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Abstract

Resource change can be monitored by photographic methods. The question
resource managers must ask is whether and how a photegraphic monitoring pro-
gram fits with: (1) existing monitoring programs; (2) data requirements; (3) avail-
able equipment and funds; (4) persomnel deployment; and (5} visitor education or
personnel training needs.

The microsite techniques described in this report are generaily the more ex-
pensive, requiring more time or specialized equipment in the field or lab than the
macrosite techniques. The data obtained are detailed and, in some cases, quantifi-
able enough for research purposes. Quadrat photography could supplant a field
guadrat analysis program. Trail mosaics could provide excellent vegetation records
to accompany irail profiles obtained from nonphotographic trall tfransect monitoring
programs. Stereo {or mono) photographic trail transects, although generally more
expensive than field measured transecis, are reasonable substitutes where it is es-
sential that data be verifiable.

Macrosite technigues are less likely 10 provide research data, but are very
useful for qualitative assessments. Panoramas can be produced in the course of
normal inventory routines to provide supplementa!l information, They are more ef-
fective, however, if obtained through a carefully planned program of photographing
each site at nearly exact 5-year intervals, but the logistics might be prohibitive. The
monoscopic perspective grid technique can provide some measurable data, but it
hag limited applicability, and cannot be relied on fur comprehensive surveys of site
conditions.

The principal advantage of any photographic monitoring system is the visual
record it provides. The viability of these techniques will, therefore, always depend
on how much value is attached fo: (1) the impact of pictoral display of resource
change versus written description; (2) the convenience of laboratory or office
{rather than field) data analysis; (3) the reproducibility of raw data: and {(4) the re-
duction of subjectivity by persornnel.
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Foreword

This report has been prepared un-
der the auspices of the USDA Forest
Service and the Appalachian Trail Con-
ference to bring together assorted infor-
mation on photographic techniques for
monitoring resource change at wildland
recreation sites. For the most part, the
techniques were originally devised to
gather research data, but some are
practical enough to be usefu! manage-
ment tools as well.

introduction

Reasons for Resource Monitoring

A well-conceived resource monitor-
ing program is essential to sound man-
agement planning. Research data and
site inventories coliected over time pro-
vide vital information about what,
where, why, and how fast changes are
occurring in the physical, biological, and
aesthetic conditions of the resource. For
wildland recreation managers, such in-
formation affects decisions concerning:
{1) where to develop and how to assign
priorities to maintenance programs. (2)
what levels of funding are necessary to
protect or improve the resource; (3)
which plant species or ground condi-
tions are the most fragile and should be
monitored the most ciosely; (4) where
visitor use patierns or types of use
should be changed to reduce resource
deterioration; and (5) how effective cer-
tain management programs have been
{e.g. campsite reclamation). A good
monitoring program, therefore, provides
a record of changes in conditions of the
resource, and documents the effects of
certain management policies and ac-
tions.

Resource Monitoring Systems

Collecting information on wildland
recreation conditions is expensive be-
cause access is limited and the re-
sources extensive. To be cost-effective,
monitoring programs must be system-
atic. The system must be designed to
achieve a speciiic set of objectives;
produce detailed and replicable records
by easy-to-use methods; and permit
ready retrieval of those records for
comparisons of sites over time (Hendee
et al. 1978).

Two exemplary systems currently
in use to inventory and monitor back-
country campsites are Code-a-site
(Hendee et al. 1976), used by the U.S.
Forest Service, and the Human Impact
Inventory (Moorhead and Schreiner
1976) used by the National Park Ser-
vice. Both systems require field person-
nel to assess conditions at individual
campsites. The information is recorded
on cards which have "needle sorting”
holes along the margin. The cards are
preprinted with the desired information
organized into categories around the
perimeter. The needle-sorting process
permits quick and easy comparisons
between campsites for inventory pur-
poses. Cards for individual sites can
also be compared over time {0 monitor
changes.

Currently used methods ot monitor-
ing trail (as opposed to campsite) con-
ditions are less sophisticated in
information storage and retrieval. Some
backcountry managers and researchers
collect data systematically by running a
calibrated wheel along the trail and re-
porting conditions at standard intervals
from a specified starting point (Leonard
and Whitney 1977}



The Role of Photography

Photography can also be used sys-
tematically to provide a permanent rec-
ord of site conditions for comparisons
over time. A photographic monitoring
system should enhance (not necessarily
replace) the nonphotographic systems
previously discussed. A visual record of
campsites and trail locations can be ad-
vantageous for a number of reasons,

Photography can reduce subjectiv-
ity in recording site conditions. With
campsite inveritory systems, the acou-
racy and reliability of the information
obtained depend on the strength of the
criteria set forth in the coding instruc-
tions {(Hendee et al. 1876), how closely
the individual coliecting the information
follows the criteria in making his or her
judgment, and the training and experi-
ence the observer has had. Photo-
graphs can be used to establish
codebook criteria by providing charac-
teristic examples of the different condi-
tions that require classification. In
addition, photographs can provide a
means of validating field assessments
by allowing more than one qualified ob-
server to view the conditions of the
area at a single pointt in time. These at-
tributes are particularly important when
personngl changes increase the varia-
bility of subjective bias.

Phiotography can, in some cases,
reduce field costs. Where visual as-
sessments are the primary source of in-
formation, less experienced field
personnel can easily be rained o take
reprasentative photographs so that
professional staff can pertorm the nec-
assary analyses al their convenience in
the office or laboratory.

Photography can be used ag an
educational tool. New personne! can be
shown the past and present conditions
of the resource quickly. The successes
or failures of preventive maintenance,
rehabilitation, or site hardening pro-
grams can be documented by pholo-
graphic records. Interpretive programs
designed 10 educate visitors on the im-
pacts of their use of the rasource, or
the reasons behind certain regulations,
can benelit from photographs obtained
from monitoring programs,

Photographic monitoring tech-
niques can give management informa-
tion uselul for decision making, but their
use should be considered in the context
of the types of data required and how
field personnel are normaily deployed.
Photography cannot meet all data re-
quirements; for example, many quanti-
tative assessments such as soil
analyses cannot be obtained from pho-
tographs, On the other hand, photo-
graphs are excellent for evaluating
aesthetic conditions {Buhyolf and
Leuschner 1978), and ecological trends
{Gruell 1880). Photographic techniques
for monitoring require maore attention to
fiming than some nonphotographic
techniques. since duplicating a photo-
graph at the same time of day and near
the same day of the year is often a req-
uisite for usable results. This may be
more difficult for field personnel to do in
the course of normal routines than us-
ing Code-a-site or similar inventory/
monitoring systems.

Photopoint Photography

The techniques detailed in this re-
port require a referanced and relocata-
ble camera position from which
photographs can be taken periodically
for comparison, When done properly,
“photopoint” photography provides
more accurate and useful gualitative
data than simple “snapshot” photogra-
phy. In addition, some degree of quanti-
fiable information can often be obtained
without sophisticated photogrammetric
techniques or equipment. Since astab-
lishing a photopoint is part of the field
methodology for many of the tech-
niques 1o follow, the procedure is set
forth here.

Field procedure. The first step in
establishing a photopoint is to analyze
the sublect area carefully. Select a
camera position that provides the most
advantageous perspective (with the
available equipment) of the expected
change. Pholographers on successive
photo missions may feel compelled to
move the camera point slightly to
achieve what they feel is a better cov-
erage of the subject. This might result
in a loss of information, which could be
avoided by properly anticipating what

coverage will be necessary as changes
accur over time. Documenting the rea-
son for the camera placement when it
is not immediately evident may avoid
costly changes.

Once a location for the photopoint
has been determinad, a physical
marker is required. Permanent land-
marks such as boulders or other large
objects should be taken advantage of
when possible (Magill and Twiss 1965).
Where landmarks such as these are not
available, some kind of stake shouid be
driven flush with the ground. Size,
weight, and durability are limiting fac-
tors. Wood is light, but may deteriorate
faster than desired. Objects as small as
nails can be used with magnets at-
tached to permit relocation with a com-
pass or metal detector. Frost heaving
can be a problem for small markers
such as nails; large spikes may be
more appropriate where the ground
freezes. Any marker should be as in-
conspicuous as possible to avoid van-
dalism.

Referencing the photopoint is the
next step. Two nearby permanent ob-
jects can be used as references, but
three are beiter. Trees are good refer-
ences and may be marked with num-
bered aluminum tags. (Note: Tags are
not appropriate in designated wilder-
ness.) ldentification tag numbers should
be recorded along with the bearing and
distance from each tree to the photo-
point. Sketch maps should be made
showing the azimuth from the reference
object to the photopoint, the dbh and
species of witness trees and the gen-
eral object area in relation to traitheads,
shelters, access roads, etc. (Figure 1).
An altimeter reading and slope aspect
indication should also help locate the
photopoint on topographic maps. A
photograph of the area and camera set-
up is also useful for relocation.

If different cameras are used for
successive photos from the same point,
they should at least be of the same for-
mat and use the same length lens. Film
of the same type, speed, and speciral
sensitivity should be used when possi-
ble. A change from black and white to
color film can be made with less loss of
information if a set of black and white
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Figure 1.—Sketch map showing the location
of a photopoint,

prints are also made from the color
negatives of slides for the first year of
comparison. The time of day should be
duplicated as closely as possible to
avoid shadows in different positions.
The photos should also be taken during
the same time of year (the size of the
“window” of duplication days will vary
according to the needs of the study).
Carrying copies of the original photos in
the field can facilitate accurate repro-
duction.
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Quadrat Photography

The quadrat photography technique
described here was developed at the
Northeastern Forest Experiment Station
in Durham, New Hampshire, for use in
controlied experiments 1o study the im-
pacts of trampling and group camping
activities on certain designated areas.
Photographs of quadrats were analyzed
to determine the effects of such im-
pacts on surface soil and forest litter
conditions. vegetation survival, and
species composition.

Equipment. The principal piece of
equipment is a quadropod whose four
legs attach to a 1 by /= metler quadrat
frame. The whole unit can be disas-
sambled to be moved. The quadropod
keeps the film plane a specified dis-
tance from and parallel to the ground.
The reclangular shape of the quadrat
makes a 35 mm camera most practical.
A lens of 35 mm focal length is neces-
sary to include the full quadrat in the
frame with the quadrat size and cam-
era-to-subject distance prescribed for
this particular quadropod (Figure 2).

Other equipment includes an elec-
tronic flash unit, some opaque cloth and
color film. A flash unit with sufficient
power 1o provide full even coverage of
the quadrat should be aimed directly at
the ground plane o provide uniform
lighting with minimai shadow. On bright,
sunny days., the cloth should be used to
shade the quadrat fo keep the lighting
uniform, Color film is preferable to black
and white for differentiating between
such things as live seedlings and forest
litter. Color infrared may provide even
greater differentiation in some in-
stances. Slides are preferable 1o prints
because they can more easily and inex-
pensively be enfarged by projection. If
color slides are used, some sort of rear
projection device is valuable. The Ko-
dak Ektagraphic Series of tabletop rear
projectors provide useful image sizes
{from 35 mm slides) and a smooth hard
viewing surface on which delineations
can be drawn on acetate overlays.’

'"The use of trade, firm, or corporation
names in this publication is for the informa-
tion and convenience of the reader. Such
use does not constitute an official endorse-
ment or approval by the U.S. Department of
Agriculture or the Forest Servige for any
product or service to the exclusion of others
that may be suitable.



Figure 2 ~—Quadropod.

Field procedure. To use this mi-
crosite technigue effectively, establish a
systematic series of quadra!l plots over
a farger area. For trail monitoring, de-
fermine plot locations along the traill at
specified intervalg after a randomly se-
lected starting point. Use two stakes
driven flush with the ground 1o locate
two comers of the quadrat frame. For
iocalized areas such as campsites, es-
tablish a series of transects across the
area by tagging surrounding trees and
running string between them. (String
used for establishing transect lines
should be stable enough not 1o sirelch
and sag when pulled taut) Establish
sample plots af intervals along each

transect. Another method for campsites
is to work from an established center
point. Determine azimuths at right an-
gles to each other (e.g. 45, 135, and
315°) and establish quadrat plots at
specified distances from the center
point along each azimuth (Figure 3).

When the quadropod with attached
guadrat is in place, remove all ovar-
hanging leaves and branches that ob-
struct the view of plants inside the
quadrat. Set the camera for the appro-
priate exposure and focusing distance.
With the electronic flash and sun
screen, the camera shutter and aper-
ture settings should not change.

TRUE KORTH

C] Photo coverage format --- Place meter stick
on radii of circle, oriented in narrow direction

of film, with "0* end of stick pointed toward
center of circle.

— Distance from camera point

pay Photo looking back into plot center

Figure 3.—Sketch of quadrat piots located
along radii from a center point.

Take documentary photographs of
the entire study area to aid in relocating
it. In addition, an obligue (sidelong)
photo of each quadrat may be useful.
While nc measurements can be made
from these, they may aid in determining
species composition.

Lab procedure. Enlarge prints or
slides (using a Kodak Ekiagraphic or
similar device) to a convenient size.
Cover the print or viewing surface (such
as that provided by the Ektagraph) with
acetate or other transparent material.
Outline objects on the acetate with a
grease pencil (Figure 4). Trace the de-
lineations from the acetate to graph pa-
per for areal measurements (Figure 5).



Figure 4.—Tracing the grourd cover
defineations onto acetate from the eniarged
slide.

Depending on the objectives of the
study, & number of analyses can be
performed. Individual plants or groups
of plants of the same genus or species
can be counted and measured. Areas
of disturbed ground cover. including lit-
ter layers, can be outlined and rated by
severity of disturbance. Areas of ex-
posed mineral soil can be marked and
measured. Plant survival and changes
in conditions of the forest floor can then
be determined. Comparisons may be
made between whole quadrais or be-
tween subdivisions within each quadraf.

Figure 5.-—Tracing the ground cover

delinegations onto graph paper.

Discussion. The principal advan-
tage of quadrat photography is the shift
in time and expense from the field 0
the lab. Professional research analysis
need not perform their task in the field,
where such things as weather condi-
tions might affect the reliability of the
analyses. Photographs also provide
records of raw data that can be used
for different analyses later.

Vegetation height is a critical limit-
ing factor for this type of pholographic
monitoring. High vegetation affects fo-

cusing, flash exposure, and visibility of
the area beneath it

For resource managers seeking a
guick assessment of site conditions, the
cost of establishing a series of plots for
each site and analyzing the data as de-
scribed here may be prohibitive.

Quadrat photography has been
used primarily as a research ool in
studies of such things as human impact
on wildlands (by the Backeourtry Proj-
ect, NEFES), range vegetation {Rathiff



and Westfall 1973, Pierce and Eddle-
man 1979; Wells 1971), and vegetation
succession {Tueller et al. 1972; Mc-
Kendrick 1976). The Ratiiff and Westfall
monitoring technique is worth elaborat-
ing on because it is rapid and uses
lightweight equipment. Their camera
support is a bipod fabricated from ¥/z-
inch electrical conduit with 1-foot-
stjuare quadrat frames (Figure 6). The
quadrat frames are fitted with upright
posts; the bipod can be slipped over
them. With extra frames, one quadrat is
set up while another is being photo-
graphed. The system uses the Hone-
ywell Penlax stereoadapter, a device
that splits the image and provides
stereo viewing of the quadrat on a sin-
gle commercially printed photo (Figure
7).

While backcountry recreation man-
agers may not be as concerned about
empirical data as researchers are, they
could certainly use quadrat photogra-
phy for illustrative purposes. They may
use the technique to document, in de-
tail. trait widening problems, campsite
deterioration due to human impact, or
improvemenis due to rehabilitation pro-
grams.

Trail Mosaics

This is another form of vertical
ground photography (i.e.. with the cam-
era pointing straight down) devised at
the NEFES Backcountry Project to
monitor vegetation changes and trail
widening. A series of photographs are
taken across a trail transect and pieced
together {0 form a strip representation
of the area beneath the transect.

Equipment. Trall mosaics require a
camera and flash system with a tripod.
The tripod’s center post must be re-
versible so that the camera can be
meunted between the legs of the fripod,
or the head must tilt forward. Because
the subject is close 10 the camera, a
single-focal-length macro lens would be
useful, but it is not essential. One, or
preferably two, electronic flashes and a
cloth sun screen are necessary for uni-
form lighting. At such close range a
ringlight would simplify the setup and
provide the most even, shadowless
fight.

Figure 6.-—Bipod with 1-square-foot
quadrat frame.

Color negative or slide film is ap-
propriate for this technique. Commer-
cially developed color prints from
negatives are a convenient size for this
type of display. Slides are more practi-
cal if, in addition to a mosaic, some
quantitative grid analysis is desired.

Several items are required to es-
tablish the transect and photograph it
properly. Two fiberglass metric tape
measures, slring, two nails, tree tags, a
plumb bob, and a hammer are neces-
sary 1o set up the transect. A compass
and clinometer are useful, and a small
spirit level is necessary to adjust the
camera position properly.

Field procedure. The procedure for
establishing and measuring trail tran-
sects Is described in detail by Leonard
angd Whitney (1977), so only a briet
treatment is presenied here. A transect
is established by stretching a fiberglass
tape measure and a string between two
trees that permit a roughly perpendicu-
lar crossing of the trail. The tape meas-
ure is required o determine intervals
for trait profile measurements and cam-
era positions across the transect. The
string can be drawn tighter than the

Figure 7 —Camera fitted with a sterecadapler.

tape measure, so it is used as the ac-
tual baseline for vertical profile meas-
urements and camera height.

I a trail profile is desired, use a
second tape measure with plumb bob
attached 1o take vertical measurements
at 10-cm intervals across the transect.
Record the distance from the trail sur-
face to the string at each measuring
point. Position the camera at intervals
along the transect that permit an over-
lap of about 25 percent between film
frames. Record each camera position
along the horizontal tape. To facilitate
accurate camera alignment at a particu-
lar horizontal tape reading, mark the
center of the camera bottom. To assure
that the resulting photographs will piece
together properly, the edge of the film
in the camera must be parallel to the
string at each repositioning.

Make all exposures with electronic
flash to assure uniform lighting. At the
close range prescribed, one flash may
be difficult to position 10 avoid shadows
and provide even lighting across the
whole frame. A ringlight or two flashes
rigged at about 60° angles ensure the
best lighting for this technigue.



Lab procedure. Trim and piece the
prints together edge to edge to form a
mosaic of the trail transect. If the tran-
sect was measured, mount the profile
on the same display board with the
mosaic to provide a graphic and quali-
fative representation. Analyze the tran-
sect profile to determine soil loss and
changes in trail width. Use the photo-
graphs to illustrate changes in the min-
eral soil/litter ratio, plant survival, and
vegetative occurrences (Figure 8).

Discussion. information regarding
vegetation types, amount of litter and
bare soil, etc., is a necessary adjunct to
trait profiles. The best record is perhaps
supplied by trail mosaic photographs,
which can be verified and analyzed in
varying degrees of detail in the comfort
and convenience of the office or labora-

tory.

However, too much reiief in the
ground surface or vegetation height can
cause difficulties. Beside the problems
of focusing, uneven flash illumination,
and hidden vegetation, piecing the pho-
tos together is more difficult where the
relief is too great.

The time required to set up the
camera for an entire mosaic may also
be prohibitive. This could be reduced
somewhat by photographing only the
right and left trail edges where the most
changes normaily occur, but some in-
formation and a degree of effectiveness
of the strip mosaic representation is lost
in doing so.

Trail mosaics can be effective sup-
plements to other systematic trail sam-
pling procedures for documentary or
analytic purposes. Information obtained
from trail transect monitoring can be
used by researchers o determine rela-
tionships between site conditions, trail
use, and irail degradation. Managers
may be able to use such information to
aid in the design and location of new
trails, and the reconstruction of old trails
(Leonard and Whitney 1977),

Figure 8.—Trail profile and accompanying mosaic.

Stereo Trail Transects

Drawing on methods introduced by
Walker (1968). Rinehart et al. (1878}
devised a technique for analyzing soil
loss at selected trail transects to deter-
mine rates and patterns of trail en-
trenchment.

Equipment. This single-camera
stereo system is based on the use of
the Hardy Hip-flop attached to a tripod
(Figure 9). This stereoboard can be
used with a 35 mm or a 2'/s inch cam-
gra equipped with a normal fens for
minimum distortion, A 24 inch camera
is superior to stereo viewing of contact
prints and gives better image gquality.
An electronic flash may be helpful, but
is not essential. Black and white film is
recommended, since no advaniage is
gained from the use of color film.

iterns necessary to establish the
transect are: two tent stakes, two sur-
vey pins (or suitable substitutes for
these items), a tape measure or string,
and a white target card.

Field procedure. To establish the
fransect, drive the tent stakes flush with
the ground on both sides of the trail so
that a ling between them is perpendicu-
lar to the treadway. Place the stakes
about 2 feet beyond the irail edge to
minimize accidental or malicious tam-
pering and to allow for future trail wid-
ening. The stakes should be secure
enough 1o resist movement so that they
will be at a consistent height at each
rephotographing. Record the distance
between the stakes to aid in verifying
photo scale calibrations and finding the
second stake after the first has been
found.



Figure 9 —Hardy flip-flop with a 2'/«-inch camera.



Place the two surveying pins plumb TAUT TAPE
{vertically) over the stakes to serve as
references for the stereo piotting proce- .
dure. Stretch the tape measure be-
tween the two tent stakes, holding it TARGET
directly on top of them. Write the tran- CARD
sect number on the target card and
place it on edge directly beneath and
parallel to the transect line.

Set up the tripod 15 fest downhill
from the transect. Mount the camera
and stereoboard. Position the camera
so that the center of the lens is approxi-
mately leve! with the center of the en-
trenchiment area (Figure 10). Make sure CAMERA AND ~
the film plane is parallel to the transect STEREOMOUNT ~ . -
line by using a compass to coordinate ON TRIPOD
alignment of the transect and stereo-
board. Level the stereoboard. Focus on
the target card markings, and expose a
pair of photos starting from the left side.

DOWNHILL

s

Some deviations from the foregoing
camera positioning are permissible un-
der certain circumstances. A standard
camera-to-transect distance is advisa- SURVEVING PINS """—"'"’”‘7
ble in order to keep the photo scale TARGET ¥
consistent for all transects; however, a CARD
greater distance may be required for
complete coverage of some wide trails.
In addition, a shorter distance may be
necessary on steeper trails o keep the
camera level. The camera may be tilted
if absolutely necessary, but the angle
must be recorded, from a clinometer,
and accurately duplicated on subse-
quent photo missions. For hand-drawn !
cross-gections using simple stereo A \ / A
viewers, accurate positioning of the

TRAIL TREAD

camera is very important. Minor aberra- TENT STAKE A TENT STAKE A
tions are acceptable if more sophisti- Figure 10.—A typica! set-up for photographing a trail transect.

cated stereo plotting devices are

available.



Lab procedure. Contact prints from
2/ inch negatives are suitable for analy-
sis, and either 24, inch or 35 mm nega-
tives can be eniarged if the entire
negative is printed, without cropping.

Determine the scale of the photo.
First measure the size of the target
card image with a pocket comparator to
the nearest .01 cm. Calculate the repre-
sentative fraction (RF) using the follow-
ing formula:

aF target card width in photograph

actual target card width

Make ground measurements by
multiplying any photo measurements by
the inverse of the RF.

Determine the area of the trail
cross section. Cover the photo with
acetale or similar transparent material,
While viewing through a stereoscope,
draw a line along the ground directly
under the reference line from one sur-
vey pin to the other. Using a polar pian-
imeter, measure the area between the
reference ling and ground line, Multiply
this measurement by the square of the
inverse RF to determing the actual
cross sectional area. Subtract from pre-
vious measurements for that transect to
determine the amount of net soil loss.

Discussion. This technique is a
photographic alternative o on-site
measurement. Rinehart et al. (1978) at-
fributed several advantages to stereo
frail transects inciuding: (1) photos can
reveal actual trall configuration better
than points plotied on a graph from nu-
merical measurements; (2) photo analy-
sis can pe performed any time {0 check
for inconsistencies or questionable
measurements (field measurements
cannot be repeated); (3) photos can be
more efficient in short season areas
{the more time-consuming measure-
menis are performed in the lab or office
rather than in the field).

10

Disadvantages of stereophoto-
graphic transects are associated with
the lab analysis. Vegetation in front of
the transect may prevent the photo in-
terpreter from plotting an accurate
ground line. Although skilled photo-
grammetrists are needed to achieve the
most accurate results from stereo pho-
tographs, less skilled personnel can ob-
tain on-site measurements. Rinehart et
al. (1978) found that ground measure-
ments were also more consistent be-
tween observers than photo
measurements, although the levels of
error were acceptable in both tests.

The totat cost of photographic tran-
sect monitoring is greater than that of
on-site measurements. More expensive
equipment is required, and more time is
consumed in the lab analysis. An alter-
native to stereo monitoring which has
been used at the NEFES Backcountry
Project appears to reduce the cost dif-
ferential somewhat: Instead of deter-
mining the ground line beneath the
fransect from stereo photos, the line is
established on-site by using a nylon
string. The string is stretched between
the transect stakes and released slowly
on one end. The inherent elasticity of
the nylon causes the string to lie along
the contours of the trail. Since the string
establishes the lower base line, one
photograph instead of two can be
taken. Advantages of this method are:
(1) there is no restriction on the size of
the enlargement of the photo for ana-
tysis, and (2) there is no error due {o
faulty stereo viewing.

The typical objective of photo-
graphic trail transect monitoring has
been to provide quantitative research
data for statistical analysis to determine
correlations between site conditions and
use factors. Such information could be
useful in management planning. Man-
agers could also use the stereo or
monoscopic photographs to display soil-
loss problems for educational purposes.

Campsite Pancramas

Walker (1968) and Lucas (1975)
have used site panoramas to provide
overviews of large recreation sites.
Photographs are taken with ordinary
photo equipment and pieced together to
form a panorama for qualitative assess-
menis of change in the area.

Equipment. A camera (either a 2/a
or 35 mm) and a tripod are the basic
necessities. Carry both a normal and a
wide angle lens if they are available.
Use the normal lens where camera
placement is not restricted. Where
space is limited, a wide angle lens with
a field of view around 65° (35-mm lens
for a 35-mm camera, or a 65-mm lens
for a 2'/+-inch camera) should provide
ample coverage in most situations.
Wider angle lenses are subject to less
tolerable degrees of distortion, which
makes piecing the photos together
more difficult. A perspective-control lens
would provide maximum coverage with
minimal distortion, but it is not essen-
tial. A focusing screen with a grid is
useful. Fast color negative film is best
because of its excellent ground-cover
differentiation, wide exposure latitude,
and long contrast range.

The camera is leveled with a spirit
level and its azimuth measured with a
compass. A clinometer can be used for
measuring the degree of forward tilt
when necessary. A smooth plate
mounted between the camera and tri-
pod provides a convenient surface on
which to place the level and compass.
A plumb bob hung from the tripod cen-
ter post aids in locating the camera di-
rectly over the photopoint (Figure 11).

Field procedure. Choose a photo-
point that permits the most thorough
representation of the area with consid-
eration for future changes. If there is a
structure {(e.g., a hiker’s lean-to) on the
site, a view of the area to the front and



Figure 11.—Camera set-up for site pancrama.

sides of the structure is most useful;
this dictates a 140 to 180° panorama,
taken from the center front of the struc-
ture. For sites without structures, 360°
pancramas can be made from a central
photopoint. The ground cover. shrub
screening, and tree trunk conditions are
what should be recorded.

Camera height needs 10 be con-
stant, and the camera ideally should be
level throughout the rotation. If a fevel
camera position cannot be maintained
for every frame (and a Perspective
Control lens is not available), the cam-
era may have to be titted forward. i this
is done, the angle of tilt must be con-
stant throughout the rotation. Record
the usual photopoint information {carm-
era, lens and film used, witness tree in-
formation, and sketch map), camera
height, and degree of forward tilt (if
any).

When the camera is positioned,
take a series of photos from left to right.
if the panorama covers 360°, use a tar-
get card positioned at true north about
10 to 20 feet from the photopoint or
mark the beginning photo. Each photo-
graph should overtap the preceding one
by 25 1o 30 percent to reduce the effect
of lens distortion, which is most promi-
nent at the frame edges. Record the
azimuth of each camera sighting. To re-
duce differences in magnification be-
tween successive photos (which
prevent good matchups when the pho-
tos are pieced together), Blaker (1976)
suggests that you first measure and
mark the desired overlap on both sides
of the camera’s ground glass (or use
grid lines if available} so that the joining
point of the photos will always be equi-
distant from the lens axis, and second,
that you do not change the focus during
the panorama series.

Lab procedure. The photographs
are trimmed and pieced together from
left to right. it is important to trim both
adjoining photographs in the middle of
the overlap area. This removes the por-
tions of the images where the distortion
is most evident. With a straightedge
and razor blade, irim the left photo first,
align it over the right pheto and trim
that one. Mount the photos on mounting
board. On the back of the board, mount
copies of the site data, photopoint refer-
ence maps, and any documentary pho-
tos taken at the site. Keep a file of the
duplicates of all mounted photos and
maps for use in the field during subse-
quent photo sessions.

Compare successively taken pan-
oramas for changes in tree and shirub
conditions and numbers, evidence of
use (i.e. liter, shelter alterations. iree
damage). and the amount of bare, com-
pacted scil in the area.

Discussion. Photo distortion and
match-up procedures make areal or
other measurements from panoramas
impractical. Any quantitative data from
pancramas could only be in the form of
numerical counts of such things as
trees, fire rings, eic.

Weather conditions are a limiting
factor in achieving usable results, A
bright but hazy day provides the best
lighting for this type of photography.
Bright sunlight causes shadows and dif-
ferences in exposure between frames,
and you may have to shoot directly into
the sun.

This technique for monitoring pro-
vides a broad overview of larger back-
country sites. Panoramas can provide
direction for management, iraining tools
for personnel, or visitor education mate-
rial. They may aiso be used by re-
searchers in combination with other
data about the physical characteristics
of the site and use leveis o give a bel-
ter understanding of their interrelation-
ships, which can be beneficial for
management planning.



Perspective Grid Photography

This technugue was devised 21 the
NEFES Backooumtry Prowot 1 uses 4
perspective gnd o obiain quantiative
ndormation about ground cover
changes from single pholographs.

Equipment. Eiber camera format
may be used, but a witde angle lens
with an angle of view around 7% i

is im-
portant, A tnpod, plumbr bobs and me-
terad steel or woven metathc tape
MEasUte are also neces

y. i a 35
mm camera with interchangeable oous-
g soreens s avatable, a screon with
canter aross hars would be uselsi o
center the plot conter in the rame and
0 achust the side uit of the camers

Since some conlrol must e axer
cised I e pholo enlarging procass,
either irrhouse darkroom lacdiios or
custorm photo prrding are mportant.
The type of tim to use doponds on tho
capabilties of e darkroor. Black ang
white il would be the rasinglive,
Gralny may Do s consideration i detor-
mirdng wivel spoed Hm o use. snee
anlargoments up w0 11 by 14 inches are
renormmendid

Fredet peocodors This tuchnigue is
agcomphishad in two phases A per
spectve grid o first photographed for
subsaaquent use with phitos tahen n
ther fisid. To estabhsh the grad lay out a
A4ty A o 6 by Ganeler plot on an as-
phait surtace such as a parking 101
Oraw i g nes al vemoeler infervals
with white chalk Anchor the tape
mgrasuee a1t the gnd contor and extend
it along the corresponding grid ine to-
ward the camara point Mark the tape
whera it giersects cach and ing £
tablish @ gutable cameta hoight (1.5
mgters I8 recommended), and move the
carmera and inpod along the fape unti!
the gnd fills the viewing sorean, Locale
the camera pomi on the lape with a
piumb bob.

12

I the tield, choose 8 central point
for the study area. Anchor the tape at
that point with a visibie stake [lor the
vhotographue seswon only-—-alterward
mark the center point with an unobiry-
give marker {for latar relocation). Extend
the tane toward a suitable photopoint
ication and anchor it beyond tha cam-
ara pont marking on the @ape, Pesiion
the tripod over the camera mark on the
taps with & plumb bob i the ground is
undulating. pull the taps aul so that o
is horizontal from the center point 1o the
camera point, and measirg the camera
newght from the tau! tape nstead of the
ground lovel, Record the animuth of the
tape from center 10 camena position,
and establish a photopoint on the
ground under the camera,

Adiust the camera so that the piot
cantar is in the conter of the rame and
the botlom of the frame 15 at nght an-
gles 1o the tape

Lab provedure. Tho parspechve
grid wmage producad by the methoa de-
nbed hare has a width-lo-height ratio
ot 510 2 To entarge the gng 10 2 work-
abde siee, pont each hall of the single
nggatve on 11 by taanch photo papoer.
Piocs the two halves ogethar 10 form
the tnad unpge Trace the grd imags on
an acelnte overday, Add e or emetor
s 1o the overday o aid in ground
cover dolingations,

b2

Entarge the photogranh of the feld
plot in the same way, producing o
pigcad-together print. Orient the per-
speclive grnd ovorlay on the plot photo-
graph by maiching the center stake and
marked points on the lape wath the ap-
proprate grd knes,

Delneate borders of vegetation
types {(such as grass-like, herbaceous
oy woody) and minerat sod. Transter the
delingations from the perspective grd 1©
a square grid (Dird’s-eve view) by ex-
amining pomnts where the mapped bor-

ders cross the grid nes. Estimate the
raa of each type of ground cover or
a soil with a dot grid.

Discussion. Topography 1s the prin.
cipal problerm with this technique. The
grid is photographed on a fiat surface,
whereas the fieid site is often undulat-
ing or sloping. causing altered perspec-
dve and greater distortion, and reducing
e accuracy of measurements. The
technigue is better sulted 1© field areas
than 10 {orests because tree runks can
obscure much of the ground cover in an
oblique pholograph. The largest area
tha! can reasonably be represented is a
36-sauara-melter plot,

i1 the lab, there are several
sources of error that are difficult fo con-
trol. Piecing together the photos is one
source. Trarsfering the delineations
from the perspective grid to the square
grich 15 & more serious source of error,
especially when a mapped zone does
not cross any gnd lines,

Ag with panoramas, lighting can be
criical 10 obtaining usable results. Even
wyhting is essential for accurate map-
ping. Thes may necessitate shooting
only on slightly overcast days.

This monitoring technigue has a
certam imited applicability where less-
than-pertect. but greater-than-rough es-
tmates of ground cover changes are
reguired af larger sites,
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