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Inventory of Recreation Sites
After two months experience, the total inventory task of air-photo

interpretation and field checking of selected sites was being
completed at the rates of 30 to 50 square miles per man-day.

I NTRODUCTlON

P
RESSURES EXERTED BY an increasing popu
lation on a fixed resource base can be re

lieved through orderly resource planning.
Part of that planning must focus on the esca
lating demands for recreational experiences
being le\'ied on the resource base by an ex
panding population having more and more
leisure time. The problem is complicated by
the increasing concentration of our population
in a relatively few metropolitan complexes.
These people own cars, are mobile, and will

Resources needed to provide outdoor rec
reational experiences are not absolute and
fixed, for with proper planning and sufficient
money any land area can be developed for
some kind of outdoor recreation. N everthe
less, some resource complexes are more sui t
able than others for activities such as picnick
ing, camping, swimming, and boating. Iden
tification and location of such areas must be
accomplished before their orderly develop
ment and use can be integrated into an over
all program. As land-use can change quickly,

ABSTRACT: The usefulness of existing USDA aerial photography in the inven
tory of potential o"/ttdoor recreat'ion sites was determined fur four test areas in
il[ichigan. Based on standards developed for me d1iring the study, potential
recreation sites could be located and correctly identified w'ith sufficient accuracy
to make coordinated air-photo/ground inventory methods more economical than
ground methods a.lone. Three major types of error itl the air-photo work are
identified.

drive many miles to obtain what they con
sider outdoor recreation experiences.

In this age of freeways and interstate high
ways, time, more than distance, is the factor
determining how far people will travel to get
away from the city and into the outdoors. Be
cause of this, recreational planning must
adopt a wider horizon; state, regional, and
national planning are needed. Such planning
requires knowledge of both existing and po
tential opportunities for outdoor recreation
within the planning unit. Existing facilities
are usually known, but the recreational po
tential of other areas must usually be deter
mined.
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and conventional ground survey methods are
slow and costly, several attempts have been
made to employ aerial photographic interpre
tation techniques in such inventories. This
report describes the resul ts of one such study
conducted during the winter and spring of
1964. The primary purpose of the study was
to demonstrate that potential outdoor recrea
tion sites can be identified from aerial photo
graphs with sufficient accuracy to reduce the
cost of recreation site surveys.

DEVELOPING SITE STA:-IOARDS

1\0 itl\'en tory of large land areas can be
completed by a single person in a realistic
time, nor are all areas equally useful for
recreation de\'c\oplllcnt. Site standards which
can be uniformly applied to a di\'ersity of
land forms by all interpreters are essential to
recreation itl\'en tories. In actual practice,
standards vary from one managing agency,
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and from one region, to another and tend to
be design-oriented rather than inventory
oriented. To overcome these difficulties the
authors deyeloped a set of inventory stan
dards based on the recreation resource classes
recommended by the Outdoor Recreation Re
sources Review Commission (ORRRC, 1962).

The ORRRC report groups recreation areas
into six recreation resource classes:

Class 1. High density recreation areas, inten
sively developed and managed for
mass use.

Class II. General outdoor recreation areas sub
ject to substantial development for a
wide variety of specific recreation
lIses.

Class 111. Natural environment areas suitahle
for recreation in a natural environ
ment and usually in combination
wi th other uses.

Class IV. Unique natural areas of outstanding
scenic splendor, natural wonder, or
scientific importance.

Class V. Primitive areas, without roads,
characterized by natural wild con
ditions, including "wilderness areas."

Class VI. Historic and cultural sites of major
historic or cultural significance, either
local, regional, or national.

Class IV areas are rare and identification of
Class VI areas requires historical or cultural
knowledge of the area which is seldom oh
tainable from aerial photographs. For these
reasons, we elected to concentrate our atten
tion on the remaining classes. As the study
progressed, it became eviden t that some of
the primary factors differentiating ORRRC
Classes I, II, ITT, and V were (1) the size of
the recreation area; (2) the intensity of hu
man use; and (3) the nature of the vegetative
cover, or wildness of the recreation area. The
fi rst of these factors is partly a function of
land ownership and the second is a function of
transportation, proximity to population cen
ters, and the variety of recreational oppor
tunities available. In trying to determine the
location of potential, but undeveloped, rec
reation sites, aerial photographs offer little in
formation concerning land ownership, trans
portation, or proximi ty to population cen tel's
not readily available in more useable form
from other sources. However, the variety of
recreational opportunities available is a direct
function of the variety of CO\'er and terrain
pre ent in the area. Such information, and the
wildness of the recreation area, can be deter
mined from aerial photographs.

Conversion of a potential site into a recrea
tion area is a management, not an inventory,
function. During inventory any site can be
evaluated in terms of its existing character
istics or in terms of its characteristics after

development, for the nature of the develop
ment largely determines whether a recreation
area will be operated as a Class I, II, III, or
possibly wilderness, area.

Each of the recreation resource classes iden
tified in the ORRRC report can provide op
portunities for several different kinds of rec
reation acti\·ities. Inyentories of potential rec
reation areas should provide data which indi
cate what activities a site could support. In
developing minimum standards for potential
sites, three outdoor recreation activities were
considered; boating, swimming, and camping.
Picnicking was not recognized as a separate
activity because the resource requirements
for picnicking and camping are essentially the
same. The decision to develop a given site for
picnicking or camping, or for a combination
of both, is a management function which
should be kept separate from the inventory
process. Hiking is more often limited by the
size of the area available than by resource
characteristics. As such, no truly definitive
combination of resource characteristics is re
quired in support of hiking actiyities.

I n deriving standards for each resource
class it seemed desi ra ble to concen tra te on
those factors that could be determined from
the aerial photog,'aphs. The standards fi nally
adopted were organized as a dichotomous key
which directed attention from the larger and
more general categories to smaller and more
specific sites. This approach proved unneces
sarily cumbersome, and it was soon evident
that the interpretation process was much
more efficient if the interpreters began by
identifying specific sites and site character
istics before turning their attention to the
more general ca tegories.

SITE STANDARDS AND THEIR USE

Si te standards developed for this study re
flected resource requirements for specific ac
tivity types. These requirements considered
both the character of the resource and its
areal extent. Throughout the study we as
sumed that we were looking for, and trying to
identify, potential sites of regional signifi
cance. Because of the general availability of
lakes and streams in l\Iichigan and the North
Central States, no site was considered signifi
cant which did not provide water access
across dry ground. Minimum sizes for water
and dry land areas were also adopted in a
deliberate attempt to eliminate the large
number of locations which can be developed
for local use but contribute little to regional
recreation opportuni ties. The standards used
during the study are described below to indi-
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cate the nature of the decisions required of
the photo in terpreters. N ei ther the specific
site requirements nor the dichotomous key
used by the interpreters has sufficient appli
cability to justify publication in full.

BOATI1\G

The primary factor affecting the capability
of a water area to support boating is the size
of the unobstructed water surface. For the
purposes for this study, bridges, snags pro
truding above the water, shoals, or any other
obstacle restricti ng the free use of power
boats were considered disqualifying. Within
these restrictions, the capaci ty of a gi \'en
water body was rated in terms of its total
unobstructed surface area. A high-capacity
boating site must have at least 1,000 acres of
unobstructed water surface. Boating poten
tials were not considered regionally significant
unless at least 40 acres of unobstructed water
surface were available. Development of a re
gionally significant boating site also requires
that space be provided for parking and instal
lation of other permanent facili ties. This re
quires dry ground; but the area of dry ground
needed varies with the intensity of the inten
ded use. More parking facilities and space for
sanitary facilities are required in an ORRRC

Class I area than in a Class II [ area.

SlnMMl1\G

No swimming potential was considered re
gionally significant unless located on a water
body providing at least 40 acres of unob
structed water surface. Beyond this, the
length of useable beach was considered the
primary factor limiting beach capacity. Slope
conditions both in and out of the water are
also significant but, unfortunately, aerial
photography seldom permi ts an accurate as
sessmen t of underwater con tou rs in the glacial
terrain of the Lake States. Sufficient dry
ground adjacent to the beach to pro\'ide for
parking, bath houses, and lounging is neces
sary, but is not usually limiting unless the dry
ground drops steeply down to the level of the
beach. If a significant beach is available, a
small amou nt of work wi th a bulldozer, and
some sod placed upon the earth-fill or re
shaped land area, will frequently permit es
tablishmen t of excellen t beach facili ties. The
nature of the bottom wi thi n the wa ter body
was not given major importance, because this
is difficult to determine from the photographs
and a beach of regional significance would
justify creation of a sand bottom in many
cases. Based on these considerations the pri
mary factors affecting swimming potential

and identifiable from air photographs are the
size of the water body, and the length of the
useable portion of the beach.

CA~1PING

The primary requirement for camping is
sufficient dry ground of suitable slope to per
mi t prepa ra tion of campi ng si tes, roads, and
sanitation facilities. During the study we as
sumed that indi\'idual campsites should be
located within one-quarter mile of a qualify
ing water access point. This one-quarter mile
distance had to be a dry land access route,
and could not include any cross-swamp travel.
Thus, the standards for campgrounds asked
the interpreters to determine the campable
area within one-quarter mile of the qualifying
water access point. In those areas where ter
rain conditions were uch that only part of
the gross campable area within one-quarter
mile of the wa ter was actually sui table for the
erection of campsites. the interpreter was ex
pected to red uce the campable area accord
ingly. Although neither boating nor swim
ming capabilities were considered regionally
significant unless including access to at least
40 acres of unobstructed water surface, camp
ing potentials were considered significant if
the si te provided dry land access to 20 acres
of surface water, or \\'as adjacent to a peren
nial stream at least ten feet wide.

In all instances where campsite require
ments are met, sufficient dry land exists to
permit construction of facilities supporting
swimming and/or boating activities. The in
terpreters soon discO\'ered that theil' initial
search for potential sites should concentrate
on campi ng opportun ities, and the in terpre
ters began by inspecting all water bodies for
sui table ca m psi te . If a cam psi te was presen t,
the site was also evaluated for swimming and
boating potential, anel an individual site
might be rated for camping, swimming and
boa ti ng. I f no cam psi te opportu ni ty was
a\'ailable, the site was still evaluated for
swimming and/or boating opportunities
which migh t exist even though the site was
not sui table for campi ng.

Once a site had been identified and its
activity potentials established, the area sur
rounding the site was e\'aluated to determine
the presen t ORRRC class of the si teo This de
termination was based on the existing area of
natural vegetation cover, and the absence, or
amount, of man-made construction. The po
tential ORRRC class, if fully de\'eloped to
maximum capacity, was also determined for
each site recognized. It was possible for a
Class V site to be rated for potential develop-
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men tin to Class I. The even tual level of de
\'elopmen t is a managemen t decision that
shou Id be based on, bu t not con fused wi th,
the inven tory data.

METHODS

Fi\'e areas of at least township size were
used as test areas. Each of the test at-eas was
located in a different county in the lower
peninsula of Michigan (Figure 1). Existing
aerial photographs obtained from the Agri
cultural Stabilization and Conservation Ser
vice of the U. S. Department of Agriculture
were used throughout the study. Photo
characteristics varied between areas as shown
in Table 1.

The photographs of each test area were in
terpreted independently by two professional
foresters. 1n terpreter A had more than ten
years experience as a photo-i n terpreter bu t
virtually no experience in outdoor recreation
planning or administration, whereas Inter
preter B had little experience in photo-inter
preta tion bu t considera ble trai ni ng and ex
perience in administration and planning of
forest recreation areas. N ei ther in terpreter
had ever seen the Allegan, 0 tsego, or Tuscola
County test areas. Although Interpreter A
had worked extensively in a different part of
Leelanau County, he had not been in the test
area itself in over five years. \Vashtenaw
County was used for preliminary testing of
the photointerpretation key, the results of
which are not discussed in this paper.

After the photographs of anyone test area
had been interpreted by both interpreters,
each potential outdoor recreation site iden
tified by either of them was examined on the
ground by both interpreters. Locations which
almasl qualified in the opinion of either inter
preter were also field-checked. Unfortunately,
time limitations did not permit complete field
checking of each test area to locate sites
missed by both in terpreters. Even though the
number of missed sites is believed very small,
or zero, no true index of interpreter accuracy
is available, for our analysis of the results has

FIG.!. Location of the five study areas.

been based only on those sites selected as
suitable by one, or both, interpreters.

RESULTS

Early in the study it became obvious that
both interpreters had memorized major por
tions of the recreation resources key. This wa!;
not surprising, for both had helped prepare
the key and similar results have been noted
whenever any key is u!;ed regularly. The pri
mary usefulness of the PI key was as a train
ing aid and guide to the standards being em
ployed. If used steadily, the interpreter soon
masters the information in the key, and the
key is laid aside.

As the interpretation and subsequent field
checking progressed, it became apparent that
potential outdoor recreation sites (as defined
in the key) could be identified by both inter
preters. N ei ther in terpre ter was com pletely
accurate in any county but, in at least one
test area, both interpreters correctly rated
more than 90 percen t of the si tes found in the

TABLE 1. CHARACTERISTICS OF AIR PHOTOS USED DI AN INVENTORV OF POTENTIAL 0 TDOOR

RECREATION SITES IN FIVE AREAS IN THE LOWER PENINS LA OF MICHIGAN

County Photo Date Emulsion Type Filter Scale

Allegan June 1960 Panchromatic i\1 inus-blue 1:20,000
Leelanau Oct. 1963 Panchromatic :\1 inus-blue 1:20,000
Otsego July 1952 Infrared :\Iinus-blue 1: 15,840
Tuscola June 1963 Panchromatic i\linus-blue 1:20,000
Washtenaw Sept. 1963 Panchromatic iVl inus-blue 1:20,000
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test area, and results of the photo in terpreta
tions and field-checks were iden tical. In
Tuscola County, neither interpreter was morc
than 60 percen t accurate. This seemed to re
sult from the scarcity of acceptable sites in
the Tuscola County test area. Both inter
preters tended to bend the standards in an
apparent attempt to find a site where one did
not exi t; and where acceptable si tes are rare,
a small number of errors sharply reduces ac
curacy if accuracy is expressed as a percen tage
of the total number of sites identified cor
rectly.

An analysis of the errors made in the Al
legan, Leelanau, Otsego, and Tuscola County
test areas indicated that most errors could be
grouped into three broad classes.

1. ERRORS DUE TO UNREALISTIC OR AMBIGUOUS

STANDARDS OF CLASSIFICATION

Several errors were due to under- or over
estimation of the size of lakes or streams.
Normal variation in measurements taken
from aerial photographs at the scales used
were great enough to account for most of the
errors in measurement. At a scale of 1: 20,000,
an error of 0,0001 foot in a photo measure
ment would produce an error of two feet in
ground dimension. A stream considered 11
feet wide from photo-measurements might
prove to be only nine feet wide at the time of
the field-check. All sites identified along such
disq ualified portions of a stream were con
sidered errors.

Although it might be argued that treat-

ment of this type of discrepancy as an error is
unnecessarily se\'ere, or unrealistic, adherence
to rigid numerical standards is a common
pl'Oblem confron ti ng the interpreter \\' here\'er
standards are imposed from above by persons
unfamiliar with the limits in precision ob
tainable \\'ith measuring equipment a\'ailable
to most interpreters. Some supen'isory per
sonnel consider photo-interpretation tech
niques in\'alid because they do not match the
precision obtai nable on the gl'Ou nd wi th a
steel tape.

Another error of this type was partially re
sponsible for the poor showing of both inter
preters in Tuscola County. At one location
both interpreters had identified a site with
boating, swimmi ng, and campi ng poten tials.
Field examination confirmed that the physi
cal resources were present, but that raw sew
age and detergen ts were flowing past the si te
from a sewage treatment plant immediately
upstream. These pollutants, plus the obnox
ious odor, disqualified the site and the site
was subsequently considered an error for both
interpreters. The sewage treatment plant was
\'isible in the photographs but such features
were not allowed for in the key, It would be
relatively easy to add the presence of sewage
treatmen t plan ts to the key, bu t a key which
would include all of the varia bles in the la nd
scape which might affect recreational use
would be extremely difficult to construct and
unwieldy to use. I t is doubtful, therefore, that
any practical key could overcome the dangers
associated with too rigid adherence to a

FIG. 2. An otherwise desirable recreation site in Tuscola County, Michigan, disqualified by polluted ef
fluents from the sewage plant at S (USDA photo).
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FIG. 3. Modified infrared (left) and panchromatic air-photos of a shallow lake in Otsego County,
Michigan. A regional drop in the water table between 1952 (left) and 1964 caused the lake nearly to dry
up (USDA photo).

given set of standards, unless operational
procedures permit recognition of additional
factors by the interpreters. (Figure 2)

2. ERRORS DUE TO INEXPERIENCE OF THE

PHOTO-I :\TERPRETER

Errors of this type influenced the results of
both interpreters. Accuracy was greatest in
those counties where terrain and CO\'er char
acteristics were similar to those in areas where
an interpreter had worked before, but ac
curacy increased rapidly during the field
checks as the interpreters became familiar
with previously unfamiliar terrain and cover
types. This is in accord with photographic in
terpreta tion experience wi th other types of
inventories and reemphasizes the need for fre
quent field checks, particularly when the in
terpreter first begins work in a new locale.

Lack of prior experience with infrared pho
tography red uced the effectiveness of In ter
preter B in the Otsego County test area, the
fIrst area interpreted and field checked. By
the end of the study, however, no difference
in accuracy was observed betll'een interpre
ters.

3. ERRORS D E TO FAIL RE TO SEPARATE

CLEARLY THE INVENTORY AND MA)/AGEMENT

DECISION-~'!AKIXGFUNCTIONS

Errors of this type were more freq uen tat
the end than at the beginning of the study.
This could have been due to the fact that

both interpreters used the key religiously at
the start but relied more and more on mem
ory as time went on. Howe\'er, an analysis of
several sites which were treated differently by
the two interpreters suggests a different ex
planation. I n one case, a distinct change in
forest cover type occurred within the area
and each interpreter identified a site in one
but ignored the potential in the other cover
type. Each choice was based on the in ter
preter's personal preferences and each had
selected that part of the area which he felt
would provide the highest quality, or most
satisfying outdoor experience. Both inter
preters should have included the area in both
cover types and failure to do so could easily
lead resource planning personnel to under
estimate the potential recreational capacity
of the si teo

The temptation to make quality judge
ments and eliminate some acceptable sites as
less desirable than other nearby si tes should
be avoided during the inventory process. In
many cases the si te considered most desirable
during inventory proves unavailable or unac
ceptable for other reasons. \\'here this hap
pens, failure to identify all potential sites re
sults in opportunities being o\'erlooked or re
quires that the inventory be repeated. The
separation of inventory and management de
cision-making functions is particularly diffi
cult when a single individual performs both
tasks.
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PROBLEMS ASSOCIATED WITH AGE OR TYPE OF

PHOTOGRAPHS

At the beginning of the study it was be
lieved that the age of some of the photographs
would be a limiting factor. This proved true,
but not to the extent anticipated. The Otsego
County photographs were the oldest used
during the study, yet results in Otsego
County were better than in Allegan or Tus
cola Counties. However, panchromatic pho
tography of Otsego County, taken in 1963,
was obtained after the field work had been
completed. Comparative interpretation of
the 1952 and 1963 photographs suggests that
all but one of the errors made in interpreting
the older photographs would not have been
made had the newer photographs been avail
able. The remaining error was due to recent
subdivision and cottage construction at a de
sirable si teo

Reasons for the increased accuracy wi th
the new photos were varied, as two examples
will show. I n one instance rnterpreter B iden
tified a potential campground site beside
what he thought was a lake. The lake proved
to be a bog that had been imaged in dark
tones on the infrared photography. Jn the
newer panchromatic photography the bog was
distinctly light-toned and differed from the
dark-toned lakes shown in the photos. This
was considered an error of the second type de
scribed above, because Interpreter A cor
rectly identified the bog on both sets of pic
tures.

A t another location, Jn terpreter A iden ti
fied a potential campground site at the edge
of a relatively long and nan'ow lake. Field ex
amination confirmed the desirability of the
site but revealed that the lake was too shal
low. A general drop in the regional water
table between 1952 and 1964 had made the
lake unsuitable, thereby disqualifying the site
according to the standards used during the
study. The lower water level is clearly visible
in the 1963 photographs of the area, and the
site would not have been selected had these
photographs been available at the time of the
original interpretation. (Figure 3)

In usi ng these two exam pIes we do not
mean to imply that panchromatic photo
graphs are more suitable for recreation re
source inventories than modified infrared pho
tography. Each type of photograph has ad
vantages and disad\'antages which vary from
one situation to another. An experienced in
terpreter can adjust readily from one type to
another, but even the most experienced inter
preter will obtain morc information if both

types of photographs are available, than if he
must work from one type alone.

TIME REQUIRED FOR INTERPRETA

TWX AND FIELD CHECKI:-<G

Af ter two mon ths experience ei ther in ter
preter cou ld com plete the photo-i nven tory of
36 square miles in two to three hours. Field
checking was completed at the rate of 40 to
80 square miles a day depending on the
problems of access and the number of sites to
be examined on the ground. Thus, the total
inventory task, as defined for this study,
could be completed at the rate of 30 to 50
square miles per man-day if aerial photo
graphs are used in conj unction with ground
checks. Inventory techniques relying solely on
ground methods take considerably longer.

EFFECT OF SCALE ON Accu
RACY AND TIME REQUIRED

No evidence is available that would indi
cate that photo scale had any real influence on
the accuracy achieved by either interpreter;
nor did the time required to complete the
photo study of any test area vary significantly
with photo scale. However, the only photo
scales encountered during the study were
1: 15,840 and 1: 20,000.

S MMARY

A test of the utility of air-photo interpreta
tion in inventories of potential, outdoor rec
reation sites was conducted in 1964. Stan
dards were developed by the au thors that
would lead the photo interpreters to recrea
tional si tes havi ng regional significance. These
standards were used with existing U. S. De
partment of Agriculture 1 :20,000 and 1:
15,840 aerial photographs to inventory po
tential recreation sites in parts of four widely
separa ted cou nties in the Lower Peni nsu la of
Michigan. Each test area was subsequently
field-checked to determine the accuracy of the
interpreters.

Results indicated that relatively unskilled
photo-interpreters can successfully locate and
classify potential rect'eation sites with con
siderable accuracy. Ground-checking was
necessary, bu t the air-photo work increased
the efficiency of field parties. After two
mon ths experience, the total il1\'en tory task
of air-photo interpretation and field checking
of the selected sites was being completed at
the rates of 30 to 50 square miles per man
day; faster than is currently possible with
ground techniques alone.

An analysis of the errors made by the
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photo-interpreters revealed that most errors
fell into one of three categories:

1. Errors due to unrealistic or ambiguous stan
dards of classification.

2. Errors due to inexperience of the photo-in
terpreter.

3. Errors due to failure to clearly separate the in
ventory and management decision-making
functions.

Of these three types of errors, the last ap
pears to be the hardest to overcome.
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International Society News

T HE co~nlITTEE FOR the 1972 Congress of
the In terna tional Society of Photogram

metry recen tly issued its News Letter No.1.
The Committee is composed of:

J1!r. S. C. Ca.11Ible, Congress Director
Mr. 1'. J. Bla.e1m/, Program Coordination
Afr. R. Nfoore, Tours
Lt. Col. L. J. O'Brien, Exhibits
J\lr. L. Seber/, Secretariat
Afr. A. Stewart, Liaison with the Canadian Jn

stitute of Surveying
Jobs. Jolary Th.ompson, Ladies Program
Dr. D. Zarzycki, Finance.

The Ottawa Civic Center has been selected
as the location of all technical meetings of the
Congress which will run from Sunday July
23, 1972, to Saturday August 4. The Civic
Center will also house the exhibition halls for
commercial, scientific and national displays.

The National Arts Center in Ottawa is
rapidly approaching completion-this fine
building will be used for the opening and
closing ceremonies. Most of the hotels of Ot
tawa and Hull have stated that they will set
aside a generous portion of their 3,000 rooms

for TSP use in 1972. Mrs. Mary Thompson
has started to plan a most interesting pro
gram for the ladies.

ATTENTlO:-i ALL MEMBER SOCIETIES

You are urged to inform the ISP Secretary
General as soon as practicable the names of
your country's reporters for each of the seven
technical commissions so that relevan t cor
respondence can be directed to them. Several
lSP Symposiums and/or Seminars are al
ready being planned for next year (1970)
where everybody's contribution will be mu
tually beneficial. The Secretary-General also
needs to know whether you are receiving his
correspondence-four circular letters have
been mailed to all Members; if you haven't
written to him during the past year, please
send him a brief note to confirm your correct
mailing address. Correspondence to him
should be addressed: Mr. G. C. Tewinkel,
ISP Secretary-General, ESSA Coast & Geodetic
Survey, Rockville, Maryland 20852, U.S.A.


