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Color and IR Photos for Soils
Color stereo photos surpass both B & Wand IR for
interpreting drainage classes and for classifying slopes.

INTRODUCTION

SOIL SCIENTISTS HAVE been making soil sur
veys in the United States since the turn of

the century. They have examined the mor
phology of soils in the field, have classified
these soils, and have constructed soil maps
which pictorially separate the diITerent soils
occurring in the field. U. S. Geological Survey
topographic maps or plane table mapsl were
used as a base for the early soil surveys. In
1929 Jennings County, Indiana2 was soil sur
veyed using aerial photographs as a base for
the soil maps. This new method proved so

growth in fields, crop identification and yield
estimates, estimating crop vigor, and insect
infestations. They also have been u ed to de
tect various kinds of pollution in streams,4.5
and to study rock formations in the field of
geology6. Simakova7 conducted a study with
1: 25,000 aerial photos near the Caspian Sea.
His results show that photos made from two
layer spectrozonal color film to be more ac
curate in interpreting soil types than black
and white photos. In an investigation in the
Sierra Navada Mountains in California8 ,

Dominquez concluded that boundaries be-

ABSTRACT: A quantitative method measwred the accuracy of interpreting soil
characteristics from black-and-white, infrared, and color aerial photos of se
lected sites in Onondaga County, New York. These sites represent a diverse
set of soil forming conditions, soil parent materials, and several types of vegeta
tive cover. Color and infrared photos were better than black-and-white photos in
interepreting soil drainage and slope.

successful that since the mid 1930's most soil
surveying in the United States has been done
on aerial photos.

The base maps now commonly used by the
National Co-operative Soil Survey are flown
with panchromatic film 2 at a scale of 1: 20,000.
In most soil surveys the maps used in the
field are these 1: 20,000 photographs en
larged to a scale of 1: 15,840 or four inches
per mile.

In recent years great progress has been
made in the development of new kinds of
film for aerial photography. Color and in
frared photographs have been used by Col
well and others3 to detect crop diseases, weed
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is also employed by the U. S. Department of Agri
culture Soil Conservation Service as a soil scientist.
The 1: 12,000 aerial photos used in this study were
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ter, New York.

tween soil types could be delineated more ac
curately and more quickly on color than on
black and white aerial photos. Parry9 found
in working with small freshly plowed fields in
Quebec, that soil types and soil boundaries
could be interpreted more accurately from
color aerial photos than from black and white
photos.

The present investigation was undertaken
to determine if color and infrared aerial
photos are superior to black and white for
maki ng interpretations of selected soil char
acteristics. The test was made by measuring
the accuracy of interpretations made from
aerial photos against an acceptable soil map
made in the field with a large amout of on
site checking.

MATERIALS AND METHODS

Four kinds of aerial photographs were used.
Three were at a scale of 1: 12,000 (5.28 inches
per mile) and the fourth was at 1: 7,920 (8
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FIG. 1. Map of soil sites, Onondaga County,
New York.

inches per mile). The 1: 12,000 aerial photo
graphs were: Kodak Ektachrome Infrared
Aero film, type 8443, Kodak Ektachrome
MS Aerographic film (Ester Base), type SO
151, deveolped to a negative as described in
the Kodak Aero-Neg System, and black-and
white-prints made from the Kodak SO-lSI
negatives.

The camera used for taking the 1: 12,000
photographs was a Wild RC-8 with a six
inch Universal Aviogon lens. The 8443 film
was exposed at 1/250 second at f/6.8 with a
Wild 500 nm Pan 2.0XA.V. 1.4 filter. The
SO-lSI film was exposed at 1/200 second at
f/S.6 with a \\"ild A.V. 2.2 (antivignetting)
filter. The black-and-white prints were
prin ted on Kodak Panal ure Paper from the
SO-lSI negatives. The photographs on 8443
film were made between 11:20 and 12:30 A.M.

and those on SO-lSI fil m between 1 :40 and
2 :40 P.M. on September 9, 1966.

United States Department of Agriculture
panchromatic photography 2 was the fourth
type used in this investigation. The photo
graphs were made on June 22, 1966 at a scale
of 1: 20,000. They were photographed with a
vertical camera equipped with an 81-inch
focal-length lens, which exposed a 9 X9-inch
image area. Enlarged prints were made from
the negatives to bring the scale up to 1: 7,920.

Five sites representative of soil materials
and landscapes in Central New York State
were selected for the study (Figure 1). Von
Engeln 10 , in writing about the glacial geology
of this part of the Finger Lakes district, de
scribed the area as having "remarkable sce-

nic and scientific interest." Sites 1, 2, and 3
are on glacial till uplands, and sites 4 and 5
are on a mixture of alluvium, outwash, and
lacustrine sediments in glacial through-val
leys.u The sites ranged in size from 41 to 106
acres. Stereo pairs were available for all sites.

After a site was selected the following in
vestigation procedure was followed. Each
site was examined on a single 1: 12,000 black
and-white, infrared, and color photograph.
All areas of si milar tonal or color pattern
were delineated on a clear plastic overlay
with india ink. The areas were numbered and
brieAy described as to color and contrast.
Each area was interpreted as to soil drainage,
substratum or parent material, soil depth,
and erosion where applicable. After the
photos were examined singly they were ex
amined again using a standard mirror type
stereoscope. Areas were delineated as before,
but soil slope became an additional factor.
Using this method, six sets of interpretations
were obtained for each site; black and white
single and stereo, infrared single and stereo,
and color single and stereo (Figure 2 is a con
trol soils map with stereo interpretations).
In order to reduce the bias that mightaccumu
late in studying the photos consecutively,
different sequences were used on different
sites.

Af ter the office in terpreta tions, the black
and-whi te, 1: 7,920-scale map was taken to
the field and used as a base to make a soils
map of the site. This was the only time that
the si te was exami ned in the field. Soils on the
map were delineated and designated by ap
propriate symbols for soil series, slope, and
erosion phases. The resulting soils map at a
scale of 1: 7,920 was used as a con trol map
agai nst which the accuracy of the in terpre
tations made on the other maps was judged.

Concepts of established soil series set up in
Onondaga County by the National Cooper
ative Soil Survey were used in making the
control soil maps. Eight drainage catenas
grouped the 24 soil series used in the investi
gation. Four soil series represented the drain
age seq uence in each catena (not all the mem
bers of each catena were observed in the
study). In addi tion to the soil series, three
miscellaneous land types were mapped on the
sites.

The upland soils are members of four ca
tenas in glacial till. I ncl uded are: deep,
slightly acid to neutral soils with textural B
horizons, formed in sandstone and shale dom
inated till (Hapludalfs); moderately deep (20
to 40 inches to bedrock) strongly acid soils
formed in siltstone dominated till (Dystroch-
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TABLE 1. SnlBoLs USED IN IDENTIFYINl;
SOIL SLOI'E

and alluvium. Soils formed in glacial outwash
are moderately acid to neutral and have a
textural B-horizon (Hapludalfs). Soils formed
in glacial lacustrine sediments are slightly
acid to neutral and have a textural B-horizon
(Hapludalfs). One catena is predominantly
medium textured and the other is fine tex
tured. The alluvial soils are neutral with little
soil development (Eutrochrepts).

Slopes were identified as shown in Table 1.
On the control map most of the map units
were designated by a two-part symbol. The
first number indicated the soil series. A dash
separated the series name from the slope
phase which was a letter as indicated above.
Eroded areas had a three-part symbol. They
were delineated as above with the addition of
another dash and the number three. Hence a
non-eroded area might have as a complete
mapping symbol 20-C and an eroded phase of
the same soil the symbol 20-C-J.

The accuracy of the photo interpretations
made in the office was measured by the con
trol soils map. The maps on acetate sheets at
a scale of 1: 12,000 were enlarged with a
photo enlarger to a scale of 1: 7,920. They
were fitted to the exact outline of the control
map and corrected for any distortion that
had been introduced because they were made
as overlays on several different aerial photos
of the same si teo New clear acetate overlay
maps were then drafted at a scale of 1:7,920.

Each overlay map was placed over the con
trol soils map for comparison. A dot counter
having a scale of 1 dot eq ual to 0.156 acre was
placed between the con trol map and the ac
etate map. The numbered areas on the inter
pretation map were measured by dots as to
the amount of various kinds of soil delineated
on the control map. The amount of the area
that was interpreted correctly relative to par
ent material, depth, and erosion was indi
cated by the number of dots. On the single
photos drainage interpretations were mea
sured for accuracy, whereas on the stereo
pairs both drainage and slope interpretations

°to 3
3 to 8
8 to 15

15 to 25
25 to 35
35 to 70

Slope Croup, percent

A
B
C
D
E
F

Mapping S)'1I1bol

Map 11 -- Infrared Stereo

Map 10 -- Black & White Stereo

Site 2 -- Control Soils Map

Map 12 -- Color Stereo

FIG. 2. Site 2 soils map and stereo
interpretation maps.

repts); deep, strongly acid soils with a fragi
pan in the subsoil formed in siltstone dom
inated till (Fragiochrepts); deep, slightly
acid to neutral soils with textural B-horizons
formed in glacial till mixed with glacial lake
sedi men ts (Hapludalfs).

The valley soils aloe members of four ca
tenas in glacial outwash, lacustrine sediments,
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RESULTS AND DISCUSSIOl\"

Each site had a unique grouping of soils,
therefore each stereo interpretation map is
discussed separately before they are sum
marized as a group. Results from the single
interpretation maps are only summarized as
a group. I n soil survey it is common to use a

The accuracy of the interpretations are indi
cated by the areas having zero deviation from
the can trol map. The method of presen ting
the data indicates the direction of the devia
ation from zero by plus or minus, by magni
tude indicated by numbers of dots, and by
distance from zero deviation of one, two, or
three slope groups or drainage classes. There
were only four drainage classes recognized so
maximum drainage deviation was three
classes. Although there were six slope groups,
no measurements varied more than three in
ei ther direction.

were measured and the amount of deviation
from the control map was recorded. Slope
was mapped in the six slope groups listed pre
viously. Drainage was separated into four
classes: well drained to excessively well
drained; moderately well drained; somewhat
poorly drained; and poor to very poorly
drained.

For example, an area might have 10 dots of
well drained, 15 of moderately well drained,
and 6 dots of somewhat poorly drained soils.
This same area might have 20 dots on a C
slope,S on a D slope, 4 on a B slope, and 2 on
an A slope. If the area was interpreted on the
acetate overlay map as being a moderately
well drained soil, then 15 dots were considered
as having no deviation from the control, 6
dots were higher (dryer) drainage than on the
con trol map so were given a +6, and 10 were
of lower (wetter) drainage than the control
map so they were given a -10 on the drainage
measuremen t. If the area was interpreted on
the acetate overlay as being on a C slope
then 20 dots were considered as having no
deviation from the control map, 5 dots were
of a lower (Aatter) slope group than on the
cuntrol map so were given a - 5, and 6 were
on a higher (steeper) slope than on the con
trol, so they were given a +6 on the slope
measurement. The degree of deviation from
the control was also indicated. Slope and
drainage interpretations for this example
would be recorded as follows:

Drainage

-3-2-1 0+1+2+3
10 15 6

Slope

-3-2-1 0+1+2+3
5 20 4 2

stereoscope for studying aerial photos, there
fore the value of the single interpretation
maps is not as great as the stereo interpreta
tion maps.

The surface textures of the soils on all of
the sites range only from heavy silt loam to
fi ne sandy loam. Because of this narrow range,
it was not possible to separate different sur
face soil textures by any of the interpretive
techniques that were attempted.

The infrared (Kodak type 8443 film) photo
graphs were sharper and the overall quality
of these photos was superior to ei ther the
color (Kodak type SO-lSI film) or the black
and-white (black-and-white prints from Ko
dak SO-lSI film) photographs. The superior
quality of the infrared over the other photo
graphs may have been due, in part, to having
been Aown earlier in the day. The sky in Cen
tral New York commonly clouds over or be
comes hazy as the day progresses. A few
small clouds were present on some of the
color and black-and-white photos, but none
were observed on the infrared photos.

I 'DlVlDUAL SITES

Site 1 is 41 acres in size, the smallest of the
five sites that were investigated. Most of the
area was idle land except for one small field
of hay. Brome (Bromus inermis) and orchard
(Dactylis glomerata) grasses were dominant
with a few deciduous trees in low areas, along
drai ns, and on one moderately steep spot.
Slopes vary from 0 to 20 percent. Drainage
ranges from well to poorly drained. The par
ent material is glacial till. Several small ket
tles indicate the former presence of stagnant
ice in the area l2

. In some places the parent
material appeared to be partly sorted or re
worked by water (ice-contact stratified drift),
bu t not enough to classify it as ou twash.

The photo interpretation sequence and ac
curacy are shown in Table 2. This is the only
site where the accuracy in interpreting drain
age was greater on the black-and-white pho
tos than on the color photos. The investigator
had over ten years experience in interpret
ing black-and-whi te photos and Ii ttle con tact
with color or infrared. This greater experi
ence wi th black-and-whi te photos probably
inAuenced the accuracy of the drainage inter
pretation. The color photos were the most
accurate in predicting slope. All of the soils
were deep (depth to bedrock was more than
four feet) so accuracy in predicting depth to
bedrock could not be measured. An eroded
area of about two acres was delineated on the
control soils map. The tall grass on the idle
land obscured this feature so that it was not
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detected on any uf the photos during inter
pretation.

Site 2 covers 53 acres and has the simplest
soil pattern of the si tes observed (Figure 2).
Land use consisted of pasture, hayland and
cropland. Deciduous trees and brush were
scattered on the steeper slopes and in low
areas near drains. Slopes vary from 0 to 60
percen t. The soil ranges from well or exces
sively well drained to poorly drained. The
parent material is glacial till. As on Site 1
several small kettles indicate the former pres
ence of stagnant ice in the area. This site dif
fered from the first in that there was no ev
idence that any of the till had been partly
sorted by water. The photo interpretation
sequence and accuracy are shown in Table 2.

The color and infrared maps were more ac,
curate than the black-and-white in predict
ing drainage, the opposite of the results on
Site 1. As on Site 1, the color interpretation
map had the highest slope accuracy. Both
slope and drainage were predicted much more
accurately for Site 2 than for Site I, probably
because of the simplici ty of the soil patterns
on Si te 2. Because all of the soils mapped in
the area were deep to bedrock, accuracy in
predicting depth to bedrock could not be
measured. There were no eroded areas, and
no erosion measuremen ts were made.

Site 3 covers an area of 69 acres and in
cluded pasture, hayland, and cropland. The
soils are all formed on glacial till, but differ
from Sites 1 and 2 in that several areas ha\'e
moderately deep soils (20 to 40 inches deep)
over sil tstone bedrock. Slopes "ary from 0 to
12 percen t. Drainage ranges from well drained
to poorly drained. The photo interpretation
seq uence and accuracy are also shown in
Table 2.

The accuracy of slope interpretations was
below average on all three types of photog
raphy. This was the first site examined in the
spri ng of the year, the fil'st two having been
in terpreted and mapped the previous fall.
The interpreter might have lost some of his
proficiency in interpreting slopes with a ste
reoscope after not having done it for several
months. Color was the most accurate for in
terpreting slopes, and infrared was the most
accurate in determining drainage. There are
several eroded areas and several moderately
deep soils on this site. Eroded areas and mod
erately deep soils were confused on all three
types of photographs. An apparent lag con
centration of thin elongated coarse fragments
of sil tstone are scattered on the surface of the
eroded areas. Si milar coarse fragmen ts are
also scattered over the surface of the moder-

TALlLI': 2. PHOTO lNTERl'RETATION

SEQUE 'CE AND ACClII1ACY

Interpre-
Stereo Ma.ps

ta.tion Photography
1)min:Lf!.e Sio/;e

Sequence A ccu.ra.cy A cw/'([cy

Site I Hlack & \\'hite 40'/t 600/,
2 Infrared 21 "; 57'/;
3 Color 31'; 61 ";

Site 2
1 Black & White 69' ; 57' ;
2 Infrared 74"; 68';
-' Color 74"; 72";

Site 3
1 Infrared 59~;. -1-1 'I;)
2 Black & White 50'/() 38%
3 Color 53% 41%

Site -I
1 Colur 49% 67%
2 Infrared 4+% 42%
3 Black & White 47% 50%

Site 5
1 Infrared 30% 88 "2 Color 39% 93o/c
3 Black & White 317< 84%

ately deep areas which are underlain by silt
stone bedrock at depths of 20 to 40 inches.
Both kinds of areas appeared lighter colored
than surrounding areas because of increased
light reRection from the Rat surfaces of the
ligh t gray sil tstone fragmen ts, hence the con
fusion in interpretation.

Site 4 covers an area of 106 acres and in
cluded hayland, pasture, an apple orchard,
and idle wet land. Trees were scattered along
drainageways and brush covered some of the
idle wet land. Most of the area was used for
pasture or orchard. There are 39 acres of al
luvium, 11 acres of glacial outwash, and 56
acres of lacu tri ne sedi men ts at this si teo The
lacustrine sediments OCCUI' as a mantle frolll
40 to 60 inches thick over the ou tll'ash I twas
difficult to separate the two materials. Slope
varies from 0 to 20 percent and drainage
ranges from well drained to poor and very
poorly drai ned (see Table 2).

The color photography was superior to
both black-and-white and infrared in deter
mining slope and drainage. There was a
larger deviation in determi ni ng drai nage ac
curacy on this site than on the first three
si tes. On all three types of photography
abou t five percen t of the areas were in ter
preted three drainage classes lower than the
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control map and about three percent were in
terpreted three drainage classes higher than
the control map. The high interpretations re
flect the difficulty in determining drainage on
the ou twash terrace coyered wi th a man tie of
lacustrine sediments. In this situation the in
vestigator tended to interpret a higher drain
age (better drained) than was actually ob
served in the field. The difficulty in trying to
interpret drainage on alluvial soils resulted in
the five percen t place men t three d rai nage
classes too low. The dark colors of the allu
"i umin ft uenced the interpreter to indicate
10\\'er drainage than actually occurred in the
field. Accuracy in detecting parent material
could be measured because several kinds of
parent material occurred at this site. The re
sui ts were nearly the same for all three types
of photography; 40 percent accuracy on the
black-and-white and infrared; and 43 percent
on the color photographs. The generally low
accuracy was caused by the difficulty in iden
tifying the lacustrine sediments blanketing
the ou twash terrace.

Si te 5 (Table 2) covers 90 acres and has the
same parent materials as site 4. It has 21
acres of alluvium, 9 acres of lacustrine sedi
men ts, and 60 acres of glacial ou twash. The
area was in hayland and pasture, with trees
and brush in idle areas along the drains and
creek. Slopes vary from 0 to 30 percen t and
drainage ranges from well drained to poorly
drained.

As on Site 4, the color stereo photographs
were superior to the black-and-white and in
frared in determining drainage and slope ac
curacy. On the black-and-white and infrared
photographs a higher percentage was inter
preted one drainage class too high than was
interpreted correctly. The causes of the error
was a 10-acre area of lacustrine sediments
that was 20 inches deep over glacial outwash,
and a large moderately well drained area of
glacial outwash that appeared to the inter
preter to be well drained. The interpreter
gave a moderately well drained rating to most
of the somewhat poorly drained lacustrine
sediment over outwash. Slope was interpreted
very accurately on this site, because there
are 21 acres of level alluvium on Site 5, and
most of the ou twash and lacustrine sedi mcn ts
arc also on level to nearly level slopes. I n ad
dition it was possible to measure the accu
racy of judging parent material because sev
eral kinds were mapped on the si teo The re
sults of comparing the interpretation maps
with the control map were: black-and-white,
77 percent; color, 68 percent; and infrared,
67 percent accuracy. The area with 20 inches

of lacustrine sediments over outwash mate
rial was regarded as having outwash parent
material for this measurement. The results
in identifying parent material was contrary
to those of Si te 4 where color photos were
more accurate than black-and-whi te photos
in predicting parent material.

SUMMARY OF THE FIVE SITES

Average drainage and slope accuracy for
the five sites is shown in Table 3.

Single-photo interpretations for drainage
were more accurate with infrared and color
than wi th black-and-whi te aerial photographs.
Drai nage can be in terpreted more accurately
from stereo than from single photos. The in
put of slope on the stereo photos helps to
create a favol'able bias in determining cor
rect drainage because in this region, where
many soil materials are moderately to slowly
permeable, soil drainage is closely related to
landscape posi tion.

On the average, color stereo photos surpass
both black-and-white and infrared for inter
preting drainage classes. If one drainage class
deviation is included, as might occur if one is
making low-intensity soil maps, the following
accuracies were obtained: black-and-white,
80.5 percent; infrared, 83.7 percent; and
color, 85.1 percent accuracy. The diffel'ences
between the various types of photography are
nearly the same as when no deviation from
the correct drainage was considered: The
summary of the five sites in Table 4 indicates
there is little difference in the amount of de
yiation for drainage between the three types
of photography. No statistically significant
difference occurs between the three types of
photography in making interpretations for
drainage. The greater accuracy of the color
over the infrared and black-and-white pho
tography does indicate a trend in favol' of
color aerial photography for making drain
age interpretations. Drainage interpretations

TABLE 3. AVERAGE DRAINAGE AND SLOPE

ACCURACY FOR THE FIVE SITES

Drainage Accuracy Slope A cC/tracy

Photography Standard Standard
A/Lean Devialioll i\lfean Deviation

Black & While
Single .\6.4'70 9.8
Stereo 43.2% 13.9 57.9% 16.9

Infrared
Single 41.0'70 8.5
Stereo 47.1% 21.5 60.4% 19.5

Color
Single 41.8% 16.2
SLerco 49.4'1'0 14.8 68.2'70 18.8
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TABLE 4. SUM~[ARY DATA OF ALL SITES

Percent Accuracy awl PerCt'lll Deviation
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}{ iJlrl of PI1O/o1!.1'1I pity Draillage Slope

-3 -2 -[ 0 +1 +2 +3 -3 -2 -I 0 +[ +2 +~

------ ---
I:l&W 8.7 [1.6 .~6. 4 3S.2 6.8 1.3
Infrared 1.4 8.6 13.8 41.0 23.8 10.6 .8
Color 1.3 7.2 [ 1.8 41.8 24. [ 12.3 1.5
B&W"ereo 1.9 6.2 13.8 43.2 23.5 10.6 .8 .2 .5 [4.6 57.9 2..... 9 1.[ .7
Infrared stereo [.3 4.4 [3.3 47. I 23.3 \1.6 .\1 .2 1.5 1[.3 60.4 24.6 [.3 .7
Color stereo 1.8 2.5 13.2 49.4 22.5 \1.7 .9 .'[ .8 11.6 68.2 16.\1 [.3 .8

of color photography versus infrared photog
raphy was probably more accurate because
the colors are more similar to features ob
served on the ground than are the reddish
hues (false color) of infrared photography.

There was a slightly larger difTerence in the
accuracy percentages for slope than for drain
age. Color photography was to.3 percen t
more accurate than black-and-whi te and 7.8
percent more than infrared when making
slope interpretations. If a deviation included
one slope group, the accuracy was: color,
96.7 percent; infrared, 96.3 percent, and
black-and-white, 86.5 percent. As with drain
age, little difference existed in the accuracy
of the various types of photography if one
considers either no deviation or one devia
tion from the correct slope. The standard de
viations indicate no statistically significant
difference between the three types of photog
raphy when making slope interpretations.
The greater accuracy of the color over the in
frared and black-and-white photography does
indicate a trend in favor of color aerial pho
tography for making slope in terpretations.

Commonly the kind of soil material is in
terpreted by landform in this region; thus it
is independen t of type of aerial photography.
Because only two sites had more than one
kind of parent material, no conclusive results
concerning the use of the three types of pho
tography were obtained.

Erosion was difficult to determine on all
types of photography in area that were over
grown wi th tall grass. Eroded areas and areas
moderately deep to bedrock were confused in
all cases because both had Aat elongated sil t
stone fragments scattered over the surface.
These fragmen ts made both areas look so
similar that they could not be separated.

The surface texture of the soils in this in
vestigation ranges from heavy silt loam to
fi ne sandy loam. Because of this narrow par
ticle size range, it was not possible to inter
pret for different soil textures.

The time of the year might have affected

the results l3 . Late spring or early summer is
commonly considered to be the best ti me to
photograph soil drainage in this region. Slope
is difficult to determine where the land is
masked with dense vegetation such as tall
grass or trees in full leaf. The hest time to
photograph slope, therefore, may be either in
the spring before trees leaf out or after the
leaves haye fallen in the fall. The photos
available for this study Il'ere flown in . eptem
ber; conseq uen tly they may not represen t
ideal conditions for either slope or drainage
in terpreta tions.

The experience of the investigator, with
more than ten years of field work wi th black
and-white photography, and little with color
or infrared photography, might have biased
the results somewhat in favor of the black
and-white photography. The superior quality
of the infrared photos might have biased the
investigator in their favor, but the sequence
in making the interpretations was designed to
eliminate some of this bias. J t was not ev
ident that the sequence of interpretation had
much effect on the overall results.

CONCLUSIONS

Twenty-four soil series and five miscella
neous land types were mapped in this ill\'esti
gation. The soil series are members of eight
drainage catenas that represent soils of the
uplands formed in slowly permeable glacial
till, gravelly soils on outwash terraces, soils
on terraces formed in glacio-lacustrine sedi
ments, and soils on Aoodplains formed in al
luvium. They varied in reaction from strongly
acid to neutral, and in deYelopment from
soils wi th weakly expressed horizons to soils
with fragipans and textural B-horizons. Land
use included crops, pasture, forest, hayland,
orchards, and idle land in mixed brush, grass,
and trees. The si tes are typical of the region
and the soils are represen tative of those in
Central New York State. It is thought, there
fore, that the conclusions apply to soil inter
pretations made from aerial photographs
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throughout much of the humid temperate
glacia ted region.

The investigation was undertaken to de
termine if color and infrared are superior to
black-and-white photographs for making in
terpretations of selected soil characteristics.
The stereo color and infrared interpretations
were slightly more accurate than stereo
black-and-whi te in terpretations for predict
ing drainage and siope. This difference was
not statistically significant, so these results
only show a trend in favor of the color and
infrared photography. Eroded and moderately
deep soils formed in glacial till uplands could
not be consistently distinguished from each
other on the three types of photography used
in this study. The sample was not large
enough to compare adequately the accuracy
in predicting parent material.

The method employed in this investigation
q uan ti tatively measures the accuracy of soil
interpretations made from several types of
aerial photographs. New fl! ms and photo
graphic techniques are continually being de
veloped. This method may be useful in deter
mining if new films and techniques are more
effective than those presently used in making
high quality base maps for soil surveys.

In Central Jew York State, soil interpre
tations made in the office with the aid of aer
ial photographs are below the standards of
soil maps made in the field. A great amount
of soils information can be obtained, how
ever, from the study of aerial photographs.
Drainage can be correctly predicted nearly
half the time and the correct slope group
nearly two-thirds of the time. Increasing
the accuracy of soil interpretations whether
by substitution of color or infrared photo
graphs for black-and-white, or photographing
the area to be mapped at the time of the year
that will more clearly reveal soil character
istics, should permi t the soil scien tist to make
higher q uali ty soil maps and do his field work
more efficien tly.
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