—Fep—Seeret RUFF

L 10T 1equeydas /| 3SvI 13
d04 03N0O¥ddY OuUN



NRO APPROVED FOR
RELEASE 17 September 2011

Fop-Seeret RUFF

TOS-9623/77 Fop-Secrot



NRO APPROVED FOR
RELEASE 17 September 2011

“Fop—Senret RUFF

Some other results provided by historical studies:

(1) Newly identified stockpiles of bridging equipment had been present for years so they
did not represent a sudden change in Soviet practices, subduing rumors of impending
hostilities, )

{2) A motorized rifle regiment in the Leningrad Military District was trained in air
nobile tactics, allowing for more mobility than was previously expected. Previous coverages
showed this capability to be common throughout the district.

{3) Collateral information showed that previcusly unidentified storage bunkers could be
used 1o protect reserve grain from nuclear fallout as a civil defense measure. Reexamination
of previous KH-8 coverages identified some 30 more bunkers, provided approximate dates of
construction, and so allowed analysts to speculate what national events prompted the con-
struction of the storage bunkers.

4.3 MC&G Collection Sunmmary

The criteria for evaluating KH-9 imagery collection against MC&G reyuirements are
contained in Table 4-9. One of the more significant parameters is the gross cloud-free square
nautical miles returned by missions against validated MC&G requirements. Cloud-free
assessment reports are generated on World Area Grid (WAG) cell (12 x 18 square nautical
miles) and WAG subeel] {3 x 3 square nautical miles) basis. Even though the information on
individual cloud-free subcells is available.the size of the area reported is smaller than the
minimum area required. Satellite image resolution requirements for MC&G purposes vary
with the scale and type of the product. The most stringent requirements for ground resolu-
tion {0 meet image content needs of military MC&G products is 2 feet for 1:50,000 line maps
and {or DLMR Level 11 digital culture and terrain data. This is more important for the pan-
oramic imagery than for the stellar terrain imagery. The KH-9 panoramic imagery taken at
altitudes of 82-132 nautical miles {the range of altitudes for missions 1201 through 1212}
meets and in many cases exceeds the MC&G requirements for ground resclution distance
(GRD} or NIIRS, Similarly, KH-9 MCS frame imagery taken at 84-156 nautical miles (the
range of altitudes for MCS operations on missions 1208 through 1212) will, for cerfain
products, provide the required GRD. The remainder of this section presents coverage
satisfaction statistics for the panoramic and stellar terrain camers systems in terms of
cloud-free imagery.

4.3.1 Panoramic Collection Summaries for MC&G -

The current USIB-approved KH-5 panoramic imagery requirements are for 22.4 miliion
square nautical miles, shown in Table 3-1. Current satistaction levels against these require-
ments are shown in Table 4-10. This table is based primarily on the actual KH-9 collection
and excludes the Sine-Soviet area and most of the important search or point target areas in
the Middle East, for which MC&G reguirements are generally met.
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4.3.3 Exploitation

An overview of the DMA production process is portrayed in Figure 4-18, These processes
are bullt on the assumption of the continued availability of both panoramic {wide area
coverage} and frame imagery (high metric accuracy) as basic input. The output is a com-
plete spectrum of DMA products, many of which are currently in a digital form. Advances in
autocarfography, for example, have made possible the extraction of mapping data from film
imagery in digital form, and the subsequent generation of maps and charts from this digital
data base. Proven reductions in project pipeline time and consequent cost savings have led
o an increasing use of autocartography in DMA mapping activities; this trend is confidently
predicted to continue. Similarly, requirements for MC&G products to support cruise missile
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"The DMA family of maps and charts has developed vver a number of years in a variety of
scales and specialized formats designed to support different requirements. specifications
and weapon systers. In general, cartographic products depend on the operation supported -
tand, sea, air, or combination. The intended use of a product also dictates such factors as
scale, datum, grid and the nature and extent of features portrayed (planimetry, topography,
radar return, intelligence. efc.). Table 4-14 summarizes representative cartographie
products produced by DMA.
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The scale of a map or chart depends on its intended purpose. A measure on the graphic
represents an increasingly greater distance on the ground as the scale decreases, Asshown in
Table 4-14, large scale maps are applicable for ground and sea operations. The scale deter-
mines the amount and generalization of detail portrayed and limits the potential accuracy of
heorizontal and vertical information.

The accuracy of a cartographic product depends on the basic source material and the
compilation/reproduction processes. The optimum horizontal aceuracy for a cartographic
product (Class A) is expressed in the meter equivalence of 0.5 millimeters at map scale (80%
prohability), and the vertical accuracy st one-half the contour interval (90% probability).
The combination of scale and accuracy can subsequently affect the significance of the
horizontal and vertical datum of the graphic,
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MO&G technology is extremely
complex and requires the use of very
precise and highly sophisticated equip-
ment. Many processes require the ap-
plication of automated digital and
analytical plotiing equipment unique to
mapping. Bquipment used in support of
DMA's primary mission includes:

Sterescomparators for photo-
grammetric derivation of
positional daty,

Anaivtical stereoplotters for
compilation of gruphic and
digital data:

Auiomated cartographic sys
Lo,

Scientific computers for geo-
detic, phoetogrammetric, and
cartographic computations,
Lithographic reproduction
equipment; and Photographic
reproduction equipment,

L Aeranaatical Information
 Specialists .
Physical:Scientists

The iotal invesiment {or equipment to exploit the panoramic and frame imagery is over
71 million doflars (Table 4-18). Thig investment has been made to insure that DMA could

MAPPING, CHARTING AND GEODETIC
EQUIPMENT INVENTORY DATA .0
APRIL 1377

. (MILLIONS OF DOLLARS).

CGATEGORY . -
Photogrammetic
Photographic
Cartographic
Geodatic
Lithographic
Automatic Data Processing

TOTAL

.79 .
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