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This chapter was prepared for the NIS by the
Defense Intelligence Agency. Research was sub-
stantially completed by February 1973.
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Military Geography

A. Location and description (U/OU)

India has an area of approximately 1,211,000
square miles (including the Indian-held portion of
Jammu and Kashmir,! Sikkim, Goa, and Daman),
one-third of the conterminous United -States. The
population was estimated at about 578 million in July
1973. The mainland is triangularly shaped, with the
base in the north along the Indian-Chinese border and
the apex in the south in close proximity to the major
sea route between western Europe and the Far East.
Maximum north-south extent is about 1,900 miles,?
and the maximum east-west distance is 2bout 1,800
miles.

1. Topography

~ Peninsular India is characterized largely by upland
plains, scattered hills, and some mountains; to the
north are the Great Indian Desert and the broad plains
of the Ganges and Brahmaputra which in turn, are
bordered in the north and east by high mountains
(Figure 1). The Laccadive Islands in the Arabian Sea
are mainly flat coral atolls; the Andaman and Nicobar
Islands in the Bay of Bengal are composed of plains
and hills covered by dense forest. ] )

The upland plains (Figure 2) of the peninsula lie at
elevations between 1,000 and 3,000 feet. The coastal
plains, narrow on the west and up to 120 miles wide on
the east, are flat, low, and less than 500 feet in
elevation. Most hills are rounded to flat topped; slopes
are between 10% and 40%. Local relief (differences in
elevation between tops and bottoms of adjacent
topographic features) generally is between 500 and

'For diacritics on place names see the list of names on the apron
of the Military Geographic Factors Map, the map itself, and maps
in the text.

?Distances are in statute miles unless nautical miles are
specifically stated.
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1,000 feet, but it reaches 2,000 feet in places. The hills
are less than 4,000 feet above sea level. The
mountainous areas are moderately dissected, with
steep slopes between 30% and 50%; local relief ranges
from 2,000 to 4,000 feet. The highest elevation in
peninsular India is 8,841 feet, a mountain peak in the
south. The principal drainage is eastward to the Bay of
Bengal. Most streams have winding courses and are
narrow in upper reaches and more than 250 feet wide
in lower reaches. Banks are high and steep, and rapids
and waterfalls are common in upper reaches. The
main streams are more than 3.5 feet deep the year
round. Smaller streams are more than 3.5 feet deep
only during the high water period, usually May
through November. Flash floods are common after
heavy rains, particularly in June through September.
Numerous reservoirs (tanks) to store rainfall and runoff
for irrigation purposes have been developed in this
part of India, especially pear the .east coast. Most of
peninsular India is cultivated in dryland crops (Figure
2), although in the northeastern plains and along the
coasts, wetland rice is grown. The rice paddies are
flooded during the growing season, sometime between
early May and late January. Dense broadleaf
evergreen forest covers most of the seaward-facing
lower slopes of the western mountains and hills.
Deciduous forest covers the northeast and the easiern
slopes of mountains.and hills along the west coast;
these trees are leafless sometime between early
February and mid-May. Open scrub (Figure 3) covers
many areas in the northwest and south. Settlement is
dense in the south and along the coasts where some of
the country’s largest cities are located; the interior
generally has a sparse settlement pattern. The villages
and older sections of larger towns contain multistory
brick or mudbrick buildings built along narrow,
winding streets. The newer parts of the larger towns
contain multistory, Western-style brick or concrete
buildings on wide streets laid out in a grid pattern. A
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cross-country movement conditions for vehicles are
good most of the vcar on the rolling, cultivated, or
scrub-covered plains in most of the interior of the
region. Hindrances to movement are stream depths
during the high water period, high, steep streambanks,
and irrigation tanks n ar the coast. Conditions become
only fair at times after heavy rains, especially during
June through September, when the soils become miry.
On the coastal plains cuitivated in wetland rice,
movement would be feasible only from February
through April, when the ricefields are drained. In the
hilis and mountains in the remainder of peninsular
India, steep slopes preclude offroad dispersal and
cross-country movement. Concealment from air and
ground observation is available in the areas of
evergreen forest along the west-facing slopes of the
western mountains and hills and in structures in the
towns and villages. It is available in the other forested
areas (in the east and northeast and on the east-facing
slopes of the western mountains and hills) except from
sometime between early February and mid-May w hen
the trees are leafless. Cover from flat-trajectory fire is
afforded by the newer structures in the laige urban
centers and by surface irregularities in the mountains
and some hills. The construction of bunker-type
installations is feasible in the areas of thick, well-
drained soils in most of the interior plains. The
construction of tunnel-type installations is feasible
only in the few areas of sufficient relief and hard stable
rock in the mountains and some hills.

The Southern Uplands region is well suited for
airborne and airmobile operations. There are
numerous sites on cultivated or scrub-covered plains
for parachute or helicopter landings. The region has 14
airfields suitable for landings of assault-type aircraft,
and most of the region is well suited for the
construction of large airfields with unrestricted
runway orientations and air approaches.

Clear sea approaches, available transportation

“routes, and relatively favorable terrain for cross-
country movement except for delta areas, permit
amphibious operations. During the southwest
monsoon, however, tide and surf conditions would be
unfavorable for amphibious landings.

Generally unfavorable conditions exist for irregular
force operations. Movement on the plains would be
possible almost everywhere, but they would be slowed
when rice paddies are flooded from sometime between
early May and late January. Small units could move
on foot in the hill and mountain areas, but slowly and

with great difficulty because of steep slopes and dense

forests. Cover from flat-trajectory fire and conceal-
ment from ground observation are provided in the

rugged highlands by surface irregulurities: on the
plains, fair to good cover is afforded by manmade
features, chiefly masonry buildings, railroad and road
embankments, dikes, and irrigation ditches. In the
hills and mountains, concealment from air and ground
observation is available in the densely forested areas,
but only sumetime between early February and mid-
May in the areas of deciduous forests. Water is
generally plentiful except between January and
March, although most sources are biologically
contaminated, especially near populated places. Small
to moderate amounts of natural food ure available in
the hills and mountains; small quantities of cultivated
plant food also are available. Wildlife such as
antelope, deer, and bear provide additional food
sources. On the plains, rice, wheat, corn, and other
crops are available at harvesttimc. Fuel for fires is
limited to the forested arcus. The flat to rolling plains
in most of the region afford many sites for helicopter
landings and parachute operations to supply food and
firearms. When the rice paddies are flooded, however,
recovery of airdropped heavy supplies would be
difficult. Principal endemic diseases are: enteric
infections (cholera, smallpox, typhoid fever, and
hepatitis); respiratory infections (influenza, pneumo-
nia, and tuberculosis); and insect-borne diseases
(malaria, filariasis, typhus. plague, and encephalitis).
Many species of insects (s ich as flies) and pests (such
as scorpions and spiders) affect health conditions.
Among the poisonous snakes in the rogion, the most
dangerous are vipers, kraits, and cobras. Dangerous
animals include tigers, leopards, wild elephants, and
rabid animals. Some plants and trees contain
poisonous or allergenic properties.

2. Northwestern Desert

This region is very poorly suited for ground
operatiuns. Water is scarce, and there are no roads;
cross-country movement would be slow in loose sand
and dune areas and would be precluded in the
saltflats, mudflats, and flooded areas in the southwest.
Concealment from air observation is lacking und
concealment from ground observation and cover from
flat-trajectory fire are available only in the dune areas.
Additional cever could be obtained by the
construction of bunker-type installations in the many
areas of thick soils and a low water table. None of the
region is suited for the construction of tunnel-type
installations. Roads with long, straight alignments
could be constructed easily in most of the region;
construction would present major engineering
problems in the southwest, where natural foundations
and drainage are poor.
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The region is well suited for airborne and airmobile
operations. There are many sites for parachute and
helicopter landings except in the areas of high dunes
and, in the southwest, of poor drainage. There are no
airfields suitable for landings of assault-type aircraft.
Large airfields could be constructed in most of the
region; such construction, however, would entail a
major engineering effort in the dune areas and the
poorly drained areas.

The Northwestern Desert region is largely unsuited
for amphibious operations because most of the coast is
fringed by saltflats and mudflats. The Rann of Kutch
is inundated by high tides during June through
September.

Conditions are unfavorable for irregular force
operations. Movement of foot troops would be slowed
or precluded by soft soil and loose sand. Movement in
the Rann of Kutch would be feasible only from
November through May but extremely hazardous
even then because of the varied thickness of salt crust.
Cover from flat-trajectory fire and concealment from
ground observation would generally be poor except in
the sand dune and isolated hill areas, where surface
irregularities provide some cover and concealment.
Concealment from air observation is limited largely to
manmade features. Water, shelter, and fuel are scarce
throughout the year. Food is also scarce in most of the
region except in the southwest, where dryland crops
are available at harvesttime. The few settlements in
this least populated part of India represent the best
available food sources. Duststorms and the intense
heat between April and mid-June would make
operations extremely difficult. Food supply and
firearms could be provided relatively easily by airdrops
or helicopter landings. Endemic diseases are the same
as those cited for the Southern Uplands region; there is
little wildlife.

3. Central Plain

The region is relatively well suited for ground
operations. Onroad movement would be unimpeded
in most of the region. Offroad dispersal and cross-
country vehicular movement would be fairly easy i
the west in the cultivated areas, but would be slowed
by the irrigation ditches and canals; movement would
be easy in most of the remainder of the region from
February through April when the rice paddies are
drained. Hindrances to cross-country movement are:
high, steep streambanks; areas of mangrove swamp;
the many streams too deep to ford; the extensive
flooded areas from June through September or
October; and, near Calcutta, the irrigation tanks.

Concealment from air and ground observation is
available in structures in the towns and villages
throughout the region and in the forests of the east
except from sometime between early February and
mid-May, when the trees are leafless. Cover from flat-
trajectory fire is available in the newer structures in the
large urban centers. The construction of bunker-type
installations for additional cover would be easy in the
areas of low relief and thick soils in most of the region,
but it would not be feasible in the perennially wet
areas and near streams because of the high water table
and flooding during June through September or
October. Low relief and deeply buried bedrock
prohibit the construction of tunnel-type installations.
Construction of roads with long, straight alignments
would be easy nearly everywhere; the requirements for
bridging, fill, and drainage provisions, however,
would constitute major engineering problems in parts
of the region.

The Central Plain region is fairly well suited for
airborne and airmobile operations. Sites for parachute
and helicopter landings are numerous in the cultivated
areas in the west and in most of the remainder of the
region from February through Aprii when the rice
paddies are drained. Sites generally are lacking in the
east because of forest. There are 11 airfields in the
region suitable for landings of assault-type aircraft. In
spite of its flatness, the region is only fairly well suited
for the construction of airfields; foundations and
drainage are poor in much of the region and pose
engineering problems. Furthermore, air approaches
would be severely restricted by the surrounding high
mountains.

Amphibious operations would be impractical. The
coast is part of the Ganges Delta and is a morass of
swamps traversed by innumerable sloughs. and
distributaries. Large areas of the coast are subject to
inundation from stream runoff and by high tides. The
sea approaches are obstructed by extensive ‘shifting
shoals, and shallow water extends several nautical
miles off the muddy shores.

Conditions in the region are mostly unfavorable for
irregular force operations. Movement would be
possible everywhere but would be slowed when the
rice paddies are flooded, sometime between early May
and late January, and when the drvcrop fields are
irrigated, generally sometime between May and
November. In places, movement would be precluded
by soft soil or steep-banked streams and canals too
deep to ford. Cover from flat-trajectory fire is provided
by manmade features such as masonry buildings,
walls, railroad and road embankments, dikes,
irrigation ditches, and streambanks. Concealment
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from air observation is limited largely to manmade
features sucii as buildings and from ground
observation to railroad and road embankments, dikes,
and irrigation ditches. Water is plentiful, and livestock
and (seasonally) rice, wheat, and corn are adequate
sources of food. Most sources of water are biologically
contaminated, especially near populated places.
Wood for fuel is scarce. The flat to rolling plains afford
many sites for helicopter landings and parachute
operations to supply food and firearms. When rice
paddies are flooded, however, the recovery of
airdropped heavy supplies would be difficult.
Endemic diseases are the same as those listed for the
Southern Uplands region; there is little wildlife.

4. Northern Mountain Rim

Most ground operations would be precluded in the
region. Vehicular movement on the few roads would
be restricted by poor surfaces and steep grades, and
impossible on the tracks and trails. Road construction
would entail nearly insuperable problems of grading,
blasting, tunneling, and bridging. Offroad dispersal
and cross-country movement of vehicles would be
precluded because of steep slopes. Cover from flat-
trajectory fire and concealment from ground
observation would be afforded by surface ir-
regularities. Concealment from ground and air
observation would be provided by forests in the
eastern mountains and at lower elevations of other
mountains; no concealment from air observation is
available at higher elevations in the Himalayas. The
mountains are well suited for the construction of
tunnel-type installations that would furnish ample
cover by means of short entries. Except locally in
valleys and basins with thick soils, the region is
unsuited for the construction of bunker-type
installations.

The Northern Mountain Rim region is also virtually
unsuited for airborne and airmobile operations. Sites
for helicopter and parachute operations and the
construction of airfields are available only in a few of
the wider basins, but even here the surrounding high
peaks severely restrict approaches. There are four
airfields in the region suitable for use by assault-type
aircraft.

Conditions in the region favor irregular force
operations. Small units could move on foot in most of
the region, but only with great difficulty because of
rugged terrain and dense forests. Movement would be
slowed or precluded at times by deep snow and, from
April through November, by flash floods. Dense forests
provide excellent concealment from air and ground
observation on lower slopes; above 11,500 feet

concealment from air observation is generally lacking
The numerous surface irregularities and buildings in
the few towns provide additional concealment from
grourd observation, and cover from flat-trajectory
fire. Water is plentiful in most of the region except in
the northwest; as elsewhere, most sources are
biologically contaminated. Food is scarce except for
the crops and some livestock in the settlements in the
mountains, and the forests provide wood for fuel.
Airdropping supplies would be restricted to a few sites
in the wide basins. The physiological and psychologi-
cal factors affecting irregular force operations are
similar to those cited for the Southern Uplands region.

C. Strategic areas (C)

India has numerous large cities which are important
industrial, commercial, and transportation centers.
Four—Calcutta, Bombay, Delhi, and Madras—are
most significant as strategic areas (Military
Geographic Factors map at the end of the chapter,
Figure 22).

L. Calcutta

Located in the Ganges Delta arca near the
Bangladesh boundary, Calcutta (Figures 10 and 11) is
the largest urban area in India, one of the most
important commercial and transportation centers in
Asia, and the major industrial center and second
largest port in India. The 1971 population of the
strategic area, which includes the city and its environs,
was 7,005,000. Production here accounts for more
than half of the goods manufactured in India and
includes railroad cars, motor vehicles, and many
military items, such as weapons aud munitions. The
Calcutta strategic area contains the largest
concentration of jute mills in the world. The airfield
east of the city is an international airport; a smaller
field is located to i:re north. The total storage capacity
in the strategic aren fur refined petroleum products is
2,913,000 barrels.

2. Bombay

Located on a peninsula on the west coast, Bombay
(Figures 12 and 13) is the second largest urban area,
largest port, a headquarters of the Indian Navy, and a
major transportation, commercial, industrial, and
telecommunication center. The 1971 population of
the strategic area was 5,969,000. The port, with an
excellent deepwater harbor and extensive storage
facilities, handles 40% of the tonnage of imports and
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FIGURE 12. Bombay strategic area (C)

8815

FIGURE 10. Calcutta strategic area (C)

FIGURE 13. The Western Railroad Office in Bombay
reflects the combination of Western and Indian
architecture typical of older buildings (C)

exports of the country. The naval base. in the
southeast, has extensive storage facilities for guns, gun
mounts, and other naval equipment: the main

FIGURE 11. Calcutta’s Chowringhee Street is the center  ammunition depot is on an island about 4 miles to the
of one of Asia’s greatest commercial districts (C) cast. An international airport is located in the north-
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FIGURE 14. Delhi strategic area (C)

central part of the strategic arca. another smaller field
is located in the northwest: Bombay contains the mont
important concentration of texile mills in India and
has rvany light engineering. motor svehicle, and
consumer goods factories The city alsois the center for
India s atomic energy research, and the conntry s
Lirgest petroleum refinens as weli os several chemical
plants are located here The total ctorage capacity in
Bombay for refined potralenm prodacts is 15,302 000
barrele conde oil Storage ic 3.705.000 barrels

FIGURE 16. Substandard living
conditions in dilapidated structures
are commonplace in the older
northern sections of Delhi (C)

.
.
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FIGURE 15. New Delhi, in the southern part of the
strategic area, contains large, multistory government
buildings with spacious, landscaped grounds (C)

3. Delhi

FLocated in northern India. the national capital
(Figures 1V and 130 s alvo the 'Irilll‘i]).l' telecom-
munication centes and a leading transportation.
tinancial. educational. and cultueal center The 1971
population of the srategic area was 3630000 Mot
ot the people live in the older. congested northern part
of the citv (Figure 161 The southem part consists of
New  Delhic location of government  boilding..
diplomatic  edablishments, and a0 large militan
reservation The citv'e anly aiddield. Tocated i the
southwest. e aninternational aieport The total
storage capacity e the strategic area for rehined
petrolenm producte is 225 000 harrels

4. Madras

The fourth Liegedt ety cFigares 17 and 18 has o

population 2470000 and o the third Lirgest port an
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FIGURE 17. Madras strategic area (C)

terms of cargo handled. The commercial. telecom-
munication. edncational. and cultural enter of South
India and 1 growing induostrial center. Madras

manufactures railroad cars and motor vehicles The
airfield immediately «outhwest of the built-up area is
an international airport, o smaller airfield i< located
fasther «outh  The < rategic area has a refined

— M
o
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petroleum products storage capacity of 1,284,000

barrels.

5. Other important areas

NaME AND
POPULATION SIGNIFICANCE
Agra ... ... .. ... ... . Major transportation center; raii-
638,000 road transshipment point and

important joint civii-military
airfield; significant commer-
cially; administrative scat of
Agra district.

Ahmadabad ... .. . ... One of leading industrial (cot-

1,588,000 ton textiles), transportation,
ind commercial cities; large
civil airfield; religious and
cultural center,

Allahabad . Important agricultural trading

514,000 and communications center;

important civil-military air-
ficld; main Hindu pilgrimage
place; scat of large univer-

sity; district headquarters.
Asansol-Durgapur complex  Important heavy industry (steel,
560,000 aluminum, railroad cars and
locomotives, mining machin-
ery) and marketing center;
rail junction with large yards.

Bangalore
1,648,000

Major industry (aircraft and air-
crait engines, machine tools,
communications ), transporta-
tion (large civil airficld ), and
commercial center; capital of
Mysore State.

Cochin
438,000

Important west coast port (sec-
ond to Bombay) and com-
mercial center; naval training
and operating ba.e; military
airfield.

FIGURE 18. Modros harbor, on the
8ay of Bengal, is o principol port of
call for vessels proceeding to ond
from Calcutto (U OU)




Hydcrabad-Secunderabad  Important transportation (rail-
1,799,000 road, workshops), light in-
dustry, cultural, and commer-

! K cial center; capital of Andhra
y B Pradssh State; large military
4 | base; a military airfield and a

©o X large joint civil-military air-
3 field.

. ; Jamshedpur ............ A principal iron and steel manu-
= ’ 465,000 facturing center; major indus-
: trial city.

Major industrial (textiles, leath-
er goods; jute mills), com-
mercial, and transportation
center; largest city in Uttar
Pradesh State; major ord-
nance plants, large fertilizer
plant.

Nagpur . ... .. ... ...... Principal transportation and

commercial center of central

India, growing industrial cen-

ter (textiles, ordnance); ad-

ministrative seat of Nagpur

district; large joint civil-mili-
tary airfield.

Vishakhapatnar Important cast coast port and

4 362,000 commercial and t:ansporta-

- tion center; site of large ship-

E yard, naval training base, and
petroleum refinery; -torage

capacity for refined petro-

, leum products 925000 bar-

rels, crude capacity 645,000

barrels.

D. Internal routes (C)

The internal routes. the casiest avenues of
movement  bhetween  strategic areas, between and
71 : approaches and  strategic areas, and  between
amphibious Landing areas and strategic areas (see map
at the end of the chapter). ire deseribed in Figore 19

E. Approachces

The perimeter of India is 11 4% mijes (excluding

Sikkim). of which about 7880 miles are land

baundaries and  the remainder i «eacoast  The

coastline of the mainkand is about 3600 mles long

and i< about equally divided between the Bav of

Rengal and the Arabian Sea About one-half of the

shores are <ands | the remaining shores are mocth

: formed by mudflate The coathae of the island groups
i the Bay of Bengal and the Arabian Sea totals about
! 700 miles The islands are predominantls fringed by
cotal reefs India <baume 12 nantical miles of terntonal

watern The land boundunes are discussed in Figure
20 (U O

1. Land (C)

Land appcoaches te India are greatly restricted by
difficult terrain and poorly develoved transportation
facilities. The seven selected approaches are the best
means of access from adjucent countries (see map at
the end of the chapter). Of these, only two, the
approaches from Pakistan and Bangladesh, are across
plains. The approaches are desceribed in Figure 21.

2. Sea (U/OU)

The cast, south, and west coasts of India border the
Bay of Bengal, Laccadive Sea, and Arabian Sea,
respectively. Offshore approaches are generally clear
except for a few shoal areas several nautical miles
offshore, and widely scattered islets, rocks, and wrecks
off the central and southern parts of the west coast.
Nearshore approaches are partly obstructed by
scattered islets, rocks, mudflats, shoals, and fishing
stakes. Surf 4 Jeet or higher is common on all cousts
May through October. During the remaining months
surf is light along the west coast, along the northern
part of the cast coast, and moderate elsewhere. Along
the west coast tides are largely mixed and range from
about 2 feet in the south to about 15 feet in the north.
The amphibions landing areas shown on the map at
the end at the chapter provide access to strategic areas
or to routes leading to them.

The amphibious landing area at Madras consists of
three beaches totaling 26 miles. They are sandy and
lanked by lagoons (Figure 17} This stretch s
separated by o harbor and interrapted by several
streams but has o wsable length of 24 miles Sea
approaches are clear, but nearshore bottom Jdopes are
tonr flat off most of the beach for dev-ramp 18T
landings. The <pring tidal range is 3 2 feet. Surf 4 feet
or higher oceurs frequently. The beaches front o parth
cultivated plain extending several milesinlar d to low
hills The center part is immediatels backed by
seawall and the city of Madras The remainder of the
beach 1 hacked i low candy ground that i partly
conered by cosnanina and palm treess and which
extends to g canal 1.200 vardsto 16 malesinland The
canal roughly paraliels the coactline Exut s by tracks
and trails toa aifaced coastal road wnd the dreets of
MMarkeas

The amphibious binding arca b Pun is o sandy
beach 19 miles long Offshore approaches are eloar,
but the neanhore zone s parthy odntoncted by bares
Neanhore bottom dopes are couch that an 18T would

13
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ROUTE

FIGURE 19. Internal routes (C)

ROAD

RAILROAD

OFFROAD DIBPERBAL AND CROS8-COUNTRY
MOVEMENT

Between Delhi and Calcutta;
across densely populated
and intensively cultivated
lowland plains drained by

. the Ganges.

Links Calcutta to Madras;
through poorly drained
eastern coastal lowlands
with numerous streams and
ricefielda.

From Madras to Bombay;
across mostly plains and
some hills and mountains.

Connects Bombay with the
Delhi-Calcutta route at
Agra; across rugged hilla
and mountaina near west
coast, and rolling upland
plaina elsewhere.

Links southern approach from
Pakistan to Delhi acrosa
predominantly cultivated,
flat to rolling plains.

(‘onnecta rorthern approach
: from Pakistan with internal
3 route at Jullundur

From western approach in
China to internal route at
Srinagar. across rugged
mountains with narrow val-
leys and passes.

Links approsch from Nepal
with inter val ro' te at Barhi.
mainly 1+  wa low plainas of
Ganges

One to four lanes wide;
mostly bituminous sur-
faced and in poor to good
condition. Many narrow,
low-capacity bridges are
major bottlenecks,

One to two ianes wide; bitu-
minous surfaced and in
fair to good condition.

One to two lanes wide; con-
crete and bituminous sur-
faces in fair to good con-
dition. Bottlenecks in-
clude narrow bridges,
tunnels, and sharp curves.

One to two lanes wide; >on-
crete and bituminous sur-
face in fair io good con-
dition. Bottlenecks in-
clude numerous narrow
bridges and sharp curves.

Two to four lanes wide,
mostly bituminous sur-
faced in fair to good con-
dition. Bottlenecks are
narrow, low-capacity
bridges.

One to two lanes wide; bitu-

in and bitumi
surface treated, in poor to
fair condition. Bottle-
necks include many nar-
row, low-capacity bridges,
sharp curves, steep
grades, and tunnels

One to two lanes
gravel and bituminous.
treated surfaces in poor to
good condition. Sharp
curves and steep grades
most commorn bottle-
necks

One to two lanea wide; hitu-
minowy and bituminous-
teosted surfaces in fair to
good condition. Many
narrow, low-capacity
hridges and charp curves

wide,

.
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Double track, 5’6"’ gage;
electrified between Allah-
abad and Calcutta.

Mostly single track, 56’/
Rage.

Predominantly single track,
meter gage. Madras-
Bangalore and Pune
Bombay lines 5’6°’ gage,
double track. Pune-Bom-
bay line also electrified.

5’6" gu, », double track in
north and single track in
south.

Single-track, meter.gage
linc in northeen part of
routy

N

Restricted by narrow, congested streets
in numerous towns and villages, irri-
gation ditches, canals, miry soils in
cultivated areas, and many streams.
Movement precluded n. times by
flooding during high water period,
June through September or October,
and in ricefields between early May
and late June.

Restricted by irrigation tanks, ditches,
canals, miry soils, and narrow, con-
gested streets in towns and villages.
Movement precluded by flooding dur-
ing high water period, and in rice
paddies during growing season.

Generally easy, but hindered in places
by narrow, congested streets in iowns
and villages, and by irrigation tanks
and canals. Restricted by miry soils
for short periods between May and
November. Precluded by steep slopes
in hills and mountaina near Bombay.

Restricted near con.t by steep slopes;
elsewhere by streams and irrigation
tanks locally. Movement difficult in
some plains areas because of miry soils
June through October.

Fairly easy but slowed by numerous
irrigation ditches and canals, hindered
by flooding and miry ground after
heavy raina between June and
September.

Precluded along most of route by steep
slopes and by extensive flooding dur-
ing April through November

Precluded hy steep slopes

Greatly restricted by numerous irriga-
tion diteches, canals, and streame
Precluded seasonally by extensive
flooding

-
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ROUTE

From eastern approach from
China through Sikkim, con-
necting with internal route
at Baruni; northern third in
steep, rug,ed mouniains,
remainder traverses piains
of Ganges.

Approach from Burma joina
internal route at Siliguri;
southern third across steep,
rugged hills and mountains;
remainder traverses Brah-
maputra plains and some
hills.

Between approach from Bang-
ladesh and Calcutta; across
flat low-lying plains with

FIGURE 19. Internal routes (C) (Continued)

ROAD

Single lane; bituminous-

surface treated in poor to
good condition in moun-
tains; many sharp curves.
Two lanes wide, with bi-
tuminous surface in good
condition across plains;
many narrow, low-capac-
ity bridges and sharp
curves.

One to two lanes wide; bitu-

minous, bituminous-
treated, and gravel sur-
faces in poor to good con-
dition. Sharp curves,
steep grades, narrow
bridges, and ferries are
principal bottlenecks.

One lane wide, bituminous-

treated surface, in fair
condition.

HAILROAD

Predominantly single track,
meter gage; between
Siliguri and Mukuria,
56" gage.

Single track, meter gage in
plains.

Double track, 5’6’ gage line
roughly parallels road.

OFFROAD DISPERSAL AND CROBS-COUNTRY
MOVEMENT

Precluded by steep slopes in mountains.
Elsewhere, movement hindered by
numerous irrigation ditches, canals,
and streams; precluded by extensive
flooding during period June through
October.

Precluded by steep slopes in hills and
mounta.ns. Movement restricted by
numerous irrigation ditches, canals,
and streams; precluded by extensive
flooding seasonally.

Difficult i. ret, puorly drained low-
lands; precluded by flooding during

many streams.

Connects amphibious landing
area near Puri with internal
route at Cuttack;
poorly drained plain.

ACTORS

Single lane with bituminous
surface; in fair condition.

FIGURE 20. Boundaries (U/OU)

BOUNDARY LENGTH STATUS
Miles
Pakistan. .. .. 1,380  Demarcated . . . .
China . 1.640  Mostly undefined or ia
dispute. Only 140-mile
China Sikkim border
demarcated.
Nepal 1.050 Demarcated
Burma 880  Demarcat~d most of ita
length, remainder ac-
cepted and being
demarcated
y Beangladesh 2,500 Demarcated except for
‘ several segments
% Bhutan 370 Demarcated
;f ( Sikkim 60 do
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period June through October.

........ Restricted by numerous irrigation
ditches and -anals. Movement pre-
cluded by fiooding June through
November, and in rice paddies during
growing season.

TARRAIN

From the coast inland, across flooded low-
Iand plaina, saltflats, or mudflats for
abhout 200 mi.; flat to rolling, sandy, or
atony desert plaina for about 700 mi.;
flat to rolling alluvial plains for ahout
200 mi.; and very rugged. predominantly
barren mountains in the remainder.

Small area of plains in northwest;
remainder high, barren, rugged
mountains.

Short eastern and western segments 1n
rugged mountains that are barren in
north and foreated in south, western
part mainly along stream. Main seg-
ment of boandary acrosa flat, cultivated
plaina

High, rugged. and forested mountains

Moatiy flat, poorly drained alluvial plains
Forest ‘d hills and mountains in east
High, rugged, forested mountains
20.
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APPROACH

FIGURE 21. Land approaches (C)

ROAD RAILROAD

OFFROAD DISPERBAL AND
CROBB-COUNTRY
MOVEMENT

From Lahore, Pakistan, across
flat to rolling, iniLensively
cultivated plain cut by numer-
ous irrigation canals.

- From Rawalpindi, Pakistan,

through wide valley plain in

hilla and in narrow, steep-
sided valley in mountains.

From Cha-hsi-kang, China,
slong narrow valley in hills
area.

From Kathmandu, Nepn,,
through rugged, steep moun-
tains in the northern segment,
and across forested or culti-
vated plains in the south.

From Lhasa, through Sikkim,
across rugged hills and moun-
tains.

From Shwebo, Burma, through
hills and mountains.

Two to three lanes wide; bitumi- Double track, 56’/ gage. . .
nous surfaced; in good condition.
Bottlenecks include narrow
bridges.

One lane wide, with bituminous-
treated surface in poor to fair
condition. Steep grades, sharp
curves, and narrow bridges are
major bottlenecks.

One lane, improved earth; in fair
condition. Bottlenecks include
sharp curves and steep grades.

Ore to two lanes wide; bituminous Single track, 2’6’ gage near
and bituminous-treated surface, border.
in fair to good condition. Bottlu-
necks include atecn grades, sharp
curves, and narrow, low-capacity
bridges.

One lane; improved earth surface
in fair condition.

One lane wide, earth or gravel sur-
face in poor to good condition.
Bottlenecks include ferries, nu-
merous fords, narrow bridges,

Hindered by irrigation canals.

Feasible on plains except in
July and August when
ground generally wet. Move-
ment cross country precluded
in mountains because of steep
slopes.

Precluded in most o1 approach
by steep slopes.

Precluded by steep slopes in
mountains, difficult in for-
ested areas of plains, but
generally easy in cultivated
areas.

Precluded by steep slopes.

Infeasible, because of steep
slopes.

and steep slopes.

From Jessore, Bangladesh, One lane wide, bituminous-treated Double track, 56’ gage, Infeasible because of numerous

across poorly drained, culti-
vated plains cut by numerous
atreams.

surface in poor condition.

ground several yards off the beach. The spring tidal
range is 6 feet. Surf 4 feet or higher occurs frequently.
The beach is immediat:ly backed by Puri and its
suburbs, which extend zbout 1.5 miles inland on a flat
sandy lowland. The lowland «xtends several miles
inland behind Puri, is traversed by streams and dikes,
and is covered by grass, scattered casuarina trees,
cultivated fields, and wooded areas. The streams
empty into a lake about 2 miles inland. Numerous
villages dot the lowland. Exit from the beach is by a
track or cross country to the streets of Puri and to a
surfaced road leading inland.

The amphibious landing area at Bombay consists of
3 beaches (Figure 12) with a total usable length of 5.2
miles. They are sandy and have fair trafficability.
Offshore approaches are partly obstructed by fishing
stakes 1.5 to several nautical miles off the beaches.
Nearshe. ¢ approaches to the 2 southern beaches are
restricted to rock- and reef-fringed bays and are partly
obstructed by shoals, rocks, reefs, and scattered fishing
stakes. The nearshore approach to the northern beach
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and electiified. streams, nearly perennially
soft soils, low dikes, and
flooding.

is partly obstructed by shoals, rocks, reefs, and
scattered fishing stakes. Flat nearshore bottom slopes
preclude LST dry-ramp landings at low tide, but
because the spring tidal range is 12 feet, an LST will
ground only several yards off the beaches during high
tide. Surf 4 feet or higher reaches a maximum during
May through October, when it is estimated to occur
5% to 35% of the time on the northern beach but is
infrequent during all months on the remaining
beaches. The northern beach is backed by
discontinuous seawalls, a grass-covered embankment 3
to 16 feet high, a sandy area, and a reclaimed swamp.
Exits from the 2 southern beaches are directly to the
street of Bombay. Egress from the northern beach is by
trails and tracks to a surfaced coastal road.

3. Air (U/OU)

Air approcches® to India from the north are over
southern U.S.S.R. southwestern China, Nepal,

The discussion zone for air approaches extends approximately
200 nantical mile. beyond the borden of India

i e el e i b it E i
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Sikkim, snd Blntan; frum ibe east over wutli-centeal
Clifna and Burena; [nun the south nver Banglodesh,
the Bay of Bengal, Sd Lanka {(amnly: Ceylon), Ihe
[odiap Ovean, snd the Armldon Sca; and from the
northwest over Pskistan and noithearierm Alghani:
wun. Mounlalns i alt the oveilland appmache
present terraln obatructiom. The highot  pealks
(elevatinn In foet) ond locations amr:

Ervavas LoCasye
LB Soullwta USS.R
29me Sepal
a8 453 Sovibweste Thime
20,000 Sauthaeotnl Chins
19,200 Basraa
Il Yonglsdeth
a.2sL Sri Lacka
24250 Vabbtan
2,603 Nortlemstern Afchanitan

Upper winds are predonibrantly westedy nl) yras
erpepd in the caitern and swouther am-uclm, whem
eaterly windy pryall In June thamgh Augiol abowr
aboul 20000 feet. These rastrily winids are dronges
pear 55,000 feet, oversging olxrt 70 kamn The
walaly winds rach mavmum e of G0 o 90
$nnts tutween 30000 Jret aod 55000 feel in
December through March alung the 28th paralle).
Average speeds decrrase on cliher thle of this paraliel,
dmpping to 20 bnots (n Uhe watkemmm aed to 50
Kusots (o Ve mar e st parts of the approachier. The
averuge belght ol 1he freering level B dise to 18,000
leel over ull appioaches [rom midMzy through
Septenibier. From Tule Novernber 1hrough March the
avreage beight ranges from 16,000 fret in the
wuthemmost to the yiface In the nowbernnnnst parts
of the appnaaches

In the noghrn upproaches wraltict cenditions am
unfuvoralile ot (s fn ol seavons sid pmbably
poorel In Mav thawgh September. when thane
dertarmy unally ocen on & 1a 1S daya per month ansd
the 111k of wvrie tmbulence o fuing 4 greatsst In
uddillon, the writean ghart of the nedbon approach s
wdvenely alfrcted Uy eatemdve cloud systeins la which
the 1dng boranl is (requenily preseal, madmem
doudines occun {n Jaruary throtgh Apiil when
mombly avemges are 50% to 10% Theeavtrin pad of
the nosthern appoach bt its manizyum choudlnes in
June through Seprember when 60% 1o 807 dowld
wiver is normal,

Weuther conditions In e east-m appriaches are
geverslly (avorable in Decembzr though Masch,

Cosrnsmnas

CoxnnusTial

when Ao are frequently dear or partly doudy il
thuidentormn ocour ¢n les than 5 days per osanth.
Unlavesohle weather andltions begln in April und
eatetud theongh October, opecially June thrungh
September during the wulthwest inonwan  when
numerous thundeionns (ramtly S 1a 15 pet month)
ood shuwee, risderate to svem (mbolence, aud
harardows feing condillors isually socompany ke
ratepmslve cloudinesy (7O% 1o 93%). Troplcal
dbturhances vceasonnlly affedt the noudal sectinm of
Busnsa In Apr) thnruph December,

Weather conrditions In Uk southem approaches aic
best rom mild-Decetnlber iough March wiien
claudiness cad thundeninm: octhyvily ore al 2
smlaimum The leost fxvarable weather occors in June
thmugh Septrmbet when the winitiwest motsoon i
fully develuped. Dasing this perind, ovelage
cotlinms ranges feomn 30F 0805 send ibattrodecd by
frevquent shewen und hazandown Icdng conditions
Thundentonms und sveee hinboletier ore mint
pminent durlng Iwo piedody, Maredy or April theougls
May or June and Septomber o1 Octoler thaough
Noveiber or December, curejt over Rungladesh
whem they are al o masimusm slwing the southaesl
momonh. Durdng these periods of mavimum adisity
thunderstorns opcur mrmally un 2 to 7 dayy per
manth aves the waler and 3 1 15 Gays monthly aver
S lanks aed Dangladesh. Tenpical dbiuthances,
accutiog primdipally In May Theougd November,
oien Insame el ey dangirins toms and shouk)
Iso ovoidad.

In the soithwedern appmacho the weather
{avorable (ar Might much of the me, oY iheugh perods
ul ncdesvent w2ather occasionally oveur In December
through Manh over the (Gidn Kwh aountaing
Here, migestmny lows aee alten uttchrded by hazardous
telag, cotulitam and by snow and ow dauds that
alscuie the peats and sidgee Musimum dowdinns,
30% (0 GO%, nccun la January through March, escept
neat the Arabian Se2 roasl wlere dotd cover rachics
& mahnum, T0% o 60%, in July and Augu. oot
weather cotditions alberoccur ot tlines In Ape? thvugh
Scplenber dhiisg the hoight of dmidentaon aru
torbuleniee autivitys the thendentorms noonally pccur
on 3 (0 10 days montlly at moat places, with the
greater numlee geneially on Ve wuthwand-facing
dogws of e Bindu Kudh. Tiopical distutiances only
rarely glfect Ihe cuartul srcibonn
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