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0.0 Introduction and summary

Located in South Asfa and formerly a part of the British Indian territories
which also included India and Pakistan, Bangladesh, covering an area of some
142,500 square kilometers, is roughly the sfze uf Wisconsin.

With a population of over 87 mil11on, Bangladesh is the most densely popu-
lated sizable country in the world: population censity by most recent esti-
mates is 615 persons per square kilometer overall and 1,063 persons per square
kilometer of arable land. This population is remarkably uniform both ethni{chlly
and Tinguistically; it is also overwhelmingly rural, urban population con- :
stituting only 8% ot the total. About 50% of this population suffers from
malnutrition, while intestinal diseases and parasitic maladies such as malaria
are also prevalent. Overpopulation represerts a major problem for Banglacesh;
the need to control population growth (estimated at about 2.9% per year? has
been called the most critical problem ficed by the country. Large and growing
numbers of people put tremendous pressure on the 1imited rescurces of the
country: most of the arable land 1s already under cultivation; forests have
been lost to agricultural expansion or to meet the fuelwood needs of the
people; safe water supplies are Timited; and wild1ife numbers have dropped

as suitable habitat becomes Tncreasingly 1imited to only » few sectior -*?

the country.

Physically, Bangladesh 1s a Tow-1ying country; hilly areas are found only
fn the extreme southeast and to a lesser extent in the northiast. Most
of the country 1s comprised of nearly level alluvial plain, much oV it
deltaic in nature, cut by three great river systems: the Ganges-Padma, the
Brahmaptura-Jamuna, and the Meghana.

Climatically, Bangladesh 1s usually described as tropical monsoon. Rafn-
fall, generally heavy throughout the country, falls mainly during the monsoon
season, which occures between June and September. These rains regularly
bring flooding to large portions of the country, Furthermore, harsh weatier
phenomena are associated with the onset and withdrawal of the monsoon season.
Particularly severe are the cyclones, which in some years have brought death
and destruction to large areas of the country, especially in the coastal
areas.

Water resources. Bangladesh is a land of rivers, which dominate the land-
scape and provide the major transportation routes in the country. Despite
the overabundance of water in these rivers during the monsoon season, the
country suffers from shortages of water during the dry season, when river
flow 1s sharply reduced. Furthermore, because of the Tow-1ying terrain.
typical of most of the country, potential for large-scale storage of water
1s 1imited; the only major reservoir is 1n the hi11 country of the southeast.
Because most of the river flow of Bangladesh orfginates from vdthout the
borders of the country, Bangladesh 1s also subject to disruption of water
resources because of upstream water diversions in neighborfng countries.

One of the major controversies between Bangladesh and India--%inally settled
in 1977-~1nvolved Indfa's diversion of the Ganges River just short of the
Bangladesh border, which brought varioys adverse effects to Bangladesh.
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Groundwater, present throughout most of the country, is generally within
30 feet balow ground surface, although deeper aquifers also occur. In some
areas groundwater is unusable because of high salinity levels.

Water quality problems include most prominently contamination by human

wastes of water used for domestic purposes. According to some estimates, only
about 10% of the population has access to safe potable water, contaminated
water accounting for much of the disease in the country. Other water quality
problems arising from human activities are fertilizers and pasticides residues,
and pollution from industrial wastes, which has been most troublesome in

the southeast and in the area around the capital city of Dacca. Water quality
problems stemming from natural sources include high salinity levels of both
g:oundwater and surface waters, water hardness, and high sediment loads in
rivers.

Soils. The soils of Bangladesh are primarily the product of both recent and
oTder alluvial deposits. Most of the sofls with agricultural potential have
already been brought under cultivation. About 57% of the total land area

is under crops, the major crop being rice, which accounts for 80% of cul-
tivated 1and. The major cash crop 1s jute. Because of the large amount of
land devoted to crop production, range for 1ivestock grazing 1s extremely
1imited. Major hopes for increase of agricultural output 1ie in expanded
irrigation operations and the use of fertilizers and pesticides.

Problems with soils involve the effects of flooding and severe drainage
problems in several areas. Erosion problems are especially pronounced in
the hilly country of the southeast, where slash and burn cultivation is
practiced.

Forests. Extensive forest tracts in Bangladesh occur only in the Chittagong
HTTs of the southeast, although pockets of forest land are found in other
areas, and the remnants of a large forested area occur north of Dacca.

Existing forest land is exploited for timber, but fuelwood 1s the principal
product of the country's forests, accounting for as much as 95% of wood produced
in recent years. Loss or degradation of its already 1imited forest resources is
a serious problem for Bangladesh. Although official figures place the amount
of forested land at about 15% of the area of the country, other estimates

place 1t as low as 8%, and forest loss continues as land {s cleared for agri-
culture, including shifting cultivation 1n the southeast, and forests are
felled for timber and firewood.

Wildlife. Growing population and expanding agricultural activities have had
a detrimental effect on wildlife numbers in Bangladesh. Because of the
heavy concentration of population in the alluvial plains of the country,
wild1ife habitat is now generglly limited to the Chittagong Hills Tracts

of southeast Bangladesh, to the Sunderbans of the southwest, and to the
Sylhet Hi1ls of the northeast. Even in these areas the remaining popu-
lations of rhinoceros, elephants, and crocodiles, to name just a few, are

on the endangered 11st for Bangiadesh.
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Coasts and beaches. Bangladesh has nearly 600 kilometers of coastline

along the Ray of Bengal. Much of the coastal land 1s regularly inundated by
saline waters from the Bay, a problem of particular severity during storms,

and systems of embankments have been built to guard against this danger.

An important feature of the coastal area are the mangrove swamps of the Sunder-
bans 1n the southwest. Degradation of these mangrove areas through exploitation
for fuelwood threatens to reduce their value, both as a breeding ground

for fish and as a barrier against tidal vaves, cyclores, and floods.

Fisheries. Bangladesh has both inland and coastal tisheries, fish providing
an Important source of protein for the country's population. Fisheries are
generally considered to be underdeveloped, however. There are indications
that fish 1ife 1s being adversely affected by pollution .is some areas.

Minerals. Bangladesh 1s poor in mineral resources. However, natural gas
deposits have been located and are being exploited. Coal deposits, not yet
under development,have also been located.



1.0 POPULATION CHARACTERISTICS

Covering an area of 142,500 square kllometers-~just slightly less than
the territory of Wisconsin, Bangladesh, with a population msot recently
estimated at from 87-88 milllon people (as compared with 4.65! ml!llion
for Wisconsin), Is the most densely populated country In the world,

apart from densely populated clty-statas such as Hong Kong and Singapore.

i.1 Basic population statistics

Present population &7.1 miilion (WPDS)

Population at time cf last census (1974);: 76.398 million (corrected)

Rate of natural Increase: 2.9% (WPDS)

Birth rate: 47 per 1,000 population (WPDS)
Death rate: 18 per 1,000 population (WPDS)

Number of years 1o double population: 24 (WPDS)

Population In the year 2000: I55.1 milllon (WPDS)

Population under 15: 41-43% (WPDS and MSBoB March 1978)

Population over 64: 3% (WPDS)

Urban population: 9%

POPULATION PROFILE _
(mid-year 1980 projection: based on a total population projected at 88.768 miliion)
of 88.678mii!lon: source Monthly Statistical Bulletin of Bangladesh: March 1978)
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1.2 Distribution of population

Bangladesh Is a heavily rural soclety; as.of 1974, only about 8.8 of the
population lived In towns with populations of greater than 5,000 persons;
recent estimates place urban populstion at about the same ievel,

Bangladesh has few large citles; as of 1974 there were only six urban
centers with populations of over 100,000. The largest of these was Dacca,
the capital, which alone accounted for 26.7 percent of urban population,

URBAN CENTERS WITH POPULATIONS OF OVER 100,000: 1961 and 1974
(Source: MSBoB: March 1978)

1961 1974
Dacca 521,034 1,679,572
Chittagong 364,205 889,760
Khulna 127,970 437,314
Narayangan | 162,054 270,680
Mymens | ngh 53,256 182,153
Rajshahi 58,885 132,909

Although urban centers showed growth between 1961 and 1974, the overall
urban population of Bangladesh has not Increased enough to cnange the
overwhelmingly rural nature of the country. Urban population In 195] was
4.3% of tota! population; this rose to 5.2% In 1961 and to 8.8% In 1974,
The bulk of the population still [lves In some 71,000 vil!ages of fewer
than 5,0C0 people (Kurlan 1978:106). Growth In urban population has been
attributed to migration from the densely populated rural areas as well as
1o a surplus of births over deaths In urban arsas (UNESCO/UNEP/FAO 1978:
342),

.2.' Population density (see map and table on page 3)

Bangladesh Is the most densely populated country In the world after Singa-
pore. Population density In 1974 was 536 persons per square kllometer;
population In 1979 may be as high as 615 persons per square kllometer

==1600 per square mile (calculated on a population of 88.7 miilion from
Bangladesh government statistics). Population In relation to aratle land

Is 1,063.6 persons per square kllometer. The lowest population density

Is In hilly areas away from the Delta, particulariy the Chittagong HIIl Tracts.

1.3 Ethnic, linguistic, religlous characteristics

The population of Bangladesh is remarkably homogeneous. Over 98% of the .
population censists of Bengalls, the repaining 2% belng Biharis (a term
used to designate non-Bengall speaking Muslims who entered Bangladesh
trom eastern India after partionining In 1947) and tribal groups.

The tribal groups, who are raclally distinct from the Bengalis, |ive
mainiy In the Chittagong HI!I Tracts In southeastern Bangladesh. . The
largest groups are the Chakmas, the Marmas, the Tipperas, and 1he Moros.

#efTned as urban: center of 5,000 or more Inhabltants with such urban
characteristics as streets, plazas, water supply systems sewarage systems,
electric lights, etc.
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o N £y DIsTRICT 107k
N {¢ + (Source:German Stat.
' Office 1977)
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Population by Division and District (196) and 1974) [p:p. In thousands]
and of

ares: fot population Pop. population per km2
sqQ.km,  tar, 1961 1974 1974 1961 1974
RAJSHAHI DIV 33,374 24.7%8 1,85 17,332 24.2% 353 LIT )
najpur 6,711 5.0% 1,710 2,971 3.68 244 383
Rangpur 9,062 6.7% 3,796 3,447 7.6% 419 601
Bogra 3,794 2.8% 1,574 2,231 3.1% 415 J88
Rajshah! 9,324 6.9% 2,811 4,268 5.9% 301 458
Pabna 4,483 3.38 1,939 2,818 3.9% 437 628
KHULNA DIV 29,493 24,98 10,087 14,193 19.9% 341 481
ushtle 3,383 2,58 1,166 |,884 2.6% 345 537
Jessora 6,371 4.9% 2,190 5,327 4,7% 333 306
Khulna 10,417 7.8% 2,449 5,957 5.0%8 235 431
Barlsail 4,569 3.4% 3,088 5,928 3.5 551 708
Patuakhal| 5,553 2.6% 1,194 1,499 2.1% 336 422
DACCA DIV 29,420 21,88 13,294 21,310 30.0% 520 723
aridpur 6,340 4.7% 35,179 4,060 3.7% 501 640
Dacca 5,988 4.4% 5,096 7,612 10,68 729 1,089
Tangal! 3,282 2.4% 1,487 2,078 2.9% 453 633
Mymens|ngh 12,810 9.5¢ 5,532 7,567 10.6% 432 391
ggIGGATONG D 42,328 31,48 13,630 18,636 26,08 322 440
ylhat 12,258 9.1% 3,490 4,7% 6.7% 208 388
Comilia 6,369 4,7% 4,389 3,819 8.1% 689 914
Noakhs| | 3,973 3.08 2,383 3,234 4,5% 600 04
Chittagong 6,568 4.0% 2,983 4,313 6.0% 454 ' 857
Ch.HTracts 13,160 9.0% 388 508 0.7¢ 2 3»
Total 134,615 100, 0% 50,841 11,479*% 100,08

*Flgures for land sree ara trom German Statistical Oftice 19773 the deviation be=

tween this and figures for the totel sres of the country, variously reported
o8 142,300 square kiiometers (Nationel Intel|igence 1979), 143,998 square
kliometers (German Statisticel Ottice 1977 and Worid Bank 1979), and 144,020
square ki lometers (Dytch Bllsforal...l980), can be sccounted for In part

by extensive water arsas. **Unad justed cunsus tigures.

3/
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In coastal areas are scattered communities of Arab, Dutch, and Portuguese
settlers, who form the only significant foreign communites (Kurlan 1978:107).
Bangla or Bengall Is the officlal language of Bangladesh, but English re=
mains the language of the modern sector.

Bangladesh Is 90f Mosiem and as such Is the second largest Mosiem country

In the world, after Indonesia; most Mos|ems belong to the Sunni sect.

The second largest religlous group=-the Hindus--are found In areas bordering
India; *+helr numbers have been decreasing since 1947. Hindulsm has had a
strong Influence on Islamic bellefs and practices In rural areas (Kurlan
1978:107).

|.4 Educational characteristics

General educational Indicators (Worid Bank, WDR 1979).

Adult literacy rate: 22% (no rise since 1960)

Numbers enrolled In secondary school: % of age_group

1960 1976
Total: 47 83¢%
Male: 66 106% (includes males from outs!de age group)
Female: 26 60%
Numbers enrolled In secondary school: % of age group
1960 1976
Total: 8 23%
Numbers enrolled in higher education:% of population 20~24
1960 1976
Total: | 3

Bangladesh has not yet Introduced free, unlversal, compuisory education.
Schooling lasts 12 years: flve years of primary education, five years

of lower secondary educatlion, und two years of higher seccndary education.
The dropout rate Is high at all levels. Only primary education Is frae.
Educatlon Is In Bengall In the primary grades, and In Bengali and English
In the secondary grades. The school system has been confronted by the
problem of declining standards, attributable mostiy to a shortage of trained
teachers. On the secondary level private educational Institutions far
outnumber those maintained by the government. Vocational education has
been neglected; vocational students accounted for only 0.07% of the total
school enroliment In recent years (Kurlan 1978:114), For Information on
universities, see under section 4.4 below.
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1.3 Heslth cheracteristics (from Wor!d Bank. WDR, unless otherwise Indiceted)

Population per physiclen (1976): 11,350

Population per hosplital bed (1976): 4,430

Crude dea~h rate(1977) : I8 per 1,000

Chlid death rate (ages I=-4)(19717): 23 per thousand In age group

Life expectancy at birth: 47 years
48 years (Loomls 1976)
46 years (WPDS 1979)

l.5.1 Health problems

The most Immediate causes of death are In‘ectlous diseases such as

cholera, diarrheal diseases, tuberculosls, and measies. Chlldren under
flve, estimated to account for 40% of all deaths, are affected particularly
by dlarrheal diseases, diptherla, teatnus, whooping cough, measles,

and other bacter'a! and viral Infections (Loomis 1976:29).

Malnutrition Is rampant (at least 50% of the population Is, by government
estimates, suffering from some degree of protein-calorie malnutrition)

and Is the underlying factor contrlibuting most heavlily to death and sickness
(Loomls 1976:1). Gasteroentirltis compounded by malnutrition Is thought

to be the most common cause of sickness. Because of & lack of stat!istical
Information, a detalled analysls of communicable diseases Is not possible
for Bangladesh (Loomis 1976:31), The prevalence of waterborne and fecal=
related diseas~- underlines the desperate need for Improved water supply

and sanlitation systems.

malnutrition

Affecting more than 50% of the population, malnutrition Is sald to he

the underlying factor contributing to both mortality and dwath In

Bangladesh, and has been called the most Important health problem In

the country (Loomis 1976:29), because |t renders Its victims, particulerly
Infants, more susceptible to the affects of other aliments, Including
dlarrheal diseases, whooping cough, measies, and diphtheria. Types of
malnutrition Include calorle deficlency (especially severs during dry

season and midmonsoon, when cereal Intake Is low) proteln deficlency
(estimated to effect 605 of households In the [960's), vitamin A deficlency
(leading to blindness In boys under the age of 5), riboflavin deficlency
(Intake Is low throughout the year for all groups), snemla (average hemoglobln
levels are about 2/3's those for Europeans), golter, and vitamin C deficlency
(Loomis 1976:37-38),

As population continues to Increase putting more pressure on a |Iimlted
smount of agricultural land, mainutrition can be expected to remain a
problem for Bangladesh.

cholera

Cholers, a major problem throughout Bangladesh, Is endemic In the
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deltaic regions of the country. |+ Is transmitted by the drinking of

water conteminated with fecal matter from a disesse-carrying individual.
The disease appears to strike different parts of tha country In a seasonal
pattern, beginning In September In the northern arsas of the country and
moving southward to reach Dacca In November and Drcember and the most
southern sections In March, April, and May. Although the Cholera Research
Laboratory has develcped an Intravenous treatment that has heiped to reduce
fatalities, the rea! key to keep down the Incidence of the dlsease Is
Improved sanitation (Loomis 1976:31),

tuberculosls

An estimated 100,000 deaths per year are causad by puimonary tuberculoslis.
Over 80% of the adult population have positive tuberculosis skins te3ts,
and there ere about 320,000 active cases per year. The dlsease sppears 1o
be more prevalent In rural than In urban areas (Loomls 1976:31).

malaria

Maleria, the target of an eradication program since the mid-1960's, has
been steadlly decreasing In Incidence, but reslidual pockets are found

In the border reglons. In 1974 It was reported by WHO that of 71 milllon
people at risk to malaria, 30.149 mililon were In the pre-malntenance
phase, 33.0!1 miilion In consolldation, and 7.843 In attack phase areas.
In early 1974 only 0.65% of about 750,000 blcod smears examined turned
out to be malaria positive (Loomis 1976:32).

other diseases

Although exact figures are not avallable, the following diseases eare
known to be prevaient In Bangladesh: diptheria, tetanus, pertussis,
measies, po!lomyletis, typhold, paratyphold, visceral lelshmanlasis,
filariasis, dengue, yaws, venereal disease, ond dlarrheal disaase.
Tetanus and diptheria affect children In particular; tetatnus Is
responsible for an estimated 105 of all Intant deaths. Fllariasls, Ilke
malaria a mosqulto-borne disease, Is endemic to the northern part of the
country; some |4% of people examined In a survey In Dinajpur district were
tound to be Infected. Intestino! parasites such as hookworm, roundworm,
whipworm, and pinworm are reported to be ubliqultous. Leprosy affects

an estimated 100,000 persons (Loomis 1976:3|=32).

19,2 Health care

The health care system consists of: a centrallzed publlic system based on
the concept of Rural Health Centers, with referral up to the urban-~based
hosplital; scettered prlvate services such as community cooperative health
Insurance plans and Individual physiclan care; traditional services

based on folk bellets and heral treatments. By far the greater part

of the population |s served by traditional methods. Government health
services, widely scattered throughout the country with some concentra: ior.
In urban areas, are sald to have had a minimal effect on health patterns.
The most effective cere comes from urban-based prlvate physiclans and
some privete commun|ty health services (Loomls 1976:3).
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. Ot Bangladesh's some 7,000 physizians about 75% are active In urban
‘areas. About 30% are empioyed by the government, althcugh all have
private practices. The country's seven medical schools graduate about
-500 doctors per year, a number which was expected to Increase to 1,000
by 1978. Most medical training has been hospital-oriented, with 1ittle
emphesis on public health. Many graduate doctors leave the country
to practice In other parts of the world.

There Is a critical shortage of nursing personnel; there were only
700 in the country as of 1973, anly one for every ten doctors.

Paramedical personne!, Including midwives, sanitary Inspectors, and
smal lpox and malaria workers, are more evenly distributed throughout
the country than are doctors and nurses. The Five Year Plan 1973-78
called for a dramatic Increase In such personnel, who are the chlef
personnei at the Rural Health Centers and subcenters, which are the
only public health facilities In rural areas. The Five Year Plan also
called for an Increase In Rural Health Centers from 160 to 356 and an
Increase In subcenter from none to |,068. ‘

1.5.3 Natlonal Health Policy

Natlonal Health Pollcy was stated in the First Five Year Plan 1973=78.

It called for the establishment of an integrated and comprehensive rural
health care system aimed primarily at infants, children, and mothers—-

8 sharp contrast to the prevalling urban-based curative system. The

Plan stressed the need to make low-cost health care available to the
majority of the rural population, and emphssises the need to attack
communicable diseasss on a broad comprehensive front, rather than through
single unipurpose programs (Loomis 1976:2).

1.5.4 Water supply and sanitation

The Inadequacy of both water supply and sewerage systems In Bangla=
desh have been identifled as perhaps the chlef facic In preventing
the Improvement of the overall health status of the population of
Bangladesh (Loomis 1976:64).

water supply

Although water is plentiful In Bangladesh, the means of providing a clean
and sanitary supply Is not, and therefore a good potable water supply Is
avallable to only a small fraction of the population. Even Dacca, the
capltal, does not have a good supply of potable water (Loomis 1976:63).
Unhealthful water Is the source of much of the disease In the country.
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WATER SUPPLY (Worid Health Statistics Report, vol, 29, no. 10, 1976).

S 1570 ' 57
Urban Population
By house connection 6% o8
By pudblic standpost 7% 16%
Total urban pop. o T
" served: 3% 'igf
Rural population
Population with reason~ o
able access 47% 6l1%
Total population 45% | 568

served

A study of the health situation In Bangladesh (Loomis 1976) presents a much
gloomler plcture of the water supply s!tuation than that Indicated by these
World Health Organlization figures above. According to the government Planning
Commission there were In 1973 only 185,000 government tubewellis In the
rursl areas and only thirty of the seventy-six urban centers had piped
water. Furthemore, It was estimated that about 30% of al! rural tubewells
were inoperative, elther because of sliting or poor maintenance and that
many of the urban systems were sble to supply running water only for four
or five hours a doy. Takling these factors Into conslderation, Loomlis
estimates that less than 10f of the total population had access to potable
water (less than 108 of the rural population and less than 25% of the

urban population) (Loomis 1976:x,59).

The Five Year Plan called for Improvement In +he rural water supply sltu=-
atlon by Increasing the number of drinking-water tubewells to a total of
285,000 shallow and 1,200 deep tubewelis; financial ald was to be supplled
by UNICEF. The target was one handpump tubewel!l for every 150 persons In
rural areas supplled by shallow wells and one wel! for every 200 persons

In deep wel! areas (Loomls 1976:59). It has been poinred cut, however, that
an educstional program must accompany tubewel! constructlion, since the -
people seem to prefer getting thelr water from traditional sources--mainly
rivers and streams. The problem of malntaining tubews!| equlpment Is also

a difficult one (Loomls 1976:59).

As for the urban areas, the Plan called for axtension of water supp |y
systems to 38 urban centers, including all district and subdivisional
headquarters, and the improvement of water supply capacity In seven
other Important towns (Loomis 1976:63),
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sewage dispcsal

In rural areas of Bangladesh make-sh!ft |atrines have been used for

human excreta disposal, and rivers and streams have served as waste

removal systems. In the urban areas, household systems such as plt privies
and buckets are the predominant excreta disposal systems. According to
World Health Organization figures, only 5% of the urban population was
connectad to a sewerage system as of 1975, less than the total urban
populat.un served In 1970. Dacea Is the only urban center with a

sewerage system. The other urban areas are wlthout modern systems, and

as of {976 there were no plans for providing them with such systems

(Loomis 1976:63).

SEWAGE DISPOSAL (Worid Health Statistics Report, vol. 29, no. 10, 1976)

1970 1975
Urban population : -
“PublTc sewerage 12% 5%
Household systems wean
Pit privy,septic tank 47% " 228+
Bucket 28% o138
Total urban population 87¢% 40%
served ' KR
Rural population :
With adequate disposal } }3
TOTAL POPULATION SERVED 6% L}

solid waste

Solld waste, llke night soll, Is deposited on the outskirts of citles
(Loomis 1976:63).

1.53.5 Population control

The need to control fertlilty has been Ident!fied as the most critical
problem for Bangladesh, which Is confronted by a situation in which
population Is growing due to a high birth rate and an ever decreasing
death rate. The most densely populated sizeable country In the world,
Bangladesh, already hard put to supply even the minimal food needs of
Its population and with Il+tle land left for agricultual expansion,

Is confronted by a constantly decreasing ratio between population and
Its ability to produce food. As economic growth has fallen behind
population growth, the average level of calorle and proteln Intake
per head has also dropped, standing In the 1970's at 1600 kcal and

40 grams of proteln (Increasingly of vegetable origin) per day
(UNESCO/UNEP/FAO 1978:542).

Population control programs In Bangladesh date back to 1953, at which
time the Family Planning Assoclatlion began It+s actlivities. A IImited
program of family planning through voluntary efforts was funded under
the First Five~Year Plan of the perlod during which Bang!adesh was
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still a part of Pakistan., Later (1960) a nationwide government program

was launched under the Ministry of Health (Loomis 1976:54~55). Populaticn
planning activities were Interrupted by the war for !ndependence in the
eorly 1970's, but the first Flve Year Plan 1973=78 of Eangladesh seemed to
recognize the urgency of the population problem, warning that continued
population growth could threaten the "sheer ecologlcal viability of the
nation." (Loomis 1976:56). For a time under the new government a uniflied
heaith and population approach was attempted, but in 1975 health and

family planning services were separated, the newly created Population
Control and Family Planning Division of the Minlstry of Health assuming

ull responsibliiities for population, famlly planning and maternal and

chiid health activities. With assistance from the Unlted Nations Fund

for Population Activities and U.S.A.1.D. the government has been re-
crulting 6,000 female health workers to Implement Its programs, including
delivery of contraceptives to women and providing Information on contra=
ceptive use (Loomis 1976:56). Under the present two~year plan, the govern=
ment has set a target of reducing the birth rate from 40 to 37 per thousand
(World Bank 1979:24).

Another step was the creation In 1976 of a National Populationa Council
headed by the vice-president of the country, to develop a coherent popu-
lation control program for the country (Loomis 1976:56).

In 1977, 41% of the women of Bangladesh were In the reproductive age group;
of these an estimated 9% were using contraceptives (Wor!d Bank. WOR 1979:

160).
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2.0 RESOURCES OF BANGLADESH

2.1

TOPOGRAPHY AND GEOGRAPHY

Geographlically Bangladesh can be divided Into 'wo principal areas:

the low=lying rivers and alluvial plain which comprise the bulk of “he
country and the much smaller ares of Chittagong and the Chittagong Hil!
Tracts to the southeast. On the whole, the rivers, to be considered In
more detall below, form the most signiflicant feature of the landscape
of Bangladesh and play a dominant role In both the economic and soclal
I1fe of the country.

The Bangladesh Plain

The Bangladesh Plain, also called the Lower Gangetic Plain, |ies between
the Indlan foothllls of the Himalayas to the north and the Bay of Bengal to
the south. This area, dominated by rivers, Is sometimes considered deltaic
in Its entire extent, although the true delta area is smaller. The
Banglzdash Plain Is characteristically flat; with the exception of some
altitudes of up to 107 meters In Its northern extents and higher elevations
along the eastern border with the Indlan states of Meghalaya and Tripura,
there are few elevations of higher than 9 meters above sea level. The
elevation genera!ly decreases from north to south; south of the line of
confluence of the Padma and Meghna Rivers, in the true delta area, the
plain 1s predominantly at sea level. In Its lower reaches, particularly

In the districts of Khulna and Patuakhall, this area Is comprised of

many Islands formed by the network of rlvers.

The land characteristics of the Bangladesh Plain, moving from north to south,
have been conclisely described as "old mud, new mud, and marsh" (Nyrop
1975:58=-59). The Plain Is also sometimes classified into two areas: old

old alluvium and new alluvium. The new alluvium, which occupies about

three times the area of the old altuvium, Is lower in elevation and, because
I+ recaives deposits of fertile solls carrled by the rivers, |s economically
more productive. The old alluvium, |Imlted almost entirely to two large
areas, the Barind tract of the northwest and the Madhupur Tract jJust

north of Dacca, consists of older alluvial deposits and Is generally

higher In elevation and less fertile than the new alluvium (Ahmad 1976:6-12).
The extreme southern reaches of the plain, extending from the Indlan Border
eastward to the Padma-Meghana estuary conslst of a forested, tidal-washed
salt marsh reglon known as the Sundarbans. Most of the area Is too low

and swampy to be habltable, and the Khulna and Patuakhall Districts,

in which the Sundarbans Ile, are, in fact, the |east densely populated

In the Bangladesh Plaln (Nyrop 1975:6C=61).

The Hills

Constituting about one=-sixth of the country, the districts of Chittagong,
Ramgarh, Rangamata, and Bandarban In the southeast contain the onily

significant hill system in Bangladesh.

The Chittagong Hills are a series of.narrow, roughly parallel, forested
hill chalns, which rise steeply to narrow ridge Ilnes, generally no wider
than 37 meters and ranging in height from 600 to 900 meters above sea
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level. The highest point in the chaln Is Keokradong (1,229.6 meters)

near the Burmese border In the southeast extremity of the area.

West of the Chittagong Hill Tracts lies a broad plain cut by rivers

draining to the Bay of Bengai. This plain rises to a chain of low coastel

hills, most of which are lower than 210 meters.

These coastal hills are

fronted by a narrow wet coastal plain except in the area tco the south
of Cox's Bazaar, where they rise directly from the sea in precipltous

clitfs.
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2.2 CLIMATE AMD RAINFALL
2.2.1 Climatic conditions

The climate of Bangladesh, usually described as troplcal monsoon,

I8 characterized by high temperatures for about elght months of the year,
by high humidity and heavy summer ralnfalls; and by small temperature
ranges. Three seasons are usually recognized: a hot humid summer season
running from March through June; an equally humid but somewhat cooler
monsoon season running from Juna through September or early October;

and a winter season running from October through March (Nyrop 1975:65).

Maximum temperatures In the summer months are between 32.7 and 35.5 degrees
centigrade, with temperatures occasionally exceeding 37.7 degree durling
April and May, the hottest months; temperatures during the summer are seldom
lower than 21.1 degrees centigrade anywhere In the plains area, and the
dally temperature range Is almost nowhere more than |2 degreees centligrade.

The winter months are characterized by minimum temperatures seldom fallling
below |0 degrees centigrade and then only In certain areas such as the
Chittagong Hill Tracts, south Sylhet, and north Bengal. Even In these
areas, however, maximum temperatures generally exceed 23.9 degrees centl=
grade. The dally temperature range In winter Is usually no more than

18 degrees centigrada.

‘Kumidlty is high throughout the country for most of the year. Even during
thg cooler winter months the humidity range Is from 75% to 80%. The most
humid regions are the lower delta In Khulna and the Chittagong Coast.

Temperature at setected locations In Bangladesh (Nyrop 1975:67)

Dacca=-
Narayangan ] Chittagong Jessors Mymensingh Dinajpur

Elevation

(meters above 6.1=7.9 26.5 7.9 18.9 39.9

sea level)

Hottest month Aprll May Aprl| Aprt | Aprill
Minimum 23.3 24.1 23.1 21 .7 21 .1
Maxlmum 3305 3'-6 3,08 32-8 3406

Coolest month

(January) B

Minimum 13,1 13.3 9.6 12,0 9.9

Max|mum 25.% 23.8 1 25.8 24.5 24,
Annual mean

MinImum 21.4 20.7 5
MaxImum 3003 o ) 2905 } 30.9 29-6 30.1
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climatic (!glons

Bangaldesh has sometimes been classified Into three climatic regions:
the tropicai wet reglon'of the southern and southeastern parts, where
humidlty Is high, si"mers and long and hot, and winters are dry and
mild; the sub-tropi.al wet region of the northern and north-eastern
parts, characterlzed by hTgh gumlalfy and heavy to very heavy ralnfall,
but generally hotter summers and cooler winters than the troplical wet
reglon; and the sub-trupical moderately wet reglon of the central and
western parts of ths country, featur ng high humidity and moderately
heavy rainfall, but hotter winters and coolers summers than In the other
two reglons (Ahmad 1972:43-44). -

rainfall (see map: page |5)

Ralnfall throughout Bangladesh Is generally heavy but varies from about
50 Inches (1,270 mm) In the wast to over (00 Inches (2,540 mm) In the
southeastern and northern parts. The heavliest rainfall Is In the Sylhet
district of northeastern Bangladesh (200 to 250 Inches~=5,080 to 6,350
mm), where the monsoon winds strike the Assam hills; Lalakhal In this
district with 255.76 Inches (6,496.3 mm) of raln per year records the
highest rainfall levels. The lowest rainfall |s at Laipur In Rajshahl
District to the west--47.9 Inches (1,216.7 mm) (Ahmad 1972:40).

About two-third of the ralnfall recelved In Bangladesh comes during the
period of the southwest monsoon. The winds that bring these ralns
travel up the Bay of Bangal, striking most of Bangladesh--wlth the ex~
ception of the Chittagong coast--from the south and then swing northwest
8s they penetrate further Into the country.

The two months Immedlately preceding the monsoon season are characterized
by thunderstorms (called nor'-westers/kal-balsakhl In Bengall); because
these storms bring an appreciable amount of rain during what Is otherwlse
8 dry perlod, the months of Aprll and May are sometime known as the minor
ralny season (Ahmad 1972:41). These storms, frequently accompanied by
violent winds that damage both property and crops, occur malinly In the
central, western, and northeastern reglons of the country and leave the
northwest and far southeast virtually untouched.

ralns and crops

The major crops of Bangladesh are grown durling the monsoon season and
depend on rainfall. Perennlal Irrigation to enable crop planting during
the rest of the year Is only of recent origln, '

Verlations in mean annual ralnfall from year to year are only moderate,
80 that there Is a high degree of reilabllity In mean annual amount.
Important factors In causing variations In amounts of rainfall recelved
are the nor'westers and the cyclones, which wiil hit different areas
from year to year. Fallure of the monsoon may also occur, as In 1972
(Nyrop 1975:66).

For crop production the time of rainfall is of paramount Importance,
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Distribution of rainfall In Bangladesh [in Inches]
| rom Nyrop ] . : '
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since late arrival of the monsoon or of the storms of the nor'wasters
will aftfect crop germination, ‘and an early cessation of the monsoon

can affect the size of the harvest. In low=1yIng Bangladesh too much
rainfall is more often a problem than too |ittle, since excessive rains
bring flooding that can badly damage or destroy crops. The heavy ralns
brought by the nor'westers frequently result In damage to rice paddies
sown with tha early rains In April and Msy and to Jute fields as weli
(Ahmad 1976:21).

winds and cyclones

Winds exercise an Important Influence on the weather of Bargladesh.
The raln-bearing mcnsoon winds have already been cons!dered above,

as have the violent thunderstorms or nor-westers. The central f|atter
areas of the country are also sometimes struck by tornados; although
of less frequent occurrence than the nor'westers, the tornados are

tar more destructive. '

The most widely destructive of the storm systems In Bangiadesh are the
cyclones, which are most often assoclated with the retreating monsoon
winds In September and October, although they may also occur Into November
and December or in the pre-monsoon season In April or May. Striking from
the Bay of Bengal, they are most destructive In the south of the country,
Cyclones bring not only winds of over 160 kilometers per hour but also
torrentlal ralns, and they are frequently followed by tidal waves which
may be as destructive as the cyclones themselves. :

Cyclones of extreme destructiveness are wlde-scale disasters affecting
the whole country. The worst cyclone of modern times occurred on November
12, 1970 and was followed by a high tidal flood the next day. Bringing
winds of up to 240 kilometers per hour, the cyclone caused the greatest
damage In the coastal reglion, but Its effects extended to the whole country;
although the official death toll for the cyclone was placed at 199,090
the acutal number of Ilves lost may have been as high as 595,000. Eight
other severe cyclones occurred during the period 1960 to 1970. On

October 10, 1960, a heavy cycione struck the coastal areas of Barlsal,
Noakhalt, and Chittagong, only to be followed three weeks later by a
second disastrous cycione which hit Chittagong and the Noakhal i Islands,
virtually destroying the port town of Chittagong. A cyclone In May 1965
brought heavy damage to the capital clty of Dacca and resuited in the

loss of about 20,000 !lves. Several severe cyclones have occurred since
(Nyrop 1975:66; Ahmad 1976:19; Drews 1972a).



17/

2,3 WATER RESOURCES

Water resources and thelr development constitute a major problem In
Bangladesh. Bangladesh suffers generally from a problem of toco much
water during certain seasons af the year and too |Ittle during other
perlods. Durlng the ralny monsoon season, the rivers of Bang|adesh
rise to flood the land, whille during the drier seasons river flows are
drastically reduced. Water shortages during the dry season are felt

. most severely In the northeastern portion of the country and in the
lower delta areas. Furthermore, the coastal reglons of the country,
particularly the Sunderbans, are regularly Inundated by the sea; these areas
consequently have groundwater with salinlty levels of 1200 parts per million
In dry season (Drews 1972a).

An assessment of the water situation In Bangladesh in the early 1970's
concluded that water resourcas were sufficlent to meet the country's

neasds but that the supply would soon become Inadequate because of

planned river diversions and Increased use of water both for Irrigation

and industrial purposes. The assessmert foresaw water quality problems arising
trom higher bacterial counts and Increased alkallnity Intrusion In the

lower delta, as well as from Increasing use of pesticldes and fert!!izers
(Hussain and Arbuthnct 1973:87).

2.3.1 Surface waters

2.3.1.1 Rivers of Bangladesh (see map, page 12)

Rivers, as mentioned above, are a dominant feature of the landscape of
Bangladesh, the greater part of the country belng the delta of three
large rivers: the Padma, the Jamuna, and the Meghna, all of which
discherge Into the Bay of Bengal.

All of the major rivers of Bangladesh have thelr origin outside of the
country Itself. The dralnage area of the three major rivers Is some
600,000 square miles, but only 7.5% of this area lies within Bangladesh,
(Abbas 1973:64)

The Ganges and the Brahmaputra each has an annual peak dlscharge of

fron two to three milllon cusecs. The Meghne discharges may be as high

as half a milllon cusecs. In contrast to these flood flows, dry seasons
discharges are quite low; the Ganges during the dry season carrles between
30,000 to 70,000 cusecs* near the Indla~-Bangladesh border, while the
discharge In the Meghna may drop as low as 3,000 cusecs. Dry season flow
of the Brahmaputra Is considerably higher, however: 125,000 to 200,000
Cusecs at the Indlia-Bangladesh border. The rivers reach their peak flow
usually In August and then begin to dec!ine, water |evel falllng radldly
by the end of the monsoon season In October (Husain and Arbuthnot 1973:88).

%cusecscubic foot per second; | cusec=0.28 cublc meters
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The_Ganges-adma

The Ganges enters Bangladesh from India In the northwest of the country,
after which point is Is known as the Padma. Flowing southward from

the main flow of this river sre hundreds of rivers and streams; chlef

among these distributaries of the Padma are the Madhumati River and

the Arlal Khan, The network formed by thdse rivers creates a delta
composed of many dlfferent channels, sometimes called the "many mouths

of the Ganges." The Bhaghirathl-Hoogly Rlver, which turns south just

before the Ganges reaches the Bangl!adesh border was once the main channel

of the Ganges-Padma, but since the late 18th century the channel has shifted
eastward, so that the present major outflow |s east of the Madhumati

Rliver In Bangladesh. In Its eastward move the river has left an area

of dead or dyine rivers running from the Indlan border to the Madhumatl| River,

The Brahmaputra-Jamuna

The Brahmaputra originates In southern Tibet, flows across Indla and
onters Bangladesh In northern Bangladesh, where, after being jolned

by the waters of the Dharla and Tista Rivers, [t becomes known as the
Jamuna. A wide river, flowing southward In often-shifting channels,
the Jamuna jolns the Padma about 72 kilometers east of Dacca. Llike the
Padma, the channel of the Brahmaputra-Jamuna has also shifted since the
18th century; the [0ld] Brahmaputra, which once carried the main flow,
is now a distributary of the Jamuna flowing southeastward to join the
Meghna River system.

The Meghna

The Meghna, formed by Juncture of the Kalnl River and some small tributarles
to the northeast of Kallpur, Is the mujor river system In the northeast of
the country. As Is clear from the map on page (2, there are Inter-
connectlons between the Meghna and the Jamuna River systems by way of

the [0ld] Brahmaputpa River and the Dhaleswar River. The Meghna experiences
tidal currents which may be felt as far up the river as Kallpur and are
noticeable for as much as thirty to forty miles further upriver.

The Megnha-Padma Estuary

All of the major rlver systems meet south of Dacca and spread out

Into the Bay of Bengal through a large trlangular estuary, which
Includes many permanent [slands and many temporary Islands, some

of which, known as chars, are formed by slit and may elther rem&in

or erode. The rlvers of Bangladesh carry huge loads of sliit which ere
deposited to form sandy flat Islands known as chars, some of which may
become permanent (Ahmad 1976:11).

Rivers of the southeast

The major river In the Chittagong HII1 Tracts s the Karnafull, with a
drainage ares of sbout 20,000 square kilometers). The minimum discharge
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of this river Is 6,000 cusecs. The Karnafull has been dammed to torm

the only major reservolr In Bangladesh (the Kaptal Reservoir), which

which serves as the basis for the only major hydrolectric power production
In the country (Hussaln and Arbuthnot 1973:88-89).

2.5.2 Groundwater (see map, page 20)

The groundwater table over most of the country Is within about 30 feet
below the ground, depending on the locatlion and the time of the year.
Better aquifers are found at about 300 feet In depth (Abbas 1973:64-63).
The maximum water table depth In the delta area usually occurs In May,
while the highest levels are found at the end of the monsoon season In
September or October.

2.3.3 Utilization of water

lrrlgafloh

Irrigation is one of the major water uses In Bangladesh. It s generally
agreed that because most of the potential agricultural land In Bangladesh

is already under cultlivation Irrigation offers the chief possibllity

tor agricultural growth and the attainment of the goal of foodgrain self-sut-
ticlency by allowing increased cropping Intensity and ensuring higher

ylelds.

Growth in Irrigated agriculture has, however, been slow. According to
Bangladesh government statistics, only 9.8% of the total cropped area

was Irrigated as of 1976=77 (MSBOB:March 1978:33). About 7% of this area
was Irrigated by groundwater, the remainder by surface water. The Ministry
of Agriculture estimates that by 1986 groundwater wlll account for as

much as 37% of total Irrigated area (World Bank 1979:30).

As of 1976=77 the breakdown for Irrligation systems by percentage of

total Irrigated area was: gravlty schemes (4.0%); low=11f+ pumps tapping
the water of rlvers and ponds (52.6%) deep tubewel!s (5.6%), shallow
tubewel Is (0.3%); handpumps (0.7%); and traditional methods such as

doons (conlca! bucke*s used to |lfe water from ponds, etc.), swing
baskets (36.8%) (Wor!d Bank 1979:30-31). It has been Judged that future
Irrigation strategies will have to lay Increased emphasis on groundwater.
Shallow tubewe!ls appear to be the most cost efflcient method of using
groundwatar, and several asssessments of the situation have urged thelr
Incraased uso (World Sank 1979:32).

domastlic water

Domestic water suppiles in the some 30 cities which have plped water
systems Is derivod mostly from wells. The two largest municipal systems
together used an estimated 60 million Imperia! gallons (275,000 m3/s)

in 1973, more than all other systems combined. Most of the population
obtains Its domestic water from hand-pumped tubewells or from surface
ponds or tanks or from rivers, Per capita use por day |s estimated

at only a few galions (Husaln and Arbuthnot 1973:90) (zee |.5.4. for
more detall on domestic water uss).
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MAXI|MUM GROUNDWATER DEPTH FROM GROUND SURFACE (1966)
(Source: Drews 1972)

MAXIMUM DEPTH TO GROUND WATER
AS MEASURED FROM GROUND SURFACE
DURING CALENDAR YEAR 1966

NOTE: Contour interval 4 fest

Source: P
110, Camp, Dretter o8,
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Industrial water

Industrial water use Is concentrated in seven sreas In Bangladesh.

As of 1973 It was estimated that none of these areas needed more than
about 200 gpm (12.6 |/s) for Industrial purposes (Husain and Arbuthnot
1973:9).

hydroelectric power

Because of Its gensrally flat terrain, Bangladesh offers few possibilities
for' hydroelectric development. The only hydropower station in the country
- Is on the Karnaphull River In the Chittagong HiI1 Tracts,. sbout thirty
miles Inland from Chlttagong In the southeastern section of the country.
This hydroelectric instaliation has a capacity of 80,000 kllowatts in

two units with provision for another unlit of 50,000 k!lowatts. |In

recent years |t has accounted from anywhere from 22 to 27 percent of
electricity produced by elect .c utllity companies (Abbas 1973:70;

German Statistical Offlce 1977:19).

navlgaflon

The rivers and other waterways of Bangladesh are transport routes equal

In Importance to rallways and highways. The major rivers serve as the

chlef arterles of communication, and the rivers and smaller channels form
the connecting routes between cltles and vi!lages. Navigation possibilities
are also being Incorporated Into multipurpose projects of the.Water Develop~-
ment Board. Vessels Include steamers for and barges for frelght and
passengers, and Innumerable sall and handpowerered craft serving villages.
(Abbas 1973:69-70).

2.3.4 Major water problems

flood and flood control (zee map page 22)

Flooding regularly affects some 15 milllon acres In Bangladesh yearly,
causing damages to crops and property estimated at Taka 650 mii|ion per
year*. About 14 million of the 15 ml|lion acres flooded are under cultie-
vation. Flood protection In these areas Is necessary If agricultural
productlion Is to Increase (World Bank 1979:29).

Because of the danger of floods, government programs dealing with water
In Bangladesh have traditionally concentrated on confronting the flood
problem which faces so wmuch of the country. Most of the efforts of the
Bangladesh Water Developmant Board have been dlirected at flood control,
other concerns such as Irrigation being Introduced only at a lzter stage
(World Bank 1979:30).

Flood control possibilities are many but some options such as storage
and diverslon of water are difficult In Bangladesh because of the
desrth of significant storage sites. A dam has besn constructed on
the Tista River In Rangpur in the north, however, and there have been
studies directed at diverting the water from the Jamuna Into the Qld
Brahmaputra for flood control, irrigation, and power producticn

15.52 Take=USST (February 1979)
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(Nyrop 1975:77). Catchment conservancy to reduce runoff through
attorestation and soll conservation cannot be undertaken on a large

scale in Bangladesh because most probiem areas do not ile within It+s
borders but rather In the Himalayan regions of other countries. Dredging
Is nearly Impossibie In Bangaidesh because such operations would be Quickly
thwarted by the heavy siit loads cerried by the rivers: up to 800 mliilon
tons annually In the Ganges and up to 1.6 blillon tons annually In the
Brahmaputra,

The construction of embankments has, therefore. been taken to be the

most practical method of fiood protection for the country, since a

wel |-managed system of embankments, functioning with slulces and reguliators,
Iinterior dralnage channels and major pumpling plants, can exclude exterlor
fiood waters. Such a system of embankments has been constructed for

8 133-mlie stretch along the western bank of the Jamuna River to provide
protection for and area of 579,000 acres in the Rangpur, Bogra, and

Pebna districts. One resuit has been higher rice ylelds (Abbas 1973
66-67).

water salinity

surface water

Salininty of both surface and groundweter Is a probliem In Bangladesh,

In the dry season, ocean salinlty Is carrlied up the river channels by

the tides. Salinity penetrates much further Inland In the western than In
the central or eastern sections of the deita, where dry season rlver

flows are greater. At Mongla, 80 kllometers Inland, the chloride con-
tent has been found to be as high as 6,000 mg/I a month befors the

coming of the monsoon ralns, while In the central and eastern sectors,
chloride content Is only 32 kilometers Inland Is lower, even in the

dry season (Hussain and Arbuthnot 1975:90).

Control projects have been designed to prevent the Intruslon of saline
waters Into portions of the coastal saline lands occupylng some 6,000
square miles (16,540 square kllometers) along the Bay of Bengal. Here
land has been reclaimed for rice cultivation by the construction of
embankments which protect lands from flooding by saline tidal waters,

The Coastal Embankment Project calls for about 2,500 miles of earthen
embankments with automatic flap gates for dralning out accunulated
relnwater from the reclalmed area during perlods of ebb tide. As of 1973,
about 2,000 miles of embankments had been constructed and about 1.6
milllon acres of agricultural land had been reclaimed. The line of these
embankments (see map on page 22) runs behind the area of the Sundarbans
In Khulna District,but In Patuakhal| District embankments are actually
bullt up to the edges of the sea around Islands such as Bchla Island

In Patuakhall DIstrict. Embankments have been bullt at a standard helght
from 12 to 14 feet In all areas; however, there are strong Indications
that greater heights are needed on the eastern-facing embankmenis,

which must withstand higher water during cyclones than western-facling
embankments. During the severe cylcore of November 1970, for example,
breaches occurred In the embankments on the eastern slde of Bohla Island,
while the embankments on the western side remalned Intact (Abbas 1973:
69; Orews 1972a:69).
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groundwater sallnity

In the lower delta srea, particularly In the southwest, salt water

Intrusion prevents the use of groundwater for both domestic and agricultural
use. The Iimit of salinity Incursion iInto groundwater Is Indlcated

on the map on page 25. However, It Is reported that non-saline groundwater
sufficient to supply numerous wells has been found at depths of from

240 to 3400 meters under small low Islands cff the southeast coast

(Husaln and Arbuthnot 1973:90).

hardness of groundwater

Groundwater hardness has been found to be greater near the Ganges and

Its tributaries than In the rest of the delta area. Iron content Is often
quite high, sometimes running about 50 mg/| (Husalin and Arbuthnot 1973:
90).

sediment l|oads

Because of low=1ying typography Bangladesh has no storage sites which
could assist In flood or low=flow reguiation of It+s major rivers.

The great sediment load of the combined rlivers of Bangladesh Is

about 2.4 billlon tons annually--greater than any other river system
In the wor!d (Abbas 1973:64).

degradation of water resources: water pollution

The major water quality problem at present Is the qua!lity of the drinking
water, which [s generally high in bacteriological content because of con=-
tamination by human wastes (see |.5.4).

Water quallty problems are also created because of the use of fertlllzers
and perticldes In agriculture. The Flsherles Directorate has reported, for
exampia, that Increasing appllications of .fertlllzers are affecting fish
spawning In rice flelds and that pesticides are kliling the plankton on
which freshwater flsh feed (WER June 18, 1979:10).

The still small Industrial sector of the Bangladesh economy creates water
quality problems by the practice of dumping toxlc wastes into rivers or
burying them In the ground (WER, June 18, 1979:10). Water quallty problems
from Industrial wastes have affected most serlously the Karuafull Rlver
In Chittageng, which cannot Le used as a source of water for the clty

of Chittagong because of effluents from Industrlal operatlions such

as a petroleum reflnery. Textlles and chemical plants In the area of
Dacca have affected the quallty of surface waters particularly when
wastes are discharged Into streams with low flows during the dry season.
Tests for blochemical oxygen demand (BOD5) run on samples col lected

from most of the iargest rlvers found the highest BOD value (6.1 mg/1)

In the Sitalakhya River In the clty of Narayangan] (neer Dacca) In
December, the low flow perlod for that river (Husain and Arbuthnot
1973:90).
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TIDAL WATER LIMITS AND GROUNDWATER SAL ININTY LIMIT
(Source: Hussain and Arbuthnot 1973:98)
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2.3.3 Govirnment policy and water projects

The chlet goals of Bangladesh government pollcy es regards water control
Is to Increase crop production through flood protection, irrigation, and
drainage, although other related objectives have Included navigation,
conservetion and Improvement of flsherles, hydroeluctric power prcduction
4nd reclamation of land In the coastal regions.

The Bangladesh government has prepared a master pian for water development.
This plan, which covers roughly a iwenty-five year perliod, designates in=

" dlvidual projects, suitable for dovelopment In stages, that are almed at
providing multipurpose development through the the construction of embank-
ments in sultable areas (Abbas 1973:7).

As mentioned above, ma jor water-related projects have Involved, above all,
protection of agricultural lands through flood control Instal lations, with
irrigation as a secondary beneflt; the construction of embankments has
recelved paticular emphasls (see 2.3.4). Because water supplles are

low during dry season shallow ponds or "tanks" have been created to store
water to be used for domestic water. Moreover, there are throughout

the country clusters of tube wells and thousands of low=|1f+ pumps used
for local Irrigation (see 2.3.3 above). In the southeastern portion of

the country the hiily ter~ain provide more opportunities for the storage
of stream discharge for use during the dry season; the damming of the
Karnaphull Rlver about twenty-five mlles from Chittagong In southeastern
Bangladesh has created an enormous reservoir princlipally for the generation
of hydroelectric power.

Other Important water projects have been:

I )Ganges~Kobadak Pro ject
The first major water project, thls project consists of a gravity
canal and flood control Irrigation system to cover 2.6 mi!llon acres
In Kushtla, Khulna, and Jessore districts.

2)The Dacca-Demra-Pro ject
Completed In 1968, thls project Is an Irrlgation and fiood control
system which uses pumps to evacuate or furnish water as needed.

3)The Tlsta Barrage
Completed In 1968, this dam In northern Rangpur, serves 1.9 mliilon
acres with both Irrigation and flood control.

Government water projects suffered a ssrious setback because of the
disastrous cyclone of November 1970 and the war of Independence In late
1971 (Nyrop 1975:76=-77). These projects have relled heavily on outside
essistance. Recent plans calllng for the investment of $28 milllon for
8 dralnage and flood control project to Improve some 278,000 acres and
benefit some 865,000 rural people, for example, reiy on a credit of $19
milllon from the International Development Assoclation, & World Bank
effillate (WER January 15, 1980:4).
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2.3.6 International aspects of water resources management

Nearly all of the rivers of Bangladesh originate from without +he
country. In fact, with the exception of the Meghana, all major rivers
derive only a small portion of thelr flow from run-off within Bangladesh
Itself. Therefore, questions of water control for Bangladesh are often
International in dimension. Upstream water development In Indla,

for example, may have serlious consequences for Bangladesh. Upstream storage
of water In rainy season can decrease downstream f|ood peaks whlle up=
stream Irrigation withdrawals In dry seasons make downstream low flows
even lower. The water development plans of Bangladesh are, therefore,

contingent on India's use of Important rivers such as the Ganges. Furthermore,

Bangaidesh Is also concerned about the level of polliution In the rivers
entering its territory from Indla (Abbas 1977:72; WER October 24, 1977:4).

The major dispute between Indian and Bangaldesh regarding the use of

the waters of the Ganges arose wlth regard to the Farakka Barrage, a dam
constructed by Indla on the Ganges Just short of the Bangladesh border.
Desligned primarily to divert water into the dylng Hooghly River system,
80 as fo provide water to flush the port of Calcutta, the Farakka Barrage,
commissioned In 1974, had adverse effects on agriculture, Irrigation,
fisheries, forest, navigation, and Industry In Bangladesh, as well as on
health and the ecology of the country. More speclfically, withdrawals
were so great that roughly 8,420 square miles of land were affected by
salinlty at 500 micromhos, 5,760 at, 2,000 micromhos, and 4,850 at 5,000
mlcromhos; the Index of salininty lh the Bhalrab River, for examnple,
went up to 13,600 micromhos per centimeter In April 1976, compared to

the previous average of 500. After strong protest by Bangladesh, en
agreement between the two countries was reached In late 1977. The
agreement provides that water Is to be shared If flows should fall be-
low an agreed level during dry perlods of the year and further stipuiates
that Indla Is not to withdraw more than 200 cusecs of water between the
dem and the point where both banks of the river converge in Bangladesh,
(WER December 5, 1977:5). '

The chlef body for cooperation between Bangaldesh and Indla in

matters regarding use of thelr Joint rivers has been the Indo-Bang!adesh
Joint Rivers Commission. Set up In the early 1970's, the Commission, undar
the 1977 agreement regarding tha Farakka Barrage, was authorized to conduct
studles relating to the augmentation of the dry season flow of the Ganges.
Other cooperative efforts undertaken by the commission have Included:

an Integrated flood forecasting and flood and cyclone warning system

and the Investigation of medium and small projects which couid render
benefits to large numbers of people In both countrles (Abbas 1973:73).
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2,3.7 MNater monltoring

By one recent account there are some 10 Inland freshwater pollution
monltoring centers, and some 20 sampling centers In the country. It

has been proposad that three centers for marine pollution control also

be estebiished (Dutch Bilateral...1980:4). Regular monitoring stations
locations include those at the Karnaphull Paper Mills complex In Chittagong,
on the Halda River neer the Chittagong Water and Sewerage Authority intake,
on the Buriganga River near the Chandighat waterworks Intake (in Dacca)

(WER October 24, 1977:4).

IT was reported In 1977 that the government of Bangladesh was conducting
a survey of the types and numbers of Industries and sewage treatment
plants discharging waste Into rivers as well as chemical anziysls of

the concentration and types of herblicldes and Insecticlides carrled by
aach river (WER October 24, 1977:4).

Also In this connection, the Water Pollutlon Control Board has reportedly
tixed water quallity standards for drinking, aquatic, and recreation waters
In Bangladash (WER October 24, 1977:4).
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A s0l| map was compiied in 1970 on the bas!s of the findings of 1
Soll Survey Project, Pakistan, which started In 1961 with the chi
providing a semi-detalied sol! survey of the agricultural areas c
and West Pakistan. Because a major part of the area of the count
etically surveyad during the project, ‘the map Is judged to have h
rellablilty (FAO-UNESCO 1977:9). It Is the basis of the Banglade
of the FAO-UNESCO Soll Map of the Worid. General reference |Is to:
1971. Soll resources of Bangladesh. Rome. Techn!cal Report No. 3,

—

Soll Survey Project, Pakistan.

2.4.1 _Soll types

The soll Information presented below Is derived from the FAQ/UNES
Map of the Worid, volume VII. The Information Is also presented
map on the next page. SIx dominant soll types are seen to occur
ladesh: Gleysols, Cambisols, Fluvisols, Nitosols, Histosols, anc
These are presanted below In +he order of thelr extent of occurre
Bangladesh, the most prevalent group, Gleysols, coming first, Su
of these classes such as, for example, Eutric gleysols (Ge), usua
occur in association with other soll types. The number Immediate
the letter designation (e.g. Gel2-1/2a) summarizes these assocatl
allows them to be more precisely shown on the map. In the Iistin
low these groupings are aiso shown under ass and [nc: those solls
8s assoclates (ass.), are those which share more Than 20% of the
the dominant group; those !lsted as Included (Inc.) occupy less t
20%. Symbols for texture (1,2,3), which Immediately follow the ¢
are explained In the key to the map, as are symbols for slope (a,
which follow the texture number.

2.4.1.1 GLEYSOLS [6): 7,492,000 hectares: 67.47% of total territory

All of the groups of the gleysois share the problem of poor draln
restricts land use and potential.,

Eutric Gleysols: 7,492,000 hectares: 52.5% of total terr!tory
Map symbol: Ge

Also designated as: Typlc hap laquept

These solis are widely developed on pledmont and low terrace sli
Bangladesh, where they are used for cultivation of rlce and som
or mesta (kenaf). Trees are rare, except around Ilving areas,
crops are rarely grown. In the more humld eastern and central
of Banglandesh, the solls are double-cropped; an early broadcas
(aus) Is followed by a late trensplanted rice crop (aman). In t
drier Barind tract, the extent of the broadcast crop Is smaller
on the quantity of pre-monsoon ralnfall.

Problems: drainage problems make dryland agriculture almost Imp
natural fertility Is low; ferti|lzer necessary to sustain
ylelds.


http:Gleyso.Is

Symbols used

SOIL MAP OF BANGLADESH
(from FAQ/UNESCO 1977)

Af
Bd
Be
Bh

Ge
Ge

Je
Je
Jt
Nd

0d

Ferric acrlisols
Dystric cambisols
Eutric cambisols
Humic cambisols

Calcaric gleysols
Eutric gleysols

) ) , }
Calcaric fluvisols Gl Y
Eutric fluvisols A
Thionic fluvisols B \
Dytric nitosols

Dystric hilstosols

Other symbols used: terrain: a level to gently rolling

b rolling to hilly
¢ strongly dissected=-mountalnous

texture: | coarse
2 medium
3 tine

30/
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Sultabllity: with Irrigation, 1wo crops per yeer of rice can be grown.

Groupings as shown on map:

Ge51-2a 5,025,000 ha.; 35.21% of total
InctJe Jc Be Gh(Humic Gleysols) S
climate: cool winter hot tropical; humid semlhot tropical

Ge38-2a 923,000 hectares; 6.47% of total”
Incs Ne Af Je
climate: cool winter hot tropical

Ge52-3a 786,000 ha,; 5.5% of total
Inc:Ge Jec Jt
phase: saline
climate: cool winter hot troplcal; humid semlhot froplcal‘

Gel2-1/2a 467,000 ha.; 3.28% of total terrltory
ass: Be
climate: cool winter hot troplcal

Ge53-3a 287,000 ha.; 2.01% of total
Inc:Gd Od
climate: cool winter hot tropical

Ge30-2/3a 4,000 ha; 0.03% of total

ass: Je

Inc: Jt Oe(Eutrlc Histoso!s),We(Eutric Plansols)
climate: humid semlhot +rop|ca|

Calcaric Gleysols Gc: 2,136,000 hectares; 14.97% of total territory
Map symbol: Ge

Grouplngs as shown on maps

Ge9=3a
ass: Bg
Inc.s Jc Od
climate: cool winter hot troplcal

2.4.1.2, CAMBISOLS [B] 2,218,000 hectares; 15.54% of total territory

These occur predominantly In hilly reglons where vegetation consists of troplcal
evergreen and deciduous forests.

Dystric Cambisols: 1,863 ha.; 13.05% of total territory
Map symbol: Bd
so designated us: Brown HII| Soils

Occur In the high ralnfall areas of Bangladesh. They mostly cover steep
siopes and generally are used for forest or grazing, although some

ereas are terraced to grown Irrigated rice or rainfed malze, wheat,
potatoes, and frults wvuch as applos and pears (general). Some areas

with these solis are used for tea plantations(FAO/UNESCO 1977:38).
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Problems: subject to erosion uniess properly terraced.
poor In plant food, especlially phosphate and bases;
require potassium, nitrogen, |ime and phospate for good ylelds;

Sultebllity: forests and controlled grazings bench terracing with Intensive
conservat on measures; respond well to application of fert!!lzers.

Grouplings as shown on map:

Bd6t-2¢

ass: Ao (Orthic Acrisols)

Inc.: Gd (Dystric Gleysols); ‘| (LI1thosols)
climate: cool winter hot troplcal

Eutrlic Cambisols: 294,000 hectares; 2.06% of total terr!itory
Map Symbol: Be '

Also designated as: Noncalcareous brown floodplaln soll.

In the Brahmaputra flood plain. Found on gently unduiating land, these
solls are moderately well drained. They are used for rice In summer
and other crops In winter.

Groupings as shown on map:

Be8!-2a
ass:Ge
Inc.: Bh
climate: hot semitroplical; cool winter hot tropical

Humic Camblsols: 61,000 hectares; 0.43% of total terrltory
Map symbol: Bh

Also designated as: Black Teral Soll

These solls are found In the Teral plaln at the foot of the Himalayas,
In most areas, they are Iittle used for agriculture and remain under
forest; In northern Bangladesh, where the forest has Leen cleared,
rice is the principal crop.

Prablems: rather sandy; rapld permeabl|ity; requires supplemental Ir=
rigation for rice growing in years of below-average rainfall,

Groupings as Shown on map:

Bh10=2a
clImate: hot semitropical

2.4,1.3 FLUVISOLS [J]: 1,529,000 hectares; 10.78 of total territory
The fertiie fluvisols of the Ganges Delta In Bangladesh, alded by heavy

raintall, flooding, and high temperatures, can produce two to three rice
crops per yeer; this has been a factor In population rising to 300 per
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squere kilometer. On the other hand, severe summer tiooding means that
only rice can be grown. These soils are the most Intensively cultivated

end most highly productive solls of this reglion. Although under traditional
management practices, crop yields are only moderate to low, many of these
solls have maintained continuous crop productive for centurles with low
levels of manuring; under modern agricultural practices, they respond

wel| to fertllizer use and can glve high ylelds of new rice varletles
wherever Irrigation Is practicable In the dry season. Better water control
Is the major Input needed for Increased production, (FAQ-UNESCO 1977:62-63).

Calcaric Fluvisols: 3.1% of total territory
Map symbol: Je

Also designated as: Calcareous alluvium
These occur In the calcareous alluvium of the Ganges river flood plalins,
Groupings as shown on map:

Je50-2a 108,000 hectares; 0.75% of total
ass.: Ge

inc.: Ge

phase: salline

climate: cool winter hot troplcal

Jc52-2a 341,000 hectares
Inc.: Ge
cilimate: cool winter hot troplical

Eutric Fluvlisols:e 542,000 hectares 3.80% of total
Mag symbol: Je

Also deslganted as: Noncalcareous alluvium

These occur In the noncalcareous allyvium deposits of the Brashmaputras River.

Grouplings as shown on map:

Je38-2a
Inc.Ge
climate: cool winter hot tropical

Thionic Fluvisols: 538,000 hectares 3.77% of total
ap symbol: Jt

Occur under mangrove forest or on land clesred ot such forest end are most
extensive In the Sunderbands of the Ganges Delta. Where brought under
cultivation with the ald of protective embankments or dralnage, the solls
are mainly used for one crop of transplanted rice In the monsoon season,
Sultabliiity: best left under torest; thls provides not only timber and
puipwood but also helps to protect Inland areas against the cyclonaes on
the Bay of Bengal. Reclamation for ogriculture Is costly and can not

be Justificelly economically.
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Groupings as shown on map:

Jt10=3a

ass: JcZg (Gleyic Solonchaks)
Ing: 0 (Histosols)

phase: sodic/saline

climate: humid semihot tropical

2.4.1.4 NITOSOLS [N]: 485,000 hectares; 3.40% of total

The Nitosols are used for poor crops of rice and mesta=-a substitute for
Jute (see FAQ-UNESCO)

Dystric Nitosols
Map_symbol: Nd
Also designated as: Deep red-brown terrace solls
The dystric nltosols are covered by Shorea robusta forest In parts of
Bengiadesh, where they are well to moderately well dralned (FAQ UNESCO
1977:94). .

Groupings as shown on map:

Nd46-2ab
ass1Ao
Inc.: Ge Gh
climate: coc! winter hot troplical

2.4.1.5 HISTOLS 355,000 hectares; 2.49% of total

These solls occupy basin sites that are subject to deep seasonal flooding
and remain wet throughout the dry season. They are extensive In the Ganges
Plain but also occur In pockets In other areas, particularly in the Sylhet
basin in the northeast. Most remaln under natural vegetation of tall

reeds and grasses that may be used as materlals for construction or mat
making. Rice cultivation Is possible only were there Is a mineral topsol|
to provide adeqaute bearing capaclty (FAO=UNESCO 1977:65). They have

a8 low development potential,

Dystric Histosols
Map symbol: Od

Also designated as: Peat

Groupinns as shown on mepi

0d25-a
Inc: Ge J¢t
climates cool winter hot troplcal
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2.4,1.6. ACRISOLS [A]: 57,000 ha. .0.40% of total territory

Occur near the border with the Indian state of Tripura In the east of Bangla-
desh. Most of these solls are under forest (FAO/UNESCY) 1977:57).

Ferric Acrisols
Map symbol: Af

Grouplings as shown on map:

Atd6-1/28

ass: Ap (Plinthlc ecrisols) G
Inc.: Jd

climate: cool winter hot troplcal

2.4.2 Other solls classifications

Ahmad (1976) breaks the solls of Bangladesh Into several groups: the hill
solls of the Chittagong HIl!| Tracts and other hilly areas: the saline

or alkaline sandy solls of the Inundated coastal regions; the sandy solis
of rivers and levees; the siits deposited along the major river systems
(pall matl); the clays covering depression areas In North Bengal and

the Mymensingh=-Sylhet marshes; the extenslives |oams (doash), which tend
to be clayey in the south west and sandy In the north east and north
west; the red solls (khia) of the oid alluvium areas such as the Madhupur
-Tract and Laimal, where laterisation has taken place; and the swampy
solls In marshy areas, particulariy in Khulna and Patuakhali (Ahmad 19763
21=26).

2.4.3 Problems with soils

Solls problems have been touched upon uriar the discussion of Individual
soll types presented above. They Include drainage problems among Eutric
Gleysols; erosion probiems with the Dystric Cambisols of the Chittagong

Hill Tracts; and severe flooding among Fluvisolis,

Siash and burn agriculture has severely aggravated erosion probiems In

the Chittagong HIll Tracts, where soll has run off denuded hilisides,
leading both to soll loss and to heavy sii> loads In streams. No Information
was found on the effect that this siitatlon may have had on the Kaptal
Reservolr formed by the damming of the Karnafull Rlver or on the hydro-
eloctric Installation associated with It.

A problem of soll use not related to agriculture Is that ths general
alluvial nature of many of the solls of Bangladesh resuits In a severe
shortage of gravel or coarse aggregates used In the manufacture of re-
Inforced concrete. Often brick are manufectured and then broken Into
smal! bits for use In concrete manufacturing (Dutch Bilateral...1980:4).
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2.5 FORESTS

2.9.1 Forest resource

Ofticlal forest figures for Bangladesh Indicate that about 15.4 percent
of the country remains under forest cover: some 2,205,210 hectares
(Monthly Statistical Bulletin, March 1978:30), On the other hand, the
Aslan Development Bank, In a recent assessment of the forest sltuation
in Asla, |ists only 1.2 mlillon hectares of forest area for Bangladesh,
o about 8.4% of the total ares of the country. (Richardson 1978:11),
Racent saveullite studies by the World Bank of the land use situation

In Bangladesh also Indicate that deforestation has progressed more rapidly
than |s officially recognized. In the dlscussion ¢t forest types pre-
sented below--derived from the presentation of participants In a 1975
UNESCO/MAB meeting on forest ecosystems In South Asla (UNESCO/MAB 1976),
about 1.4 milllon hectares of land--or sbout 10% of the total area--Is
accounted for,

The Aslan Development Bank classifles Bangladesh as a country defliclent

In forest In forest resources and at a low level of Industrial development.
Such countries are are sald to be typlflied by severe depletion of the

torest resource, erosion of water catchments (despite attempts to correct
this situation), and the consequent loss of agricultural land that |eads

to further pressure on what remains of the forests. Furthermore, forest
Institutions In such countries are generally weak and the overall economic
situation of the country Is not favorsble for Iocng-term Investments required
for reforestation (Richardson i978:11).

2.5.2 Forest types and areas (see map, page 37)

Four types of forest are present In Bangladesh: semi-evergreen forests,
low=grade deciduous forest, fresh-water swamp forests, and tidal or
mangrove forests. As indicated by the map on page there are, spart from
scattered forast areas In Dinajpur, Rangpur, and Sylhet, only three
extensively forested areas In the country: the Sundarbans, the Chittagong
HITI Tracts, and an ever decreasing area Just north of Dacca.

soemi{-everqreen forests

Found mostiy In the Chittagong HI || Tracts of the eastern area of the
country, these forests cover some 6,988 km2 (4.9% of total land area).
There are many evergreen and declduous species, occurring In assoclation
with each other and with bamboo jungle. The forest Is characterized by

a great varlabllity In specles composition, no forest belng unjform or
clearly defined over a large area. These forests are subject to repeated
shifting cuitlvation. They are also clear cut and artificially regenerated
(UNESCO/MAB 1976:36). Important trees occurring In these forests are:
Jerul (Lagerstroemia flos-reginae), gamhar (Gmelina arborea),and gar Jan
(Dipterocarpus turdinatus). Some forest plantations have bwen establ!shed
in Eﬁe Chl¥fagong HITT Tracts; these have Included plantings of teak (Tec-
fona grandis), gamhar, Jsrul, chapalish, and mahagony (Ahmad 1976:110),

low-ggade declduous forests

Found mostly In the northwestern districts, these forests, covering some [,148
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FORESTS OF BARGLADESH
Source: Green, Kenneth. Habitat -l

Assessment of the Madhupur Forest,
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square kilometers (0.81% of total land area) are a continuation of the

eastern Himalsyan forests. These patchy forests, consisting of blocks of leus
than 0.1 hectrures to sbout 40 hectares, are dominated by Shorea robusta (sal)
occuring both in pure stands and in mixtures with Alblzzla, Terminalla, and
Artocarpus species. Careya arborea !s the most important associate. These
forests are clear-felied, followed by copplice or seediing regeneration
(UNESCO/MAB 1976:36), This forest type is.that found In the cnce extensive
Madhupur Tract or Madhupur Jungie north of Dacca.

Fresh-water swamp forests

Occupying the basins of the north-east region of Bangladesh, these forests,
dominated by Barringtonia acutangula and Trewla nudiflora, are largely sub-
merged from June through September. One hundred hectare plots consisting of
various tres species have been set aside as reserve forests. The vegetation

of most of this area (about 275 km2 Just below the Khasi hills) is reed and
grasses (Erianthus, Saccharum, and Paragmites), and the remainder Is cultivated.
The foresrs are worked but very little and when they are the trees appear

pol larded (UNESCO/MAB 1976:36).

Mangrove or t!dal forests

These forests, which cover some 5,993 km2 (4.2% of total iand area)--reported=-
ly the largest block of mangrove forest in the wor|d*--in the tidal plains,
consist of species adapted to iow~lying clay soils that are often flooded
during high tides. About six or seven species occur In association,

Important economic species being: Heritiera minor, Excoecaria agal locha,

and Sonneratia apatala, with mixed stands of Heritlera and Excoecaria

being the basic type. However, extensive stands of Sonneratia also oceur,
These forest are worked by a system of select|ve cutting and natural
regeneration (UNESCO/MAB 1976:36).

2.5.3 Status of forests

All forests are state-owned, but their legal status varies. There are
threo basic categories:

reserve forests: Individual has no rights; all activities are under
the authority of the Forest Department;
protected forests: a few activities are prohibited but al| other rights
such as collection of brushwood, grazing, etc., are
exercised by the community;
unclassed state forests: no activity==including the |ighting of fires==
Is prohibited; there is shifting cultivation
throughout the entire area.
(UNESCO/MAB 1976:36),

2.5.4 Forest utilization

As indicated by the table on page 39, firewood Is the chief product of
Bangladesh's Iimited forests, accounting for about 95% of wood produced

3WER, January 29, 1979:3, According to this brief news item, mangrove forest
occuplies 12.5% of Bangaldesh and "one-third of the population, directiy, or
Indirectiy depends upon It for thelr livellhood."
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(mport - euport.
roductlon valuess valuess
isii-ﬂ ’ 1978 1976 1978
ROUNDWOOD PRODUCT | ON1 -
(11,0008 of cublc meters)
TOTAL:a!I! non-coniferous 7,796 14,776
Firewood 7,087 14,012 F
Industria! roundvood 709 64
Soviogs and veneers 309 4508
SawnvooddTies 26 K- $18,000
Sownwood 296 285F . $18,000
Sieopers 6 ‘
Pulpwoodiparticies 64
Other Ind. roundwood 200 250F
FINTSAED wOOD PRODUCTS
(1000s of cubic meters)
Weod=based panels. IF
Venesr sheets 30
P1ywood |3
(1968 prod was 23,
sank to 7 In 1972}
PUCP (T000s of metric fons)
Wood pulp (1,000 of 25 3 $7,278,000
metric tons)
mechan. wood pulp 8 3
sem|=chem WP “,"3.000
chemical w.p. 10 $2,463,000F
Unbleached sulfite p. $393,000F
Unbleached sulfste p. $933,000
Sleached sulfets p. $2,463,000
Other fiber p. 25
BAPER (1,000 of metric fons)
paperdpaperboard (.} ] 43 $3,226,000
newspr Int 33 20 $3,098,000
printingdwriting pep. 28 20 $168,000F
other peper and p'bosrd L L $80,000F
household & senlitery pep.
wrapping and peckaging ¥ $30,000F
psper and paperboard misc. ¥ $231,000F
YOURL | WPORT/EXPORY VALUSS 7,322,000 §3,226,000F
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In 1976. Firewcod has been gathered not only from local areas but In
particuler from the Chittagong Hill Tracts, which supplies large quantities
of firewood for use In urban centers, and from the Madhupur Tract near
Dacca (Ahmad 1976:118). Forest production has generally remained rather
low in Bangaldash.

Verious trees have been exploited for timber In Bangladesh. The chiof
timber tree In the Sundarbans Is sundari (Heritiera minor), which has been
used for tslegraph and electricity poles, while gengwa (Excoecuria agallocha)
has been used In the boxwood and matchwood Industries. Goran (Cerliops
roxburghiana) from this area has been used for posts for small sheds

and tirewood, and dhundal (Carapa obovata) Is used for the penci! Industry
(Ahmad 1976: 117). The forests of the Chittagong Hill Tracts yieid

garjan (Dipterocarpus turblinatus) for raiiway tles and flooring as well

as chapalish (Artocarpus chaplasha) used for chests and dug-outs, gamhar
(Gme!ina arborea) for doors and sampans, and jarul (Lagerstroemia flos
reginae) for rallway tles and boats. The forests of the Chittagong HI ||
Tracts also produce large quantitlies of bamboos, which have a mullplliclity

of uses, Including house constructlion, mat production, and papar production,
There Is also some teak production (Ahmad 1976:118). The chief commerclal
weod of the Madhupur Tract Is sal (Shorea robusta), which Is used for

poles and flrewood.

Forest extractions are performed In two basic forms: by small contractors,
who buy lots at public auction, and by large-scale mechanical extractlons
operated by a seml-government corporation. Minor forest products are har-
vested on a permit basis and with the use of traditlonal Indigenous methods
for which there Is much "scope for Improvement" (UNESCO/MAB 1976:36).

(The effects of varying Intensities of cutting bamboos, methods of harvesting
bidl leaves from Careva arborea, and of extracting exudation products from
trees on thelr subsequert growth and yleld are being Investigated.)
Experlence has shown that the yield of Industrially=utllizable timber Is

very low (UNESCO/¥AB 1976:36).

Other forest products iInclude beewax and wlld honey from the Sundarbans,
cane for manufacture of furnlture, sat! (a tuberous plant used for starch
production), and products from wiidllfe.

Attempts to increase forest production are being promoted by the Bangladesh
Forest Industrles Development Corporation, which Is working reserve forests
In Kassalong and Matamur! and has plans for exporting timber from these
torests (Bangladesh. Minist-y of Flnance...1977:123).

2.3.3 Forest degradation and disturbance

Prob!ems

Because of its dense population, Bangladesh has very |i+tle undisturbed
forest area. It has recently been judged that bas!ine studles using
undisturbed forests are, therefore, not possible. The extent of the
disturbance depends on the accessibl!ity of the forest area, the least
disturbed being the least accessible (UNESCO/MAB 1976136).

The rate of duforestation In Bangladesh as estimated In 1976 was 0.0! mllilon
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hectares par year (Sommer 1976:19), Satellite plctures taken as part

of the FAO-UNDP sponsored LANDSAT program, as well as pictures taken

and analyzed by the World Bank, Indicate rapid deforestation of the northern
region of Bangladesh, particularly In the Madhupur Tract north of Dacca,

and denudation of the vegetatlion in the Kaptal Lake area to the south-uast
(WER Ju.y 16, 1979:7). There are also deforestation problems In the mangrove
swamps of the Sunderbans, where reforestation Is now belng attempted.
Problems of encroachment on forest areas and brush cutting and grazing have
been linked to certaln socioceconomic tactors, particularly a high degree

of unemployment and underempioyment (MAB/UNESCO 1976:37).

Forests lands tend to disappear as forests are converted to permanent
agriculture; this problem Is most severe In forests that border agri=-
cultural areas and In those which can be most easlly converted to arable
land. Because forest land and agriculture land have traditionally been
Intermingled In Bangladesh, this problem Is particularly severe.
Campalgns for Increased food production, have Inevitably resulted In the
disappearance of forest lands (UNESCO/MAB 1976:37).

Problems are particularly severe on the low hill areas near areas of per=
manent agriculture, where the local populace, who use the forests to

meet all thelr demands for forest produce, not only cut back brushwood
but also use the area for |lvestock grazing. Thls heavy demand on

the vegetation helps to keep the land bare. Grasses are usually absent,
shrubs such as Eupatorlium odoratum appear after the trees are removed,
and In those areas most adversely affacted, thorny bushes appear
(UNESCO/MAB 1976:37).

Shifting cultivation Is a problem In the south-eastern hilly reglons,

where It Is widely practiced by Indlgenous {ribes. As the numbers of

these people have grown, the cycie of shifting cultivation has shortened,
and land no longe~ lles fallow for long periods of time. Thls has resulted
In damage to watersheds and reserve forest areas, and In many areas the
over-use of the land and fire have rendered hilly slopes unsultable for
turther cultivation. Furthermore, the construction of a major dam on

the Karhafull River and the consequent creatlion of Kaptai Lake by the
tiooding of large areas of forest land has reduced the lend available

for shifting agricuiture and put greater pressure on remalning forest areas.

Deforestation has resulted not only In Increased eroslion and damage to
watersheds In areas such as the Chittagong Hill Tracts but also generally
to reduction of hablitat avallable for wildllfe. Over-exploltation of

the mangrove areas of the Sundarbans for fuelwood and +imber have resulted
In the degradation of an Important barrler agalnst cyliclones and +idal
waves (Dutch Bllateral...1980:5).

2.5.6 Reforestation

Plantations of teak were established In Bangladesh In the Chlttagong

HII1 Tracts during the first half of +this century. By one recent account
Experiments are reported to have been conducted on afforestation with
quick=growing exotics such as poplar and pines and tropical frults and
trees such as cashewnut, ol | paim, rawalfla, and birl., Commerclal rubber
plantations have been established In the Chittagong Hill Tracts and there
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are plans for the establishment of coffee plantations as well (Ahmad 1976:
120). There are also reports of attempts at reforestation In the mangrove
areas of the Sunderbans (Dutch Bllateral...1980:5).

The government has also recognized that shifting cultivation Is a probfem
that must be confronted, and has mede attempts to encourage shifting
cultlivetors to adopt new systems of cultivation. One attempt has in=
volved encouraging shifting cultivators to plant trees slong with thelr
crops so that trees will already be established on the land when the
cultivation cycle Is completed and they move on to a new plot (Ahmad
1976:111), This system, known as taungys, Is reported to have proved
unsuccessful, however, because of a lack of resources and "unbalanced
approaches" (UNESCO/MAB 1976:37).

2.5.7 Forest training, education, and research

The Bangladesh Forest College Is capable of providing training for sup-

sub-professional staff but lacks facllitles for education and trainlag ot
the professional level. Training In forest ecology Is also not ava'lable,
elther at the College itself or at the unlversitlies (UNESCO/MAB 1978G:37).

According to an assessment of the reforestation effort from the mid=/970's
reforestation efforts have changed considerably In Bangladesh, especlally -
since forest Industrles prefer softer and resin-free woods, which had not
been studled In the past. Studies conducted at the Forest Ressarch Institute
at Chittagong have, therefore, focused on:

-seed productlion, processing, storage, and development of seed sources

=nursery practice, Including seed pretreatment, and the germinatlion and
growth of seedlings;

-fleld planting techniques, Including the nature, age, size, etc. of
planting material, cuases of mortalltv In the fleld, and soll condlitions;

-the growth and yleld of soft-wood species;

-macro- and micro-climate and water regimes;

-the chemistry, physics and blology of solls In reforestation and af=
forestation areas;

-the floristic composition of the forests;

~tree Improvement and establishment of seed orchards.
(UNESCO/MAB 1976:37).

LANDSAT Imagery has been used In Bangladesh as an ald o natural resources
development. The program Is financed by FAQ and UNDP (WER July 16, 1979:7),

Suggested toplics of research related to shifting cultivation and Its
effects on forests and soils are:

I. evaluation ot the effects of shifting cultlivation on the environ=
ment, especially the solls;

2. the establishment of tree tarms, .Including tre crops, pr~duction and
supply of superlior seeds and clones.
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3. studies on tree farm management, with special reference to the
aconomlc slize of holdings,

The Bangladesh delegation to a 1975 MAB meeting on tropical dec!duous

and semi-deciduous forest systems In Aslia, suggested that the first priority
for Bangladesh "should be glven to education and other forms of assistance
to shifting cultivators and others who damage the forest, often out of
economic necessity. Without this assistance, all the efforts of trainac
workers are unllkely to result In signiticant Improvements" (UNESCO/MAE

1976337).
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2.6 WILDLIFE
2.6.1  The Resoyrce

Wildlite In Bangladesh Is largely limited In Its occurrsnce +o the forests
of the Chittagong HIIl Tracts of southeast Bangladesh, to the Sundarbans
of the soutuwest, and the Sylhet hills.

2.6.t.1 mammals

primates

The slow loris (Nyctlcebus coucang) occurs principally In Sylhet, Chlittagong,
and the Chittagong HIllI=Tracts. |t has become rare In Com!!la, Dacca, and
Rangpur. Of monkeys occurring In Bangladesh, the Rhesus Macaque or Banar
(Macaca mullata) Is sald to be the most common, occurring In herds In
villages and on the out-skirts of towns and cltles. Another faml!!lar
monkey has been the Langur or Hanuman (Presybtls entellus) --regarded as

os sacred creature In Hindu mythology. Now found only In restricted

areas, It has been common In villages and near small towns. Other

monkeys are the capped monkey (Presbytls plleatus) of the forests of

Sylhet, Chittagong, and the Chlttagong Hi!l=-Tracts and the ieaf monkey,
another deep forest dweller found In the same areas. Of the large primates,
one specles of glibbon, the hoolok (Hylobates hoolok) Is found within
Bangladesh--in Sylhet, Chittagong, and the Chittagong HI!|=Tracts==

"In falrly good number"(Husaln 1974:8).

carnlvores

About 27 types of carnlvores occur In Bangladesh, Including cats,
clvets, mongoosos, badgers, otters, bears, foxes, and jackals.

cats

The most prominent of the cats Is the royal bengal tiger or bagh (Panthera
tigris). Widely distributed In Bangladesh In the 19tn century and st

n ltarge numbers In forest areas such as the Chittagong Hill Tracts
at the beglnning of the present century, the tiger Is now almost completely
confined to the swamp forests of the Sunderbans. The leopard (Panthera pardus)
Is reported to be still widely distributed In Bangladesh. The small
cats Include: the Jungle cat (Fells chaus), an Increasingly rare animal
found In grass, reeds, and sugarcane flelds; the vary rare

leopard cat (Fells bengalens!s), a forest dweller; ths equally rare clouded
leopard (Neofells nebulosa), once widely dlstributed In northern and
northeaste 'n parts of the country; and the marbled cat (Fells marmorata)
and the golden cat (Fells temminckl), both belleved to occur In Sylhet,
Chit+tagong, and the Chittagong HIi| Tracts. The most common cat s
the fishing cat (Fells viverrina), found In marshy areas, rlver banks,
and swamps (Husaln 1974:8=11).

bears

Bears are very rare In Bangladesh. Specles that have been found In
Bangladesh or are belleved to occur within [ts borders are the
Aslatic or Himalayan black bear (Selenarctos thibetanus), a forest
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animal occurling In Sylhet; the Malayan sun bear (Helaractos malayanus)
a small bear of Chltttagong and the Chit+tagong Hlii-Trac*s; and the
sloth bsar (Melursus ursinus) (Husaln 1974:11)

clvets and mongooses

About six members of the group of mammals that Includas clvets and
mongooses are known In Bangladesh. These are the large clvet (Viverra
zlbetha); the smsll clvet (V. Indica); the common clvet (Paradoxurus
Fermaphrodl*us); the small toothed clvet (Arctogalida +r|virga+a5--

common In Sylhet; the small Indlan mongoose (Herpestes auropunctatus);
and the common mongoose (H. edwards!) (Husaln 1974:11-12).

hoofed mammalis

The large hoofed mammals Include the gaur (Bos gaurus), once common
In herds in the forest of Sylhet and Chittagong but now vitually
gone from most of It+s former range; the benting (Bos benting)

of the Chlttagong HII|=Tracts; the buffalo (Bubalus buballs), now
tound chiefiy as a domastic animal but possibly still occurring

In the wild state In some areas of Mymensingh); and the serow
(Capricornls sumatraensis), which may still be found In +he north=
eastern parts of the Chittagong HI!l Tracts, which along with the
forest of Sylhet once served as a hablitat for large numbers of Its
kInd (Husalin 1974:12-13).

At least five specles of deer occur In Bangladesh but they are now
restricted to the few places which provide sultable hab!+ats.

The most common deer |s the spotted deer or cheetal (Axis axls),
found In the Sundarbans, Sylhet, Chittagong, and the ChT¥t+agong

HItl Tracts. The barking deer (Muntlacus munt jak) is also found

In substantial numbers In Sylhet and the Chlttagong Hill Tracts,

the hog deer (Axls porclnus) In Sylhet, the swamp deer (Cervus
duvaucell)in Sylet and the Sunderbans, and the sambar (Cervus
unicolor), the largest of Aslan deer, In Sylhet, Chittagong, and the
Chittagong HIlI=-Tracts (Husaln 1974:13=14),

The wlld boar (Sus scrofa) Is of extenslive occurrence In all forested
areas. I[ts numbers are sald to have Increased since the departure

In 1947 of large number of Hindus., who had earller klllled them for
maat (Husaln 1974:14),

elephants

The aslatic elephant (Elephas maxImus) was once found In large numbers

In Bangladesh, even at¥alnlng a near nulsance status In +he Madhupur
Jungle near Dacca. Today the elephant has dlsappeared from Madhupur

and Is now reported to be lImited to about 150 remaining Indlviduals

In two districty In the southeastern corner of the Chittagong HIII Tracts

(Tlgor Paper, vo! 53, no. 2, April 1978:29).
pangoln

Two specles of pangolin, a scaled docturnal memmal, occur In Sylhet,
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Comilla, Mymensingh, Chittagong, and the Chittagong HIi| Treacts:
the Indlan pangolin (Manls crassicaudata) and the Malay Pangollin
(Manls Javanica) (Husaln 4:14),

smaller mammals: bats, rodents, etc.

Nearly 28 specles of bats are found In Bangladesh. The commonest and

largest are the frult bats or flylng foxes, but there are also one

false vamplre, seven specles of horseshoe, and two species of wrinkle~Ilpped
bats (Husalin 1974:15-16). Porcupines, once of general dlstribution,

are now, |lke so many other animals, |Imited to areas where sufficient
vagetation |s avallable, namely Comllla, Chlttagong, and Mymensingh;

rwo specles occur: the aslatlc brush-talled porcupline (Atherurus macroursus)
and the crestless Himalayan porcupine (Hystrix hodgson!). Squlrrels

Include the flying squlirrel, pallas's squlrrel, and, particularly

common In Dacca, Dommilla, and Chittagong, the Irrawaddy squirret.

Among the rats and mice are the house rat (Rattus rattus), the house

mouse (Mus musculus), the fawn-colored mouse (M. cervlicolor), and

tleld and garden rats such as the bandicoot rat (Bandlcota Indlca)

and lesser bandlcoot or Indlan mole rat (B. bengalensis). Rats are

common and responsible for destructlon of crops both on the field and

In storage (Husaln 1974:16).

Recorded from Sylhet Is the eastern or white-talled mole (Talpa mlcrura),

Two specles of shrew are found: the famlllar house shrew (Suncus murlnus)=--best
known for Its offenslive odor, and the tiny pygmy shrew (S. efruscus)

(Husaln 1974:16).

aquatic mammals

The fresh-water dolphin (Platanista gangetica) Is reported to be present
In all major rivers and t+ributarles in gangiadesh. while the Malay
dolphin (Stenella malayana, found In the Indian Ocean, has been spotted

in the Sundarbans. The Indlan pllot whale (Globlcephala macrorhyncha)
occurs In the Bay of Bengal (Husaln 1974:17),

2.6.1.2 blrds
—

Bangladesh has a large and varied bird |ife. There are several varletles
of pheasants and partrldges, while the red Jungle fow! (Gallus gallus),
although groatly reduced In numbers is stiil common In Chittagong, The
Chittagony HIll=-Tracts, Sythet, Mymensingh, and the Sunderbans and re-
malns the most valued game=blrd In the country. Plgeons and doves are
found throughout the country, although some varletles such as the emerald
dove (Chalcopheps Indlca) are most common In the forested areas. Parakeets
are of common occurrence, and there are several varietles of cuckoos.

In marshes and tidal flats are several varletles of storks; one of

these the greater adjutant (Leptopt!ios Javanlicus), onco falrly common

in Bangladesh, has baecomo very rare. There are an estimated |5 or

16 specles of herons, bitterns, and egrets, the most common of which Ig

the pond heron (Ardeola grayl!l), which occurs wherever there |s water;
the cattle egret (Bubulcus iEll) Is also very common.

Bangladesh has at least a dozxen specles of kingtlishers; as many as
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seven specles have been ldentifled Ilving side by side In the Sundarbans
eresa. Among these are the common kingfisher (Alcedo atthls), the storke
bitled kingtisher (Pelarqopsls cepensle) and the whlte-breasted kingf!sher
(Halcyon smyrnensis),

There are about 23 speclus of waterfow! known to occur In Bangladesh but
only tour ere resldent the remalnder belng migrants found durling the
winter season. The most common of the resldents ls the lesser whistling
teal (Dendrocygna [avanica), whlle the other resldents are of only rare
occurrenca, ¥he comb duck (Sarkldlornls melanotos), once s resl!dent, now
appears to be extinct.

There are nearly a dozen species of ralls, crakes, and coots, and about
47 verleties of blrds of prey, Including the very common whltebacked

vulture (Gyps bengalensis), the black klte (Mllvus migrans), and the
Bahminy klte lﬁaliasfur Thdus).

Conflned to the forest areas of the Chlttagong HI!I-Tracts and Chlittegong
are hornbl!ls, the most common of which Is the piad hornblIl (Anthracoceros
malebarlcus), which occurs In large flocks.

There are about 25 specles of nlghtJars and owl!s, Including the spotted owlet
(Athene brama) and the barn or screech owl (Tyto _alba), both of which
are sald fo be common throughout the country.

Also common and wel! dlstributed In forested areas are woodpeckers, rep=
resented by about 22 specles, the commonest belng the goldenbacked wood=
pecker (Dinoplum benghalense).

Crows are most prominently represented by the very common king crow
(Dlcrurus adsimills) and more spectacular specles such as the greater
rackat-talled drongo(Dlcrurus paradiseus), whlle the grackle or hill

myna (Gracula rel!lglosa) Is common Tn the forested areas of Sylhet,
Chlttagong, and The Chlttagong Hlli-Tracts,
A favorlte subject of Bengal poets has been the bulbul, a handsome

bird represented by about nine specles, of whlch the redvented bulbul
(Pycnonotus cafer) Is the commonest and most wldely distributed.

Other blrds reported to occur In Bangladesh, elther as residents or
migrants (with number of specles In parentheses) are grebes (2) cor-
morants and snakeblrds (4), gulls and terns (12 to 14), switts (6)
bee-eaters (4), barbets (3), plttas (5), larks (4), shrikes (4 or 5),
swallows (6 or 7), orloles (! or 2), minlvets and cuckoco-shrlkes (12),
lora (1), chloropsis (3), talry blue=blrd (1), babblers (23), laughing
thrushes (7 or 8), yuhlnas and siblas (6 or 7), tlycatchers (7 or 8),
warblers (nearly 30), blue-chet (1), magple robln (1), shame (1),
redstarts (4), fork-talls (4), stone chats (2), bush chats (5), rock
thrushes (2), thrushes (5), tits (3), nuthatches (3), plpits and wag-
talls (10), the white-eye (1), sparrows and munlas (I), rosefinches,
and buntings (Husalin 1974118=34).
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206l||3 RQEHIOS

Snekes found In Bangladesh Include the python (Python molurus), reportadly
stil! common In the hilly and fnrested areas, the cobra (Nala na a), the

king cobra (Naja hannah), and several polsonous sea snakes common In the
Sunderbans and the Ch tagong coasta! area, Including Kerl!la jerdont,
Hydrophls nlgrocinctus, and H. obscurus. At least 20 other specles of
snakes occur.,

Among the common !lzards are the wall I1zard (Hemidactylus spp.), the
gekko (Gekko spp.), and the calot!s (Calotls versicolor). The endangered
yo! low manT¥or or yellow land Iizard (Varanus flavescens) Is tound In

Far ldpur, Copmi! la, Sylhet, Bogra, and Dlna pur.

In the Sunderbans are found both the snubnosed crocodile (Crocod! lus
holustrlis) and the estuarine crocodlle (Crocod!lus porosus ; the

sh-eating gharlal/gavia: (Gavialls gangeticus) |s of decreasing
occurrence In the Ganges and I¥s fributarles.

Several varietles of fresh-water torrolses and turtles occur, as wel|

as the glant land tortolse. Several marine turtles occur In coastal

waters and use coastal Islands as breading places. Thelr eggs are collected
In large numbers for sale In local markets. Several specles of turtles

and terrapins are on the endangered |Ist for Bangladesh (Husaln 1974;
35=-37).

2.6.2 Reductlon of wildllfe numbers and endangered specles

As Is evident In the duscriptlion of wlidllfe glven above, many of the
enimals of Bangladesh now occur In very restricted areas of the country,
Some animals once found In large numbers, such as the rhinoceros, the
black buck, and the serow, have dlsappeared completely. By one estimate,
over 8% ot the mammallan specles of Bangladesh have been |ost over the
last 100 yers. Some birds such 8s the plinkheaded duck and the peafowl|
have also nearly disappeared (Husaln 1974:2-3),

The mos* obvlous reason for the loss of wlldllfe In Bangladesh Is the
loss of hah!tat as growling numbers of human belngs have expanded thelr
egriculturai and Industrial activities Into areas once occupled by

wild animals. The Kaptal Dam hydro-electrlic project In the southeast
and Industrial actlvitles such as paper mills as well as hlghway constructlion
and urban expansion have been b!amed tor damage to wlldllfe habl+at,
whlle the destruction of fores+ areds for fuelwood and timber have also
played an Important role (Husaln 1974:41). The damage done by pest!cldes
and alr and water pollu*lon has not yet been documented. Wild animals
contlnue to be hunted both for thelr sk!ns and furs. I+ has recently
bean reported that tiger, leopard, crocodi le, and deer skins are freely
svallable for tourlsts In Dacca (Dutch Bilateral...1980:%),
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ENOANGERED SPECIES OF BANGI.ADESH

S3=Anime!s Ilsted on Schedule 3 of the Bangladesh Wiid Li1fe (Preservation)
Order 1973 (see below).

IUCN=Mammals |l13ted as endangered In the IUCN Red Data Book (1976)
Fiw=Endangered specles |isted on the U.S. Flsh and Wild!lfe Service's LIst of
Endangered and Threatened Wiid!!fe and Plants (1979).

MAMMALS _ (Fish and Wildllfe List for 1979)

s3 FAW Glbbons Hylohates spp. (Chlna, Indla, and S.E. Asla)

s3 FAW Elephant Elephas maxImus
s3 F8W Entellus Tangur Presbyfls entellus
s3 IUCN F&W Leopard Panthera pardus
s3 IUCN F&W Clouded leopard Neofells nebulosa
83? FAW  Sumatran Rhinoceros Didermoceros sumatrens!s
23 FAW Seledang (Gaur) Bos gaurus
s3 IUCN  F&W  Tiger Panthera tTgris (Temperate and troplcal asia)
F&W  Ougong Dugong dugon (East Afrlica to Ryukyu Islands)
83 IUON  F8W Aslatic wild dog tCuon alplnus
IUCN Wolt Canls lupus
8IRDS
s3 FAW Nordmann's Greenshank Irings guttifer
REPTILES
s3 F&W  Mug er crocodlle Crocodylus palustris palustris
s3 F&W Gavial (Gharlal ( Gavialus gangaticus
s3 F&W Yellow monitor Varanus flavescens
FAW River terrapin ~Bataqus baska
83 FAW indla flap~shelled torfols LIssemys punctata punctgtp
83 FAW Black soft-shell turtle TrTonyx nlgricans
83 FAW Peacock softshel! turtle Trlonyx hurum

F&W  Three-keeled Aslan turtle Gecomyda tricarlnatp

Schedule 3 animals are those which are not to be hunted, kl1!led or captured.
These Include: all mammals, reptiles and birds when Immature or not fully

grown (except polsonous snakes, rats, mouse, frult bats, plpistrelles, otc.),
when they endanger public Ilfe; female anlmals when pregnant, sucklling or
eccompanled by thelr young; and ali Indlviduals of the spacles Ilsted In the
schedule: 67 mammals; 22 reptlles; and 455 specles of blrds. Virtually any
animal may be hunted under a spec!el permlt, howaver, 1f |ts Increase Is
declared a threat to the balance of nature or I+ becomes a threat to the publlc
(man-eating tigers, rogun elephants, etc.).
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2.6.3 Widl!fe management In Bangladesh

Under the Bangladesh Wildl1fe (Preservation) Order, a large number

of endange.~ed specles have been glven protection In Bangladesh;
turthmore, provisions are made for clearing certaln areas as re-
served for wildlife. Densely populated Bangladesh, however, lacks the
‘space to declare large areas for wlldlife reserves; total forest area,
for exsmple, by the most recent astimate occupled only some 8% of the
country.

Ae of 1974, several areas had been tentatively selected for wlilidlife
management. Under this program, which designates certaln areas as Wildllfe
Sanctuarles, Natlonal Parks, Game Reserves, or Recreatlon Pari:s, sbout

8% of the total srea of Bangladesh would come under wildl!fe management
schemes: under the first Flve-Year Plan (1973-74 to 1977-78), however,
most of these areas have been kept In abeyance and only a few of these
areas have been taken up for develcpment: the Tlger Sanctuary in the
Sunderbans; the Elephant Sanctuary In Kassalong; the Sangu Matamurl,
Pangpanl, and Rampahar sanctuarles; the areas designated as Game Reserves;
+he Crocodlle Reserve In the Selagong Rlver In the Sunderbans; and some

of the recreation parks (Husaln 1974: 52). Areas ||stad below are from
Husaln 1974 (46-52)

2.6.3.1 Wlidllfe Sanctuarles

These areas are t+o be closed to huntling, shcoting or trapping of birds
and animals and are generally to be set asl!de as undlsturbed broeding
grounds for the protection or wildlife and thelr habltat, Including
vegetation, soll, and water. Publlc access Is prohlibited, ard no ex-
ploltation of forest Is allowed except for reduc!ng fire hazards, epl-

demic Insect attacks, etc. Most of the areas |listed balow are grogosod.

and not actual, sanctuarles.

Khulna District
1) Sunderbans East
area: 2| square mlles/54.39 square kilometers
2) Sunderbans West
area: 35 £q.m./90.7 sq.k.
3) Sunderbans South
erea: 69 sq.m./178.71 sq.k.

Chittagong HIl|=-Tracts
4) Pablakhall (Kessalong Reserve Forest)
:-eat 31 8Q.m./80.29 sq.k.

3) Sangu Matamur|
aren: 73.6%5 sq.m./147.3 8q.Kk.

Chittegong District

é) inonl '
... 2'.02 .q.mo/ 540‘ ‘q.".
7) Rengspeni

m' .22 sq-lﬂ./”oO‘ .q.ko
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2.6.3.2 Natlonal Parks

Netlonal parks ars designated ac comparatively large areas of outstanding
scenic merit and natural Interest, set aside with the primary object of
providing opportunities for publlic recreation, educatlion, and research
and In which wildlife Is protected. No hunting, shooting or trapping of
wildlife Is to be allowed except for better preservation of other wildllte.
Management of the forest for a sustalned yleld of forest products may be
allowed 1f It does not Impalr the area's function as a natlona! park.
Access roads, bulldings, rest houses, and hotels may be bullt In these
areas but they are to be carefully planned so as not to disturb the
wildl e or materlally alter the natural appearance of the area. Areas
planned for nationa! park development eare:

Khulna District
i) Katka
area: not Indlcated

2) Malancha
arean: 128.52 sq.m./332.9 sq.k.

Chlittagong HIlI=-Tracts
3) Kaptal
area: 22.4 sq. m./58 sq.k.

4) Shishak
area: 29.05 sq.m./75.2 sq.k.

5) Thega
area: 40 sq. m./103.6 sq.k.

6) Sangu-Matamur|
area: 105.70 sq.m./273.8 sq.k.

2.6.3.3 Game Reserves

Geme reserves are areas where wiidlife Is protected to encourage Increases
In I+s population. Trepping of animals !s prohiblted, but hunting and
shooting are allowed wlth speclal permits stating restrictions as to

the number of animals to be killed and the perlod of +ime for which

the permit Is valld. To ensure wildllfe protectlion some parts of these
ereas may be completely closed for hunting, and threatenad specles may

be protected by speclal prohlbltlons on thelr hunting and kit!ling.

Games reserves cover the whole of the forest area under the control of
the Forest Department, excluding the Wildl|fe Sanctuerlies and Natlonal
Parks but Including the water sreas of the Kaptal Reserve outside the
Reserve Forests. Areas teken up for development are:

g%l*faoong District
mcher

ared: 9 sq.m./23.3 sq.k.
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2) Dulahezra
area: 7.16 sq.m./18.5 sqik.

3) Thenkhall
Cox's Bazar Forest Dlvlslon .xcludlng ‘the- Inonl wlldllfo .Sanctuary
arsa: not Indlceted

4) Kallngs
area: 30.32 sq.m./78.% sq.k.

3) West Bhangugach Reserve Forest
area: (057 sq.m./2,737.6 sq.k.

wet | and qame raserves

Marshy areas known as Jheels, beels or haors occur In dlfferent districts
of Bangiadesh, but the princlpa! areas are In Sylhet, Mymensingh, and
Rajashahl. These areas are the habltat of aquatic blrds and serve as
temporary habltats for migratory birds; these are also Important for
tishing. The proposal has been made that some of these haors be
completely protected as Game Reserves, while In others controlled shooting,
tishing, and cultivation are to be allowed on a rotational basis. Permits
would be Issued by the Wild!ife Management Authority.

2.6.3.4 Recreatlon parks

In recreation parks wildlife |s protected, but the publlic, especially
youth and urban dwellers are allowed entrance with permission .for
educational and recreational purposes.

Tangall-Dacca Districts
) Madhupur Park
Madhupur Jungle
area: 25.00 sq. miles/64.8 sq. kllometers

Deacca District
2) Salna
Ra jendrapur Forest
area: 6 sq.m./15.% sq.k.

3) Chandra (Baralpala)
On the Dacca-Tangal! Road
areas 5 sq.m./!3 sq.k.

4) Blishaga kurlbas
8) Aralshaprasad

Comiiia District
6) Salven Vihara
Ad jacent to the Comlllas Archuologlcal Museum
ares: | 8q.m./2.6 8G.K.
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Olnajpur Disgtrict
7) Remsagsr v
Five miles from Dinajpur
area: 100 aeres

8) Slitakot
Chittagong and the Chittagong Hill=Tracts Districts
9) Ichamatl| , _
On the Chittagong Rangamat! Road
area: 2 sq.m./ 5.2 sq.k.

Sylhet District
w 10) Satcher|

11) Salutikar

12) Titlagarh
area: 2.06 sq.m./5.3 sq.k.

2.6.3.%5 Status of parks

It could not be ascertalned to what extent the programs described have
actually been Implemented. Although the World WIldI1fe Fund (WWF)

had reportedly been working wlth the government of Paklstan In +he
1960's on the revamping of the parks system, there Is no indication

In recent publicatlions that that organization |s presently worklg

In Bangladesh. The 1976-77 World Wildlife Yearbook of +he WWF, for
oxample, |Ists no activities In Bangladesh.

In Its 1971 directory of Natlonal Parks and equlvalent reserves,

the IUCN [International Unlon for the Conservation of Nature],

which has established standards for parks and reserves, |Isted two
oreas in what was then sti!| East Pakistan as meeting Its criterla

of slze, legal status, and administration (Unlted Natlons List of
Natlonal Parks and Equivalent Reserves, 2nd ed.. Brussels: Hayez |§7IJ.
Yhese were The Chl?Tagong HTTT TracTs Natlonal Park and the Madhupur

Natlonal Park.

As descrlibed by the IUCN, the Chittagong HIII Tracts Natlonal Park, estabe
lished In 196! was 29,%00 hectares (29% square kilometers) In slze,

cons!sted cn gently rolling terraln, and was characterized by marshy

areas, dense bush and Jungle or tesk forest. Among the wlldilfe In

the erea were tigers (Panthera tigrls) and varlous specles of deer.

The Park was also sald fo confaln scettered villages and tc be the

scene of varlous sctivities such as fuelwood gathering and timber harvesting.
As of 1971 the IUCN reported that I+ had been proposed to remove the

park to a nearby area where some good primary forest s+li!| remalned.

This park Is not |1sted on the 1974 or 1973 JUCN |lsts of parks and
equivalent reserves.

The Madhupur National Park, located ﬁorfhwesf of Dacca, was |lkewlse astab~
Iished In 1961 and was 103.60 square kllometers In slze. Located on
@ thickly forested plaln traversed by rivers and canals, the Park contalned
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leopcrds (Panthera pardus), and varlous specles of deer, Including
Introduced specles. The area was also the home of 3,000 members of
the Garos tribe, who desplte plans for their resettiement remalned

In the area In 1971, The IUCN described the area as "a forest reserve
comdined with that of a recreation/education area." This park also
does not appear on the 1974 or 1975 IUCN |lstings.

The IUCN exluded from Its [lst a 270 square ki!ometer Game Sanctuary
establIshed in the Sundarbans In 1960 because the area was heavily explolted
for both game and varlous forest prod.ce.

2.6.3.6 Other measures

Bangladesh has banned exports of rhesus monkeys, of which I+ had been
one of the world's major suppllers. This will mean ® loss of $3 mil!ion
In foreign exchange per year (Tlger Paper, vol. 5, no. 2, Aprll 1978).
Furthermore, a total ban has been placed on the kli!ing, hunting and
trapping of clouded leopard and the export of thelr skins (Tiger Paper,
vol. 3, no. 4, 1976, page 28).

In order to promote public awareness of wlldli|lfe and the need for I+s
conservatlon, the government has declared Wild Life Conservation Week,
which |s observed In February. WIth regard to tralning, wildllfe manage-
ment tralning Is under conslderation, wilth the possibility of sending
tralnees abroad. Bangladesh has also become a member of +he World

Wild Life Fund (Dutch Bllateral,..1980:5).
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2.7 Coasts and Beaches

2.7.1 The resource

Bangladesh has some 380 kilometers of coastline along the Bay of Bengal.
Fisheries (see 2.8) are the most Important economic activity along the
coast.

important features of the coastal region of Bangladesh are the mangrove
swamps of the Sundarbans. These mangrove areas are of great Importance
to the country because they provide protection against such natural
disasters as cyclones and tidal waves (Dutch Biliateral...|980:5).

2.7.2 Problems

Degradation of mangroves areas through exploitation for fuelwood threatens
to reduce thair value both as a breeding ground and as @ barrier agalinst
cyclones, tidal waves, and tloods (Dutch Bilateral...|1980:4),

Since both solld and Iiquid wastes are discharged Into rivers and eventually
Into the sea, the threat of marine pollution Is great. To allow the govern=
ment to get a better Idea of the extent of marine pollution, It has been
proposed that three centers be establlished for marine pollution control
(Dutch Bilateral...!980:4),

2.8 Fisheries
2.8.1 The resource

Bangladesh has both coastal fisherles and Inland fisheries, the deltaic
nature of much of the country maeking it particulariy suitable for inland
fisheries development.

Of freshwater fish, 107 specles belonging to 29 famiiles have been Ident!fled;
these Include ruhl, katla, mrigal, kal boash, chital, kal, magur, Jhagur,
shail, latta, ghacra, Ire balm, hllsa, prawn, lobster, lobster, and shrimps.
In the estuaries of the Bay of Bengal, 120 fish belonging to 34 fam!|les have
been Identified. Marine fish Include cattish, sharks, skates, Jewsfish,

glant thread fins, dantina, rupchandra(pomfrets), bhetkl, charing, banspata,
end pos. Numerous tortoises and turties alsc frequent the coastal asreas of
Bang!adesh (Ahmad 1976:92-93).

2.8.2 Utilization of fisherles

Fishing Is the second most Important economic activity In Bangladesh,
engaging, as of the early 1970's, some five miilion porsons. The largest
registered catches are from Inland fisherles, which accounted for about
9o§ of the annual catch during the 1570's. Total catches In recent years
have ranged from 814 in 1971/72 to 826 In 1976/77.

River tishing takes place during most of the year but peaks during the
winter months between November and February, when the current Is siow and
the water depths are reduced. The Important hiisa (a form of shad) citches
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occur during the monsoon season, when this fish ascends the rivers
for spawning.

As of 1977, the Bangladesh Fisheries Deveiopment Corporation, which
was set up In 1964, to help develop the fisherles of the Bay of Bengal
was exploiting the fisherles of these waters with the help of |4 small,
medium, and large slized trawiers (Ministry of Finance 1977:116).

Much of the fish catch of Bangladesh Is consumad locally, fish and rice
being a popular die In the country, Bangladesh also exports fish and

fish preparations, which accounted for 3.1% of the value of exports In

1977/78 (Europa Yearbook 1979:1609).,

2.8.3 flisheries plans and projects

Fisheries in Bangladesh have potential for growth, fish representing the
only easlly sugmentable source of protein In the country. Flisherles are
generelly considered to be underdevaioped. Important potential for
tisherles developmoant are: ponds or tanks, about three-quarters of which
are presently derelict; 808,000 hectares of rivers; 2.8 milllon hectares

of wet rice flelds; and 183,000 hecrares of estuarles (Goodland, Ismall,
and Strum 1978:7). Responsibllity for fisherles development falls to the
Bangladesh Fisherles Deveiopment Corporaiion and the Directorate of Flgher=
les of the Ministry of Fisherles and LIvestuck

Development plans of ths Directorate of Flsherlies, whose major responsibility
are research, extenslon, training, and promotion of fisheries development,
for the year 1976-=77 Included:

scheme for fish culture in public ponds In the northern districts
ot Bangladesh (Inltiated: 1973~74)

As of 1975-76, this project, the object of which Is to reclaim
develop and manage some 5,000 bighas* of derelct ponds belonging
to the government, had reclaimed some 3,314 bighas of derellct
ponds and had begun cultivating fish In them.

scheme for expansion of development and management of derellct water
areas for fish production In Bang!adesh

Under this scheme 40,000 blighas of water areas such as beels, haors,
and ponds are to be taken up for development. Out of 25,000 bighas
of water bodles, 6,800 had been taken up as of 1976~77.

pllot schema for freshwater fish culture In the polder area In Khuina
district

As of 1976-77, 3,000 bighas of water In polders (water areas formed
by embankments) had been stocked with freshwater fish such as rul,
catia, and mrigal,

%s bigha Is a erea measure equsl to snywhers from |/3 of sn acre to one acre.
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Other schemes under the Directorate of Fisherles include the construction
of a fish seed multiplication farm to produce quallty fish fry for dis-
tribution, the decliecration of 25 fisherlies as sanctuaries In order to
allow replenishment of fish In adjacent water bodles, and a pliot project
for sclentific management and culture of pear| bearing musseis. Research,
tralning, end extension work are also Includsd In the Diractorate's plans
(Ministry of Finance 1977:117=120).

Many of the project of the Directorate have suffered delays because of
leck of staff or funds or both (Ministry of Financs 1977:117=118),

Schemes under the Bangladesh Flsherles Develo ment Corporation, as of
1976-77, included 6 completed projects and II on=going projects. Completed
projects Included the management and commercial exploitation of the Karna-
ful Reservolir Fisherlies tor Increasing fish supply to urban areas, a

tish and fish by-products processing unit at Cox's Bazaar, anc an out-
board motorization project. On going projects Included the Introduction

of fishing trawiers In the Bay of Benga! and projects involving fish
marketing and proecessing (Ministry of Finance 1977:115~116).

2.8.4 environmental problems involving fisheries

Aquatic Iife Is said to be adversely affected by poliution (Dutch Bi=
lateral...5), At Its freshwater research station at Chandpur, the

rectorate of Fisheries Is carrying out research on water poliution
and Its effects on fish (Ministry of Finance 1977:119).



58/

2.9 MINERALS AND MINING

2.9.1 The resource

Bangladesh is poor In mineral resources. There are, however, in the
eastern part of the country (Sylhet-Comi|la and south of the city of
Chittagong), natural gasdeposits, estimated In 1974 to be as large

as 3566.4 milllon cublc meters; they have been explolted to only a small
degree. Because funds are not avallable, It Is not expected that these
deposits will be processed into Ilquld gas for export or for fertillzer
production (GSO 1977:10).

Good quallty bituminous coal deposits are located In the Bogra District,
reserves estimated at about 640 metric tons In & seam 50 meters wide
but at from 800 to 1,100 meters In depth. About 2.8 metric tons of

coal are located near the Indlan border northwest of the town of

Sylhet. Also In the Sylhet district are some 2.8 metric tons of
subbltuminous llignite, while the equivalent of 130 miliion metric tons
of dry peat Is Icoated In elght locations In Sylhet, Farlidpur, and
Khuina districts (Nyrop 1975:71).

Iron ore finds have been |Imited to some magnetite near Cox's Bazaar
and some hematite ore In the Chittagong HII| Tracts (Nyrop 1975:71).

The major |Iimestone areas are located northwest of Sylhet and northwest
of Bogra, which together have reserved estimated at about 180 miilion
metric tons. Limestone from Takerghat In Sylhet District provides

i Imestone for the cement factory at Sylhet. A further source of

| Imestone has been Identifled on Saint Martin's Islands In the Bay of
Bengal near the tip of Chittagong (Nyrop 1975: 71).

China clay Is quantities of about I8 milllon tons has been found In
the Mymensingh District (Nyrop 1975:71).

Salt Is manufactured In evaporation sites as a cottage Industry, but
production Is expenslve because of the long humid season.

Radloactive minerals have been found In heavy sand along the beaches
south of Cox's Bazaar; estimates place the resource at about 600
tons with a heavy mineral content of 10 to 30 percent(Nyrop 1975:71).

209-2 Utillzation

Natural gas from the Sylhet fleld Is used In the nitrogenous fert!izer
plant at Fenchugan]; from the Chhatak fleld for power at the Chhtak
cement factory; from the Titas fleld, for industry In Dacca; and from
the Hablgan] fleld for nearby power-generating plants.

These natural gas resarves are expected to beccme the country's most
Important natural resource.

Exploltation of coal fleids has not yet begun (Dutch Bl |steral,...!98018).
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3.0 THE ECONOMY OF BANGLADESH

3.1 Basic Economic Statistics

Gross National Product (FY 1978 at current prices): . 7.8.billion.

Per capita GNP: $88

Real growth rate : 7.4% (FY 1978)

Average annual rate of inflation: 1960-70: 3,7%
(Wor |d Bank.WDR.1979:128) 1970-773 17.4%

Currency and rate or exchange: taka; Taka 15.52sU,5.$i (February 1979)

Fiscal Year: | July through 30 June
GROSS DOMESTIC PRODUCT (1977=78) EMPLOYMENT IN BANGLADESH BY SECTOR
(Wor'|d Bank 1979:77) (World Bank. WDR. 1979)

3.2 General economic sltuation

Bangladesh Is one of the poorest nations In the world, ranking number

3 on the World Bank's Iist of low Income nations In 1979. Per caplits In=
come, now at $90 per year, actually declined by 0.4% per yesr from 1960-76
st the same time that I+ Increased by 0.9% per year In other low=Income
nations (World Bank 197911v),
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The economy of Bangladesh continues to be dominated by agriculture,
Bang!adesh remaining one of the least Industrially developed natlions
In the world. .

Unemp ioyment and underemp loyment, major economic problems In Bangladesh,
are high In both the towns and rural esreas. Furthermore, as population
Increases, agriculture will not be able to absorb the large numbers of
people joining the labor force; nor are other gsectors of the economy
able to cffer employment to the growing number of working age people.
(world Bank 1979:24).

3.2.! Economic planning

Economic planning In Bangladesh began with the first Five-~Year Pian
{1973-78), which almed at an annual growth rate of 3.3 per cent and

an annua! increase In per capita Income of 2.5%. The growth rate
during this perlod, however, averaged only 4.0% and per caplta Income
ectually dropped. Furthermore, the share of agriculture In GOP dec! Ined
only minimally: from 6% to about 59% ot the GOP.

The tirst flve year plan has been followed by a Two-Year Plan to cover the
years fliscal years 1979 and 1980. There are plans to Introduce long-range
planning In the form of a twenty-year plan beglinning In 1980. The Two-Year
Plan plen calls from a growth rate in real terms of 5.7% per year. The
sectoral allocatlons under this plar ar2 shown below:

Sectoral allocatlion under Two-Year Plan 1979-81
(Source: World Bank 1979:23)

Agriculture 25%
Industry 22%
Power and natural resources 12%
Transport and communications 18%
Physical planning and housing 10%
Education ) 4
Health 3%
Family planning 3%
Other 2%

Total 100§

3.2.2 Agriculture

Agriculture Is the mainstay of the aconomy of Bangledech. In recent
years |t has accounted for over 36§ of the gross domestic product and has
employed nearly 80% of the total workforce. Agrlicultural productivity,
however, Is among the lowest In the world (World Bank 1979123),

Bangladesh has been unable to meet the food needs of Its growing popu-
latlion without Importing substantial quoantites of food; graln Imports
during the perlod 1969/70 to 1977/78 overaged |.56 mlllion long tons
per yeer, with a high of 2.74 miltlon long tons In 1972/73 and & low of
0.8) long tons In 1976/77 (World Bank 1979196). However, progress

has been made In this areas; It woather conditions hold, food ald needs
for 1980 sre expected to ¢ecline to 1.2 miltion tons of grain. Selitf=
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sufficlancy in grain Is a major planning objective of the Bangladesh
povernment,

3.2.2.1 land use

Because of the density of i+s population and consequent pressure on

land, nearly all of the cultivable land |Is Bangladesh |s already farmed.
There |s, theretore, iIttle hope for bringing new land under cultivation;
Increase In Irrigation and the use of Inputs such as ferrillzer offer the
me jor hope for Increased agricultural production.

The area of land used for cultivation (net cropped area) In Bangladesh

Is some 8,274,100,000 hectares or about 58% of the total land erea

of the country; tota! cropped area (a figure which Is arrived at by counting
single~cropped areas once, double-cropped areas twice, and triple-cropped
sreas threwv times) Is 12,319,500,000 hectares (30,441,000 000 acres).

LAND USE: 1976-77
(Source: Monthly Statistical Bulletin.,. May 1978:34-33)

1000's g of
of hec- land
)ares
Land types
not avallieble for cultivation 2,681.3 18.78%
torest* 2,205.2 15,445
cultursble waste 267.5 |.8%
current fallows 848.8 5.94%
single-cropped area 4,870.4
double~cropped area 2,862.0
triple=cropped area 591.7
total cropped area 12,519.5
net cropped area 8,274.1 57.94%
TOTAL AREA 14,278,221 100,008

3.2.2.2 land tenure and farm slze

The land tenure system of Bangladesh Is based on the East Bengal State
Acquisition and Tenancy Act of 195!, which, among other things, granted
propr letary rights to peasants, set up minimum |Imitg for land holdings
of from 1.2 to 3.2 hectares and maximum [imits of 13.3 hecteres, and dis-
couraged fragmentation of holdings prevalent under Islamic Inheritance
laws (Kurlan 1978:112).

The success of these efforts has been questionable. There Is evidence that
because of factors such as continued population growth, crop fellures, and

¥8ee section 2.5.1 for differing deta on torest lend.
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tormers' Indebtedness, farm size has continued to decrcase while the number
of landless people has Increased (Worl!d Bank 1979:18).

According to a 1977 survey, the average size of farm holdings (including
tenanted I2nd) is just under | hectare. However, an estimated 82% of
rural householids own less than this average holding, and 49% are land-
less or nearly landless (owning less than 0.2 hectaras). There Is some
tenanted land, but about 80% of all tenanted land is farmed not by those
who ere landless but by those who own an average of 0.7 hectares of thelr
own land. Because of the . arge young population and the large number of
new households belng formed each yeur, fragmentation of holdings and land-
lessness continue to increase rapldly (Worid Bank 1979:19),

3.2.2.3 major crops and cropplng seasons

Rice Is the major crop of Bangladesh, accounting for some 80% of total
Cultivated land. Jute and tea are the major cash crops of the country.
Rlce and other crops are harvested In three seasons In Bangladesh: a?hanl
O~ haimantic (cold weather:November-December) includes harvests of rice
és well as of sugar cane; rabl ((February-March) Is the perlod for the
harvesting of dry season rice (boro) as wel | 8s of vegetables, frults,
chlllles, pulses, wheat, barley, oll-seeds, tobacco, and some fodder
crops; kharit (July to September) Is the perlod for the harvesting of
8us rice as well as of jute.

3'2.2.2.' Rlce

Rice Is the chlef crop of Bangladesh. The thrae types of rice and *helr
planting seasons are Indlcated below. Although amen rice Is grown through-
out the country, the major districts for Its productlon are: Barlsal,
Noakhall, Khulna, Farldour, Dacca, Sylhet, Mymensingh, and Rangpur.

The leading districts ior the productlon of 2us rice sre are Barlsal,
Mymensingh, Rangpur, Jessore, Dacca, Kushtla, and Comilla. Boro rlice

Is produced chlefly In Sylhet, Mymensingh, Dacca, Rajshah!, Comllia, and
Faridpur (Abmad 1976:66-67).

RICE CROPS
sowing season typs of molsture harvesting § of S of aversge
crop and pisnting ground source season rice rice yleld
method land crop per ocre
In_mpyndg#
Avgn s0wn |n May= lowiand monsoon November« seg 56% 1,8
June; trunge paddy rains Jenuary 14.2 (77/78)
plented(2/3),
broadcest
(/3
[} sown In ¥prch~ higher  rainfed: late June 2 298 9.40
Aprily trans= ground  eerly ?M'ough 0.8 (71/18)
planted rains Avgus
[ ] sown In I ower irele Aprlie 108 208 23,0
NOvasber= areas gated May U9 (MmN
Januery: marshes,

traneplanted svemps

(Bource for flgures: world Bank 1UT¥194)
Wive yeor evarage: 1970/71=1974-75

S%0ns eeung=82 20 pounds
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3.2,2,2.2 Whest

Wheat Is a promising crop for Bangladesh. It |s grown chiefly In the

north Bengal districts: Rajshahi, Pabna, Rangpur, Fardipur, and Kushtla,

At present It is Iimited to 3% of the volume of total graln output and I+ can
be grown only In the dry season, but Its potential for growth Is felt to bhe
large (Worid Bank 1979:1). According to one recent survey of the agriculitural
situation in Bangladesh, Increased use of the dry season for wheat growing "is
one of the greatest challenges and.promises of agriculture In Bangladesh
(Worid Bank 1979),

3.2.2.2.3 O0Other tood crops (see tabies)

30202.3-3 Jute

Jute Is the chlef commercial crop of Bangladech, Jute and jute-based pro-
ducts continuing to supply most of the export eurnings of Bangiadesh-=71%
In 1977/78.

Jute Is grown from late February to September. There sre eight leading
Jute production districts, which together form the Jute bait of the
country: Mymensingh, Rangpur, Comilla, Dacce, Farldpur, Rajshahl, Pasbna,
and Bogra. Because Jute and aus rice are grown during the same season,
there Is some competition batween these two crops for avallable land,

and tarmers' decislons on which crop to grow are often cependent on

which crop was most productive during the previous season (Ahmad 1976:6%).

The area sown to jute has been Increasing In recent years, and Jute pro=-
ductlon for FYI979 Is expected to be up consliderably. Increased production
has come about to some extent because of an Intensive Jute Cultivation Scheme
(1JCS), which covered some 1.24 miiilon hectares in 1978. However, the worid
market demand for this product has been growing at a slow pace, so that
Increased productivity of Jute could lead to overproduction (World Bank
1979:35-35) .

3.2.2.3.4 Qther commerclal crops

Sugar cane Is a traditional crop In Bangladesh, but the area planted to this
crop has remalred relatively static. The major suger cane areas are the
northern districts of Rajshahi, Dinajpur, Rangpur, Kushtia, Farldpur,
Mymensingh, and Pabna, which produce about 60% of the crop. Sugar pro-
cessing factories are also loceted in these areas (Ahmad 1976:77).

The tobacco crop Is small, land planted to tobacco having decressed
since the late 1940's. The chlef planting areas are In n~rth Bengal,
where both climate and soll conditions are sultable, Rangpur District
being the leading tobacco producing area. Other tobacco produclng
areas are Mymonsingh, Sylhet, Farldpur, Dacca, Barlsal, and Chitta-

gong.

Tea has been grown as a commsrclal crop In the Bangladesh srea since
The middle of the hineteenth century and today st!ll forms the bas!s
of a substantial Industry. Tea accounted for about 9% of the value of
oxports In 1977/78. About 955 of the tea grown In Bangladesh comes
from the Sylhet DlIstrict; the remalnder |s grown in Chlttagong, the
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Chittagong HiIl Tracts, and Comiila. Tea production was seriously
sffected by the war which followed Bangladesh's proclamation of Inde=-
pendence in 1971, but In recent years tea production has equalled or
surpassod ezariler lavels (Anmad 1976:82-84).

Cotton, once a valuable crop grown on the plains of Bangladesh, Is
now grown In only limited quanitites, principally In areas under
shitting cultivation In the Chittagong HIll Trects. There have been
plans to start cotton cultivation under Irrigation in the northern
districts including Rangpur, Dinajpur, Bogra, Jessore, and Dacca
(Anmad 1976:87).

Other products with some commerc!al value are betelnuts or arecs,
grown In the southern districts of Noskhail, Barisal, Comiiia, Khylna,
and Chittagong, and betel vine, which, with betelnuts, formed one of
the ingredients of pan leaf, a substance commonly chewed in the Indlan
subcontinent (Ahmad 1976:87).

$5.2. Llvastock

The staus of |lvestock In Bangladesh Is Indicated In the table on page
Livestock contribute about 5% of the gross domestic product of Bangladesh.
Cattle and buffalo play an important role as dratt animals, and hides

and skins from these animals as we!l as from goats and sheep are toreign-
exchange earners (leather accounted for about 9% of the value of exports
In 1977/78). In addition, cattie manure serves as both a fert!!izer

and a fuel.

Livestock breeding iIn Bangladesh Is hampered by a lsck of natural grass-
lands and by heavy pressure on land for food production rather than

for grazing. Livestock are fad mostly on chopped paddy straw and small

grass patches (Ahmad 1976:92); lack of fodder had generally been 8

clted as the raason for the low numbers of |lvestock as well as for thelr low
productivity,

5.2. Irrigaticn and use of ferti||zers oand pesticides (see also 2.3.5)

Because Bangiadesh |s already exploliting most of Its cultivable land,

the increases in agricultural production necessary to meet the food needs
of the country's growing population can be met through Increased croppling
Intensity to be achleved principaliy through the provision of Irrigation
water. Glven the present low lavel of double and triple cropping In
Bangladesh, thare 8ppéars to be ¢reat potential for Increasing productlon
through the provision ot Irrigation water, particularly during the dry
season (World Bank 1979:29i%. It has been estimated, for example, that
the shallow tubewel! project In Northwest Bangladesh, which covers some
130,000 acres, would lead to an Increase In toodgrain production of

about |17%; the project aiso calls for Increased use of pesticlides and
high yleld veriety seeds (Wor!d Bank 1979:29). It has been calculated

{G-0RDr flgures cltad In Worid Bank 1979 place the ievel of irrigated acreage
r 2,7 mllllon In FY76. The government of Bangladesh In one of its statistical
illeting Issued In mid-1978, claimed 3,003,020 Irrigated acres for FY76.
:cording to FAO estimates Irrigetion reached 3.2 miiilon acres as of 1977.
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ferti|izer and pestic!des

Both fertiiizers and pesticides are subsidized by the government, such
subsidlies representing as much as 408 of expend!tures under the govern-
ment's Annual Daeveiopment Program in 1976. Fertiilizers are both pro-
Cured and distributed by tha Bangladesh Agricultural Development Cor-
poration (BADC); pesticlides are procured by BACD but distributed by

the Plant Protect!ion Directorate of the Ministry of Agrriculture. The
BACD also supplies Improved seed to farmars, Very often pesticides,
fertiiizers, and Improved seed are used In conjunction with Irrigation
projects. According to a World Bank assessment, however, Increases

In crop productlion in recent years, are due more to the use of fertilizers
than to increased Irrigation (World Bank 1979:30).

Demand for fert!ilzer has Increased in recent years, partially because

of government subsidies and partialiy bascause of promotional efforts ine
volving the distribution of demonstration kits, the provision of credit,
and Increased assistance from extension services. Fertiilizer yse in

FY78 came to 711,000 tons, 40% more than In FY77, and sales for FY79 have
been projected at 800,000 tons, although demand Is expected to be higher,
To meet FYI979 the government was relying on 600,000 tons of imported
fertilizer and domestic production of some 250,000 tons (Worid Bank 1979
3).

Records for FY78 Indicate that 29% of fertilizer was used for the aman
rice crop, 45% for the boro crop, and 26% for the aus rice crop. Urea
accounted for 67% of fertiiizers used, TSP (triple super phosphates)
for 27%, and MP for the remaining 25% (World Bank 1979:100). No duta
was found on the extent to which animal dung Is used as fertil|zer.

Bangiadesh government tigures show that between July 1977 and May 1978
2,463.1 metric tons of pesticides were distributed In Bangladech,
Breakdown by type of pesticide use was as fol lows:

Borer group
conventional 14.0%
granuliar 33.0
Pest complex 16.3%

Swarming,eercutting
caterpliiar group 5.2%

Soll treating chemicals 0.69%

Acaracldes 0.008%
Funglcides
fuller 7.0%
seed-treating 0.78%
Rodenticldes 0.14%
Weed killers 0.66%

RFAO tigures for 1977 Indicate that the following types of pesticldes
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that meeting the agricultural production targets set by the Ministry
of Agrliculture for fisca! year 1985 will involve extending Irrlgated
egricuiture from an Irrigated acreage as low as 2.7 milllon In FY76 to
some 4.8 to 3.5 mililon acres by FY!98% (Wor!d Bank 1979:30).

According to Bangladesh government figures, the most heavlly Irrigated
crop Is boro (dry season) rice, which accounted for 67% of Irrigated
area in 1976-77. Other Irrigated crops and thelr share In Irrigatad
agriculture for the same period were :aman rlce (6.9%); aus rice(6.3%);
wheat (5.9%); potatoes (4.6%); vegetables (3.1%); sugar cane (0.74%);
oll seeds(0.32%); cereals other than the above (0.2%); pulses (0.09%);
cotton (0.002%); and other crops (4.5%) (MSBoB May 1978:

The share of Irrigated area by division and district for 1976-77 Is
Indicated below (source MSBoB May 1978:46).

$ of total Irrigated

Division/District area
Dacca Division
acca 8.7%
KIshoregonj 12.1¢
Mymens | ngh 6.1%
Tangal| 2.7%
Faridpur 2.1%
Chlffagong Divislon
Chittagong 8.3%
Ctg HIlI T. 0.97%
Noakhal | 5.3%
Comi|la 9.3%
Rajshah! Division
Rajshahi 7.5%
Dinajpur 3.4%
Rangpur 3.4%
Bogr‘a ’0"
Pabna 2.2%
Khiune Division
Khulna 2,08
Barlsal 2.9%
Pstuakhal | 0.79%
Jessore 2.7

Kushtla 3.7%
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were used: aldrin and similar compounds, toxaphene, malathion, dinltro
compounds, other pesticlides, copper compounds, dithlocarbamats, 2,4-D,
and miscel lanous rodenticlides.

3.3.2. Shitting agriculture

3.4

Shitting agriculture, locally know as jhuming, Is practicad by the
tribesmen of the Chittagong HIl| Tracts of southeastern Bangladesh.
Forest areas are usually cut In February and burnt and clesred before
the rains begin. Planting tekes place after the first rains, Crops

Include melons, yams, vegetables, rice, and cotton. In the past

plots were worked for one or parhaps two years, after which the farmers
moved on, allowing the land to lle fallow for about ten years. More
recently, however, population Increases and consequent shortages of
land have worked together to reduce fallow perlods to about three
years. Crop production on jhum plots has therefore diminished

(Ahmad 1976:111-12).

Jhuming is sald to have had various adverse effects, particularly because
It Is practiced on siopes. As jummar!zed by Nafis Ahmad (1976:111), these
eftects Include Injured siopes, denuded of vegetable matter that has been
burnt. "On unterraced hill slopes," Ahmad continues,"...the water run-oft
resulting from over 80 Inches of ralnfall In three months plays havoc
with the soll cover. Enormous quentities of soll are washed Into small
channels which then carry It Into bigger streams. Thlis...method of agri=-
culture seems Incompatible with the princlples of forest conservation.
Besides agricultural operations, river navigation and port facllities

of Chittagong are ail adversely affacted In varlous ways" (Ahmad 1976:
I11=12). In some areas, erosion has become so bad that nothing wil|

grow any longer (Ahmad 1976:112).

lndusfrx

The Industrial sector of Bangladesh Is st!|| largely undeveloped, mining
and manufacturing together accounting for only 8.4% of the Gross Domestic
Product In 1977-78 and for about 7% of the labor force In recent years,

The most Important Industrlal activity Is jute processing. This Industry
declined somewhat In the 1970's after experiencing an upsurge In the 1960's.
but the last two years of the 1970's saw some Improvement of the prospects
for the Industry; consequently, the government has been taking steps to
ralse production (Economist Intelllgence Unlt 1979:23).

Other major industrial operations Include a stee! mll| at Chlttagong with

‘8an Installed capaclty of 750 tons of Ingots per day, several cotton textile

miils, paper and sugar mills, and chemical and fertillzer tactorles based
on natural gas. There are also two urea fert!!izer plants with a combined
cepacity of about 400,000 tons; two add!tlonal plants, schedulad 1o open In
1980, will ralse capacity to |.6 mililon tons, thus allowing a substantlal
surplus for export. There Is one ol refinery (at Chittagong), with

8 processing capacity of 1.5 mlilion tons; however, production has

hever exceeded .13 miillon tons In any single year (Economlst Intelllgenca
Unit 1979124),



n/

Smei! sc=le Industria! plants manufacture or assemble a range of (n-
dustrial end consumer goods, Including matches, clgarettes, soap, bicycles,
tootwear, tires and rubes, batterlies, pumps, and dlesel engines.

In 1972 the governmert of Shalkh Mujib nationallzed about 85% of the

large scale Industrias In the country, Including jute mllls, cotton textlles,
end sugar mills. The present government of Bangladesh has retalined most
Industries under stute control, but has been pursuing a pollcy of disinvest=
ment by selling soms nationallzed plants back to their origlinal owners or

to private business people. It has also been ancouraging forelgn and
domestic Investment In the prlivate sector and has reactivated the Dacca

stock exchange, which had been closed In 1971 (Economist Intelllgence Unit
1979124).

industrial production (from Economist Intelllgence Unlit 1979:24)
“(thousands of tons except where otherwlise Indicated)

1978/76 1976/77 1677/78 l978§79’
Jute text!les 478 490 ~R46
Cotton cloth 76 68 84 100
{(milllons of yds)
Cotton yarn 9! 82 107 19
(mllllons of lbs)
Cement 157 308 339 339
Steel anOfs 90 102 '20 oo
Petrolesum products 900 1,070 1,060 1,100
Paper 20 26 30 29
Newsprint 20 17 32 36
Fert!||zer 337 343 401 00
Sugar 87 139 179 131

*estimated
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4.0 ORGANIZATIONS WITH INTEREST IN ENVIRONMENT AND NATURAL RESOURCES
4.1 CENTRAL GOVERNMENT ORGANIZAT|ONS

4.1, Centra! government structure

The People's Republic of Bangladesh, from 1947 to 1971 the Peklstan
province of East Pakistan, proclalmed Its Independence from Paklstan In
March 1971 and, atter a period of warfare with Pakistan, establ!ished an
Independent par|imentary democracy under Prime Minister Shelkh Mujlb

In 1972. Instabllity led to the fall of this government and the establ|sh-
ment first of a presidential form of government and later of a milltery
dictatorship. 1t was not untll June 1978 that presidential elections

under unlversal su?frage were held. They were won by now president Ziaur
Rahman, whose party also triumphed In the par | Imanetary elections that
followed In February 1979.

As of January 1980 the goverrment of Bangladesh consisted of a President

and Vice President, a Prime Minister and two Deputy Prime Ministers, thirty-
tive ministries with specific concerns such as industries, Food, etc., and
+en Ministers of State Without Portfo!lo.

Many government agencies have functions relating o environment and natural
resources. Thase are considered in such detall as was available below.

With regard to pollcy, the state has declared a continuing policy 1) to
create, develop, maintain and improvement condltions under which man

and nature can thrive In productive and enjoyable harmony with each other;
2) to fulflll the social, economic and uther requirements of present

and future generations of Bangladesh; and 3) to Insure the attainment

of an environmental quallty that Is conducive to a Ilfe of dignlity and
well=being (Dutch Bilateral...1980:2).

4.1.1 Non-ministerial organizatlions and organlzations whosd atflllation could
not be determined

4.1.1.1 Envirunmental Pollution Control Board (ESCAP 1978)
Establ lshed: (977

Functions: To :ocordinate inter-ministerial activities relating to
Fhe environment; to establist environmental pollcy; to review and
make suggestions ior Improvements In environmental legisiation.
Among Its conzerns ary both all forms of pollution, Including water,
alr, marine, aid nolze pollution (ESCAP 1978:30).

Specific functlons are as stated In the Environment Poliution Control
Ordinance 1977 are:
1) to formulate policies for the control, prevention and abatement
of environmental pollutlion;
2) suggest measures for the Implementation of Its policles;

To cerry out these functlions the board may:
@) require persons to furnish specitic Informat!ion;
b) call tor @ report from the Director of the Implementing cell
on the exl|sting and potential protslems of environmental poliution;
¢) sppoint such oxpert committees as it may consider necessary.
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The chalrman of the Board is to be the member In charge of Physical
Planning and Housing of the Planning Comission; under him are high
level representatives of the Ministries of: Local Government, Rural
Development and Cooperatives; Agriculture and Forests; Industries;

Home Affairs; Power, Water Resources, and Flood Control; Public Works
and Urban Development; Fisheries and Livestock; and Health and Population
Contral. Also Included are representatives of the Bangladesh Inland
Water Transport Authorlity and the Bangladesh Meteorological Departmant.
The Implementing arm of the Board Is the Pollution Control Cell under
the Ministry of Local Government, Rural Development, and Cooperatives
(see 4,1.2.4),

The Board Is to meet a times determined by the Chalrman or In response
to an appeal Initiated by persons agrieved by the actions of the Pollutlion
Control Cell.

The Board also serves as the focal point for the UNEP Infoterrs Program;
8s such It has responsibliity for Information related to environmental
programs.

Water Pollution Control Board (ESCAP 1978)
Food Directorate B1dg.

16 Abdul Ghan! Rd.

Dacca

The Board Is responsible for mek Ing policies for the control, pra-
vention and abatement of water pollution (Dutch BIlaters!...I980:14),

Laboratory of Water Pollutlon Control Project
ullding, 3rd Flood
Dacca

Among the concerns of the laboratory are analysls of water for Inorganic
const|tuents, water quallty surveys, and planning and Implementation of
pollution control measures. The laboratory also conducts studies on the
effects of Industrial effluents on fish (Dutch Bllateral...I1950:19),

Alr Pollutlon Control Proect
House No. 242, Road No. 2
Ohanmond |

Dacca

Concerns of the project Includes control of sources of poliuting
emissions; measurement methods Inciuding monitoring of alr qual lty;
legisiation; and standardization (Dutch Bllateral,..1980:19),
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4.1.2 GOVERNMENT MINISTRIES

4.1.2.1 MINISTRY OF FLOOD CONTROL, POWER, AND WATER RESOURCES
Dacca

4.1.2.1.1 Bangladesh Water Development Board(BwDS8)

The BWDB is one of the chief agencies concerned with water resources

and thelr development In Bangladesh. [t iIs entrusted with the responsibiiity
for solving problems related to the overflow of water during the monsoon

and low fiow during the pcstmonsoon seasons. It s also responsiblae

for the overal!i development and optimum utillization of potential water
resources by providing flood protection measures, removal of dralnage
congestion, prevention of Ingress of saline watar In crop lands, and

the provision of irrigations facl!ities (Bangladesh. Ministry of

Finance 1977:216). In 1976 the BWDB supplied Irrigation water for

some 110,000 acres; by fiscal year 1983 I+ Is expected that I+ wil|

be supplying water for a ares ranging from 350,000 to 1,240,000 acres
(Wor |d Bank 1979:32).

4.1,2.2 MINISTRY OF AGRICULTURE AND FORESTS

4.1,2.2.1 Forest Department

Headed by a Chliet Conservator of Forests, the department Is charged

with regulating and exploiting forest resources under Its control

(ESCAP 1978:29). Also charged with wiidlife preservation and management ,
The appropriate organization for wiidi!te preservation Is reporied

to ha still In the process of development; progress In this area

Is Impeded by a lack of expertise and training facxiiities as well

as by lack of public education and awareness of the problem (ESCAP
1978:30)

4.1.2.2.2 3§parfmonf of Plant Protection
Kakral| Road
Dacca

The Department handles plant protection and all kinds of pesticides.
It carries out work Involving quallty control, residue blodegradetion
resistance, Insect toxicology, and mammal lan toxlicology. It Is In=
volved In the distribution of pesticides and In the application of
pesticides by alrcratt.

4.1.2.3 MINISTRY OF FISHERIES AND L IVESTOCK

4.,1,2.3.1 Olrectorate of Filsherles

The Oirectorate's main functions are research, extension, tralning,
edministration of the Fisherles Ordinance, fishermen's welfare, pro=-
motion of fisheries development, legisiation, Iicensing certitication,
otc. As of 1977, the major tasks being carried out by the directorate
related to e fect-finding Inventory of Inland flIgherles resources,
production orlented research, and reclasmation of Government dere!ict



78/
4.1.2.4 MINISTRY OF LOCAL GOVERNMENT, RURAL 7TEVELOPMENT AND COOPERATIVES

4.1.2.4.1 Dlrectorate of Environmental Pollution Control

Cavers water pollution control schemes, noise pollution, and alr
pollution, including polliution from moblle sources (ESCAP 1978:29).

4.1.2.4.1.1 Environmental Pollutlon Control Cell

Headed by a Director and two Deputy Directors and employlng a chemist,

a research of ficer, and technical fleld of ficers, the Environmental
Pollution Control Cell Is to plan for the control, prevention, and
abatement of pollution In Bangladesh. Its program Includes a detalled
survey of Industries; compllation of monitoring data and water samples
to be analyzed In the fleld and In laboratories; blo-assay tests

to estabiish permissibla concentrations of various toxic chemicals

being discharged Into water as Industrial effluents; a datalled river
survey for pollution abatement; the establlshment of a data bank

and the setting of standards for drinking water, for Industrial effluents,
and for other uses. The work of the Cell In carrylng out these functions
has been hampered by lack of money, equipment, and technical expertlise
(ESCAP 1978:28).

Under the current Two-Y~ar Davelopment Plan (1978-80), the Cell Is
engaged In water and alr pollution control programs at a total cost of
Taka 21.5 milllon (Dutch Bllateral...1980:3).

4.1.2.4.2 Dlrectorate of Public Health Engineering

Responsible for Implementation of rural water supply and sanitation pro-
grams under funds allotted by the National Planning Commission.

4.1.2.4.3 |Integrated Rural Development Program (IRDP)
Shadaran Bima Sadan
24-2% Dliikhusa C/A, DACCA

Begun on a natlional laevel In 1970, tha IROP Is based on a two-tier
cooperative system that Is designed to bulld up viable rural Institutrions
through which fsrmers can participate In the davelopment activities

of the ceniral government. With expected participation of 200 thanas
(see 4.3 balow) as of 1977, the IRDP programme iInvolves, among other
things, distribution of agricuitural Inputs such as fert||lzers,

Improved seeds, and pesticides and distribution of hand tube-wells
(Minlstry of Finance 1977:1294-95).

4.1.,2,9 MINISTRY OF PLANNING

4.1.2.9.1 Planning Commission
e-E-Bangla Nagar, DACCA

The Planning Commission has several divisions which concern themse!ves
with environmental matters.

Flood Contro! and Water Rclourccs‘olvlllon

Ivislo oncerned withy water resources plenning, flood control
;p3b?cm| nna 1Rc?r appraisal, 3ormuloflon of national wg;fhor and flood
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control pollicy, sssessment of manpower needs Ir this area, and approval
of water resources and flood contrcl schemes (Outch Bilateral...1978:20)

Physical Planning and Housing Sectlon

The Seactlon Is responsible for all maffors related to physical planning
and hoysing from the national level to the local level,

Yransport Survay Unlt

4.1.2.5.2 Statistics Diviaglen

Bangladesh Bureau of Statistics

Publishes Monthiy Statistical Bulletin of Bangladesh, with sta~
tistics covering: populaticn and tamily plannings food and
agriculture; meteorology; wages; prices and price Indlices;
Industry; transport and communication; foreign trade; and national
income and flnancial statistics,

4.1,2.6 MINISTRY OF HEALTH ANO POPULATION CONTROL

4.1.2.6.) Dlrectorate of Population Control and Famlly Planning

The Directorate Is responsible tor programs Involving family planning,
Including education In contraceptive use, as .el| as maternal snd
chiid health (ses 1.5.9).

4.1.2.6.2 Olrectorate of Health

The chlef emphasis of the government's heaith policy as carried out
by the direcrorate of health is the provision to the country's pre-
dominantty rural populaticn or a comprehensive, |low-cost healtn
package at the local level, Government plans to achleve this end
called for the estab!ishment of 3356 Rural Health Centers at the union
parishad level of loca! governmert and twenty=-f|ve-bed hospitals

st the thana level. |owever, high costs and other difficulties have
thwarted the achlevemant of thls goal (Loomis 1976:147-49),

4.1,2.7 MINISTRY OF SCIENCE AND TECHNOLOGY
4.1.2.7.1 Meteorology Department

er-E-Bangia Nager
Dacca

The Department records, obierves, and snalyzes weather, rainfell,
and climate in Bangladesh., |t [ssues weather raports as part of
its routine work.

4,1,2.8 MINISTRY OF EDUCATION

4.1.2.9 MINISTRY OF LAW /N0 PARLIAMENTARY AFFAIRS

Responsible In conjunction with the Environment Control Bosrd for
reviewing and recommending Improvementa In environmantal legisiation,
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8,1.2.10 MINISTRY OF PETROLEUM AND MINERAL RESOURCES

4.1.2.10.1 Bangladesh Mineral Expioration Development Corporation

4,1.2.1) MINISTRY OF RELIEF AND REHABILITATION
Dacca

The Ministry ls a permanent rellef organization responsible for co-
ordinating reliet activities of the government of Bangladesh and of
international and voluntary agencies and ot bllateral donors. It

works In close cooperation with the Bangladesh Red Cross, which carries
out many warning and rellef operations, particularly in the case of
cyclones.

4,1,2.12 QTHER MIMISTRIES

Ministry of Land Administration and Reforms

Ministry of Jute

Minlstry of Ports, Shipping and Inland Water Transport
Ministry ot Civil Aviation and Tourism

Ministry of Labor and industrial Welfare

Minlstry of Industries

Minlstry of Manpower Davelopment and Soclal Welfare
Ministry of Pubilic Works and Urban Development

4.2 GOVERNMENT CORPORATIONS

4.2.! Bangladesh Fisherlas Development Corporation (Ocean Research Index 1976)
=25 Diikusha Commercial Area
Mot Jheel
Dacca 2

Scope of interests: The corporation has conducted & pre-investment survay

for the devalopment of fisherles In Bangladesh In coliaboration with the
UN Speclial Fund of the Food and Agriculture Organization. The Corporation
is presently engagud In fishing operations In the Bay of Bengal with
mechanized fishing boats and a trawler fleet.

4,2,2 Bangladesh Foregt Industries Development Corporation

The BF IOC was estab!ished by the Government to deal with the extractlion

of timber and small wood and to develop forest-based industries. As of
1977 the BFIDC hed two timber extraction projects and i3 wood based In=
dustries throughout the country (fIve wood-treating plants, four mechanized
door and window manufacturing factories, two mechanized furnlture-making
tactories, ona plywood factory, a hard board miii, and a pulp miit)
(Bangiadesh. Minisatry of Flnance 19771123-24).

4.2.3 Bangladegh Agricultural Devalopment Corporation (BADC)

The BADC |3 one of the chief agencies dealing with water resources In Bangla«
desh. In 1976 |+ suppliad Irrigation water for scme (.61 acres of lend;
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over the next six years it Is expected to supply wator to Irrigate as

many as 3.23 million acres (Worid Bank 1979:32). The types of Irrigation
provided by BADC Include low I1ft+ pumps, deep tubewelis, and shallow
tubewel is.

4.2.4 Bangladesh Chemical and Far+!|lzer Corporation
L) Moflihocl C.A., §ilpa

Bhaban
Dacca

The Corporation Is responsible for the establ!ishment of chemical and
fartilizer plants In the country, Including effiuent control for these
operation (Dutch Bilateral...1980:16).

4.3 LOCAL GOVERNMENT

The basic units of regional administration are (from top to botton) the
dlvision, the district, the subdivision, the thana, the parishad, and

the village. There are four divisions (Chlttagong, Jacca, Khulna, and
RaJshahl), each headed by a commissioner. Under these sre 19 districts,

each headed by & deputy commissioner, which is the most important govern=
ment repr.sentative at the local level. The districts under each d)sIsion
are: Dacca Division: Dacca, Faridpur, Mymensigh, Tangalii; Chittagong Division:
Chittagong, Chittagong Hill Tracts, Coml)la, Noakhall, Sylhet; Khulna Division:
Khuina, Barisal, Jessore, Kustiz, Patuakhalli; RaJshahi Division: Rajshahi,
Bogra, Dinajpur, Pabna, Rangpur. Belong the district level are a total

of 62 subdivisions, divided Into 418 thanas, 4,35! unlon parishade, and

71,291 viitages. The functions of the varlious governments have tended

to shift with various governments (Kurlian 1978:109).

The functions and powers of various local governments are established under
central government laws, such as the Local Government Ordinance (976,
which, among other things, assigns functions such as sanitation and pro=
vision of water supply to Union Parishads. Some functions specifically
stated are: sanitation, conservancy, and other measures for the cleanliness
of the union; plantation and preservation of trees In general, and plantation
and preservation o' trees on public ways, publlic streets, and public places
In particulur; regulation of offensive and dangerous trades; adoption

of measures for preventing the contamination of the sources of water-supply
for drinking; provision and maintenance of wells, water pumps, tanks,

ponds and other works for the supply of water; regulation or prohibition

of the watering of cattle, bathing or washing at or near wells, ponds

or other sources of water reserved for drinking purposes; regulation

or prohibition on various Industrial activities (dyeing and tanning,
operation of kilns, and quarrying) within residential a-eas; and provisions
for management of the environment. Parishads may also make bylaws In
certain areas (including prevention and abatemsnt of nulsances and regulation
of dangerous and offensive trades) and levy certain taxes. All activities
of local govarnments are under the surveillance of the cantral government,
which is authorized to direct 1ocal governments to carry out certalin
measures and fo suppress measures contrary to the provisions of the Local
Government Ordinance.

In Dscca, the nation's cspital, the Dacco Watnr Supply and Sewsrege
Authority Is responible tor both the development of the sewerage system

and the development of drinking water supplies.
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4.4 RESEARCH AND HIGHER EDUCATION

Research and education In the fieids of environment and resources are pro-
vided by the organizations tisted below. Three universities (Dacca,
Bangladesh University of Engineering and Technology, and the Jahangir
Nagar University) offer courses on the environment, while institutions
such as tha BAngladesh Counci! for Sclaentitic and Industrial Research
carry out reserach related to environmental matters.

There are reported to de manpower shortagss, however, both on the technlcal
end administrative levels In these flelds. Public officials are sald to

111 Informed on environmental matters, the capacity for forestry and wllid
Ilfe managemant Is |Imlated, and insufficient agricultural extension
tacilities leads to the Inapproprliate use of both ferti!lzers and pesticides.
(ODucth Blisteral,...1980:12).

4.4.1 UNIVERSITIES AND COLLEGES

4.4.1.1 Bangladesh Agricultural Unlvers|ty

Mymens|ngh

Founded: 1961
Language of Instruction: English and Bengall
Students/teachers: 2,409/344

Faculty of Fisheries (Ocean Research Index 1976)
Department of Fisheries Blology and LImnology

Departmant of Agriculture and Management
Department of Flisheries Technology
Faculty of Agriculture
Faculty of Animal Husbandry
Faculty of Agricultural Economics and Rural Soclology
Faculty of Agricultural Engineering and Technology

4.4.1.2 Bangladesh University of Englneering and Technology
amna

Dacca

Founded: 196!

Language of Instruction: Engllsh
Students/teachers: 1,B800;235

Feculty of Archlitecture and Planning

Feculty of Engineering

The Enviranmental Engingering Divislion of the Clvil Engineering
Department offers under-graduate and post=-graduate courses In
water supply, urban and rural sanitation, water treatment, water
poliution, and waste treatment and disposal. The division also
conducts research In these flelds (Dutch Bilnterat...1980119).
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Reseerch areas: the Unliversity is Involved In resesrch on solar
energy utlilizetion and on bio~gas generation (Dutch Bilateral...!980:21),

Unlvars{fy of Chittagong
Chittagong

Founded: (966

Language of instruction: Bengall and Engllish
Students/teachers: 3,912/309(excluding 64 afflilated colleges)

Faculty of
Faculty of
Faculty of
Faculty of
Faculty of
Faculty of
Facuity of
Faculty of

Education
Engineering

Law

Medicline
Sclence

Soclal Sclences
Arts

Commerce

Programs: the Department of Geography offers courses In the main
branches of physical and human geography, Including physical en=
vironment systems, population, and urban transportation (Dutch
Bilateral...1980),

Attached Institute: Institute of Forestry
Among other things, the Institute has been studying mangrove
ecology and mangrove management (Dutch Bllateral...|980312).

University of Dacca
amna
Dacca

Founded: 192|
Language of Instruction: Engllsh
Students/teachars: 68,032/82%

Faculty of
Faculty of
Faculty of
Faculty of
Faculty of
Faculty of
Faculty of
Faculty of

Facuity of

Arts

Commerce
Sclence

Law

Madicine
Education

Fine Arts
Social Sclences

Blologlical Sclences

Within the Department of Zoology work Is belng carried out on
parasitic diseasts aftecting tish and the effects of pollution
on tigsh (Dutch 8Iiaforal...!980:l9).

Feculty of Post-Graduate Medical Sclences and Research
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gnvg‘onmnnfal studles: Through Its iInstitute of Envi~onment Research
» the University parforms work relating to the environment
(Outch Bliateral...1980:12),

Jahanglirnagar University

avar
Dacca

Founded: 1970
Students/teachers: 920/132

Faculty of Soclal Scliences .
Faculty of Mathematical and Physical Sclences
Faculty of Arts and Humanitles

Environmental studies: The University is reported to offer courses

In environmental matters (Dutch Bllateral...!980312).

University of Rajshani
Rajshahi

Founded: 1953

Students/teachers: 32,630/369

Faculty of Arts
Faculty of Sciences
Faculty of Law

Faculty of Education
Faculty of Commerce
Faculty of Medicine
Faculty of Englineering

Attached Institute: Instituyte of Bangladesh Studles

4.4.1.7 QOther Institutions providing sclentitic and technological training

Bangladesh Texti'!e Institute

Oacca

Chittagong Polytechnic Institute

Chittagong (1,320 students)
Founded: 1962

Dacca Poiytechnic Institute

Tejgeon Industrial Area
Dacca

Institute of Leather Technology
Dacca

Institute of Postgraduste ﬁodlclnc'and Research
Dacca 2
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Sclentific and technological ressarch Institutions under a?vornm.nf
egoncios {autonomous agencles are marked with an aster(s

Ministry of Agriculture and Forests

Bangladash Agricultura) Research Councii®
Bangladesh Rice Research Institute*
Bangladesh Agriculture Research Institute*
Soll Fertllity and Soll Testing Institute
Wheat Research Cantre

Potato Research Station

Cotton Research Statiun

Tobacco Research Statlion

Hortliculture Development Centre

Institute of Blological Control#

Forest Research Institute

Ministry of Fisherles and L|vestock

Directorate ot Fisherles (Ocean Research Index |976)

| Kakral! Road

Dacca

Freshwater Fisheries Research Station
Ehandpur, Comilla

The station conducts investigations on different aspects of carp
Culture and catfish culture, |imnology and tertiiization, water pol=
lution, prawn and shrimp culture preservation, and processing of
fish. The Centre has received a figheries research vessel as a
grant from Denmark to undertake fish population management studles
and related ecological research In the rivers and other open waters
(Bangiadesh. Ministry of Finance 1977:119).

Fisheries Technological Station

Chandpur, Comilita

Marine Biological Laboratory

Veterinary Research Institute
Livestock Research Institute

Poultry Research Institute

Ministry of Jute

Jute Research institute®

Ministry of Commerce

Tea Research Station®
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4,4,2.3 Minlstry of Industries

Sugarcane Research Institute

Jute Text!ie Research Institute

Bangladesh Industrial and Technical Advisory Centre
Serliculture Research Institute

4,4,2.6 Ministry of Works and Urban Development

Road Research Institute
Buliding Research Institute

4,4,2,7 Ministry of Flood Control, Water Resources and Power

Hydraullc Research Laboratory
Sol! Research Laboratory

4.4.2.8 Ministry of Health and Femiiy Pianning (Health Divisien)

Bangladesh Medical Research Councl|*
Choier - Research Laboratory*
National Institute of Preventive Medicine
Ingtitute of Olseases of Chest
~ Cancer Ressarch Institute
Ingtitute of Public Health and Nutrition
Natlonal Nutrition Laboratory
Ingtitute of Post Graduate Madicine
Natlional Institute of Population Training
Family Planning Welfare Visitors Traning Centres (2)

4,4.2.9 Minlstry of Education

Ingtitute of Nutrition

Iingtitute of Busliness Administration

Institute of Statistical Research and Training
Ingtitute of Education and Research

4.4,2,10 Ministry of Locsi Gover - +. Rural Oeveiopment and Cooperat!ves

Bangiadesh Academy of R ‘v .- velopment
Comiiia

4,4,2,11 Ministry of Cabinet Atfalrs (Estab!ishment Division_
ationsl Institute of Publlic Administration
' Civl) Otticers Tralning Academy
Adminigtrative Staft College
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- 4.4,2.12 Ministry of Sclence and Technology

Bangladesh Atomic Energy Commission

Bangladesh Counci! for Sclentific and Industrial Resesrch (B.C.S.I.R)

rpur Road
Dhanmand|l
Dacca

Scope of activities: promotion, guldance, and cu-ordination of all
sclentific and industrial research; financing of spacific research
schemes; utiiizaticn of research for Industrial development; and
establishment, maintenance and management of |aboratories In Bangladesh.
The B.5.C.I.R. Is responsible for research on environmental effects

of Industrial deveicpment (Dutch Bllateral...1980:19).

Decca Laboratories (10 divislons): Food, Technology, and Applled Nutrition;
Natural Products; Glass and Ceramics; Flbre and Polymer; Fuel Technology
Leather Technology; Physical Instrumentation; Analytical; Industrial
Physics; Engineering and Process Development

Chittagong Laboratoriaes (5 divisions): Chemistry; Nutrition; Botany;
Pharmacology; Microblology

RaJshah! Laboratories (4 divisions): Lac Research; Olls, Fats, and Weaxes;
Fibres; Frult Processing and Preservation.

4,5 NON=GOVERNMENTAL ORGAN!ZATI10NS

4,.5.1.. Famlly Planning Association of Bangladesh
, Naya Paitan
Oacca 2

4.9.2 Wildiite Preservation Soclety of Bangladesh Kerim Vills,

10 Eisphant Road
Maghbazar, Ramna

Dacca 27
Member: I(UCN

4,5.3. Bangladesh Natlonal Geographical Assocletion
Dacca

Publishes semi-annual Journal, with erticlen on solls, raintall, end
natural resources. Since 1973,
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4.5.4  Soll Sclence Society of Bangladesh
Jepartment of Soil gcionco
Univers!ty of Dacca
Dacca
Founded: 19%8

Putiishes: Banqladesh Journal of Soll Sglgng!,

4.9.8  Zoological Soclety ot Bangladesh
epartment of [oology

University of Dacca
Dacca
Publishes: Bangladesh Journal of Zoology

4.3.6 Bangladesh Academy ot Sclences (not In World of Learnings 1978=79)
Dacca

Publishes the Journa! of Bangladesh Academy of Scliences

4,9.7 Bangladesh Institute ot Development Studles

Adam jee Court
Moti jhee! Commercial Area
Dacca 2

Founded: 1957
erforms basic research on developnedt and provides training in
socio-economic development and demography. Has a Iibrary of 43,300

books and 727 parlodicals. Pub!ishes The Bangladesh Development Studies,

a quarterly journal, since 1973.

4.5.8 Bangladesh Yolunteer Service
L} 8llkusha Commerclial Area
Dacca 2

. The organization Is Iisted as part of the environmental education
network ot the Environmental Liaison Centre In Nalrob! (EE Swltche
board, no. I, January/February 1978).
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4,6 MAB NATIONAL COMMITTEE FOR BANGLAOESH ‘
(Source: List of MAB National Committees, July 1978)

CHA | RMAN

SECRETARY

Professor M. innas ALI

Sclence Advisor to the Preslident
c/o Ministry of Educalton
Bangladesh Secretariat

Dacca 2

Mrs. Tahira AHMED
Assistant Secretary
Bangladesh National Comm|ttee for Unesco
Minlstry of Education
Bangladesh Secretariat
Dacca 2
Chlet, Centre for Integrated
Environmental Studies for Development Planning
Head, Department of Marine Blology
Chittagong Unlversity

Dean, Faculty of Biologlcal Sclence
Dacca University

Chlet Conservator of Forests
Minlstry of Agriculture

Division of Forests, Fisherles, and LIvestock

Princlipal, Forest Research Institute
Chittagong

REPRESENTATIVES FROM;

Sclence and Technology Division
Ministry of Education

Commonweal th Human Ecology Councl!==Beng!adesh
Water Cevelopment Board

Unliversity of Dacca

University of Rajshahi

Unlversity of Chittagong

Jahangirnagsr Univers!ty

Bangledesh University of Englneering and Technology
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Bangladesh Agricultural University

Bangladesh Agricultural Unlvers!ty
Mymens I ngh

Ministry of Patroleum snd Mineral Resources
Planning Commission

8.C.S.1.R.

8.A.E.C.

Dlrectarste of Meteorology

Geological Survey of Bangladesh

Directorate of Soil Survey

Figsherles Section
Ministry of Agriculture

Livestock Section
Ministry of Agriculture
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LEGISLATION DEALING WITH ENVIRONMENT AND NATURAL RESOURCES

The basic document under which Bangladesh has functioned as an indepe=
dent na*ion has besn the Constitution of 1972, which was amended In
January 1973 to create a system which placed greater powers in the
president, and which was subsequentiy changed by proclamation In

April 1977 tu reflect the Islamic character ot the nation. A new
constitution had been promised %or 1979, The lagal system of Bangladesh

Is based on English common law as wdopted from the ear!ier British colonisl
regime. It could not be ascertainad to what extent other more traditional
legal systems are operative In the country.

Environmental legisiation such as the Poliution Control Ordinance 1977

was drafted by environmental experts, processed by administrators and

put In final form by the Ministry of Law and Parilamentsry Affairs, which
also bears responsibliity, with the Environmenta! Pollution Control Baord,
for reviewing and recommending Improvements In such legisliation (ESCAP
1978:26). At least one major plece of resources legislation stiil In

force in Bangladesh--the Forest Act of 1927--was promulgated during the
period of British rule, and taws covering water usage also date from

that era. Other 1egisiation has besn Inherlitad from the state of Pakistan,
of which Bangladesh formed a part untii 1972,

The major plece of legisiation for poliution control Is the Environment
Pollution Control Crdinance of 1977 (ses 5.1.1 below). I+ Is reported
that a National Environmental Protectlion Ordinance is In preparation

to replace this ordinance and to upgrade and cover all flelds of environ=
mental legisiation (Dutch Bilateral...1980:2).

There is no legisiation covering environmental impact studies, but the
government has stated that such anaiysis Is conducted as a "pollcy
matter" (Hassan 1978:15%).

As for lega! education specifically touching or wnvironmental [ssues,

It was reported in 1978 that arrangements were buing made to Include
environmental leglisiation In the sy!labus of tho law school In Bangladesh
(Hassan 1978:13),

With regard to enforcement of environmental legislation, the government
of Bangladesh, In response to a 1978 survey dealing with environmental
legisliation, reported that no cases had yet heen ad jJudicated under en-
vironmental |aws. Furthermore, thers was at that time no government
tawyer charged only with dealing with Issues related to environmental
managemert. As for the expected response of the people of Bang|adesh
toward environmental laws, the government reported that the soclety of
Bangladesh ",..is going to be rule-consclous and |aw-or|ented day by day.
Not yet" (ESCAP 1978:26).
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3.1 Genera! polluticn control

3.1.1 Yhe Environment Poliution Control Ordinance 1977

The Environment Pollution Control Ordinance Is a I3-article framework

lew which provides the basis for the reguiation of poliution of all kinds.
It establlshes the policy-making Environment Poliution Control Board

(see 4.1.1.1) and enumerates Its function and also sets up the Poliutlon
Control Cell to implement the policies of the Board.

The Director of the Pallution Control Cell Is empowered to!

8) require any person or commerclial or Industrial undertaking to adopt
such measures, including construction, modlfication, axtension or
alteration of any disposal system as may be specitied therein for
the prevention, control and abatement of existing or potential polliution

of the environment;

b) require any person, etc. to furnish such Information as may be specified
therein reiating to wastes, sewerage system or treatment works In any
land or bullding owned or occupied by such person or undertaking;

€) require any person, etc. to permit any officer named thereln to enter upon,
Inspect and search any land or butiding owned or occupled by such person
or underteking and to Inspect and test any wastes, alr, water, soll,
plants, materials of disuosal system found therein and to afford all
reasonabte opportunities to such officer for such inspection, search
and test,

Orders issued to by the Dlirector are to be complled with, although appeals
against such orders may be submit+ted. The penalty for falture to comply
with the orders Is a prison term extending to one year or a fine of up

to taka 5,000 or both; a further finn of taka 20 may be Imposed for every
day on which the offense continues (one takes=U.S. 6 cents as of Feb. 1979).

It the offending party is a commerclal or Industrial undertaking, every
owner, director, manager, secretary or other officer or agent thereof
is Jeemed to be guilty of the offense, unless he can prove that he made
all efforts and exercised all diligence to prevent the commission of
the offense.

5.2 Weter Resources

9.2.1 Water rasources and water use

Bangladesh Water and Power Oeve!cpment Boards Order, 1972

The Order estab!ishes the Bangiadesh Water Development Board (BWDB) and
a Power Developmant Board to replace the East Pakistan Water and Power
Oevelopment Authority,

The BWDB Is to have "control over the flow of water In all rivers and
channeis of Bangledesh, subject to private rights, and the underground
water resources of any region of Bengladesh." It may, with government
epproval, prescribe standerds for the operstion and malntenance of
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81l lrrigation, andankment and drainage works, end may 8lso prescribe
simpiiticution of methods of chargas for the supply of water and
tor standardizatton of ‘the supply system. :

The BWOB Is to prepare for the 2pproval of the government, a comprahens|ve
plan tor the control of flood In Bangladesh and for the utliization and
development of its weter resources. The Board Is authorized to frame
schemes proviaing for: a) censtruction of dams, reservolirs and other works;
Irrigation, emiankment, and dralnage, bulk water supply to communities,
and recreatioral use of water rasqucces; b) flood control Including water=
shed management; c) orevention of se\inity and water congestion as well as
reclamation of tani; J4) maintsnance, improvement and extansion of channels
for inland water +ransport, Inciuding dredging of channels, except as such
functions may be assigned to other agsancles; e) regulation of channels

to concentrate river flow for more officient mavemant of water, gilt, and
sand. The BWOB may also direct the owners of private land to carry out
measures for training of water courses passing through his lend and to
undertake anti-erosion oeprations fncluding conservation of forests and
re-atfforestation.

The law also contains provision doal ing with water rates and the funding
of the operations of Board's opera’lons,

Other tlegisiatica apparentiy still In force

The Bengal .rrigation Act 1876

3.2.2 The Environment Pollution Control Ordinance 1977

The law covers patiution of all wuters, Including streams, coastal waters,
tanks, 1akes, ponds, reservolirs, marshes, watercourses, waterways, wellis,
springs, Irrigation systems, drainage systems, and all other bodles or
accumutation of waters, sur‘ace or underground, natural or public or
private. (see. 5.1.i above for more detalil),

A raview of the situation in Bangladesh concludes, however, that because
of luck of facilitles, the country Is "|lkely to experlence ditticulties”in
Implementing Its srograms under such legislation (Hassan 1978:22),

This law repeais the Watar Pollution Control Ordinance 1970,

5.2.3 Marine ro!lu*ion

3.3

dangladesh has no specitic marine pollution legisiation (Hassan 1978122),
but the Environmental Pollution Control Ordinence 1977 also extonds to
coastal waters (soe 5.2.| and 5.7).

Soll and sol!| conservation

See previsions In the Forest Act 1927 and In the Bangladesh Water end
Power Development Boards Ordinance, 1972,
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5.4 Forests

Bangladesh Inherited the Forest Act 1927 (passed under the British colonlal
regime) from Pakistan; it has been altered in only minor ponints but has
been supplemented by rules and procedures, reportedly adopted In 1973
(Hassan 1978:22). The rules could not be located for Inclusion in this
report,

Forest Act, no. 16, 1927

The act provides for three basic categorles of forests: reserve forests,
in which all activities are under the aegis of tha forest departnient;
viliage forests, in which a few activities are prohibited but all other
rights are exercised by the community, and protected state forests, In
which no activity is prohibited (see 2.3.3).

The Act also provides for regulation or prohibition in any forest or
wasteland of: |) clearing of land for cultivation; 2)pasturing of cattle;
3) firing or clearing of vegetation when it appears that this prohibition
Is necessary for a) protection against storms, winds, etc.; b) soil con-
conservation on the ridges and siopes and in the valleys and hilly tracts;
c) the maintanance of water suppl!y in springs, rivers, and tanks; d) the
protection of roads, bridges, railways, and other |ines of communication;
e) the preservation of public health.

The law also covers forest production, Including duties on timber and
forest produce, control of timber and other forest produce In transit;
and the collection of drift and stranded timber.

Penalties under the act Include Imprisonment up to six months and flnes
of up to taka 500 or both.

5.5 Wiidiite
Wiid Life (Preservation) Order 1973 , no., 23

The Order establishes a Wiid Life Advisory Board with functions to be
assigned by the government,

Protected animals

Three schedules of animals are appended to the order. Animals appearing
In Schedule |, Part 1, are open to shooting and may be hunted on an ordinary
hunting license. Animals appearing on Schedule i, Part 2 (mammals, reptiles
and birds, population increase of which threatens the balance of nature of
a particular locality or becomes a threat to public life) are those for
which a special permit is required. Schedule Il |ists animals, trophies,
or meat for tha possession, transport, ¢* Import of which a certificate of
lawful possession is required. These are |) any live protected animal or

- game animals, 2) any trophy or meat derived from a protected animal; 3) horns,
and tusks, etc. of deer, sambar, bison, gayal, gaur and elephants; and ~
4) skins of bear, otter, tiger, leopard, Jungle cat, |izard, deer, sambar,
pangolin, crocodila, and python. Schedule I|l! animais are protected animals
which are not to be hunted, kiiled or capturod (see 2.6.2 for mors detail),
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in the interest of scientific or any public purpose, the Government may,
by notification In the official gazette, allow the killing or capturing
or any wild animal In particular places and by particular means.

Hunting

Articles 6 through 22 cover conditlons under which hunting and trade in
animsls, animals skins, and other animal produce may take place. Certain
types of hunting (from vehicles, with the help of live decoys, etc.) are
prohibited. It Is not to be considered an offense: to kill a wild animal
In seif defense; for the owner of any standing crop to kill within the
bounds of such crops, any wild animal causing material damage to such
crops; for the owner of livestock to kill any animal causing damage to
the |ivestcck in any way within a reasonable distance of where that |ive=-
stock is grazing or where I1t.is kept for the night. Any animais killed
under these circumstances belong to the government.

Hunting licenses are to specify minimum size, number of days on which
hunting may take place, the number of animals to be taken, the sex of
animais to be taken, aetc.

Sanctuaries, national parks, game reserves

Articles 23-24 provide for the establishment of wild |ife sanctuarles,
national parks, and game reserves (see 2.5.3 for detalls). The Government,

by notification in the official gazette, can declare any area as a wiid

I1fe sanctuary, etc., and can modify the boundaries In a similar manner,

Only such development are allowed within reserve areas as will not materiatly
aftfect the ecology of the area. '

Panalties

Maximum penaities are Imprisonment of up to one year and fines of
up to Taka 2,000.

Flsherles

The Bangladesh Fisheries Development Corporation Ordinance 1973

The Ordinance establishes the Bangladaesh Fisheries Development Coporation
Ordinance with powers to, among other things: take measures for the

dev.lopment of fisheries and the fishing Industry; establish the fishing
Industry; establish units for capture of fish and promote a better organization
for exploitetion of fish wealth; establish units for preservation, pro-
cessing, distribution and marketing of fish and fish products; and undertake
surveys and investigations of the fish resources.

Coastal zone management

A 1978 review of legisiation realing with the coastal zones, !isted Bangladesh
as "one of a largs group of Asian coastal states which do not have any
significant coastal zone management through legisiation" (Hassan 1978:32).
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Territorial Waters and Maritime Zones Act 1974

‘The Act provides the declaration of: territorial waters; a contiguous
zone to extend six miles from the outer 1imits of the territorial
waters; economic zones; and conservation zones. The iimits 3t the
continantal sheif are defined and Its resources are declares to Include
mineral and other non-1iving resources.

w{@h1n those areas declared as conservation zones the government may

"take measures...it may deem appropriate...including measures to protect
the llving resources of the sea from Indiscrininate exploitation, depletion,
or dastruction." With regard to poliution the government may “4ith a view
to praventing and controlling marine pollution and preserving the quallity
and ecological balance in the marine environment In the high seas adjacent
to the territorial waters, take such measures as I+ may deem approprlate

for the purpose."

Under this act the Government may make rules providing for, among other
things: measures to protect, use and explolt the resources of the economic
zone; conservation measures to protect the |iving resources of the sea;
measures regulating the exploration and exploitation of resources within
the continental shelf; measures designed top prevent and control marine
pollution of the high seas.

Offenses against rules made under this act may be punished with fines of
up to t+aka 3,000 or up to one year Imprisonment.

5.8 Air poliution

5.8.1 The Environment Poliution Control Ordinance 1977

This is a framework law which covers all types of environmental pollution,
Details of the law are provided under 5.1.| above. "Alr" [n the law is
defined as "the discharge Into the atmosphere of foreign gases, vapors,
droplets, and particles or of excessive amounts of normal constituents,
such as carbon dioxide and suspended particulate matters produced by
fossii fuels."

It Is reported that under the ordinance arrangements ars being made to
regulate carbon monoxide pollution with the help of mobile laboratories
(Hassan 1978:28).

Other legisiation

Bengal Smoke Nulsances Act 1905

3.9 Solid waste management

Under laws establishing local government bodies, solid waste management
l; ; responsibliities assigned to focal bodles and municipalities (Hassan
1978:31).,



9%/

The Environment Pollution Control Ordinance 1977, however, also covers
gsolld wastes which pollute or tend to pollufe The environment.

$.10 Minerals and mineral exploitation

The mining laws of Bngladesh do not contain waste disposal provisions,
nor do they require restoration measures (Hassan 1978:28).

The Mines Act 1923

The Petroleum Act 1974, no. 69: An Act to provide for the expicration,
develiopment, production, processing, refining and marketing of petro-
leum,

Petroleum is defined as any naturally occurring hydrocarbon, whether
In a gaseous, liquid or solld state.

The Government s given the right to plan, promote, organize, and
implemant programs for exploration, deveiopment, exploitation, pro-
duction, processing, refining, and marketing of petroleum.

Persons carrying out petroleum operations are required, among other
things to: carry out operations In any area In a manner that does

not interfere with navigation, fishing, and conservation or resources
of the sea and sea-bed; consider factors connected with the ecology

and environment. |In particular, care is to be take to control the flow
and prevent tho waste or escape In the expioltation area of either
petroleum or water, etc.

The Bangladesh Petroleum Corporation Ordinance 1976

5.11 Pesticides

As of 1978, Bangladesh indicated that i+ had no Ieglslaflon rolaflng to
the confrol of pesticides (Hassan 1978:39).

5.12 Radiation

Bangladesh Atomic Energy Commission Order 1973

"The functions of the Commission shaill be to do all acts and things,
Inctuding research work, necessary for the promotion of the peaceful

uses of atomic energy in the fields of agriculture, medicine, industry,
development of related technology and electronic equipment and appliances,
and for tha execution of development projects Invoiving nuclear power
stations and the generatlon of electric power thereat, and to carry out
space and upper atmosphere rasearch" (Articie 6[1]). No specific mention
s made of radiation control.

The Environment Pollution Control Ordinance 1977 also extands to the
control of radioactive substances.
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5.12 Land

9.13.1 Land holdings
The Bangladesh Land Hoiding (Limitation) Order 1972, no. 98

The Order sets limits on land holdings: no family may hoid any land [n
excess of 100 standard bighas (a bigha Is about one=-third of an acre)
and must surrender land in excess of that amount to the government;

no family may acquire iand by any means which will bring the size of
thelir land holdings above 100 bighas. Exceptions and conditions are
stated.

3.13.2 Land use and pianning

There are no direct legal provisions for land use. Municipal corporations

or statutory bodies handle various aspects of planning, mostly In urban
areas (Hassan 1978: 19),
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