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Figure 10, ragment of a Pancromatic Aerial Photograph
of an Approximate Scale of 1:10,000 of a River:

a -- river bed, € -- channel, - & -- dune near the
river (river bank); € -- ploweé field; 2 -- brushwood;
e -- depression.

complex soil cover whose variegated pattern is a result of differ-
ences in the coloration of various solls belonging to the complex,

When interpreting soils, it is necessary to consider the in-
terrelation between the soil, relief, geological structure of the
territory and the vegetation. Simultaneous interpretation of soils
and conditions of soil formation makes it possible to give a more
complete description of the genetic properties of soils and estab-
1ish their connection with definite elements of the relief.

Interpreta of Relief

Relief is one of the most important factors of soil forma-
tion. It is reflected clearly in aerial photographs. Therefore,
its interpretation must be carried out without fail in compiling
soil maps from aerial photographs. It is expedient to study the
forms of relief with mirror-lens stereoscopes which are used by
soil scientists in compiling geomorphologic schemes of terrain,
Having the scheme of the terrain, the soil scientists isolates soil
contours of a definite content, Investigations of microforms of
the relief are particularly important because they are not re-
flected in topographical maps but have a great effect on the for-
mation of soils. It is necessary to note that aerial photographs
are the only material capable of rendering various forms of micro-
relief, Microrelief depressions stand out clearly in aerial photo-
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in aerial photographs. The gley and soddy gley-containing allu-
vial soils are associated mainly with areas of grainy alluvial
plains or dried cut-off lakes, They are characterized by a high
degree of moisture and development of powerful vegetation, In
aerial photographs they are presented by a dark grey tone and at the
arzas of cut-off lakes they are characterized by curved shape of
the pattern.

Soddy~-meadow neogley soils are associated with amas of lamel-
lated alluvial plains and are represented in aerial photographs
by a light grey tone with dark spots characteristic of moistened
microdepressions. Meadow-chernozem and chernozen-meadow soils
containing considerable amounts of humus (8-10% in thc first ones
and 10-15% in the second ones) are identified by a dark tone of
their image and by their locations in the relief. The former ones
are associated with flat watershed areas slightly cut by a ravine-
gully network; the latter are ascociated with lower parts of water-
shed slopes. At identical moisture, the image of chernozem-meadow
soils in aerial photographs is represented in more intensive dark
coloration in comparison with the dark background of meadow-cher=-
nozem soils., The variegated soil cover of the chernozem zone is
jllustrated in Figure 13,

Figure 13. Fragment of a panchromatic aerial photo-
graph at a scale of 1:10,000 of a complex soil cover
of the chernozem zonet

1 -- ordinary chernozem (virgin soil);

la -- ordinary chernozem (plowed land)s

2 -- ordinary thin chernozem;

3 -~ soloth.
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Alkaline chernozems and the solonetz are recognized among
the chernozems in aerial photographs by their lighter images in
comparison with nonalkaline soils (Figure 14), Eroded soils are
widespread in the forest-steppe zone., They stand out clearly in
aerial photographs because of their specific streaked, feathery
or fan-shaped pattern.

It is more difficult to interpret soils covered by culti-
vated vegetation., The accuracy of identification will be lower
than for plowed or virgin areas. The background on the image will
depend on the crop, density of sowing and the development phase
of the plants, Young and sparse shoots shield the soil surface
very slightly and do not complicate the identification. Identi-
fication of soils by the images of cultivated vegetation is not
yet well developed. Therefore, other indications are used mainly
for interpreting soils under cultivated vegetation: the relief,
form of the image, etc, The same should be said with respect to
the identification of soils under forest vegetation, Identifica-
tion methods for this purpose also have not yet been developed.,

Figure 14, Fragment of a panchromatic aerial photo-

graph at a scale of 1110,000 of meadow-chernozem soils

in combination with alkaline chernozem, solonetzs and

soloths:

1 -- meadow-chernozem soils in microdepressions;

2 -- alkaline chernozems and solonchakous chernozems asso-
ciated with microdepressions;

3 -- soloths under birch-aspen lumber sites;

4 -- meadow-solonetzs,

For farming purposes, it is expedient to carry out soil stud-
ies in the forest-steppe at a scale of 1:25,000 or 1310,000, de-
pending on the variety of the soil cover and the specialization
of the farm, Aerial photographic material should be of the same
scale or close to it,

Aerial survey materials are exceptionally important in study-

ing the soils of the dry steppe, where the soil cover is character-
ized by a great complexity and variety. Mapping it by ordinary
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methods (without employing aerial photographs) is most difficult
and does not yield the necessary accuracy. <The reason foi this
is that here we have an extensively developed microrelief which
is not reflected even in large-scale topographic maps, while
1:25,000 scale aerial photographs show micro relief elements

down to 2.5 m in diameter. Increasing the scale to 1:10,000 re-
sults in considerably more details in the image of the microre-
lief and its complex vegetative and soil covers. Further increase
in the aerial survey scale is not expedient because many unneces-
sary details will make the interpretation more difficult., Nore-
over, increasing the scale is accompaniecd by an increase in the
number of aerial photographs, which complicates their analysis,
because each picture covers a smaller area and it is more diffi-
cult to determine the position of the contour in the environment,
etc.

Thus, for the dry steppe zone it is most expedient to use
a scale of 1125,000 in soil studies and mapping, The same scale,
or one close to it, should be used for aerial pictures, It is
also necessary to consider the time of the survey. It must be dif-
ferent for different subzones. In the northern regions with pre-
vailing uniform areas of dark-chestnut and chestnut soils, the
most contrasting image is obtained in spring and summer aerial
photographs when the fields are not covered by cultivated vegeta-
tion, A complex virgin steppe is reflected better in summer photo-
graphs when the contrasts and the boundaries between the elementary
landscapes and their soils are expressed most sharply for the soil
cover as a whole, Depending on its complexity, a corresponding
pattern is reflected in aerial photographs, The zonal dark chest-
nut and chestnut soils are represented by uniform tones in the
aerial pictures: grey and light grey for unplowed areas anc¢ dark
grey for plowed fields, The tones of these subtypes are almost
identical in aerial pictures. Therefore, they are distinguished
by other criteria. For example, in Northern Kazakhstan, the dark-
chestnut soils are readily isolated by the presence of light spots,
or "marmot hills," formed by the rodents., These spots are clearly
visible in aerial pictures as white dots. In the mountainous and
bald mountain regions, they are reflected in a characteristic pat-
tern (Figure 15).

Figure 15. Fragment of a panchromatic aerial picture

of 1:10,000 scale showing the soils of Kazakhstan's gmall

mound areat

1 -- rubble-containing poorly developed soils and outcrop
of massive solid rock;

2 == dark chestnut soils of depressions between mounds;

3 =-- meadow-chestnut soils of microdepressions,

355


















































