sensor cameras because they are usually a good middle of the road option.  Besides having the largest sensors around, you can also change the lens that is attached to the camera.  This gives you endless options and benefits from a quality standpoint.  Although just keep in mind that really good camera lenses are usually as expensive or even more expensive than the camera itself.  In Arizona and similar areas of the country, an optical viewfinder is a godsend.  Have you ever tried looking at an LCD screen outside in the bright sunlight?  Most screens are very difficult to see in such conditions, so having an optical viewfinder is great because it doesn't suffer from that problem.  It's also similarly helpful in the nighttime.




 
[bookmark: Mirrorless_ILC_m_ILC_cameras]Mirrorless ILC (m-ILC) cameras.
 
Mirrorless interchangeable lens cameras are the newcomers to the camera market.  They usually provide the benefit of having lenses that can be switched out, but also include larger sensors than most digicams.  The big negative compared to DSLRs is that they don't have an optical viewfinder and often have a slightly smaller sensor.  These are quickly becoming a good option for the average consumer that wants better quality than digicams and cellphone cameras, but doesn't want the bulk of a full DSLR.  They are not perfect though.  Because they can't have an optical viewfinder, some have electronic ones that still are not quite as good as optical ones.  Others solely rely on the LCD screen, which can be a problem outside.  




 
[bookmark: Camera_lenses]Camera lenses.
 
DSLRs and m-ILC both allow for add-on lenses to be used.  When you buy a camera at the store, it comes with what is called a "kit lens."  These lenses are usually spanning focal lengths from 18-55mm or even ranges like 18-200mm.  Many average consumers would think bigger is better, but that is often not the case with lenses.  The longer the focal range is, the more likely that the optical performance of the lens is low. 
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Various DSLR camera lenses.


 
If you can afford it, look into buying lenses that are not kit lenses.  You should see improvements in the overall quality of your photos as well as in the physical build quality of the equipment.  Most of my lenses are what they call prime lenses.  These lens have a single focal length like 15mm or 85mm.  While not for everyone, prime lenses usually have further benefits in image quality as well as the ability to have very large maximum apertures like f1.4 that just don't exist in zoom lenses.  Besides reasons of quality, trying different focal lengths can give you varying looks to your images.  If you reposition yourself with a 35mm lens and a 300mm lens to try and get the same subject and framing for both photos, the results will still look very different between the two lenses.  This is due to perspective distortion, which is the perceived warping of an object and its surroundings from relative scale that the selected focal length provides.




 
[bookmark: Printing_and_products_of_your_work]Printing and products of your work.
 
Before my last trip to Arizona, my uncle and I came up with an idea to create products like calendars and t-shirts using whatever photos we would end up with.  It eventually expanded to a full lineup of goods.  Even this book you are reading right now was a result of that initial idea and trip.  It's really not that difficult to try something similar!  I use Photoshop to modify templates that our service of choice offers.  I just merge together photos we took as well as logos and graphics I designed that fit within our branding.




 
[bookmark: What_is_possible_with_printing_services]What is possible with printing services?
 
There are a multitude of services out there these days that allow you to make designs and put them on anything from t-shirts to puzzles and water bottles.  Even local drug stores and big-box retailers have places where you can print photos as well as other products.  Our idea required something that would allow people to buy items, so we had to look to the Internet.  One such service is called "CafePress" (cafepress.com) that allows anyone to make custom products and sell them on the Internet.  There are quite a few similar services, but CafePress is one of the most well known and I knew what to expect from past experience.
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A large calendar we made through CafePress.


 
Printing things like calendars can tax your camera's resolution.  Even cameras that are a few years old might have a problem filling 12 inch square calendar designs or especially really large things like 30 inch posters that many of these services offer.  Another thing to keep in mind is that not all pixels are the same.  If you have a 14 mega-pixel digicam vs. a 14 mega-pixel DSLR, you should expect the DSLR image to look much better at 100% magnification.  Those details will transfer to products you make and will be amplified as you print larger and larger.  If your goal is printing large photos, try to get the best equipment you can afford such as a DSLR with a quality lens.  It will make a difference.  Regardless of what equipment you end up using,   getting products made is a great way to remember past excursions.  It isn't too difficult with some basic computer skills and something I suggest checking into.
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The CafePress web shop I setup for free.


 
[bookmark: Conclusion]Conclusion.
 
Arizona is a fun and interesting place to enjoy photography.  There are many photographic opportunities just outside your door.  Urban centers provide the standard hustle and bustle of cityscapes, but also have places like botanical gardens and even historic wild west themed streets.  Venturing further from the city provides a multitude of famous natural places like the Grand Canyon and Petrified Forest, but also man-made ones like the Hoover Dam.  


People unfamiliar with the climate and terrain of Arizona should keep in mind the extreme conditions you can experience.  Take care that strong sunlight is managed.  Intensity of the sunlight can push your camera's dynamic range capabilities to the limit.  Shadows and bright areas in a single photograph will have a large difference in contrast, which is usually a good idea to avoid or be compensated for with camera settings or lens filters.  Reflection off of the natural rocky terrain and just direct sunlight aimed toward your camera can hurt overall contrast in your images, but can be managed with proper technique.


It's a good idea to provide some scale or a human element  when you are photographing the vast landscapes of Arizona.  That can be as simple as having a friend or family member pose for you next to a giant cactus, or using something nearby that has a commonly known size to it like a jeep.  Using techniques like the rule of thirds or the golden ratio can further provide quality to your photos.  Having subjects offset from the center of photos will often help give a full range of interest, because both the subject and background will provide purpose.  


Staying safe is just as important as getting great photos.  It is important to remember that just standing outside for a while in the summer months can be dangerous.  You don't feel the effects of the hot weather as much because there is usually less humidity present than in northern states.  You can lose water fast in the heat outside, so the danger zone can happen in hours instead of days.  Always bring water with you, both on your person and in your vehicle.  


Camera equipment can be an important aspect of photography and is worth doing research on, but the most important thing to keep in mind is what tools will work best for you.  You don't need the latest and greatest or most expensive equipment to enjoy photography and produce great images.  Having equipment that fits your lifestyle is the most important aspect.  Proper technique will trump the use of high-end equipment if you don't know how to properly use it in the first place.


I hope that you found this book helpful and interesting at the same time.  If you would like to know more or have questions about the content of this book, you can contact me through my websites at http://photographybanzai.com and http://scottjwaldron.com.  Stay safe and enjoy your photographic adventures of Arizona!
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