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LANDUSE

SUMMARY

Bangladesh, more than any other country, cries out tor rational landuse planning to obtain
optimum productivity from its limited land resources. Many studies and analysis over the years
support this need. Despite this great need, the country has not adopted one. Forests are a
legitimate, and in many parts ot the country, the only possible rational use for land. Nevertheless,
forestry use is not a strong social or economic priority. Forestry planning is therefore forced to
base development on a number of technically and socially accepted principles suited to local
conditions. This report outlines the principles involved in Bangladesh’s case.

Social Equity - At present, the forestry sector is focused on providing goods and services for
commercial and industrial uses which primarily benefit the middle and upper class members of
society. Maintaining such a focus is not consistent with a commitment to poverty alleviation and
social justice. It also does not contribute to sustainable development, where priority must be given

to meeting the basic needs of the poor.

Forest lands will continue to be used for the production of economically valuable products.
However, what is required is a change in the production system, whereby the private sector,
cooperatives and smallholders are provided with incentives to increase production. The type of
economically valuable product may however have to change, since smallholders require a quick
and ongoing source of income and cannot afford to wait for long term future benefits.

The focus should be shifted from traditional forestry towards participatory forestry. In all
activities priority should be given to the poor, with preference going to the rural poor who alrzady

occupy or utilize the forest lands being developed.

Non government development organizations (NGOs) can play an important role in the social
preparation necessary to make participatory forestry effective. Also, by linking participatory
forestry with programmes for literacy and health, NGOs can assist the overall human development

of the rural poor.

- Approximately 43% of the timber, fuelwood and
omesteads and village woodlots. Women
f these. Despite this fact, women are
to land, the most important

-

Fair and Equitable Involvement of Women
bamboo utilized in Bangladesh presently come from h
play a dominant role in the establishment and maintenance 0
given little recognition and are not given fair and equal access
productive resource in Bangladesh.

When designing forestry programmes and projects, mechanisms must be built in to ensure that

women are involved equally, and that women have equal access to any land distributed, and any
leases or permits issued. Affirmative action is needed, whereby women are actually given
preference in the granting of land, leases or permits. Affirmative action programmes in favour of
women are also affirmative action programmes in favour of children,

Within the Forest Department, there are negligible professional women staff. This has resulted

in the Forest Department being unable to service the needs of rural women involved In
participatory forestry programmes. Women have different perceptions of needs than the Forest

iv




i itions, as well ag f,
: :cion-making posl ’ or
Del?artmem and they will have be actively recruited for decision
POSItions as extension workers and trainers.

: iodi ity has only recentj
: on of biodiversity y
bultiple Use Management Approach - The need for conscrvat]oordination and integrated actiop_

been Tecognized, and will require multisectoral collaboration, € [. Since much of the natyry)
This will have to take place at the highest policy making ]eveéer the control of the Foreg
biodiversity of Bangladesh is presently located on forest Jands un an B Srestst ©ole in g
Department, it is important that the Forest Department take-sf'edp forest areas should pe
conservation of biodiversity than it has to date. Existing class}: lclassiﬁcatiOH system of the
designated as Multiple Use Management Areas (MUMA) under the d for each of these Mult le
World Conservation Union (IUCN). A master plan should be prepar"e for natural reSOuf
Use Management Areas,based on the "core-buffer-multiple use zone " strategy ce
management. Under this system,

. £ biodiversi
- protected core areas would be designated for the preservation of biodiversity through
the preservation of the natural ecosystems;

- buffer zones would be designed to protect the core areas from outside interference, and
provide wood and non wood products for the local people;

- multiple use zones would be designated for Forest Department Plant_atlons an-d
Participatory Forestry areas, which would be intensively managed for socioeconomic
benefits.

Depletion of Homestead and Village Woodlots - Approximately 43% of the timber, fuelwood and
bamboo utilized in Bangladesh presently come from homesteads and village woodlots. This
includes wood for local domestic use and cottage industries, and for large wood-based industries
such as pulp and paper mills and sawmills. It is estimated that the total forested area under
homesteads and village woodlots is 270,000 ha, which is a relatively small area. The lands outside
the homesteads are heavily utilized for food crops and grazing, and are not available for expansion
of homestead and village woodlot lands.

Based on the predicted population for 1992, it is estimated that 92.5 million people presently live
in rural areas. This is an average population density of almost 14 persons per hectare of net
cropped area for the whole of Bangladesh. By the year 2013 the population will reach 124 million
people, likely resulting in further fragmentation of homestead and village woodlot lands, as wzll
as cultivated lands. With more houses, and less space for trees, the productivity of homesteads and
village woodlots would be difficult to maintain. There are already indicati
depletion will place a severe burden on the rural poor, who depend on the
woodlots for their wood and bamboo needs.

ons of depletion. This
homesteads and village

To reduce the impact of this depletion on the rural poor altern
providing raw materials for the industries which presently depend
fuelwood, and bamboo. This can be fjone by making the 1,400,000
the forest department more productive through a Programme of p

ate strategies are needed for
on the homesteads for timber,
ha of forest land controlled by
articipatory forestry.,

Need for Increased Forest Department Productivity - The Forest D
about 8 times the area presently under homesteads ang village woodlots v - i 57%
of the timber, fuelwood, and bamboo used in Buangladesh, Thig would w:ftonh i b fu;
and village woodlots und%‘r the nu’flcrshih and Management of inde:-x?bu‘“hm - homeswa
significantly more productive per unit area than foregy Kinds Mianage( |E\t:1}:l; ;i)::::ull)h;pl:::[iea;te

Epartment presently controls

Mudclsiblmult_i be sought whereby pcuplc cin he piven the OPPOrtunity ds
productive using the sume strutegy which has miade the homegte; ]‘“t) to .make these lands
Meads and village woodlots s0
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productive. The strategy is smallholders enterprises focused on mixed species, multiple purpose
woodlots, where the most appropriate species is planted to gach microsite. This should provide
the basis for participatory forestry activities on government-owned forest lands.

This can be done using the Multiple Use Management Area model described briefly above.

Ethnic Problems and Environmental Degradation - A considerable area of classified and
unclassified state forest land exists in the Chittagong Hill Tracts. At present, the forests are being
depleted and the environment is deteriorating due to uncontrolled logging and inappropriate
landuse practices such as: (i) illegal logging of natural forests, often using inappropriate extraction
methods which cause excessive environmental damage; (i) shifting cultivation; (iii) planting
inappropriate tree species in plantations e.g., teak plantations often have little ground cover and
are subject to intense erosion; (iv) security methods used by the military include the denudation
of hilltops and protective corridors. Soil erosion is heavy in this important watershed area, and
contributes to the silting up ot rivers and reservoirs.

An integrated strategy is required which should include: (a) a negotiated political settlement of
the ethnic problems based on principles of human rights as defined in the United Nations’
Universal Declaration of Human Rights; (b) participatory forestry activities through smallholders’
enterprises involving tribal people on the unclassified state forest lands; and (c) integrated
management of classified forest lands as Multiple Use Management Areas.

Policy Changes and Participatory Forestry - A new forest policy is required to facilitate new
approaches to conservation and participatory forestry, and should appropriately be developed
within the context of a national landuse policy for Bangladesh.

Forest laws/acts should be amended to allow the Government to enter into contracts or lease
agreements with individual families or cooperatives to manage forest lands under participatory
forestry systems. These agreements would have to be long term agreements (possibly in excess
of 30 years) to allow participants to reap the benefits of participatory forestry activities. In some
cases where people have occupied the land for a long period of time and have brought areas under
a productive agriculture system, the land should be given over to the occupants as freehold
ownership.

Efforts should be made to facilitate the distribution of ’khas’ lands to landless families. This
should be done in a way which will promote equal benefits for women. Once the land has been
distributed, participatory forestry programmes and extension services should be provided to make
this land productive, through matching of the most suitable tree species or crop to the site.

The overall Land Policy should address areas of intersectoral conflicts. For example, in densely
populated countries such as Bangladesh, livestock should be pen fed. This would improve the
health of the animal, and also its work capability in the case of draught animals. It would also
provide work for the poor, since they could be employed to grow and/or gather todder. This
would free roadsides, railway right of ways, embankments, and ’khas’ land for more productive and
economic multiple purpose tree crops. The establishment and maintenance of these multiple
purpose trees could be done by landless families, especially female-headed families, under a long
term Jease agreement. Support could be provided by government participatory forestry
programmes. NGOs could assist in the social preparation necessary to make such programmes
effective.

Conserving the Sundarbans - The stocking of major economic trees in the Sundarbans is
declining, as is the availability of non wood products, and populations of most wildlite species,
including fish, crustaceans and microorganisms, Sustainable development principles are not being
applied to the management of this valuable national resource, I the present management system

(PROJ 372001/6) vi

TY

R

BT ——

TN T AT S T AP

wep pr

e L

S RSa— SO S



i arably damaged. The
continues, the Sundarbans is likely to be severely deplqteds anhde lcr;?;ervati)on of the overal]
Sundarbans should be managed on a sustained yield basis for t
resources, with limited harvesting of wood and non wood products.

k, with protective core zones

: ional Par
a Nationa d products for the people in

This can be best done by making the Sundarbans into
and non wo0O

for conservation and buffer zones for providing wood
the surrounding area.

al areas of Bangladesh are
ng coastal areas the Forest
ion on newly accreted

Coastal Shelterbelt Plantations for Cyclone Protection - The coasta
prone to disastrous cyclones and tidal surges. In order to protect lowlyl
Department has carried out a successful programme for coastal afforestat
lands in the coastal zone.

The Forest Department only has control of these areas for 20 years, after which ’they .
scheduled to be handed over to the Ministry of Lands. If handed OVer, the lands are likely to be
cleared for agriculture or grazing. This would destroy their protective value, and once again open
the coastal areas to significant damage from disastrous cyclones and tidal surges. Thus, plantations
established on newly accreted lands in coastal areas should be classified as Reserved Forests, and
all newly accreted lands should automatically be classified as Reserved Forest lands for plantation
establishment,

(PROJ 3T200116) Vi
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LANDUSE

INTRODUCTION

General

The Asian Development (ADB'), the United Nations Development Programme (UNDP), and the
Government of Bangladesh (GOB) are financing the technical assistance services to prepare a
twenty year Forestry Master Plan for Bangladesh. The Plan aims to assist the GOB to decide on
priorities for the development and protection of the country’s forest land resources. The Landuse
Report® presents the results of a four month consultancy by the Landuse Specialist, and is part
of the overall planning process for the Forestry Master Plan for Bangladesh. The report provides
background material for the Environmental and Landuse Subteam Report.

The function of landuse planning is to guide decisions on landuse in such a way that the resources
of the environment are put to the most beneficial present use for humanity, whilst at the same
time conserving those resources for the future. This planning must be based on an understanding
both of the natural environment and of the kinds of landuse envisaged. It is the function of land

evaluation to bring about such understanding and to present planners with a range of options for
optimizing landuse.

Land evaluation is concerned with the assessment of land performance when used for specific
purposes. It involves the execution and interpretation of basic surveys of climate, soil, vegetation
and other aspects of land in terms of the requirements of alternative forms of landuse. To be of
value in planning, the range of landuses considered has to be limited to those which are relevant
within the physical, economic and social context of the area considered, and the comparisons must

incorporate economic considerations. Land evaluation is only part of the landuse planning
process.

Ir the forestry sector in Bangladesh, there is a recognized need for change. Two key elements of
the recognized need for change within the sector are the need to give conservation priority in
forestry sector planning and the need to focus on participatory forestry for poverty alleviation and
social justice. The landuse planning process should play a key role in determining how to translate

the recognized need for change into concrete programmes and projects for specific land areas.

To be effective in terms of participatory forestry, the landuse planning process must itself be made
participatory. This will mean involving the target group and potential participants in each stage
of the process. This can be best achieved through the involvement of NGOs.

b For this and other abbreviations, terms and conversion factors see Appendix L.

* Terms of Reference for this Report are given in Appendix 2.
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Sustainable Development
for sustainable development. Th,

planning (WCED, 1987%) define,

Landuse planning in this context implies landuse " and Development

United Nations” World Commission on Environmen
sustainable development as follows:

opmen v ds of the present wi
"Sustainabl elop t is development tlllatmeets thtetm%t;r X o e
compromising the ability of future generations to meet their OWD needs contain

within it two key concepts:

/ 2
: of the world’s
a. the concept of needs, in particular the essential r?eaendds
poor, to which overriding priority should be given,

te of technology and social

i imitati i ed by the sta
b. the idea of limitations impos y to mest present and future

organization on the environment’s ability
needs."

A rationale is given for focusing on the needs of the poor and th.e same re.port a:1§o supp](c)'rts the
principles of participatory forestry. Democracy and people’s participation in decision-making are
prerequisites for sustainable development.

The WCED (1987) also maintains that it is possible to integrate conservation of resources for
future generations into present development programmes:

"Humanity has the ability to make development sustainable -to ensure that its meets

. the needs of the present without compromising the ability of future generations to

meet their own needs. The concept of sustainable development does imply limits -
not absolute limits but limitations imposed by the present state of technology and
. social organization on environmental resources and by the ability of the biosphere to
".absorb the effects of human activities. But technology and social organization can be
both managed and improved to make way for a new era of economic growth."

The importance of political will is also stressed:

"Yet in the end, sustainable development is not a fixed g

a process of change in which the exploitation of resources, the direction of
investments. the orientation of technological developm ent, and inst;tutional change are
; o2

made consistent with future as well as present needs. We do not pretend h
process is easy or straightforward. Painful choices haye pretend that the

) . to be mad i a i
analysis, sustainable development must rest on politica] will." ¢. Thus, in the final

tate of harmony, but rather

The common theme throughout the WCED strategy
integrate economic and ecological considerationg
integrated in the real world. This will require
institutions arrangements at every level.

fo ain: -

. rlSllistl.?ln‘x[w]e development is the need to
o cecision making, They are, after all.
chiinos in st . : in
© change in attitudes ang objectives and in

The approach to landuse planning recommengey in thig Land
principles of sustainable development, ~duse Report is consistent with

References are given in Appendix 3,
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PRESENT LANDUSE ”

The total area of Bangladesh is approximately 14,40 million hectares of which 13.46 million ha are
land surface and 0.94 million hectares are rivers and other inland water bodi.es-. lThe actual area
fluctuates slightly from year to year due to chunge§ taking place along the main rivers. The rivers
are constantly in the process of change with accretion in some places and erosion in others. Table
| summarizes the land area of Bangladesh according to Landuse Categories.

Table 1 - Summary of Land Area of Banvladesh by Landuse Categories

’:ndusc Category Total Area in % of Total
Millions of ha
Agriculture 9.23 64.2
Classified Forests 1.49 10.3
Unclassified State Forests 0.73 8.1
Village Woodlots including Fruit Trees 0.27 19
Plantation Tea and Rubber 0.07 0.5
Housing and Settlement 1.16 8.1
Water Area 0.94 6.5
Other Uses 0.49 34
Total 14.40 100.0

Source: Hossain et.al. (1991)
Land Utilization

The land utilization picture of Bangladesh depicts reasonably intense use of this highly limited and
important resource. Based on 1987 data, 59.8% is in crop production in a given year, with an
additional 2.7% in fallow. These two categories constitute the total land area currently devoted
to crops. Forest occupy 13.4% of the land. Homesteads, cities and inhabited land account for 22.3
per cent of all landuse. Only 1.8% of the land is considered waste and much of that is potentially
reclaimable, but at a high economic cost.

Landuse has remained relatively constant over the years as shown in Table 2.

In the comparison, it appears that some lands changed from fallow to crop production and human
settlement during the intervening period. There was also a slight reduction in forest area and a
minimal increase in “not available for cultivation” lands. Landuse appears to be more or less in
a state of equilibrium, and no dramatic shifts in land utilization are likely unless there are
significant changes in the underlying technical and/or economic determinants of returns to the
various landuses, This does not, however, rule out changes within uses, as farmers continue 0
make individual adjustments based on their best options.

(FROJ 37700116 3
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73 and 1987

— gladesh, 19
Table 2 - Comparison of Land UtilizaM
e

e
_
[ 1987
. | 1987
Type of Landuse 1973 — ' 4 | % of Total
{ Total Arca in Thousan
Area in Thousand | % o BT
He 59.8
8,857
Cultivated Cropland 8,438 59.1 o
88 ’
Forest 2,230 15.6 1.9 e )
266 X
Cultivable Waste 274 1.9
2.7
400 .
Current Fallow 680 4.8
k)
296 22.
Not Available for 2,661 18.6 3,
Cultivation
100.0
Total 14,283 100.0 14,802

Source: Mahtab et. al. (1991)
Pattern of Land Distribution in Rural Bangladesh

The pattern of land distribution in rural Bangladesh is characterized by i'.ncreasing land}essness
and the fragmentation of land holdings. According to the 1983/8{« Agriculture and Livestock
census, the figure for landlessness was 56.5% of rural households in 1983-84. Of them, 8.7%

claimed ownership of no land at all, while 19.6 owned only homestead land and 28.2% had less
than 2 ha of land in addition to homestead land.

Clearly there is a crisis facing agriculture in Bangladesh. The majority of the small farms are not

viable. In all, 24.1% of the farms are below 2 ha in size. Another 16.4% lie between 21 ha and

40 ha. All farms below .6 ha constitute 53.7% of the total, but together account for only 14.8%
of the total farm area. Even the so-called la

rge farms are not very large, with farms as small as
3 ha being classed as large.

The distribution shows why land reform measures by themselves are an exercise in tutility. It is
unlikely that there would be even 1% of the cultivated area acquirable as pe .

. . : r th forms
Ordinance of 1984. In reality, much of that one P e Land Refor

percent also will remain unacqui
‘ Sy e i 2 “Saliy” uirable, as the
process of its lawful redistribution within the family continyes. * ’

There is not much land above the 8.1 ha ceiling
become acquirable after making allow
the family.

of farm holdings fixed by

- the o0v ay
ance tor perspectiv government that may

® Ot retrospective redistribution within
The Agricultural Census (1983/84) defines g farm householg
cultivated land. The farm households are divided by
large. A small farm has an operated area beryw
household has an operated areas hetween 1.01
with 3.04 ha or more of operation
distribution of holdings since 1960,

as one w
size into three cat
cen 0.02 ang 1.00 1
. and 3.03 hy ofland, A
al holdings, Table 3 showsg .the

hich has at least 0.02 ha of
egories: small, medjum and
A of land. A medijum farm
large farm household is one
Pattern of changes in size

In 1983184, small furms represented 70,349 of all furm
small farms also increased from 16.25% in 1960 10 28 9p -
farms decreased from 37.68% in 1960 10 2472
decreased from 10.69% in 1960 10 4,047,
three classes declined aver this period,

Up from 51 63
Vi b DA% 1n 190 ares r
98% in 1083 g4 0 1960, The area unde

“in 1983/ 84 while 1h ““‘I"t‘rccntagc of medium
i|| 1Y 1 ; b ¢ the Yercent: 2 5 s
1983/ 84, 1y, - " Percentage of large farm

=% Mze of land holdings for all
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Table 3 - Size Distribution of Farm Households in Bangladesh: A Comparison

Farm Size by Census Year Percentage of Total Farm | Percentage of Area of Average Size of
Holding Farm Holding Farm Holding

1960 Census

Small 51.63 16.25 0.45 ha
Medium 37.68 45.69 1.74 ha
Large 10.69 38.06 4.86 ha
Total 100.0 100.00 1.43 ha

1983/ 84 Census

Small 70.34 28.98 0.36 ha
Medium 24.72 45.09 1.66 ha
Large 4.94 2552 482 ha
Total 100.00 100.00 0.93 ha

Source: Hossain (1991)

Two main trends have been identified. The first trend is that most of the present landowners
prefer to keep all their land to themselves for cultivation, rather than sharecrop the land. The
second trend is that land fragmentation and landlessness is gradually reducing the marginal
farmers to labourers. Since sharecropping is being replaced by owner cultivation in the case of
most farmers and farming is being done mostly under the own management of the landowners,
landless labourers are earning their living more and more as day labourers undertaking any work
they can find.

The number of large farms has come down about 24% between 1960 and 1983/ 84. In the case of
medium farms, the absolute number of farms has not changed significantly. In the case of small
farms, there has been a 123% increase in the number ot farms between 1960 and 1983/ 84. Not
only has the number of small farms gone up, but the area has also gone up sharply. It suggests
that farmers in Bangladesh hold on to their tiny plots of land even when the farm size becomes
non viable.

Since 95% of the farms are small or medium size, and these farms account for nearly 75% of the
total cultivated lands, it follows that government policies and programmes in agriculture and social
forestry must be designed primarily to help the small and medium farms to increase their
productivity. For land reform to have any significant impact, the land ceiling would have to be
reduced to 2 to 3 ha. This would make all landholdings medium and small. However, this would
only speed up the process of fragmentation, since landholdings will continue to break into pieces
in the natural course of subdivision among the inheritors,

As a result, by the end of the century, many of the large farms will be reduced to medium or small
holdings, and almost all the farms will end up being too small to be economically viable. It things
continue as they are, it is likely that over 90% of farm households will be small non viable units
by the year 2013, the end of the Forestry Master Plan period. It is difticult to envisage any
scenario which can stop this fragmentation, and reduce the rate of landlessness in Bangladesh.
As a result, it is estimated that 90% of rural households will be functionally landless in 20 years
time,

(PRGJ 37200116) 5
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Implications for Forestry

. " for the forestr
. s for

rtant implication )

s will increase in the future,

— impo
The presen anduse and land utilization has .
p t pattern of landuse a s participatm" is the only
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L. Need for Institutional Changes
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Another institutional approach is required. The first requirement is that tl?e new mst_ltuthn 1S not
a bureaucratic government institution, but a highly flexible umbrella institution Wh-lCh will allow
smallholders to have long term leases to government forest lands, and be aSSlsEed by non
covernment development organizations (NGOs) for their social organization. Extension services
for the activities of these smallholders may come from government extension services, the NGOs
or private enterprises which depend on the smallholders for their raw materials.

X, Maximizing Wood Resources

Approximately 53% of the timber, fuelwood and bamboo utilized in Bangladesh presently come
from homesteads and village woodlots. This includes wood for local domestic use and cottage
industries, and for large wood-based industries such as pulp and paper mills and sawmills. It is
estimated that the total land area under homesteads and village woodlots is 270,000 ha. This is
a relatively and restricted area, since the lands outside the homesteads are hea—v e
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To reduce the impact of this depletion on the rural poor alternate strategies are needed for
providing raw materials for the industries which presently depend on the homesteads for timber,
fuelwood, and bamboo. This can be done by making the 1,400,000 ha of forest land controlled by
the forest department more productive through a programme of participatory forestry. The
strategy is smallholders enterprises focused on mixed species, multipurpose woodlots, where the
most appropriate species is planted to each microsite. This strategy should provide the basis for
participatory forestry activities on government-owned forest lands. This can be done using the
Multiple Use Management Area model recommended in this Report.

3.  Opportunities for Strip Plantations

Strip planting along roadsides, railway lines, and embankments has been a major focus of social
torestry in Bangladesh, both by the government and NGOs. To date, such programmes have not
been very successtul. The majority of trees planted have since died. This indicates a lack of care
and protection from free grazing livestock. Problems associated with land tenure and lease
agreements have limited attempts at participatory forestry programmes. Thus, there are many
social and technical problems which must be solved before these programmes can be made
successtul. However, it is important to understand the extent of the opportunities for such
programmes.

According to the Statistical Yearbook of Bangladesh 1991, the length of roads in Bangladesh in
1989 by class is:

National Highways 2,834.86 km
Regional Highways 1,382.22 km
Feeder Roads 3.134.36 km
Upazila Connecting Roads 5.608.71 km

Total 12,960.15 km

Theoretically, if both sides of the roads are available for tree planting, the total length available
for strip planting would be approximately 25,920 km. If trees could be planted at an average of
10m intervals, this would allow the planting of 2,592,000 trees. Approximately 156 trees planted
in a strip would be equivalent to 1 ha planted at 8 x 8 m spacing. Thus, 25,920 km of roadside
would be approximately equivalent to 16,615 ha of block planted trees.

Also, according to the Statistical Yearbook of Bangladesh 1991, the length of railways in 1989/90
was 2746 km. Using the same logic as used above, this would allow the planting of 549,200 trees,
which would be equivalent to 3,521 ha of block planted trees.

ESCAP (1987) reported 4800 km of coastal embankments. Using the same logic, this would allow
the planting of 960,000 trees, which would be equivalent of 6154 ha of block planted trees. No
figures were readily available for other embankments.

Thus, strip planting along roadsides, railway lines, and coastal embankments could provide
planting space equivalent to a total block area of 26,290 hectares, The greatest social benetit
would be achieved by the planting of multipurpose trees, such as jackfruit which provides food for
human consumption, fodder for livestock, quality timber, and fuelwood. Also, to be of social
benefit, these multipurpose trees should be held on long term lease by the rural poor, with priority
going to poor female-headed houscholds, or to women in poor male-headed households.

The area between the trees could also be put to use for growing multiple purpose food and fodder
crops. However,to get maximum benefits for the poor, It would be necessary to institute a policy
fequiring the pen feeding of livestock, Most other countries which huve densely populated areas
similar to rural Bangladesh are already implementing such puolicies, The policy has benefits for
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4,  Khas Lands
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lands so that the landless people who are presently using the land under lease are not unduly
disadvantaged by the distribution process. In many cases, the present lease holders should be

given preference when distributing the land.

However, 256,596 ha of the land is presently

In the past, land distribution has discriminated against women, especially female heads of
households. It is therefore important that this be rectified and women be given fair and equal
access to the land, or even preference.

It is difficult to determine from the information provided what percentage of this khas lands would

be best suited for tree crops. However, it is probably a very meaningful amount, given the fact

that a total of 562,115 ha are involved. ./ S
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A programme for land evaluation and suitability assessment should be carried out before 2
decision is make on the most appropriate landuse. Once the best species have been determined,

participatory forestry programmes could be developed to assist the new smallholders develop their
lands in a socioeconomic and environmentally appropriate manner
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blend of participatory forestry activities and plantation forestry. This model is discussed in more
detail later in this Report.

NATIONAL LAND POLICY FOR BANGLADESH

There is a recognized need for an effective national land policy for Bangladesh. According to
Hossain et. al. (1991), this derives from four major needs: (1) productivity; (2) equity; (3) social
harmony; and (4) ecological sustainability. The same rationales are also applicable to forest land
policy. Since the rural poor and landless are generally the target group for participatory forestry
activities, their access to government land is a key forest sector consideration.

Since independence in 1971, there have been two major pieces of land reform legislation. The
first of these consist of various land related Presidential Orders of 1972, whose main features
were:

a. Land ceiling reduced trom 375 bighas to 100 bighas;

b. Exemption of land tax tor families owning less than 25 bighas;

e. Distribution of khas land among the landless;

d. Abolition of auction system in the management of government properties (i.e.
bazaar, ferry, etc.) in favour of committee management; and

. Newly formed or accreted land, brought under khas possession.

As a result, the landowning rural poor were given some relief from taxes. The transformation of
newly formed and accreted land into khas land provided a legal deterrent to violent practices of
jotedars who sought to establish claims of ownership on all newly risen land in their zones of
influence. In 1973, the total quantity of khas land was 294,700 ha, ot which 168,400 ha was readily
available for settlement. However, progress on the distribution of khas land was extremely slow,
as was the recovery of surplus land above the set ceiling. By 1976, only 25% of the available khas
land had been distributed. and this slow pace of distribution activities opened avenues for
misappropriation by local influentials in connivance with corrupt officials (see Siddiqui 1981).

The second legislation was the Land Reform Ordinance of 1984 whose main features were:

Legal recognition of the rights of Bargadars.

Benami transaction declared illegal. :

Fixation of a minimum wage for agricultural labourers.
Priority distribution of khas land to landless families.
Eviction from homestead to realize loans legally disallowed.

('DD-PCJ"DJ

Many aspects of this legislation have yet to be enforced. According to BIDS (1991), nearly 90%
of the rural population were unaware of the tenancy reforms of 1984, and how the retorms should
benefit them. There is still no effective enforcement of the legal bar on benami transactions and
eviction from homesteads. There is no way to enforce the minimum wage for agricultural
labourers.

From this, it is clear that the existing legislation has not been effective. There is still a need for
mezior improvements,

Land Policy Constraints in Bangladesh

Four major constraints have been identificd which must be overcome in order to develop an
effective land policy for Bangladesh, These constraints are brietly outlined below,
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3. Institutional Constraints to Effective Land Reforms

The focus in the past has been on land ceilings and tenure reforms, but has failed to dzvelop the
institutional framework necessary for the successful implementation of such reforms.
Implementation of land reforms have been frustrated by:

- the system of land administration

- the associated court process

- the bureaucracy with a preponderance of ex-officio authorities in key decision
making positions on land reform programmes. )

These weaknesses in the land administration system have contributed to the pervasive land
violence which exists in rural areas, and the human misery associated with this landP\-' -
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General Recommendations for Landuse Policy :

Changes are required in order to facilitate land-based programmes in the forestry sector, both on
land controlled by the Forest Department and lands controlled by the Land Ministry. ’In order
to facilitate the necessary changes, it is recommended that the Government hold a national
workshop on land reform policies. This workshop should be attended by a cross section of interest
groups, including government off"lfzials, planners, NG Os, politicians, academics, representatives of
the landless, representatives of farmers, agricultural workers organizations, and women’s |
organizations. The workshop would address the issues of land reform, including the equal rights
of women in land allocation and inheritance. Concrete proposals from this workshop coulc? be
presented to Cabinet for consideration and appropriate action.

1. Specific Issues and Recommendations in Relation to Women
The following are some recommendations which would benefit women:
- Female-headed households should be given priority in the distribution of khas lands. In the

priority list, women should be included irrespective of whether they have an adult son or not.
Male-headed households in which male members are incapacitated should also be included.

— g e o AT YT

- Representativesotthe Minister of Women Affairs and Secretary/ Director of Women Affairs
should be included on all Land Reform Councils. At the District and Upazila level, Women
Affairs Officers need to be included. Representatives of other women’s organizations and
NGOs should also be represented.

- Women should be allowed to take recourse to the Family Law Court to vindicate their land
rights. This is in recognition of the lengthy and costly process resulting from fragmented
land records and Civil Court procedures. Many women are denied their rightful inheritance
by this process.

- After natural disasters. recovery programmes for house reconstruction should give women
ownership of rebuilt houses and the housing materials.

- In government housing programmes, houses and housing materials should go to the wife, or
in some cases jointly to the husband and wife.

- A policy should be developed requiring dwelling houses to be registered in the name of both
the husband and wife. The heirs will get the house only after the death of both spouses.

- Government participatory forestry programmes should aim to include more women than
men, since women are more efficient in planting and maintaining young trees. Leases
provided to families taking part in such programmes should be given in the name of the
wife. This would give the woman and her children a measure of security in case of
widowhood or divorce.

2. Other Forest Policy Issues and Recommendations

The present approach to forest land resource management in Bangladesh is not working. Asa
result, the forest lands are being rapidly depleted. This is causing environmental degradation, agd
a loss of irreplaceable biodiversity and ecological diversity. The potential sociveconomic benelits
of this forest land resource is not being developed for poverty alleviation, social justice and equity.
Inorder to maximize the social, economic, and environmental benetits orthe torest land resourees
of the country, new policies and approaches are needed, The policy should be based on a multiple
use management strategy, where blocks of forest land are managed as a unit tor conservauon,
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- The forest policy should be based on multiple use area managsment, which combines
conservation of biodiversity and ecological diversity, with participatory forestry activities. Each
Multiple Use Management Area should have its own integrated management plan, based on
systematic land evaluation (land appraisal) and suitability assessment.

- The forest policy should respect tribal rights, and facilitate the involvement of tribal people in

participatory forestry activities on forest land. This may in some cases involve the joint
management of land resources.

- The forest policy should facilitate local participation in decision-makine on issues relating to
the environment and productive systems. - }
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As noted. in FAO (1988), the objectives of the Land Resources Appraisal of Bangladesh were as

follows:

to compile a national computerized land resources data base from available reconnaissance
soil survey reports and published climatic data;

to develop and establish a computerized land and climatic resources appraisal system
appropriate for Bangladesh’s environment, agricultural system and development needs;

to differentiate, delineate and describe agroecological regions of significance for the
planning of agricultural and forestry research, extension and development;

to assess the crop production potential of the land and climatic resources under rainfed and
irrigated conditions at national, district and upazila levels, and within agroecological regions;

and

- to make the land resources data base and crop suitability assessments available to
agricultural and forestry research, extension and development planners at national, regional
and district levels in the form of a computerized reference base and as agroecological maps

and reports.

In the Land Resources Appraisal of Bangladesh, four main parameters were used to prepare the
Agroecological Regions Map and the Land Resources Inventory Map. These were:

- landforms;

- soils;

- inundation regime;
- climate.

Landforms

Bangladesh consists primarily of a large alluvial basin deposited by three major river systems,
namely the Ganges, the Brahmaputra and the Meghna Rivers. Hill areas are mostly confined to

the eastern part of the country.
1. Physiographic Regions
The country can be divided into three physiographic regions:

- Floodplain and piedmont plain units which occupy almost 80 percent of the land area.
- Slightly uplifted fault blocks (sometimes referred to as terraces) occupy about 3 percent.
- Hills occupy about 12 percent.

FAO (1988) describes these physiographic regions as follows.

Floodplains - The floodplains of the Ganges, Brahmaputra, Meghna and smaller river occupy
smooth, very gently undulating relief comprising broad and narrow ridges (existing or old river
banks) and depressions, Differences in elevation between adjoining ridges and depressions range
from around | m on tidal floodplains near the coast to 2 to 4 m over much of the Ganges and
Brahmaputra river floodplains and as much as 5 to 6 m in the Sylhet Basin in the northeast. Only
in the extreme northwest do absolute elevations exceed 20 m above mean sea level (MSL). The
Ganges and Brahmaputra sediments are rich in weatherable minerals which contribute to soil
fertility, Ganges and Lower Meghna sediments alzo contain lime, but other sediments do not.
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2. Physiographic Units

Each of the physiographic regions can be further subdivided into physiographic units. FAO (1989)
recognized 34 physiographic units and subunits. These are mapped in Figure 1.

Soils
1. General Soil Types

FAO (1988) identified and mapped 483 soil series, and described them in Report 3 of the serias
However, for the Agroecological Regions Map, FAO (1988) used General Soil Types. A Genaral
Soil Type is a group of soils which are broadly similar in appearance and characteristics becaus:
they have developed in response to similar environmental factors such as physiography, climat:
and drainage. FAQO (1988) noted that this is a local classification svstem -desaivned'zo make
distinctions which appear significant for understanding the formation. d-ihstribinion ;nd use of the

soils of Bangladesh. Figure 2 maps the General Soil T :
e - ypes. Only the i il Type
of the unit is indicated on the map. The following is a legend for [hI;flmﬂzléﬁal General Soll Tt

la Calcareous Alluvium (non saline)

1b Calcareous Alluvium (seasonally saline)

2 Noncalcareous Alluvium

3 Calcareous Grey Floodplain Soilg

4 Calcareous Dark Grey Floodplain Soils

5a I\:oncalcareous Grey Floodplain Soils (non saJj

5b r:oncalcarcous Grey Floodplain Soils (se ‘d.me) :
6 Noncalcareous Brown Floodplain Soi] wronally saline)
7 r\:oncalcareous Dark Grey Floudpluinss |

8 }\oncalcarelous'Dark Grey Floodplaj s

9 Black Terai Soils PHan Soils ang Peat
10 Acid Basin Clays

11 Acid Sulphate Soils

12 Grey Picdmont Sojlg

13 Brown Hill Soils

14 Shallow and Deep Grov Tus. .

15 Deep l(cd-liruwl: 'I‘:::'tr:i)wi‘},{{r;i‘lic il
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2. Physiographic Soil Groups

FAO (1988) dit‘ferentiatqd thl.:! General Soil Types into three physiographic groups: floodplain
soils, terrace soils, and hill soils, and provided the following synopsis of the main properties of
these groups.

Floodplain Soils - These soils have tormed in alluvial sediments ranging from a few months to
several thousand years in age. Their main characteristics are:

- There is a general pattern of sandy or loamy soils on the higher parts of floodplain ridges
grading into clays in adjoining basins. The relative proportions of sandy, loamy and clayey
soils vary between physiographic units and also between soil associations within
physiographic units.

- All except the highest soils are seasonally inundated, mainly by accumulated rainwater but
also by silty water close to river channels and near hill areas.

- Permeability is moderate or rapid in loamy ridge soils which are not puddled for
transplanting paddy. It is also moderate or rapid in cracking clays on the Ganges River
Floodplain. It is slow in other basin clays and in most loamy soils which are puddled for
transplanting paddy and which have a plough pan.

- Moisture holding capacity is high in deep silt loams, especially on the Tista Meander
Floodplain and the Old Meghna Estuarine Floodplain. It is moderate in most other loamy
soils, and is low in sandy ridge soils, basin clays and most soils that are puddled for
transplanted paddy cultivation. Capillary rise of moisture keeps some basin soils and deep
silty soils moist for most or all of the dry season.

- Organic matter contents generally are low in recent alluvium (except near the eastern hills)
and in most ridge soils. They are moderate (locally high) in basin soils and in Black Terai
Soils.

- Topsoils mainly are acidic (when not submerged) except in some calcareous Ganges and
Lower Meghna Floodplain soils and in recent alluvium. Subsurface layers mainly are
between slightly acid and slightly alkaline. They are more acidic in some piedmont and
basin soils, and are moderately alkaline in calcareous layers of soils formed in Ganges
alluvium.

- Coastal parts of tidal and estuarine tloodplains become saline to varying degrees in the dry
season. Toxic Acid Sulphate Soils occur patchily in the southwest and southeast, as well.

Most soils either are naturally fertile or have the capacity to respond satistactoriiy to normal
applications of fertilizers/ manures.

L

The agricultural potential of floodplain soils is determined as much by hydrology - depth
and duration of seasonal inundation and risk of flood damage - as it is by inherent soil
properties, Availability of water for irrigation has become increasingly important in
determining cropping patterns, productivity and potential in recent years,

Terruce Soils - These soils comprise a wide range of soils formed over the Madhupur Clay. Soil
differences are due to differences in drainage and in the depth and degree of weathering, The
main characteristics are outlined below;
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d shallow soils. They
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jude both deep Bl
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- Welldrained and moderately well dram.ed i (t)cinc
and locally in the northeast of the Ba-rmd Trac e
are strongly acid and have low organic matter €

he Madhu

. ¢ and locally on t pur
on the Barind Trac ers orading into claye
Tract. Deep and shallow soils occur. Both have grey. -S]Ity?dusppel;lagl pa;. Organic mat};e}:
lower layers, and most have a strongly puddled topso! an.d but s;allow soils are less acid
contents generally are very low. Most soils are strong].y acl:-l ,e nodules. Moisture-holding
in the Madhupur Clay substratum and some contain lim °
capacity is low.

- Poorly drained soils occur extensively

, <ilts i valleys to dark gre
- Valley soils within terrace areas range from deep, grey silts 10 shallow Y Sl

very strongly acidic, heavy clays in broader, deep valleys.

- Fertility is generally low. The agricultural potential of deep red sollS,_d_eeP and shalll?w grey
soils, and most valley soils is moderate. Irrigation and adequate fertilizer use are the main
requirements. Shallow red and brown soils have a low potential for both agriculture and
forestry.

Hill Soils - These soils include a wide range of soils formed over consolidated and unconsolidated
sandstones, siltstones and shales which underlie the Northern and Eastern Hills. They have the
following characteristics.

- Most hill soils are deep, excessively or well drained, strong brown or yellow-brown, friable,
sandy loams to clay loams. Shallow soils over hard rock occur locally.

- Steep or very steep slopes predominate. Some low hills have level to gently rolling summits
g ;
- Permeability generally is rapid and moisture-holding capacity low

- Organic matter contents are moderate or high under old forzst or tree cro Theyg Iy
are low in soils repeatedly used for shifting (’jhum”) cultivation ps. lhey generally

- Almost all soils are strongly to extremely acid
» and have a low nutrj g 5
utrient-holding capacity.
- Agricuhural potential is severely limited by the prevalens st
ra:nfal_l and the associated erosion hazard. Most soils ang ql‘ cep slopes, heavy monsoon
terracing. Forestry and tree crop production are the 1y Si0pes are unsuitable for bench
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tappropriate forms of landuse.
Inundation Land Types

As noted by FAO (1988), the cropping pattern on mog )

determined by the seasonal flooding regime. This refe \ A 0odplain and v
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0 Crop by early high or late
In practice, the farmers’ traditional cropping Patte
microtopographical scale, Differences of only i feyy :”‘-\

"

e adipre
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Seasonal flooding regimes have been characterized by means of inundation land types, defined as

follows:

Highland (H)
Medium Highland (MH)

MH-1

MH-2
Medium Lowland (ML)
Lowland (L)
Very Lowland (VL)

- land above normal inundation level

- land normally inundated up to about 90 cm deep.

For some purposes, this is divided into:
- inundated up to 30 cm deep
- inundated 30-90 cm deep
- land normally inundated up to 90-180 cm deep
- land normally inundated up to 180-300 cm deep
- land normally inundated deeper than 300 cm.

An additional class, termed Bottomland, is recognized for depression sites in any land type which
remains wet or submerged throughout the year. Table 4 summarizes the extent of inundation land

types.
Tabhle 4 - Extent of Inundation Land Types
Land Type Normal Flood Depth Area in ha % of Total Area
Highland 0-30 em 4,199,952 29%
Medium Highland 30-90 ¢m 4,039,724 35%
Medium Lowland 90-128 e¢m 1,771,102 12%
Lowland 180-300 ¢m 1,101,560 8%
Very Lowland Greater than 300 cm 193,243 1%
Total Soil Area 12,305,851 85%
River, Urban, Homesteads 2,178,045 15%
Total l 14,483,626 100%

Figure 3 maps the Inundation Land Types. A legend for the map is given below.

1. Mainly Highland

2. Highland to Medium Lowland

3. Mainly Medium Highland

4, Medium Highland and Highland

5. Medium Highland and Medium Lowland
6. Medium Highland to Lowland

7. Medium Lowland and Lowland

8. Lowland and Very Lowland

Climate

1. Generual Description

Baneladesh lies in the tropical monsoon region to the south of the Eastern Himalayas, These

mountains sct as a barrier and modity the climate of the country to a large extent.

Due to the

Himalayas, the country is saved from the rigours of the cold Siberian winds,
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The tropical monsoon climate is characterized by heavy rainfall during the monsoon season and
little or no rainfall during the dry winter months. The wind direction reverse from northeast in

winter to southwest in summer.

The mean annual rainfall varies from as low as 1,250 mm in the western region to as high as 6,000
mm in the eastern region. However, the mean annual rainfall over much of the country is in the
range of 1,500 to 3,000 mm. The coefficients ot variation of mean annual rainfall are in the range

15% to 25%.

The seasonal moisture regime in Bangladesh is made up of:

- the transition period, from dry to wet;
- the wet period (kharif); and
- the dry period (rabi).

These are generally referred to as summer, monsoon, and winter season, respectively.

The summer covers the period trom March to June. The average temperature during the summer
months is 27.8° C. The maximum summer temperature ranges between 33° C and 35° C, although
occasionally it rises up to 40° C or more. The weather remains hot and humid throughout the
summer season. During the summer, Bangladesh is frequently visited by nor’'westers. Cyclones
and tornadoes are also quite common during this period. Cyclones are often very destructive.
They sometimes move at speeds of over 150 km per hour and create tidal surges up to 9 m in
height in the coastal belt. These cyclones may cause heavy loss of life, and heavy damage to

property.

The monsoon season covers the period from June to October. Humid air coming from the
southwest brings torrential rains. Depending on the part of the country, rainfall varies between
1,270 mm to 3,988 mm. Humidity levels generally remain over 80%. The sky remains mostly
cloudy. Generally, 80% of the annual rainfall occurs during the monsoon months.

The winter season covers the period from November to February. The average temperature is
17.8° C, while the minimum temperature is 7.2° C. The minimum temperature can, however, have
wide variation. In 1905, the minimum temperature recorded in Dinajpur was 1.1° C and in 1990
it was 1.5° C. There is hardly any rain during the winter months. Although there are occasional
rains, these are usually less than 10 mm. The weather remains dry and the sky is mainly clear.
Early morning fog and mist is a common phenomenon.

In mid-October and November, the monsoon winds change direction. Low pressurss may develop
in the Bay of Bengal and cyclones, at times with hurricane wind speed, build up. These travel
towards the north and often strike the Bangladesh coast.

Global warming may be affecting Bangladesh. There appears to be change in climate. Severe
drought, excessive rainfall, natural hazards like flood, nor'westers, tornadoes. cyclones and tidal
surge appear to be more frequent than in the past.

2. Climatic Data and Agroclimatic Zones

FAQ (1988) compiled, reviewed and analysed availuble climatic data tor 30 principal stations of
the Bangladesh Meteorological Department and tor 177 rainfall stations of the Bangladesh Water
Development Bourd, These are included recorded and analysed in Report 3 and Report 4 of the
Land Resources Appraisal of Bangladesh for Apricultural Development,
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FAO (1988) also superimposed the agroct des the frame

Land Resources Inventory Map, and this provi
crop suitability.

Agroecological Regions
sh. This map was created by

lade
ons Map for Bans hich are relevant for landuse

hysical environment W :
he layers are.

FAQ (1988) prepared an Agroecological Regi
adding successive layers of information on the p e
and for assessing agricultural potential. As already noted,

- landforms;

- soils;

- inundation regime; and
- climate.

As a result, 30 agroecological regions were recognized in Bangladesh. These are further
subdivided into 88 subregions and 535 agroecological zones. AS noted by FAO (1988), there are
no pure agroecological regions in Bangladesh. Allinclude a more OT less wide range of soils and
inundation land types, and most regions include more than one agroclimatic zone. A wide range
of soils and inundation land types usually occur within a distance less than the diameter of a single
village’s land.

FAO (1988) went on to note that such diversity and local complexity of ecological conditions
provide exceptional opportunities for agricultural and tree crop diversification, both nationallyand
locally, as well as exceptional problems for agricultural and forestry research, extension and
development planning. The wide range of conditions usually present within the area of a single
village means that individual farmers usually cultivate several different crops and crop cultiv;rs
on the different kinds of land and soil which they own or farm. This complexity also implies the

need for highly site-specific research trials, and agricult
» g ural and forestr i i
farmers. y extension advice t0

Blanket programmes involving a limited range of species are not appropriate for social forestry

apd agrofqreslry programmes for rural areas. Programmes must be fle ghila. |
right species planted on the right site, to give the greatest social ik

benefits. This can partly explain why the Communit
Reforestation and Nursery Project have had limited succes
of each agroecolqgfqal region in Report 2 of FAQ (1988) inc

devc]opmgqt possllbllnies under rainfed conditions and with qmnlllmfdes- alsection = agriculturﬂl
Opportunmes to increase crop yields and production exist lin z” St.a]_e IrTigation and/or drainage.
?frlil"z;?ii:'a;eoro?anagcn?tzm; mcrea's.ed and more efficient iy tr‘eg:-o.ns through improved crop,
irrigation, flood protection or drainage, where needed gang ertilizers/ manure; provision of
irrigation of improved crop varieties, etc. This applies e(]u:lly ?ia“;f”f: increased efficiency of

rhield crops and tree crops.

s economic, and environmental
Sy_ t})]re:stry Project and the Upazil2
Intheir programmes. The description

Land Sultability Assessment

FAQ (l‘)‘ﬁg), RCPU” (J. describes the "“—'”Nldn]“u o
for sssessing land suitahility for individuy) L'l'lli':(b) 0T dssessing |

and suitabil;
IS Summyrizeg d suitability, The procedure

as follows:
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. define the ecological requirements and limitations of crops under specified production
systems (e.g. rainfed or irrigated; traditional or modern management);

_ assess the agroclimatic suitability for each crop on the basis of estimated losses of yield
potential imposed by climatic conditions defined for the thermal and length of growing
period (i.e. moisture) zones;

. assess the suitability of individual soils for each crop in each growing period zone on the
basis of an analysis of 11 soil, inundation and landform factors;

- combine the agroclimatic and soil suitability classifications to provide land suitability classes
for each crop,

- match the ecological suitability classification for each crop against the data included in the
computerized land resources inventory so as to obtain the area of land of each land
suitability class by Upazila, District, country, agroclimatic zone or agroecological
region/subregion.

Five suitability classes are employed, each linked to attainable yields, as follows:

Very Suitable (VS) - 80% or more of maximum attainable yield (MAT)
Suitable (S) - 60-80% of MAT

Moderately Suitable (MS) - 40-60% of MAT

Marginally Suitable (mS) - 20-40% of MAT

Not Suitable (NS) - less than 20% of MAT

Attainable yields are the average yields to be expected over a 5-10 year period taking into account
year-to-year variations resulting from differences in weather, flooding, etc., within the ranges
defined for a particular soil series, soil phase, inundation land type and agroclimatic zone.

To facilitate suitability assessment in Bangladesh, the Bangladesh Agroecological Zones
Programme has been set up in the BARC Computer Centre. It is designed to provide a national
system of data base management and land suitability assessments to serve the needs of agricultural
and forestry research, extension and development planners at national, regional and local levels.
The system is capable of being continually updated and extended as new information is provided

by future soil and landuse surveys, agricultural and forestry research, and field experience with
individual crops and management practices.

Land Capability For Tree Species

Land capability can be defined as the inherent capacity to produce or support a combination of
plants and animals according to the edaphic and environmental conditions of Bangladesh in a
sustainable manner, under a particular set of management objectives and prescriptions. The land
units have been assessed under various systems, the most recent being the FAO 1988 review. For
forestry purposes, such a review constitutes only a broad hypothetical analysis and may not be

used for assessing the suitability of a particular landscape (dendroecological region) for a wide
range of tree species,

A land capability assessment for tree species has been made by using the FAO svstem "A

Fra.mcwork for Land Capability Evaluation” using a modified m::thu.)d(:,lonv . A field manual

c‘nut!‘c'd A Simplified Fi::ld M:mu:.!] (FM) for Land Capability Assessment foraS'ilc Specific Species
: : sing the FM,
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n FAO Landuse Planner

al assistance of 2 s Selection (FAO 1987),

Bangladesh Forest Research Institute with the technic for Site Specie : P
were engaged in preparing this Simplified Field Manual 10 loyed in this manual in a simplified
The Framework of Land Evaluation (FAQ 1976) has been emp ondition of the beneficiaries, etc,
format. All parameters including climate, soil, SOCioeconomlc'C] d field surveying and laboratory
have been considered to be uniform and the necessity of delt-a;-l:d Field manual devised by BFRI-
analysis has also been bypassed within the manual. The Simp l]1 ive parameters. These are Land
FAO for use of the parametric system measures/assesses on ySoil Moisture Regime (SMR) and
Component (LC), Effective Soil Depth (ESD), Soil Texture (T%., d. Soil Fertility can be measured
Soil Fertility (SF). All these parameters are observable In the field.

. ; Terraces and Hills and p_H 6.0
by using a simple pH kit or can be assumed as pH 55 for soils of ngtoa scale employed in the

to 7.5 for the floodplain soils. These characteristics are rated _accogfit‘e Classifications Index which
Field Manual, The ratings are organized collectively to opkain 4 l dendroecological region. Site
corresponds to a list of species to be recommended for a_partl.cular ‘Table 5. This table includes
indices and species suitability for different regions are given in thed' : soil. depth and dralnigs
the dendroecological regions, area, land component in terms o_fﬂoo g, =
land capability classes, suitable tree species and major limitations.

i . * . ¥ 1 1 o]
Internal qualities relate mainly to soil characteristics lncludmg moisture rellatclr(_)crgfih;l;;i%i};eﬂf
availability root hold, etc. In relation to land quality the major dendroecologi g 0
Bangladesh can be characterized as follows.

1. 'Water Availability

The soils of Estuarine floodplain (Fe), Gangetic floodplain (Fg), Non Gangetic floodplain (Fn)
and partly of shallow terraces (Ts) are seasonally flooded and seasonally dry. Unless seasonally
flooded, soils of these regions may be suitable for most tree species excepting the flood susceptible
jackfruits. Soil of High hills (Hh), Low hills (H1), and Terrace fans (Pf) and Deep terrace (Td)
may be droughty for the same species. This is more true for shallow (<50 ¢m deep) soils of the
High hills.

2. Oxygen Availability

Aeration of soil depends on drainage condition. Draina
structure in the root zone. Even the non flooded soils of th
floodplain (Fg), Non Gangetic floodplain (Fn), Himalayan Piedmont (Pp) etc. have imperfact to
poor drainage conditions during the monsoons. Some tree species on theqé dendrole)colo:ical

regions may suffer from oxygen suffocation. Flooded soils are suitable only for cies not
susceptible to saturation in the root zone. In soils of all oth - Some species

A : ; er dendro i 3 —
availability may be considered adequate for most species, Seelpieal raglons WL

ge is regulated by soil texture and
¢ Estuarine floodplain (Fe), Gangatic

3. Availability of Root Hold

Root hold for trees is restricted due to the presence of 4 Perman :

a drought pan at shallow (Im) depth. Permanent groyng water t«etr:[ “ater table, a hardpan or/and
in soils of Estuarine !"Iuludplain (Fe), in flooded sojlg et G»Em“e;g‘lcs Mmay occur at shallow depths
floodplains (Fn) and Himalayan piedmont (Pp), Hyrq i nbi- }L ﬂO(‘deain (Fg). Non Gangatic
sloping denuded hills. The mesophytes in thege 4y oceur in shallow soils of steeply

regions fyi
£ " T LY ) » 2 g 3 g ' « a1l (o O .
pioneer grasses due to the presence of a drough) PAR 41 shalloy tOmpete with shallow rooted

v depth op denuded hills.
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Table 5 - Land Capability Classes/ Suitable Tree Species for Different Land Components

I

of the Agoregated Soil Groups

Suggested soil Area Land Land Suitable tree Limitations
groups (ha) Component | Capability | Species
Class
Estuarine floodplain a. 43339 No flood Moderate | - Most mesophytic plants except | - Salinity, poor, drainage
soils (Fe) b. 172200 Int. * bamboo and jackfruit
c. 706.945 Seas * - Suitable for flood tolerant tree | - Flooding
species - Salinity
Gangetic floodplain soils (Fg) a. 657,020 No flood Excellent | - Ditto - Imp drainage
b. 240370 Int. © Poor - Flooding
¢.1,404.593 Sens *”
Non Gangetic floodplain soils 608.694 No flood Excellent | - Ditto - Imp drainage
(Fn) 635.338 Int. ™ Poor
3.513.139 Seas *° - Flooding
Deep terrace soils (Td) 418,573 wd Excellent | - All tree species except ipil-ipil | - Seasonal drought
Shallow terrace soil (Ts) 549425 No flood Moderate | - Ditto - Imp drainage
295.019 Int. Poor
95.595 Seas - Flooding
High hill soils (Hh) 791,740 Shallow Poor - Shallow rooted drought - Shallow soil depth
resistant trees species - Steep slope
Low hill soil (H1) 569.740 Deep Excellent | - Most tree species except ipil- - Steep slope
ipil
- Tea. rubber, fruit trees
Terrace fan soils (Pf) 578.241 Deep Excellent | - Most tree species except ipil- - Undulated relief
ipil and teak
- Tea, rubber. fruit trees - Phosphate fixation
Himalayan Piedmont soils (Pp) 233 347 No flood Excellent | - Maost tree species - Imp. drainage
22,865 Int. ® - Tea with open drains
112,385 Seas " Poor - Suitable for flood tolerant tree | - Flooding
species
Anthropogenetic soils (As) 103,070 No flood Moderate | - Most tree species - Irregular fat topped
1.440 Int, " platforms
1,768 Scas " Poor - Suitable for flood tolerant tree | - Scattered distribution
specics - Flooding

o, = smsrmitient Mlooding, Seas = scasonal fMooding, Imp = imperfect drainace

4.  Nutrient Availability

Plant nutrient availability depends on weathering stage, leaching conditions, percent of clay and
organic matter content, Low organic matter is characteristic of all ten dendroecological regions
in Bangladesh, although it remains in equilibrium with soil texture, climate, elevation and
vegetation of a particular region, Generally speaking, there is a high natural fertility, The following
proportions are found in agricultural land, for
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156%

Very Good Land 34.31%
Good Land 39.39%
Moderate Land 15.84%
Poor Land 8.90%

Very Poor Land | |
rop production, these being: (1) soils g

textured soils; (3) sh_allow soils; (6) poor
her these constitute about 5 millipy
1so limit crop production,

S “rhich “mlt c
coarse
soils. Toget!
and zinc 2

s of problem soil
hate soils; (3) peats; §4)
limitations, (8) salineé
notably sulphur

There are eight categorie
steep slopes; (2) acid sulp
drainage; (7) severe fertility '
hectares. Micro nutrient deficiencies -
ysical characteristics alone is therefore rather good ang

Land capability for trees based on bioph 1 bshioom: Land suitability, h
: i cellent category alone, a5 noted below. ility, however,
exceeds 3,000,000 ha in the excelle y of designating lands for a particular purpose,

: —_— : iti ility
requires factoringin social and political acceptabl : :
To date, forestry has been consistently under pressure for conversion for agricultural purposes,

3. Importance for Forestry

In Report 6 of FAO (1988), 48 crops have been rated for Agroecological Zone Land Suitability
Assessment. Several important tree crops are included, i.e..Mango, Jackfruit, Rubber, Tea
Coconut, Oil palm. In addition, many of the other crops rated are important species to be’
considered for agroforestry systems promoted for participatory forestry. This could also provide
the basis for farm systems research and development for forest lands, both classified and

unclassified.

;l‘heec.success_of tree crop plantations largely depends on the selection of the most appropriate
pecies, variety, cultivar, and/or provenance for the particular site available for planting
E

Agroecological Zone Land Suitabili
bility Assessm : .
process. y ent could play an important role in the selection

It is therefore important
that the Bangladesh A :
BARC Computer Centre be utili gladesh Agroecological Zones P i
eu . rogramm
tilized to carry out dendroecological zone landucuitab?li:e; s thi
§ y assessmen

for other important tree : .

: crops, including plantati .

modified to refine i s & plantation species., T

= Sdatealics e it to the s_p'euﬂc needs of tree crops: h _ he methodology may have to be
invaluable if properly utilized. »however, the basic data and system should

Prospects s Wiyt

spects for the Natural Forests under Present M

¥ _ lanagement
he ecological diversity outlined above h

settlement and agriculture. At presen as been greatly

. reduc ’ .

srivall percentage of the land arey of t, the remnang of na ced by land clearing for human
. " orest plantati nants “ e SR /
encroachment for shiftine cultivar: plantatip S are cons ol »
remnants of the ':;lhlfl;ng cultivation or bughfa)) ?S’ Lonversion g pe stantly being reduced by
- £ Ped (Y s b « LR o} . Lo .

ural vegetation of 3 OW farming, If the rrmd“ent agriculture, and
Present trends continue, the

angladesh i
Showill he ¢
In the following secti € Complerg)y
& section a Strat P = _\ ]08‘ in =
it o " ’ eay g ! the next tw »yvears.
remaining biodiversity and cculugig?l :lsi\PTe'.\cmed W i ey
' CISity of B dimed

f . hi"] .
wood products for the benefiy of ) an ‘I:.1 '
the peaple, tladesh, whij

:*_‘ the conservation of the
Stll providing wood and nop
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FOREST LANDS
Forest Categories

The forest land of Bangladesh can be classified under three broad categories. These are
summarized in Table 6.

Tahle 6 - Cateeories of Forests in Bangladesh

Categorv Area in ha Tenure
Classified State Forest Land (+ 1,461,538 Government Forest Land Managed
Unclassified State Forest Land by the Faorest Department
Under Control of the Forest
Department)
Unclassified State Forest Land Government Forest Land

663,968 Controlled by Land Ministry
Private Forest, village woodlots and Privately owned
unused tea land

320.000

2.445.506

1.  Forest Department Controlled Land

These are forest lands under the control and management of the Forest Department. Included
here are 1,461,538 ha of land comprising reserved forests, protected forests, Unclassified State
Forests, acquired forests, and newly accreted khas lands in the coastal belts. It is estimated that
less than half of this area actually has tree cover.

2. Land Ministry Controlled Land

These are lands controlled by the Land Ministry. Included here are 663,968 ha of land. Much of
this land occurs in the Khagrachari, Rangamati, and Bandarban Districts of the Chittagong Hill
Tract. Most of these unclassified forest lands have been depleted as a result of unrestricted
extraction of wood through grant of permits over a long period of time. This has opened the area
for shifting cultivation as well. Some unclassitied state forest lands have been transferred to the
Forest Department for management, as noted above. The remaining land is administered by the
District councils on behalf of the Land Ministry.

3. Private Lands

This includes about 270,000 ha of village woodlots (information from the Bangladesh Energy
Planning Project indicates a somewhat higher area in villages under tree cover is 304,000 ha),
30.4% is under bamboo, 16.8% is under non fruit trees, 14.% is under mango, 12.1% under
betelnut, 9.7% under coconut and 6.7% under jackfruit (see Mahtab et.al, 1991), and 50,000 ha
of land comprising derelict and abandoned tea gardens, and areas in tea estates unsuitable for tea

plantation,

Protecting and Managing the Forests of Bangladesh

At present, only 110,223 ha of forest land are protected under the national protection system.
. - . - " L] L L T . . . s ¢ g

This represents only 7% of the total of Bangladesh, This is inadequate for the maintenance ot

biodiversity and gcological diversity, 1t is also inadequate 1o protect eritical hill areas from

(PRQJ 37200116)
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decline, it is recommended that all the classified forest lands of Bangladesh be included in the
national protection system, and be managed under a number of Multiple Use Management Areas.

A multiple use management plan would be prepared for each of the Multiple Use Management
Areas. This would introduce a systematic approach to forest land management, with landuse
designated according to land evaluation, capability assessment, and suitability assessment. The
management system would be developed with the full participation of the local people, and would
reflect their aims and aspirations as well as the aims and aspirations of the government. This
would have a dramatic impact on the approach to national land management in Bangladesh, and
would bring a meaningful area under the national protection system.

Table 7 summarizes the area available for inclusion in Multiple Use Management Areas. The
rationale for allocating areas to the three zones is discussed under the following section on
Priority Areas. Using the Multiple Use Management Area approach, 1,377,704 ha would be
brought under a National protection system. This represents 9.6% of the area of Bangladesh.

Using the proposed "core-butfer-multiple use zone strategy” for the management of these Multiple
Use Management Areas, the protection of biodiversity could be accomplished while still gaining
more social and economic benetits trom these areas.

Under this "core-buffer-multiple use zone strategy”,

- protected core areas would be designated tor the preservation of biodiversity through the
preservation of natural forest ecosystems.

< buffer zones would be designated to protect the core areas from outside interference, and
provide wood and non wood products for the local people.

- multiple use zones would be designated for Forest Department Plantations and
Participatory Forestry areas, which would be intensively managed for socioeconomic

benefits.

The case studies given in the following section under Priority Areas illustrates the concept, as
applied to a range of forest and wetland areas in Bangladesh.

Priority Areas

Landuse priorities are best dealt with on the following regional basis as discussed and presented
in the following report sections:

- Sundarbans

- Newly Accreting Coastal Lands

- Chittagong

- Cox's Bazaar

- Chittagong Hill Tracts

- Sylhet

- Sal Forest

FROJ 372001 /6) 5
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Table 7 - Summary for Pro osed Multi le Use e [
| ——

ﬁ tal
Buffer Muliiple Use | Tota
u
Name of Area Care Zone B
Zone ha) (ha) ]
h
(ha) 580,000
00 )
Sl 203,000 Ll (1,499,100)(-) | (2:079,100)
(surrounding area) 100,000
Coastal Afforestation - 83.365
14,000 =4 :
Chittagong Division 26,987 ’
Cox's Bazar Division 31,438 5,96
168,029 324,099
Chittagong Hill Tracts 93,657 62,413
172 40,172
South Sylhet Division 8,000 25,000 b
23,000
Sylhet Reed Lands 5,000 3.000 13,000
) 2
Wetlands of Sylhet and Mymensingh B34
Sal Forest in Central Region
32,496 15,000 56,320 103,816
Sal Forest in North Region
15,000
Total 400,478 + 502377 + 327310 + 1,377,704
(1,499,100)(-) (2,876,807)
Notes: + indicates that the area will increase once the land under wetlands and coaslal afforestation have been allocated by zone.

(-) indicates the area surrounding the Sundarbans which would be part of integrated management, but not within the existing Reserved Forest

SUNDARBANS
General
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This has important economic benefits. For example, th? 's and mudflats of the Sundarbang
important fishery in the subcontinent. The mangrove fores

Reserved Forest provide a vital breeding and nursery grounds for a Iar};ge P;fgr%r;éo:nc:lfut;eci:?cis?,
crustaceans and molluscs that make up this fishery. In recent years, t e‘r tils, 1 n
"the Sundarbans Forest Reserve has ranged from 6,000 to 10,000 metric tonnes, while the total
annual catch in the Sundarbans Reserved Forest and adjacent Waters of t_he_ Bay of Bengal has
been estimated at 38.000 metric tonnes. This contributes hundreds of millions of Taka to the
annual GDP.

Wood and non wood products from the Sundarbans Reserved Forest has also contributed
hundreds of millions of Taka to the GDP.

The total income derived from various products in the Sundarbans for 1988/ 89 (extracted from

Project Preparation Report: Environmental Component Bangladesh Forestry III Project, p. 150)
is listed in Table 8.

Table 8 - Sundarbans Forest Products

Forest Product Tk
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—— ]

_—-—'_'—-———
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acknowledged in the Choudhury Working Plan of 1968, which had as one of its objectives the
maintenance of forest structure thereby "ensuring possible protection of cultivated land in the
interior from the devastation caused by periodic cyclones, storms and tidal waves". Some of the
storms have resulted in considerable loss of life. For example, a 1970 storm killed between
300,000 and 500,000 people; a storm in May 1985 killed over 11,000; and the severe cyclone of
April 1991 killed at least 138,000 people. The densely populated agricultural areas protected by
the Sundarbans have been spared from many of the worse impacts of such storms.

Setting Priorities in Landuse Conflicts

Thus, it is imperative that the remnants of Sundarbans Mangrove Forest be preserved, and
managed in a way which will ensure the preservation of the natural and human environment and
the conservation of biodiversity.

ESCAP (1987, Coastal Environmental Management Plan for Bangladesh) has noted:

"Because of population pressure on land, the ecology of the Sundarbans may already
be in a dynamic disequilibrium where the successive vortices spiral downwards to the
vanishing of the largest forest land in the country”.

However, recent inventories and studies show that the Sundarbans are being overexploited. As
a result, many species of mammals. birds, amphibians, reptiles, fish, and crustaceans are on the
decline, while the stocking of major economic species are being drastically reduced.

This led Chaffey et. al. (1985, A Forest Inventory of the Sundarbans, Bangladesh, p. 172) to
conclude that:

"...if the Sundarbans is to continue to be managed for sustained yield production, the
level of exploitation will have to be substantially reduced. In the absence of such a
reduction, the prospect for the Sundarbans is that within the foreseeable future the
forest will be depleted to such an extent that it could become questionable as to
whether the whole or even part of it should retain its status as reserved forest.”

It would be irresponsible to let this happen because of political expediency, which should not take
precedence over the sound socioeconomic and environmental planning of the forest resources of
the country. ‘

The biomass resources of the Sundarbans are declining because of overexploitation due to
extraction by two competing groups (1) large wood-based industries needing large quantities of
biomass raw materials on a sustained basis and (2) numerous small scale users providing materials
and products for domestic use and cottage industries. The resources just can’t meet the combined
needs of these two groups, and therefore a decision has to be made as to which group of users is
to be given preference.

Industrial Raw Material
The Sundarbans Reserved Forest has been the main source of raw materials for two large

industries; the Khulna Newsprint Mill and the Khulna Hardwood Mill, It also provides round
wood for sawmills in the adjoining districts of Khulna, Barisal, and Patuakhali,

(FRQJ 37200140 33
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na

i ive the KNM |
To provide raw materials for the mill, }\NM WS B £59,729 ha was added 1o ease.
Sundarbans. In 1969, the match wood felling Block I 0 '»d. In 1977, the Forest Departmen
This was done to ensure better utilization of the Gewa ‘}YO ]e;xsed area leaving KNM a total of
created a game sanctuary and deleted 23,713 ha i t;zlded to the lease.
309,320 ha of leased land. In 1990, Blocks 7 and 8 were

o cvele. Extraction was to be
The harvesting plan for Gewa wood was based on 2 20-year chf::ibO(I:;erations. The first cutting
based on four five-year felling plans, which were to outline e han anticipated production and
cycle was to have been completed in 1980. However,due to lowert o until 1987,

disruptions due the War of Liberation, the first cycle was not comp

Apparently, the extraction rate during this period exceeded the rf_ial growth increment of the
forest. This is documented in the ODA (1985) inventory. This 1n_ventory mdlcated_ that the
standing volume of gewa wood had decreased by 45% from the projected volume estimates by
Forestal in their original inventory in 1959.

The conclusion to be drawn from this is that the Sundarbans Reserved Forest cannot provide the
Khulna Newsprint Mill with a sustainable supply of raw materials at volumeas which will meet the
capacity needs of the mill.

Under the circumstances, a decision has to be made as to the future of the Khulna Newsprint Mill.

The Khulna Newsprint Mill is facing serious economic problems.
Report, the company is presently losing about 5000 Taka
due to the high cost of furnace oil. The Forest De
to 15 Taka per cft. This will increase the loss on n
per tonne. Under such circumstances it is very
to operate. )

As noted in the Harvesting
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Thus, the shortfall should come either from imported pulp or from pulp from plantations
established in the Chittagong area, where under utilized forest lands are more readily available.

At present low yields (9.2 m3/ha/ A) in the Kaptai-Bandarban plantation, 14,472 ha of plantations
would be necessary to provide for the total requirements of KNM (133,140 m3/A) on an 11 year

rotation. However, with proper maintenance, these plantations should be able to produce at least
15 m3/ha/A. The mill would then require only 8,876 ha on an 11 year rotation.

Under Forestry Project II, approximately 23,000 ha of industrial plantations were established, and
under the Forest Resources Management Project (Forestry III) an additional 27,000 ha will be
planted. The estimated mean annual increment would be 25 m3/ha, 18 m3/ha, and 9 m3/ha for
industrial plantations managed under 12, 18 and 40 years rotation, respectively. If these yields can
be standardized, then only 3,330 ha of short rotation plantations would be needed to provide the
wood necessary for a mill with the capacity of the Khulna Newsprint Mill. Since industrial
plantations are already being established under Forestry Project II and Forest Resources

Management Project, it may be possible to use 3.330 ha of these plantations for supplying
pulpwood for newsprint production.

As an interim measure, various scenarios could be developed where a portion of the raw material
requirements of KNM could come from the Sundarbans and part from outside. The proportions
would depend on the outcome of the studies scheduled to be carried out in the Sundarbans under

the Integrated Development of the Sundarbans Forest Project and the Forest Resource
Management Project.

However, in light of the recognized energy deficiency in the Khulna region, such scenarios should
only be viewed as temporary measures, to provide the mill with wood until such time as the mill
needs a major overhaul of machinery or when machines needs to be replaced. At such time, the

mill should be closed and funds used to build capacity in under utilized areas of the Chittagong
region.

One positive environmental benefit of closing the mill would be to free the Sundarbans for
sustainable management, with the major emphasis on the conservation of biodiversity. The
Government is already committed to the preservation and conservation of ecological diversity and
biodiversity. The Sundarbans has been designated a special site under the RAMSAR convention.

Under such a system of management, buffer zones could be scientifically managed for the
production of fuelwood, poles, and non wood products needed by residents of the Khulna District.
This may be more socially beneficial than providing pulpwood for a sick public sector industry.

The closing of the mill in Khulna would
flowthrough the Sundarbans Reserved F
tanker traffic on the main rivers.
Sundarbans Reserved Forest,

help reduce the industrial pollution in waterways which
orest, by reducing motorized traftic on the waterways and
This would help preserve the natural environment in the

There are already reports of increased heavy metal concentrations in the water of the Sundarbans.
and these can be traced to Mongla Port and Khulna industries (probably not KNM)., These heavy
mctalls may enter the food chain, and accumulate in fish and shrimp which are eaten by people,
causing serious health problems, If the levels increase past a sate limit, the Government may be
forced to ban the catching and consumption of fish from these waters. This would ereate

considersble social and economic hard ship for fishermen and their tamilies, and to tish consumers
in Bangladesh,

LLnergy studies of Bangladesh show that the West Zone of i

: angladesh ix energy deticit. It is
theretare unwise o locate industrjes which

are heavy users of encrgy in the form of fusl and
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due to a lack of raw materials. According to the Harvesting Kep -d, A I B
been supplying only 19,822 m3 (700,000 cft) of fuelwood and top-dying

Moratorium imposed in 1989 on the cutting of trees in high forest,

Because of the Moratorium, the cutting of Sundri is restric_te_d to trees which are atdleasl.]t. 500{;
dead. According to the Harvesting Report, KHBM is recewn.ng a lot of 1"0ttex:j \Eoo 1; WFlCh is
severely affecting quality and yield. The extraction operations are manage Y the Forest
Department with no quality control allowed by KHBM personne_:]. Copsequently, the contractors
take full advantage of the situation by including anything which will hold together. Royalty
payments and contractor payments are based on a gross end area measurement of stacked wood
with no allowances made for voids or rot. Thus, in this type of wood, the mill is paying about 40-
50% too much. The policy of only salvaging Sundri trees when they are 50% dead has resulted
in much higher costs to KHBM and to BFIDC’s treatment plant. Extraction and delivery costs

are also high. The Harvesting Report goes on to recommend that the Forest Department should
not be in charge of harvesting operations, and such operations shou

Id be left to the companies so
that they can exercise some quality control over the contractors,
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3. Local Sawmills

According to ESCAP (1987), round wood trom the Sundarbans represented up to 80% of the
consumption of the sawmills in the Khulna, Barisal and Patuakhali Districts. This level of
consumption cannot be maintained by round wood from the Sundarbans. As noted above, the
management of the Sundarbans Reserved Forest based on principles of sustained yield
management will require a reduction in the annual extraction rate, This will mean less raw
materials for the sawmills in the Khulna, Barisal and Patuakhali districts. Furthermore, poor
recovery rates of only 38% trom sawmilling would exacerbate wastage of resources.

An interim strategy could be based on supplementing reduced supplies from the Sundarbans with
raw materials brought in from outside.

Other Wood and Non Wood Products

The Sundarbans Reserved Forest is an important source of wood and non wood products for
domestic use, cottage industries, and small rural industries.

1. Fuelwood

As noted by ESCAP (1987), fuelwood harvesting has increased faster than that of other woods.
This is particular true of sundri fuelwood, the extraction of which has been rising at an annual rate
of 18% or so. The extraction of goran, the other major fuelwood, has been rising at a rate of 5%,
making the overall rate of increase for all fuelwood 13%. Fuelwood from the Sundarbans is
marketed over much of western Bangladesh and also as far as Dhaka for both domestic and

industrial use.

According the Chaffey et. al. (1985), 317,700 tons of fuelwood were extracted in 1982/ 83, and this
was down from a high of 499,700 tons in 1979/ 80.

The demand for fuelwood far exceeds the supply. Thus, the demand for fuelwood from the
Sundarbans will increase in the future as the population expands. However, the management of
the Sundarbans Reserved Forest based on principles of sustained yield management will require
a reduction in the annual extraction rate of wood products for all types of uses, including
fuelwood.

Any decrease in supplies of fuelwood from the Sundarbans will put added pressure on the
homestead forests for providing fuelwood, and also on agriculture lands for agricultural residues
and dung which could be put to use as fertilizer and fodder. This will have a negative impact on
the energy balance of this already deficit region.

The supply of fuelwood from the Sundarbans could be increased by silviculture activities, which
woyld increase the stocks of fuelwood species. This might meana reduction in the stocks of gewa,
which is not a fuelwood species.

Government and non government agencies are presently expending considerable human and
material resources on expensive programmes aimed at increasing the availability of fuelwood in
the energy deficit west Bangladesh. It would probably be more cost effective to tocus these
resources on the sustained yield management of the Sundarbans for tuelwood and timber.

The closing of the Khulna Newsprint Mill and the Khulna Hard Board Mill would increase the
fand hase within the Sundarbans availuble for fuelwood and timber species,
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The leaves of the nipa palm (golpatta) are used i thatcm:;’;gmre stands of grasses on char
paludosa (hantal) for making house walls. Grass cutters.harv nths. These are important raw
islands and in the southeastern meadows during the winter ]TOSundarbans Reserved Forest be
materials for the rural poor. It is therefore important that Sk n developing active programmes
managed for sustained supplies of these materials. This may R

for the management of these plants.

Many thousands of people enter the forests between April st and m:d-]m;ne toegglrlr:’::ttelziostegbznd
beeswax from wild bees’ nests, and in recent years the annual harvest’has een : ut
230 metric tonnes. In order to increase the yield of honey and bees’ wax, it may < Debessy e
encourage the growth of key fodder species, either through natural or artificial regeneration. This
may reduce the area available for growing traditional industrial woods, such as gewa. The focus
should be on the native bees, which are migratory and adapted to the food supplies of the area,

Exotic bees should not be introduced.

Mollusc shells are gathered and used to produce lime for consumption with betel nut. The stocks
are being overexploited, and stocks may benefits from having some breeding areas set aside within
core areas of nature reserves.

3. Fisheries

The fishery in the head of the Bay of Bengal is the most important fishery in the subcontinent.
The mangrove forests and mudflats of the Sundarbans provide the vital breedine and nursery
ground for a large proportion of finfish, crustaceans and molluscs that make up thi: fishery. Itis
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The Task Force for Environment and Development (1991) recognized this critical situation, and
went so far as to recommend Fish Parks to ensure protection for fisheries resources. This could
be done in each of the blocks making up the Sundarbans Reserved Forest, and combined with the
system for conserving ecological diversity and biodiversity of other flora and fauna.

4. Wildlife

The Sundarbans Reserved Forest supports a rich fauna. A Directory of Asian Wetlands describes
some of the more interesting aspects of this fauna. Some wildlife populations are under threat
from disturbance and poaching, particularly along the Passur River where access is relatively
unrestricted. Fishermen’s camps are also a major source of disturbance to wildlife, and there is

extensive illegal hunting and trapping, not only by fishermen and woodcutters, but also by high
officials of civil and defense services stationed in the area.

In order to protect these species and help increase their numbers, it will be necessary to set aside
a number of core areas which have restricted access. These will serve as breeding areas for rare
and endangered species, as well as some of the more common species. A series of core areas will

be necessary. With time, the core areas may have to be modified and/or changed to conserve
various components ot the flora and fauna of the area,

5. Ecological Diversity

The best way to protect the biodiversity of wildlife in the Sundarbans Reserved Forest is to

preserve the ecological diversity of the area. This means preserving the various habitats where
the flora and fauna occur.

The Sundarbans Reserved Forest is not one large homogeneous ecological unit, but a
heterogeneous mix of smaller ecological units spread over space and time along a number of
dynamic environmental gradients. These can be defined in terms of ecological zones, forest/
vegetation types, and/or associations representing various stages of succession.

Curtis (1933) recognized three ecological zones within the Sundar
to salinity and species composition. Chatfey et. al. (1985) used C
the boundaries eastwards to better retlect present realities.

bans, differentiated according
urtis’ terminology, but shifted

The present Wildlife Sanctuaries include some good examples of vegetation on new accretion.
Care must however be taken in managing some of these areas so that they are not overgrazed by
deer, and disturbed by man, in order to allow natural succession to take place. This is important

for scientific research into natural processes, and for educational activities related t0 natural
succession.

A total of 13 main floristic types of forest and four non forest types were recog
by Chaffey et.al. (1985). Each of these forest types provide different h
of flora and fauna, and therefore each has a role to pl
the Sundarbans. Thus, it is important that all these
Reserve management system for the Sundarbans.

nized and mapped
abitats for various species
ay in the preservation and consarvation of
types are adequately protected in a Nature

The fact that some areas which were formerly dominated by sundri
and the sundriand other mangrove species have heen replace
that sundri is only an edaphic climax species, and the true
owland forest, With uplifting, the sucecession would continu
formations/ associations 1o dryland lowland form
implicstions for the management of the more

are now above tidal influence
dbydryland species strongly sugsests
climax vegetation would be dryland
¢ through various freshwater swamp
ations/associations.  This has important
Inland areas, where land has risen above tidal
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whenever feasible. If species are carefully seleatmd, b iynto which associated native plant angd
mixed plantations into relatively natural dryland fOIESIS,biOdiversity of the Forest Re.serve, and
animals can be introduced. This would contribute t0 the orove species. The selective logging
may be useful for protecting dryland species as We%l i ly of timber from the Sundarbans,
of selected timber trees could contribute to a sustainable supply

tural ecology of the Sundarbans Mangrove

At present,overexploitation is adverselyaffectingtl_‘e”a distribution within the forest, by
Forest. A 20-year cutting cycle causes changes In age class '

; ature. Thisint
changing mature forests into immature forest, which are never all(:ud\’ffercll1 t(t)irl;: skl ecolov;lcrari
causes changes in forest structure and species composition, by dis hp ﬂ;ra - o;the
processes and plant successions. This may have a long term impact on the ine and f
reserve. Under such circumstances, it is difficult to carry out landuse planning and forest

management for preservation and conservation.

Thus, more protected core areas are needed which will allow selected associations and forest types
to reach maturity and overmaturity, in order to restore ecological balance to the ecosystem. This
would provide habitats and breeding areas for a wider range of flora and fauna. In the managed
buffer zones, silvicultural activities will be designed in such as way as to extend the habitats and
breeding grounds of some of the more important species.

Thus, the integrated management of the Sundarbans under core zones and buffer zones would
provide facilitate the conservation of populations and stocks of important species by protecting

their breeding and reproduction areas, and would also allow for the continued production of wood
and non wood products under sustained yield management,

Preferences and Priorities
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The Sundarbans Reserved Forest would continue to produce valuable timber, but at lower and
more sustainable yields. This timber could be used by efficient sawmills to produce a range of
wood products. Present sawmills are highly inefficient, and wastage is very high. Efficient
sawmilling could nearly double the amount of wood recovered per unit volume of round wood.

Recommended Sustainable Landuse Strategy

As noted in previous sections, every aspect of the Sundarbans ecosystem is in declined. The
stocking of major economic trees is declining, the availability of non wood products is declining,
and the populations ot most wildlite species, including mammals, birds, reptiles, amphibians,
crustaceans, fish, microorganisms, etc. are declining. It is abundantly clear from this that
principles of sustainable development are not being applied to the management of this valuable
national resource.

If the present management system continues, the Sundarbans is likely to be completely depleted,
and irreparably damaged. This was predicted by Chatfey et. al. (1985) and ESCAP (1987). The
solution seems to be the management of the whole Sundarbans for the conservation of resources,
with limited harvesting of wood and non wood products based on principles of sustained yields.

It is recommended that landuse planning for the Sundarbans Mangrove Forest be based on the
“Core-Butfer-Multiple Use Zone" strategy, widely adopted in many countries for nature and
wildlife conservation. This strategy has been used with success in India, a country with
development problems and constraints not unlike Bangladesh. In India, this concept was found
to be the only promising approach to alleviate pressure on core areas, while ensuring local people
a continued supply ot essential resources.

The Bangladesh Task Force tor Environment and Development (1991) also recommended this
"Core-Buffer-Multiple Use Zone Strategy” for conservation in Bangladesh.

In this strategy, a number of inviolate core areas are identified for the conversation and
preservation of biodiversity through the protection of the natural ecosystem. The core areas are
surrounded by protective buffers. The core and buffer areas are in turn surrounded by a multiple

use zone.

In the case of the Sundarbans, the multiple use zone is the area outside of the Sundarbans
Reserved Forest, which was formerly part of the Sundarbans Mangrove Forest before being
cleared for agriculture and shrimp cultivation. To facilitate the integrated management of the
three zones, it is recommended that the three zones be designated as a single Multiple Use

Management Area.

The Multiple Use Management Area would include the Sundarbans Reserved Forest and the five
Districts which surround it.

Tahle 9 - Summaryv of Zones in the Sundarbans Multiple Use Manavement Area

Zone Arca in ha % of Total
Core Zone 203,000 ha 13.5%
Bufler Zone 377,000 ha 252%
Multiple Une Zone 219,100 ha 61.2%
Totsl 1AY9,100 ha 1000% ]
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per of environmental gradients,
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Asnoted above, the Sundarbans is not a homogeneoy
which is constantly changing over space and|t|me a j
Thus, in order to maintain the integrity o_f this complex
areas along the main enviconmental gradients.

- d north-s
. less east west an outh
Since some of the environmental gradients have mo.re ﬁrthree ecological zones (based on
orientation, it is proposed that core areas be located 1D at s sl representing mangroves of
salinity). Within each ecological zone, it is important todproa:croves
the inner fringe, the middle mangroves, and the seaward matis

In order to give the spatial distribution necessary to include geptr):;esmiatnils\ iicc())rin?lelnézg
forest/ vegetation types in core areas of a Nature Reserve fo'r the Sundar 1: 1680 < & o
that a core area be located in each of the nine blocks identified by Foresta ( _ ) an affey
et. al. (1985). This appears appropriate since the demarcation of the blocks was intended to
reflect broad differences in forest type.

To be effective, core areas should represent 2 minimum of 30%-40% of each block. The rest_of
the block would be managed as a buffer with exploitation of wood and non wood products being
carried out under licence or permit, as it is under the present system.

The continued use of forest blocks as the main management unit would facilitate the management
of buffer zones around core areas for the production of wood and non products. It would also

allow for continuity in management, and the use of existing staff and infrastructure for the
management of these buffer zones.

A large core is necessary to protect representative samples of a range of ecosystems. It is also

necessary to protect breeding populations of mammals, birds, reptiles, amphibians. crustacsans,
fish, molluscs, etc. '
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Buffer Zone .
of each forestry block. These buffer

téo-m%enrity of the protecwd cores.

. 1d represen :
The areas designated as buffer zone would r¢p the int

zones would be managed in such as way as to insure

d product

. . of wood and non wWooc p s.
The buffer zone would also be managed for sustained Pf?d‘écé:gﬁaonemem. In this way, the bufferg
This would be done by applying principles of sustained yl'el ouldobe control by a permit system,
would not be depleted through over extraction. Extractltoll;:’partmem_
not unlike the system presently being used by the Fores

ich can be produced in the

‘ous products whi
rl(')rhus choices will have to be made as to the
b

] and environmental benefits from the

As noted previously, there are limits on the va
Sundarbans Reserved Forest on 4 sustained basis.

allocation of resources. In order to maximize social ant be given tO products (domestic
Sundarbans Reserved Forest, it is recommended that priority b€ &

fuelwood, small house poles, thatching materials, etc.) which t?eneflt 'poogpelodp}oeerg?srceogtlirsst]g'
The use of Sundarbans for supplying raw materials for large 1”‘_1“5“165 5 ;‘;JM 1l not ed.
This is already in line with present Forest Department instructions, that will not receive
gewa pulpwood from the Sundarbans Reserved Forest after 1993.

However, at present, the harvesting of these other wood and non wood products 1s dorrflnated by
a number of wealthy people, who use poor labourers to do the collection and extract.lon'of the
products, or who rent their equipment for a large share of the benefits. Thus, the main benefits
of the present management system goes to these relatively wealthy individuals, and not to the mass
of labourers. In order to maximize social benefits, there may be advantages in supporting
individual labourers or groups of labourers with credit for purchase of their own boats and
equipment and with appropriate training. NGOs could be encouraged to take part in this activity,
since they have considerable experience in this type of activity. Some of the larger national NGOs

also have enough power and influence to support these labourers to resist potential pressure from
the business people who presently control activities in the area.

It should be noted that past management has failed to recognize the important role of women in
the gathering and processing of products from the Sundarbans, and the issue of permits has been
biased in favour of men and has discriminated against women. It is therefore imp hs =
be rectified, and that women are given at least equal recognition in the issu POrtan-tt at} i

e of permits. Since

families tend to work as economic units, the polic ¢
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- Golpatta collectors could be required to plant golpatta in suitable area where they
are absent or understocked.

- Fuelwood collectors could be required to leave some branches and stems on the
forest floor to encourage regeneration by trapping seeds.

- Timber extractors could be required to plant and maintain seedlings of valuable
timber species in their designated area.

- Honey collectors could be required to maintain the habitats of bees, and be involved
in the planting of some of the better fodder species at selected locations to increase
todder.

These long term permit holders would be involved in the management of their permit areas, and
would work together with the professionals managing the overall Reserve for the sustainable
management of the resources within the buffer zones.

It is important to base the selection of individuals and groups on sound information. It is
therefore recommended that a detailed socioeconomic survey be carried out of the present users
of the Sundarbans Reserved Forest. This should include an inventory of present users (labourers
as well as permit holders). NGOs could be involved in this major piece of work. Some funds are
scheduled under the 'Integrated Development ofthe Sundarbans Forest’ Project for socioeconomic
studies. Perhaps these funds could be used for this survey.

As noted by Berkmuller and Mukherjee (1989), people’s participation in the management of parks
and sanctuaries is not new, and has been successful in a number of countries.

A number of lessons have emerged from these participatory efforts. For example, participation
by the local people requires absolute transparency of project organization and a maximum of
democratic participation at the grass root level so that project aims cannot be easily subverted and
benefits actually reach those who are most dependent on protected area resources. For
participation to work, people need to organize themselves and accept responsibility as well as
benefits. This takes time and much patience on the part of the protected area manager who may
fear the complications arising from increased awareness.

Managers are needed who believe that cooperation with the local people can work and who, either
themselves or through extension agents, encourage local articulation of needs and ideas as basis
for projects. Local people should eventually be trusted with the responsibility of joint buffer zone
management. Agreements between the local people and the park authority may prove more
effective if participation is painstakingly nurtured in the beginning until a broad consensus has
been reached about the terms of an agreement and people’s role in it. Common to these
successful approaches are the sharing of responsibility, power and revenue. These are indicators
of true participation which should become a more regular feature in protected area management.

It is estimated that the buffer zones would include 377,000 ha, or 25.2%, of the overall Multiple
Use Management Area.

Multiple Use Zone

The mangrove forest within the Sundarbans Reserved Forest are strongly influenced by processes
which have their origin outside the boundary of the reserved forest, This is especially the case in
terms of freshwater tlows.

The Sundarbans receive large volumes of fresh water from inland rivers from the north, and saline
water from tidal incursions from the sea. The relative contribution from the two sources of water
are not constant throughout the year, The bulk of the fresh water reaches the forest in the

monsoan season from June to September. During the dry season, freshwater flow decreases
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rsists until the freshwater flow

. i &
influence which p is dependent on these seasonal

progressively, resulting in a prolonged saline cam

increases again. The stability of the mangrove forest ecosys
changes.

the past. The decline in
nges in landuse upstream,
anduse activities such as

Freshwater flows of the main river were apparent]y mugh hlgt.ler 1;11
freshwater flows can be attributed to a number of reasons, mc]udmgdcf 2; 1
More and more water is being diverted for irrigated agriculture and 0
fish and shrimp culture.

At present, only the Baleshwari and Passur rivers and their distributaries hs%;e dg?:;rcggge:ltl“t);z
to the Ganges and thus to an uninterrupted source of fresh water. The S1bsa R b an ik

other rivers to the west receive fresh water only from localized catchments lying e_tb";’et y €
Ganges and the northern edge of the forest. These rivers are therefore more susceptible to dry
season reduction in stream flow and tidal intrusion of salt water.

This is impacting negatively on the Sundarbans where there has beep a decre‘as'e in freshwater
inflows, and consequent increased salinity. The top-dying of sundri is often attributed to these
changes in salinity.

If the Sundarbans is to be maintained as a relatively stable ecosystem, Some balance must be
maintained in terms of freshwater inflows. This can only be achieved with the cooperation of
upstream water users. This requires integrating the long term management of the Sundarbans
with the long term management of the area as a whole.

For this reason, the "core-buffer-multiple use zone strategy” for the Sundarbans has been extended
to include the surrounding area, as a multiple use zone. Itis recommended that the multiple use
area surrounding the Sundarbans Reserved Forest or National Park be identified as a special area
for ecodevelopment (SAED), .and that an integrated development programme be developed for
the area based on sound environmental management practices. This integrated development

programme could be taken on as a pilot project to be funded by some donor agency. In India
such a project was submitted to UNDP/FAQ. - "

There are many important landuse issues, and environmental problems which need to be
addressed in the multiple use zone. Manyofthese landuse issues are related to increasine salinity
and its management through appropriate patterns of landuse. This shared concer fSln';, salini )ds
salinity and freshwater inflows should provide the basis for the integrated man;oe%;;‘tcroe?i;e

multiple use zone outside the Sundarbans with the core and buff i
. . er zon ithi
The zones are already socially and economically integrated. For exam ol e ol i

used for stocking the shrimp ponds in the multiple use zone come fron pl}::_. the shrimp fingerlings
materials and fuelwood for the multiple use zone also come from th 1St ¢ Sundarbans. Building
living in the multiple use zone find employment from the Sundarb: ¢ Sundarbans. Many people
wood and non wood products, and through fishing. Thus . ans, through the harvesting of
management of the Sundarbans and the surrounding area is % ,dn m‘egl‘ated approach to the
and economic reasons. v ~ necessary for environmental, social

It is estimated that the multiple use zone would include 9190
Multiple Use Management Area. 000 ha, or 613%. of the overall

Designation and Management

As noted shove, it is recommended that the Sung
surrounding it be designated as o Multiple Use M
Use Munugement Arei would he one planning

arhang Reserveg
nagement Arey

Foregt . .
; rest and the five Districts
subuniy within

0 l i Y Ao . 2
an “\'cf'-ll‘l g Ln\l‘\“'lged that hiUlllpl'
A -oastal Management Plat
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for Bangladesh I
- It more

Management plap, ¢ OT less ¢orre ;

e Ba"gladesh Drzponds t0 the Western Region in the Coastal Environmental

Pared by ESCAp (1987).

st should be viewed as an international, as

Sundarbans pe
s World He Protecteqd accordingly. It is recommended that the

=]
[Oposed
Sundarbans Reserveq .

" Forest . eritage Site [t js g
enwal T ; & desion. . 4150 recommended that the present
Bengal Tiger Nationa] Park), stated as g National Park (perhaps the Bangladesh Royal
It is important thay th

its management, Iy -
. " OUId alsop ~
& . -
feasible, SInce revenyeg from the ;ke ety Management of the reserve as a business enterprise
aspects of the Nationg| Park. Tp 3ﬂ?gement Of the buffer zones could tinance the conservation
' ©S€ conservation aspects would be focus on the core areas.

o B .is important that some of the best and most
are tamiliar with the present permit system be

However, it is important for the sustainable management of the National Park to have an ongoing
source of revenues. It is therefore recommended that funds which result from the issuing of
permits and royalties be used for the scientific management of the overall reserve (core areas and
buffers).

The management of the National Park should aim at the sustainable supply of wood and non wood
products from the buffer zones for social benefits, and the conservation of the reserve for
ecological diversity and biodiversity, and should not been seen as an area for generating revenues

for the government.

Si he Sundarbans are an internationally important area, efforts should !:u_e made to _have
e tt.e al]lréonservation organizations support some of the conservation activities, by providing
Internation S

expertise and funds.

” ditures on projects for meeting the shortfall
fit from reduced expen . - .
The government would begtee puilding materials for people in the West Zone. There is also likely
in biomass fuels and a.lter:ased tourism and value added to products produced from materials
bl ) ‘hr
to be benefits from Inc

coming from the Reserve. | ' -
ting from giving the poor people involved in the extraction process
e nare of he profi tlosld benefit the government’s overall development efforts directed
he profits W
a greater share of t e
atbequity and poverty alleviatl

funded under the ‘Integrated Dcvclgpmr:nf ur'_th_e Sznnu{:}rb;xx_ls

R amas and inventories to bd‘ qoement Project’ should help provide iInformation which \\'{H
esearch i .st Resource Manasemit’ fuse plan for the Sundiarbans Forest Reserve, It is
Forest’ and 'Forest fa sustainable landus ts be on the sustainable use of the butter zones

ent 0 s obaen pwo Projec . i )
v he focus of these (\HI prt’J‘“'c” for domestic use and cottage industries, and
ot .

;”.HJ n”n Wi

assist the develop
recommended thatt

T ( od
in the Sundarbans fof wo

+7
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the sustainable management of core areas for the preservation of ecological diversity ang
biodiversity.

However, as noted above, it is imperative that this management plan includes the multiple use
zone which is located outside the Reserve, as well as the core and buffer zones within the
Managed Nature Reserve and National Park.

The development and implementation of this management would involve the Agriculture
Department, Fisheries Department, Livestock Department, Port Authority, and tpe tOUl'.ISt agency
Parjatan, as well as the new institutions for participatory forestry and conservation which will be
active within the Managed Nature Reserve and National Park.

Impact on National Landuse

For the conservation of ecological diversity and biodiversity, it has been re_comm-ended- that al
countries should have at least 12% of its land area in protected areas for conservation. Since this
percentage is hard to achieve in Bangladesh, the government presently has a target of 5%.

The Sundarbans Reserved Forest represents one of the few opportunities which Bangladesh has
to contribute to national and global environmental protection. Using the 'Core-Buffer-Multiple
Use’ as outline above, this can be done without disadvantaging the poor of the country. In the
long run, under sustainable management, they are even likely to benefit through increased stocks
of harvestable fish, shrimps, mollusc, etc. and increase resources for fuelwood and inexpensive
building materials. The present proposal would designate the whole of the Sundarbans Forest
Reserve as a National Park. Since the total area of Bangladesh is approximately 14.4 million ha
of which 12.46 million ha are land surface and 0.94 million ha are rivers and other inland water
bodies, the Sundarbans Reserved Forest represents 4% of the total area of Bangladesh. Thus,
designating the Sundarbans Reserved Forest as National Park would put 4% of the area of
Bangladesh under a protection classification. This is a meaningful first step to having at least 5%
of the country in protected areas for conservation.

The area available for industrial forestry would decrease, but because of the low annual
increments in mangrove forest, the shortfall can easily be made up for by the intensive
management of industrial plantations in the Chittagong area. As noted previously, 3325 ha of

intensively managed short rotation plantations would probably provide the present fuelwood
requirements of the Khulna Newsprint Mill.

The area available for participatory forest management would greatly increase with all the bufter
zones in the Nature Reserve under sustained yield management for wood and non wood products.
Since priority would be given to low income people, the socioeconomic benefits would increase.

Integrating the Sundarbans into a National Coastal Management Plan

[ =5

As noted above,the Sundarbans Mangrove Forest is an open ecosystem which cannot be manag?
in isolation from the surrounding area. For this reason, the core-h-uffer-multiple use zone strat;g_\'
recommended for the landuse planning of the Sundarbans includes the '-:urrounciinﬂ area as the
multiple use zone. Onlythe core and buffer zones are within the houndar;es of the I\'Titional Park.

This is an important step towards developing an integrated approach to coastal management, a3
recommended by ESCAP (1987) in their Coastal Environmental M . RSt P
Such an approach is necessary for social and economic reasons
znd the sustainable development of the coustal areas is d':. '

anagement Plan for Bangladesh.
. as well as environmental reasonss
pendent on an integrated approach.
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ESCAP (1987) stresses the need for sustainable development in the coastal zone:

"Over and over again it is emphasized that development which destroys the resource
base, whether that base be mangrove forests, fisheries, drainage channels or newly
accreted lands, is not development at all. The future of the people of Bangladesh

demands planning with a view to sustainability, not rapacious maximization of short
term gains enjoyed by only a few."

In order to facilitate sustainable development in the coastal zone, an environmentally sound and
integrated approach for landuse planning and resource management has been recommended for
the Sundarbans, which is a key breeding area and nursery grounds for many marine animals,
including fish and shrimp. This integrated approach is extended to other coastal areas in following
sections on Coastal Atforestation, the Chokoria Sundarbans, and Other Coastal Areas.

NEWLY ACCRETING COASTAL LANDS

General

The mangrove environment in Bangladesh covers the 730 km length of the coastline of the Bay
of Bengal, which forms the southern boundary of the country. The depth of the area landward
varies from less than 1 km to about 100 km. In the past, this whole zone was covered by a
continuous mangrove forests which extended tfrom West Bengal in India to the Chokoria

Sundarbans in the Cox’s Bazar District. Much of the mangrove environment, outside the
Sundarbans, was converted to agricultural land for field crops, grazing, and fish/shrimp culture.

At present, the population in this belt is very dense, particularly in the Noakhali region. ESCAP

(1987) estimated that the population dependent on the mangrove ecosystem was at least 7 million
in 35 upazillas.

The series of disastrous cyclones and tidal surges in the period 1960-1965 prompted the
Government to initiate cyclone protection measures. These measures included the construction
of embankments, shelters, earthen "dhippi”, and ponds. There was also a recognized need for
coastal afforestation to establish a protective shelterbelt along the coast. The idea of shelterbelts
came from the observation that the Sundarbans natural mangrove forest provided protection to
the western coastal areas against cyclones.

The objectives of coastal afforestation have since been expanded to include:
- creation of a shelter belt to protect human life and property in low-lying coastal
areas from cyclones and tidal surge;
- accelerate the process of siltation and the stabilization of newly accreted soils:
= production of wood for fuel, timber, and other uses;
- generation of employment in coastal areas; and
- create an environment for wildlife, fishes and other estuarine and marine fauna.

A mangrove afforestation project was initiated by the Forest Department in 1965 in the Coastal
Zone between the mouth of the Haringhata River and the tip of the Teknaf Peninsula. Some
36,032 ha were planted during the period 1965-66 and 1979-80. Under the Second Forestry
Project, an additional 40,000 ha of mangrove plantations have been established, and maintenanes
was carried out on existing plantations,

It is proposed under the Forest Resources Management Project (Forestry 11 Projedt) that

mangrove afforestation would be carried out on 23,800 ha of newly acereted land, and on 9,100
ha of existing plantations which were severely damaged by the April 1991 ¢yvelone.
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-lands, decided to transfer management

Government. At present, the;,

the T
: operty of 4 Administration and Lapg
All newly accreted lands or char lands are the prop MinistrYOfLan

hility of the
allocation and disposition are the responstblht}’ 0
Reform (MLALR). oves in stabilizing newly formgg
c' .
In April 1976, the G ent, recognizing the role of mangr med chars 1n the four COasza;
n Apn , the Government, g &

of 497,975 ha of ne;x:lys' fo';he o4 was 1o be manageq -
ion purp =" he Ministry of Lang
ivisi tment for afforestation PX el 1 1 ands
312 lls:l;):essttth:ealr:t(:r:Zitt ]?oerp;li(r) [;ears after which they mi}l/ltl)fArfR dated 10-8-1976 and publisheg
This decision E’as contained in the memorandum of the

in the Bangladesh Gazette.

s Administration and Lapg
On 14 Aucust 1985, in a meeting chaired by the Mmlstei OfisL?nnc:he p———
Reform itbwas agréw that 40,486 ba of By R tion under the Mangrove Coasty]
transfer}ed to thebForest Department for 20 years for afforesta
Afforestation Project supported by the World Bank.

iti i itakun i
As shown in the cyclone of April 29, 1991, the coastal comm}Jnltles fromdFtiI;l lt:aft casuacljtaie‘,:halc};
are protected by a 1 to 2 km wide of shelter belt of plantations sufferei Jeast shelter.b ln
property damages. This alone is enough justification for keeping the plantatio elts.

Obviously, they have to be declared as reserved forest, if they are to be permanently under forest
Cover.

This recommendation is partially supported in the project _preparation rePort_for the
Environmental Component of Bangladesh Forestry III Project. Their recommendations included:

a.  "All coastal areas, both existing lands and future accreted lands should be classified
into one of the following categories: '
- protected areas (for coastal protection, fisheries protection, threatened species,
etc.)
- intensive use zone, for sustainable yield of natural resources;
- traditional resource utilization zone;
- eco-tourism zone."
b. "Land tenure of the important afforest :
- o ' ed areas should be secured by the Forest
epartment, and the leasing out of newly acereted lang -/
terminated.” and afforested land should be
c.

]Resltr_tcuogs shoilfi rt:e imposed on livestock grazine and the collecti

ow-lying chars which are causine rapid hahir, ° ection of fodder on the
_ g rapid habitat degradatmn_"
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It is therefore feasible to declare newly ¢
the long term for:

a. ashelter belt to protect human life 2
tidal surge;

a cover to acr:'elerate‘the‘process ot siltation and the stabilization of newly accreted soils;
production of wood for fuel, timber, and other uses;
generation of employment in coastal areas; and

an environment for wildlife, fishes and other estuarine and marine fauna.

nd property in low-lying coastal areas from cyclones and

o oo o

Landuse on Islands Adjacent to Coastal Afforestation Plantations

There are many areas of new accretions which have already been settled for agriculture. In spite
of the shelter belt provided by mangrove plantations, the people living in these open agricultural
areas are exposed to the risks associated with cyclones and tidal bores. It is only a matter of time
before many thousands of these poor farmers will to killed by such natural disasters.

The situation is made even more tragic by the fact that many ot these poor people are not land-

owners but only sharecroppers for better off landlords who live on the mainland in comfort and
relative satety.

Cyclone shelters will help in some cases, but are not a final solution. Alternate patterns of landuse
- must be given careful consideration. Wherever possible, people should be discouraged from living
permanently in these open disaster-prone areas. Putting newly accreted lands in reserved forests
would be one way of achieving this, and reducing future disasters and lost of life and property.

In areas which have already been handed over for agriculture, other options should be explored.

For example, when new accretions are given over for agriculture, the land should go to the people
who are actually going to live on the islands, and not to absentee landowners. An effort should
be made to rationalize present land tenure to ensure that the farmers actually have tenure over
the land which they are farming.

An effort should be made to identify tree crops which can be profitably grown on these low lying
islands and coastal areas. These tree crops could then be grown in a protective mosaic with field
crops. This would help reduce the impact of cyclones and tifial surges. It was nf)ted that many
economic tree species were growing in homestead.on some of th‘e island. Some of thes_e could be
more extensively planted, and managed as plantations. Some of th‘e co'mm‘only occurring species
are coconut, betelnut, date palm, guava, lemon, mango, Acacia nilotica, Albizzia procera.
Dalbergia sissoo, Samanea saman, etc.

If properly managed, these tree crops would probably be more profitable than the present
D ~
combination of rice and fallow used for pasture.

People’s Participation in Management of Resources

The wood and non wood products which cnmc.l’mm areas unm\rql!cd by th?‘ Forest Dcpurtmen‘t‘
are put up for public auction und' sold 1o ‘thc lughcst.!mhlcr. This system favours the b‘ctter_-otr
business people over the Jocal residents, The local residents generally only Ilwne'm by being lh‘lrsd‘
as low paid labourers, This system condemns the poor Fuc;t! people and their chtldrcu‘m a life of
poverty, by institutionalizing poverty. Local resources which could be used locally for poverty
alleviation are taken by better-off outsiders,
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e developed which would allow poor loca]

tem b rces, and give them long terp,

It is t SySs
herefore strongly recommended that 2 Y ent of these resou

people to participate in the long term managem
benefits.
illustrate the cop
- ncanbeusedtOI 1 cept,
The hogla areas on Char Zahiruddin in the Bhola D1vIsiO landless families were given |

; oor
A good stand of hogla occurs on this char. Near the s:dﬂdb’ I;lt their small hut out of hogla, apg
ha of land by the Government. These poor families have bu

women w o to get hogla for the;
i ; andicraft. In order i
the women weave hogla into mats, baskets, and other hto T il mRApR e ol i

needs, the people must travel a considerable distarce 7 turn buy their supplies from tp,
relatively high price from merchants. The merchants In oo hirudin, THus, pre Jo
contractor who have won the bid for harvesting the hogla on ChaFddlemen and mercl;an[s Acal
families are forced to buy a local resource at a high price fgaam I {maanls gre ales relat 4
result, the handicrafts made from the hogla and sold to oghel‘ poor local peop atively
expensive because of profits made by contractors and middlemen.

From a poverty alleviation focus (the Government’s stated priority), 1t would be beneficial to have

long term permits granted to groups of poor local 'fa_milies for the mg}nagemer}t and UtlllZ_atlon of
this local resource. The same groups could use the hogla for makmg.handlcra_ﬁs. This would
benefit group members through value added. The groups could also get 1_nv01ved in the marketing
of their products at local markets. In this way, the local poor would gain more income, and the
poor customers would benefit from a lower priced product, since profits associated with
contractors and middlemen would be eliminated.

The same principle could be used for timber and fuelwood from plantations, and other non wood
products associated with plantations. In the allocation of all permits, priority should go to the
local poor.

Such participatory management would benefit from the active involvement of NGOs. NGOs have
considerable experience in working with the rural poor, and in group development for the
management of a common resource. They could encourage the development of groups for the
extraction of raw materials under permit, and also the processing of some of these raw materials
into secondary products, resulting in value added.

NGOs have credit programmes which could be used by groups to finance their activities. They
also have training packages for income-generating activ 2 :
materials. Bylinking income-generating activities with hea
to improve the overall socioeconomic conditions of the ta

ities, based on the processing of raw
Ith and education activities, NGOs tend
rget groups.

The important role of women in the gathering and processing of wood and non wood products

should be recognized, and women should benefit equs-
= : ' qually from permits 3 TN
to work as an economic unit, and there would be ady permits issued. Poor families tend

of the woman. This would give the woman and her chilZ?Ldng;Sn;: Lssu_mg_l}_le pe_rmits in.the. namf
of divorce or wi.dowhood. As noted above, this may also have ec 3-Ure. of tmagcnal‘securlr}- in cas?
often involved in the processing of products into secondary o o be_netlts_. Shec THpEIAR $F
Y g00ds, resulting in value added.
Agzin, in order to better service these women p
Government Agencn:§ involved in programmes associateq
significant numbers of women staff. Women grafy :huuld‘ lek‘
as being extension workers and trainers, ‘ el

;”-{'1‘ ¥ ey il =
‘eipants, it is important that the NGOs and

With the group programmes have
N decision-makine positions, as well

The aim would be to encourage permaneny groups

support activities aimed at preserving the resource, or
= ' S UL H

renewal of the permit could be made dependeny o 0 NG

. - . . v . . I‘l k‘ll 2
activities aimed at presenving or increasing )y, n.qm:m
- SOUTCe

Itis more |k
ore likely that permanent groups would

Japcreasing the resource, Also, the
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the resources. esource managers for the sustainable manacement of

CHITTAGONG FOREST DIVISION

General

The forests of the Chittagong
wood and non wood products,
of Dhaka and Chittagong.

Fo;est Division are strategically located for both the production of
and to serve the recreational needs of the major population centres

- g. The demand for pristine recreational areas will greatly increase in the
uture, evelopment initiatives result in more and more Bangladeshis becoming educated and

Jomlngt‘he_ ml_ddle'class. More educated future generations will have a greater appreciation of the
value of biodiversity, and the natural ecosystems which support them.

In order to save the natural forests for these future generations, it is imperative that a sustainable
landuse strategy be implemented now, which will result in the preservation of these natural forests.
The present Forestry Master Plan will be judged on how successful it is in passing on the natural
heritage of Bangladesh to future generations. Through the multiple use management of forest
lands, this can be done while still producing a sustainable supply of wood and non wood products
to help meet present and future needs.

Choudhury (1991b) summarizes the landuse for inventoried forest areas in the Chittagong forest
Division as follows:

Table 10 - Summary of Landuse for Inventoried Forest Areas in the Chittagong Division

ired and Total % of
duse Type Reserved Forest Protected, Acquire
Landuse Typ Vested Forest (ha) Total
Natural Forest 24,987 ha 4,683 ha 29672 299
)

Scattered Trees 14,116 ha 7.195 ha 21311 .
Plantations 14,390 ha 3,472 ha 17.862 15.0
Denuded 13,144 ha 367 ha 13,511 15.6

16,728 16.9
Agriculture and 16,728 ha 0 ha
Water

99,084 100.0
Total 83365 ha | 15717 ha

i sted, acquired and vested forests has not been inventoried. It 18
Another 13,067 ha of e and is available due to encroachment,

4 : ied |

estimated that only 60% of the nod inventor
‘forest set aside for management as Wildlife Sanctuaries, These
2,086 ha n-t Jaldi u-.r'|lyudl|alu and Rangunia Ranges, These arcas not only
. H , B ' S N I 3 o
in Chupd“vl "lhi['u for wildlife, but also provide tor the preservation of the
e I‘l.':)r l}m continued existenve of a natural gene pool ot trees and

R}

There are at present |
have heen established

provide for the protection ]
ecology and provide the potef

plants indigenous to the regiof
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The areas Presently constituted are as follows:

7,763 ha
- Chunati Wildlife Sanctuary 2,908 ha
- Hazarikhil Wildlife Sanctuary 1415 hg
* Khurusia Wildlife Sanctuary 12,086 ha
Total

2 bzen given protection for thijg
Note: The Hazarikhil and Khurusia Wildlife Sanctuary area;[?:i\rvngtiﬁcation should be finalizeq
purpose from 1978, but have not been notified as sanctuary.

as soon as possible,

o 7T ias. based on 1985 inventory
Table 11 summarizes present landuse within these wildlife Sanctuarizs, b y.

= P 4 ittagong Divisj
Table 11 - Landuse in Existine and Proposed Wildlife Sanctuaries 10 Chitt on

; Total

Sanctuary Natural Scattered Plantations Denuded C?;ll;f):r ota

Forest Trees (ha) (ha)

{(ha) (ha)
Chunati 1,925 2575 1,300 1,308 830 7,938
Hazarikhil 1,971 71 349 28 36 2,455
Khurusia 915 87 35 133 348 1518
Total 4811 2,733 1,684 1,469 1214 11.911

From this it can be seen that only 4,811 ha of natural forests are scheduled to be protected. Of
this, only 1,925 have notified protection (Chunati Wildlife Sanctuary). This is not adequate to
ensure the survival of biodiversity in this Division. For exampls. Khan (1990) lists 30 species
which were recorded for the Chunati forest in 19235, which are abs2nt from recent surveys. This
suggests that biodiversity is declining. It is therefore imperative that z much larger area of natural
forest be protected for the preservation of biodiversity, through ths protection of ecological
diversity.

Recommended Sustainable Landuse Strategy
Table 12 presents a sustainable landuse scenario for the Rese

Division, based on the "Core-Buffer-Multiple Use Stra
resources within Multiple Use Management Areas.

rved Forests of the Chittagong
egy” for the management of natural

Core Zone - Core areas would be maintained for the Preservation of biodiversicy throuch the
preservation of ecological diversity. There would be ng logging iz; kh lo INeLSITy throug L
would be restricted. About 32.4% of the reserved forests 0?”6:%‘ ;1 s N a‘nd o
core zone. TP =020 ha, would be designated as
A large core area is needed to protect viable POpulations of the ‘ .
ecosystem, both flora and fauna, The naturg] forests of th‘e ChF £ main ?ﬁ‘_m_ponems of the
disjunct distribution.  Therefore, the survival of the natury) !ttagong Division now have 3
maintenance of local seed sources, and Joca) breeding pup‘l]l'_llt';lunr:\rest stands depends on the
The forest designated as core area may be disturbeg
area contains seedlings and advanced p ,
to form a more or less natural foresr,

This (ll)cs no

rowth of natury) forest g U matter as long as the forest

Yeeies which will eventually grow
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The forest designated as core area also d
blocks. It would however pe highly desi
through corridors of vegetation in
the movement of wildlife between

O not have tg
rable to have
the buffer zones an
core areas.

be in one block, but can be several separate
these core areas linked as much as possible
d the multiple use zones. This would assist

H Properties. Clearcutting, burning and plantation
establishment would greatly reduce the Biodivase g g P Y

: . iodiver ; : :
chemical properties of the soil. Sity and would also change the physical and

Some ot the old plantations may also have a rich under

fher;ll sulta})dle tlor lnc.lusmn in butfer zones, and as corridors for wildlife. When the mature trees
i iess: Gig E antations are removed, it would be better to replace them through enrichment
planting with native species, rather than through clearcutting, burning, and plantation

estz‘ibhs-hment. Er}richment planting would retain the accumulated biodiversity, and would help
maintain the physical and chemical properties of the soil.

growth of native species, which would make

The moratorium on logging natural forest should be replaced by a policy calling for the permanent
protection of these forests for the preservation of biodiversity and natural ecosystems. The
natural vegetation with scattered trees should also be managed for the preservation of biodiversity,
and should not be converted to plantations. They should instead be managed through enrichment
planting, followed in the future by a limited selection logging system.

Table 12 - Sustainable Landuse Scenario for Reserved Forests in the Chittagong Division

Zone and Landuse Type Area by % of Area by % of
Zone Area Type Apea
(ha) (ha)
Core Zones 26,987 324%
{4
Natural forest 24987 30.0%
Natural vegetation with scattered 2.000 245
trees |
Buffer Zone 14,000 16.8%
2 0%
Natural vegetation with scattered 10,000 12.0%
trees
4,000 438%
Old F.D. plantations
2378 508%
Multiple Use Zone 42,37
22,000 264%
F.D. plantntions
19,000 2088
Participatory forestry ared
1373 1.0
ater + Others
.- s336s | 100 | sades | oo |
L_T_nl:ﬂ ==

fur zone would be managed in such 4 way as o protect the Sore areas, ;m.d.
Sallur Zone = T hu”?rz‘ or wildlife, Timber could be extravted on a selection basis, if
extend the habitat _uvullull{cl ’f"‘wd growth of suitable species are available on the site, Bumt?uo
ddequaute rcgcncrntium ;ll;ltl!‘-:; :;:uld be extracted ona sustained yield basis, with annual extraction
snd other non wood produc

(= 5
.
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ts, Or ]4,000 ha, would be
equal to annual increment. About 16.8% of the reservedoiio;)if)ducts could be controlled by
designated as buffer zone. The extraction of wood and non WO

a permit system.

: : ed for the production of
Multiple Use Zone - The multiple use zone would be mtens;velt);tToan“SaE’ould tie el to dgng
wood and non wood products. It is envisaged that the FD plan

; some established
. . - ¢ possible to lease
rotation plantations, managed for quality timber. 1t may bnfwith non wood products, such a5
o

plantations on suitable sites to local people fqr .underplantl & Y areas would be managed for 4
cane, medicinal plants, spices, etc. The paruclpf'-lmry.fonaS ryto rovide a relatively short term
mixture of short rotation wood and non wood products, in orderto p

; 78 ha, would
income for the participants. About 50.8% of the reserved forests, Or 423 be
designated as multiple use zone.

Plantation Productivity
1. Past Practices and Results

Past management prescriptions have been based on the conversion of nat-ura] forests to
plantations. Divisional records show that 38,852 ha of area have been planted since 1923.

The plantation area for the Reserved and Protected Forests of the Division has been shown by
the inventory (De Milde et. al. 1985), updated to 1987, to cover approximately 17,862 ha. The
figures of the inventory do not include undetermined area established in Acquired and Vested
Forest, nor include all of the Protected Forest lands which could not be delineated on the aerial
photography.

In the five year period, 1985-86 to 1990-91, 3028 ha of natural forests were felled for conversion
to plantations. This was based on the calculated annual allowable cut. According to Choudhury
(1991), the annual allowable cut (AAC) of natural forests has been calculated as 543 ha/annum
and, therefore, the periodic cut should not exceed 2719 ha in any 5 year period.

Choudhury (1991) suggests that approximately 21,000 ha of planted area have been lost to
encroachment, illicit felling and the ravages of the 1941-45 war and the 1971 liberation war
periods. Included in this figure is an unknown quantity created by double entry of replanted area.
Approximately 9,100 ha of plantation area has been assessed (1987) to be written opff as failed.

Approximately 20% of the identified plantations is of
considered to be economically unmanageable. Lack of
have to a very large extent hindered the growth of the

Extensive damage to the plantations has taken place d

; ue to the recen 5 5 ) .
the area in 1991. At places, local.penple have entered inyq Ihet C,}’Ll()ne_ which swept 0\.85
posts/poles and other building materials indiscriminately ang caused Plantation and collecte
plantations. sedoarreparable damage to the

2. Present Situation
The government has imposed a moratorium on the

hiodiversity and conserve the resource, This mory
2000, has delayed plans for the conversion of

lug‘gmg of natur
lorium, which g
atural fore

al forest, in order to presente
sts 'O be in effect until the year
ME10 plintationg,

Jthas recently heen decided, however, 1o fell 100 |,

. y ¥ i ur Sue —
requirements of railway sleepers, Ch foreg

Annually for meeting the
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In spite of the setbacks and fai
the establishment of more plant
to raise 23,890 ha of plantations during the plan p
plantations are to be raised in natural high fore

areas, and regeneration cut area. The planting
rotations, which are as follows.

lures noted in i, above

: - the Forest Department is still focused on
ations. According

to Choudhury (1991), proposals have been made
eriod of 10 years (1991-92 to 2000-2001). These
St, natural forest with scattered trees, denuded
Programme has also been detailed for various

Long rotation (40 years) - 14,379 ha
Short rotation (18 years) - 9,251 ha
Short rotation (6 years) - 260 ha

The fact that proposals bein
1991-92 to 2000-2001 contin
plantations suggest a lack of

g made in the Forest Management Plan for the Chittagong District
ue to be based on the logging of natural forests and conversion to
Forest Department support for the moratorium, and its rationale.

This is }mtortunate. since it is only through the support of the Forest Department that the
moratorium can be successt)

' ul,and alternate management Systems can be developed to replace the
present destructive management system based on converting species rich natural vegetation to

species poor plantations. Instead of focusing on enrichment planting management systems for the

restocking of natural forests, the focus continues to be on the development of plantations through
clearcutting, burning and planting.

It appears that the professional foresters have failed to grasp the importance of biodiversity, and
its potential benefits for future generations of Bangladeshis. Instead, long term interests are being
sacrificed for short term gains. It is unlikely that future generations of Bangladeshis will look
kindly on foresters who allow their natural heritage to be sacrificed for very questionable
economic benefits. The same foresters have failed to grasp the principles of sustainable
development, where the present generation has an obligation to future generations to maintain
the environment in such a way as not to compromise the interest of future generations.

Given the present landuse pattern in the reserved forests, the proposals given in the Management
Plan may be too high. This is especially true in light of growing concerns for biodiversity and its
conservation.

It is therefore recommended that the moratorium on the cutting of natural forests be replaced by
a policy for the protection of the natural forest for th_e preservatiop of l?iodivers-ity and.natu_ral
ecosystems. Also, more emphasis should be on the enrichment pla.ntmg of natural vegetatlofl with
scattered trees with economic native species to increase stocking, rather than conversion to

plantations.

Plantation establishment should focus on denuded areas, and the replanting of plantations as they
mature and are harvested.

Past problems associated with the management of natural torests and plantations strongly suggest
that the institutional capacity of the Forest Department has. al'reatljy b.een exceede.d, and that there
eeds to be a consolidation of efforts to. fc?cus on wh_at is msmuuona_]l_v poss:ble: rather than
constantly expanding plantations. The existing plantation area should first be managed to their

maximum potential before expansion takes place.

s Species and Site Selection

Lone Rotation Plantations (40 years) - According to Choudhury (1991), Garjan (Dipterocarpus
2

4 IR - . ill be the main long rotation species to be established
spp., Dipterocarpus turbinatus preferred) will be the main long rot pecie

on laroe forest blocks which are not currently subject to any landuse other than forestry. High
=
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oraded plantations will be the
forest, "scattered tree" type, selected denuded areas, mature and deg
Mmain areas prescribed for this rotation.

deviation from the previous practice of

The selection of garjan as the main species is a major essment studies that siteg

: il site ass
planting teak. It has, however, been shown by land capability and i
best suited to teak are limited within the division.

enia macrophylla (rpahagony) and
tes. Tectona grandis (teak) will be
d mainly on Land Capability

In addition to garjan, Xylia dolabriformis (F’Yﬂkado)} et
Syzygium grande (dhakijam) will also be planted on sunta.ble Sl
planted only on those sites for which it is best suited, which are foun
Class II.

These species have been selected using economic justification for estab.Ilsl'llment. Furt?}?r pl.antmg
of Artocarpus chaplasha (chapalish), Hopea odorata (telsur), Albizzia procera 0ro1) and
Chukrasia velutina (chikrassi) under this programme on suitable sites. .These spec:gs .plus
Anisoptera glabra (boilam), Michelia champaca (champaful), Terminalia chebula (ar.Ju.n),
Duabunda grandiflora (banderhola), Lagerstroemia speciosa (jarul), B'_SChOfla Jjavanica (kainjal)
and Swintonia floribunda (civit), may be established. However, if the site allows, there would be
40% teak and 60% other evergreen species. Teak to be planted on block mixture.

Site suitability will be determined according to the Land Capability of Physiographic Sites (de
Lannoy 1985) for macro area suitability with the 1:50,000 map overlays, and by the use of the
Handbook of Site Classification and Site Suitability Assessment (P.R. Stevens 1986) for micro area
suitability.

This approach to long rotation plantations is a marked improvement on past practices. The
emphasis on native species will help maintain biodiversity. This is especially true on sites classed
as denuded, or in failed plantations. However, in areas presently under natural vegetation with
scattered trees, the focus should be on enrichment planting, rather than conversion through
clearcutting, burning, and artificial regeneration through planting. Enrichment planting would
ensure greater biodiversity, and would help preserve the chemical and physical properties of the
soil. Maintaining the soil in its natural condition would probably favour the growth of the native
species being planted.

Short Rotation Plantations - According to Choudhury (1991), the short rotation plantation
working circle is made up of two distinet silvicultural and management systems

Under the first system, domestic wood plantations are established for the production of fuelwood
for local demand utilizing Eucalyptus on a 6-year rotation (SR6) coppiced three times. SR6
plantations will be raised only for 1991-92_ which is the last year for Forestry 11 Prooran{r;le

Under the second system, short rotation plantations are established for
timber and fuelwood, utilizing Acacia mangium, garjan, Xyl
Dhakijam, Casuarina, Tectona grandis, Terminalia chebula, et

posts, poles, peeler utility
a dolahriformis, Pinus carribaea.
C.0n an 18-year rotation.

As noted by Choudhury (1991), the issue of raising Plantationg solely for fuelw at 6-year
rotation with Eucalyptus as muin species has been revieweq The ‘perf[, t'l‘ t‘u\r.l\\‘ood‘dt' -)S ”
not good, and this has raised many questions. The mitin qucwtiuﬁ .q‘".l‘n'.mu. of Euua‘l_\pltt'lné
plantations being raised for?" Most poor rural resideng rely x‘m ag I:- . g Fhe e ‘.\(.(q
branches, waste bumboo, ete. for cooking. They cannoy atford (o I\ur‘-flsl\llsuml g, le.d\'i-n‘
costs, The recent ban on the use of wood materials for hrickhurnim"" }“‘“ fll?l\\'xtod at plantdt:f .
and coal will eventually reduce the demand for I\Illll“lliﬂn-gizc frislis “‘ iand switching 1'0 use of gas
from coastal plantations, Also, many deficit areas are 1o far awy ,t od. Fuelwood will also com:?’
the fuelwood 1o marketed profitably, and wta price which [N.!UI\]c“ :u‘ll;‘liinltt}tw I;lﬂilaii(‘ns - ?1!!]?&::

aftord, Large quanfities

(PROJ 372001/6) "




of fuelwood could come as a byprodyct af
cotation (40 years) pl_antati0n5_3'gn ?;;-St of shgrt rotation (18 years) plantations and from long
are being discontinued. Instead, the futfxr(;o?mdemﬁon& the short rotation (6 years) plantations
" Neitiss . ;
These are to be planted at 1.83m x 1 83m (6 feléts ;Vglfzzt?n short rotation (18 year) plantations.
) spacing.
For these plantations. Acacia . :
iispt; SIS PACCINE, Samaﬂﬂ?igglum, Dl[?ie'rocarp“ spp., Acacia auriculiformis, Dalbergia
the species to be use. A auriculiform:fn’ Alblzzia procera and Eucalyptus camaldulensis will be
mis may be preferred on badly degraded sites, where dense

sungrass cover makes establishment ic
g : : articular ic i i
Suggeswd S5 BT Iy Seifoes s Site£ ly difticult. Further, Gmelina arborea is also

) . .y 1ZZ ’

conditions favour these species. a may also be considered where site

Monocultures of Acacia mangium must be avoided in light of

experiences in Indonesia and North Beneal .
; . where heart rot an drying bserved
respectively. = d top drying were observed,

The tocus on a range of species, instead of a few exotics, is a welcome improvement. However,

the use of many different species makes all aspects of plantation establishment and management
more complicated and theretore more difficult.

Fiecld observations strongly suggests that the technical aspects of raising mixed plantations are still
not well worked out.

For example, during field visits to nurseries, it was noticed that nursery techniques had yet to be
standardized and nurserymen were not skilled in developing quality seedlings of the appropriate
size to meet the planting schedule. This was especially true for nurseries preparing seedlings for
mixed plantations. For example, months before the planting date, some seedlings were already
very large with a poor shoot:root ratio. Other seedlings had been allowed to grow through the
bottom of the polybags and were growing into the ground. Their tap root would be severely
damaged when moved. At the same time, seedlings of other species were doing poorly and were
small and weak. Additional water and fertilizer may improve their appearance in the nursery, but
not their performance in the field. It is highly unlikely that many of the seedlings being raised
would have the potential to produce a quality fast growing tree.

In nurseries producing Eucalyptus seedlings, many of the seedlings had bad.lytwisted‘ tap roots dt{e
to poor transplanting techniques. Seedlings with deformed roots wguld likely perform poc?rly in
the field, especiallyon exposed sites which become extremely dry_dl.lrmg the dry season. This may
partly explain the poor performance of Eucalyptus camaldulensis in Bangladesh.

«t is recommended that nursery techniques and plantation

Based on field observations, ) !
practices be clearly worked out before extensive programmes are

establishment and maintenance
implemented.

4, Growth and Yield of Plantations

Table 13 eives a summary of plantation species yield potential extracted from the Forest
Managcmccnl Plan for Chittagong Division 1991-92 to 2000-2001.

understood tha al yic ‘ o
I;.s[hm;ld bf il:ayril);ds may be much less than these potential yields, due to site conditions and to
ctual average yie

p‘)l]r "nta ‘ v .h. s e ¥ e . ) ¥ 'b- “ lt
' . . > s ll L IUL“I pr ienee dnd J&.[ll..ll man l1gement
i v i : i S’td ()n L.fll'. tlL I'gllrLb A

systems,

N
L]
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For example, the actyal yield calculated for Paraserianthes falcateria plantations in Sylhet Divigio,

was 11 m3/ha/ A, which is much less than 30-40 m3/ha/A given in the table. Also, actua] yje)y

from Tectona grandis plantations in the Chittagong Hill Tracts was calculated at about 2 m3’h3/A
rather than the 4.8 m3/ha/A given in the table.

At actual low yields, plantations may not be economic, and may beha BONE d?"elol’mem
investment. Also, low yielding plantations may not provide higher yield than properly manageg
natural forests using natural regeneration and enrichment planting.

Table 13 - Potential Yield of Some Plantation Species

Production Species MAI Rotation in Nu.mb_e.r of
m3/ha/ A Years Thinnings
) Ealhga S
High MAI Parasc:r;:%nthcs falcateria 30-40 12-15 2
greater than (Melocanna)
20 m3/ha/ A
Good MAI Dipterocarpus spp. (Garjan) 10.5 45 4
7-10 m3/ ha/ A .
Gmelina arborea (Gamar) 9.0 15 2
Sonneratia apetala (Kecora) 7.0 15 2
Avicennia spp, (Baen) 7.5 15 2
Moderate MAI Artocarpus chaplasha (Chapalish) 6.1 45 4
5-7m3/hal/ A
Alstonia scholaris (Chatian)
5.5 50 4
Syzygium grande (Dhakijam)
5.4 45 4
Poor mai Tectona grandis (Teak) 4.8 45 4
less than
5 m3/hal/ A Teak/dhakijam/ garjan mixed 49 45 a
Shorea robusta (Sal) 4.8 45
3
Lagersiroemia speciosa {(Jarul) 4.2 50
4

Source: Choudhury, 1991b

5. Land Allocation for Sustainable Plantations

The sustainable landuse scenario for reserved forests in the Chittagong Division proposes that
22,000 ha of the division be set aside for the development of intensively manaased plantations.
Under existing institutional capacity, this would appear to be an appropriate tzrﬂet civen the
Forest Department’s other responsibilities. -

In addition, a good percentage of the 14,000 ha of natural vegetation with scattered trees and old
plantations proposed as buffer zone could be enrichment planteg with economic native species.
The economic trees could eventually be harvested on a selection basig for timber Ti:ic should be
done in such a way as to preserve the biodiversity, and forest Structure , ' .

G, Participutory Forestry Areas

These are aress within the reserved forests which are set asige tor

; s Teed - Participatory forest activities.
Information for present forest landuse indicates thuy 16,728 h; I )

L Of reserved forests in the
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Chittagong Forest Division are presently under agriculture and water, and another 13,144 ha is
denuded. | |
It would be very ditficult to force the
agriculture. It is therefore proposed tha
condition that they maintain the land u

people to stop using the land which is presently under
t these people be given long term leases to the land under
nder a certain percentage of tree cover.

Leases should be granted to women as well as

o A men. This would give the woman and her children
a measure of financial security in case of divo 4

ree or widowhood.

Landuse Options
Some landuse options which could be used in the participatory forestry areas are:

“ Pamboc') mana:gfed on _4-year rotation for providing raw materials for pulp, paper, rayon
industries, or for building materials.

pulpwood plantations managed on 8-12 year rotation for providing raw materials to pulp,

paper. and rayon industries. The wood could aiso be sold for fuelwood, or as small size poles
tor house construction.

- short rotation plantations for providing suitable wood for veneer for making tea chests.

- multipurpose plantations managed on 20-30 year rotation for pulpwood (8-12 years), poles
(15-18 years), and peelers (20-30 years).

- multipurpose plantations managed as above with cane planted underneath.

- nitrogen-fixing fodder trees which can be used as the basis for making concentrate for animal
feeds. Nutritious grasses could be grown on vacant land outside the forest reserve, and be
mixed with nutritious fodder from nitrogen-fixing trees.

- these same nitrogen-fixing trees (for example, Gliricidia) could be used as a cover tree for
various spice, condiment, and medicinal plants.

- a secondary product of nitrogen-fixing tree plantations could be garden stakes for growing
beans. These are in demand in the Chittagong District. Gliricidia is especially good for this

purpose.

- rubber plantations (eventually giving timber when plantations are replaced) could be
integrated with livestock production, as an integrated agroforestry system.

- fruit orchards under intensive, private management.

- mixed homestead types of plantations.
- mulberry for sericulture, and making sports equipment

Species selection and planting model would depend on local site conditions,

Many of the products produced in the reserved forest could be processed locally, and provide the
basis for the development of local industries, both small seale and large scale. Industries could
contract participating families to grow raw materials specitically for their industrial needs. This
would benefit industries by ensuring the supply of raw materials, and benetit the people by having

(PRQJ 372001/6) 6l
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and associated vegetation, there wj)
Soil conservation would reduce the

and reservoirs.

a guaranteed market. By focusing on perennial tree cropzt
be benefits for soil conservation and watershed m,ar.lager?eive:rs
deterioration of the soil, and would slow down silting of T

1. Involvement of NGOs

ent of dedicated NGOs. NGQj;
ntaged people, and in group
been formed by NGOs, it jg
ute subsidies associated witp
hich could be used by groups
es for income-generating
-generating activities with

Participator}’ forestry activities would benefit from thle lnvglvem
often have considerable experience in working with disadva
development for the management of resources. Once groups 1}3\’.3
easier for the government extension staff to provide training an dlsmb,
the participatory forestry activities. NGOs have credit pr(.)grammes W
to fund some of their activities. They also have training programm
activities, based on the processing of raw materials. By linking Income-; : diti
health and education activities, NGOs tend to improve the overall socmeconormcfcon 1tions of
the target groups. NGOs are often more sensitive to the development needs of women, and

support the active involvement of women in programme activities.

In order to serve the needs of women participants, it is important that the NGQS a.nd government
agencies involved in programmes associated with participatory forestry have significant numbers
of female staff. Women staff should be in decision-making positions, as well as being extension
workers and trainers.

It is encouraging to note that many NGOs have already carried out pilot projects for participatory
forestry activities of this type. This experience should assist them in developing programmes for
wider implementation.

2. Designation and Management

To facilitate the management of the reserved forest using the "core-buffer-multiple use strategy”,
itis recommended that the present forest lands be designated as Multiple Use Management Areas
(MUMA), as defined using the IUCN classification system.

The protected core areas in each Multiple Use Management Area mav in some casss be designed
as Nature Reserves or National Parks, in order to increase their status and facilitate their
management and development.

The Multiple Use Management Areas must have an
formulation and implementation of such a plan would
institutions for Conservation, Participatory Forestry, and tra

integrated management plan. The
fequire coordination between the
ditional Forast Management.

3. Impact on National Landuse

Using this strategy, approximately 99,084 ha would be brou

. i ghtinto the i o »
This represents 0.7% of the land area of Bangladesh. Thi?s would con??itbmnalprm““on s}f[?:nn‘
of the biodiversity of Bangladesh. Ute to the preservatic

Through better management of the buffer zone and

the multiple
: S R
and non wood products would ulso be increased. Ple Use zone, the supplies ot wood

(PRQJ 372001/0) 6



cOX’S BAZAAR FOREST DIVISION
General

The forests of the Cox’s Bazar Forest Divisi
Bangladesh. As a result, they have their 00
important for the preservation ofbiodiversit
in the area. The forests also have considerg

n are u_niquely located at the very southern tip of
wn special characteristics. This makes them very
through preservation of the unique ecosystems found

; . ble potential f i : i
ecosystem < or tourism, especially when the unique
forest ¥ S are Integrated with the world’s longest beach, wildlifg habityats, and the cgral

island of St. Martin’s. . ‘o

ilf:lathe faturs with i:cr;r;sindoemdnd[ fo_f pristine areas for recreation and relaxation will increase
et Al 4 '8 populations. Thus, the potential for tourism, both domestic and
gﬂ;zr district’ Thglcreﬂse in the future. This could become an important industry in the Cox’s
siroady visit tf;e areapm?:ss & already- underway, and many domestic and international tourists
. e ¢a each year. In anticipation of the future demands of tourists and the tourism
mfil_ls_tf}’s 1t 18 very important that the remaining areas of natural forest in the Cox’s Bazar Forest
PWlSlOU be preserve. This would also have benefits in terms of biodiversity of both flora and
fauna. Though proper landuse planning and integrated forest management, the preservation of
natural forests can be accomplished, while still producing a sustainable supp’nly of wood and non
wood products to help meet present and future needs. i

Choudhury (1991b) gave the following summary of landuse.

Table 14 - Summary of Forest Landuse Cox’s Bazaar Forest Division

Landuse Type Area in ha % of Total
Natural Forests 24,438 ha 3N2%
(Types 1,2.3)

Brush with Scattered Trees 2,754 ha 3.6%
(Type 4)

Plantations 24210 ha 319%
Denuded 6,501 ha 8.6%
Encroached 17,910 ha 23.7%
Total - 75.813 ha 100.0%

| forest is in protected areas such as game sanctuaries. In
fficial Dulahazara Deer Breeding Centre. Approximately,
shrimp cultivation or encroachment.

Approximately, 12,602 ha of natura
addition, there are 60 ha in the uno :
5,000 of land in the Chokoria Sundarbans is under

Sustainable Landuse Strategy Recommendations

The basis for a sustainable landuse strategy for the forest lands of the Cox’s Bazar Forest Division
is the management of the forest lands as Multiple Use Management Areas under the IUCN
t=

classification system as described earlier for Chittagong Division.

the forests of the Cox's Bazar Forest Division,

sustainable landuse scenario for ;
“for the management of natural resource

-buffer-multiple use zone strategy
gement Areas.

Table 15 presentsa
based on the “core
within Multiple Use Mana
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. ; zar Forest Division
Table 15 - Cox’s Bazaar Sustainable Landuse Scenarlio Ba

Arca by % of Rt e | =
Zone and Landuse Type Zone (ha) | Area (ha) Areca
41.4
Core Zones 31,438
24,438 32.2
Natural forest
1,000 1.3
Natural vegetation with scattered trees
Old Plantalions 6,000 7.9
Buffer Zones
5,964 7.9
Natural Vegetation with scattered trees 1754 23
Old plantations
Multiple Use Zone 4,210 5.6
F.D. Plantations 38,411 50.7
Participatory forestry areas 16,000 211
Others 20,911 27.6
1,500 2.0
Total 75,813 100.0 75.813 100.0 J

1. Core Zone

Core areas ?vou]c_I be maintained for the preservation of biodiversity through the preservation of
ecological diversity. There would be no logging in the core areas, and access would be restricted
About 41.4% of the forest land, or 31,438 ha, would be designated as core zones :

A large core area is needed to protect viable populations of the maj e f th

ecosystem, both flora and fauna. The natural forests of the Cox’s Ba : Compon:,n.ts. nk: e_
have a disjunct distribution. Therefore, the survival of the natural s o Do
maintenance of local seed sources, and local breeding populations

core area may present.ly be disturbed, or under old plantations 'I."h‘ g
the forest area contains seedlings and advanced growth of I;at TS Sockiogs Etae s as‘long -
eventually grow to form a more or less natura forest. The fore ural forest species, which will
do not have to be in one block, but can be several separate b St—s designated as core areas also
desirable to have these core areas linked 4s much as possip) Ocks. It would however be highly
the buffer zones and the multiple use zones. This w(;uldha:sift lll}llrough Shmidacs of vegetation in

core areas. For this reason, it is highly desirable 1 € movement of wildlife between

Z i - 0 keep as 5

scattered trees intact as possible. These areas could be m!:dénmm:h ofthe natural vegetation with
¢ N0Te pProducti o s

Ive through enrichment

planting, which would maintain the hiﬂdiversily and soil
! Properties, Clearcutting, burning and

plan:aunn' c:s:abhshmt.:m wf)uld greatly reduce the biodiversity .
and chemical properties of the soil, Y and would 3150 change the physical

The forest area designated as

Some of the old plantations may also hyve 4 fich underprg ‘

them suitable for inclusion in buffer zones, and ay cur%i ‘l ern

in these old plantations are removed, i would bhe b t:
pe

anting  with native species, rather
]

ors for ‘.l-m,.‘,‘\'pccics. which would make
- ‘\:lntdl:te. When the maturs HEES
than throupy CI""TCl:tl(idcc tthem through enrichment
N ng, burnj :

’ 18, and plantation
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establishment. Enrichment planting w

> ; ould retain t iodi i 1d hel
maintain the physical and chemica] g he accumulated biodiversity, and would help

operties of the soil.

and should not be converted into plantations.

’ . = They should instead be managed through
enrichment planting and limited selection managem

ent system.

3. Buffer Zone

The butter zone would be managed in such a way as to protect the core areas, and extend the
habitat a\:rallable tor wildlite. Timber could be extracted on a selection basis, if adequate
regeneration and advanced growth of suitable species are available on the site. Bamboo and other
non wogd products could be extracted on a sustained yield basis, with annual extraction equal to
annual increment. About 7.9% of the forest land, or 5,964 ha, would be designated as buffer zone.
The extraction of wood and non wood products could be controlled by a permit system.

3. Multiple Use Zone

The multiple use zone would be intensively managed for the production of wood and non wood
products. It is envisaged that the FD plantations would be medium to long rotation plantations,
managed for quality timber. It may be possible to lease some established plantations on suitable
sites to local people for underplanting with non wood products, such as cane, medicinal plants,
spices, etc. The participatory forestry areas would be managed for a mixture of short rotation
wood and non wood crops, in order to provide a relatively short term income for the participants.
About 50.7% of the forest land, or 38,411 ha, would be designated as multiple use zone.

The landuse options, designation and management would be outlined for Chittagong Forest
Division except for the size of area involved. Species selection and planting model would depend
on local site conditions. Many of the products produced in the reserved forest could be processed
locally, and provide the basis for the development of local industries, both small scale and large
scale. Industries could contract participating families to grow raw materials specifically for their
industrial needs. This would benefit industries by ensuring the supply of raw materials, and
benefit the people by having a guaranteed market. By focusing on perennial tree crops and
associated vegetation, there will be benefits for soil conservation and watershed management. Soil
conservation would reduce the deterioration of the soil, and would slow down silting of rivers and
reservoirs. Participatory forestry activities would usefully include NGOs. Through their credit
programmes and target group approach the rural poor (with necessary attention to the needs of

women) would benefit

4. Designation and Management

To facilitate the management of the forest land using the "core-buffer-multiple use strategy”, it
is recommended that the present forest lands be designated as Multiple Use Management Areas
under the IUCN classification system. The protected core areas in each Multiple Use
Management Area may in some cases be dt_:signed as Nature Reserves or National Parks, in order
10 increase their status and facilitate their management and development. The Multiple Use
Management Areas must have an integrate-d management plan.  The formulation and
implementation of such a plan would require coordination between the institutions for
Conservation, Participatory Forestry, and traditional Forest Management.
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3. Impact on National Landuse i
e national protection system

ntribute to the preservatiop
f the buffer zone and the
also be increased.

: i th
Using this strategy, approximately 75,813 ha would be brought 1nto

: 0
This represents 0.5% of the land area of Bangladesh. SR wouLdn: 0
of the biodiversity of Bangladesh. Through better managem would
multiple use zone, the supplies of wood and non wood products Vv

Chokoria and Naf River Mangrove Forests

The Chokoria Sundarbans, which lies in the delta of the l'vi.':u.amuhurlded\’ﬁ}iolr’;l t&li"g;ﬂgg?f
Division, was once part of a continuous mangrove forest which extende e Thaxust God thln
India to the Chokoria area of southeast Bangladesh. The Sundarba_ns M?I}Dtro s ER e
Chokoria Sundarbans were subsequently separated by the destruction of in erd shri?n anE gvﬁ
forests, primarily due to land clearing for agriculture, grazing, salt production, an P "

ponds.

The Chokoria Sundarbans consists of tidal forests intersected by‘a system of channbels ax;i;treirps,
In this forest, there are a large number of low lying islands whlcl? are mostly B mher?] at high
tide, and the water remains brackish throughout the year. Salinity increases during the dryseason.

Other mangrove forests are located along the Naf River. In the south, this river forms the
international boundary between Bangladesh and Burma. The bank of the River Naf is muddy and
contains a small strip of mangrove vegetation consisting of dispersed stems of Excoecaria
agallocha and Ceriops roxburghiana. Jhaliardwip Island, near Teknaf, was previously covered by
a beautiful keora (Sonneratia apetala) forest of over 300 ha, and was a habitat of the crab-eating
monkeys. The mangrove forest has subsequently been cleared for the development of shrimp
ponds. This development failed, and the island is now a wasteland.

1. Changing Landuse in the Chokoria Sundarbans

The forest of the Chokoria Sundarbans was reserved in 1903 to provide protection to-human
settlements following damage caused by a cyclone in 1882. Of a total of 8500 ha, 7489.8 ha was
declared as Reserved Forest and 1012.2 ha was declared as Protected Forest.

Suggestions made in the Working Plan of Cox’s Bazaar Forest Division in 1968, including:
closing the forest for 10 years to allow it to recover from over-exploitation.

- restrict grazing to reduce damage to regeneration.
- enrichment of the forest through artificially regenerated plantations.

It also recommended that no more permits be issued for converting more land to shrimp ponds,
since 43.1% of the forest had already been converted to shrimp enclosure.

Management practices involve restricted exploitation based on minimum diameter limits of trees
of different species and limited grazing. However, the quality of the forest deterioratr.:d due to
the illicit removal of timbers and other forest produces. Insufficient Forest Department staff, lack
of cooperation from the local population, and the greed of the foregt produce traders cn;mrit;uted
to this process. )

The depletion of the Chokoria Sundarbans mangroves aceelerated in the late 1970 as a result of
their conversion into shrimp cultivation ponds, In 1978, 20243 hy of forest land “..;Q.};. nde;i over
for shrimp ponds. In 1982, another 694 ha of reserved forest wis ui\-c;] t;) thékb‘ . torate of
Fisheries to implement the Asian Development Bank fundeq 1”'0i§ct for the de\:liucpment of
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shrimp aquaculture. Thus, prior to 1986,

tor shrip cultivatios. 3,061 hectares had been allotted to private individuals

ESCAP (1987) also advised against the further ( ' i i i
Sundarbans as well as on Jhaliardwip Island in th:\I:?;:?[;{]?\?enrt of shrimp ponds fn the Chokori

In spite of the§e warnings and recommendations, the clearing of land for shrimp ponds continued
wubsted, This v contirmed by SPARRSO (1990). As observed in the Landsat TM data of
1988, the mangrove forest has been completely removed except for some patches on the banks.
These remaining patches were measured as only 973 ha out of a total of 7500 ha of the original
Reserved Forest. Thus, almost all the forest area is now under shrimp ponds.

Also, as noted above, Jhaliardwip Island was cleared for shrimp ponds, but the conversion was not
successful. The island is now a wasteland.

In the‘cyclone of 1991,‘:Lhe tidal surge flooded the shrimp ponds and caused extensive damage and
loss of production. Efforts are now underway to rehabilitate the shrimp ponds. However, it will
some time before this area becomes fully productive.

The Chokoria Sundarbans was large enough to accommodate both shrimp farming and mangrove
forests.. A properly developed landuse plan would have preserved significant areas of mangrove
forests in strategic locations for protecting the areas from the worst effects of cyclones and tidal
surges. Under sustained management practices, the remaining mangrove torest could have
provided a range of wood and non wood products for the local people. Intensive management of
fewer enclosures using modern techniques would produce more shrimp as well.

There is little that can be done to remedy the present sad situation in the Chokoria Sundarbans.
The area has been altered to such a point that it would be difficult, if not impossible, the convert
the area back to mangrove forest. However, mangrove afforestation should continue on suitable
areas on waterways adjacent to the Chokoria Sundarbans, and trials could be carried out to
determine suitable species for planting on embankments and waste areas within the Chokoria
Sundarbans. Care must be taken to avoid a repeat of this type of development in the future.

CHITTAGONG HILL TRACTS

General

kThe reserved forests of the Chittagong Hill Tracts have considerable potential for multiple use
forest management) At present, the forest lands in these reserved forests are being rapidly
degraded by illegal logging and shifting cultivation. If the present trend continues, the forest lands
in these reserved forests will be devastated, and converted into unproductive forest lands within
10 years. This will have a serious impact on the natural environment, and will result in increased
soil erosion, and the siltingup of rivers and reservoirs. There is therefore an urgent need to bring
these areas under intensive multiple use forest management. This @oxx'ever will not be possible
until the present ethnic problems are settled according to principles of human rights through direct

negotjations.

The average population density in the area is 73.9 per km?®, which is much less than for Bangladesh
as a whole, This reflects the lower carrying capacity of the land in the Chittagong Hill Tracts.
of the Chittagong Hill Tracts are divided into a number of different tribes, of

The native people .
3 gin, The main tribes are: Chakma, Marma, Tipra, Tanchangya, Mro, Lushai,

varying size and or)
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i it

The most important tribes are

Kuki - : f ¥ hendu.
Ukl’Khuml’Khyang’Rlang’Bom’Pankho’ Bonjogi; and Shen 7% of the tribal population,

the Chakmas, Marmas and Tipras, and they account for about 90

ed in the towns of the Chittagong Hij|
s Bengalee people have settled in the
he Government. However, this frag

In the past, many ethnic Bengalees from the plains have settl
Tracts. During the past decade, a sizeable number of landles
area under various rehabilitation programmes undertaken byt
now been stopped.

In order to convert the natural forests to supposedly more productive plantation, Lhe p:lilcy 03 h
Forest Department has been to clearcut areas of natural forest and replant them through a system
of artificial regeneration.

Plantations were first started in 1871 when Tectona grandis (teak) seed was obtained from Burma,
Since then, teak has been the species used for most of the plantations. It has been planted as pure
stands and in varying mixtures with other exotics, mainly Honduras Mahogany (Swietenia
macrophylla), and with some of the species indigenous to the Chittagong Hill Tracts, mainly
Lagerstroemia speciosa (jarul), Gmelina arborea (gamar), Dipterocarpus spp. (garjan) and
Artocarpus chaplasha (chapalish).

Plantations have been established using various methods, including a strip method, a standard six
by six planting in blocks, and by taungya cultivation by shifting cultivators (jhumias). The latter
method has proved the most satisfactory. However, with the development of mechanized logging
in the area, the shifting cultivators (jhumias) cannot cope with the extensive areas requiring
taungya cultivation. As a result, a system combining artificial and natural regeneration has been
prescribed.

In this system, taungya plantations are made in large 20 to 40 ha blocks that have been clzarfelled.
In these areas, the natural forest are left between the exploited blocks. These strips are supposed
to function as 2 seed source and as a protective strip against fire and wind.

The plantations have suffered severely from cyclones on several occasions and. in addition, large
areas of plantations have been inundated by the artificial lake behind the Kaptai Dam.

The main reserved forests in the Chittagong Hill Tracts are:

- Kassalong Reserved Forest _

- Rankhiang Reserved Forest, including Thega Reserved Forest and Subalong
Headwater Reserved Forest

- Sitapahar Reserved Forest, including Rampahar Reserved Forest

- Sangu Reserved Forest

- Matamuhuri Reserved Forest

Kassalong Reserved Forest
The basis for a sustainable landuse strategy for the Kassalong Reserv

of the reserved forest as a Multiple Use Management Area under th
described earlier for both Chittagong Forest Division and Cox’s Ba

ed Forest is the management
¢ IUCN classification system
zaar,

For this 1o be effective, the ethnic problem in the Chittagong Hill Ty
4 solution must be based on established principles of sustainable
As noted in WCED (1987),

acts must be resolved. Such
development and human rights.

“Tribal and indigenous peoples will need special attention,

IhCir lradit‘ io
I [ \ i " 10N iehts
SIIUUId hC CC()EHWULI il"d (lll’)' .‘\h(lll!{l h;‘ given g (' ; 'iSi al rig

Ve voice in formulating
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policies about resource development ip
and humane policy for such groups is
traditional rights to land and tp

their areas..The starting point for a just
) the recognition and protection of their
Other resources that sustain their way of life.”

is quite obvious that no fai : ;
Itis g o fair and lasting §o[ut10n can take place without local autonomy for the

tribal people within their own arey Withi "
: . In this auto g
government and the allocation ot resources, mainly land e b

It is assumed that the present democratic

: ! ally ¢ i
political will to seek a fair and just solyt; Y elected government will have the courage and
peiiont adl h sk ) Just solution to the ethnic problems based on established principles
of I s> A military solution is not possible. and too expensive, both economically and
socially. The funds now being spend on unproduc 7 .

tive military and policing operations could be
better spent elsewhere on development programmes for poverty alleviation and social justice.

Once the ethnic problem has been solved, the presently unproductive lands can be put to

produf:twe use"through d programme of both traditional forestry and participatory forestry
involving the tribal peoples.

Table 16 presents a sustainable landuse seenario for the Kassalong Reserved Forest, based on the
Core-Buffer-Multiple Use Strategy” for the management ot natural resources.

Table 16 - Sustainable Landuse Scenario for Kassalong Reserved Forest

Zone and Landuse Type Area by % of Area by % of
Zone Area Tyvoe Area

Core Zones 55.0C0 334
Timber types 45.000 274
Mixed timber - bamboo 5.000 3.0
Mixed bamboo -timber 5.000 3.0

Buffer Zones 30,000 18.2
Mixed timber-bamboo 5.000 10
Mixed bamboo-timber 15,000 9.1
Bamboo types 10,000 6.1

Multiple Use Zones 79,448 48.4
F.D. plantation arecas 20,000 132
Participatory forestry areas 53571 32.6
Non productive areas 500 03
Water and swamos 3377 33
Total 164,448 100.0 164,448 100.0

Rankhiang Reserved Forest

e . antations refers to established plantatio lus th 2a of
the Forestal figure for plantations re b aTsaRms puis the gy of
;20’;22?(11;3:1!3”0“5 scheduled to be established up to 1965, The BGD/79/017 figure for
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Plantations represents the situation in 1981, while the cleari
been classified as recent clearings and logging areas under

The non forested areas include: brush and reeds (=NCC Od ett
clearings, logged and selectively logged areas, agriculture and s

Or protection strips in between the plantation blocks.

nes and logged areas of 1982-84 haye
"Iflon forested areas”.

r non commercial cover), jhum, a)
lements, natural regeneration

4 ir i toryv.
De Milde et. al. (1985) made the following conclusions based on their inventor

: . The fi i
a. Since 1963, the productive forest land has decreased by approximately 35,100k ¢ following

changes have occurred:

Timber types - less 13,200 ha
Mixed timber-bamboo - less 3,700 ha
Mixed bamboo-timber - less 11,300 ha
Bamboo types - less 14,300 ha
Total - less 42,500 ha

The plantation areas have increased by about 6,800 ha. This is an average of .1,800 ha/year
when considering the period 1963-83, but it is obvious that the average rates during the last 10
and 3 years must have been much higher than during the previous periods and we can safely
estimate that the present one must be around 2,500 ha per year and, at that rate, the reserved
forests of Rankhiang will have ceased to exist within another 10 years.

Various instances, including FAO, have predicted that by 1990-2000, many presently well-
known areas of tropical forest will have disappeared. The reserved forest of Rankhiang can

undoubtedly be included in the

list.

The large-crowned high forest, a subtype of the timber types, now only covers an area of about

4,800 ha.

Table 17 - Changes in Landuse in Rankhiang Reserved Forest 1963 to 1983

Landuse FORESTAL 1963 BGD/79/017 - 1983
Area (ha) % of total Area (ha) % of total

Timber types 20,325 ha 263 % 7.116 ha 97 &
Mixed timber - bamboo 6,933 ha 9.0 % 3,228 ha it
Mixed bamboo - timber 17,519 ha 207 ¢ 6,194 ha 8.0 %
Bamboo types 27,907 ha 36.2 % 13,606 ha 177
Plantations 2,011 ha 26 % 8873 ha 115 &
Non forested areas 372 ha 0.5 % 36,624 ha STER
Non productive arcas 1,060 ha 14 % 486 ha 0.6 &
Waler and swamps 977 ha 1.3 % 977 h 13 &
Total 77,104 ha 100.0 % %m.o

b. Shifting cultivation (Jhuming) is also here the m
Where, in 1963, Forest

high forest and bamboo types,
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10 000 ha were atfected s : I
gg‘grush, weeds, young bgnr?l:ggtsy)}hummg 'n 1983 (jhum land, abandoned jhum land covered
that now covered by young bambe. ’S{”OPEful!y, some of the abandoned jhum land, especially
e fitlre., *» Will remain abandoned and provide some useful crop in

: ivisi Poq ent figure for the tions in the Hill
T'raushsou'th leSlon s 16-‘?'00 ha. Besides Rank}:?ats:! a;Tsootfh[;la}QLaserved Forest of
Slt'apfl :r,hl§ als0 part of that Divisign., 1,800 ha are assumed, to have been planted in 82-83,
bringing the total to 18,000 ha of which approximately 3,430 belong to Sitapahar. The
plantations in Rankhiang should therefore have covered an area of apparoximately 14,570 ha.
In .re-:l.ht)"r, it was 8,370 or, assuming the 900 ha of cleared land have been planted, 9770 ha.
e still @ dllscrepam-;yOt 4,800 ha or 33% which is the average (deficit) figure for the whole
of the plantation area in the Chittagong District and Chitt-ag();g Hill Tractz.

Table 18 p‘{esexr}ts a sustainable landuse scenario for the Rankhiang Reserved Forest, based on the
Core-Buffer-Multiple Use Strategy” for the management of natural resources.

Table 18 - Sustainable Landuse Scenario for Rankhiane Reserved Forest

Zone and Landuse Type Area by % of Area by & ok
Zone Area Type Area
(ha) (ha)

Core Zones 12.000 15.6

Timber types 7,000 9.1

Mixed timber - bamboo 3,000 39

Mixed bamboo -timber 2,000 2.6

Buffer Zones 17,000 22.0

Mixed timber-bamboo - 0.0

Mixed bamboo-timber 4,000 52

Bamboo types 13,000 16.7

Multiple Use Zones 48,104 62.4

F.D. plantation areas 15,000 19.5

Participatory forestry areas 31,627 41.1

Non productive areas 500 0.6

Water and swamps 911 1.3

Total 77,104 100.0 77,104 100.0

Sitapahar Reserved Forest

Table 19 gives the landuse for the reserve based on photo interpretation of 1984 aerial
photographs (Choudhury, 1989).
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erlooking the Karnafulj Rive,

st oV "
al fore of the forest which pre"iO\lsly

tur
¢ block of na 1 example

Choudhury (1989) recommended that th is a 0o

i ince it
should be preserved as soon as possible, SiT
existed in the Chittagong Hill Tracts.

. ved Forest
Table 19_- Landuse in §jtapahar Reser
Area in ha % of total
Landuse ] i
283.5 ha s
Natural Forest, largc-cm\_med o
373.0 ha = oo
Natural Forest, small-crowned
59 %
309.0 ha
Brush with scattered high trees
3,726.5 ha 684 %
Plantations
13.8 %
Agriculture, settlements, lake, clearings 750.5 ha
100 %
Total 5.444.5 ha

About 68.4%, or 3,726.5 ha, of this Reserved Forest has already been conver'ted to plantation,
Another 13.8’% or, 750.5 ha, is under agriculture, settlements, lake, and clearing. Only, 17.8%,
or 965.5’ha, is ;mder natura’l forest and brush. This limits the options available for alternate
landuses. A recommendation landuse scenario is given in the following table for this reserved
forest on the same basis described for other areas.

Table 20 gives a sustainable Landuse Scenario for Sitapahar Reserved Forest.

Table 20 - Sustainable Landuse Scenario for Sitapahar Reserved Forest

Zone and Landuse Type Area by % of Area by % of
Zone Area Type Area
(ha) (ha)
Protected Core Zene 656.5 ) b i
Natural Forest, large-crowned 283.5 52
Natural Forest, small-crowned 373.0 6.9
Buffer Zone 309.0 57
Brush with scattered high trees
309.0 57
Multiple Use Zone 44770 g7 9
Plantations
3,726.5 68.4
Agriculture. settlements, lake, clearines
750.5 15.8
Total
54445
100.0 544455 100.0

Core areas would be maintained for the preservation of hj
ecological diversity, There would be no loe

) ! geing in the core
About 12.1%, or 656.5 ha, of the reserved fores would be

u.dwersit_\’ through the preservation of
::iinl‘\nel:;d dccess would be restricted.
sig 48 protected core zone.
The core ares should be us Large s possible in order 10 Protec
natural forests in the Sivapuahar Reserved Forest yre et the e

Xistine 5 g S
no longer ¢ ng flora and fauna. The

onnected with the other natural
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forests in the other Reserved Forests. The ,
i ; > tor

 the forest j ‘ es .
the survival ot the torest_ in the Sitapahar Rese ts now have a disjunct distribution. Therefore,
seed sources, and breeding populations, fved Forest depends on the maintenance of local

The multiple use zone would be intens;
coducts. It is envisaged that the FOreer;iIBepart ged for the production of wood and non wood
managed on a 40+ year rotation for qu ment plantations would be long rotation plantation

: ality ti
forest would be designated as multiple us;yzgl.?eber' About 82.2%, or 4,477.0 ha, of the reserved

sangu and Matamuhuri Reserved Forests

The Sangu and Matamuhuri Reserved F .
; . orest .
District adjacent to the Burma border. s are situated in the southern part of the Bandarban

71 oi " '
Table 21 gives a summary of landuse in the two reserved forests

M - ;
Table 21 - Landuse in the Sangu and Matamuhuri Reserved Forests

Larmlue 1961 BGD/79/017 - 1984
Area in ha % of Total Area in ha % of Total

High forest, medium-good density 7,100 8.5 8,700 11.7

Hich forest, poor density 18,450 248

Low immature forest. peor density 14,530 227 47,840 64.2

Low forest medium-good density 2,380

Bamboo 31,260 42.0

Shifting cultivation 30 0.5 17,100 23.0

Grass land, agriculture, settlement 270 0.4 380 05

Water 480 0.6 480 0.6

Total 74,500 100.0 74.500 100.0

ble landuse scenario for the Sangu and Matamuhuri Reserved Forests,

Table 22 ents a sustaina t
e s Multiple Use Strategy” for the management of natural resources.

based on the "Core-Buffer-

73
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Table 22 - Sustainable Landuse Scenario for Sa

neu and Matamuhuri Reserved Forests
oy and Matam

Area by % of Area by % of
Zone and Landuse Type Zone Area Type Area
(ha) {ha)
Core Zones 16,000 208
=
High Forest + Disturbed High Forest 160 204
Buffer Zones 25,104 326
Disturbed Forest + Bamboo 25.104 326
Multiple Use Zones 36,000 46.6
F.D. plantation areas 15,000 19.5
Participatory forestry arcas 20,000 259
Non productive areas 500 0.6
Water 500 0.6
Total 77,104 100.0 77,104 100.0

Reserved Forest Summary

Table 23 summarizes the land area of the main reserved forests in the Chittagong Hill Tracts by

zone in "Core-Buffer-Multiple Use Strategy".

Table 23 - Summary For Main Reserved Forests in the Chittacone Hill Tracts Based on Zone

in Core-Buffer-Multiple Use Strateov

Reserved Forest Core Zone Buffer Zone Multiple Use
Zone
Kassalong Reserved Forest 55,000.0 ha 30,000.0 ha 79,448.0 ha
Rankhiang Reserved Forest 12,000.0 ha 17,000.0 ha 48,104.0 ha
Sitapahar Reserved Forest 656.5 ha 309.0 ha 4.477.0 h
- 477.0 ha
Sangu and Matamuhuri Reserved 26,0000 ha 25,1040 h
Forest 2 36.000.0 ha
Total 93.656.5 ha 62.413.0 ha 168.029.0 ha
% of Reserved Forest Area 289% 19.3% 518
ot /C 5 N %
% of Chittagong Hill Tracts 12% 485
i 12.8%

Thus, 4 1otal of 93,656.8 ha (28.9%) of reserved forests would bhe ¢
would be preserved for protecting biodiversity, A further 63,412
as buffer zone, and be managed for hiudivcrsity and the p‘r(wJu-
products on a sustained yield basis through a selection system, or r(,L
168,029 ha (51.8%) would be designed as multiple use zone 4 :
of wood and non wood products, through F.D, plantationg
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¢ this point in time, it is not i

A o detilled = possible to accurately map th i is wi '

for a ne inventory and mapping p the various zones. This will have to wait
b

checks. This will likely not happen until Otththe reserved forest areas, accompanied by field
pegotiations. e ethnic problems have been settled by direct

Forest Department Plantations

These are plantations which are establi
abli S oo .
contractors or paid labour. shed and maintained by the Forest Department using

nder the scenario f i ;
gorest St g;;ns‘:‘;i;g:‘sa?:zul&ﬂiusg of reserved forests in the Chittagong Hill Tracts,
3 . ¢ integrated into the multiple use The area
proposed for this purpose can be summarized as follows ki °

Kassalgng Reserved Forest 20,000 ha
Rankhiang Reserved Forest 15?000 ha
Sitapahar Reserved Forest 3 ’7'76 ha
Sangu and Matamuhuri Reserved Forest 15.000 ha
Total 53,727 ha

The a.llocatlon 1s_tentative, and is conditional on improvements being made in plantation
establishment, maintenance, protection, harvesting, and utilization.

At present, Forest Department plantations are generally very poor, and as a result yields are very
low. This can be attributed to a number of tactors, including:
- failure to properly match species to site
- poor seed (not genetically selected or improved)
5 poor nursery techniques
- poor establishment techniques
- inadequate weeding of young plantations
- inadequate thinning of plantations over time
- inadequate protection from fire and pilfering
- poor harvesting technigues
- poor and ineffective utilization

A poorly established and poorly maintained plantation with low yield may be much worse than no
plantation at all, since it prevents the land from being used for a more productive use.

Various inventories and studies have provided estimates of yield from the present plantations.
The estimates are generally in the order of 2-3 m3/ha/ A for long rotation plantations. This may
be lower than yields from the natural forests managed using selection logging and natural

regeneration.

If this is true, the present rationale for converting natural forests to plantations is invalid. It
» . > ~

would be more economic and productive over the long term to manage the forests by a system of

selection logging and natural regeneration,perhaps with some enrichment planting in areas where
Eo

the stocking of merchantable natural species is low.

Managing the natural forest by a selection system and natural regeneration would also be better
& &'t B . AR K . -~ P 4
for the maintenance of biodiversity of flora and faund.

Thus, before any area is considered for plantation establishment, it is recommended that a
rcfrcn'::r:nion survey be carried out on the site Lo determine stocking ot natural forest species. If
w‘;nc —— rcgc;lcfﬂli“n of merchantable species 18 present, then enrichment planting with

(PROJ 372001/6) 15



ly be considered on the more degradeq

native species should be considered. Plantations should on’
ies.

and depleted sites away from seed sources for native spec

. ; . 151 & When such expertise j
Plantations require considerable expertise and ongoing financial mp;lts. Rakor s pr?;nms thls
lacking or the funds cannot be guaranteed, plantations should not be P . esent, the

. intain existing plantati
Forest Department lacks adequate staff and financial resources to malma::1t lam:t?ons ai;mr;s_
Thus, under present conditions, the planting of more Forest Department p the

Chittagong Hill Tracts cannot be justified.

rest Department plantations could

If this continues to be the case, then the land allocated for Fo at
for participatory forestry.

be included in either the buffer zone, or in the area set aside

Since it is presently impossible to carry out any effective forest management in the Chittagong Hill
Tracts because of the ethnic conflicts in the area, it is recommend ed that the government make
a concerted effort to solve the problems through direct negotiations with the tribal peoples.

It is recommended that no new Forest Department plantations be astablished in the unc_lassiﬁed
state forests of the Chittagong Hill Tracts until the ethnic problem has been solved, and tribal land
richts settled through negotiations. This does not precluded participatory forestry activities
involving tribal people on land which they presently use for shifting cultivation. M

SYLHET

General

The Greater Sylhet District has a total area of about 13,674 km2 or 1.367,400 ha. Within this
area, the Forest Department administers 748.2 km2, or about 5.3%. The status of the forests are

as follows.

Reserved Forest 46963 ha
Proposed Reserved Forest 23,189 ha
Acquired Forest 4,669 ha
Total 74.823 ha

The Proposed Reserved Forest was previously Unclassified State Forest which is now undar th2
process of reservation.

For forest management and administration, the forest areas have been divided into 48 beats under

9 Ranges. Within this area, there are 1,095 ha of the Rema-Kalenga Wildlife Sanctuary. It is also

proposed to set aside approximately 442 ha of the older plantation arsa ot‘La\\'achar;Baat asa

Is\‘al;-lional Park. For convenience, the division can be divided into Northern Svihet and S:\uthern
yinet. .

The forest areas in the northern part of the Sylhet Division have not been inventoried. In these
areas, landuse has been summarized as follows: DEIe R h

Available Denuded Area

Manageable Timber Area (Plantations) |
Manageable Murta Area )

69 ha (1990)
16 ha

A
25

Reed Area Leased Out 1o SPPM '163 ha
Encroached Area 10,239 ha
14.062 ha

Reed and Marshy Area X
Total 1183 ha
30,732 ha
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Most of the forest reserves with manageah]|
Drigo et. al. (1988) carried out 3 forestblnv

¢ forests occur in the southeast part of the Division.
Division. The area of the Reserved ang Ac

entory of Forest Resources of Southern Sylhet Forest

quired Forests by landuse classes is summarized below.

Table 24 -
2% - Sylhet Landuse Summar
Code Landuse Clas
s
Hectar % Contents
es
P Plantations
PSR SHars vk 1,1‘22;- 28.6 | Includes all species and age classes
PLR Long Rotation 8.963
CNF T :
h losed Canopy forest 3337 83 | Both large and small crown forests
ONF o] : :
' pen Canopy forest 2,832 7.1 | Various combinations of scattered
trees and brush
B
Bamboo 13.933 34.6 | Pure bamboo area and bamboo
with scattered trees
D Denuded 3407 8.5 | Various combination of brush and
grass, with/ without scattered trees.
Also failed plantations.
0 Other 1,109 2.8 | FRI research Station seed orchard,
rubber nurseries, oil palm.
A Agriculture 4,052 10.1 | Agriculture, villages, forest
villages, tea gardens,
40,172 | 100.0

Between the time this inventory was completed and 1990 when the Forest Management Plan for
the Sylhet Forest Division was completed, there were some minor changes in landuse. The area
of natural forest was reduced from 6169 ha to 5,378 ha, while the area under plantations increased
from 11,502 ha to 12,634 ha.

The Reserved and Acquired Forests cover a very small percentage of the Greater Sylhet District
(0.4%), and are inadequate to meet local demands for wood and non woo_d product_s,. Th'us,
priorities have to be set as to the allocation of the limited resources to various uses, including
providing industrial raw materials, providing w.ood a.nd non wood _prqduct_s for domestic use an.d
cottace industries, and conservation of ecological 'dwersxty and biodiversity. Some of the main
landu;e issues will be discussed below, after which a recommended landuse strategy will be

outlined.
Sylhet Pulp and Paper Mill

1. Background

ween the Government of the Province of East Pakistan and the Forest
orporation on the st of July 1965, the Govcrpment ea_rmar}:cd 23,0268

a i ¢ the Sylhet district for exploiting reeds and.grasses for a period of 30 years, in
ha in the forests 0 c in setting up industries for the manutacture of pulp and paper and such
orgcr g hel%;?;fgﬁ be producbcd and manufactured from products out of reeds and grasses.
other mater!

In an agreement made bet
Industries Development C

Paper Mill Ltd, (SPPM) was originally conceived to utilize the reed
of raw materials, However, the mill was eventually designed to utilize
eds and jute. When the mill began production in 1975, it was using

Thus, the Sylhet Pulp :m-d
lands as their major source .
a combination of hamboo, r
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100% bamboo, since the jute line was not yet working properly and reeds Wedl"f’_nc't 1_-ead.11y
available.. It was not until 1987 that SPPM started to use a limited amount of reeds in thE_Ir mill,
and in 1992 less than 1% of the raw material for mill comes from reed's. The reasons gl\_'en. by
various parties for this switch from reeds to bamboo and wood are varied and often cqnﬂlCU"g-
The Forest Department tends to blame SPPM for mismanagement of the resources,.whlle SPPM
tends to blame encroachment. It is however likely that a number of factors contributed to the
change, including;:

- From the beginning, usable reeds probably only occupied 8094 ha of the tatal area. Thus, fhe
resource was limited from the very beginning, and probably insufficient to supply the mill on
a sustainable basis. During the War of Liberation, the West Pakistan army destroyed the reeds
and burnt the reed lands so that they could not be used as a hiding place for freedom-fighters,

- Ecological changes resulting from increased sedimentation have occurred in some areas, and
this has made the sites less suitable for reeds.

- The area is used intensively for grazing cattle and buffalo during the dry season, and these
animals cause considerable ecological damage to the site through compaction of soil and
damage reed regeneration.

- There has been limited encroachment for the cultivation of paddy and other food crops;
however, according to a report prepared by the Forest Department this amounts to only about
800 ha of the total, which is not very significant.

- Reeds are pilfered by local people to use as fuel for the making of lime, and this has helped
to deplete reed stocks in some parts of the area.

Attempts to regenerate the reed lands through reed plantations has not been successful. Also,
because of depth of the annual flooding in the area, it is highly unlikely that economic plantations
of fast-growing tree species can be established in the area for providing an alternative source of
raw materials for the mill. Asa result, SPPM has requested that the Forest Department take back
the reed lands and provide SPPM with 8094 ha of uplands for plantations to meet the long terms
needs of the mill.

2. Raw Material Supply

At present, the mill depends on a number of sources for meeting its raw material needs. For
example, the projected raw material supply programme for 1991-92 was:

Fibre Type Source Air Dry Tonnes (ADT)
Bamboo a) Reserve Forests 10.000
b) Tea Estate & Auctions 10'000
¢) Village Bamboo .;'000

d) Station Purchases ;
7.000
Subtotal 34.000
Wood 4) Reserve Forest Plantations 6.000
b) Private & 0
Subtotal 1%886
Reeds a) Licenced Reed Lands 1,000
Total 46,000
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_ ‘ ts. If the mill is to remain in operation, it
materials for Ehe mill.  This will not BE 8555 sirnn which would ensure the supply of raw
requirement of raw materials come from For Y Since at present only one third of the mill’s

: . ) e -
from private sources, mainly homesteaq for?,StSst Reserves and Acquired Forests. The rest come

Homestead forests cannot mainta;
declining. This th antain the present level of extracti d k idl
eclining. Is threatens the social and ec ction, and stocks are rapidly

poor, ¥ho depend on the homestead f onomi}: wellbeing of rural people, especially the rural
1d b 5 rorests for fuel and building materials. Homestead forests
shoul ¢ managed on sustained yield g ;

homesteads will not be able to supp] principles. Under sustained yield management, the

soileaEiiaE. Slace todusiciss hav:zig bo:h the local demands of the people and the demands of
3 rnativ i : - ’

o supplying local needs. ©s supplies of raw materials, priority should be given

Thus. public and private sector industries should look to devel

raw m‘atenals. Régul_aFipns_for use of non wood energy sources by brick fields and bakeries should
be enrorce_d, and facilities improved to provide industries access to the new energy sources. In
the case of SPPM, the raw materials should come from existing forest reserves. SI;PM and other
industries should be discouraged from using raw materials from homestead forests.

oping alternate sources of fuel and

The Forest Department recognized this fact in the mid-1970s, and began planting Melocanna
(Paraserianthus falcataria) in order to supply SPPM with pulpwood. According to the Harvesting
Report, 2308 ha of Melocanna plantations have been planted to date, and there are plans to plant
an additional 2972 ha in the future, for a total of 5280 ha of pulpwood plantations. According to
the Forest Department, this area ot pulpwood plantations should be able provide the total
requirzments of the mill. For this to be true, the plantations would have to yield 30 m3/ha/A.
However, existing plantations are poorly maintained and are infested by mistletoe (Loranthus
spp.). This has resulted in poor growth, and low yield.

According to Drigo et. al. (1988), the mean annual increment (MAI) for Melocanna plantations
is 11 m3/ha/A. They suggest that improved management could increase this to some 135
m3/ha/A. At the low MAI of 11 m3/ha/A, approximately 14,545 ha of Melocanna plantation
would be require, while at the improve management rate, 10,666 ha would be required. This is
much more than the 5280 ha planned by the Forest Department. Thus, there is likely to be a

serious shortfall.

Since there are presently only 2308 ha of Melocanna plantations, an additional 12,237 ha of
plantations would be needed at present low MAIL. Asnoted m'the Introduction above, this arflount
of vacant land is not available in Forest Reserves and Acquired Forests. Denuded areas in the
southern part of the Sylhet Division only amount to 3,407 ha, while in the northern part there are

3516 ha of denuded land.

falls in raw materials might come from:
The Harvesting Report suggested that shortfalls in g
teti boo areas in Forest Reserves by FD and SPPM to
- Improved management of exIsting i 1 er. Royalty would be adjusted to producs
i loitable volumes in a sustainable manner. Royalty s St e
increase exp ol tor the FD while providing an acceptable raw material cost for SPPM.
maxm:lum fe"c“'-“[’ in infrastructure would increase the area accessible for extraction and thus
Shared investmen . o le
- . 4 ials.
increase available supplies of raw m e
’ , . are will be a large demand for bamboo from these
y e fy likely that the _ 3 Akl ™ :
In the future, It 1:; ilrl:’;l};wyn 1hc{1wd"°‘1”" of pulp. The tuture priority should be to provide
forests for uses oth
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of bamboo from these forest reserve for pulp
owever, it is likely that considerap),
ontinue to be available for the makip,

o

bamboo for use by rural poor. Thus, e:;ctractlo_n't .
should only be considered a temporary act}v; y‘.vm ;
quantities of top end cutting and waste materia § i
of pulp, if they can extracted in an economic manner.

; lanted with tea to determine the

- Inventory of lands held by tea estates which ate B dp for growing pulpwood for SPPM
vailability of under-utilized lands which could be use e ¢
?Z;gllllal::ligzsocould be introduced which would make it compulsorgnfizgt;inat::;:tt:; tit:1 pourz such
areas to productive use. To encourage this process, tea CO':ZPSPPM guaranteeinobu?wmg
bamboo or pulpwood plantations could make agreements ¥ Id get permission Fronlemha
market for pulpwood produced, and the tea companies would g b i the
Government to retain their leased land. These plantations wou serv and bank

for the expansion of the tea gardens.

Since the long term plan is to eventually bring this area under tea gardens, tl?ls source cannot
be relied on as a sustainable long term source of pulpwood for the mill. It is only
temporary source of pulpwood.

According to reports from ODA and tea estate managers, unused lands re:presents less than
10% of the total tea lands. This land is usually part of the planned planting programme.

- Investigate the possibility of importing bamboo from Assam, India on a long term basis.

This may be economically viable, but supplies could not be assured from this source, because
of potential changes in the political and economic situation.

It should be noted that SPPM cannot develop a reliable long term strategy based on the raw
materials from tea estates, village homesteads, and imported bamboo from India. Only a lease
agreement with the Forest Department for reserved land, either bamboo forests or pulpwood
plantations, can provide the needed security of supply necessary for long term planning and
effective mill management. However, under present management practices, it is not possible for
SPPM to get a sustainable supply of raw materials from Forest Department reserve land.

This suggests that closing the mill may be the best option. Therefore, a study should be carrizd

out to determine the feasibility of closing SPPM and moving pulp production to an area whare
land is more readily available for pulpwood plantations.

According to the Harvesting Report, surplus plantations already
is available for the expansion of plantations, if necessary
under Forestry II, 23,000 ha of industrial plantation were
planned to be established under the Forest Resources
plantation are located in the southeast Bangladesh, betw

exist in the Kaptai area. and land
for producing more pulpwood. Alse.
established, and another 26.880 ha ar2
Management Project. Most of the
¢en Feni and Teknaf.

:;1:5,il't!\:olrl;g'HDPea]rdap[l)mprmte to mm,_c pulp production to an area with excess supplies of raw
LCO;; als. lstwolu release local supplies for alternate uses, This would probably prove mors
o el o H VR o . =i 2y .

mic over the long term. Priority in alloczmng local supplies should o Ivine the basis
needs of the local people, especially the poor, s should go to supplying

It is disturbing 10 note that there are pl
pulp from SPPM and imported pulp,
government forests in the Sylhet area and the deple
based on pulp from SPPM appears Hl-advised
depend on the homestead forests for (e '

4ns 1o build and pe

In i & W paper mill in Baneladesh, based 07
n light of in N

: 5“‘“:(1111% supplies of raw materials frof”
von of homegtead forests, planning a neW mil

and potentially d- : vho
: : dly damagine al poor V
Ir basic needs. Y damaging to the rural p
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It is theretore strongly Tecommended that th
e

ials fr . G : . : :
materials from Government torests in the Sylh overnment look for sustainable supplies of raw

i ; et , ok :
dependence on private homesteaq forests. 4nd Chittagong area and eliminate the mills

Recommended Reed Lands Strategies

Recommended Landuse Strategy
1. Core-Buffer-Multiple Use

As with the management of the Sundarbans

s . Mang B - " "
Buffer-Multiple Uss Zomne Strategy" grove Forest, it is recommended that a "Core

be used when allocating landuse in this area.

At present, apgroximately 8000 ha of reed lands have been declared as Forest Reserve. The
ClaSEItICaIIOH ot the rest of the area is still pending. If feasible, the core and buffer should be
cqntmed to the existing Forest Reserve. However, the final designation of the core-buffer area
willdepend on a more detailed study of the area, aimed at determining the most appropriate areas
for the above landuses: that is, field crops, tree crops, livestock raising, fisheries, forest
plantations, and protected areas for biodiversity.

The core area would be totally protected with restricted access, and would be managed in a way
which would encourage the regrowth of reeds in suitable areas and fresh water swamp forest in
other areas.

It is important for the protection of biodiversity to have protected areas which contain
representatives of these important freshwater swamp species. Thus, ecological diversity must also
be preserved. '

The buffer zone would contain reed plantations and plantations oflong rotation trees, which would
be managed with the participation of the local people, to meet their local needs. Hand cut fodder
could also be extracted from the area, but free-roaming livestock would be banned.

It is recommended that the multiple use area surrounding the core-bufter area be identified as a
special area for ecodevelopment (SAED) to reduce the dependence on the reserve. This would
require a balanced landuse with field crops, tree crops, livestock, and fisheries activities organized
in such as way as the maximize socioeconomic bc?,netlts while sustaining the environment. An
ent programme for the multiple use area, based on sound environmental
s could be taken on as a pilot project to be funded by some donor agency.
e given over to the public until such an integrated plan has been developed.

integrated developm
management practice
The land should not b

2. Reserved and Acquired Forests

Vields - The present management system for the Forest Reserves and Acquired
arcutting of natural forests and their conversion to plantations. In this way,
f wood products can be increased from the forest lands.,

Increasing
Forests calls for the clearcu
it hoped that the annual yield 0

This stratesy or management system must be seriously questioned, especially in light of the Forest
il | failures in properly managing existing plantations, For example, as noted

- 's past \ p A
aner)vdt:nThct?r[l r{:mtiun plantations are presently ylelding only 11 m3/ha/A, which is far below
L]
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potential. With intensive management (better planting and maintenance), t.hese plantz{tlon ShOl'l]d
be able to yield greater annual increments. The same is true for long rotation plan_tatlpns. Drigo
et. al. (1988) give the increment of long rotation plantations as 3.1 m3/ha/A, which is also we]]
below potential.

The Forest Resource Management Project is proposing to establish an addmo_nal 27,000 ha of
industrial plantations. According to their estimates, the estimated mean annual increment would
be 25 m3/ha, 18 m3/ha,and 9 m3/ha for industrial plantations managed under 12, 18 and 40 years
rotation, respectively. This suggests that under better management existing short rotation
plantation should be able to produce over twice the volume per unit area per annum, whfle long
rotation plantations should be able to produce nearly 3 times as much volume per unit area,
However, for these estimates to be realistic, there must be major improvements in plantation
management.

The Forest Management Plan for the Sylhet Forest Division (1990) puts the figure for plantations
at 12,634 ha. The fact that these plantations are giving very low yields, strongly indicates that the
Forest Department does not have sufficient human and material resources to manage the existing
plantations properly. Expanding the area under plantations would therefore likely only aggravate
the existing poor situation, and result in even lower yields per unit area.

Rather than focusing on the clearing of new areas for plantations, the focus should be on making
existing plantations more productive, through better and more intensive management practices.
If the estimates for the Forest Resource Management Project are realistic, then it should be
possible to double the production of short rotation plantations and triple the production from long
rotation plantations. Under present low yields, the conversion of all the remaining natural forests
to plantations could not even double the present total yields from the Forest Reserves and
Acquired Forests.

The Forest Management Plan for the Sylhet Forest Division (1990) puts the figure for natural
forests (closed canopy natural forest and open canopy natural forest) at 5378 ha, as compared to
12,634 ha of existing plantations. Thus, the conversion of all the remaining natural forest would
only increase the area under plantations by 43%. Total yield would also only increase by 43%.
which is less than the 100% to 150% increases possible with intensive managen-'lem of the e-xisting
area of plantations.

There are also 3.219 ha classified as denuded which should be given priority for the establishment
of plantations. This would increase the area under plantations without destrovine the arsas under
natural forests. T

Better management of the plantations may also help prevent soil erosion and
degradation. It was noted that the forest floor of many teak plantations were complately bare of
vegetation and/or mulch, and soil erosion was a serious problem. This should not be allowed to
continue, and new management practices are needed for teak, or the present areas of teak should
be converted to other species which allow the development of ground cover and unde
soil conservation,

environmental

rgrowth, for

Conserving Ecological and Biological Diversity - The Natural Forests
irreplaceable for preserving ecological diversity and biodiversity of n
These are remnants of the Tropical Wet Evergreen Forests and the Tropical Semi Evergreen
Forests, If thy remnants are lost through conversion to plantations, they are Vs t‘or‘e;'-*r andotheir
biodiversity will be lost along with them,  These forest represents the r;atural ‘hérita“c‘ of
Bungladesh, and are as priceless as any historical monument and culeyra) shrine. They shoupld be
viewed ss such, and protected in the same manner from exploitagive dt‘—\'clupmém and criminals
(organized pilferers and poachers),

of the Sylhet Division are
Atural forests in Bangladesh.
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ent,the g . .
bA;s[;Eie;n clearcif;ﬁ;e:;i:hzgiiﬁg?js from the Forest Department itself
reduced the economic value of the t‘grot natural, forests to plantations. Pilfering and poaching may
much of the ecological diversity and tﬁ“g."d .d'SIU_rbs the physical structure, but the forest retf}ins
destroys much of the ecological diy ° lodiversity. Clearcutting and conversion to plantations
permanent. According to the Fore ersity and the biodiversity, and its damage is much more

St Management Plan for the Sylhet Forest Division, 2802 ha

of Natural Forest were co :
the remaining areas of na?J:arlti‘d t0 plantations in the period 1984-1990. The plan is to convert
OTEst to plantations, once the moratorium is lifted.

The clearcutting and conversion of n
of wood from the Reserved Forest
management of existing would prob
the natural forest and its biodiversi

atural forests is not the best way to increase the annual yield
and Acquired Forest. Increasing yield through the intensive
ably gi.ve better results. This can be done without destroying
areas of natural forests be rsity. It is therefore strongly recommended that the remaining

. protected for the preservation of ecological diversity and biodiversity

I(-‘tz)ortehstzoi;a tahned st(?::lha\i;g;hlz rtepr~esents only 5,??7_8 haor 13% of the Forest Reserves and Acquired
Sihiar Distrier. 1] part ot the Sylhet Division. In terms of the total area of the Greater
i g S represents only 0.4% of the total area. The Conservation Consultant has
1dent1tlefi some areas ot old plantations, which have a diverse undergrowth of species from the
ngroral fhiresta and ace e hodie for many species of wildlife. It is also recommended that some
of these areas be protected as well.

I'{ecommendat‘ion Summary - The following is a summary of the main recommendations for the
forest lands of the Sylhet Forest Division. It serves to summarize the Multiple Use Management
Area model referred to throughout the text. In the case of Sylhet Forest Division, the
recommendations are that the:

a. forest lands of the Sylhet Forest Division be designated as Multiple Use Management Areas
under the IUCN classification system, and be managed according to the "core-buffer-multiple
use zone strategy" for resource management.

b. core zones be composed of natural vegetation types plus some of the more disturbed
vegetation types which also contain a rich biodiversity.

c. present management practice of clearcutting natural forest, burning and planting for
plantations be stopped.
blished to protect these core areas. The buffer zones could be managed

d a limited selection system to maintain biodiversity within the
products for the benefit of the local people.

d. buffer zones be esta
through enrichment planting an
buffer zones, and still produce

e. local people, both men and women, be involved in the management and utilization of these

buffer zones.

or intensively managed Forest Department plantations and

f. multiple use zones be used fi aged .
. i this will be integ : " '
participatory forestry areas. In some areas, extarail with serieulivse Gnd

fisheries activities.
ative species be used in Forest Department plantations whenever feasible.
nativ
h 4 le be given long term Jeases to land ?n the pnrticip.atory forestry areas, in order to
o~ pi(z];)articiputory forestry activities. Priority should be given to those people who already
carryo
occupy or utilize the Jand.

83
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lands within the participatory

g : ; ided for :
i. women have fair and equal access to leases being provid either be in the name of tn;

forestry areas. Leases would go to family units,_and should
woman or in the name of both the husband and wife.

icipatory forest
j. NGOsbe involved in the participatory forestry progrﬁm“”'"eforthepartl v ’ “FRERaE.

itability assessment, a
k. landuse in the participatory forestry areas be based on land suitability nd the

preference of the participants (lease holders).

l. new plantations not be established on forest lands in the Sylhhet iogessc:dD};I‘ﬁlstlio? ulerl
integrated management plans have been prepared for e‘:ach O.f the Pl’t.g“ the limitpcfl "
Management Areas. To continue to establish plantations .“Sks-pu; ]hbl d he band
resources under a long term landuse before the most beneficial use of the landuse has been

determined by a proper planning process.
3, Sylhet/ Eastern Mymensingh Haor Basin

The Haor Basin of Sylhet and eastern Mymensingh comprises a va.st a'lhl\’lal plain with a mosaic
of wetland habitats, including numerous rivers, streams and irrigation canals, large areas of
seasonally flooded cultivated plains, and hundreds of shallow freshwater lakes and marshes (haors
and beels). The basin is bounded to the north by the hill ranges of Meghalaya, to the south bythe
hills of Tripura and Mizoram, and to the east by the highlands of Manipur. The nUMErous rivers
rising in these hills provide a abundant supply of water to the plains and cause extensive ﬂoodmg
during the monsoon season. The drainage is southwest via the Surma and Kalmi rivers into the

Meghna River and the Bay of Bengal.

The haor basin of Sylhet and Mymensingh is a wetland ecosystem of national and in some cases
international importance. The wetlands are home to a very wide variety of resident and migratory
waterfowl, including perhaps as many as 100,000 to 150,000 ducks, and provide a refuge for many
other species of wildlife which are becoming increasingly rare elsewhere in Bangladesh. Wildlife
(Bird) Sanctuaries for Tanguar Haor, Dekhar Haor, Hakaluki Haor, Kawadighi Haor, and Hail
Haor have been proposed in recognition of their importance to conservation.

Present Landuse and Management - Generally, the lakes, beels and ponds support subsistence
and commercial fisheries, the seasonally flooded lake margins support rice growing, and the
marshes provide grazing for domestic livestock. Trees, shrubs and reeds provide fuel and building
materials, while water plants may be used as fertilizer. Most of the wetlands are owned by the
Government and managed under the Additional Deputy Commissioner, Revenue through a system
of permits and leases. The wetlands vary considerably according to the size of the area, the
duration of flooding, vegetation cover, and land tenure. The following two examples illustrate this

variability.

Aila Beel in Jamalganj Upazilla covers 160 ha. It is 60% privately owned, and 40% covernment
owned. The surrounding areas are privately owned. Fishing takes place every third vear. Rice
is cultivated around the edges of the beel during the dry season. Trees. shrubs. herbs and erassss
are collected for use as cattle fodder and fuel. The surroundine areas are‘under cultivation,
mainly rice. 't

Hakaluki Haor, southeast of Sylhet town, covers an area 0f 20,400 ha. includine 4.440 ha of beels.
The wetland is owned by the government, and is under the contro‘l of the j\déitional Deputy
Commissioner, Revenue. Fishing is the principal activity, Hakaluki Haor supports one of the
largest inland fisheries in Bangladesh, and provides the t‘ovcrnn{ent - \Eirt)h éomiderable
revenues. The large beels are fished once in every three years \\'it;ilc the smaller beels a}e fished
once every year, Beels over 8 hain extent are leased by !hc'!\dditiun'-ll‘D; uty Coﬁ1missi0ﬂef.
while smaller beels up 1o 8 haare leased by the Chairman of the U 1'&3!12{ P'p ishad. During the
dry season, the undulating fallow Lind between the beelg are leased t(ll ‘l weal d“‘l ‘; , af‘l‘icuﬁure'
and the margins of the beels are used for growing rice, Dy \'cg.elzninn(iudcc?l‘l::clzecd ;‘)orr fuel, Each
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winter, several herds of cary]

. - : e are allo
is under cultivation, with rj s

5 " 0 graze th ing area
ce being the princ roughout the marshes. The surrounding

incipal crop.
There is however growing cone

: g gconcerns t . ; i
alriimately lesd to thigie s h};lt these wetla.nds are being overexploited, and that this may
areas have been declining, while ipe Of example, in recent years, fish yields from these wetland
also declining. Sedimentarie number of birds and animals frequenting the wetlands are

! n is also inereacing : = _
landuse in the surrounding area ficreasing in many wetland areas, and this is affected by the

The loss of these wetlands wo
not be allowed to happen. |

practices would allow the wet]
time conserving the ecosvste

uld have international as well as national impacts, and this should
t 1s also an unnecessary loss, since rational landuse planning and
anfis to continue to supply benefits for the people, while at the same
m for the conservation of fish and other wildlife.

“’?”Md Sustainable Landuse Strategy - In order stop the decline of these wetland areas, it is
recommended that new policies and legislation be developed which will allow for multiple use of
these wetlands according to principles of sustainable development. For this to be effective, each
'wetland drea must be managed as an integrated whole. Each wetland area will require an
integrated management plan which includes tisheries, agriculture (field crops and animal

husbandry?, wood and non wood products, and conservation of the ecosystem for biodiversity of
tflora and fauna.

It is pnly through sound management based on sustained yield principles that these wetlands can
continue to provide meaningful yields of tish. The fish need to be protected so that they can
reproduce and grow to optimal market size, before being harvested. This is not happening now.
Immature fish are being harvested to maximum yield, rather than being managed.

There are also many areas around the fringe of these wetlands which could be converted into
intensively managed fishponds with embankments planted to a range of valuable economic trees,
such as mangoes, jackfruit, litchi, coconuts, etc. This may be better than the present landuse
system where one dry season harvest of rice and/or wheat is obtained from surrounding areas.

Thus, rational landuse planning for the wetland areas is likely to increase the economic benefits
coming from the area. If the poor are given priority in the development and utilization of these
resources, then there are likely to be social benefits as well. The areas would be managed under
the multiple landuse managsment described throughout this report.

The size of the core and buffer zones would vary according to the size of the wetland area being

managed, and the nature of the protected core area. |
The core zone would be totally protected with restricted access, and would be managed in a way

which would encourage the regeneration of the ecosystem and the reproduction of important fish
and wildlife stocks.

e managed with the participation of the local people to meet their local
hrough a system of permits and leases. Since most wetland areas are
one should include all the remaining government-owned wetlands

The buffer zone would b
needs. This would be dqpe t
relatively small, the butfer z
outside the core area.

rea would be the privately-owned parts of the wetlands and the adjacent
hich border the wetlands. It is recommended that the multiple use area

dine the “ore-buffer areas be identified as spe.ciul areas for ‘e.codevclopment (SAED) 1o
SUITERRLAE dence on the wetland areas protected in the core-buffer area. This would require
MK S M with field crops, tree crops, livestock, and fisheries activities organized in such
i g l;mfju'!wizfa socioeconomic benefits while sustaining the environment. An integrated
e Wi mdx:Tammc for the multiple use area, based on sound environmental mzmuﬂzmcnt
dcv:lOPm‘:“‘!l(’j“;:rwkcn on as a pllot project to be funded by some donor agency, 7
practices cou 3

The multiple use 2
agricultural lands W
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e Multiple Use Management Areas may be

In the future, some of the protected core areas in thn order o increase their status and facilitate

re-designated as National Parks or Nature Reserves, !
their management and development.

nd at Hakaluki Haor be designated as a Nationa|
e. The Multiple Use Management Areas must
d implementation of such a plan woulq
ents and agencies concerned, including
t, Fisheries Department, etc.

It is recommended that the government owned la
Park, and recommended as a World Heritage Site.
" have an integrated management plan. The formulation an
require coordination between all the government departm
the institutions for Conservation, Agriculture Departmen

Table 25 gives the area for the ten main wetland areas located in the Haor Basin of Sylhet and
Eastern Mymensingh.

Table 25 - Major Wetlands in the Haor Basin of Sylhet and Eastern Mymensingh

Name of Area Area ——

Meda Beel 122 ha

Tangcuar Haor 1.566 ha

Gila Beel 160 ha

Dekhar Haor 325 ha

Kuri Beel 73 ha

Erali Beel 320 ha

Dubriar Haor 156 ha

Hakaluki Haor 20,400 ha including

4.440 ha of beels

Kawadighi Haor 414 ha

Hail Haor 8,906 ha in rainy season
: 3,643 ha in dry season

Total 32,442 ha

If Hakaluki Haor were designated as a National Park and the rest of the areas designed as
Multiple Use Management Areas, 32,442 ha would be brought into a national protectéd area
system. This 32,442 ha represents .22% of the area of Bangladesh.

SAL FORESTS AREA
General

The Sal Forests in the Central Region of Bangladesh

are the remnants of RIS

O . ; g b .l\»
forest, which formerly extended from southcentral Bangladesh \\'cqm.._lrddqm_u?lh .morehe\tlenndian
subcontinent, The remnants of the sal forest are an important com 1;1nt; ‘ f\\e e itaoe
of Bangladesh, and it is therefore important to preser I WL BS I REMRIA ARCORT

: ) s ve livine exan T d
its associated flora and fauna, Most of the remaining ga) fu:::*;t '|r:~p(llisul(~)fdth(;3hmrhts,t twe;;:!;f
o -graded both in terms

forest structure, and biodiversity, and an actj
51 8 . dN ACtive pl‘ugr;“n"]c o i
P : S 1§ re - *habilit: ¥ 8
of this forest type to their former structure and biodiversiy gh::llmlrtd l({ rehabilitate e‘\dm?la’a
densely populated part of Bungladesh, the foregy have been L“:l:it‘\i torests are l}?”w? ::::d
SUD)eCt 1o encroachment ¢

fjvcrcx[?ltaitutitlrl. This makes the management of these forests ug T
impaossible, i UsIng traditional forestry concepts
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It is therefore wide :

approach should belgangfg"md that a new approach to forest landuse is required. This new
a.inable development, and integrate conservation,
T e with tra'ditional farming practices. There are many
resource. Most of these Th i stricting the effective development of this important land
complicated by the traditiona] 1y C;SS}:les are related to land tenure. The issue of land tenure is
these forest lands. —- tﬁ rights Otlthe tribal minorities, who have traditionally lived on
the land tenure issues involyine t %hUm-an rights implications of tribal rights, it is important that
rather than through the forcedb‘ ri lal minorities be solved through open and honest negotiations,
summarizes the land c mplementation of top-down programmes and solutions. Table 26

ontrolled by the Forest Department in these districts.

- on principles of
productu_)n forestry, and pa ticipatory fore sust
outstanding landuse issues w e

Table 26 - Sum
mary of Land Controlled by Forest Department For 6 Districts in the Central
Region of Bangladesh

District Reserved Forest Protected Acquired Total Forest
Eorest Eaorest | and

Dhak

el - 603.6 2147 8183
Gazipur 274.1 17,030.9 8,187.1 25.492.1
Tangail 224121 - 272948 49,7069
Mymeansingh 13455 1,438.7 12.936.0 15,7202
Jamalpur - - 4,196.1 4.196.1
Sherpur - . 7.882.2 7.882.2
Tatal n40317 190732 407109 1031815 8

Source: Mahtab et.al. 1991

Very little forest remains in the northwest of Bangladesh. Efforts are being directed to the central
region, as noted in Table 27.

Table 27 - Summary of Landuse in Dhaka, Tangail, and Mvmensingh

Division Eﬁ&dfﬁa) ?}llzguations gﬁ%rlg:icd & | Encroachment 'IE?Jtt?tl';cd
Area
Dhaka 6,734 917 15,414 3,157 06222
Tangail 9,975 5,157 12,836 13,889 41,877
Mymensingh 5787 3844 5 401 17 £40 o
Total in ha 29 4964 9918 33 651 19 I0A 95 771
% _of Total 2255 10 4% 351 21.0% 100 0%

According to Ghani et.al. (1990), the forests are situated in 488 mouzas in ’.?3 upazilas. I'n*1986,

DForest Divisions prepared a statement of areas by mouzas showing areas notified as
the three er tree COVer, degraded land, plantation and encroachment. The statement
forest', ar;?; E;si:'data on area of the mouzas, population, number of cattle and poultry, based on
‘;gg{la;)nosptulati()ﬂ Census and 1983/ 84 Agricultural Census.

, womited A g s un.der tree cover crop of 10 years or older. The
crop s generaly osed of sal of coppice arigin. However, in the Madhupur Forest and the
crop 1s generally E"n:][;r belt of Sherpur and Mymensingh districts, there are stands of sal of seed
forests i;lofhgelsr;iwgrzoncs there are other species seen growing as associates of sal. The common
o eies are Dilleni oyna (ajuli), Adina cordifolia (haldu), Artocarpus chaplasha (chapalish),
species are Dillenia pentagy

and Lagcrsxrocmia parviflora (jarul).
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eople, mostly of 1-2 year
Degraded land means young sal coppice, cut over repeatedly by local peop years

age. This area is divided into three categories:

er ha. It is estimated thg
- better stocked areas, with stocking of more than 2,000 stumps p t

] ced areas.
about 20% of the area shown as degraded will be better stocke

i imated that about
- poorly stocked areas, containing 800-2,000 stumps per ha. G(I)trls estima WA
of the area shown as degraded land will be under this category.

i f ,
- blanks. Part of the blank area is under encroachment'and the area is grazed freely

i n
The term encroachment is used here to mean areas under possession (zlf Pe‘s)é);e;: :Io;itcsorg:dtss
such. In most cases, either the Forest Department has 1nst1tl;te ca e
encroachers have gone to court to establish their right over the lands.

Past Practices and Results

Until 1917, the forests were managed by the proprietors. Cutting areas were le.ased out to lesser?s
for 5 years at a time. Shifting cultivation by the tribal population was allowed in some areas. Big
blocks of land were cleared by settlers and squatters.

The first management plan was prepared for the Bhawal forests in 1917, and for the Atia forests
in 1934. The prescription was simple coppice system with retention of 10-19 seed-bearer trees per
ha. Planting of blank areas and climber cutting was prescribed. Yield regulation was attempted,
but could not be implemented without accurate data regarding forest squatters.

After division of the country in 1947, the forest was divided into the Timber and Conservation
Working Circles, where the aim was clearfelling followed by plantation establishment, and Coppice
Working Circle. In the timber and conservation working circles, the rotation was 75 to 80 years.
For the coppice working circle, the rotation was 25 years. Climber cutting, thinning, and fire
protection measures were prescribed.

Ghani et.al. (1990) summarized the results of past management as follows:

- The legal status of the forest land in major areas was not firmed up through a complete
forest settlement operation as per provisions of the Forest Act, after the transfer of

ownership to Government. The legal weakness of the Forest Act encouraged encroachment
and irregular settlement.

- No comprehensive survey was ever carried out to determine the exact location of

encroachment areas.

- Though all working schemes expressed the object of ma
the actual practice was to sell outputsin auction to trad
people met their requirements by illegal exploitation

(3
j 2

nagement as meeting local demand,
ers for marketing outside. The local

- The coppice System prescribed with standard seeq bearers could not be executed properly
due to lhc- loss of mother trees through illegal fellings. This resulted in i executed p gl'n:'
regeneration, »iestilted in inadequate seedling

- The failure of coppicing resulted in blanks and e
resulted in the reduction of annual sustain
fellings in the areus adjoining the

Ncouraged encroachment, This has also

annual L.d ‘I‘ff‘ductfun. The short fall was met by illegal
annual preseribed felling areas
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The local demand
) could not b . 3 :
resulted in excessive and rep:art‘;t:jt s\;“h the slow growing and degenerated sal species. This

population aggravated the o ort interval felling of coppice shoots. The increase in

Felling operation
S he g
remaining sal forestazige;n suspended in the sal forest since 1972, in order to protect the
i oy acilitate its natural regeneration. However, illegal felling has

The Government’s c: foris 4 "
cultivation of bl;:rlsku-mpa'gn for the "grow more food" programme has led to the temporary
s in the forest, and encroachment has increased as a result.

Int ce of fi . ;
n the absence of firm legal status of forest land, proper map showing the legal boundary of

the fores i i
. st, and an over all deterioration of the law and order situation in the forest, Forest
epartment personal have become despondent.

’It‘lhe \snuatlon is _51_n:h that conventional forest management practices are unable to protect
the torest. Participatory forestry is required.

Recent Experience

Ip the early DjO’s and 60’s, sal plantations were established over substantial areas. However, over
time, most O_T these plantations were badly damaged leaving only a few patches of well-stocked sal
plantations in Tangail and Mymensingh Forest Divisions.

In the 70%s, plantations of moderately fast growing indigenous species were raised on recovered
encroached lands. However, most of the plantations could not survive due to the hostile actions
of the affected people. The plantations of mulberry raised during this period had a similar fate.

In the 807, plantations of fast growing species were established on some recovered areas, but
these areas are also suffering the same fate. In spite of this, the plantation programme continues.

Field visits to the Mymensingh and Tangail Divisions highlighted some of the problems associated
with the plantation programme in this area.

In spite of funding under the Community Forestry Project, the Forest Department has a very poor
image in the eyes of the people, including the farmers, local adn}mlstrators, and non government
organizations. Many people complained abm..lt harassment during t_he? process for expropriation
of land for plantations. In some cases, according to local sources, this involved the physical abuse
of women and children. Women and children who gather twigs and small branches from forests
for local fuelwood also complained of ongoing abuse by Forest Department statf. Whether the
charees are true or not, the result is a very poor image for the Forest Department.

The image of the Forest Department has also been tarnished by the failure to keep official

obliaatio;s associated with peoples’participation in plantation establishment under the community

fore:try project, and follow-on activities. The general feeling at the community level is that the
?

Forest Department, and its statf, cannot be trusted.

annot understand why locally useful degraded sal forests are being cleared, and
-onverted to plantations of exotic species, which are .less useful for the local people. The
;cncﬁciarics of such plantations are the timber and fuelwood traders who buy the wood at

auctions, and not the local people.

Local people ¢

from natural brush which provides a range of products, including

; t] > 1 rc
often benefit mo ol ity Mgt =iy "
. e¢s, fencing materials, traditional medicines, and edible roots. than

Local peopl ‘ ‘
: oles, twines from vin

fuelwood, p
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rich in natural flora and fauna, which

i i i sh is also - X
from single purpose plantations. This natural bru erefore openly question the rationale

helps preserve the biodiversity of the area. Local people th
behind such plantations.

artment to carry on a successful

n the existing si i it is impossible for the Forest Dep :
Under the existing situation, it is imp ng established.

plantation programme, and protect the plantations which are bei
As noted by Ghani et. al. (1990):

"protection of the forest tract is not possible through singlehanded a'ctmtlesfof the F?re§t
Department. Unless the active cooperation of the villagers surrounding the forest tracts is
secured, it is a matter of time that the forest will disappear...

We have shown that the only viable technique for managing the areas is participatory forestry
with the cooperation of the villagers."

Recommended Landuse Strategy

1. Allocate Land to Achieve Sustainable Development

Table 28 presents a sustainable landuse scenario for the Classified Forest Lands of Central
Bangladesh, based on the "Core-Buffer-Multiple Use Strategy" for the managzment of natural

resources.

Table 28 - Sustainable Landuse Scenario for the Classified Forests of the Canrral
Region of Bangladesh

Zone and Landuse Type Area by % of Area by % of
Zone (ha) Area Tvpe Area
Core Zones 32,496 313%
Wooded land 22,496 21.7%
10,000
Degraded and Blanks 965
Buffer Zones 15,000 14.4%
10,000
Degraded and Blanks 5,000 96
F.D. Plantations 5.000 ‘g6
f -7
Multiple Use Zone 56,320 543% 51,320
FD Plantations
+.8%
Participatory Forestry and _
et I33%
Agriculture
|
Total 103816
100.0% 103,816 100.05%

Core areas would be maintained for the preservation of biodiversity

ecological diversity, There would be no logging in the core are P
v . L}

About 31.3% of the classified forest land, or 32,496 ha

»

through the preservation of
& and access would be restristed.
would be designated as core zone.
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A large core area is needed to protect viable populations of the main components of the
ecosystem, both flora and fauna.

The areas designated as core area may be disturbed or degraded. This does not matter as long
as the forest area contains viable mother trees of the main species. It is also envisaged that
enrichment planting will be used to increase biodiversity, and introduce seed stock into existing
coppice stands.

The forest designated as core area also does not have to be in one block, but can be in several
blocks. It would however be highly desirable to have some of these scattered core areas linked,
as much as possible, through corridors of vegetation in the buffer and multiple use zones. This
would assist the movement of wildlife between core areas.

For this reason, it is highly desirable to use native species in any plantations which are established
and maintained in the area. and to enrichment plant areas being managed under participatory
torestry programmes.

The buffer zone would be managed in such a way as to protect the core areas, and extend the
habitat available to wildlife. Timber could be extracted on a selection basis, if adequate
regeneration and advanced growth of suitable species are established on the site. About 144%
of the classified forest, or 15.000 ha, would be designated as buffer zone. The extraction of wood
and non wood products would be controlled by leases or permits.

The multiple use zone would be intensively managed for the production of wood and non wood
products, as well as suitable agricultural crops. The aim would be to develop each site with the
most suitable crop. In some cases, this would mean agricultural crops such as pineapples,
sugarcane, vegetable gardens.and/or fruit orchards. In other cases, this would involve appropriate
agroforestry models. In still other cases, it would mean block plantations, or the intensive
management of blocks of degraded sal forest. About 54.3% of the classified forest, or 56,320 ha,
would be designed as multiple use zone.

Participatory forestry and environmentally appropriate agriculture in the multiple use zone would
be encouraged by the granting of long term leases (30 years), which would be transferable to
offspring and renewable on certain conditions at the end of the lease period (30 years). This
system would be used for land which is not subject to disputed tenure. The courts should settle
any outstanding cases of land tenure on other lands. Priority must be given to the people who
presently occupy the land.

In the case of ethnic minorities (tribal peoples), land tenure issues should be settled through direct
HRgUIEERLE. There may be advantages in including tribal lands into a reserve system, which
would integrate their lands with some of the lands designated as buffer and core areas. Some of
the established block plantations which are adjacent to tribal lands could be included, and
managed by local groups for wood production, and income generation. Thus, this whole land area
would be managed in an integrated and participatory manner for conservation of biodiversity,
prsdisdon B wood and non wood products, and the preservation of the culture of the tribal
peogles. This approach would probably be most appropriate in the Madhupur area. A special
Garo Multiple Use Management area could be established, including Madhupur National Park as
part of the protected core area

(PROJ 372001/6) -
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2. Retaining Forest Plantations and Sustainable Landuse

lands in the sal forest area of the Central
side for Forest Department Plantations,
t this area. Thus, there is little point in

The sustainable landuse scenario for classified forest
Region of Bangladesh proposes that 10,000 ha be set @
It will be difficult for the Forest Department to protec
establishing new plantations.

Because of difficulties associated with the protection of existing plantations, it would be adwsa:le
to convert these Forest Department plantations into participatory forestry pl?ntatlsoni;rr:?er;aced
and protected by the local people. This could be done through long term [eases. ence
should be given to poor people already living adjacent to these plantations.

1d be advantages in integrating plantations into

I as dominated by tribal peoples, there wou :
e y i, f wood and non wood productions, and the

a reserve area for conservation, production o
preservation of tribal culture.

4. Established Rubber Plantations

It should be noted that 3,000 ha at Madhupur were handed over to BFIDC for the establishment
of a rubber plantation. The alienation of this land for BFIDC required the removal of local
families from the area. In some cases, harassment was used to remove these families, and local
people complained of physical abuse.

In order to rectify this unfortunate situation, an effort should be made to convert this public sector
plantation into smallholders’ rubber, involving the displaced people in the programme. This
would be a good opportunity to involve tribal people who have been disadvantaged my the
migration of people from outside the area into the area.

This could be integrated with the Participatory Forestry programme, since smallholders’ rubber
cultivation is a form of participatory forestry.

It is recommended that no new plantations be established on forest lands in the Recion until
integrated forest management plans have been prepared for each of the proposed Multiple Use
Management Areas. To continue to establish plantations risks putting the limited land resources

under a long term landuse before the most beneficial use of the land resource has been
determined by a proper planning process.

It is recommended that tribal rights be settled through direct negotiations
advantages in including tribal lands into a reserve system, which w ¢ ;
some of the lands designated as buffer and core areas. Some of th

which are adjacent to tribal lands could be included, and manaced by local ¢ for wood

producri(_m‘,and income generation. Thus, this whole land area woqu be 31 C?v &,r.oups. to‘r “OTd

and participatory manner for conservation of biodiversity, production afna?_,e o mtegr:‘ittd

products, and lhe_prescrvati(m of the culture of the tribal peoples. This : S, alnd - \\00} ;

be most appropriate in the Madhupur area. A special 'Garo’ Igiulti ‘ldPSr‘uach o] .

could be established, including Madhupur National P art oi‘th{; Tvm:: 5\1:11“38“1‘3“‘ e
cted core area.

There may be
ould integrate their lands with
¢ established block plantations

ark as p
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ABBREVIATIONS

ACCF . '
ADARB - Assistant Chief Conservatpr

ADT - Association of Development Agencies Bangaladesh
- Airdry Metric Tonne

Q:?SC - Asian Wetland Bureau
BCIC - Bangladesh Association of Research Councils
BED - Bangladesh Chemical Industries Corporation
BEIDC - Bangladesh Forest Department 7 _
Al - Bangladesh Forest Industries Development Corporation
C‘CF - Current annual increment
- Chief Conservator Forests
C‘F - Conservator Forests
CI} (H) - Cubic feet hoppus (.785 x true cubic foot)
ett (T) - Cubic foot true volume (1.27 x Hoppus cubie foot)
CHT - Chittagong Hill Tracts
cm - Centimetre
crore - Ten million
DCCF - Deputy Chief Conservator
BEF - Deputy Conservator Forests
DFO - Divisional Forest Officer
FAO - Food and Agriculture Organization of the United Nations
FDTC - Forest Development and Training Centre
ESCAP - Economic and Social Commission for Asia and the Pacific
gm - Gram
wGR - Game Reserve
GS - Game Sanctuary
ha - Hectare
ha - Hectare
hp - Flywheel horse power
- Hour
};; - Kilogram .
KHM - ilgllulna Hardboard Mill
- Kilometre
kk:Tl: - Square kilometre
v - Khulna Newsprint Mill
KNM g 5
KPM - K:.amafuh Paper Mill
1 - Kilowatt
e - One hundred thousand
gk - Lumber Production Complex (Kaptai)
LPC - Metre
m3 - Cubic metre per hectare per annum
m,/haJA - Cubic metre per hectare
m’/ha - Cubic metre
m - Mean annual increment
MAl . Mean Annual Increment
MAl . Maximum
max - Man day
md . Ministry of Environment and Forest
MOEF - Minimum
min . Millimetre
m - AMillion
:;!»1 . N'.:lufc Comservation Movement
NACOM - National Eavironmental Management Action Plan
NEMAP . Nongavernment organization
NGO . Number

r‘;(].
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NRS
ODA
POTHIKRIT
POUSH
RF

RF
SIDA
SPPM

St

T

TEX

Tk
UNCED

TERMS
agroforestry

amenity forestry

dao

dumb barge

mahal
mahaldar
yarding

Water bar

social forestry

wasleland

(Praj. 37200016, App. 1)

- Natural Regeneration Strip

- Qverscas Devclopment Agency
- Nongovernment Org:mizalion

- Nongovernment Organization

- Reserved Forest

- Reserve Forest

- Swedish Internationa
- Sylhet Pulp and Paper Mill

- Saint

- Metric tonne

- Timber Extraction (Kaplai)

- Taka /

- UN Conference on Environment and Development

| Development Agency

A set of landuse systems that combine trees with pasture, aral?lc crops, and/or
animal production on the same land unit, either simultancoysu or in short sequence.
This agroforestry is a set of technologies or practices, as dlst:.nc_t.fron:x a program or
policy. Certain agroforestry technologies find valuable application in programs of
social forestry or community forestry.

Forestry for the purpose of recreation, pleasure, or general beautification of an area
or a seltlement.

Large- hand-held work knife

Barge requiring towing or pushing, a high-sided vessel used for water transportation
and without propulsion means on board

Contract block, wood or bamboo
Wood Contractor
Moving logs from stump site to roadside

Earthen berm installed across road ways to control water flow to prevent road
errosion.

gljlc) use of trees, and/or tree planting, to pursue social objectives (usually
]L,u,rmc.nl of the poor). Social forestry is a program that may include many
clemenls of agroforestry. It ofien includes, but is not interchangeable with,

community fqrcslry. which has a narrower meaning. A broader discussion of the
term follows in the chapter section on case studiesh

Land that is g i 3

ard 4 currently pr(.)ducmg useful biomass grossly
reasons for underproduction may be many E ]
acidity or alkalinity, waterloge i
political (forest department or

below its potential. The

_ and varied, from technical (salinity,
o g 3y s

Ing) 1o social (disputed ownership or rights) or

community ownership).



CONVERSION FACTORS

ussi -18.8

Tk - US 0.0258

L m’ = 27.7 ¢t Hoppus

L elt(H) - 1.2732 cubic feet true - cR(t)
1 eft() - one cubic foot true solid valume
maund -37.33ke

1 km - 0.621 miles

1 ha - 2.471 acres

1 litre - 0.220 imperial gallons

ton - 2,000 1bs

tonne - 1,000 kilograms

teak - 1,080 ka/m?, green weight
gamar - 650 kg/m? , green weight
molucecana - 450 kg/m®, green weight
1000 culms muli bamboo - 1.8ADT

1000 culms other bamboo - 1.6 ADT

Raw ton -0.67TADT
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- mr -

Land Use Planner Terms of Reference are:

a.

(¢

et

uq

-—

Review e
the present patterns of forest land use on a country-wide basis.

Identift : : . " i . e .
land] ty the ‘major forest land use issues. Give particular attention to the situation of
©SSness In the country and its impact on encroachment.

Examme POllm-?s and programs for tuture land use. Focus on lands sought for a variety of uses.
3nf:1 use conflicts are common problems in such areas (eg. coastal lands suitable for shrimp
cultivation, salt production, some forms of agriculture and/or afforestation).

Quantity the amount of lands available for forestry in the long term, given the circumstances of
encroachment.

Assess the role of forestry in watershed management. Identify critically important watersheds
needing urgent reforestation for protective purposes.

Review the appropriateness, sustainability and impact of alternative land use systems developed
through various programs and projects in Bangladesh.

Identify forestry development projects for watershed management in high priority areas.
Propose alternative techniques.  Evaluate and compare the net benefits of the different

techniques.

e land uses for the different types of land in Bangladesh. Give particular

Recommend appropriat :
ified as environmental concerns (See Item d, Environmental Planner).

attention to areas ident
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