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Figure 151—Aframed landscape view is shown with the topic of a farmstead. Buildings are used to
provide scale as is the fence. Backlight (sun shining towards the camera) creates a halo effect around
each tree below the farm to give a three-dimensional effect. 

Perspective or scale is provided by objects of known size; for example, the farm
buildings in figure 151. In figure 148B, the fence line provided both an angle and 
a sense of perspective. Figure 149 could have been enhanced by an object in the
meadow to indicate how wide it is.

Change in camera focal length is another method for dealing with composition and
emphasizing a topic. Figure 152 compares two focal lengths and their effect on
emphasis of ponderosa pine savanna. Figure 153 illustrates change in topic with
change in focal length. The topic changes from an island in a river to a sweeping
bend in the river with an island.

Composition may be summarized as follows: define a topic (What do I want to
show?), apply the one-SAT concept (one side, one angle, one-third), use pattern
to emphasize the topic, and provide perspective for the topic.

Light is abused more often than used. It may be used to highlight objects, put a
three-dimensional effect into a landscape, create unsolvable problems with shadows,
and wreak havoc with a topic when sky and ground exposure are being reconciled.
Abuse of light results from inattention to exposure and lack of time to photograph in
suitable lighting conditions.

Sun may be used to enhance a three-dimensional effect in a two-dimensional pho-
tograph (figs. 151 and 154). Sun from behind the topic, particularly vegetation, tends
to shine on the outside leaves while making a shadow in back. This forms a “halo”
effect setting off individual plants and simulating a three-dimensional effect. Figure
155 illustrates the effect in grass, shrubs, and trees. Notice how the trees stand out
as individuals in figure 151. The halo effect is summarized in the proverb of “photo-
graph before 10 and after 3” when the Sun is low enough to create a good halo.

Text continues on page 319.



Figure 152—Effect of focal length is important in photograph composition and topic identification: (A)
50-mm lens on a 35-mm camera 10 m from the meter board emphasizing savanna ponderosa pine, and
(B) 35-mm lens on the 35-mm camera from the same camera location but the meter board has been
moved to 7 m making it the same size as in A. Scale of the grassland has been increased. Which picture
more honestly illustrates forest savanna? 
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Figure 154—Light position affects emphasis on vegetation. (A) Photo taken into the Sun so that the subject
is backlighted, which produces a “halo” around the edges and a shadow away from the Sun. The halo
highlights vegetation and tends to give the picture a three-dimensional effect. An old adage says to photo-
graph “before 10 and after 3" so that the Sun is low enough to enhance the halo effect. (B) The Sun is
shining on the front of the vegetation (frontlight). Notice in B how the hills in the distance stand apart from
each other owing to haze in the air.
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Figure 155—Asecond example of how backlight (A) versus frontlight (B) affects the highlighting of vegetation. The
halo effect is well illustrated by the trees in A. 



Figure 156—Overcast or full sunlight has major effects in shadow formation, a particularly serious consideration in
forests. Overcast days ( B) produce no shadows. Compare to full sunlight in A. With black-and-white film, the shad-
ows may be “dodged” during the enlargement process to bring out much detail. Color film unfortunately has only
about half the latitude of black-and-white film for shadows, so particular care must be taken when adjusting expo-
sure. Slides cannot be dodged.
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Sunlight compared to overcast skies has advantages and disadvantages. Overcast
provides no three-dimensional effect and sunlight produces shadows. Figures 156
and 157 illustrate the disadvantages of shadows.

Camera exposure setting is a key to good use of light. Figure 147, A and B, illus-
trates the effects. In figure 147A, the exposure was overly influenced by the bright
sky, which resulted in underexposure of the land. Determine the camera exposure
for the brightest item close to the topic (sky or vegetation in full sunlight) and then
for the topic or darkest item at the topic. Average the exposures. If you have any
doubt, take three shots: one at the average, one an f-stop under, and one an f-stop
over the average. Figures 156 and 157, however, illustrate a problem. The shadow
is too dark and the sunlight on the vegetation too bright to be properly exposed,
even with black-and-white film. Black-and-white film has about twice the latitude of
color; color latitude is about one f-stop above and below average, and black-and-
white film is about two  f-stops.

Camera exposures in landscape photographs, particularly those showing areas
more than 2 mi in the distance, should be set at a minimum of three f-stop settings:
the light meter reading and one f-stop below and one above. When distance exceeds
2 mi, haze in the air influences the light meter to indicate less brightness than the
land actually is reflecting, which causes overexposure of the land. In these cases,
consider taking photos at both one and two f-stops additional exposure. Aerial pho-
tography suffers the same problem.

The effect of shadows and poor exposure in photographs may be partially corrected
on prints (not slides) by dodging during enlarging. Dodging entails use of a cotton
swab 2 to 2 in in diameter or a piece of light cardboard with a hole in it 2 to 2 in
i n d i a m e t e r. Both should be very ragged around the edge to avoid creating a
harsh edge in the finished print. During enlargement exposure, wave the swab
above the overexposed area to cast a shadow and reduce the exposure time for
that area. For underexposed areas, use the cardboard with the hole to shade most
of the print and allow longer exposure to bring out details. Digital images may be
enhanced by computer.



Figure 157—This example is taken at the same photo point as figure 156: (A) overcast and (B) a clear day with full
sunlight. 
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Figure 158—Relocation of photographs may be difficult when disturbance has occurred. In 1963, the cen-
terline was established with a rock at 1 and the side of a large tree at 2. The arrows, A and B, indicate
large rocks present in all photographs but not on the centerline; they help to locate the site and to validate
the location. Left-side triangulation is identified by arrows at 3 showing the distance between a large tree
and a small one. Right-side triangulation at 4 is identified by the side of a large foreground tree and one in
the background. These triangulate the camera location. In 1974, the same items are shown without a
meter board. Selection cutting occurred after 1974 with results shown in figure 159.



Figure 159—By 1987, selection cutting had removed the right foreground tree and the tree in the back-
ground located at 4 in figure 158, which eliminated the triangulation point. The rock at 1 was missing but
the large tree in the background at 2 was present. Left-photo triangulation was still identified at 3. By
1996 after final overstory removal, all original vegetation orientation references were missing. Finding the
location is facilitated by rocks at A and B, particularly B with its permanent location at the base of a tree.
Precise relocation of both camera and photo points (meter board) were possible only from permanent
steel stakes in the ground. Note soil hole spoils in the foreground. There has been no colonization of B
or C horizon by native species in 33 years.
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Figure 158 illustrates relocation of a camera location and photo point. The procedure
is similar to that shown in figure 38. On the original photo (1963), draw a central line.
A rock in the foreground and a tree in the background help establish the line.
R e m e m b e r, the meter board will not be in position when the site is next visited, so
it cannot be used for the center line. Then establish reference points at the edges
of the photograph to triangulate the camera location (fig. 158, 1963, points 3 and
4). For the1974 photo, walk forward and backward on the center line looking at the
left and right sides of the picture, (3) and (4), for triangulation of the camera loca-
tion. When these side identifications match numbers 3 and 4 in 1963, the camera
location has been established. Note change in size of small trees between 1963
and 1974. These changes can be confusing in relocation.

Figure 159, 1987, is 13 years after figure 158 and after a first partial overstory
removal. The foreground tree (item 4 in fig. 158) and the background tree are both
missing so this triangulation point is no longer usable. On the left of the photo, trian-
gulation point 3 is still available to aid location of the camera location. However, the
rock at 1 has been removed and the down tree has shifted position making exact
location of the center line difficult. By 1996, after the final overstory removal (fig. 159),
all original reference points have been destroyed. Only rocks at arrows A and B
remain. They verify that this is the same area, but do not relocate the camera loca-
tion or photo point.

The moral to this story is to permanently locate, with steel stake or fencepost, both
the camera location and the photo point. If disturbance such as this is anticipated,
use steel stakes or 2-in-diameter rebar driven flush with the ground. Driving them
flush with the ground will help prevent them from being ripped out by equipment. 
A metal detector will be needed to relocate the stakes.

Any kind of disturbance or vegetation growth can make relocation of photo monitor-
ing points difficult if they are not marked by steel stakes or fenceposts. Figure 160
illustrates the effects of a wildfire where the camera location and photo point were
permanently staked. The camera location could have been located approximately by
aligning the meter board with a juniper in the background, the pair of junipers on the
far right, and juniper branches on the left.

The advantages of using steel stakes are shown in figure 161. This kind of photo
point cannot be exactly relocated by referring to general triangulation methods. 

Relocation of
Photographs
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Regular = page where item is included in discussion
Bold = page where major discussion occurs
Italic = page with an illustration
Bold italic = page with an illustration and a major discussion

“1M” 30, 37, 41-42, 50, 52, 54-55, 58-59, 84, 103, 130, 273

adjusting size 10, 11, 12-17, 34, 96, 98-101, 103, 104, 118
aiming the camera  See orientation; photography, orientation
air quality 2, 27, 30, 32, 34, 39
alignment 31, 64-65, 323
analysis 27, 39, 49, 82
animals 2, 4, 38-39, 112, 125, 126
annual grass 24
aquatic sedge 40, 90
Arizona 41

backlight 30, 79, 313, 316-317
bare ground  See soil, surface
beaver dams 79, 90, 104
beavers 51, 79, 90, 111, 104
big sagebrush-wheatgrass 45, 57, 131-133, 148-150, 163-165
bitterbrush 45, 93, 324
blowdown 126
Blue Mountains 32, 45
bluebunch wheatgrass 324-325
British Columbia 41
bunchgrass 45, 47, 324-325
burning 8, 45, 323-324
burroweed 41

California oatgrass 180-181
cameras 3, 6, 29, 34, 47, 66

2×2 format 1, 10
4×5 format 1, 10
35-mm format 1, 5, 6-7, 10, 12-17, 21, 22, 27, 34, 36, 38-39, 47, 50, 56-59,

96, 103
data back 39
digital 6, 7-8, 10, 130
distance to meter board (topic) 4, 5, 11, 12-15, 20-21, 23, 26, 29, 34, 36, 44,

50, 54, 56-59, 60, 82, 92, 95, 96, 105, 107, 112, 113, 116, 120, 130
duplicate 10, 34
exposure  See exposure
flash 6
focal length 5-7, 10-11, 12-17, 27, 34, 47, 92, 95, 96, 169, 313, 314-315
focusing 6, 36, 50, 52, 58, 84, 92, 103, 119, 134, 179, 273
format 1, 5-6, 10-11, 12-17, 26, 27, 29, 34, 36, 82, 96
f-stops 7, 11, 23, 36, 46, 52, 309, 319
height aboveground 11, 18-19, 20, 96, 112, 169
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cameras (continued)
lenses  See lenses
leveling board 166, 169, 170
location 2-5, 12, 1 8 - 1 9, 20, 2 7 - 2 8, 29, 3 3 - 3 4, 41, 4 4, 47, 4 9, 6 0 - 6 5, 74, 7 8 - 8 2,

84-86, 95, 113, 115-116, 305, 321-322, 323
multiple 64, 66
orientation 30, 33, 36, 37, 39, 50, 51-53, 55, 58-59, 64, 65, 86, 92, 103, 118,

134, 179, 273, 305
panoramic 34-36
point-and-shoot 7
position 5, 11, 16-17, 20, 112, 116
remote 2, 6, 38
single lens reflex (SLR) 6-7
super-8-mm movie 38
unattended 38-39
video 38-39

canopy 46-47, 94, 95, 137-138, 139, 144, 166, 170-173
CD  See compact disk 
center line 31, 65, 321-322, 323
change 1, 3-4, 6, 10, 27, 31-32, 41, 43-47, 50-52, 61, 64, 79, 81-82, 90-91, 93-94,

96, 103, 104-106, 120, 124, 144, 323
accuracy 108, 109-110
grid analysis 50, 51, 96, 102, 106, 109-111, 112
observer variability 41, 107, 108, 109-110
precision 41, 107, 108, 109-110
significance 108, 109-110

CI  See confidence interval
chaparral 41
clear plastic (sheet) 10, 96, 97, 103, 104, 118-119, 121, 122, 185
clipboard 86, 92, 280
climate 133, 138, 140, 142, 
close-up photography 2, 5, 45, 49, 54, 58-59, 91, 93, 95, 117-119  See also meter 

boards, close-up photography
cloud layer 9, 21, 23
cluster layout 126, 127-129
color 6, 9, 39, 52

digital 6, 8-9
paper 53, 82, 84, 119, 134, 136, 179, 185
prints 8-10, 23, 92, 96, 97-98, 103, 104, 118-119
quality 7-9, 23, 52
slides 8-10, 39, 84, 92

comments  See descriptions
compact disk (CD) 10
compaction (soil) 143
comparing 1-2, 9, 21, 22, 23-27, 49, 96, 142
comparison photos 2, 21, 22, 25-26, 49
compass 85, 92, 119

deviation 29, 62
heading 29, 62, 81, 145, 146

composition 166, 305, 313
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compression (digital) 2, 7 
computers 8-10

laptop 8-9
monitor 8

condition (range) 133
good 142, 160
fair 141-142, 160
poor 141, 143, 160
very poor 142-143, 160

confidence interval (CI) 108-109, 109-110, 172, 183
constant distance  See distance
contrast 21, 305
copy machine 96, 103, 105
correlate 41
cover 47, 84, 86, 91, 94, 95, 137, 170-173
CPU  See computer 
crested wheatgrass 41
cryptogams 131-133, 134, 140, 144
cutting  See logging

damage 30, 82, 87-89
dams 51, 79
data back 39
data record 97, 102, 104, 121, 123
dates 4, 81, 84, 126
decreasers 140, 141, 157, 159, 168
density 41, 165
depth of field 7, 23, 50, 52, 103, 119
descriptions 5, 83, 84, 87-89, 91, 94, 117, 121, 138
destruction of site 44, 61, 323
deterioration 4, 48
deviation 29, 62, 81
diagrams 28, 29, 49, 80, 85, 114-116, 126, 131-132, 137, 147, 161
digital

cameras 6-8, 130
images 7-9, 10, 84, 92, 119, 319
memory cards 7, 9-10
projectors 8-9
storage cards 7-10

digitizing 50
directions 27, 28, 29, 47, 60, 64, 65, 80, 81, 113, 115, 120, 126, 128-129, 130
distance 4-5, 11, 12-13, 14-15, 23-24, 26, 27, 28-29, 34, 39, 41, 47, 54, 56-57, 60,

80, 81, 82, 95-96, 105, 107, 112-113, 115, 116, 120, 126, 128-129, 130
disturbance 84, 86, 

planned 30, 41, 42, 52, 81, 93, 125, 130, 321-322
unplanned 4, 87-89, 126, 323, 324

documentation 27, 28-29, 47, 62, 80, 81, 83, 85, 94, 95, 115, 128, 130, 147, 162, 178
dodging 8, 318, 319
dots per inch (dpi) 7-10
double meter boards  See meter boards
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Douglas-fir 21, 22, 45-47
downloading 8, 10
downward trend 142, 159
dpi  See dots per inch 

early seral  See seral status
ecological status  See seral status
effectiveness 3, 48
electronic storage card 7-10
elk habitat 27
elk sedge 42, 43, 91, 93
emphasizing the topic 54, 56-57, 305, 313, 314-315
enlargment of images 10, 12-13, 14-15, 16-17, 92, 96, 105-106, 318, 319
equipment 6, 30, 85, 92, 119
erosion 43, 44, 49, 61, 78, 90, 143
exposure 22, 23, 34, 36, 39, 137, 309, 313, 318, 319

fade out 53, 82, 84, 134
fenceposts 2, 4, 28, 30, 50, 60, 62, 78, 79, 81, 83, 84, 95-96, 112, 119, 125, 130, 

137, 323
field book 62, 63
field forms 5, 29, 48, 51, 57, 80, 82-83, 85, 87-89, 91, 97, 100, 102-103, 114-115,

117, 120, 122-123, 126, 128-134, 139-140, 147-151, 162-168, 171-172,
185-189

filing systems 3, 6, 10, 20, 84, 297, 298
film 3, 6, 9, 29, 34, 52

black-and-white 8-9, 31, 33, 64, 65, 82, 86, 126, 318, 319
camera 6-8, 34
choice 29, 126
color negative 8-9, 21, 82, 126, 318, 319
color slides 6, 8-10, 64, 66, 86, 126, 318, 319
graininess 7-8, 21, 130
ISO rating 7-8, 130
speed 7-8

filters 9, 39 
fire 

effects 4, 32, 43, 45, 65, 126, 138, 323, 324
fuel 22, 41
hazard 22
prescribed 45, 65, 125
suppression 45

flood 4, 44, 90, 126
flood plain 48, 64
focal length  See cameras, focal length
focus 

camera  See cameras, focusing
ring 50, 52-53, 103

forage production 43
forage rating guides  See livestock, forage rating guides
forest residues 21, 22, 23
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forests 21, 22, 42, 46, 52, 65, 85-89, 94, 300, 302, 314, 318, 321-322
formats  See cameras, format
frequency of species 138, 139
f-stops  See cameras, f-stops
fuel loadings 21, 22, 23, 41, 87, 89

gaps 46
general photographs 2, 5, 22, 36-37, 48, 49, 50, 83, 87-89, 117, 131, 133, 148, 150,

163, 165, 171, 180, 182, 311-315, 318, 321-322, 324
geographic location 84
graininess  See film, graininess
grasses 24
gravel 131-133, 134, 140, 144
grazing

effects of 38-39, 166, 181-183
seasons 40, 48-49, 126
systems 40, 48-49, 126

Great Plains 32
green fescue 32
grids 10, 45, 50, 51, 96, 100, 185

adjusting 50, 96, 99-100, 103, 105-106, 107-108, 121, 122, 185
analyzing 97-101, 103, 104, 106, 111-113, 118-119, 120-121, 122,

134, 170, 173
concept 96
confidence intervals 109-110
described 104, 106, 120
intersects 50, 51, 96, 101-102, 105, 106, 108, 109, 111, 112, 121, 122-123,

170, 173
object locations 18-19, 20, 112
observer variability 108-110
orientation 105, 108, 112, 170
outlines 50, 96, 97-99, 101, 104, 105, 118-119, 122, 170, 173
precision 96, 99, 103, 105, 107-108, 112
shrub analysis 50, 113, 118-119, 122
significant differences 108-109, 110
regressions 111

ground cover 86, 131-133, 137, 140, 144, 148-149, 152, 155
ground vegetation 43, 45, 47, 58-59, 79, 81, 91-93, 117-119, 131-132, 148-149, 

163-164, 166, 180-182
growth 41, 43, 48, 59, 61, 87-89, 112, 113, 118, 321-325

halo effect 313
hand lens 103
harvester ants 47
height-weight curves 24, 25
hemlock 21, 22
herbage

production 24, 43, 174, 325
stubble 25, 48, 180-183
utilization 21, 24, 25, 180-183
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“high color” 8
historic 30-32, 34
homogeneous 124, 176
horizon 39, 53, 304, 306-310
horizon visibility 39, 316
hot shoe 6

ice floods 38, 44, 61
Idaho 

state of 21, 41, 43, 45, 47
fescue 324

identifying 20, 28, 36, 45, 47, 48, 53, 81, 82-83, 84, 86, 92, 96, 97-98, 104-105, 
117-119, 120, 130, 131-133, 134, 136, 146, 148-150, 161, 163-165,
179, 180-182

image quality 6-8, 10, 34
images 6-8, 10, 36, 84, 92, 119, 319
implementation 3
improvement 4, 48 
instructions 21, 30, 62, 81
intervening objects 34, 60, 61
invaders 140, 141, 160
ISO rating 7, 8, 130

jumping cholla 41
juniper  See western juniper

Kentucky bluegrass 40, 78, 79, 90, 179
key areas 48, 79

landscapes 1-2, 5-6, 26, 27, 30, 31, 39, 48-49, 83
features 31, 33-34, 39
photographs 26, 27, 31, 34, 35, 83, 87-89, 306-310, 311, 313, 315

laptop computers 8-9
LCD  See liquid crystal display 
Lehman lovegrass 41
lenses 7, 10

9-mm digital 7
13-mm digital 6, 10
28-mm 7, 47
35-mm 5, 10, 11, 14-17, 26, 50, 54, 57, 82, 95-96, 134, 169, 314-315
50-mm 1, 5, 6, 10, 11, 12-19, 21, 27, 34, 36, 47, 50, 54, 56, 58-59, 82, 95, 

103, 134, 314-315
70-mm 1, 5, 10, 11, 14-17, 26, 27, 315 
128-mm 10, 34
fisheye 46, 47
f-stops  See cameras, f-stops
panoramic 34, 35
quality 7
speed 7
telephoto 5, 10, 11, 14-17, 26, 27, 39, 315
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lenses (continued)
wide angle 5, 10, 11, 12-17, 26, 46, 54, 57, 82, 95-96, 134, 169, 314-315
zoom 1, 7, 10, 27

level 36, 166, 169, 170, 292
light conditions 9, 23, 30, 32, 34, 313, 316-318, 320

backlight 30, 79, 313, 316-317
before 10 and after 3, 313, 316
cloud layer 5, 9, 43, 47
front light 316-317
forests 23
halo effect 313, 316
highlight 313, 316
overcast 9, 21, 22, 43, 47, 318-320
shadows 9, 30, 43, 47, 166, 313, 318-320

line intercept 132, 137-138, 139, 144, 149, 151, 153, 155-156, 159, 160-161, 
163-164, 167

liquid crystal display (LCD) 6
litter 131-132, 134, 140, 144, 148-149, 155, 168
livestock 5, 24, 90, 124

distribution 27, 39, 79, 125, 174, 176
forage rating guides 91, 140, 141-143, 159, 324
grazing 4-5, 24, 32, 39, 40, 43, 48-49, 55, 78, 81, 90, 92, 113, 125, 126, 

174, 176
impacts 39, 40, 49, 61, 78, 79, 90, 92, 125, 174

locating objects 11, 18-19, 20, 31, 65, 78, 80, 81, 112, 124, 321-322
lodgepole pine 45, 80, 85-89
logging 21, 22, 23, 27, 42, 45, 50, 52, 65, 79, 81, 91-93, 125, 138, 321-322
lupine 43

magnetic heading 29, 49, 62, 80, 81, 115, 129, 147, 162, 178
magnetic north 62, 81, 120
maps 3-4, 27, 28-29, 47, 48-49, 60, 62, 64, 78, 80, 81, 85, 113, 114-115, 120, 126, 

127-129, 136, 147, 162, 177-178
marking locations 2, 4, 27, 30, 42, 50, 60, 64, 81, 112, 120
matching 99-101, 105, 121
meadows 27, 39-40, 48, 51, 54, 58-59, 78, 83, 92, 115, 117-119, 176, 180-182, 311
measuring distances 4-5, 11, 12-15, 28, 29, 41, 47, 50, 54, 56-57, 60, 80, 81-82, 95,

96, 107, 112, 116, 120, 126, 128-129, 130
megabytes (MB) 10
megapixels 7, 8, 10, 130
memory cards 7, 9-10
mesquite 41
metal detectors 4, 30, 60, 81, 82, 92, 120, 125, 130, 175, 323
meter boards 5, 36, 40, 42-43, 49, 50, 51, 52-53, 56, 57, 58-59, 60-62, 84-85, 91,

92, 93, 98-101, 117-119, 131, 133-134, 148, 150, 163,165, 169, 170
close-up photography 43, 54, 58-59, 84, 91, 93, 116-119, 118
double 54, 55, 103, 112, 118
measurement 11, 12-19, 50, 96, 98-101, 104, 105, 107, 121



meter boards (continued)
not used 36, 48, 84, 86, 87-89, 95, 169, 323
as a percentage of photo height 50, 96, 103, 107
placement at topic 36, 37, 40, 49, 50, 60, 78, 90, 92, 97, 113, 116-119, 169, 

170, 323
photo points 36, 40, 60, 90-91, 97, 125, 273, 323

monitoring 1, 27, 41, 48, 60, 78
area 28-29, 48, 49, 78, 79, 83, 92, 114-115, 120, 126, 128-129, 176, 

177-178
date 81, 106
effectiveness 3, 48, 125
how 4, 28-29, 49, 60, 78, 80, 82-83, 92, 114-116, 128-129, 170-178
implementation 3
objectives 3, 48, 60, 78, 79, 86, 92, 107, 112-113, 120, 124-125, 176
site 4, 27-28, 78, 79
systems 27-29, 49, 60, 79, 80, 83, 86, 92, 104, 113, 120, 136
validation 3
what 4, 48, 79, 80, 92, 104
when 4, 40, 49, 81
where 3, 48, 78, 79, 92
why 3, 48, 79, 92

mountain pine beetle 84, 85, 86, 87-89

negatives 82, 84, 92, 106, 119
nest activities 39
nested frequency 124, 144
notes  See descriptions

objects
position 11, 12-19, 20, 112
size 12-15

objectives 3-4, 5
observer variability 36, 41, 47, 106, 108, 109-110, 135

confidence intervals 108, 109-110
grid analysis 108, 109-110
orientation of grids 51, 108
outlining 108

obstructions 34, 60, 61
“one-SAT” 305, 306-309, 313
“one-side, one-angle, one-third” 305, 306-313
Oregon 27, 31, 34, 38, 43, 48, 57, 78, 86
orientation

camera 29-30, 33, 36, 37, 39, 50, 52-53, 55, 58-59, 64, 65, 86, 103, 113, 
118, 134, 179, 273, 305

grid 107-108, 170
vertical 94, 170-173

osprey 2, 27, 39
other people 4, 20, 28, 62, 78, 81, 83
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outlines 11, 12-19, 50, 96, 97-99, 101, 103, 104, 105-106, 108, 116-119, 121, 122,
170, 173, 185

confidence intervals 109-110
observer variability 108-110
precision 96, 105, 108, 121
techniques 98, 101, 104, 105

output devices 8
overcast 5, 9, 21-23, 43, 47, 318-320
overhead photographs 41, 46, 94, 170-173
overlap 36, 37, 41, 86
overlay 12-19, 50, 104, 105-106, 118-119, 122
overstory removal  See logging

palatable increasers 140, 141, 160
panoramic 34, 35, 36, 86
paper color 53, 82, 84, 119, 134, 136, 179, 185
pattern 305, 311, 313
percentage of change 105
percentage of utilization 24, 25, 133, 140, 150, 157, 165, 168
periphery 105, 108
permanently marking 2, 4, 27, 30, 41, 42, 50, 81-82, 95-96, 112, 321-322, 323
perspective 313, 314-315
phenological development 40, 43, 81, 113, 130, 325
photography 1-2 12, 14, 16, 21, 36, 37, 40-42, 47-49, 50, 51-53, 64, 65, 78,

82-84, 87-89, 97, 117, 120, 130, 131, 148, 150, 171, 180, 182,
311, 314, 318, 321-322, 324

background 305
“before 10 and after 3” 313
close-up 2, 24, 25, 41, 47, 49, 54, 58-59, 84, 91, 93, 95, 117-119, 121, 124, 

131-133, 148-149, 163-164, 176, 180-182, 320, 325
comparison 2, 21, 22, 23-24, 25
composition 305, 313, 314
foreground 305
identification 20, 36, 41, 45, 47, 48, 53, 57, 82, 83, 84, 117-119, 131-133,

148-150, 180-182
landscape 1, 2, 26, 30, 31, 34, 35, 37, 48, 60, 304-311, 313, 315-317
“one-SAT” 305, 306-309, 313
“one-side, one-angle, one-third” 305, 306-313
orientation 29, 31, 36, 37, 39, 41, 42, 50, 52-53, 59, 62, 64, 65, 86, 87-89,

96, 103, 113, 116, 118, 134, 179, 273, 305
overexposed 319
overhead 41, 46, 94, 170-173
panoramic 34, 35, 36, 37
pattern 305, 311, 313
plots 4, 45, 47, 124, 131-132, 148-149, 163-164, 180-181
points 2, 3-4, 5, 27, 28, 29, 41, 42, 45, 47, 49, 60, 62, 63, 78-84, 86, 95, 96, 

113, 115-116, 120, 126, 273, 323
portrait 304-306
relocation 28, 31, 32, 33-34, 48, 49, 60, 62-65, 95-96, 125, 321-322, 323
remote 2, 6, 38, 39
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photography (continued)
repeat 2, 9-10, 27, 29, 30, 31, 34, 36, 38, 40-44 , 48-49, 51-52, 59-62, 65,

79, 81-82, 86, 87-93, 96, 98, 103, 105-106, 112, 134, 160, 321-322,
324-325

rephotograph  See repeat
sampling 78, 79
scale 305, 313-315
time lapse 38-39
topics  See topics
underexposed 309, 319

pileated woodpecker 38
pinegrass 171, 321-322
pixels 7-8, 10 
planned disturbances 30, 41, 42, 65, 125, 130, 321-322
plastic sheet 10, 12-17, 96, 103, 104, 105, 118-119, 122, 170, 173
plot frames 5, 41, 45, 47, 54, 59, 131-132, 148-149, 163-164
point-and-shoot cameras 7
Pole Camp 27, 37, 44, 48-49, 51, 54, 61, 63, 64, 78-80, 81, 83, 84, 90, 92, 97-98,

103, 111, 112, 114, 117, 122
ponderosa pine 21, 42-43, 45, 52, 60, 65, 79, 81, 84, 91, 93-94, 95, 171-172, 314,

318, 321-322
pine-elk sedge 50, 53, 84, 91, 93
pine-pinegrass 42-43, 45, 60, 65, 79, 321-322

potential natural vegetation (PNV) 138, 142, 160
precise replacement 27, 41, 49, 50, 52, 53, 59, 88, 96

fit of grids 96, 103, 105
measurement 102, 105
replication 50

precision 96, 103, 105-106, 107, 108, 112
precommercial thinning 42, 94, 125
prescribed burning 45, 126
prescribed fires 45
presentations 8
prints 8, 9, 10, 31, 34, 51, 65, 84, 96, 97, 98, 118-119, 173, 319
printers 8, 10
problems with relocation 33-34
processing 7-10
projector 8-9, 10
protocols 4, 9
public concerns 21, 26, 27
purposes 3, 32, 79, 92, 112, 124

quantitative data 4, 41

railroads 33-34
randomly selected 144-146
range condition guides  See livestock, forage rating guides
range trend 124, 135, 138

analysis 124, 141
rangelands 32
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recreational impacts 27
record 47, 106
reduction of images 10-11, 12-17, 92, 100, 105
reference points 31, 50, 65, 81, 92, 95, 321-322, 323  See also orientation
regressions 41, 111, 112 
rejection 34
relocation 41, 51, 63, 64, 78

exact 49-50, 52-53, 59, 95-96, 125
photographs 28, 31, 48, 52, 59, 63, 64, 65, 86, 95-96
problems 33, 34, 44, 59, 62, 65, 86, 321-322

remote photography 2, 38
reorientation  See orientation
repeat photography  See photography, repeat
repeatable techniques 3, 4, 31, 36, 52, 58, 59, 65, 81, 113, 114-115, 321-322
residues 21-23
resolution 7-9
rest-rotation 40, 48, 90, 113
riparian 4, 37, 39, 41, 45, 48, 49, 58-59, 61, 62, 78-79, 97-99, 117-119, 180-182,

311, 315
riparian shrubs 4, 61, 79, 97-99, 117-119
Robel pole 24, 124, 134, 174, 175, 180-183
rock 131-133, 134, 144
root crown 131-133, 134, 140, 142, 144, 146
rule of thirds 305, 306

sagebrush 31, 45, 57
scale 305, 313-315
scanning 47
scheduling 40, 42, 51-52, 81, 93, 324
searching for photo points 62 
season of year 4-5, 29-30, 32, 34, 40, 43, 48-49, 79, 81, 90, 112, 125, 130, 325
sedges 40, 78, 79
seed heads 325
sensitive areas 48, 79, 125
seral status 

early 142
mid 143
potential natural vegetation (PNV) 138, 142, 160

shadows 5, 9, 30, 43, 47, 166, 313, 318-320
shadscale 41
shrubs 40, 41, 48, 54, 55, 61, 78, 79, 97-99, 104, 106, 112, 117-119

change 48, 61, 112-113, 118, 120
profiles 98-99, 101-102, 104, 105, 108-112, 116-119, 120, 122
sampling 61, 80, 92, 98-99, 101-102, 103, 112, 114-115, 117-119, 120-121
utilization 79, 112

slides 8-10, 39, 84
Sierra mixed conifer 21
significance 112, 121, 144, 158, 172, 174, 183  See also confidence interval
single lens reflex (SLR) 6-7
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sites (area) 3, 27, 29, 41, 79
describing 80, 83-85, 114, 126, 128, 147, 171, 177-178
homogeneity 124, 126
mapping 3, 27, 28-29, 47, 49, 78, 80, 85, 114-115, 126-129, 147, 162

177-178
selecting 4, 79, 92, 113, 124, 176

site-specific 3, 41
size of photographs 10, 11, 12-13, 54-55, 103
size classes 21, 22, 23
size control boards  See meter boards 
slash 21, 22
slide projectors 8
slides 8, 10, 92, 119, 134
slopes 126
soil 3, 128, 131-133, 134

change 41, 79, 124
characteristics 126
compaction 126
depth 82
disturbance 43, 44, 93, 124, 322
sensitivity 125
surface 131-132, 137, 140, 148-149, 152, 155, 157, 163-165, 168, 322

sloppy work 53
SLR  See single lens reflex 
species, frequency of 138, 139
specific dates 40, 49
stability 4, 48
stakes 2, 4, 27, 30, 49, 50, 60, 81-82, 125, 175, 321-324
stand structure 22, 42, 45, 52, 79, 81, 87-89, 92, 171, 314, 321-322, 324
standard deviations 109-110, 172, 183
standard errors 109-110, 172, 183
statistical analysis 108, 109-110, 144, 172, 183
stereo photos 124, 131-132, 134, 135, 136
storage cards 7, 9-10
streams 41, 44, 49, 61, 81, 90, 112, 125, 130
stream flows 5
streambanks 41, 43, 44, 48, 78, 80, 83, 90

stability 44, 49, 61, 78, 90, 92
strobe light 6
stubble heights 4, 24-25, 40, 48, 59, 174, 180-183
succession 32, 42, 52, 93, 142, 159, 321-322
summary 102, 133, 139-140, 152-155, 167-168, 183
Sun 9, 36, 39, 43, 47, 52, 313, 316-320
super 8-mm camera 38

telephoto lenses  See lenses, telephoto
thinning slash 21, 22, 45
three-dimension effect 313, 316, 317
three exposures 23, 309, 319
three-step method 41, 124, 160
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thresholds 143
time-lapse photography 38-39
timers 38-39
time(s) 

of day 5, 34, 39, 313
interval 30, 40, 42-43, 81, 87-90
by year 42-43, 81, 87-90
of year 4, 30, 40, 42, 43, 81, 90, 112, 113

tones 6, 9 
topics 3, 6, 41, 50, 60, 78, 86, 89-92, 104, 108

description of 2, 41, 54, 82, 84, 87-89, 92, 94, 95, 108, 112
identifying 40, 44, 90, 92, 96 
emphasis of 54, 56-57, 59, 60, 305, 314-315
photography 21-23, 43, 54, 59, 90, 95-96
selecting 78, 92, 104, 118-119, 125, 315

trail routes 33
transects 41, 47, 81, 115, 117-119, 120, 124, 126, 128-129, 130, 131-133, 145, 

147-150, 162-165, 171-172, 178-182
travel 

log books 33 
routes 33

treatments 4, 95, 125
tree cover 41, 46, 47, 94, 95, 137, 170-173
trend interpretation 142-143
triangulation 31, 33, 49, 60, 62, 64, 65, 80, 321-323
tripods 6, 23, 86
true heading 29, 62, 81, 120

unattended camera 38-39
underexposure 309, 319
unpalatable increasers 140, 141, 159-160
unplanned disturbances 126
upward trend 125, 142, 159
utilization 24, 25, 27, 40, 51, 79, 92, 112, 120, 125, 133, 138, 140, 174, 180-183

validation 3
vegetation 3, 27, 39, 41, 43, 60, 64, 79

aquatic sedge 40, 90
annual grass 24
big sagebrush-wheatgrass 45, 57, 131-133, 148-150, 163-165
bitterbrush 45, 93, 131-133, 148-150, 163-165, 324
bluebunch wheatgrass 45, 57, 131-133, 148-150, 163-165, 324-325
bunchgrass 43, 45, 47, 131-133, 148-150, 163-165, 324-325
burroweed 41
California oatgrass 180-181
chaparral 41
crested wheatgrass 41
cryptogams 45, 131-133, 134, 140, 144, 148-150, 163-165
Douglas-fir 21, 22, 45-47
grass-sedge 24, 43, 93
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vegetation (continued)
Great Plains 32 
green fescue 32
ground vegetation 43, 47, 58-59, 79, 81, 91, 92, 166
hemlock 21, 22
jumping cholla 41
Kentucky bluegrass 40, 78, 79, 90, 179
Lehman lovegrass 41
lodgepole pine 45, 80, 85-89
meadow 27, 39, 40, 48, 51, 54, 58-59, 78, 83, 92, 115, 117-119, 176,

180-182, 311
pinegrass, 171, 321-322
ponderosa pine 42-43, 45, 52, 60, 65, 79, 81, 84, 91, 93-95, 171-172, 314,

318, 321-322
rangeland 32
riparian 4, 37, 39, 41, 45, 48, 49, 58-59, 61, 62, 78-79, 97-99, 117-119,

180-182, 311, 315
riparian shrubs 4, 40, 79, 97-99, 117-119
sagebrush 31, 45, 57
sedge 25, 40, 44, 78, 79, 97, 118-119, 179, 180-182
shadscale 41
shrubs 40, 41, 48, 54, 55, 61, 78, 79, 97-99, 104, 106, 109-111, 112, 

116-123, 131-133, 139-140, 148-150, 153, 155-156, 324
Sierra mixed conifer 21
velvet mesquite 41 
water sedge 25
western juniper 45, 323, 324
willow 40, 48, 51, 55, 61, 79, 92, 98-102, 104, 109-111, 117-119, 122-123

vertical orientation 46, 94, 166, 170-173
video 38, 39
viewfinders 6
visibility 5, 27, 81
visual observation 174, 175-176, 180-183
visual quality objectives 27

water sedge 25
weather 5, 9, 27, 32-33, 34, 41, 125, 304
western juniper 45, 323, 324
wheeler’s bluegrass 43, 91
wheatgrass 45
wide angle lenses  See lenses, wide angle 
wild fires 324
wildlife 32, 113, 125, 138
willow 40, 48, 51, 55, 61, 79, 92, 98-102, 104, 109-111, 117-119, 122-123
witness sites 2, 28, 30, 37, 41, 64, 80, 81, 83, 113, 120, 130, 146

year 4, 40, 42-43, 45, 51

zoom lenses  See lenses, zoom
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Metric and English
Conversions

When you know: Multiply by: To find:

Millimeters (mm) 0.04 Inches
Centimeters (cm) 0.39 Inches
Decimeters (dm) 3.9 Inches
Inches (in) 2.54 Centimeters
Meters (m) 3.28 Feet
Feet (ft) 0.3 Meters
Square meters (m2) 10.76 Square feet
Square feet (ft2) 0.09 Square meters
Meters (m) 1.09 Yards
Kilometers (km) 0.62 Miles
Miles (mi) 1.61 Kilometers
Hectares (ha) 2.47 Acres
Acres 0.4 Hectares
Kilograms per hectare (kg/ha) 0.89 Pounds per acre
Pounds per acre (lb/acre) 1.12 Kilograms per hectare
Grams (g) 0.035 Ounces
Ounces (oz) 28.35 Grams
Celsius (°C) (1.8 × °C) + 32 Fahrenheit
Fahrenheit (°F) 0.55(°F - 32) Celsius
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The Forest Service of the U.S. Department of Agriculture is dedicated to the principle
of multiple use management of the Nation’s forest resources for sustained yields of
wood, water, forage, wildlife, and recreation. Through forestry research, cooperation
with the States and private forest owners, and management of the National Forests
and National Grass l a n d s , it strives—as directed by Congress—to provide increasingly
greater service to a growing Nation.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, c o l o r, national origin, gender, religion, age, disability,
political beliefs, sexual orientation, or marital or family status. (Not all prohibited bases
apply to all programs.) Persons with disabilities who require alternative means for com-
munication of program information (Braille, large print, audiotape, etc.) should contact
U S D A’s TA R G E T Center at (202) 720-2600 (voice and T D D ) .

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326-W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC
20250-9410 or call (202) 720-5964 (voice and TDD). USDA is an equal opportunity
provider and employer.

Pacific Northwest Research Station

Web site http://www.fs.fed.us/pnw
Telephone (503) 808-2592
Publication requests (503) 808-2138
FAX (503) 808-2130
E-mail desmith@fs.fed.us
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P.O. Box 3890
Portland, OR 97208-3890
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