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Agro Forestry In Bangladesh :an Overview
Md.Yunus Ali

Introduction:

When the artificial regeneration in Forestry started in the subcontinent ,Taungya system came into being . The primary objective
of Taungya was to use the fertile forest floor for cereals and other vegetables production by combining with forest plantation
.The present scenario of Agro Forestry is more than a mere combination of tree and crop production. Agroforestry today is a
broad umbrella concept which encompasses a number of sustainable farming system , viz , agro- silviculture , Silvio pastoral ,
agro-Silvio - pastoral , agro-Silvo-fishery, Silvio fishery, agro -Silvo horticulture and even agro -Silvo- horti - pastoral system
.The traditional farming system can no more sustain such an overwhelming farming community, agroforestry system of her
scope an opportunity to ameliorate the situation by alleviating poverty especially in rural settings. Sustainable agroforestry
farming system for farm(crop) lands, homesteads and forest lands can make life of the toiling masses economically more diversi-
fied and prosperous.

Agro Forestry in crop land(farm land):

The country traditional agricultural land(Khet land)has two distinct characteristics situations-the high khetland and low khetland
.The low khetlands are practically seasonal wetlands where the tree production cannot be combined easily . The high khetland
is available in the northern, northwestern and central region have tremendous potentials of combining tree and crop production.

Means of attaining sustainable farming system:
* Establishing nursery on entrepreneur basis for the supply of planting stock at the grass root level.

* Introduction of tree crop in a farm land including ridges and boundaries with active participation of the
farmers.

* Providing know how to the farmers through appropriate extension mechanism and trading programmers.

In Bangladesh agroforestry formally started in early 80' from northern district. Local and traditional knowledge were used to
develop scientific module like boundary planting, alley cropping, wood lot in block and cropping asides etc. The principles of
light demanding species creating minimum shade bearer in nature is followed in agroforestry system. Usually in our country first
two years the gap among the seedlings is sufficient for agro crop .Following the 3rd year the gap gets diffused light. In that
situation pineapple, turmeric, ginger grows fairly. First and 2nd year the cereals grow luxuriantly. The tree species having light
crown are suitable in agroforestry. ~ The choice of tree species depends primarily on landforms i. e, hills, terrace and alluvium.
The species is related to drainage, texture, structure, salinity and organic matter content of Soil . There are few other limiting
factors could be considered to avoid the scheme of agroforestry like Water logging, marshes etc. Few other limiting factors like
plough pan, piedmont soil and acid sulfate soil can be ameliorated by agroforestry. The young laterite soil is suitable for
woodlot, particularly on the ridges. However, the furrows are essentially suitable for agro crop in terrace area of the country.
Agroforestry Module:

1. Planting trees with spacing not less than 10*10m right inside the crop land.

2. Planting along the farm land ridges /boundary with a linear spacing of 10 m from plant to plant.

3. Combined ridge planting and field planting.

4. Alley cropping with various alley width (10, 15,18m and planting strips .

5. Four corner boundary planting.
To make the system more sustainable, a pastoral component may be integrated. However, the small wood lots in the high
khetland farms can contribute significantly in supplying wood and wood fuel fruits and fodder.
Home Garden:
Traditionally farmers grow trees in mixture with other woody perennials, vegetables and cash crops around almost each and
every homesteads on their generations old experience to sustain their multifarious needs. The homestead tree covered areas of
the country have attained 1.677 million hectare. I the home stead agroforestry, the farmers main preferences are mainly

Chief Conservator of Forests (P.L.R)
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Multipurpose Trees to meet their food, fodder, fuel and timber needs. The traditional system can be turned into a more profitable
and sustainable one through better management, tree renovation and replacement of the old uneconomic and low yielding ones
with improved variety of fruits and MPTs.

Agroforestry in forests land :

The state forest land of the country including Unclassified State Forests is. 2.6 million hectare. Bangladesh, having a land mass
of 147570 Sq Km sustain a population of 160 million which is presently growing at the rate of 1.4 percent.

Agroforestry Potentials of the Sal forests:- The present day forests are secondary or tertiary coppices. Over exploitation is
poor management is responsible for the degradation of the forest which has intensified because of encroachment of the forest
land. The Bahawal -Madhupur tract in the center and the Barind tract in the north western part of Bangladesh are dissected ,
unconsolidated unfolded upland of the Plio-Pleistocene age. The homogeneity of the sediments both in verticals and horizontal
direction is indicative of their estuarine origin (Hasan,1992,1994).The degraded Sal forest area has already been under intensive
land use systems including agroforestry practices .Agroforestry potential of the terrace areas is by no means lower than any other
land form of the country given proper attention to site suitability assessment (Mazumdar A.H 1994). Forest department created
agroforestry plantation firstin Barind tract under community forestry project (1981-86) in Dinajpur , Rajshahi and Rangpur
forest division, and subsequently in Dhaka Tangail, Mymensingh and Comilla forest division under Thana Afforestation and
Nursery Development Project(1987-94).In the later project approximately 3070 hectare of encroached forest land have been
brought under agroforestry plantation.

Agroforestry plantation harvested in all those forests divisions on sale .The plantation areas , sale proceeds, govt. revenue, share
to the participants, Tree Farming Fund are summarized against each forest division as follows:

Table: Agro forestry in the forest land raised by Bangladesh Forest Department

Data source: Respective Divisional Forest Officers

**Area No.of **Plantation *Sale *Gowt. Participant | .. Not
Name of planted Participent Felled proceeds | Revunue share TFF felled Remarks
Forest Division
1 2 3 4 5 6 7 8 9
Dhaka 816.30 816 291.05 97.94 44.08 44.07 9.79 |525.25 .
- The difference
Tangall 1521 1789 320 114.16 57.08 51.37 1142 | 1201 | petween column
Mymensingh | 1088 1088 465 1049.72 | 472.37 472.37 104.97 | 623 1 aqd 3isdueto
Rajshahi 352 107.04 2014 | 1311 13.11 2.91 | fa{'ut,'e of “:je/
antation and /or
Dinajpur 879 694.45 48.59 19.70 19.70 4.86 |230.52 P immature
Rangpur 392.23 654 270.33 11.41 7.66 2.48 1219 plantation.
Comilla 130 156 41.22 11.96 5.39 5.39 184 | 88.78

*Bangladesh Taka in Million ** Area in Hectares *** Tree Farming Fund

On analyzing the performance of different agroforestry models it has been found that 18 m alley ( 81 %area) with three rows of
trees (19%area) provides highest benefit to the farmer. Growing agricultural crop in conjunction with tree crops in different
models shows that agroforestry gives higher return than the monoculture of trees or crop production (Bose, S .K ,1994).

The Forestry Sector should aim at addressing issues as detailed below by employing agroforestry production systems as an
effective strategic tool (Fazlul Hoq . A KM, 1994):
* Rehabilitate man and land through tree planting, and thereby increase production of goods and services in the
country ;

¢ Reforest the denuded and degraded state forest land ;
Improve Environmental situation to support agricultural and other biological production systems;

¢ Develop Protected Areas and core natural forests as conservation areas to preserve the gene pool, wildlife and
biodiversity;

* Create employment opportunities for the land less, poor, marginal farmers and women.
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ECONOMIC VALUATION OF ECOSYSTEM GOODS AND SERVICES (EGS)
AND ECO-SENSITIVE DECISIONMAKING:
A CRITICAL ANALYSIS FOR BANGLADESH MNGROVES

Shaikh Mizanur Rahman

Mangrove Ecosystem

Mangroves are wide variety of trees and shrubs having characteristics of being adapted to condition of high
salinity, low oxygen and changing water level, and these are tropical vegetation that grows in swampy areas and
have tangled roots located above ground. Due to its salt tolerant characteristics they also called halophytes, and
are adapted to harsh coastal conditions and contain special salt filtration system and complex root system to
cope with salinity, low oxygen and waterlogged condition. And they are adopted with special root system of
Pneumatophores, which allow mangroves to absorb gases directly from the atmosphere and other nutrients such
as, iron and other mineral nutrients from the inhospitable condition.

An ecosystem is a community of living organisms that live in conjunction with the nonliving components of
their environment interacting as a system. In other words it is the network of interactions among organisms, and
between organisms and environment. Living organisms cannot live in isolation, the non-living environment
provides food and energy for their survival and there exists interaction between biotic community and the physi-
cal environment. Everything that lives in an ecosystem is dependent on other species or elements, and is also
part of that ecological community.

Structure and Components of Ecosystem

The ecosystems generally have three common properties that include the presence of (a) biotic and (b) abiotic
components and their (c) interactions. The biotic component of the ecosystem is the communities of organisms,
and the abiotic component includes chemical and physical environments in which the organisms’ survive and
make their living. In the ecosystem biotic and their abiotic environment that interact to form a stable and
self-supporting system.

Components of ecosystem:

* Abiotic components:

- Climatic factors that include rain, temperature, light, wind, humidity, shade etc;

- Edaphic factors and soil contain a mixture of weathered rock fragments, altered soil mineral particles,
organic matters, sediments and living organisms.

* Biotic components: These are plants, animals and micro-organisms and functionally they are
classified as producers, consumers and decomposers or reducers.

- Producers may be of green plants and chemosynthetic bacteria; and they are autotrophs and
chemoautotrophs.

* Autotrophs produced their own food and are consumed by:

- Primary consumers (herbivores), these are the animals which feed on plants or the producers, e.g.
deer, goat, cattle etc.;

- Secondary consumers (carnivores), they feed on the herbivores e.g.. cats, foxes, snakes etc.;

- Then by tertiary consumers, they feed on the secondary consumers e.g. wolves;

- Then by quaternary consumers, they are the largest carnivores and feed on the primary/
secondary/tertiary consumers, e.g. lions, tigers etc.; and

- Omnivores they actually feed on everything e.g. humans (Homo sapiens).

- Decomposers and reducers are bacteria and fungi, they break down the dead organic materials and
foods that released in the environment and converted into simple inorganic and organic substances.

- These simple substances are reused by the producers and functions in the cyclic exchange of
materials between the biotic community and the abiotic environment of the ecosystem.

Deputy Chief Conservator of Forest (Rtd.)
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Ecosystem Goods and Services (EGS)

The mangrove ecosystems are highly productive, extremely sensitive and fragile. Major constituents of the
mangroves are trees and shrubs; fishes, shellfish and crustaceans; birds, reptiles, tigers, dears, monkeys, otters,
fishing cats and wild pigs. Mangroves perform protective, productive and regulatory functions through provid-
ing various goods and services. Benefits, goods and services provided by the mangrove ecosystem are summa-
rized in the following figure (Figure-1).
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Figure-1: Protective functions and goods and services of mangrove ecosystem (EGS) (Hossain, M.S., 2009).

The coastal mangroves provide number of important ecosystem goods and services (EGS) and the EGS can be
categorized as follows:

* Provisioning: timber, fuel wood, charcoal, food and medicines;

* Regulating: flood, storm and erosion control, and prevention of salt water intrusion;

* Habitat: breeding, spawning and nursery ground for commercial inshore and offshore fish species
and biodiversity ; and

* Cultural services: include recreation, heritage, spiritual and religious, scientific, aesthetics and other
nonuse values.
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Mangrove Enhance Fisheries
Mangroves are the ‘root of the sea’. There exists correlation between prawns and Hilsa with healthy mangrove.

If there is no mangrove or degraded mangrove along the coast, there will no or fewer fish and sea will be less
functional without its root i.e. the mangroves.

- Mangroves ecosystems are highly productive and level of productivity close to the average of tropical
terrestrial forests and there exist as much as 25 times more fish in the areas close to mangrove than
in areas where mangroves have been cut down or degraded.

- Mangroves forests enhance fish production, through providing food and shelter. Their leaves and
woody matter i.e. detritus form a key part of the marine food chains that supports fisheries, and
detritus decomposed by micro-organisms such as bacteria and oomycetes, as well as some
commercially important crab species.

- In these process the leaves and woody matters decomposed into more palatable fragments for other
consumers. Mangrove productivity is further enhanced by productivity of periphyton and phyto
plankton occurring on mangrove trees, in their soils and in the water column.

Mangrove as Fishery Food-web: In the mangrove food-web products come from the mangrove trees, algae
growing on tree roots and on the forest floor and phytoplankton in the water column. Additionally, the system
receives nutrients from external sources with sediments from upstream (as in figure-2).
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Figure-2: Mangrove food web showing the broad trophic groups (Source: Hutchison. J.et al. 2014).

Mangrove ecosystems are highly productive and some of the estimations, that have been made are:
- Current estimates suggest an average above ground net primary production is of
11.1 t dry weight /ha/yr. Phytoplankton, periphyton, planktonic products like benthic and epiphytic algae,
zooplankton including crustacean larvae are the main component of the food web. The tidal and hydrological
regime determines the degree to which phytoplankton is retained within the mangrove or flushed out to sea.
- A study in the Indus delta found planktonic productivity in the mangroves ranged from 0.5 - 3.7t C
/ha/yr (Hutchison, J et al. 2014).
- As reported by Naik N.R et.al in 1991, mangroves shed and drops about 18 and a half tons of leaf
litter per ha/year. The system constantly shed leaves and are quickly broken down by crabs, fungi
and bacteria and released into water making food available for sea-life.
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- In another review of mangrove litter fall found that an average of 9.6 t DW /ha/yr of leaves,
propagules, twigs and branches fall to the forest floor, where it is processed by a range of consumers
and decomposers (Hutchison, J et al. 2014).

- Coastal mangroves are valuable sources of food for inshore and offshore fisheries and up to 80% of
the global fish catches are directly or indirectly dependent of mangroves food-web (Barua, P et.al.
2010).

- Nutrient export: The quantity of carbon exported is often substantial, with global estimates ranging
from 29 to 46 Tg C yr-1, and as much as 11% of the total terrestrial carbon exported to marine
ecosystems are mangrove-derived (Hutchison, J et al. 2014).

Therefore, through fertilizing the sea mangroves serve as breeding and feeding grounds to support near-shore
and off-shore fisheries and marine lives.

Shelter from predators: The structural complexity of the mangrove ecosystem provides shelter from preda-
tors. Stilt roots, prop roots, flying buttresses, pneumatophores reduce prey visibility and create obstacles to
access of large predators. Moreover, shade of the mangrove canopy and turbid water, make harder for predators
to detect the preys. Thus the process reduces predation pressure on juvenile fish and prawns, increasing the
number that survive and can be recruited into the fishery resources. The intricate root system of the mangroves
supports higher numbers of fish near to mangrove than in clear habitats.

Mangroves as nursery grounds: Mangroves support fisheries by providing a “nursery ground” where juvenile
and larvae get proper nursing and can grow to a size where they are less prone to predation and therefore have
higher survival. Species that use mangroves as nursery grounds often move out of the mangrove as adults,
perhaps to coral reefs, other offshore habitats or even freshwater rivers.

As the mangroves are highly productive and provide abundant food and shelter; and thus the system facilitate
high growth of the larvae, juveniles and as well as the adults.

Mangroves as Coastal Defense
The role of coastal mangroves in protecting coasts against natural hazards such as storms, tsunamis, cyclones,
tidal surges, waves and coastal erosion has been widely recognized.
Mangroves for coastal risk reduction: Wind and swelling of waves are rapidly reduced as they pass through
mangroves and thus lessening wave damage during storms.
Mangroves as Buffer and Bio-shield: Mangrove forests act as a buffer against wave energy. Structures of
trees enable to withstand wave impacts and help to reduce damage from wave storms. Mangroves act as
bio-shield and can defense the costal property and livelihood and make the coastal area more climates resilient.
- Analytical model shows that 30 trees per 100 sq m in a 100 m wide belt can reduce the tsunami/high
wave flow and reduce pressure by more than 90% (Hiraishi, et. al, 2003);
- Hundreds of meters needed to reduce the wave height, e.g. per 100 m of mangrove belt reduce wave
height by 13—60%;
The dense vegetation of coastal mangroves with dense aerial root systems and branches can create more obsta-
cles; and can reduce tsunami heights and impacts of cyclones and tidal surges and thus helping to reduce loss
of life and damage to property in areas behind the mangroves. Some of the studies and examples are given
below:
- A Rhizophora dominant forest of 150 meters wide can reduce a wave’ energy by 50%;
- Similarly, a Sonneratia dominated forest of 100 meters wide can reduce wave energy by 50% (Mazda
et al, 2006).
The dense network of trunks, branches and above ground roots of mangrove species minimize the tidal current,
which ultimately reduces erosion as well.
On the basis of the above studies, the IUCN recommends a green belt should be established and maintained
along the coast, with the plantation of a minimum of 500 meters in width at all times.
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Valuation of Ecosystem Goods and Services

As some of the goods and services of the ecosystem does not have any market value, it is difficult to measure
many of the services such as protective, regulatory and cultural are intangible and difficult to measure. Even
then, methodologies have been evolved for estimating the value of ecosystem services.

Conceptual Framework for Economic Valuation: Economic valuation is a powerful tool for measuring and
comparing various benefits of ecosystems, and that will ensure wise use and management of EGS. In this
context environmental/ecosystem valuation techniques adopt total economic value (TEV) framework to
measure the economic value of the goods and services provided by the ecosystem and natural resources; and to
measure the incremental change resulting due to change in management scenarios.

In principle, to arrive to an aggregate measure of the total economic value (TEV) of a resource, it consists of
its use value (UV) and non-use value (NUV). Use values are further classified into direct use values (DUV),
the indirect use values (IUV) and the option values (OV).
In the value estimation process mangrove EGS can be broadly categorized as:
TEV= use value + non-use value
1. Thus: Use value = direct use value + indirect use value.
2. Non-use value = existence value + option value + quasi-option value + bequest value.
3. And to sum up:TEV= use value (direct use value + indirect use value) + non-use value
(existence value + option value + quasi-option value + bequest value) (Hecht. J. E., 1999).

Figure-3: Schematic representation of total economic value (TEV) of mangrove ecosystem
(Adapted from Turner.R.K et al., 1994 and Billah. A.H.M.M., 2003).
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* Development benefits : Enhance direct use values and some of indirect use values;
Conservation benefits : Some of indirect use values, option values, bequest values and existence values.
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Ecosystem Valuation Techniques

Mangrove ecosystem provide goods and services that are being produced, consumed and used directly, that
would include forest products, fish, wildlife, food, medicines, supply of raw materials, amenity services,
research and education.; these are use values and market put on values on those commodities. Moreover, to
make valuation more rational, some of the features of natural resources need to be considered during valuation
process.

The economic valuation techniques commonly used the methods of: Replacement costs, Effects on produc-
tion, Damage costs avoided, Mitigation or aversive expenditures i.e. Defensive expenditure, Hedonic
pricing method (HPM), Travel costs method (TCM), Contingent valuation method (CVM) etc.

Beside these dose-response approach, shadow project, opportunity cost approach, welfare measure,
substitute goods etc. are also used for economic valuation of EGS.

Analysis of Mangrove Ecosystem Valuations

Ecosystems provide services and goods like, life support, raw materials, waste disposal services and amenities.
As we know, market system does not put a price for most EGS. Economists have developed techniques for
imputing monetary values to them. The valuation techniques and conceptual framework often used by the
environmental economists as a tool and means to ensure sustainable management of natural resources.

The main intention of these initiatives are to help the individuals working in this field to give a clear picture of
environmentally sustainable growth in conformity with ecologically sensitive decision-makings. It provide a
introduction to the role of environmental goods and services in the economy and why free market and
technocentricl thinking lead to depletion of natural resources and cannot ensure environmentally sound
resource use (Turner. R.K et al., 1994).

Valuation of Ecosystem Goods and Services (EGS)
Some efforts that have been made to estimate the value of EGS, in South and Southeast Asia, that have been
summarized below:

* In a study in Myanmar, average value of ecosystem goods and services was $2297.0 per ha/year.
They included the value of forest ecosystems such as mangrove coastal protection, watersheds,
mangrove fisheries including nursery and breeding habitats, carbon sequestration, timber and NTFPs
and tourism.

* In a similar and recent study in Myanmar, where coastal protection value of healthy mangroves was
estimated by MOCAF in 2013 on the basis of avoided loss of property and lives. In this valuation:

- The value for coastal protection and erosion was $ 940.0 per ha per year, and benefits for storm

protection and damage avoidance was $ 620.0 per ha per year.

* WWF in 2013 conducted a study in Mekong Basin and estimated the EGS value of coastal
mangroves as $ 2670.0 per ha per annum (Emerton, L. 2012).

* A meta-analysis of the economic valuation of ecosystem services provided by mangroves was
conducted in Southeast Asia by Brander, L. M et al., in 2012. In this study 130 value estimates were
analyzed and values were standardized to 2007 price. The values are highly variable due to bio-physi
cal characteristics of the site and the socio-economic condition of the beneficiaries of the particular
mangrove ecosystems.

- The mean EGSs value was found to be as high as $ 4185/ha/year.

* Similar study was conducted in Sri Lanka by IUCN in 2007. Both direct and indirect benefits make

significant contribution to the local economy of the country.

- Direct value (fish, shrimp, timber, poles, herbs and fuel wood ) was calculated as $ 9,201 per ha per

year,
- Economic value of the near shore fishery account about $ 474/ha/year,

- Fish breeding ground functions of mangrove value was estimated as $ 218/ha/year, and

- That for shoreline protection value was estimated at $392 /ha/year,

* A survey was conducted by IUCN in Kapuhenwala village in Sri Lanka, and estimated that intact and




healthy mangroves can have an overall use value of as much as US$ 14,000/ha/year per household

(Sarker, S et al, 2010)

* Economic valuation studies were undertaken to demonstrate the economic value of the goods and
services of mangrove forests. It has been estimated that in Sri Lanka, per hectare annual total
economic value (TEV) of a conserved mangrove forest was about US$ 12,229 (GEC, 2009).

* Mangroves for Reducing Damage and Protecting Lives: In 1970, almost 500,000 people died in
Bangladesh due to the catastrophic cyclone where the wind velocity was 224 km/hr, whereas the
number of death was reduced to 138,000 in the cyclone of 1991 though the wind velocity was higher
(225 km/hr) in comparison to 1970.

e Similarly, the super cyclone SIDR that affected the coast of Bangladesh on 15 November, 2007 could
not severely damage the lives and properties of coastal people. The number of death was 3500 though
the wind velocity was higher (280 km/hr) in comparison to cyclone of 1970 and 1991. As we know
BFD implemented massive coastal afforestation initiatives on newly accreted land in the coastal areas
of Bangladesh, that including the early warning system protected the lives and property from severe
damage (Uddin. M.M. et al., 2013).

* As reported by Das, S. et.al in 2009, mangroves significantly reduced the number of deaths during the
1999 cyclone that struck the eastern coast of India. In the study it was found that, there would have
been 1.72 additional deaths per village if there was no mangrove.

* Live saving value: Where there was mangrove, live saving impact was massive and mangroves
saved 0.0148 lives per hectare. Which in turn implies that the average opportunity cost of saving a
life by retaining mangrove forests was $ 174,627.0 per life saved? (GEC, 2009), and it in turn account
about $ 2,584 per ha.

* Damage Avoided Cost: A study was conducted in Orissa, India, and found that in the mangrove-pro
tected village the adverse impact of cyclone was reduced significantly, and damage to houses and
crops were less (Mclvor. A et al., 2012).

- And damage avoided costs and protection benefits of mangroves in terms of averted damages to
residential property including livestock’s and agricultural products were estimated as $ 121 per
hectare of forests.

* Food security: Food security exists when all people have access to sufficient, safe, nutritious and
culturally appropriate food to meet their dietary needs and food preferences for an active and healthy
life.

- It can protect human habitation, lives, properties, and agricultural crops from extreme weather
events resulting from climate change;

- Directly provide food and medicines in the form of fishes, shellfishes crustaceans, honey etc.;

- Create employment opportunities and livelihood support;

- Coastal mangroves in the form of windbreak/shelterbelt of trees protect agriculture crops from
physical damage through reducing and preventing wind and water erosion, evapo-transpiration from
soil and crops, retention of moisture; moderate extreme temperature, mechanical damage of crops
and livestock, reduce salt spray and salinization etc. Therefore, by reducing crop failure and
protecting livestock the mangroves ensure food security.

* Land Accretion Value: Other indirect benefits include accretion of agricultural land. In Bangladesh,
the planting of mangroves have enhanced the deposition of sediments to such an extent that 60,000
ha have raised beyond tidal limit and is not getting any inundation and as a result the lands are no
longer suitable for mangrove.

- And land reclamation value has been estimated as $ 800/ ha/year (Saenger and Siddiqi, 1993).

» Carbon Sequestration: The capacity of mangroves to sequester carbon dioxide from the atmosphere
is of extreme importance under the context of climate change. Of the total biological carbon, captured
in the world 55% is captured by mangroves, and this also known as ’blue carbon’. Mangrove
vegetations sequester carbon up to 100 times faster and more permanently than terrestrial forests.
Mangrove forests store up to five times more carbon than tropical forests. This ability of mangroves
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to store large amounts of carbon is due to the deep organic rich soils in which they thrive.

* Mangroves provide great benefits to control global climate change, e.g. a 20 year old mangrove
plantation can accumulate and store 11.6 kg/sq m of C in the soil, where carbon burial rate account
about 580 g /sq m/year (Fugimoto, 2000).

Value of Mangrove Fisheries
In order to estimate the extent to which a given area of mangrove will benefit fisheries within and around, it is
necessary to understand the drivers of fish productivity and fishery value.
* A number of authors have summarized mangrove-associated fishery values with estimates
suggesting mean values often in excess of US$1000 per hectare per year (Hutchison. J. et.al, 2014).
* In tsunami affected Thailand, the study was carried out in two sites on fishery production an its value,
and it was found:

- Present value of the contribution of mangrove ecosystems to fisheries production for Ban Naca (using
10% discount rate for 8 years time horizon) was US$ 20,174 per household and US$ 2,853 per
hectare;

- And that in Ban Bangman was also calculated, and the value of fish habitat account about US$ 30,822
per household and US$ 12,843 per hectare (IUCN, 2008).

Coastal Mangroves of Bangladesh

Mangrove Biodiversity: The coastal zone are rich in diversity of natural resources, including coastal fisheries
and shrimp, forest, salt and minerals. The coastal zone also contains several ecosystems that have important
conservation values.

These ecosystems are not only biodiversity hotspots, but they also provide the ecological foundation for import-
ant common property resources i.e. the fisheries of Bay of Bengal. The coastal fauna of Bangladesh are shown
in the following table (Table-1).

Table-1: Biodiversity (fauna) of mangroves and offshore estuaries of coastal Bangladesh

Category No of Species Category No of Species
1. Sponges 3 7. Echinoderms 4
2. Corals 66 8. Fish e.g. Hilsa 442
3. Mollusks Marine 336 9. Amphibians 22
4. Shrimp/Prawns 56 10. Reptiles 17
5. Lobsters 3 11. Birds 628
6. Crabs 16 12. Mammals 3

The mangroves of Bangladesh are extraordinarily rich in phytoplankton, zooplankton and ichthyoplankton
production. Mangroves are of exceptionally higher primary productivity than any other wetland habitat type,
and nutrient-rich waters of the coastal mangroves also yield a considerable harvest of shrimps, prawns, Hilsa
and lobsters.

- In Bangladesh the mangrove-based artisanal fisheries has been contributing around 95% to the total
marine fishery production (Islam. M.S. et. al., 2005).

- About 10 million people of the coastal regions are dependent directly or indirectly on the mangrove
for a variety of purposes including fishing, foods and employment opportunities.

- Along with the artisanal and subsistence fishing by numerous small fishermen, large-scale
exportoriented aquaculture industries have been developed in the coastal areas of Bangladesh, using
the mangroves as the basic productive unit.

Thus, the coastal mangrove is playing significant roles in uplifting the coastal, regional as well as the national
economy.
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Value Estimation of Bangladesh Coastal Mangroves

The Sunderbans and coastal plantations provide invaluable goods and services in the form of fisheries and
shrimp, forest products, salt and minerals, coastal protection, land accretion, protection against natural calami-
ties, biodiversity and gene pool, wildlife habitat and carbon sequestration. Additionally, the coastal mangroves
have a large potential for tourism as well.

Bangladesh has total 7, 26,000 ha of mangrove forests (6,00,000 ha (Sundebans) +1,26,000 ha coastal planta-
tions). Coastal mangroves of the country are highly productive due to high biodiversity and sediment rich in
nutrients. Some of the facts are summarized as follows.

The system constantly shed leaves and are quickly broken down and released into water making food available
for sea-life.

* Mangroves of the country add 13.43 million tons/year (at the rate of 18 and a half tons of leaf litter
per ha per year) of leaves and woody matter i.e. detritus to the marine food chain, and export carbon
and fertilize sea and in turn that supports near shore and offshore fisheries.

Ecosystem goods and services value estimates of different countries have been analyzed and a conservative
value has been used in the process of value estimation. Though the mangroves of Bangladesh are much richer
in biodiversity, have luxuriant growth and higher carbon sequestration and protection against natural calamities;
even then during value calculation example from similar countries like Myanmar, India and Sri Lanka have
been used.

« Different authors have summarized mangrove-associated fishery values as in excess of US$1000 per
hectare per year, for Bangladesh mangroves it accounts about $ 726.0 million/yr.

¢ Fish breeding and nursery ground functions of mangroves would be $ 158.26 million a year at the
rate of value as $ 218/ha/year.

* Shoreline protection and erosion value for the mangroves accounts about $ 450.126 million/yr
against estimated value of $620 /ha/year.

* Damage avoided costs and protection benefits of mangroves in terms of averted damages to
residential property would be $ 884.2 million a year @ $ 1,218/ha/yr.

* As per met—analysis conducted in Southeast Asia mean EGS value for Bangladesh’s mangrove
would be $ 3.03 billion annually at the rate of $ 4185/ha/year.

* Live Saving Value: Study conducted in eastern coast of India and it was found that, the average
opportunity cost of saving a life by retaining mangrove forests was $ 174,627.0 per life saved? And
it in turn account about $ 2,584 per ha. So, total live saving value of Bangladesh mangroves would be
$ 1.87 billion/yr.

* Land Reclamation Value: Coastal afforestation on newly accreted land has accelerated the siltation
process and 60,000 ha land have risen beyond tidal limit and is not getting any inundation. Total land
reclamation value would be $ 4.8 million a year at the rate of $ 800/ ha/year.

* Total Economic value (TEV): Studies were analyzed to demonstrate the economic value of the
goods and services of mangrove forests of Bangladesh. So, total economic value (TEV) of mangrove
forests would be US $ 8.87 billion per year at the rate of $ 12,229/ha/year.

Conversion of Mangroves, Should We Continue ?

Coastal wetlands-mangroves are particularly under severe threat and remain under valued despite their
immense economic and ecological importance. Under valuing of mangroves is a serious problem where outright
conversion of the mangrove area is at stake at present in Bangladesh; and under severe pressure from anthropo-
genic activities. Loss and degradation of these vital ecosystems impact heavily on the coastal population; as
they are traditionally dependent on mangroves for food production such as fish, vegetables, fuel wood, medi-
cines, and construction materials etc. as well as through the provision of vital life support and protection
services.

Should we continue the conversion of mangrove for agriculture/aquaculture/salt pan or any other purpose?
Except for national interest we should not. For an ecologically sensitive decision-making we need to consider
all the goods and services provided by the coastal mangroves.




So, in case of conversion scenario we are going to lose:
timber, fuel wood; fish, crabs and crustaceans; food and shelter for fishes of both near shore and
offshore fisheries; marine food chain functions, production of phytoplanktons, periphytons, benthic
and epiphytic algae and zooplanktons; breeding and nursery ground; damage avoided costs of cyclone
and tidal surges; pollution control and shoreline protection value; live saving value; land reclamation
value and lastly the total economic value of EGS. Which one is more worthy? Conversion? Or
conservation and enhancement/eco-restoration; It’s a big question.

Ecologically Sensitive Decision-making

The decision-making is founded on cognitive process of cost benefit analysis (CBA) based on comparing the

potential advantages and disadvantages of course of actions. Conventional CBA uses market costs and benefits
to determine the options or projects that contribute most towards the growth of the economy without consider-
ing of who the beneficiaries are. To rationalize and improve decision-making process social cost benefit analy-
sis (SCBA) should be included to deal the issues beyond the market costs and benefits and to address the costs
and benefits to the society (Hecht.J.E et al, 1999). Here shadow pricing may be used for estimating actual
values of goods and services, where markets are failed or subsidized. The comparison of the EGS values of
mangrove under two different scenarios would tell the planners and policy-makers which option would contrib-
ute more to the economy. When mangroves are converted for any development options, what we are going to
lose?; and what would be the foregone value? Therefore, the following things should be considered for an
eco-sensitive decision making (as shown in the following Box-1).

Box- 1: Adjusted total economic value (TEV) of EGS for eco-sensitive decision-making

In the decision-making process we determine options through comparison of different development
project/conversion options (for agriculture/aquaculture/salt pan) where we consider costs of the project, the
benefits of the project (benefits from agriculture/aquaculture/salt pan). But for mangrove ecosystem, we should
also consider the TEV that we are going to lose (ecosystem goods and services provided by the mangroves) by the
attempt of development (Pearce, D et al, 1989).
More formally, the basic equation we can write as:
a. We proceed with the development if,
e Bp,-Cp +E3>0 (1)
where,
B, refersto the benefits of development/conversion;
Cp refers to the costs of the development;
Egz refers to benefits of ecosystem including all EGS.

b. Equation (1) is the fundamental equation of cost-benefit analysis. It tells us that for any project or policy
to be considered as potentially worthwhile, when benefits of development (Bp) less its costs of
development (Cp) plus or minus the benefits of ecosystem, and all discounted to a present value, must be
positive.

c. But in case of an environmental/ecosystem restoration/conservation/enhancement programs e.g.
afforestation, conservation, restoration or forestry project value of Eg would be always positive (Equation-
2). And restoration/conservation option would be worthwhile.

e Bp —Cp +Eg >0 (2)

d. For a development/conversion option where the most of the EGS value would be negative and lost by the
development (Equation-3), we shall have to give up or forgo all EGS benefit and then the equation would
be:

e Bp—-Cpo—Ez <0 (3)
The equation implies:
. Benefits of conversion/development
. Less costs of conversion/development;
e Lessthe EGSs values (in this case all would be minus value) and that includes:

- less forest products,

- less fishery values,

- less shoreline protection and erosion value,

- less damage avoided costs and protection value,

- less fish breeding and nursery ground functions,

- less live saving value,

- less land reclamation value,

- less cultural, spritual and recreation value,

- less GHG mitigation,

- less CHG? emission,

- i.e. Less the total economic value of EGS.
Taking into account of all EGS values the development/conversion of mangrove options would always be negative
(or less than 0) and cannot be worthwhile; and we cannot go with the development/conversion option.
All these EGS values  would be available and positive only under  the  sustainable
management/conservation/restoration/afforestation scenario.

e. Benefits of mangrove conservation/restoration: It is not so simple to estimate the TEV for EGS or value
of other environmental services provided by the ecosystem i.e. values of conservation might not be
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interesting to the planners and policy-makers. Most of the cases land use decisions are not based on
careful comparison and estimation of costs and benefits of alternative land use (Turner, R.K et al, 1994).

f. Here, it is the question of protecting the mangrove ecosystem along the coast, and that have more
ecosystem value than anything else; and conservation or restoration benefits would be higher than any
other development and conversion options of land use. So, the basic equation would be as follows
(Equation-4), and conservation would be economically justified when (Turner. R.K et al., 1994):

o [Bc—Cc]> [Bo—Col (4)
Where,
B. refers to benefits of conservation of mangroves,
C refers to costs of conservation (management/administrative costs and is very nominal)

g. Here, development refers to non-conservation use, and the benefits and costs of the development are
relatively simple to measure, primarily most of the cases they are marketable goods.

h. The expression By-Cp is the opportunity cost of conservation/restoration and for a
development/conversion options all EGS values have to be surrendered.

i.  Considering TEV for EGS or value of other environmental services provided by the ecosystem would be
higher and more than the values of all development options (non-conservation use of the mangrove
ecosystem). Though it is difficult to estimate the EGS values, but above mentioned features and values
would be a tool to understand the functions and services provided by the ecosystems and it will give a
foundation for ecologically sensitive decision-making.

Considering TEV of all EGS of the eco-restoration/conservation/environment enhancement projects, the value of
ecosystem benefits (Ez) would be positive and worthwhile. Moreover, the conversion/restoration/forestation
activities will ensure livelihood options and would be climate resilient for community and ecosystem as well.

Valuation of all goods and services provided by mangroves is difficult, methodologies for estimating the intan-
gible services are still evolving, and here effort has been made to analyze the value of all the tangible and provi-
sioning services of the coastal mangroves.

Conclusions

The objectives of this initiative is to focus on “making ecosystem’s values visible”’; and inclusion of the values
of biodiversity and ecosystem goods and services into decision-making process at all levels.

Valuation failure by planners and decision makers along with wrongful interventions by politicians coupled
with poor and uncoordinated government policies i.e. the policy failure will make southern coastal zone more
vulnerable to the climate risk and natural disasters.

Moreover, this effort aims to achieve this goal by following a structured approach of valuation techniques that
helps decision-makers recognize the wide range of benefits provided by ecosystems and biodiversity, and
demonstrate their values in economic terms, and ensure appropriate use of those values in eco-sensitive
decisionmaking; and these will reduce the attempt of unintentional wrongdoing by planners and policy
makers in conformity with building climate resilient ecosystem and livelihood of communities of coastal
Bangladesh.

REFERENCES

1. Barua P, Kuri K. C, Chowdhury M. S. M and Rahman M. T, 2010. Climate change and its risk
reduction by Mangrove ecosystem of Bangladesh. In: Bangladesh research Publication Journal,
Vol-4, 2010.

2. Billah. A.-H.M.M., 2003. Green Accounting. Tropical Experience. Palok Publishers. Dhaka.

3. Brander et al, 2012. Ecosystem service values for mangroves in Southeast Asia: A meta-analysis
and value transfer application. Environmental Systems Analysis Group, Wageningen University,
The Netherlands.

4. Emerton, L., 2012. Valuation of Economic Services in the Mekong Basin. WWF Greater Mekong
Program, Bangkok.

5. Fugimoto, K., 2000. Belowground carbon sequestration of mangrove forests in the Asia-Pacific
region. Proceedings of Asia-Pacific Cooperation on Research for Conservation of mangroves,
Okinawa, Japan, pp. 87-96.

SIS HCAT NG @ FHFCAAT 2059 | 03




*®

10.
11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

0% | EISRT FRCAAT WS ¢ FHEE 059

GEC (Gujarat Ecology Commission), 2009. Socio-Economic and Ecological Benefits of Mangrove
Plantation. GEC, India.

Hiraishi T and Harada K,, 2003. Greenbelt tsunami prevention in South-Pacific Region.

http://eqtap.edm.bosai.go.jp/

Hecht.J.E.,1999. The Economic value of the Environment; Case for south-asia. IUCN.

Hossain, M.S. 2009. Coastal Community Resilience Assessment: Using Analytical Hierarchy
Process. pp. 1-11. In: Hossain, M.S. (ed.), Climate Change Resilience by Mangrove Ecosystem.
PRDI, Dhaka, Bangladesh.

Hutchison, J et.al. 2014. The Role of Mangroves in Fisheries Enhancement. The Nature
Conservancy and Wetlands International : www.nature.org.

Islam M. S & Haque M., 2005.The mangrove-based coastal and near-shore fisheries of
Bangladesh: Ecology, exploitation and management.

IUCN, 2007. Environmental and Socio Economic Value of Mangroves in Tsunami Affected Areas.
Rapid Mangrove Valuation Study, Panama Village in South Eastern Coast of Sri Lanka.

IUCN, 2008. Ecological and socio-economic values of Mangrove ecosystems in tsunami affected
areas: Rapid ecologicaleconomic-livelihood assessment of Ban Naca and Ban Bangman in Ranong
Province, Thailand. IUCN Asia.

Mazda, Y., Magi, M., Ikeda, Y., Kurokawa, T. and Asano, T. 2006. Wave reduction in a mangrove
forest dominated by Sonneratia Sp. Wetlands Ecology and Management.

MOECF, 2013 The economic value of Forest Ecosystem Services in Myanmer and Options for
Sustainable Financing.

Naik N. R et. al., 1991. Mangrove Ecosystem and Its Importance in Fisheries. In : Aquafind.
Pearce, D et al. 1989. Blueprint for a green economy. Eartscan Publications Ltd, London.

Saenger. P & Siddiqi N.A, 1993. Land from the Sea: The Mangrove Afforestation Program of
Bangladesh. In : Ocean and Coastal Management 20, 1993.

Sarker, S et.al, 2010. Mangrove: A Livelihood Option for the Coastal Community of Bangladesh.
Institute of Marine Sciences and Fisheries. University of Chittagong, Chittagong-4331,Bangladesh.
Das, S & Jeffrey R. Vincent., 2009. Mangroves protected villages and reduced death toll during
Indian super cyclone.

Soalding. M et al, 2014. Mangrove for coastal defence. Guidelines for coastal managers and policy
makers. The Nature Conservancy. Wetland International.

Turner R. K., D. Pearce and I Bateman. 1994. Valuing concern for nature. In: Environmental
Economics. An elementary introduction. Harvester Wheat-sheaf. Cornwall, UK.

Uddin. M. M et al., 2013. Status and protective role of mangrove plantations: A case study of
Mirsharai coastal forest, Bangladesh. International Journal of Agricultural Science and Bioresource
Engineering Research Vol. 2(2), October,2013




Climate Resilient Participatory Afforestation and Reforestation Project Highlights

Uttam Kumar Saha
&
Md. Iklil Mondal

Project Info

O The first Climate Resilient Forestry Project in the country

O The Project became effective on July 02,2012 and ended on December31,2016

3 Total cost of the project Tk 27624.00 lakh( GOB TK784.64lakh,RPA Tk26678.84lakh,DPA
TK160.52lakh, as per2ND Revision). In US$ Total cost was 35.00million (BCCRF
Grant33.80m,GOB in-kind 1.00m,AF Grant 0.2m)

O Development Partners: The Government of Australia, Denmark, Sweden, Switzerland, the United
Kingdom, the United States and the European Union.

3 Project jointly implemented by Bangladesh Forest Department and Arannayk Foundation

O3 Project covered 9 coastal and hill districts and 10 Forest divisions

3 Project development objective: To reduce forest degradation and increase forest coverage through
participatory planning/monitoring and to contribute in building the long- term resilience of selected
communities in coastal and hilly areas to climate change

O The Project has strong dimensions of poverty reduction, community empowerment, ecological
balance and climate resilience.

Project Achievements:

O Block plantations 17500ha and Strip plantation 2000 km (golpata943km, stripl057km) estab
lished. Plantation target achieved.

3 Out of 17500ha block plantations, 10199 ha have been established in the degraded hills of
Chittagong and Cox’s Bazar.

3 Out of 17500 ha block plantations, 7301ha have been established in the coastal areas under Four
Coastal Forest Divisions.

0 Nine types of plantations have been established under the project .Except Mangrove, Jhaw and
golpata, other six types of plantations have been established as mixed plantation using indigenous
plant species.

O Buffer zone, Strip, Golpata, Mound, Jhaw and Non-mangrove plantations have been established on
participatory basis. 28465 beneficiaries (Male20921, Female 7544) have been involved in the
project plantations .The beneficiaries were selected in a transparent way by a 9 member committee
formed at Forest Beat level.

O These beneficiaries include Landless, Destitute Women, Disadvantaged group, Tribal, Member of
CPGs, Forest villager and Freedom Fighters.

O During project period, 836 Participatory Benefit Sharing Agreements (PBSA) have been handed
over to the plantation beneficiaries on group basis. The PBSAs were prepared following Social
Forestry Rules, 2004(Revised in 2010, 2011).

O For ensuring transparency in labor wage payment, Labor database has been created in every Forest
Division using National ID Card information.

O Project generated 3.37 Million Person days of employment through Afforestation and reforestation
activities.

O Under the project a Grievance Redress Mechanism (GRM) was formed at Forest Range level to
address complaints and grievances about plantation site selection, plant species selection, labor and
beneficiaries selections. The Grievance Redress Committee (GRC) involving 7 members was
formed to ensure impartial hearings and transparent decisions.

Uttam Kumar Saha was the Project Director & Md.Iklil Mondal was the Project Manager
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O Environmental and Social Screening have been carried out in every plantation site to avoid negative
environmental and social impacts. Environmental Management Framework and Social
Management Framework prepared for the project were followed.

O Plantation area, species planted and seedling survival % were monitored by Management Plan
Divisions of Bangladesh Forest Department and IUCN. Seedling survival was more than 95%.

O IUCN Prepared Land Use and Land Cover (LULC) maps of Project Plantations, delineated the
plantation boundaries, measured every plantation parcel using GPS survey. TUCN found 17900ha
Block Plantations and 2083km Strip Plantations after field survey.

O Completed construction of76 Forest Camp Offices in 10 Forest Divisions . The camp offices have
been furnished with necessary furniture. Electricity/Solar power have been provided.

Water facilities have been developed. Eight Architectural Designs have been prepared for 76 Forest
Camp Offices. The Camp offices will be used for office and accommodation purposes in the
remote areas .

O Four fiber body boats have been prepared and given to four coastal forest divisions.

O Bangladesh Forest Department (BFD) formed the National Forest Policy in 1994.The policy laid
emphasis on people oriented programs to manage the environment, to preserve existing values, to
conserve plants and animals and to maximize benefits to local people.

O The forest policy enunciated in 1994 was needed to address the current and emerging issues
including conservation challenges i.e. climate change, threatened biodiversity and challenges to
sustainably manage forest ecosystems to provide goods and services for community
wellbeing and overall national development.

O The National Forest Policy 2016 has been prepared in both Bengali and English under the Project.
After extensive consultations at local, regional and national levels, the Draft Policy has been
submitted to the Ministry for approval.

O Bangladesh Forest Department developed a Forestry Master Plan for 20 years(1995-2015). The
Master Plan is more than 20 years old and needed an update to address the coming issues and
international commitments.

O Due attention was given under CRPAR Project to update the expired Forestry Master Plan (FMP).
International and national Individual Consultants and Consulting Firm were recruited for updating
FMP.

O The Forestry Master Plan has been formulated to pursue the following 8 overarching goals:

To bring 20% of the geographical area of the country under forest and trees with minimum
canopy density of 50%

To conserve the remaining natural sal, hill and mangrove forests and to prevent further degra
dation or deforestation

Strengthen the conservation of wildlife and biodiversity

Creation of strong coastal shelterbelt of climate resilient plantations on newly accreted char
lands and other unused public lands

To improve the socio-economic condition of the forest dependent communities

To develop forest product industries and occupations in order to generate more employment
To strengthen applied forestry research including current and emerging issues like impacts of
climate change

To strengthen the forestry sector institution in order to enable them to deliver on all the goals.
The FMP would be valid for the period of 2017-2037 after approval

O RIMS unit of BFD strengthen with soft ware ,hard ware and trained man power.

3 380 BFD officials and 17000 plantation beneficiaries were trained on social forestry and climate
change.

O3 Five (5) officers received M.SC from the U.K, Twenty six(26) officers were sent to India for
exposure visit, Twenty (20) officers were sent to Philippines, India for 2months certificate courses
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and Five (5) officers were trained on MIS/GIS.

O The awareness raising and communication programs for the project were conducted by a consulting
Firm under 4 sections named IPC( Inter Personal Communication) and outreach activities(future
search conference, interactive group meeting, street drama and art competition), IEC material
preparation and publication(poster ,factsheet ,leaflet ,sticker ,brochure, billboard etc),Advocacy at
local and national level( website, face book page ,photo book, documentary etc) and Capacity
development programs(workshops and trainings).

0 To reduce forest dependence and enhance resilience of selected communities, alternative
livelihoods program were implemented by Arannayk Foundation (AF) with partner NGOs under
component 2 of the project.

O AF selected 6000 beneficiaries/households from 200 villages adjacent to forests for AIGAs. AF
formed 200 Forest Dependent Groups(FDGs) and 55 Union Federations .Each FDG Federation
established a monthly savings scheme in which each member deposited BDT 100 per month.

0 Total savings of 55 Federations were BDT 13.27 million, while AF provided them BDT 95.18
million from the project. AF established 55 Mutual Rotating Savings and Loan Fund (MRSLF) at
Union Federation Level.

O The Federation Leaders were trained in organizational and financial management functions.

O The Union Federations got registration from the Department of Cooperatives, Govt. of Bangladesh.
The beneficiaries received loans from MRSLF for investing in various AIGAs. Almost 100%
borrowers repaid their loan installments.

O To reduce fuel wood consumption of the FDG household, Improved Cook Stoves(ICS) have been
provided to 6000 FDG households.

O AF provided 33 shallow tube-well, one deep tube-well and 3438 sanitary latrines to the
beneficiaries to resolve their crisis of safe drinking water and access to sanitary latrines.

3 AF formed 21 Community Patrol Groups for forest protection.

O3 Value chain improvement program has been initiated in 27 villages for four selected product lines
namely local poultry ,fish and two types of handicrafts ( a kind of floor /bed mat produced from
Murta plants and Pebble Child brand of soft toys).

O Public Procurement Act and Public Procurement Rules were followed for procurement of Goods,
Works and Services for the Project. Financial Management of the Project was also sound.

O3 In spite of short Project implementation period, the Project achieved all the RDPP Targets. The
project incurred expenditure of BDT26499.09 Lac, which was 95.92% of RDPP Cost.

0 Monitoring and Evaluation of Project activities were done carefully by the PMU ,BFD ,World
Bank and the MOEF.

0 The World Bank rated CRPAR Project performance for all the four components as Highly
Satisfactory.
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Synergies between forestry and other sectors in Bangladesh

Laskar Muqsudur Rahman, PhD

Introduction

Forests are key element of terrestrial ecosystem that helps in maintaining ecological balance, biodiversity
conservation, protection of watersheds, and control of soil erosion and provide a wide array of essential life-sus-
taining ecosystem services beyond carbon storage and emissions offsetting- such as health, livelihoods, water,
food, nutrient cycling and climate security. These services are essential for the well-being of people and the
planet, however they remain undervalued and therefore cannot compete with the more immediate gains from
the conversion of forests. Moreover, of late, forests have been adversely affected by growing pressure on
account of numerous developmental and social needs such as diversion of forest land for non-forest purposes,
timber, fuelwood, non-wood forest products (NWFP) and other goods and services. Inadequate allocation of
resources and infrastructure has further aggravated the problems being faced by the forestry sector.

During 2014-2015, contribution of forest and related services to national gross domestic product (GDP) was
1.42% (BBS 2016). However, these figures do not reflect the real importance of the sector in terms of monetary
value. The GDP figure does not count the large quantities of fuel wood, fodder, small timber and poles, thatch-
ing grass, medicinal herbs, and other forest produces harvested by the local forest dependent communities. The
low contribution of the forestry sector to the GDP is also explained by several other factors, e.g. value added
from wood processing is counted under the industry sector, rather than the forestry sector. Services provided by
forests also cover a wide range of social and cultural considerations and processes. If the value of forest ecosys-
tem services such as NWFP, recreation and carbon is considered in the system of national accounts (SNA)
contribution of forestry sector could be as high as equivalent to 6.4% of the national GDP (FMP 2016).

Lack of public awareness and harmonized development policy about multiple functions of forests, valuation of
goods and services provided by forest ecosystems has led to allocation of grossly insufficient funds and facili-
ties to the forest department. To this end the article highlights potential interactions between forests and other
national priority sectors and how some sectors adversely affect the forestry sector.

Cross-Sectoral Synergies

1. Forest and water

There are few resources, if any, more vital to life than water. The availability and quality of water are threatened
by overuse, misuse and pollution, and it is increasingly recognized that both are strongly influenced by forests.
Forests can help in alleviating excess surface run off through its leaf litter, acting as sponge that helps in infiltra-
tion of the water to underground water aquifers. The forest cover reduces the maintenance costs of water
treatment by providing quality drinking water to millions of people. Forested catchments supply a high propor-
tion of the water for domestic, agricultural, industrial and ecological needs in both upstream and downstream
areas. A key challenge faced by land, forest and water managers is to maximize the wide range of multisectoral
forest benefits without detriment to water resources and ecosystem function. Further, climate change is altering
forest’s role in regulating water flows and influencing the availability of water resources. Therefore, the
relationship between forests and water is a critical issue that must be accorded high priority. To address this
challenge, there is an urgent need for a better understanding of the interactions between forests/trees and water,
for awareness raising and capacity building in forest hydrology, and for embedding this knowledge and the
research findings in policies. Similarly, there is a need to develop institutional mechanisms to enhance syner-
gies in dealing with issues related to forests and water as well as to implement and enforce action programmes
at the national and regional levels (Calder et al. 2007).

2. Forest and energy
Wood is considered humankind’s very first source of energy. Today it is still the most important single source
of renewable energy in Bangladesh. Most Bangladeshi households in rural areas (99%) as well as urban areas
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(60 - 66%) use biomass such as wood, cow dung, jute sticks or other agricultural wastes for cooking (Energype-
dia 2017). Households require up to 2 tons of biomass for cooking fuel annually (Lele et al. 2013). In Bangla-
desh about 24.82 million cubic meter of fuelwood was consumed by households in 2013 (Factfish 2013).
Severely lopped, hacked branches of trees adversely affect the health of trees and the utility of the ecosystem.
Collection of leaves for fuel not only damages the plant but also resulted into poor regeneration on the forest
floor. There is no affordable alternative for fuelwood in the country. Given that 95% of all staple foods need to
be cooked, securing an affordable supply of energy for cooking is crucial. Fuelwood constitutes about 75% of
the total wood harvested from the forest . In terms of direct influence on deforestation and degradation,
fuelwood use is of particular importance. The improved cook stove that can save up to 50% fuelwood has not
yet reached any significant scale in part due to lack of awareness, and lack of information. Biomass briquette
plays a vital role in meeting cooking fuel demand of rural areas (Huda et al. 2014). Although the price of
briquette is 60% to 70% more than fuelwood, it has growing demand for its better combustion characteristic. To
make biomass use sustainable, a comprehensive supply and demand side approach is needed. Accurate and up
to date national level data on fuelwood consumption is limited because of the informality of extraction and use,
the high cost of conducting surveys to assess the demand and supply, and the highly location specific nature of
fuelwood use.

3. Forests and health

The relationships between human health and well-being, biodiversity, healthy ecosystems, and climate change
have in recent years received increasing attention in international discussion and policy processes; for example,
the Millennium Ecosystem Assessment has listed ecosystem goods and services that are crucial for human
survival and without which life on Earth would not be possible (WHO 2005). Forests and trees supply an abun-
dance of ecosystem services that help in creating healthy living environments and in restoring degraded ecosys-
tems. In addition to tangible products, forests for example mitigate floods, droughts, and the effects of noise,
purify water, bind toxic substances, maintain water quality and soil fertility, help in erosion control, protect
drinking water resources, and can assist with processing wastewater. Forests can mitigate climate change and
may help in regulating infectious diseases. Woodlands and trees have a positive impact on air quality through
deposition of pollutants to the vegetation canopy, reduction of summertime air temperatures, and decrease of
ultraviolet radiation. Forests also provide recreational, cultural, spiritual, and aesthetic services. However,
ecosystem services and goods that forests provide are threatened by deforestation, pollution, biodiversity degra-
dation, and climate change (Karjalainen 2010). Forest biodiversity is linked with human health, particularly in
the rural and ethnic communities where many people rely on medicinal plants to cure a wide range of diseases
and where public health care services are limited. For instance, there are at least 69 species of medicinal plants
occur in the Chittagong Hill Tracts of Bangladesh that are frequently used by the hill people to treat about 50
types of diseases (Yusuf et al. 2007).

4. Forest and tourism

The recreation and tourism functions of forests and woodlands are becoming more important around the globe,
in particular, for their benefits on economic development, health and well-being and quality of life. Tourists are
attracted by splendid scenic beauty of forest landscapes endowed with significant biodiversity. Tourism is one
of the fastest growing industries in the country and can be a sustainable alternative to economic activities that
would be damaging to forest and biodiversity. On the other hand, tourism may have a variety of negative
impacts on biodiversity, particularly when there is no adequate management and number of tourists exceeds
carrying capacity (Choudhury & Ahmed 2014). Irresponsible and unsustainable tourism can damage nature
through habitat destruction, overexploitation of local resources, waste and pollution, invasive alien species,
infrastructure development, and greenhouse gas emissions. The Sundarban is attracting more and more tourists
from both home and abroad with its prestine beauty, richness of biodiversity and tranquility. But deficient
management and anthropogenic hazards are increasingly jeopardizing the natural treasure’s ecology and biodi-
versity (Molla 2017). Similarly, rush of tourists and tourists orientated but unplanned infrastructures; erosion,
turbidity and sedimentation due to construction; removal of mangrove and sand dunes; noise pollution due to




generators and mechanized boats; coral extraction for souvenir trade; trash in water and sewerage disposal into
sea all pose severe threat to the ecosystem of St. Martin island. Around 7,500 people live in the 8-square kilome-
tre island and during tourist season another 6000-7000 people visit the island every day (Zinnat & Roy 2015).
.However, forest tourism can be a sustainable alternative to more damaging industries. The money that tourists
spend can serve nature, society and culture in the form of protected areas and other attractions what is the princi-
ple of ecotourism. Sustainable tourism can also make communities proud of maintaining and sharing their
traditions, knowledge, and art, which contribute to the sustainable use of local biodiversity .

5. Forests and transport

Although much publicity regarding deforestation drivers is focused on land use activities such as farming or
logging, such activities are made possible by infrastructure, such as roads for transportation. Transportation
infrastructures, particularly roads and railways contribute to deforestation in both direct and indirect ways. For
instance, the creation of roads may result in forest clearance while the roads themselves may facilitate addition-
al activities that contribute to deforestation by opening up forests to agriculture or logging or facilitating human
settlement in new areas or increasing access to the forest for non-timber products, due to poor governance and
population pressures. The newly-expanded Dhaka-Mymensingh four-lane highway although relived agonizing
travel, but tolled considerable area of forests. A portion of proposed 100 km railway track from Dohazari to
Cox’s Bazar via Ramu and another 28 km track from Ramu to Gundum will go through some parts of the
reserved forest areas in Ramu, often roamed by elephants .

Roads have a relatively small impact on forest cover, but the development of roads contributes to habitat
fragmentation, and increased mortality of animal populations due to loss of habitat or collision with vehicles.
The separation of populations has an effect on animal behavior, as well as implications for genetic flows. Roads
also have significant biophysical impacts, such as dust production, which has been shown to negatively impact
vegetation growth and animal population movement. The increased sediment deposition from roads can lead to
physical alterations of aquatic ecosystems. Roads also have effects on hydrologic cycles by increasing water
runoff and reducing evapotranspiration, leading to increased erosion, reduced percolation and aquifer recharge
rates, and increased peak discharge levels and frequency of downstream flooding. Transportation and use of
chemical products on roads also increases pollution from herbicides, chemical fertilizers, deicing salt and heavy
metals (e.g. lead, zinc, nickel) into roadside environments.

On the whole, road construction is recognized as contributing to deforestation and greater road density in nation
in forest rich area is associated with higher deforestation. Policy of planned sectoral development should be
adopted to mitigate the adverse effect on the forest and forest land of the country (Hossain et al. 2013).
Increased monitoring capacity through technologies like satellite imaging may facilitate the more environmen-
tally sensitive expansion of transportation networks (Barber et al. 2014).

As far as water transport is concerned shipping and navigation through the Sundarban is booming like never
before. The vessels range from ocean-going mother and feeder cargo ships, container carriers, tankers, lighter-
age ships, mid-size bulk cargo and tankers from inland waterways.. Without any sort of environmental manage-
ment in place, this increasing navigation and shipping are multiplying the risk of accidents/spills and regular
pollution in the world’s largest mangrove forest (Arju 2016).

6. Forests and agriculture

The agriculture sector sustains the livelihoods of millions of families and is at the center of national policies to
alleviate rural poverty. However, this need of land for agriculture is also the main driver of deforestation and
land degradation since the pre-historic period. At places agricultural land adjoining the forestland in Bangladesh
is gradually increasing but at the cost of forest land. A major challenge is how to encourage pro-poor agricultur-
al development while mitigating deforestation and associated greenhouse gas emissions. Stronger regulation
and planning at a landscape level are critical ingredients in order to trade-off the prevailing situation. One
commonly cited option to reconcile agricultural development and forest protection, which has garnered much
support, is through agricultural intensification; the basic idea is to increase agricultural yields per area in order
to meet growing food demand that will reduce the need for more land and hence avoid further encroachment




into forested areas (McNally 2015). There continues to be a lack of depth of understanding of the relationship
between the forest and agriculture sectors. The situation calls for sustainable land management (SLM) policy
and insights into the relationship help decision makers to identify and introduce appropriate interventions that
can balance objectives in the forestry and agriculture sectors.

7. Forests and fishery

The Sundarban mangrove is highly productive ecosystem providing shelter, habitat and food for a variety of
associated organisms. The Sundarban supports total 291 species of fishery resources and constitutes an import-
ant commercial and artisanal fishery industry in the country. Sundarban provides a considerable harvest of
whitefish, shrimps, prawns, mud crabs, snails/oysters and billions of shrimp/prawn post-larvae for shrimp
aquaculture farms. These industries support about 155,000 fishermen throughout the year (Haque 2004).
Mangroves provide ideal breeding grounds for much of the fish, shrimp, crabs, and other shellfish. Many fish
species such as mackerel, pomfret and sardine, find shelter among the mangrove roots as juveniles, head out to
forage in the seagrass beds as they grow, and move into the open oceans as adults. Vegetated areas (areas
covered by mangrove trees), treeless mudflats and creeks are three main types of habitats of mangrove estuaries
(Mukherjee et al. 2012). Fish depends on mangroves and estuaries as nurseries (food and shelter) and that these
habitats are important for juvenile and adult fish for their survival and growth (Haque 2004).

Fish as juvenile use of mangroves and seagrass beds by habitats for many reasons including their function as a
refuge from predation, the abundance of feeding resources, their ability to intercept planktonic fish larvae, the
reduced predator density and the turbidity decreasing the foraging efficiency of predators (Mukherjee et al.
2012).

The soft soil beneath mangrove roots enables burrowing species such as snails and clams to lie in wait. Other
species, such as crabs and shrimp forage in the fertile mud. The tons of leaves that fall from each hectare of
mangrove forest every year are the basis of an incredibly productive food web. Water turbidity and shade
provided by the mangrove leaves and pneumatophores reduce the perception distance of predators and increase
the escape rate and consequently the survival rate of young fish and shrimps (Haque 2004).

On the other hand, local villagers often enter the forest and set fire to collect firewood. Subsequently the burnt
patches of forest are submerged under water during monsoon and fishermen use the area to catch fish. Fisher-
men, in the Sundarban, greatly contribute to destruction of the forest resources, including forest wood collected
for operating fishing gears and dry fish processing . About 10,000 fishermen on several hundred trawlers and
boats go into the sea for collecting fish in the dry fish season every year .

At places in the coastal mangroves have been removed and replaced by coastal shrimp ponds. About 4,000
hectares of land under Chittagong Coastal Forest Division has undergone to shrimp culture. Another 7,450
hectares of natural mangrove forest of Chakaria Sundarban - one of the oldest natural mangroves of this subcon-
tinent, was almost destroyed during eighties for shrimp culture (Islam 2014). In order to significantly reduce the
impact of the storm surge - usually the most devastating cyclone hazard - several kilometres of coastal forests
are required. Mangroves are more efficient at attenuating surface waves and wind as well as providing protec-
tion against erosion (Fritz & Blount 2007). There for coastal afforestation and its protection is inevitable to
adapt the adverse impact of climate change.

8. Forests and industry

Although Bangladesh is predominantly an agricultural country, but importance of industry in the economy of
Bangladesh cannot be overemphasized. Many industries have been developed in forest areas by the way of
illegal possession of forest land (Ahmed 2008). Hasan (2015) reported that at least 59 owners of industries and
other powerful individuals grabbed 4,986 hectares of forest land out of 27,033 hectares of forests in Gazipur
district. In addition to land resources some industries either large or small such as construction, shipbuilding,
pottery, agar, tobacco and puffed rice requires wood for their operation. Industrial and agro-chemical pollution
are also potential threats for biodiversity (Rahman 2015).

Bangladesh currently produces around 17 billion bricks per year in around 5,000 to 7,000 brick making indus-
tries (BMI) consuming around 45 million tons of fertile soil-equivalent to around 2,600 hectares of agricultural




land (Tehjeeb & Bhuiyan, 2014; Haque 2016; Bharadwaj & Bhattacharjee 2015). Some studies show that
annual production of bricks in Bangladesh is as high as 50 billion per year with annual increase rate of about
5.6% annually - tracking urbanization rate of 6% (Baum 2010). The estimated firewood consumption in the
BMlI is 11-12 tons per 100,000 bricks (Guttikunda 2014). Despite ban on burning fuelwood in the BMI under
the Brick Manufacturing and Brick Kilns Establishment (Control) Act, 2013, fuelwood shares approximately
33% of the fuel used in the brick kilns in the country (Rahman 2012) and about 1.9 million tons of wood is burnt
annually in the brick kilns, in addition to nearly 3.5 million tons of coal (Bharadwaj & Bhattacharjee 2015).
Such use has adverse impact on the forestry sector (Guttikunda & Khaliquzzaman 2014) and resulted in loss of
forest land equivalent to estimated 1,831 hectares, cultivated land 20,783 hectares and and village forests 2,454
hectares in 2015 (Islam et al. 2016). The Forest Department handed over 14,833 hectares of forest land to Forest
Industries Development Corporation (BFIDC) for rubber gardening. Out of which around 13,207 hectares of
rubber plantations have been raised since 1962 (BFIDC 2015).

9. Forests and livestock

Livestock resources also play an important role in the sustenance of landless people. Grazing of livestock on
forest plantations in the country is a common practice. The local communities do not have adequate grazing
land and livestock grazing in hilly and plain land sal forest areas are alarming. Similarly, grazing of buffalos
causes excessive damage to coastal plantations. Livestock grazing has tremendous environmental consequences
from land degradation and air and water pollution to loss of biodiversity.

Grazing affects the species composition of a plant community through herbivores selecting or avoiding specific
plants, and through differential tolerance of plants to grazing (Szaro 1989). The physical structure of plant
communities is often changed by grazing (Huntly 1991). Defoliation can promote shoot growth and enhance
light levels, soil moisture, and nutrient availability (Frank et al. 1998). Overgrazing significantly reduce
biomass production. Grazing animals can decrease flower and seed production directly by consuming reproduc-
tive structures, or indirectly by stressing the plant and reducing energy available to develop seeds. The most
severe effect of trampling may be compaction of soils, which damages plant roots (Watkins and Clements 1978)
and causes roots to become concentrated near the soil surface (Dormaar & Willms 1998). These changes may
prevent plants from acquiring sufficient resources for vigorous growth (Belsky & Gelbard 2000). However,
grazing animals can also disperse seeds by transporting seed in their coats (fur, fleece, or hair), feet, or digestive
tracts and grazing ungulates may facilitate seed germination by trampling seed into the soil. (Wallander et al.
1995, Lacey et al. 1992).

Livestock often scrape and peel the bark off at the base of the tree. These injuries are points of entry for decay
organisms that further reduce the quality of the tree. The value of the entire tree declines because most of the
timber's value is in the butt log. Grazing also destroys important food and nesting habitat for many species of
wildlife (Reid et al. 2010). Moreover, the local people deliberately set fire in the forest floor with belief that
after monsoon new regeneration of vegetation would be more delicious for livestock. Such intentional fire is
potential threat to forest regeneration and accelerates soil erosion and loss of organic matter.

10. Forests and mining

Major source of sand, gravel and stone in the country is from in-stream quarrying and mining which comes from
different parts of Sylhet division. Although impacts of small scale artisanal mining on forest are believed to be
limited and location specific, but Jaflong in Sylhet is a horrid example of stone quarry. The land grabbers
occupied government khas land and reserved forestland at Jaflong and extract rolling stones from hills and
riverbed using excavators contravening to a court order (Adhikary & Deshwara 2015). More than 250 crushers
around Jaflong are crushing stones illegally occupying land belonging to Roads and Highways Department
(RHD) and Bangladesh Forest Department (Siddiquee 2015). Sand is also an essential material for all major
construction, found in large quantities in forest areas. Sand quarry, for example, in Satchari reserved forest,
Raghunandan hill reserved forests in Habiganj and Karerhat in Chittagong (North) Forest Division caused
degradation of the forest. In-stream sand quarry across forests and along periphery of the forest causes
landslides that in turn result in loss of forest and forestland. Stone quarry in Hazarikhil Reserved Forests in




Chittagong caused considerable damage of the forests.

Although, oil and gas exploration is a risky business in terms of Health, Safety & Environment (HSE), ecosys-
tem and other concerns, but discovery of oil and gas in Bangladesh has brought new hopes for Bangladesh's
energy-starved economy. Exploration activities may bring a great change in land use and natural ecosystems by
discharging wastes (solid and liquid) and gases on the surrounding environmental elements like land, air and
water. Vulnerability of wildlife and biodiversity may come under threat for the activities as it disconnect
ecological balance and natural settings of the area (Hoque et al. 2011). Besides, a devastating accident occurred
while the exploration in one of the wells in Magurchara gas field. An unimaginable catastrophe broke out in the
840 meter below of surface level in the said gas field on 15 June 1997. The explosion cost too much for the
environment. In addition to other sectoral damages it denuded about 300 hectares reserved forest amounting Tk
98.58 billion (Sddiqui 2015). An extensive Environmental Management Plan (EMP) requires to be prepared
and followed properly (Hoque et al. 2011).

11. Forests and other land use

Bangladesh suffers tremendously from encroachment and non-forest use of forest land. During the last fifty
years over 110,800 hectares of forest lands have been encroached upon in different forest areas and another
112,986 hectares of forestlands have been transferred to other agencies for non-forest purposes . Insufficient
demarcation of boundaries of national forests and improper records has made the situation worse. Moreover,
district administrations and court of wards lease out forest lands in many districts. This is quite discernible in
the coastal region where forests lands have been leased out to individuals for shrimp culture and salt production
pans. Nearly 11,830 hectares of forest land has been leased out by district administration during the last fifty
years . Evidently, this is the major cause of disappearance of Chakaria Sundarban at Cox’s Bazar, the second
largest mangroves of Bangladesh (Rahman 2014).

The Ministry of Land passed an order not to lease out any notified forest land (khas land) to any person for any
purpose without the consent of Ministry of Land and Ministry of Environment and Forests. Further, the Cabinet
Division directed the Deputy Commissioners not to lease out any notified forest land to any person if the land
is not returned by the Ministry of Environment and Forests. Further, Deputy Commissioners of Chittagong and
Cox’s Bazar are also directed by the Court not to lease out any notified forest land. Defying all such directives
district administrations continue to lease out notified forest land for commercial shrimp or salt production to
individuals (Islam 2014).

In plain land sal forest region, particularly in Gazipur, Tangail and Mymansingh, the problem related to protec-
tion of forest land from grabbers and prevention of encroachment is acute. Most of the forest lands were
acquired under the provisions of the State Acquisition and Tenancy Act, 1950 (Act No. XXVIII of 1951). The
Forest Department (FD) was entrusted as custodian of such forests, but the record of rights was vested with
Deputy Commissioners. Meanwhile, many a individual succeeded to make fake documents and the administra-
tion leased out such forest land to many individuals. Such complex situations call for survey and demarcation
of forest lands, correction of record of rights, cancellation of unlawful lease orders and records, and declaration
of forest land as reserved forests under the provisions of the Forest Act, 1927 (Act XVI of 1927) to protect the
remaining forests of the region.

Conclusion
It is high time to take well thought steps to identify and minimize the adverse effects of any activities that lead
to deforestation and forest degradation. These may include, but not limited to -
1. Protection of forests and biodiversity for maintaining ecological balance, water, health and
renewable energy,
2. Regular forest assessment and monitoring, valuation of forest products, both tangible and
non-tangible, for national system of accounts,
3. Non-destructive use of forests through promoting ecotourism with proper management guidelines,
4. Intellectual decision on transfer of forest land for non-forest use choosing the best alternate option,
and




5. Giving priority to conservation and development of forest.

Massive afforestation is very much needed to deal with the impacts of a changing climate and every inch of the
forest must be protected. Other sectors should not be given priority at the cost of forest and environment.
Persistent environment degradation poses a long-term security threat- the sooner it is recognized, the better for
the nation.
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Haors in Bangladesh and its Biodiversity
Ashit Ranjan Paul & Md Golam Rabbi

Bangladesh is located in the transitional zone between the South and Southeast Asian flora and fauna biomes,
which contributed to its historically rich biological diversity. Bangladesh possesses enormous area of wetlands
including rivers and streams, freshwater lakes and marshes, haors, baors, beels, water storage reservoirs, fish
ponds, flooded cultivated fields and estuarine systems with extensive mangrove swamps. The haors, baors,
beels and jheels are of fluvial origin and are commonly identified as freshwater wetlands. These freshwater
wetlands occupy four landscape units-floodplains, freshwater marshes, lakes and swamp forests.

Bangladesh possess about 7-8 million hectares of wetlands in different forms for instance,

rivers and streams (480,000 hectares), estuarine and mangrove swamps (610,000 hectares), shallow lakes and
marshes (120 000-290 000 ha), large reservoirs (90,000ha), small ponds and tanks (150 000-180 000 ha),
shrimp ponds (90000-115000 ha) and seasonally submerged flood plains (5,770,000 hectares) (Nishat, 1993).
Haors are bowl-shaped depressions between the natural levees of a river subject to monsoon flood every year,
are mostly found in the eastern region of the country. There are about 373 haors comprising an area of about
858460 ha. dispersed of Sunamgonj, Sylhet, Moulvibazar, Hobigonj, Netrokona and Kishoreganj district.

District No. of Haors | Area of District | Area of Haor | % of Haor area
(ha.) (ha.) per District

Shunamgong 95 367,000 268,531 73.17
Sylhet 105 349,000 189,909 54.42
Hobigong 14 263,700 109,514 41.53
Moulovibazar 03 279,900 47,602 17.01
Kishoregong 97 273,100 133,943 49.05
Netrokona 52 274,400 79,345 28.92
Bramanbaria 07 192,000 29,616 15.37

Total 373 1999,800 858,460 42.93

Beels are comparatively large surface water bodies which accumulate surface runoff water through internal
drainage channels; these depressions are mostly topographic lows produced by erosions and are seen all over
Bangladesh. There are thousands of beels of different sizes are present in Bangladesh for instance, Chalan beel,
Chand Beel, Arial beel, Baikka beel etc.

Baors are oxbow lakes, formed by dead arms of rivers, are situated in the moribund delta of the Ganges in
western part of the country. In Bangladesh, oxbow lakes are quite visible in the older flood plains. Locally, the
feature is also known as beel, baor, and jheel. Usually, oxbow lakes are

deeply flooded during the monsoon, either through local rainfall and runoff water or by river flood. During the
monsoon season oxbow lakes act as local water reservoirs, and help to control the local flood level. In some
areas, these lakes serve as valuable sources of irrigation during the dry season.

Wetlands always support maximum number of life including wildlife, fisheries, aquatic plants and inverte-
brates. Most of the wetland in Bangladesh possesses resources for migratory birds especially in the winter
season. Around 400 species of migratory birds visited Bangladesh. Huge numbers of migratory birds visit
Hakaluki Haor, Hail Haor, Ramsagar and Tangur Haor which is an important Ramsar site.

Tanguar Haor has outstanding conservation value, being a natural freshwater wetland in the country, seasonally
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harbouring up to 60,000 migratory waterfowl along with many resident birds. Tanguar Haor resources especial-
ly reeds and swamps support birds and wildlife. Based on Nishat (1993), Karim (1993), and NERP (1993a), it
is estimated that a total of 141 fish species, 11 amphibians, 34 reptiles (6 turtles, 7 lizards and 21 snakes), 206
birds and 31 mammals occur in Tanguar Haor (Gieson and Rashid, 1997). A total of 12 butterfly species have
also been identified (DoZ, 1997) from Tanguar Haor. However, the most recent survey (2011) of IUCN has
recorded 19 species of mammals, 24 species of reptiles and 8 species of amphibians in this wetland (Alam et al.,
2012). Based on Karim (1993) and BNH (1997), it is estimated that a total of 200 wetland plant species occurred
in Tanguar Haor. The most recent survey (2011) of IUCN has recorded 104 plant species under 88 genera and
51 families in this wetland (Sobhan et al., 2012). But the floral and faunal diversity of Tanguar Haor is under
extensive threat because of unsustainable use of resources.

158 species of wildlife were recorded from the Chanda beel; among them 7 amphibian, 21 reptiles, 111 birds
and 19 mammal species (Chakraborty et. al., 2005); among the birds 19 were migratory species. Seven species
of snails are found in Chanda beel among them 2 has commercial importance (Khan et. al., 2005).

The rims of the lakes are used for winter (boro) rice cultivation. The flooded felds in the monsoon became rich
with minerals and are very fertile. There are also deepwater rice

verities. The deepwater rice has submergence toleration and elongation ability. At one time, undivided Bengal
had about 15,000 varieties of cultivated rice but the germplasum

of most of them is lost leaving only about 6,000 (Khan et. al. 1994). Lakes are the source of irrigation in winter.
Almost every non-rice crops in Bangladesh grow in winter.

A majority of the people of Bangladesh are critically dependent on wetlands. Wetlands play a crucial role in
maintaining the ecological balance of ecosystems. Wetland also provides habitat for a variety of resident and
migratory waterfowl, a significant number of endangered species, and a large number of commercially import-
ant species. Wetlands habitat of Bangladesh is under constant threat due to increase of population, flash flood,
intensive agriculture, overfishing, siltation, pollution, ill-planned infrastructures, lack of institutional coordina-
tion, lack of awareness, etc which play tremendous impacts on both biotic and abiotic components of wetlands.
Additionally, industrialization as well as agriculture has resulted in serious levels of pollution due to ineffective
environmental policy and policy implementation. Climate change risks are considered high in Bangladesh due
to its limited land level elevation and its geographical location in a cyclone prone area. As a result biodiversity
is reducing, many species of flora and fauna are threatened, wetlands-based ecosystem is degenerating, and the
living conditions of local people are deteriorating as livelihoods, socioeconomic institutions, and cultural values
are affected.

In order to balance human needs and wetlands conservation, a mainly community-based wetlands management
approach has been taken in Bangladesh, but this is not enough to prevent the degradation of wetlands. There-
fore, Bangladesh now needs a comprehensive strategy combining political, economic, social, and technological
approaches to stop further degradation of wetlands. Policies, strategies, and management plans for sustainable
use and conservation of wetlands of Bangladesh must be based on solid knowledge and understanding of their
ecological and socioeconomic functions and processes.

*Ashit Ranjan Paul, Conservator of Forests (PRL), Bangladesh Forest Department & General Secretary,
Nature Conservation Society.

*Md Golam Rabbi, Wildlife & Biodiversity Conservation Officer, Bangladesh Forest Department.
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Restoring Forest Ecosystems

Ram Sharma

1. Introduction

Forest ecosystems in Bangladesh provide significant socio-economic and ecological services in terms of life
supporting, provisioning and regulating functions. The country’s forest landscapes such as critical ecosystems
including the hill forests, Chittagong Hill Tracts (CHT) and coastal ecosystems such as the Sundarbans and
greenbelts are vulnerable to climate change induced events, and natural hazards and disasters. Main objective
of this paper is to provide for implementation of climate change mitigation and adaptation options and opportu-
nities through climate resilient forest ecosystems and communities based on an integrated landscape approach
for climate forestry.

Bangladesh’s predominantly land-based economy is characterized by land-based sectors including forestry,
fishing, shrimp farming, agriculture, plantations, salt farming, and tourism. Forest ecosystems of Bangladesh
are vital as they provide goods and services that are essential for functioning of healthy land-based ecosystems
and wellbeing of local community by improving their climate resilience.

The role of natural forests and plantations in carbon cycle is particularly vital as they account for approximately
80% of CO2 exchanged between land and atmosphere through the process of photosynthesis. The climate
change mitigation role of forests and plantations in terms of sequestration and storage potential of the CO2
depends on their growth, conservation and sustenance. The climate community resilience role stems from the
fact that huge number of people depend on forests and plantations for resilience functions by providing a coping
mechanism to poor and vulnerable.

Climate change projections in Bangladesh include sea level rise, temperature rise, and increased frequency of
cyclones, storms, tidal surges, drought and other water-induced extreme events. The country’s coasts have a
gentle topography and so are particularly vulnerable to sea-rise and consequent adverse impacts of cyclones and
tidal surges. Increased snow melt in the Himalayan glaciers (releasing more water in a drought year and less
water in a flood year) could bring large quantity of fresh water, with consequences for the composition of
forests and plantations, favoring plant species that have the least tolerance to salinity. High sedimentation
brought from the Himalayan rivers influence local level sea variations in the Bay of Bengal.

Enhancing forest ecosystem and community climate resilience would, in addition to reducing exposure and
sensitivity, involve increasing adaptive capacity of coastal plantation ecosystems and landscape community.
Mainstreaming climatic variability and change, while designing and implementing climate forestry programs,
will enhance forest ecosystem resilience, benefiting the landscape community. Possible climate forestry
programs are suggested as below for field implementation by Bangladesh Forest Department.

2. Climate Resilient Forests and Protected Areas

Climate resilient enrichment plantations, afforestation/reforestation, and social forestry including private
nursery and tree growing will be priorities on unused public lands including forestlands, and on vacant private
lands including homesteads. However, before taking up plantations of climate resilient species in mixture,
relevant threats and drivers of degradation of forests and watersheds will be identified and mitigating measures
implemented in collaboration with key stakeholders including local and indigenous communities. Inter-sectoral
convergence (forests, social forestry, agroforests, homesteads, agriculture and fisheries, rural energy, livestock,
community development, etc) in the khas lands including newly accreted mud-flats and charlands will be
focused by involving local community with priority being given to poor, destitute women, vulnerable and indig-
enous community by following the Social Forestry Rules, 2004 (and subsequent amendments).
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Climate resilience of existing forests and plantation ecosystems will be enhanced by controlling conversion of
forestland to non-forest land use by coordinating with district administration, and by enhancing biodiversity
value through forests consolidation, effective protection, assisted natural regeneration, and integrated
micro-watershed management practices. Climate change adversely impacts biodiversity and exacerbates forest
land use impacts, besides other threats. Forest areas brought under plantations by BFD will not be leased out for
non-forestry purposes. Silvicultural operations such as natural regeneration management through weeding,
cleaning, thinning and soil/water conservation will be carried out.

Coastal greenbelts including the Sundarbans and protected area (PA) ecosystems will be conserved to buffer the
adverse impact of climate change induced natural disasters such as cyclones, storms and landslides. Degraded
and unused public lands will be restored, consolidated and managed through collaborative and participatory
afforestation/reforestation, social forestry and eco-restoration practices to sequester carbon and to reduce GHG
emissions. Sound coastal zone management practices including stabilization of embankments through partici-
patory plantations will be promoted in association with land owning agencies such as Water Development
Board, and Roads and Highways Department.

The scope of climate resilient afforestation, reforestation and social forestry will not be limited to planting tree
seedlings of quick biomass growing species only : Measures of eco-restoration of degraded forest ecosystems
including plantations and hill forests with habitat biodiversity (multi-story indigenous vegetation of climate
resilient shrubs and trees in mixture) will be emphasized by gainfully involving local communities in enrich-
ment plantations and in assisted natural regeneration. Given effective joint protection, the treated forest
landscapes will over the period get restored due mainly to the country’s potentially regenerative forest lands
with rootstocks, particularly in degraded hill forests. Integrated watershed management approach will be
followed in hilly forest landscapes by identifying and managing micro-watersheds which will be treated for
water and soil conservation from hill top to the bottom by gainfully associating local community including hill
and indigenous community, women and youth.

Social forestry programs will be accelerated by renovating permanent nurseries and forestry training and infor-
mation centers. Climate resilient afforestation/reforestation and social forestry including newly accreted
mud-flats and charlands will be given priority by involving local community. Newly accreted charlands will be
assigned to BFD for stabilization through plantations of pioneer species such as Keora and Baen by employing
appropriate ecological succession and soil conservation practices. The following specific field programs are
suggested to implement climate forestry as described in detail.

2.1 Restoration of Degraded Forests and Watersheds

Many forests and plantations have become degraded and so are in need of rehabilitation measures including
enrichment plantations in identified gaps and assisted natural regeneration. In addition to illicit felling and land
conversion, geographical changes in forest floor, plant succession, seedlings mortality due to insect infestation,
and lack of inundation due to sedimentation and rising forest floor have adversely affected forests by creating
openings. This is compounded by the fact that natural regeneration in many degraded forest area is either not
coming up or initially coming up but not getting established.

2.2 Plantations Maintenance
Plantations have been raised in various forest divisions under different projects such as the CRPARP. The main-
tenance of plantations, raised under any previous forestry project, will be taken up regularly.

2.3 New Climate Resilient Plantations

In order to ensure climate resilience of land-based natural resources and local communities it is vital that new
plantations are raised on unused public and private lands. New plantations will be established on forest land and
unused private land, including strip plantations on unused public land. BFD has pioneered nursery and planta-




tion techniques which will be followed for establishing nurseries and raising new plantations in different forest
divisions.

Most of new charlands are accreted in central coastal zone which extends from Feni river estuary

to the eastern periphery of the Sundarbans Reserved Forests, covering Noakhali, Barisal, Bhola and Patuakhali
districts. This fluvial zone receives a large volume of discharge from the Ganges-Bhrahmaputra-Meghna river
system with high volume of silt deposition which gives rise to dynamic coastal system with accretion and
erosion resulting in net gain of about 30 square km annually. About 60 new islands have been identified in this
zone. All the high charlands and some low charlands are suitable for coastal afforestation of mangrove species
and so will be covered under plantation of suitable species.

2.4 Climate Resilient Protected Areas Management

BFD will coordinate with respective district administration so that land-based public development initiatives
including infrastructure planning and implementation will avoid fragmentation of wildlife and biodiversity
habitats and minimize PA and forest ecosystem damage. Co-management of identified PAs and their landscapes
will be implemented for sustainability of PA conservation in association with key stakeholders including indig-
enous people, youth and women.

Threats and drivers of wildlife poaching and biodiversity loss will be identified and mitigated in identified PAs
by strengthening enforcement of provisions of the Wildlife (Conservation and Security) Act, 2012, and by
forging meaningful collaboration with relevant agencies and key stakeholders by following relevant provisions
of the co-management guidelines. Human-wildlife conflicts in and around the PAs and corridor forests will be
minimized by adopting collaborative management and negotiation tools, and participatory biodiversity conser-
vation practices. Level of illegally traded wildlife will be reduced, and national commitment and collaboration
will be expanded and strengthened for combating wildlife poaching and trafficking.

Environmentally sound and socio-economically inclusive nature tourism, related to the landscapes of forest
ecosystems, PAs, wildlife, wilderness and natural sites, and indigenous community culture will be promoted
keeping in view the carrying capacity of nature in the PAs. Eco-tourism facilities and visitor management will
be compatible with nature conservation by making positive contributions to the welfare of indigenous commu-
nity and forest ecosystem health. Select wildlife areas as priority habitats of biodiversity in various forest
divisions will be identified for declaration as new PAs and their sustainable management. The occurrence of
flagship fauna, their habitats and foraging behaviors, and home ranges will be considered while identifying and
declaring a new PA and/or re-gazetting an existing PA. Hill and coastal PAs would particularly be focused as
a solution to mitigate natural disasters and other threats.

2.5 Private Nursery Development and Tree Growing

The climate vulnerability of coastal and forest dependent communities will be reduced by promoting climate
resilient private nursery development and tree growing including agroforestry practices with focus on silvi-hor-
ticulture-fisheries-agriculture systems in homesteads. Pukurs in village households with fisheries will form part
of rural agroforestry systems. Village forest inventory will be carried out periodically to provide technical
advice to villagers and develop innovative peoples’ nurseries and tree growing initiatives. Communication and
extension programs as detailed in Part III will focus on private tree growing in addition to public land forestry
initiatives.

In view of limited amount of public forestland, social forestry, afforestation/reforestation, medicinal plantation,
agroforestry, rural forestry, horticulture (with focus on planting of fruit bearing tree species), and eco-resto-
ration will be taken up in unused public and private lands by promoting climate resilient indigenous species in
partnerships with local people. Silvi-horticultural-fisheries practices with focus on fruit bearing species will be
promoted for augmenting nutrition for rural poor including women and children, and other vulnerable groups




and marginal sections of the society.

2.6 Conservation of Critical Forest Ecosystems (Coastal Greenbelts, the Sundarbans and the CHT)
Existing critical forest ecosystems including coastal greenbelts, the Sundarbans and the Chittagong Hill Tracts
(CHT), necessary to cope up with the challenges of climate change and disaster risks, will be conserved and
maintained by enforcing available legal instruments and by empowering field-level staff and also by gainfully
associating local community. Stakeholders’ participation will be ensured through supportive rules, regulations
and guidelines under the existing forest, social forestry and wildlife Acts and Rules. Strict but equitable enforce-
ment of applicable forest and wildlife Acts and Rules will be ensured to curb illegal tree felling, forestland
encroachment, forest fire, grazing, illegal wildlife trade, and wildlife poaching and trafficking.

Joint Patrolling Groups will be formed by mobilizing preferably active and young members amongst the benefi-
ciary groups. Existing groups will be expanded and strengthened with preference given to them as participants
under the Social Forestry Rules, 2004. However, no clear felling will be done in view of these critical ecosys-
tems’ positive climate resilient externalities flowing to local people.

BFD will maintain coordination on priority basis across enforcement, regulatory and intelligence agencies to
check illegal felling and wildlife poaching and trafficking which will be integrated with other relevant GOB
efforts to combat organized crime. Confidential information gathering from local community will be solicited
with suitable incentives and rewards mechanism for key stakeholders.

Due to their strategic geographical locations, the sustainable management of the critical forest ecosystems is
vital for the protection, restoration, sustainance and conservation of the biodiversity and also for the wellbeing
of the local community and beyond. The protection of these forests will be enhanced by strengthening institu-
tional mechanism and coordination with relevant law enforcement agencies. As part of communication and
outreach programs judiciary responsible for dealing forest and wildlife offence cases will be sensitized on
wildlife and forest protection issues.

Forestland encroachment, forest fires and forest grazing will be controlled and stabilized by gainfully involving
local communities in social forestry and participatory management of forests, plantations and PAs. Public
awareness will be raised through better communication and outreach about the harms done by illegal forest
felling and encroachment, wildlife trafficking and poaching. Human-wildlife conflicts in and around forests and
PAs will be addressed in partnerships with the local community including indigenous community.

3. Conservation-linked Value Chain Development

Livelihood programs including community patrolling group initiatives will be strengthened and upscaled to
cover all the participants households. Improved conservation-linked livelihoods, addressing climate change
vulnerability of local community are needed to ensure sustainability of climate forestry. It is necessary that
livelihood programs follow a value chain approach and are linked with community climate vulnerability and
forest conservation to have better impacts on reducing forest dependency and enhance climate change adapta-
tion of the local community. A holistic approach is needed to ensure sustainability by closely connecting liveli-
hood programs with forest conservation and climate change adaptation.

Climate change vulnerability assessment and design of conservation-linked livelihoods for climate change
adaptation will be taken up before field implementation. Conservation-linked livelihood development will be
encouraged by promoting conservation-linked forest and non-forest based micro-enterprises through a well
designed communication campaign by employing mass electronic and print media. A menu of conserva-
tion-linked livelihood activities will be prepared in consultation with field staff with focus on forward and
backward linkages to local economy. A value chain approach will be followed for select income generation
activities. Social inclusion of marginalized communities including indigenous people and destitute women will




be attempted by adopting an affirmative discriminatory approach.

4. Climate Forestry Support Programs

Climate resilient support programs for sustainable forestry are categorized in three main headings : communica-
tion, extension and monitoring; capacity building; applied research; and logistic support which are detailed as
below:

4.1 Climate Forestry Extension, Communication and Monitoring

Climate forestry extension and communication, and participatory monitoring strategy with appropriate conser-
vation messages and briefs will be developed and implemented by BFD in wide consultation with key stake-
holders by employing knowledge, attitude and practice surveys. Women, youth, indigenous community and
other marginal sections of the society will be given equitable representation and importance in forestry exten-
sion and communication, and participatory decision-making and implementation. Climate forestry extension
will be key driving force for the growth and development of private nursery and tree growing, PA conservation,
and climate change messages development and dissemination. Forestry extension through FENTCs and SFPCs
and technical assistance to private nursery and tree growers will be strengthened by widely publicizing through
theatres, Melas, public-days, mass media, audio-visual aids, white papers, and other extension tools and mecha-
nisms.

Forestry extension will be strengthened to develop Sabuj Clubs within the existing agriculture extension centers
at Union Parishads as main civil society institutions for the promotion of private nursery and tree growing, and
raising awareness on climate change in coastal areas. Agricultural extension facilities including the extension
staff up at Union Parishad level will be leveraged wherever possible. Schools and colleges will be approached
for making students aware on forestry, environment and climate change issues. Forestry extension will deliver
necessary messages on forest functions and services, backed up with proper applied forestry research linkages
and field evidences, and to speed up peoples’ access to and adaptation of silvicultural and forest management
best practices, and nursery and plantation technology.

Communication campaigns will be taken up to build awareness and instill pride in the significance of forests
amongst local community particularly for mitigating climate change. There will be massive campaign far and
wide through the government and non-government media for raising consciousness among the people regarding
afforestation, biodiversity and PA conservation, climate change, horticulture including nutrition rich fruit trees,
and sustainable use of forest resources. Vital climate change mitigation and adaptation role of forests and PAs
will be recognized by and communicated to all stakeholders including socio-political elites and other
decision-makers.

Public and private land owning agencies such as LGED, PWD, Municipalities, and Union Councils will be
encouraged for tree growing on vacant lands. Advanced information and communication technology and media
will be employed in knowledge and information dissemination on private tree growing, climate change and
biodiversity conservation. Government, NGOs and private sector partnerships will be encouraged on forestry
extension and communication. As part of decentralized governance, key stakeholders including women, youth
and indigenous community will be outreached to enhance their techno-managerial capacity in participatory
afforestation, conservation, management and monitoring of forests and PA landscapes.

Technical assistance and extension services will be provided to the citizen and the private sector for climate
change mitigation and adaptation initiatives; private tree growing; community and homestead forestry; involve-
ment of youth, women and indigenous community in private nursery development and tree planting; and for
climate resilient public-private tree growing partnerships. People will be motivated to grow more trees in and
around homesteads and on unused marginal lands (e.g. the premises of institutions such as Union Council;
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educational organizations; religious places including idgah, mosque, monastery and temple; orphanage;
roadside; railway track side; foreshore; urban spaces; embankment; etc.) with due emphasis on climate resilient
shrub and tree species including indigenous NTFP, fodder and fruit bearing tree species.

By strengthening Resources Information Management System (RIMS) and employing the updated protocols as
developed under the CRPARP, the project monitoring will be implemented by the BFD for periodical collec-
tion, analyses, documentation and dissemination of reliable data on various project activities. It would also take
up mapping, and MIS- and GIS-based forest and PA management planning and monitoring. Forest land survey,
demarcation, mapping, settlement and documentation will be taken up regularly by RIMS as part of forest and
PA monitoring and evaluation.

Regular periodic forest ecosystems health and valuation assessments and monitoring will be undertaken by
employing modern and web-based technology including satellite imagery, aerial photographs, GIS and MIS.
Monitoring indicators, their assessment and verification methodology and analyses approaches will be speci-
fied. A central data base with appropriate GIS and MIS and other digital systems will be operationalized in
order to strengthen forest governance by increasing accountability and transparency in public forest manage-
ment, and data archiving.

4.2 Capacity Building and Facility Development for Climate Forestry

RIMS will be supported to be developed as a full fledged wing within BFD. Institutional and techno-managerial
capacity will be built amongst forestry organizations including BFD and BFRI; conservation NGOs; civil
society; and forest dependent community through strategic planning, training and applied research; participato-
ry monitoring and evaluation; and decentralized governance, communication and extension. The capacity of
BFD staff will be re-oriented to climate change, coastal biodiversity conservation and environmental services
management by strengthening forestry training institutions including the Forest Academy, Chittagong and
various Forest Science and Technology Institutes. Efforts will be made to develop capacity of BFD and BFRI
to monitor forests and PAs especially as it relates to quantity and quality of environmental services, impacts of
climate change, and assessment and analyses of carbon stock by tapping-in to contemporary science and
technology.

Existing training facilities at the Forest Training Academy, the Forest Development and Training Center, and
the Forest Science and Technology Institutes will be strengthened with qualified faculty, and adequate budget
and logistic support. Forestry curriculum in forestry education organizations will be updated with focus on
emerging subjects such as climate change, sustainable coastal forest and PA management, conservation biolo-
gy, and coastal landscape ecology. The capacity of BFD and BFRI staff and civil society partners will be built
to prepare, implement and monitor carbon financing projects for climate forestry.

4.3 Applied Research on Climate Forestry

In view of changing climate forestry scenario in the present times and also evolving needs, applied research will
be futuristic in approach to cater to new and emerging challenges. Applied forestry research will be strength-
ened with defined institutional roles and responsibilities of the BFRI by establishing close BFD field linkages
and collaboration. Main focus of applied forestry research will be on current and emerging themes, including
but not limited to forest ecosystem restoration, ecosystem services valuation, sustainable mixed plantations
raising and management, site-species matching and genetic improvement, indigenous species seeds and propa-
gation, and biodiversity conservation.

A proactive involvement of the BFRI with BFD is very much required to steer climate forestry in right direc-
tion. Attention will be given on improved planting materials, germplasm conservation, gene banks, and biodi-
verse, climate resilient plantation and PA management. The BFD and BFRI will reach out to public and private
universities and other organizations engaged in forestry research. Applied research will reach out to the stake-




holders so that stakeholders can be benefited by work carried out in particular areas. More emphasis will be
given on extension of developed technologies for getting the maximum benefits.

Forest-carbon financing and other payment for environmental services opportunities will be investigated and
established as part of implementing national REDD+ strategy as low carbon emission development strategy
with baselines and targets, and formulating forest-carbon financing proposals on A/R CDM, REDD+ and other
evolving mechanisms.

Protection of forest ecosystems services, including but not limited to water yield, carbon sequestration, nature
tourism, wildlife and biodiversity conservation, soil fertility and agricultural productivity enhancement will be
targeted by following Payment of Ecosystem Services principles and other evolving methods. Indirect benefits
from forests and PAs will be assessed and disseminated.

Forest ecosystem-based disaster mitigation and risk reduction programs including coastal embankments stabili-
zation with participatory plantations of shrub and tree species, and integrated watershed management in hill
forests and CHT will be taken up as applied research initiatives. Healthy, biodiverse forest ecosystems managed
based on applied research findings will help relieve adverse impacts of climate change on the neighboring
community and on their land use.

5. Conclusion

BFD has in past successfully implemented a number of forestry development projects successfully. The capaci-
ty so developed in the process can be harnessed by BFD to design, develop and implement climate forestry
projects with assistance from donors such as the World Bank.
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Development of Sustainable Forestry Plantations in Bangladesh- Myths and Realities

Dr. Mohammed Kamal Hossain

1. Introduction

Forest is defined as “Land spanning more than 0.5 hectares with trees higher than 5 meters and a canopy cover
of more than 10 percent, or trees able to reach these thresholds in situ (FAO 2015). This definition includes
industrial tree monocultures that are consequently counted as forests by the FAO. Whereas, forests are the most
biologically-diverse ecosystems on land, home to more than 80% of the terrestrial species of animals, plants and
insects. In Bangladesh, the forest lands account for almost 17.5% (2.53 million ha) includes classified and
unclassified state lands, homestead forests and rubber gardens. Of the 2.53 million ha of forest land, the Forest
Department manages 1.53 million ha including hill, Sal and Sundarban forests (Hossain 2015). The remaining
0.73 million hectare of land designated as Unclassed State Forest (USF) and are under the control of Deputy
Commissioners of the three hill districts of Chittagong Hill Tracts (CHT).

The natural forests of Bangladesh consist of three major vegetation types occurring on three different land
types. But, the natural forests are shrinking rapidly due to illegal felling, encroachments, over-exploitation, poor
management, wrong silvicultural practices etc. At the beginning of the management of these forests, the main
objective was to replace these heterogeneous natural forests with the plantations of commercially valuable
species. Altrell et al. (2007) classified the forests by origin and type and mention the natural forests is 12,05,000
ha and plantations is 2,30,000 ha (Table 1).

Table 1. Bangladesh forests by origin and type

Origin Type Area (h)a)
Natural Forests Hill forests 551,000
(1205,000 ha) Sal forests 34,000
Mangrove forests 436,000
Bamboo or bamboo mixed broad leaves forests 184,000
Plantations Long rotation plantations 131,000
(230,000 ha) Medium-short rotation plantations 54,000
Mangrove/ Coastal plantations 45,000
Rubber plantations 8,000

2. Plantation forestry

A plantation is “A forest crop or stand raised artificially, either by sowing seeds or planting by seedlings/cut-
tings”. Plantation forestry has a commercial focus and plantation forests are not natural assets in the same sense
as native forests; they are assets deliberately grown, often described as tree farms, for one or more specific
purposes. Since the protective and environmental roles of plants were acknowledged by the global community,
plantation was thought to be a large artificially established forest, farm or estate, where crops are grown for sale,
often in distant markets rather than for local on-site consumption. Plantation forestry makes it possible to create
a forest in the land which may have been lost altogether or has deteriorated seriously in recent time. A sustain-
able tree plantation conserves native ecosystems, enhances local welfare and is financially profitable. Well
designed tree plantations can also help save existing natural forests. However, considering all sorts of goods and
services derived from the natural forests, plantations may not be the substitute of natural forests (Table 2)
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Table 2. Comparison between the natural forests with plantations

Parameters Natural Forests Plantations
Accessibility Usually difficult Good

Future availability of land Diminishing High, in degraded and abandoned areas
Growth of target trees Low to medium Usually high

Yields per ha per year Low High

Genetic improvement possibilities Presently low High

Initial costs Low High

Management and silvicultural costs Medium to high Low to medium

Logging and transportation costs High Low

Soil effects Negligible Potentially high

Pest incidence Low Potentially high

Biodiversity Medium to high Low

Non-timber /non-wood forest products | Possible Absent

Certification process

Often difficult

Relatively simple

2.1 Increasing global plantations: In spite of that the global plantations are increasing and the natural forests
are decreasing due to a number of reasons. The expansion of planted forests between 1990 and 2010 showed
about 48% increase in global plantations (Table 3). In 2010 planted forests accounted for only 7% of the global
forest area (about 2% of land use), but had the potential to produce two thirds of the 1.8 billion cubic meters of
the global industrial roundwood demand, with an anticipated increase to 80% by 2030 (Carle and Holmgren
2008). Furthermore, the increasing importance of afforestation and reforestation in adaptation to, and mitigation
of climate change is being widely acknowledged in the mechanisms of the UN Framework Convention on
Climate Change (Clean Development Mechanism, REDD-plus etc.).

Table 3. Planted forest expansion (million ha) between 1990 and 2010 by regions (Kroger 2012)

Region In 1990 In 2010 Change % (1990-2010)
Africa 11.663 15.409 32.1
Asia and the Pacific 74.163 119.884 61.6
Russian Federation 12.651 16.991 34.3
Europe 46.395 52.327 12.8
Caribbean 0.391 0.547 39.9
Central America 0.445 0.584 31.2
South America 8.276 13.821 67.0
Near East (excluding N. Africa) 4.677 6.991 49.5
Canada 1.357 8.963 560.5
Mexico 0.35 3.203 815.1
USA 17.938 25.363 414
World Total 178.307 264.084 48.1

2.2 Plantations in the tropics: Interest in plantations in the tropics is also increasing rapidly (Harwood and
Nambiar 2014). The plantations have some advantages over natural forests from management and economic
point of views, such as concentrated production, ability to choose species with desirable characteristics.
Successful plantation technologies have been developed in many tropical countries of the world (Kanowski and
Savill 1992). Light demanding, colonizing exotic species have been the most successful in monocultures under
plantation management programs (Hughes 1994). The tropical and sub-tropical plantation forestry has focused
on a small number of fast growing, colonizing species, e.g. Acacia, Eucalyptus, Gmelina, Pinus, Populus and
Tectona (Harwood and Nambiar 2014). Three genera, Eucalyptus, Pinus and Tectona account for 85% of all
plantations in the tropics (Evans 1992). These species have the ability to capture the site rapidly and tolerate
harsh soil and climatic conditions and protected from animals, fire etc. These characteristics of exotics are a
pre-requisite for success on the often highly degraded sites. Higher growth and yield of exotics over indigenous




species have been attributed because of their greater tolerance of degraded sites and their escape from special-
ized pests and diseases. Successful exotics are as Spruce in Europe, Radiata pine in Australia and New Zealand,
Ipil-ipil in Philippines and Australia, Eucalypts in India, China and Brazil (Evans 1992).

2.3 Plantation forestry in Bangladesh: The first attempt of raising forest plantations was made in 1871 with
teak, at Kaptai using seeds brought from Myanmar. Since then plantation forestry has become a part of the
overall clear-felling followed by artificial regeneration silvicultural system in the hill forests. Thus the natural
multistoried forests were under the process of conversion from natural forests to plantations with more valuable
species, e.g. Teak.

Deforestation and degradation of forests is a severe problem in Bangladesh. Over a long period, much of the
Forest Department managed state forests have been deforested and encroached by the organized land grabbers
and landless poor people. Prevailing socio-political condition does not allow eviction of these encroachers.
Therefore, to solve this problem, instead of evicting the encroachers, they are actively involved in tree planting
activities with a first right use in the designated forest areas. Plantations in social forestry program are raised
with the active participation of local poor people under a benefit —sharing agreement.

The marginal land, such as slopes of roads, embankments and railway lines has also been brought under partici-
patory forestry for raising strip plantations. Participatory forestry started in Bangladesh in 1981 with the
commencement of the “Development of Community Forestry Project”. During the Sixth Five Year Plan period
2011-2015, there were a number of forestry initiatives to expand forest resources with peoples' participation and
financial assistance from development partners and GoB resources. There were nearly 80,000 hectares of
participatory plantations established in marginal lands and buffer zones by involving surrounding forest-depen-
dent communities. There were also about 14,000 km of strip plantations established and 53 million seedlings
distributed for planting in homesteads. The Social Forestry program experienced considerable momentum
through these programs with 500,000 beneficiaries, of which 120,000 participants received more than Tk. 250
crore in benefits. There were also more than 40,468 ha of degraded forests that were restored with the active
participation of local communities.

Teak (Tectona grandis) is the pioneer and dominant species in o : - AT : )
Forest Department plantations, but we dont have significant Akas_hmlinl (Acacia auriculiformis) in degraded_sﬂes may improve
improve programs the species for maximizing productivity! the sites! But should not be more than 2-3 rotations.

2.3.1 Coastal Plantations: The Forest Department started intensive mangrove plantations from 1965 with the
objectives of protection of coastal life and property from tidal surges and cyclones, stabilization of the newly
accreted coastal land, and meeting demands for fuel wood and industrial raw materials. The plantations estab-
lished by the Forest Department are in the coastal districts of Patuakhali, Bhola, Noakhali, Chittagong and
Cox’s Bazar. Till 2015, more than 2 million ha (1,97,739 ha mangrove, 8,860 ha non-mangrove, 3,190 ha Nypa)
mangrove, non-mangrove plantations have been raised in the coastal areas. Among the mangrove plantations,
about 80% area of the early plantations consisted of Sonneratia apetala (keora), about 15% consisted of A.
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officinalis (baen) and the remaining consists of E. agallocha (gewa), Bruguiera sexangula (kankra), Ceriops
dacandra (goran), Heritiera fomes (sundri) etc. Most of the coastal plantations have been developed primarily
with the objective of stabilizing the newly accreted lands. The land given to the forest department for a period
of 20 years to establish plantations and after that has to be returned to the lands department. An area of 44,800
ha has been returned to the civil authorities in this process. These are also acting as ideal filter of coastal
environment, disaster protector, habitat and breeding ground for fishes and shrimps, grazing land for cattle,
water buffaloes, habitat for wildlife and venues for ecotourism. Some afforested coastal islands, e.g. Nijhum
Dwip, Sonar Char and Char Kukrimukri are so dense and green that looks like natural forests. Establishment of
successful plantations and creation of good habitat for wildlife, some coastal plantation sites, e.g. “Nijhum
Dwip”, Char Kukrimukri were declared as protected areas in recent years. So far, 1200 km?2 of land accreted
from Bay of Bengal has been added to mainland of the country through coastal afforestations (Anon 2015).

. ) .| Jhau (Casuarina equisetifolia) is the most suitable species for sand
Coastal plantations of Baen in Gorakghata, Moheshkhali, | pooches.

Cox’s Bazar protects the coastal life and resources. It also
stabilizes the soil.

2.3.2 Homestead Plantation: Planting trees near and around homesteads is a traditional land use system in
Bangladesh. The main objectives of the program are to preserve and develop environment and protect home-
steads from cyclones and tidal bores by creating windbreaks around homesteads. Under this program, fruit and
timber seedlings were distributed at a subsidized rate to the rural households. In addition to providing shelter
for birds and environmental conservation, these are supplying families with food, necessary fuelwood, timber
and financial benefits. In this way, the homesteads of the country are vital sources of livelihood for many
farmers and serve as the safety net during the time of hardship and natural disasters.

2.3.3 Climate Resilient Participatory Afforestation and Reforestation Project (CRPARP): The project is
implemented in 51 Upa-zilas in 9 coastal districts. The objectives of the project is to reduce forest degradation
and increase forest coverage through participatory planning, monitoring and to contribute in building the
long-term resilience in the selected coastal and hilly areas (10 Forest Divisions). It established a total of 17,500
ha of land (both coastal and hill areas) and 2,000 km of roadside plantations (Table 4). Plantations established
in the strip and coastal accreted charlands are promising and acts as catalyst of human induced succession. But
the plantations (both buffer and core zone) in Chittagong and Cox’s Bazar Forest Divisions raise the questions
of justifying the plantations in degraded natural forest! A number of advanced regeneration were cut for the
plantations that eroding the native forest genetic resources. If the plantation is not successful, the total area shall
remain barren and open the avenue for encroachments. Assisted natural regeneration (ANR) must be given
priority instead of plantations with other introduced species, particularly the exotics. Native tree species, €.g.
Dipterocarpus turbinatus, D. alatus, D. costatus, Hopea odorata, Michelia champaca, Anisoptera scaphula,
Pterygota alata, Swintonia floribundha, Syzygium firmum, Protium serratum, Toona ciliata, Artocarpus chama,
Lagerstroemia speciosa, Chukrasia tabularis etc. should include in plantations of hill forest areas.
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Table 4. Annual average area re/afforested by CRPARP in the project areas from 2013-14 to 2015-16

Planting Achieved

Plantation Type 2013-2014 2014-2015 2015-2016 Total

ha/km ha/km ha/km ha/km
Mangrove Afforestation 1,968.1 ha 3,000 ha 1,381.9 ha 6,350 ha
Mound Plantation 69 ha 47 ha 39 ha 155 ha
Jhau Plantation (Casuarina) 82 ha 106 ha 70 ha 258 ha
Golpata Plantation (Nipa) 127 km 508 km 308 km 943 km
Enrichment Plantation 0 ha 125 ha 135 ha 260 ha
Core Zone Plantation 0 ha 1,686 ha 1,088 ha 2,774 ha
Buffer Zone Plantation 2,623 ha 3,255 ha 1,547 ha 7,425 ha
Non mangrove (Buffer) Plantation 80 ha 98 ha 100 ha 278 ha
Strip Plantation 412 Km 458 km 187 km 1,057 km
Total 4,822 8,317 ha 4,361 ha 17,500 ha
539 km 966 km 495 km 2,000 km

2.3.4 Strip Plantations: Planting of some tree species, e.g. Swietenia macrophylla, Eucalyptus camaldulensis,
Melia azedarach, Acacia auriculiformis and A. mangium on the strips along roads, railway lines, and canals
under the social forestry program is successful. According to the records of the BFD, approximately 62,329 km
of strip plantations were established between 1980-81 to 2014-15, although FRA (2015) indicates their extent
to be 73,000 km before 2005, equivalent to about 7,300 ha. Since then 23,512 km additional strip plantations
have been established until 2014-15 making the total length close to one hundred thousand km.

2.3.5 Private forests in Chittagong Hill Tracts districts: Apart from the formally recorded or recognized
categories of forests, the ethnic people of the Chittagong Hill Tracts (CHT) districts own significant patches of
forest areas. There is no accurate survey of the areas of these forests, although the estimated area of private
forests in CHT is approximately 273,791 ha, which is mostly composed of teak and gamar plantations. Permits
for felling and transporting trees in these hill tracts are required and the annual volume for which transit permits
are issued is approximately 100,000 m3. While most of these forests have already been converted into teak
forests, the recent interest of the local indigenous people in horticulture suggests that the extent of these forests
may be declining.

Large areas of CHT are devoid of productive forests! Careful | A natural forest patch at Jiban Nagar, Bandarban with rich native
decision needs whether plantations with demanding species or | forest tree species! These forests must NOT be the substitute of
assisted natural regeneration with native species would be the | short rotation plantation forest!

best option?

3. Potential species for plantation programs
The plantations have some advantages over natural forest from management and economic point of views, such
as more production and ability to choose species with desirable characteristics. Plantation programs are getting

<
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priority in both public and private sectors of the country. But, the choice of species is still under debate, particu-
larly regarding the plantations of some exotics like Eucalyptus, Acacia and Pinus species. Teak was the first
species largely used in plantation forests followed by gamar, garjan in Chittagong and Chittagong Hill Tracts.

3.1 Species introduction and testing: Species elimination, provenance, growth and pilot plantation trials were
established with a number of indigenous and fast growing exotic tree species in different silvicultural research
stations of Bangladesh Forest Research Institute (BFRI) in an aim to select suitable species for plantation
programs. In 1978 and onwards, extensive trials of Eucalyptus and Acacia species were done to find out the
very fast growing species for some degraded sites. Eucalyptus camaldulensis, E. tereticornis and E. brassiana
emerged as the promising species for planting in Bangladesh from the trials, but controversy remains about the
species regarding some environmental issues (Hossain and Haque 2013). Among the Acacia species introduced
so far in Bangladesh, Acacia mangium and A. auriculiformis have shown promising growth in poor afforesta-
tion sites, but A. mangium was discarded from large scale plantations because of its heart rot disease (Hossain
2015).

3.2 Increase plantation productivity: Productivity is the foundation of sustainable plantation forestry. Even
when forest systems are designed to provide environmental services, the productivity and ecological processes
including carbon sequestration, mineral cycling, hydrology and biodiversity are inseparably interconnected.
However, the growing stock of Bangladesh forests is low (48 m3ha-1) in comparison to that of South and
Southeast Asia (99 m3ha-1) and the world (131 m3 ha-1) average values (FRA 2010). In order to increase and
sustain the productivity of forest plantations, quality seed sources and implementation of silvicultural
treatments must need for large scale plantations (Hossain 2015). Intensive management practices can increase
productivity of forest plantations and a specific plantation management technique is needed for the plantation
programs of the country. The present productivity of some fast-growing species, e.g. Akashmoni (12
m3ha-1yr-1 at a rotation of 10 years), Eucalyptus (19 m3ha-1yr-1) is not constant for different sites of the coun-
try. An erratic and disappointing productivity of the species remain concern for large scale plantations.

3.3 From where should seed be collected for plantations? Tree seed, a key input that determines the success
of any tree planting activity, is often in short supply in Bangladesh. As a result, foresters use whatever seed is
available regardless of its quality. Seed quality (physical, physiological and genetic quality) has a direct impact
on tree growth and the success of tree planting activities. Individual trees or stands from where seed is collected
are called seed sources. Comparisons of the characteristics and seed quality of the four major types of recom-
mended seed sources are shown in Table 5.

Table 5. Characteristics of different seed sources for a successful plantation program

Characters Seed sources
Seed orchards Seed production | Seed stands Seed trees Unselected seed
areas sources
Planting Seed production | Not for seed Not for seed Not for seed Not for seed
purpose production production production production
Seed origin Identified Identified or Unidentified Unidentified Unidentified
Unidentified
Quality of Selected and Selected stands, Selected Selected trees Unselected trees
mother trees | tested trees thinned, untested stands, from from unselected
un(thinned), unselected stands
untested stands
Seed quality | Very good Good Fairly good Intermediate Poor
Level of | Very intensive Intensive Intermediate Some None
management

In order to maintain genetic diversity, seed should be collected from a large number of trees- at least 30 trees.
Unfortunately, in Bangladesh most of the seeds are collected from unselected seed sources which are responsi-




ble for the poor growth of the plantations. There is no seed certification and quality control process of the seed
origin and consequently some plantations raised from unselected seed sources resulted with poor and disap-
pointing productivity.

4. Sustainable Plantation Forests in Bangladesh

In Bangladesh, plantation program is increasing day by day and the exotic species are getting preferences over
the indigenous ones in some degraded forest areas. With deforestation, many degraded sites are available for
plantation in Bangladesh, though very little is known about how to manage such sites economically. Productive
plantations on previously deforested or non-forested sites may offer important options for conservation of
natural forests and arresting the further deforestation activities. Another option of mixed species plantations of
both the indigenous and exotics may also be able to contribute as an effective mechanism for sustainable
resource management. Pressures on remaining natural forests can be reduced through increasing productivity of
plantation forests, but emphasis must focus on existing plantations, and new plantations on degraded or denud-
ed land, agroforestry and community forestry programs rather than on the existing natural forests.

The wastelands and denuded hillocks adjacent to human habitation which are either covered with sungrass or
overgrazed by leaving the sites with a thin vegetation cover and of very little water retention capacity may be
reforested with pioneer colonizing tree species. Considering the demand of the people, artificial plantation
programs may support but the major questions still concern is the correct choice of species for the site -whether
mixed or in pure stands and the interactions of species and site, especially where exotic species are used.

4.1 Single species plantations: Mono-plantations (single species) have been a common form of large scale
plantation development in Bangladesh. They can produce high levels of output on a sustainable basis provided
they continue to receive intensive management inputs. To achieve these, carefully select the species with
respect to suitability for the site, preferring native species wherever possible, and aim must be to produce a
forest that can produce a versatile range of timber and other products. From planting to harvest, consistently
regulate the spacing (stem density and pattern) of the plantation toward set goals. Need to evaluate the use of
new information technologies and simulation models to increase management flexibility in high investment
enterprises.

4.2 Multi-species mixed plantations: In addition to the single species plantations, multi-species mixed planta-
tions must given priority. Before mixing consideration have to given for phenological (leaf-flush, leaf fall,
fruiting), physio-ecological (water and nutrient consumption) and architectural (crown shape and size, root
spread and depth) compatibility of tree species. Consider the possibility of creating a combination of a mixed
and successional forest by establishing the following generation by under-planting the present crop with another
suitable species or species mix, e.g. mixture of species in the main canopy, a mixed or single species understo-
rey; single-species main canopy over single or multiple species understorey. Need to explore the possibility of
enhancing growth and health by symbiotic interrelationships such as by introducing nitrogen-fixing or other
effective nutrient-scavenging tree species in the stand (Dutta and Hossain 2017).

4.3 Silvi-horticulture-agriculture: Multi-species criteria and guidelines also apply to Silvi-horticulture-agri-
culture crop types and the agroforestry systems. These include fallow vegetation, horticulture crops, single tree
growing on pasture, hedge-rows, border-line tree rows, village/para gardens, road-side trees, and so on. Recent
development of fruit orchards in CHT by converting the forest/jhum lands needs rigorous assessment of the
suitability and feasibility of the horticultural species.

4.4 Plantations Managed through Coppices: Plantations manage through coppice is the alternative of repeat-
ed plantations with some coppicing ability species, e.g. sal, ipil-ipil, gamar, sil koroi etc. Plantations manage
through coppice shoots can reduce the costs and increase the productivity with a reduced rotation period.




4.5 Available land for future plantations: Bangladesh has an immense scope of popularizing social forestry
programs in different land components. In total about 4.65 million ha of land is available for some sorts of social
forestry programs, which may be about 31% of the country's total land surface (Ali and Morshed 2011). Consid-
ering the size of Bangladesh and her forest area, the potential land available for social forestry production
systems is quite significant. But, the expansion of forest plantations throughout CHT is often in conflict with
the local community and tribal peoples, as well as the Bengali settlers. Social, political, tenurial and institutional
constraints need to be removed for the development of both the barren forest and USF lands for plantations as
soon as possible. If all the available land is brought under social forestry production systems then 465,000 ha of
land would be available for planting annually under the social forestry production system of 10 years rotation.
The area will produce 46.5 million m3 of timber and firewood annually (at the moderate rate of 10 m3 ha-1 yr-1
production). Moreover, the system will provide food, income and employment opportunities for the farmers and
participants of the programs through the alleviation of poverty.

4.6 Plantation forestry whether sustainable or not in Bangladesh? It is widely accepted that forest resources
should be managed to meet the economic, ecological and cultural needs of present and future generations.
Therefore, plantation forest management must respond to environmental, social and economic issues. These
forests can provide important economic and ecological value and can relieve the threat to the remaining natural
forests. However, if not managed responsibly, they can incur significant environmental and social costs.
Although plantation yields are often much higher than those of natural forests, concerns remain that successive
rotations may show a decline in productivity. Plantation forests in hill, sal and strips are dominated by few
species, e.g. Acacia auriculiformis, Tectona grandis, Eucalyptus camaldulensis which narrowed down the
genetic base of the forests. Multispecies plantations with different rotations may not leave the site barren and
improve the site and ecological conditions. A judicious mixture of native tree species (at least 10-20%) must be
incorporated even in the social forestry plantations. Mono-plantations of some exotics may provide some short
term produces to us, but long run that may become a disastrous to the plantation forestry program of the country.

S. Conclusion

In Bangladesh, tree plantation has now become a social movement and the Government of Bangladesh started
the tree planting movement with an aim to accelerate tree plantation activities throughout the country (Hossain
2016). The aim of the program is to create awareness about environment and nature conservation, to highlight
the role of trees in environmental preservation and also to disseminate information on the importance of tree
resources. However, there is an increasing concern among foresters, ecologists, botanists, conservationists and
policy makers about the threat of uncontrolled introduction of exotic tree species in the plantation programs of
the country. Invasion of exotics may cause major loss of biodiversity and species extinction either due to direct
replacement or indirect effects on the ecosystem. There are also risks of the decline of growth and yield in
second and successive rotations, or the infestation of pests and diseases, e.g. Psyllid in Leucaena leucocephalla,
shoot borer in Swietenia and leaf defoliator in Tectona grandis.

The natural forests of Bangladesh are under severe pressure for meeting her growing demands for timber, fuel,
fodder and non-timber forest products from an ever increasing human population. The annual estimated demand
of round logs in the country is 15.3 million m3 and supply is 8.3 million m3 (Ahmed and Akhtaruzzaman 2011).
There is a gap of 7.0 million m3 between demand and supply and the gap is increasing with time. Though the
homestead and social forestry programs provide some local needs of timber, pole, post and firewood, but long
run demand must address the native tree species along with the restoration of the degraded natural forests.
Successful sustainable forest plantations require species well matched with sites, improvement of genetic stock,
control of weeds and climbers, and silvicultural treatments, e.g. pruning, thinning etc. that enhance tree quality
and stand growth. In such way, future demand for wood can increasingly be met from forest plantations and also
helping to alleviate pressure on remaining natural forests. If we are not able to address the objectives of planta-
tion forests judiciously, sustainable forestry plantations may remain a myth in Bangladesh rather than the
realities!
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Protected Areas and Ecotourism in Bangladesh

Prof. Dr. Mohammed Jashimuddin

Introduction

Protected area is a clearly defined geographical space, recognised, dedicated and managed, through legal or
other effective means, to achieve the long term conservation of nature with associated ecosystem services and
cultural values (Dudley, 2008). According to the Bangladesh Wildlife (Conservation and Security) Act 2012,
“protected area” means all sanctuaries, national parks, community conservation areas, safari parks, eco-parks,
botanical gardens notified under the provisions of sections 13, 17, 18 and 19 under Chapter IV and special
biodiversity conservation area established under the provisions of section 22 under Chapter V and traditional
heritage and kunjaban declared under section 23 under Chapter V.

Protected areas play an important role in tourism by offering visitors places for outdoor recreation, education
and learning, and solace, spiritualism, healing and renewal. Important benefits derived from protected areas are
conservation of biodiversity and ecology, source of fresh water & food security, medicines & genetics, help in
poverty reduction, regulate climate change, traditional life styles, strengthen social capital & solidarity, act as
natural barriers, and provision of recreational and spiritual opportunities. Adopting responsible tourism
approach protected areas can satisfy visitors, encourage contribution for conservation, increase biodiversity &
ecosystem health, support greater owner ship & accountability, and empower local community.

In general protected areas have been set up for different reasons; do exist in wilderness areas and in long-settled
landscapes; are present in forests, savannahs, grasslands, mountains, deserts, wetlands, ice caps, lakes and at
sea; vary greatly in size; have been given many different names at the national level; are based on national
legislation or international agreements of many kinds; came about through various types of governmental and
other initiatives; are owned by different interests; are run by different kinds of organizations; are the corner-
stones of virtually all national and international conservation strategies, set aside to maintain functioning natural
ecosystems, to act as refuges for species and to maintain ecological processes that cannot survive in most
intensely managed landscapes and seascapes; act as benchmarks against which we understand human interac-
tions with the natural world; often the only hope we have of stopping many threatened or endemic species from
becoming extinct; exist in natural or near-natural ecosystems, or are being restored to such a state, although
there are exceptions; many contain major features of earth history and earth processes while others document
the subtle interplay between human activity and nature in cultural landscapes.

Protected area based ecotourism is now the most interesting topic to the nature lover and policy maker through-
out the world because of its linkage with economic benefits, protected area management and biodiversity conser-
vation (Rahman et al., 2013). Bangladesh is a country filled with natural wonders and untouched reserves and
home to a variety of unique and magnificent creatures. With hills, valleys, forests, beaches, lakes and rivers,
ecotourism in Bangladesh is ideal. Although this is still a relatively new form of tourism in Bangladesh, ecotour-
ism is on the rise and extensive efforts are being made to promote it in the country (Tuhin & Majumder, 2011).

History of Protected Areas

Protected areas are cultural artifacts and their story is entwined with that of human civilization. Over 2,000
years ago, some areas were set aside by royal decree in India for the protection of natural resources. In Europe,
hunting grounds were protected for the rich and powerful for a thousand years. The idea of protection of special
places is universal. It occurs among the traditions of communities in the Pacific (“tapu” areas) and in parts of
Africa (sacred groves), for example. In 1810, English Poet, William Wordsworth wrote of his vision of The
Lake District as “a sort of national property”. In 1832, the American poet, explorer and artist, George Catlin,
pointed to the need for “...a nation’s park, containing man and beast, in all the wild and freshness of their
nature’s beauty”. In 1864, the US Congress gave a small part of the present Yosemite National Park to the State
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of California for - “public use, resort and recreation”. In 1866, the British Colony of New South Wales in
Australia took the first steps in creation of the modern Blue Mountains National Park. Several forest reserves
were set up in South Africa in the last years of the nineteenth century. In 1872, the first true national park came
with the dedication of Yellowstone by United States law “as a public park or pleasuring ground for the benefit
and enjoyment of the people”. In 1879, Royal National Park was created in Sydney. In 1885, Canada gave
protection to hot springs in the Bow Valley of the Rocky Mountains, part of which became the Banff National
Park. In 1887, a Maori Chief offered the Crown 2,400 ha of the sacred summits of Tongariro, Ngauruhoe and
Ruapehu which became in time part of Tongariro National Park in New Zealand.

Legal Context of Protected Areas in Bangladesh

The provision for the conservation and security of biodiversity, forest and wildlife has been included in Article
18A of the Constitution of the People’s Republic of Bangladesh. The Bangladesh government very recently
enacted Wildlife (Conservation and Security) Act, 2012 as an Act to provide for the conservation and security
of biodiversity, forest and wildlife of Bangladesh by repealing the Act in force for the protection and manage-
ment of wildlife of the country. Basically, this Act has repealed the Bangladesh Wildlife (Preservation)
(Amendment) Act, 1974. The Wildlife (Conservation and Security) Act, 2012 is used to declare PAs of differ-
ent categories by official gazette under different section namely, wildlife sanctuary (WS) under section 13,
national parks (NP) under section 17, community conservation area (CCA) under section 18, eco-park, safari
park and botanical garden under section 19, special biodiversity conservation area under section 22, and
traditional heritage and Kunjaban under section 23. Environmental Conservation Act 1995 (With subsequent
amendments) is used to declare ECAs under section 5. The government also promulgated Environmental
Conservation Rules 1997 and Environment Court Act 2000 (Amended in 2002) to safeguard environmental
conservation in the country. Bangladesh is a signatory to some international conventions which have bearing on
protected areas, such as, Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES), Convention Concerning the Protection of the World Cultural and Natural Heritage, International Plant
Protection Convention, Convention on Wetlands of International Importance especially as Waterfowl Habitat
(Ramsar Convention) and Convention on Biological Diversity (CBD).

Protected areas in Bangladesh

Bangladesh has declared its first national park as Himchari National Park in Cox’s Bazar back in 1980. So far
there are 38 protected areas declared by the government that includes 17 national parks , 20 wildlife sanctuaries,
and covers 10.72% of the total forest areas in Bangladesh, and 1 swatch of no ground marine protected area
(Figure 1). There are some other protected areas declared and managed by BFD including 8 Eco-parks, 2 safari
parks and 2 botanical gardens in Bangladesh that conserve important biodiversity of the country. All of the
above protected areas are declared under The Wildlife (Conservation and Security) Act 2012. In spite of these
protected areas there are also 8 ecologically critical areas (ECA) declared under section 5 of Environmental
Conservation Act 1995. There are also 3 UNESCO world heritage sites (Sixty Doom Mosque in Bagerhat,
Ruins of Buddist Vihara at Paharpur in Naogaon and the Sundarbans in Bagerhat, Khulna and Satkhira), 2
Ramsar sites (Tanguar haor in Sunamganj and the Sundarbans in Bagerhat, Khulna and Satkhira) and numerous
community conservation areas like, village common forests, village groves and sacred forests. A number of
community conservation areas are also spread over different parts of the country that includes village common
forests, sacred groves and village groves like, Pochamaria village bamboo grove in Rajshahi.
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Figure 1: Map showing distribution of Protected Areas in Bangladesh

Tourism Attractions in Bangladesh

Bangladesh is a country of natural beauty with lots of tourist attractions and infrastructures. Most important
attractions include national parks, wildlife sanctuaries, sea beaches, islands, trekking, adventures, culture &
festivals, archaeological heritages, historical places, hills, lakes, indigenous people & their lives, and tea
gardens. Some of the important archaeological sites include Paharpur, Mahasthangarh, Mainamati, Lalbagh
Fort, Shat Gambuj Mosque, Sonargaon, Kantanagar Temple, etc. Important historical places include National
Memorial of Bangladesh, Undefeated Bengal at Dhaka University, National Museum of Bangladesh, Language
Marty's Memorial, Parliament of Bangladesh, Qilla Mosque at Lalbag Fort, Tomb of Pari Bibi at Lalbag Fort,
Chotto Sona Mosque, Lord Curzon Hall at Dhaka University, Mainamati in Comilla, Hossaini Dalan, The
Ahsan Manjil, Mosque Baba Adam, Mahasthangarh in Bogura, Intellectual Martyr's Memorial, Kuthibari of
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Nobel Laureate Tagore, Sonargaon- the oldest capital of Bengal, Armenian Church at Old Dhaka, Star Mosque
in Dhaka, World War II Cemetery in Comilla, World War II Cemetery in Chittagong, Rajban Bihara Pagoda,
National Mosque of Bangladesh (Figure 2).

Shatgambuj Mosque Sona Maosque Sonargaon

Lalbagh Fort Lalmaihill Fort Paharpur

Figure 2: Some important tourism attractions in Bangladesh

The Concept of Ecotourism

Ecotourism is regarded as an effective tool for sustainable conservation of forest resources and its biodiversity.
It plays both conservation and revenue earning roles. Conservation roles are played in two ways: by keeping
intact, and somewhere by improving, the existing forest resources to attract the tourists and secondly by involv-
ing the poor forest dwellers, who were removing trees and other non-timber products for their livelihood, in
different income generating activities within the ecotourism area (Alam, Furukawa, & Akter, 2010).

Ecotourism in and around protected areas should be a tool for conservation: building support and raising aware-
ness of the many important ecological, cultural, sacred, spiritual, aesthetic, recreational and economic values of
protected areas. In addition, tourism generates much-needed income for conservation work in the places that it
operates. It should also contribute to the quality of life of local communities; support indigenous people's
traditions, respect sacred sites; and recognize the legitimacy of indigenous knowledge and law. Moreover,
tourism provides opportunities for local employment and education of visitors (Bushell & Eagles, 2007).

Most tourism in natural areas today is not ecotourism and is therefore, not sustainable. Ecotourism is distin-
guished by its emphasis on conservation, education, traveler (and tour operator) responsibility and active
community participation. Increased tourism to sensitive natural areas without appropriate planning and
management can threaten the integrity of ecosystems and local cultures. The increase of visitors to ecologically
sensitive areas can also lead to significant environmental degradation. The brief and globally accepted defini-
tion of ecotourism is “Responsible travel to natural areas that conserves the environment and improves the
well-being of local people” K The International Ecotourism Society (TIES), 1990 . However, as the develop-
ment of ecotourism has matured, a more in-depth and all-encompassing definition has become widely accepted
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among ecotourism practitioners as “Environmentally responsible travel and visitation to natural areas in order
to enjoy and appreciate nature (and any accompanying cultural features, both past and present) that promote
conservation, have a low visitor impact and provide for beneficially active socio-economic involvement of local
peoples” (Drumm & Moore, 2005).

Ecotourism has become an important economic activity in natural areas around the world. Not only does it
allow visitors the chance to experience nature and learn about the importance of biodiversity conservation and
local cultures, its primary goal must be to generate income for conservation and provide revenues where possi-
ble for communities living in and around protected areas. It is important to remember that some areas have
greater potential for developing ecotourism than others and all have inherent challenges. Environmental organi-
zations have generally insisted that only tourism that is nature-based, sustainably-managed, conservation-sup-
porting, and environmentally-educated should be described as ecotourism (Buckley, 1994).

Ecotourism in Bangladesh is increasing in popularity as more people come to appreciate the stunning
landscapes, fascinating wildlife and biodiversity of plants found in this beautiful country. A variety of ecotour-
ism activities are on offer in Bangladesh. Hike through the lush green countryside as you search for ancient
temples, mosques, monuments, remains of ancient civilizations, etc. Hope aboard a boat and drift along on a
glistening lake or river. Trek through thick forest where you may come across indigenous villages. Stand a
chance of viewing Bangladesh's amazing tigers. Many tourism companies offer a variety of itineraries and
personalized eco-tours along with knowledgeable guides who will add to your amazing experience.

Bangladesh Forest Department (BFD) has taken some good initiatives with USAID supported Nishorgo
Support Project (NSP) in 5 protected areas to conserve forests through co-management approach involving
local communities, different government and non-government organizations, and other stakeholders and devel-
op ecotourism products to generate revenues to support forest conservation and community livelihoods since
2004. The protected areas include Lawachara National Park, Rema-Kalenga Wildlife Sanctuary, Satchari
Reserve Forest, Chunati Wildlife Sanctuary, and Teknaf Wildlife Sanctuary. Later the co-management
approach was also introduced in another 18 protected areas through Integrated Protected Area Co-management
(IPAC) project. Different development partners like, USAID, GIZ, EU, etc. are supporting the initiative taken
by BFD through co-management of protected areas. It seems that Bangladesh is heading towards forest conser-
vation and increasing income of the local people by integrating ecotourism with forest conservation. However,
it is important that when ecotourism is being promoted in the country, the environment does not become
over-exploited or damaged. Educating, motivating and effectively involving all the stakeholders in ecotourism
activities will definitely bring a positive change in forest conservation and community livelihoods and reduce
the harmful effects of tourism.
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Forest Genetic Resources in the CHT Headwater Reserve Forests
Dr. Md. Zahidur Rahman Miah

Plant genetic resource includes all our agricultural crops and even some of their wild relatives because they too
often have valuable traits. According to the revised International Undertaking 1983 of the FAO, plant genetic
resources were defined as the entire generative and vegetative reproductive material of species with economic
and social value, especially for the agriculture of the present and the future, with special emphasis on nutritional
plants.

Forest genetic resources (FGR) or tree genetic resources are genetic material of shrub and tree species of actual
or future value. Forest genetic resources are essential for forest depending communities who rely for a substan-
tial part of their livelihoods on timber and non-timber forest products (for example fruits, gums and resins) for
food security, domestic use and income generation.

FGR comprise one subset of plant genetic resources for food and agriculture (PGRFA). PGRFA are defined as
any genetic material of plant origin of actual or potential value for food and agriculture. FGR are also included
as a subset of agro-biodiversity, which is defined as the variety and variability of animals, plants and micro-or-
ganisms that are used directly or indirectly for food and agriculture, including crops, livestock, forestry and
fisheries.

Important CHT forests as source of important rivers were notified by British as headwater Reserve Forests (for
example Kassalong, Reinkhyong, Rampahar, Sitapahar, Maini, Sangu, Matamuhuri) starting from 1870s.
Headwater Reserve Forests (RFs) provide a biophysical and socio-economic context for gainful partnerships of
local community by restoring forests and water bodies with socio-ecological co-benefits.

Kassalong, Maini in CHT North _
Sangu in Bandarban

5,000 hectare Headwater RFs in 4 Divisions

Reinkhyong, Rampahar, Matamuhuri in Lama Forest
Sitapahar in CHT South Division

Sustainable forest management of both natural and planted forests and for timber and non-timber products is
essential to achieving sustainable development and is a critical means to eradicate poverty, significantly reduce
deforestation, halt the loss of forest biodiversity and land and resource degradation, and improve food security
and access to safe drinking water and affordable energy. The achievement of sustainable forest management,
nationally and globally, including through partnerships among interested governments and stakeholders,
including the private sector, indigenous and local communities and non-governmental organizations, is an
essential goal of sustainable development (UN, 2002). The contribution of forestry to the national Gross
Domestic Product (GDP) at current prices has been estimated to be 3.28% (BBS, 1994). The supply of various
forest products such as timber, poles, fuel wood, bamboo, etc. cannot meet the present demand. The gap
between demand and supply has been increasing with the increase in population. This gap may be narrowed
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through the establishment of plantations of fast growing trees in the denuded forest areas, wastelands as well as
homestead areas.

The extent of genetic resources in Chittagong Hill Tracts (CHTSs) is very much significant. Headwater forests
of CHTs are rich harbor of many diversified plant genetic resources and it represents mixed evergreen rain
forest. Generally, the distribution of the plant species differs according to the gradient altitude and aspects of
the hills. These forests are composed of three storied plant species. Upper storey is composed of Dipterocarpa-
ceae, Verbenace, Anacardiaceous and Moraceae etc. family. The prominent plants are Dipterocarpus turbinatus,
Tectona grandis, Swintonia floribunda, Artocarpus chaplasha etc. The middle storey is composed of Lythrace-
ae, Lauraceae and Sapindaceae etc. family. Notable plants are Lagerstroemia speciosa, Litsea monopetala,
Phobe lanceolata, Dehaasia kurzii and Sapium baccatum etc. The third stratum is composed by Rubiaceae,
Urticaceae, Acantheceae, Araceae, Amarantheceae, Taccaceae family. This stratum is mainly composed by
herbs, shrubs and many woody climbers. Some plant species like Tectona grandis, Dipterocarpus etc. species
found in the hill top, some plant species like Lagerstromia speciosa, Litsea monopetala, Biscofia javanica,
Cordia dichotoma etc. are found in the margins of the forest near river side. Some aquatic species like [pomoea
fistulosa, Ipomoea aquatica, Ludwigia adcendens etc. are found in the streams. Every year a huge number of
plants seedlings are found in the forest floor during rainy seasons like Dipterocarpus turbinatus and Syzigium
firmum but these are destroyed by fire during summer.

Chalmugra Cow Fruits Loti am
{Garcinla cowa) {Willoughbeta edulis)

[Hydnocarpus kurzi)

Forest Genetic Resources and Livelihoods:

The total contribution of forest Genetic Resources (FGR) to livelihoods is difficult to quantify. The amount of
forest products collected by forest dependent households varies according to season, access, and alternative
options (Warner 2000). FGR provides fuel wood and housing materials for all household in both villages
irrespective of season. Most households in this area mitigate their lean period (June to August) by collecting
wild vegetables and fruits from the forests. Fishing is banned in Kaptai Lake during this period (June to August)
and approximately 43% of Kaptai Lake depended fisher households consume adjoining FGR as food for
overcoming lean period. According to villager’s opinion, food insecurity has increased overtime with the deple-
tion of FGR.

Table 1: FGR collected as food during the wet season

IS FRHCAIT ANGAT @ FHEEN 059 | ba




Resource Local name Scientific name Extent
Leafy vegetables Chingi shak Laasia spinosa More available
Tara shak Alpinia nigra More available
Chikon shak Homalomena More available
aromatica
Dheki shak Dicranopteris linearis | More available
Thankuni shak Clitoria ternatea More available
Ban kochu Colocasia esculenta More available
(Leaf, stem and corm) (taro)
Kalar mocha and Thor Musa ornate
(wild banana) Less available
Moricha Lata(Chui Piper chaba
jhal) Less available
Bamboo Bash korol Melocanna baccifera Moderately
Shoots available
Jungle Fruits Jog dumur Ficus racemosa More available
Chalta Dillenia indica Less available
Gutgutia Fruit Fortium serrattum Less avilable
Khana Fruits Oroxylum indicum Less available

TRt W

Alpinia nigra

Laasia spinosa

Homalomena
aromatica

Threats to the Forest Genetic Resources:

Now in Bangladesh especially hilly forests of mixed evergreen forests are facing serious threats due to anthro-
pogenic activities. Although by the fifteen amendment Bangladesh government has amended its constitution for
emphasizing conservation of biodiversity (plants and animals). According to latest report of IUCN less than five
percent plants have been enlisted for preparing red list for plants. Already many plants are seen in these areas

in few numbers that were occurring more than present.




A good number of possible threats have been identified in CHTs area. Those might lead to depletion of plant
diversity in this headwater forest reserves. Such threats are as illegal logging, firing, agricultural encroachment,
over-exploitation of forest minor products, overgrazing inside the forest, lack of awareness, inadequate number
of forest warden.

O3 Jhuming (Slash and burning agriculture) is the main problem of plantations and natural regeneration. It
causes severe depletion of plant genetic resources.

3 Illegal extraction of valuable timber by organized illegal logger causes wildlife shelter plants (Teak,
Garjan etc.) depletion. Often illegal logger transports timber by underwater bamboo raft.

0 Tllegal fuel wood is being collected by settler. In this way some destitute women are fully dependent on
fuel wood for maintaining their livelihood. Generally they cut down naturally regenerated small plants
in the deep forests and after few days they collect these for selling local market. So certainly this fuel
wood collection hampers natural regeneration.

O Grazing in the national park causes disappearing of natural regeneration of forest plants.

O Increasing road network inside national park causes accelerating depletion of forest plant genetic

resources.

Jhum cultivation

The conservation of forest genetic resources is a multidimensional process. In situ and ex situ, dynamic and
static conservation are complementary part of this puzzle. Finally, conservation is a considerable undertaking,
which needs a scientific background, commitment and partnership of all actors in the forestry sector, public and
private funding and space and time of periodic evolution.

Way Forward:

% To establish and strengthen national forest genetic resources assessment, characterization and
monitoring systems.
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« To develop national and subnational systems for the assessment and management of traditional
knowledge on forest genetic resources.

« To develop international technical standards and protocols for forest genetic resources inventory,
characterization and monitoring and trends and risks.

« To promote the establishment and reinforcement of forest genetic resources information systems
(databases) to cover available scientific and traditional knowledge on uses, distribution, habitats
biology and genetic variation of species and species populations.

« To strengthen the contribution of primary forest and protected areas to in situ conservation of forest
genetic resources.

« To promote the establishment and development of efficient and sustainable ex situ conservation
systems.

« To support and strengthen the role of indigenous and local communities in the sustainable

management and conservation of forest genetic resources.




Development aid in the forestry sector of Bangladesh: politics and implications
Dr. Md.Saifur Rahman, & Dr. Lukas Giessen

Summary

The study aims to analyse the influence of foreign donors on domestic policy making process. Employing the
case of forestry sector of Bangladesh, the study shows that funding as a significant policy instrument playsthe
key role in a country’s political process to set an agenda on the table. The analytical framework and datawere
sourced from the authors’ cooperation in arecent PhD research.We conclude that impact of such policy changes
should be made visible and an impact assessment of such internationally driven policy changes is needed for
informing both, donors and domestic agencies.

Foreign donors, employing their financial, technical and expertise related means, are expected to exert a consid-
erable degree of informal influence over domestic policy changes (Rahman et al. 2016a). Bernstein and Cashore
(2012) described that international actors and institutions may access to and influence domestic/national policy
process through four pathways: international rules, norms and discourses, market mechanism and direct access
to domestic policy making. Rahman et al. (2016a) showed that foreign donors employing the latest pathway
accessed the domestic country system and influenced on policy making in the forestry sector of Bangladesh.
According to the pathway, foreign donors by means of funding, technical assistance and capacity building
programs, may influence the policy making. In development aspect, such influence, for the sake of develop-
ment, might seems simpler; however, in political science, it has a great significance in a sovereign country’s
developmentas well as political process. Consequently, one interesting question might be - how they manage to
set the agenda as an important policy item. The second question, but a bit challenging one is - what are the
impacts of such donor’s driven policies. Arguably, according to Rahman et al. (2016a) during the last three
decades (1980-2014), for 15 of the 17 major policy changes that happened in the community-based forestry
subsector, the links between funding by donors and domestic policy changes has been demonstrated.

In discussing first question, we are well aware that foreign donors patronize funding commonly in the form of
development project aid (DPA) in a recipient country like Bangladesh (see Rahman et al. 2016a; Rahman and
Giessen 2017). This funding — a common form of financial policy instrument may act as astimulusto attract and
to some extentgenerate various forms of instruments as policy drivers (e.g., informational, regulatory and
collective action (see Bocher 2012).This was reflected partially in the research (Rahman et al. 2016b; Rahman
and Giessen 2016; Giessen et al. 2016; Sarker et al. 2017) through which we can see that, the foreign donors
using the DPA tends to advance their informational power element (e.g., through providing technical
assistance) and to a limited extent regulatory element (e.g., through approving allocation of fund, working plan
etc.)in the field of prominent policy issues (e.g. forest biodiversity, forest-related climate change, communi-
ty-based forest management). Funding as a causal variable can also regulate collective action.

If we examine the funding flow in the forestry sector of Bangladesh from 1980 to 2014, one can see that a
continuous flow of funding happened until around the year 2000 (Fig. 1). The World Bank and ADB supplied
all loan money in this period. Both entities stopped committing funding observed in between 2001 to 2008. At
first ADB stopped its” funding in 2003 and it never returned to funding. World Bank followed ADB, not
committing further funding, but it resumed its funding in 2011. The period 2001 to 2008 may be termed as a
hollow period, in which ADB suspended its loan money for a project entitled, “Sundarbans Biodiversity
Conservation Project”due to non-compliance or only partial compliance with agreements related to a lack of
proper implementation of a decentralised management system, as well as a lack of proper financial management
(ADB, 2008, p. 5; Rahman et al. 2016a). It seems to be thought-provoking that in this no commitment period,
USAID as a new bilateral donor entered into the stage by providing DPA through the Nishorgo Support Project
in 2004.At this point, a brand new concept, “forest protected area co-management” was introduced replacing
old “social forestry model”. Thus, several possibilities might be considered interesting in political aspect: First,
ADB’s withdrawn of funding may act as a change agent,since as policy entrepreneurs, the donors might form a
coalition, diffuse their ideas among the policy networksactors, result in no investment in theabove mentioned




period. Second, this may convey a concerted pressure from the donors end due to non-compliance of their
policy prescriptions. Third, this may be a part of mutual belief system among the policy actors that the old
system might be replaced by the new one and as such they (ADB and World Bank) opened up spaces for
USAID to enter into the stage to host a new conservation and development policy era in the country. This shows
a radical change may come about through the advocacy coalitions of donors that in turn result from a common
set of basic values, causal assumptions, problem perceptions and a degree of coordinated activity over time (see
Sabatier and Jenkins-Smith 1993, p. 25). The authors also argued that such changes are usually accompanied by
an exogenous shock that may alter the resources and opportunities of various coalitions (Roberts 1998).
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Fig. 1. Forestry sector development project aid in Bangladesh from 1980 to 2014 (Adapted from Rahman et al.
2016; the line graph represents funding by yearly distribution and the bar graph shows funding by commitment
year)

Accordingly, it is assumed that funding is an important policy tool used by the policy actors (e.g. foreign
donors) to put the policy agenda in the table creating a conditional political environment; otherwise, the recipi-
ent side may miss the opportunity to catch the funding —a policy solution for all problems. Since, according to
Kingdon (1995)a number of streams on problems, politics and policy run side by side simultaneously. At certain
points in time, windows of opportunity open up when these different streams meet. As a developing country it
has problem always floating in the air. Moreover, environmental sector has persistent and long-lasting problem
(Bocher 2016). Funding, here, as anindependent variable create a favourable political environment along with
a significant policy instrument as discussed above, result in solution in the form of policy changes.This is also
perhaps a part of the politics that domestic government may not reject the policy prescriptions of foreign donors
because of concern and financial dependence, as doing so may cause a negative reaction in the donor communi-
ty (Rahman and Giessen 2014; Rahman et al. 2016a).

The second question would concentrate on implications of such policy changes. Problem-solving lies at the
center of policy analysis (Krott 2005) and the perspective which sees it as one of the main rationalities of state
and political actors and is widespread in environmental literature (Bocher unpublished). Hence, it would be
praiseworthy if the policy changes made by the donor can solve the real problem. Consequently, the problem
should be based on facts, compatible with core development context (e.g. forest health, livelihoods) and match
with domestic governance system. It should not be identical to “garbage can” concept (Kingdon 1984), in which
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“a collection of choice looking for problems”, solutions looking for issues to which they might be the answer
and decision makers looking for work™ (Cohen et al. 1972, p. 1).We should also keepin mind that the political
process and changes should not only serve the formal and informal political, economic and strategic interests of
political actors; however, it should also address actual development needs of a country and its economic sectors.
Solution should be made based on actual issue-based problem structures that need to be visible, unequivocaland
scientific; since issue may be sometimes fuzzy,cross-sectoral and inconsistent (e.g. climate change).If it is the
case, then it might be challenging to focus on real problems and seek solution therein. As a recipient perspective
and a significant policy instrument, paying attention for funding is one needed aspect, however regarding other
instruments, such as technical knowledge and information, it is also important to know who are gaining the
most and how the gain could be maximized from the recipient end. Research organizations should come
forward to perform impact analysis of such internationally driven policy changes. Bangladesh Forest Research
Institute (BFRI) is a government institute that can potentially perform such impact analysis as well as can
respond tointegrate relevant research results into political action.In case BFRI is assigned such a task, they will
need research resources for assessing the impacts of those policy changes primarily based on political analyses,
supplemented with economics and legal studies.
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Forest Academy, Chittagong.
Neela Dutta

Introduction : Forest Academy is an in-service training Institute for all Forest officers to keep them. well
acquainted with modern development of Forestry science and update knowledge on Forestry. It is situated in
beautiful hilly surroundings adjoining BFRI at Sholoshar with in Metro polyton city, East Nasirabad,
Chittagong. The Academy initially named as Bangladesh Forest College (BFC) was established in 1964 at
Chittagong to cope up with increased need of the personnel of this cadre and also to build the education and
capacity internally. Initially two year, Diploma-in Forestry was offered to Forest Rangers of Forest Department.
Later on professional and sub-professional programs were introduced.

It was affiliated to Chittagong University in 1977 and offered 2 years B.Sc. (pass) Forestry Degree. Newly
recruited Forest Rangers (having B.Sc. Degree) were given this degree. The intake was 25 per year in 1982 and
the course continued till 1985. After affiliation to the Chittagong University, the college trained 119 Forest
Rangers. They are now posted as Forest Rangers in deferent field of Forest Department. Some are promoted as
Assistant Conservator of Forests (ACF). The professional (ACF) and sub-professional (Forest Ranger) trainees
of the forest department used to be trained at Dehra Dun in British India and there after at Pakistan Forest
Institute, Peshawar up to 1986. After 1986 newly recruited BCS cadre officers were given in service M. Sc in
Forestry and Master of Forestry training course with the assistance of Institute of Forestry and environmental
science, Chittagong University at Forest Academy. Forest College renamed as Forest Academy on 27 June
1989. Forest Academy is now performing various in-service training courses to the Foresters, deputy Rangers,
Rangers Assistant conservators and deputy conservator of Forest.

Objectives of :

1. To professionally cope up with the enhanced forestry and environmental responsibility thrust by the nation
upon FD, wider knowledge and technical skills and regular up-dating of new and innovative developments are
required for the FD personnel through in-service training courses.

2. To conduct in-service training courses of ACFs, Forest Rangers, Deputy Rangers and Other refreshers cours-
es as and when necessary. through suitable curriculum which include changing of national and international
issues.

3. To grow up skilled manpower for forest production, conservation and management in different sectors of
Forest department.

Administration: The Academy is headed by a Director in the rank of Conservator of Forests of Forest Depart-
ment. This Academy is under the direct control of Deputy Chief Conservator of Forests, Education and Training
Wings of Forest Directorate, Dhaka.

Director, Forest Academy, Chittagong




Faculty/Teaching Staff:
(1) Deputy conservator of Forests- 1 no.
(2) Assistant Conservator of Forests- 2 nos.
(3) Chief Instructor- 1 no.
(4) Senior Instructor- 1 no.
(5) Instructor- 2 nos.
(6) Forest Ranger- 2 nos.
(7) Forester 1 no.
(8) Except these, there are more 31 Staffs.

Class Room : 2 Class rooms with AC facilities each having 30 seat capacity. Equipped with Audio-visual
instruments

Computer Facilities : There is a computer room in the 1st floor of the academic building. There are many
computers with internet facilities for the trainees and teachers in the computer room.

Library facilities:

1. Well stock of books/scientific journals.

2. Separate room for reading

3. Facilities for using library from 9.0 am to 5.0 pm except on holiday.
Conference Room: Well decorated conference room for 40 participants A.C facilities

Auditorium: Forest Academy has an auditorium with seat capacity of 300 persons. It is used for conference,
symposium, seminars, opening and closing ceremony of the training courses and cultural activities. The Audito-
rium will be renovated under facilities Development of all Training Institute of Forest Department project in the
next year 2017-2018




Accommodation: Officers Dormitory is just behind the Academy Building. It has-
Well furnished 4 storied building

30 single seated room with attached bathroom

24 hours water and power supply

Dinning facilities at ground floor

Regular cooking arrangement

Experienced cook and staff for shopping/ cooking

Well stocked Utensil/Cookeries for Breakfast/Launch/Dinner

Common room and prayer room.

NN R W=

The various in service degree/courses conducted by the Forest academy are as follows:

Name of the degree/course session year Number of participants
Diploma-in-Forestry 1965- 1966 to 1976-1977 76
B.Sc. (Pass) in Forestry 1978-1979 to 1988-1989 119
M.Sc. in Forestry 1986 to 1988 28
Master of Forestry 2004-2005 30
Short  Courses  (orientation | 1990- 2017 2737
course, Refresher course, issue (till April 2017)
based training course etc.

Following Training Program have been completed successfully at Forest Academy under the following
project/Revenue Budget:

1. Social Forestry Course for DCF/ACF/FR/DR under Forestry Sector project

2. Watershed Management Course for ACFs under Forestry Sector Project.

3. Orientation Course for ACFs under Coastal Greenbelt project.

4. Biodiversity Management and Skill Development for FR/dR/FR under Sundarbans Environmental and
Livelihood Security (SEALS) Projects.

5. Ecosystem Management and Skill Development for FR/dR/FR under Sundarbans Environmental and
Livelihood Security (SEALS) Projects.

6. Assisted Natural Regeneration (ANR) for Instructor/FR/DR/FR under revenue budget.

7. GPS for DFO/ACF/Instructor/Forest Ranger/DR/FR under US Forest Service.

8. Basic Forestry Course for Biodiversity Officers /Wildlife Officers/Wild live Rangers under
Biodiversity conservation and Eco-tourism development Project.

9. Training on Protected Area Management and Ecotourism Development under Strengthening Regional
Co-operation for wildlife Protection Project (SRCWP)

10. Wildlife Crime and GITES for FR/WBCO/FR under Strengthening Regional Co operation for
Wildlife Protection Project (SRCWP)

11. Refresher course on Forestry under Strengthening the Environment, Forestry and Climate Change
Capacities of the Ministry of Environment and Forests and its agencies (MOEF support project).

12. Refresher Course Related to Forestry for DCF/ACF/Senior Research Officers/and other senior officers
will be held on 17/04/2016 to 21/04/2016 under Strengthening the Environment Forestry and Climate
Change capacities of the Ministry of Environment and Forests and its Agencies (MOEF support
project)

Capacity Building for Forest Department Personnel under CRPARP Project.

13. Short Refresher Course of Promoted Officers for Deputy Ranger to above and Foresters Three Batches
(90 Nos) Duration: 10 days, Number of participants in each batch: 30 under Facilities Development of
all Training Institutes of Forest Department project in the financial year 2016-2017.
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Conclusion

The prime objectives of Forest Academy is to develop well groomed and dynamic Foresters by equipping them
with requisite updating forestry related knowledge technology and skill. Indeed the development of forestry
initiations of learning is an expensive proposition but the expected return in terms of general manpower capabil-
ities and the prospect of maximizing and utilization of the countries forest potential is worth many times over
the initial investment that will be made at present the physical facilities of Forest Academy in the process of
development. The desired quality of education and training commit be ensued unless other actions are taken.
There fore it is recommenced what proper manpower planning should be done for the Academy for which more
manpower needed and vacant posts should be fill up posting of willing and experienced teachers and staffs
should be ensured through making the posts more attractive. Last of all Education and Training should be given
highest priority adequate funding and facilities.
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The National Land Representation System of Bangladesh
Rashed Jalall, Mariam Akhter2, Khan Zarin Tasnim1

In response to reduce the prevailing problems of inconsistency between land cover maps, developed by differ-
ent organizations in different time at different scales, Bangladesh Forest Department (BFD) has led the process
of developing an object-based National Land Representation System (NLRS) for Bangladesh. With technical
support from Food and Agriculture Organization of the United Nations (FAO) and financial support from
United States Agency for International Development (USAID), the initiatives have been taken under the project
“Strengthening National Forest Inventory and Satellite Land Monitoring System in support of REDD+ in
Bangladesh”. The process has brought together several national organisations involving an extensive process
of consultation, data collection, translation and analysis of existing classification systems beginning in 2013 and
completed in 2016. The legends of the existing national land cover/use maps and gaps identified within these
processes have been considered in order to develop a complete, dynamic and representative overview of land
cover and land use in Bangladesh.

1 Introduction

The increased use of earth observation data combined with GIS techniques has resulted in an expansion in the
production of geographic databases. These databases can be used in the context of natural and land resourcema-
nagement to monitor forest land area, forest carbon stock and stock changes. However, compatibility and
comparability are often lacking between products, with most of the contradictions existing in the classifications
and legends used. In this context, harmonization can reduce these inconsistencies by highlighting and explain-
ing similarities and dissimilarities between existing definitions of land characterization.

Management of natural resources is closely dependent on the classification system used to monitor the evolu-
tion of the state of environmental resources. Therefore, definitions and classifications are crucial for the assess-
ment of natural resources to evaluate whether policies and measures have positive or negative effects and meet
their target(s). A standardized and harmonised classification system for a country is, hence, very important, for
mapping the land cover. The system can, therefore, serve as a dynamic source of information for several differ-
ent applications and objectives. Such a key-legend applicable to maps, prepared under different modalities, will
facilitate the process of comparison, the production of statistics and consistent time-series data. This paper
provides the formation of the National Land Representation System (NLRS) and also explains the potential it
has for various national initiatives that require national land cover/use information.

2 Land Cover Meta Language
Land Cover Meta Language (LCML), developed by FAO, is an ISO (International Organization for Standard-
ization) standard (ISO 19144-2) innovative object oriented meta-language that allows great flexibility in the
description of land features (Di Gregorio, 2016). LCML emphasizes on the spatial distribution pattern and the
overall appearance of a real life vegetation/non-vegetation element which is perfectly applicable to the concept
of land cover mapping in Bangladesh because -
- It standardizes the process of creating classes
- It provides a general framework of rules that can be used to create specific legends
- If implemented it will bring the land cover community together to create a mutual understanding of
land cover nomenclatures with the aim to produce global, regional and national data sets able to be
reconciled at different scales, level of detail and geographic location
- It may further then be used to specify any land cover feature anywhere in Bangladesh, using a set of
independent diagnostic criteria that allow correlation with existing classifications and legends as
expected.
LCCS v3 (Land Cover Classification System) is a software that is developed to function in a way where there
is an overall implication of the concepts of LCML. It will not only perform the harmonization of data but also
improve the data quality and improve the efficiency in using the information. LCCS v3 has the access to make

Food and Agriculture Organization of the United Nations, Bangladesh Forest Department, Ministry of Environment and Forests, Bangladesh




it function in an easy, fast and intuitive way. In addition, it has the capability to export through a specific appli-
cation using a tool called “LCCS tool” that results in XSD format and can be converted into a proper UML
schema or ingested into a system for advanced queries of the derived database.

The implication of the adaption of this methodology into a national system is much smoother and easier. It gives
freedom to the potential users to innovate their data production and management. Users have the flexibility to
create legends from the National Land Representation System based on their own requirement. The experience
shows that the transition between two traditional legends is more complicated and difficult than the introduction
to the LCML/LCCS method into a national system. But the methodology needs different levels of expertise to
function in a proper way.

3  National Land Representation System of Bangladesh

3.1 Context

In Bangladesh, the information about land cover and forest inventory serves multiple purposes, such as
commercial uses, natural resources management and conservation, climate change mitigation, tracking of
greenhouse gas emissions, etc. Various agencies develop land cover maps for a range of purposes, by making
use of remote sensing and ancillary data (Shaheduzzaman & Akhter, 2013). Apart from the inherent differences
in organizational objectives, dissimilarities in methodologies, boundaries, definitions, classification systems,
varying means and capacities altogether limit the utility and comparability of land cover maps across time,
space and organizations. In brief, organizational differences are highly manifested not only in the end products
but also in the processes involved. In consequence, the use of different land cover maps and their integration
into one system is very limited.

Therefore, there is a long-standing data integration problem in Bangladesh in the domain of land cover
mapping: how to reconcile semantic differences between classification systems. This hinders for example
comparative analysis of multi-temporal mappings (i.e., change detection). The need to improve the interopera-
bility between datasets can be achieved by overcoming differences in data semantics. It is thus expected that the
harmonization of the existing classification systems and development of normative one based on a standard
land representation system will help to reduce the reporting burden, thus reducing costs and in some cases also
improving the quality, robustness, completeness and transparency of the information.

3.2 Development Process

The NLRS is the result of several processes of data collection, translation, analysis and the identification of the
gaps of existing land cover/use mapping processes. This process started in 2013 and was finalised in 2016. The
legends of existing national land cover/use maps were collected, documented and translated using LCML. This
first step allowed the identification of the gaps of existing legends and identification of the meaning of the land
feature classes considering the objective of the institution involved in the land cover map development.

The first training and national workshop on land classification system was held in Dhaka in 2013. Several docu-
ments were developed to support the documentation of the existing land cover mapping activities in Bangladesh
(Shaheduzzaman & Akhter, 2013). In 2015, the second training on LCCS was organized to present and train
representatives from various national institutions the new LCCS v3 (FAO, 2015).

In collaboration with the Bangladesh Forest Department, from over 1000 locations, field data have been collect-
ed by Bangladesh Society of Geoinformatics (BSGI) and Centre for Environmental and Geographic Informa-
tion Services (CEGIS) all over the country. The objective of this field data collection was to collect field ground
data using a specific manual (BSGI, 2016) in order to develop the NLRS. During the process of the NLRS
development, the field ground data are used to characterize the national classes. In March 2016, the national
workshop for the development of the NLRS was organized. With the contribution of experts from Bangladesh
Agricultural Research Institute (BARI), Bangladesh Forest Department (BFD), Bangladesh Institute of
Planners (BIP), Bangladesh Society of Geoinformatics (BSGI), Bangladesh Space Research and Remote
Sensing Organization (SPARRSO), Bangladesh University of Engineering and Technology (BUET), Centre for
Environmental and Geographic Information Services (CEGIS), Food and Agriculture Organization of the
United Nations (FAO), National Land Zoning Project, Ministry of Land (MoL), Survey of Bangladesh (SoB)




and Soil Resource Development Institute (SRDI) a draft national land representation system for land cover/use
mapping was developed. The flexibility and comprehensiveness of the system to accommodate and integrate all
possible national classes were recognized during a national consultation (held right after the workshop) with the
stakeholders in March 2016 (Hadi et al., 2016). Figure 1 shows some pictures from different development
phases of NLRS development.

(a) Training workshop on land cover (b) Training on LCCS and field data collection
classification (March2013) for development of NLRS (December 2015)

(c) Working session on land cover classification (d) National consultation workshop on land
system development (March 2016) cover classification system (March 2016)

Figure 1 Different development phases of National Land Representation System

3.3 Overview

The NLRS is not just a simple legend rather it is a more comprehensive structured list of categories that
provides a solid reference to many mapping activities. In the past a “Representation System”, when presented,
had a static list of classes in the best case ordered according to simple hierarchical levels. A standard system
should represent and affirm the minimum amount of information (classes list) that any national mapping activi-
ty is expected to provide at national level. Different mapping agencies dealing with different mapping activities
can refer to the “Representation System” to apply the minimum set of classes necessary at national or local level
or to further expand the system to create specific application derived extra information.

The whole logic of the system is based on an “object oriented” approach. Each of the categories populating it is
constructed according to the ISO standard FAO LCML (Land Cover Meta Language). The LCML/LCCS v.3
syntax works by making available a set of basic standard LCML “object” (called LCML ‘“elements”, for
instance trees, shrubs, buildings etc.) that can be organized in strata and can be enriched with different types of
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“attributes”. These LCML elements act as standardized building blocks and can be combined to describe the
more complex semantics of each LC class in any separate application ontology (classification system). Each
LCML derived category is represented in a modelling language (UML) that in one side make easier and more
accurate the description of the “real world” features and on the other side easier the understanding of their ontol-
ogy and more efficient their utilization in an advanced GIS modelling environment.

For each one of the classes instantiated in the system an LCML/LCCS v.3 instantiation model exist (in graphical
and XSD format) (Figure 2Figure 2) and it is stored in the National Land Representation System Digital Regis-
try. Therefore when any national (or international) institution wants to use those classes they just need to refer
through the map code to the registry both for the class description and for any other advanced modelling and
GIS operations that require the use of XSD Mark-up language.

| Cultivated And Managod Vegetation

L H 1 O Semb i Vag

L Hatwal Or Beminatural Vegetation

Figure 2: Model representation of the graphical format of the class “shifting cultivation”

The classes instantiated in the system are the “essential” one when considering a basic Land Cover data base at
national level. However, they must be considered as a kind of “Meta Classes” that can be further expanded
according to the needs of specific applications that would require an increased amount of information. The
present model fully supports and guides this expansion. The grey boxes show the extra attributes that can be
added to the model basic “Meta Classes” (Figure 3Figure 3). Figure 3Figure 3 presents examples of the
attributes (grey boxes) that can be used to further expand the thematic content of the system ‘“Meta Classes” (in
this specific example general class “Natural Vegetation” or a more detailed class “Forest”). Such list of
attributes is a guide to harmonize the further class enrichment and is open ended.

Pratural Vegetation Growth Form Propenties Vegmtation A tiualiy
- Cover Percentage (Erumenation )
- Haight {Enumeration)
Natural Vegetation - NV
(Terrestrial)
pastural Vegetation Woody Growth Form Characteristics .

L Allometric Messuremsnt Types- Opsen Ended) "

i )
Forest
Vagetation Woody Growth Form Shrub Dominated Area - 5 | | Herbs Dominated Area - H
Tres Area Management Practice (Types) “"Wn“n" {Terrestrial)
T

Figure 3: Example of attributes
NLRS of Bangladesh is divided into 7 distinct levels for the complete understanding of all the land features in

Bangladesh. These levels are generated with the help of LCCS v3. Each of these levels come from one master
category and are further granulated for identifying more distinct land cover which is how a hierarchy of legend

i,




has been developed (Figure 4). Level 1 consists of two classes ‘Vegetated” and ‘Non-vegetated’. Level 2
consists of four classes dividing the former classes based on presence of water. Level 3 consists of total 8 classes
based on artificiality of the previous classes. Level 4 and level 5 includes 21 and 24 classes, respectively, where
most of the classes are in vegetated category. Level 6 includes 10 classes and level 7 has 5 classes which are
basically the extended class from upper ones.

Mational Land Representation System P——— ..:,_:*.,,__
Srhamatic Dverviow of 1 Bt Claceos Ralabordnp i

|
[
ey T ke [
ey |~-¢-HETW =4 :-L_._:-i_‘i_' E D
" e |4
ﬁm— = ; _..._ =
ﬂ—:ﬁ- + = -__1- o
e ) ey .

Figure 5: The major structure of the national land representation system of Bangladesh

4. Land Cover Map 2015

SPOT 6 satellite imagery of 2015 was used for the development of land cover map under Forest Department.
Considering the resolution of the imagery and NLRS a classification system has been developed (Figure
6Figure 6) to use the satellite imagery for the development of land cover map for 2015 (Figure 7Figure 7).
Followings are the legend and land cover map 2015 that was validated with over more than 14000 samples plots
using google earth by engaging the organizations mentioned above through an extensive workshop.
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Figure 6: National land cover map legend
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5. Conclusion

The NLRS of Bangladesh represents the structural form that has been developed as a complete classification
system in order to describe the features that are most likely to be found in Bangladesh. The present system tries
to instantiate all these basic requirements in a logical innovative framework that is tailored and fine-tuned for
Bangladesh. To better understand the overall concept of the system it is important to analyze its overall structure
and the functional relationship of the different elements that represent it.

The NLRS can represent all past, present and future legends in a harmonized way. It is expected to be the
foundation for building sustainability in land cover assessment and monitoring in Bangladesh allowing compa-
rability between maps developed by different agencies and for different purposes. The dynamic nature of the
land cover system of Bangladesh makes it hard to keep tracks, but the NLRS has the potential to ease the
process not only at present but also in the near future. The system has been designed to be flexible enough to be
adapted to all specific in-country needs. In addition to the creation of specific legends for specific applications,
the system has also been used as a reference bridging system to compare classes belonging to other existing
classifications. The system was served in determining the legends for developing the Land Cover Map for 2015.
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Potential of rubber wood- as a source of timber
Dr. Khurshid Akhter

Rubber (Hevea brasiliensis Muell Arg.) trees are extensively grown in about 30 countries of the world
for the production of natural rubber. Rubber plantations are confined to tropical and subtropical regions making
a total area of about 90,000 km2, of which 91% present in Asia, 6% in Africa and 3% in Latin America. Malay-
sia, Indonesia and Thailand are accounts for about 75% of the global rubber plantations. Rubber trees are
mainly raised for the production of natural rubber. But after 30-35 years, latex cannot be collected economically
from the rubber trees. Then the production decreases gradually and during re-plantation, a considerable quantity
of rubber wood are obtained.

In Bangladesh, Rubber tree was first introduced in 1910 to the tea gardens of Fatikchari upzilla in
Chittagong and Sylhet district. In 1954, rubber plantation was made by Forest Department at Madhupur of
Tangail, Hazarikheel of Chittagong and Tetulia of Panchaghar districts. In 1960 plantation was established by
Forest Department in Raozan of Chittagong and Cox’s Bazar districts. In 1962, plantation of rubber tree was
handed over to Bangladesh Forest Industries Development Corporation (BFIDC), and further plantations was
made in Chittagong, Sylhet, Tangail and Sherpur regions.

Up to 1997, BFIDC comprises of 13,212 ha. of rubber plantation in 16 rubber states . So far, 20 differ-
ent clones of rubber have been introduced in Bangladesh through but grafting of high yielding variety mainly
of Malaysia (Rashid, 2006). Chittagong Hill Tracts Development Board (CHTDB), several multi-national
companies and private entrepreneurs raised rubber plantations from1962 to 2007. Until 2005, all these organi-
zations raised about 27,386 ha. of rubber plantation in the country.

Rubber Plantation

The potential of rubber wood as a source of timber has already been recognized in India, Sri Lanka and Indone-
sia. In Malaysia, an increasing volume of sawn rubber wood is being used for furniture manufacturing and
other applications. Research was carried out at Bangladesh Forest Research Institute (BFRI) to determine the
different properties and improve the quality of rubber wood. For its end uses different properties like seasoning,
machining and hand tool, finishing, strength, veneering, plywood and particle board making etc. were deter-
mined.

Chief Research Officer, Forest Products Wing, Bangladesh Forest Research Institute
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Rubber logs

The wood possess excellent properties for interior designing, wood working and furniture making due
to its attractive light colour, beautiful grain structure, smooth finish and light weight Compared to Indian and
Malaysian rubber wood, The wood of this tree is marketed for a wide variety of end products, such as furniture,
parquet, paneling, flooring, wood based panels and indoor building components, as an alternative timber
species .In addition to latex and wood production, rubber trees also play an important role in carbon sequestra-
tion. The major problem in rubber wood utilization is its low durability. In natural state, rubber wood is highly
susceptible to insect and fungal infestations due to its high starch content.

The high humidity in Bangladesh possesses a severe sap stain and mold problem in rubber wood.
Additionally, the moisture content of timber provides conductive conditions for the entry and establishment of
the fungus . A wide variety of fungi causes decay of rubber wood. The causal sap stain fungus Botryodiplodia
theobromae while typical genera of mold fungi have also been identified . It was reported that the optimum
temperature was 300 c for the initial establishment and growth of B. theobromae . No growth was found at 50oc
and 60oc. But fungus could tolerate and survive at high temperature once it was established inside the wood. It
was found that the natural durability of rubber wood is poor. It can withstand only 6-9 months in stake yard
test. Preservative treatment is therefore necessary to protect the timber from wood degrading agents during
service.

The texture of rubber wood is fairly even and medium course with moderately straight and slightly
interlocking grain. the wood is whitish yellow when freshly cut and turns to light straw or light brown with
occasional light pinkish tinge as drying progresses. The wood is soft to moderately hard, light to moderately
heavy with average weight of about 515 kg/m3 ( 32 Ibs/ cu.ft) at 12% moisture content. The wood is diffuse
porous in appearance. The sapwood and hard wood are indistinguishable by colour. Wood is pale yellowish
while on fresh cut, becoming brownish or cream to reddish brown on exposure with darker streaks at the irregu-
lar interval.

The wood of this tree is marketed for a wide variety of end products, such as furniture, plywood
particle board and indoor building components. It was stated that rubber wood could be utilized as raw material
for ply wood and particle board manufacture. Rubber wood is easy to work in sawing and machining. It is also
suitable in narrow gauge band saw blade which is widely used in sawmilling sector of Bangladesh. Rubber
wood has acceptable working properties ; planning, shaping, boring, mortising and turning. Other tests of
planning, shaping boring, mortising by carpenters hand tools show excellent working qualities. The results
indicate that rubber wood can be used for manufacture of furniture. It has an extensive use in doors, windows,
house constructing and furniture. Sawn timber from the rubber plantation of Bangladesh Forest Industries
Development Corporation (BFIDC), are being used for making furniture.
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Seasoning is the most important and effective measure for wood protection and utilization of wood.
Due to the presence or movement of moisture in wood, different stresses are developed in different parts of the
wood. Consequently, cracks, shrinkage, warping etc. are developed in the material and hence it is necessary to
maintain the moisture to a uniform level throughout the timber and equilibrium with the external condition of
humidity. In Bangladesh, the equilibrium moisture content of wood attains as low as 10% during the winter and
goes up to 18% during the monsoon season. As such, considering the whole year, timber is said to be properly
seasoned if it is dried to about 12 — 14% moisture content

Rubber wood can be seasoned well in both air and kiln drying method. It is found as moderately strong.
Freshly felled sawn rubber wood contains moisture 100 to 150 %. Moisture content of sawn timber lowers down
gradually up to 12 —14 % for making furniture and construction material. Different wood drying methods such
as air, kiln and solar drying are practiced in BFRI for seasoning of rubber wood. Required times are 6, 20-25
and 45-50 days for kiln, solar and air-drying respectively. Rubber wood is medium dense timber and exhibits
lower radical, tangential and volumetric shrinkage.

DOOR WINDOW
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Logs should be stored under water in log ponds if it would not be possible to process in sawmill within
3-4 days. A mixture of boric acid, borax and sodium pentachlorophenol are used for preservation of rubber
wood but today pentachlorophenol not encouraged for lumber treatment since, it is highly toxic to human and
animal, and strictly prohibited to some countries. For making indoor furniture from rubber wood, water borne
preservatives by diffusion method are used. Borax or boric acid at 1-10% concentration can be used as preserva-
tive. To keep the rubber as fresh as sawn wood color, it should be treated immediately after sawing, otherwise
stain may occur.

Rubber wood logs and planks can be prevented temporarily from early deterioration by spraying of
mixture of 3% boric acid and 2% borax solution. For long time protection, rubber wood can be treated by diffu-
sion, soaking and pressure process. Rubber wood is treated by CCB (copper sulphate, sodium dichromate, boric
acid) solution when it is used in outdoor condition and treated by BB ( borax, boric acid) solution when it is
used in indoor condition.

Chair Cushion Chair

Tapping of rubber trees starts in the fifth to seventh year after planting and continues for 25-30 years.
The classical method for tapping is the removal at each tapping of only a thin layer of bark from the out end,
thus permitting a smooth flow of latex and allowing the bark to regenerate. A special knife is used to incise the
bark so as to wound the resin canals without damaging the cambium. However, improper tapping in smallhold-
ings often has negative consequences for wood recovery. After 30 years, a decline in latex production renders
further tapping of the trees uneconomical, although smallholders may continue for many years. The trees are
then removed and replaced with new seedlings.

Chest of drawer
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Rubber wood is fine, straight grained and light yellowish to white in colour similar to the civit (Swinto-
nia floribunda ) or champa (Micalia champaca). In consideration to extractives, chemical components and water
repellent property of rubber wood, the species may be suitable for indoor purposes, chemical pulping and
conversion products. Based on working properties by machine and hand tools, mechanical properties using
universal testing machine and other related equipment, furniture & construction material and other product were
made. The properties were compared with different commercial wood and found closely comparable to gamar
wood. It is suitable for furniture manufacture owing to its low shrinkage and good dimensional stability. Rubber
wood can also be made durable by using preservative treatment. By using technology and following scientific
procedure, the quality of rubber wood can be improved. Thus the potential use of rubber wood can decrease
pressure on traditional timber species.
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Importance of Zoonosis in Captive Wildlife Conservation
S M Golam Mowla

A zoonosis is any disease or infection that is naturally transmissible from vertebrate animals to humans.
Animals thus play an essential role in maintaining zoonotic infections in nature. Zoonoses may be bacterial,
viral, or parasitic, or may involve unconventional agents. Hotspots—areas with high biodiversity as well as high
human population density—where zoonoses are most likely to be found. Jones and colleagues (2008) identified
such hotspots in Figure-1: By conducting “smart surveillance,” researchers are able to target their resources and
efforts in areas where human—animal interaction is most likely to provide conditions favorable to zoonoses.

Figure- 1: Emerging infectious disease hotspots. Hotspots are indicated in red and include areas of high biodi-
versity and high human population density, which may correlate to high connectivity between humans and
wildlife. SOURCE: Jones et al. (2008).

Drivers of Zoonotic Diseases:

1. International trade and travel: Inadequate inspection of cargos worldwide lead entry of infected animals,
insect vectors, and diseased plant products undetected into geographic areas where natural parasites, predators,
may be absent and host resistance is lacking.

A prominent example is the foot and mouth disease outbreak that devastated the UK in 2001. It originated from
a container load of Chinese meat that was described as something else on the bill of lading. Millions of
containers were unloaded at various ports around the world, but it was not possible for inspectors to peer into
every one.

2. Global climatic image: It has been established that the occurrence of more spread of Vector-borne zoonotic
diseases such as yellow fever and certain encephalitis is found as the geographic range of their mosquito vectors
increases. Warming temperatures, considerably long rainy season and shorter winters play promising role in the
establishment of the tropical diseases dengue and malaria in more temperate areas of the world.

3. Habitat destruction: The driving force of animal habitat destruction that is deforestation leads the wildlife
reservoirs of zoonotic diseases to find their habitation to come into closer proximity with humans. The sudden
emergence of Nipah virus disease in pigs and humans in Southeast Asia in the late 1990s may have been caused
by rapid deforestation. The natural reservoir for Nipah virus appears to be fruit-eating flying foxes (bats in the
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genus Pteropus).

As deforestation reduced their native food sources, flying fox populations were thrust into closer contact with
commercial fruit orchards and fruit trees on pig farms, where the virus spread to pigs and then to humans.
Recently in Bangladesh bats were found to be reservoir of Nipah virus.

4. Over population: As human populations increase and encroach upon wildlife habitat, people get more
contact with wild animals and the diseases they carry. Population pressures increased the consumption of bush
meat; as a result they are more exposed to infected blood and tissues during butchering.

5. Ecotourism: Tourism activities can introduce diseases to wildlife. Serious diseases such as malaria, measles,
and tuberculosis were among those most likely to be transmitted to Primates by human visitors.

6. Food safety: A good number of emerging infectious zoonotic diseases threaten the safety of our food supply.
The control of these diseases requires the collaborative efforts of various agencies. Veterinarians, public health
and human health professionals all should continually work together in the trace-back and control of food-borne
illnesses. Reducing the microbial load entering the food chain by implementing herd, flock and health initia-
tives reduces the challenge on food safety management systems and controls in food processing plants,
commercial catering establishments and in domestic kitchens. Changing consumer lifestyles are creating a
demand for more ready-to-cook and ready- to-eat meals, and this is adding more steps to the food chain,
presenting more opportunities for things to go wrong.

7. Biodefence: There are some zoonotic diseases not familiar to the general medical community but these exist
as potential agents of bio-terrorism against human populations. Zoonotic bio-terrorism agents need to be
seriously considered as these can target agriculture, causing economic disruptions and undermining consumer
confidence in food supplies.

The threat of bio-terrorism and emerging infectious diseases has stimulated various public health agencies to
recommend promptly enhanced surveillance activities to supplement existing surveillance plans. Furthermore,
the concept of agro- terrorism has also emerged, emphasizing the potential major risk that the economy of a
country could be massively disrupted by the introduction of highly contagious infectious disease outbreaks into
the livestock or wildlife populations.

The health of wildlife is directly linked to that of both domestic animals and humans. Diseases among wild
animals can also provide early warnings of environmental damage, bioterrorism, and other risks to human
health.

Disease outbreaks among wildlife are a complex enterprise, involving not only many steps, but also many fields
of expertise, as illustrated in Figure- 2.
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Figure-2: Complexity of disease investigation in wildlife populations. SOURCE: Dein and Wright (2008).

The complexity begins with the significant variation around the world in the ways humans interact with differ-
ent kinds of wild animals. A primary difference exists between cultures whose subsistence depends on agricul-
ture and wildlife, and in which direct contact is thus a feature of everyday life, compared to more prosperous
societies, in which interaction takes place primarily in the context of leisure activities. Because some subsis-
tence economies are directly dependent on animals for survival, disease outbreaks among wildlife can have a
dramatic impact under these circumstances.

One Health Initiative:

The One Health concept is a worldwide strategy for expanding interdisciplinary collaborations and communica-
tions in all aspects of health care for humans, animals and the environment. The synergism achieved will
advance health care for the 21st century and beyond by accelerating biomedical research discoveries, enhancing
public health efficacy, expeditiously expanding the scientific knowledge base, and improving medical educa-
tion and clinical care. When properly implemented, it will help protect and save untold millions of lives in our
present and future generations.
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The interdependence of humans, animals, and their environment has never been more important than at the
present time. In our global world, the free easy movement of people and animals has vastly increased, and along
with it, there has been a corresponding exponential increase in the risk of exposure to zoonotic agents.

Current Scenario of Bangladesh Forest Department in Wildlife Conservation:
(1 At present under wildlife nature conservation circle Forest Department operating limited passive
surveillance activities on few wildlife diseases with 05 (Five) wildlife hospitals throughout the
country:

[ 02 - at Safari Park (Gazipur & Cox'sbazar)
(1 03 -at Wildlife Rescue Centers (Sylhet, Rajsahi and Khulna)
(1 06 - wildlife veterinarians and one veterinary epidemiologist actively engaged with this activities

-
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Wildlife Center: Being to be established by Forest Department through a world bank funded project -
"Strengthening Regional Cooperation for Wildlife Protection Project”" and will act as a center of excellence for
national wildlife conservation, education and research in future in the country.

Conservation practices in Bangabandhu Sheikh Mujib Safari Park, Dulahazra, Cox’s Bazar :

To conserve wildlife from extinction, ex-situ conservation practices have been taken by Bangladesh Forest
Department through protected area management like, Safari Park, Eco-park etc. Bangabandhu Sheikh Mujib
Safari Park, Dulahazra, Cox’s Bazar is the pioneer Safari Park of Bangladesh which was established in 1998
with an area of 900 hectares. With the major goal of serving the national need of biodiversity conservation
education, research, recreation and in-situ and ex-situ conservation of the threatened, extinct and endangered
animals.

Wildlife Population in Safari Park :

Class Species Captive population Rescued and released
Mammal 23 138 675

Birds 21 59

Reptile 9 150 141

Total 53 347 816

Contribution to Conservation breeding: While Safari park is the home of critically endangered, endangered
and extinct in wild animals, Conservation breeding practices has been done to improve their population size &
few of them breed successfully in captivity. Records are given below:

Class Name of the Number of Conservation status
Species offspring
Asiatic Black Bear 2 Critically endangered (IUCN Red list, BD-
2015)
Mammals
Royal Bengal tiger 2 Critically endangered (IUCN Red list, BD-
2015)
Asiatic Lion 5 Endangered (IUCN )
Hippopotamus 5 Vulnerable(IUCN)
Wildebeest 3 List concern(IUCN)
Hog deer 3 Critically endangered (IUCN Red list, BD-
2015)
Bird Pea fowl 4 Regionally extinct(IUCN Red list, BD-2015)
Reptile Salt water crocodile 20 Endangered (IUCN Red list, BD-2015)

TSI A NG @ FHE 2059 | 539




Major out breaks in Safari Parks:

SL.No. Name of Disease Victim Year of occurance
01. Rabies 3 wildebeest died; 2012
Source of infection was
Wild fox
02. Elephant Herpes virus 1 elephant calf (7
years old) died
03. Trypanosomiasis 1 lion calf died 2008
04. New castle Disease 3 Emu Bird died 2011
05. African Horse sickness 8 Zebras Gazipur Safari Park
06. Canine distemper disease 2 lion cubs died Gazipur Safari Park

Most common diseases under passive surveillance are:
v/ Rabies,
v/ Anthrax
v/ Tuberculosis
v Avian Influenza
v/ Some parasitic Diseases

There are large water bodies in parks and every year a lot of migratory birds shelter here, so probability of
outbreak of Avian influenza in the park is high.

Animal keeper or animal caretaker can be infected by directly or indirectly such as by handling diseased animal,
secretion (feces, urine, and nasal dropping) from infected animals.

1. Salmonella infection by handling snakes and turtles.
2. E coli infection by handling wild animals where some of the animals are infected.
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Vaccination schedule:

SL.No. Category Disease Name
01. Herbivores . FMD(Footh and mouth disease),
II.  HS(Hemorrhagic septicemia),
lll.  Anthrax
02. Carnivores . Feline pan leucopenia,
Il.  Triquine (Blood protozol vaccine),
M. Hexa dog

(Canine distemper,Canine
Parvo,Leptospirosis,Rabies,Canine Adeno virus,)

03. Primates . Rabies,
. Tuberculosis.

04. Birds I ND ( Newcastle disease),
I. Fowl Cholera,
II. Mycoplasma etc.

Wildlife diseases may have profound effects on an ecosystem, or be evidence of threats to an ecosystem. More-
over, once a wild population has been depleted or eliminated, there is no mechanism for its replacement, as
there would be for livestock.

Present Collaborative activities by Bangladesh Forest Department:

(a) With icddr,b:
e Jointly involved with an active surveillance program on Avian Influenza through a collaborative
project-" Role of waterfowl in Avian influenza" from 2010 to 2012
e 1172 wild birds sampled and 0.33% (16) were found positive to Avian Influenza virus A

(B ) With IUCN:
e Working with a recently launched (from 15th January, 2015 project) project on "Investigation of Wild
to Domestic Bird Avian Influenza Transmission: Multi-year Monitoring and Surveillance Program".
e Main objective is to identify migratory patterns wild birds and to quantify the possible transmission of
Highly Pathogenic Avian Influenza (HPAI) from wild to domestic birds.

(C) With Eco-Health Alliance:
e Jointly involved with active surveillance program in wildlife through Novel pathogen discovery
program in high risk human-wildlife interface under PREDICT-2 and target species are wild rodents
e Bats and Rhesus monkey.
e Targeted Nipah virus surveillance in Fruit bats.
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Challenges for Inter-sectoral collaboration:

e Poor wildlife disease diagnostic and surveillance facility: at present there is no wildlife disease
diagnostic laboratory at national level and major constrain in wildlife disease diagnosis, surveillance
and monitoring.

*  Weak wildlife expertise and capacity: at present Forest Department has limited skilled technical staffs
(veterinarians, epidemiologists, laboratory technician etc.) and resources for wildlife disease diagno
sis, surveillance and reporting. Capacity building activities (staff training, infrastructure development,
modernization of wildlife handling & restraining equipments etc.) should strengthen.

e Fund and technical support: to ensure equitability in partnership availability of funding source and
technical support is needed for capacity development.

Requirements:
In Wright’s view, a truly effective wildlife disease prevention program is critical to protecting human health.
He identified the following requirements for establishing and sustaining such a program:

e Greater awareness and understanding of the importance of wildlife health;

e Substantial resources to build or improve capabilities;

e Mandatory reporting for wildlife diseases;

*  Standardization of observations and reporting; and

e A global clearinghouse for reporting.

Wildlife disease reporting system:

| Public

Human Heallh
Agencies
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Figure-3: Proposed structure for a wildlife disease reporting system. SOURCE: Dein and Wright (2008).

Dein (Dein and Wright 2008) suggested, however, that the existing infrastructure is “minimal” and that the
challenge is not just to increase awareness of the ways in which wildlife can affect the health of domestic
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animals and humans, but to broaden understanding of shared risk. He pointed out that new threats may come
from a newly emerging virus or “some garden variety [pathogen] like tuberculosis or plague.” He closed with
the observation that “a lot of [the] technological issues are more easily overcome than the people issues, and the
mission issues,” such as the best way to share data, which data are most useful, getting permission to share
them, and acting on them.

Opportunities:

¢ Joint response and surveillance for EIDs: Scope to work together with recently emerging Infectious
diseases and zoonoses in country/region such as Nipah, Anthrax, Avian Influenza and Rabies.

* Logistics, security, and finance

e Design and implantation of collaborative research: Applied coordinated research could be
conducted on zoonotic diseases of wildlife origin to mitigate risk of spillover, evaluation and
transmission of etiological agent. e.g. Nipah , Avian Influenza

e Laboratory support;

* Epidemiological investigation: Opportunity to study movement pattern of influenza viruses from
wild birds to domestic poultry species and human;

¢ Infection control and containment;

¢ Clinical management;

¢ Information management, media relations, and social mobilization; and

¢ Expertise in environmental health or medical anthropology.

e Operationalization of One Health activities for control of zoonotic diseases. Operational and
technical coordination.

Conclusion:

The compelling message is that sustained disease surveillance is a basic human and animal health necessity
because ongoing interactions among humans, animals, and the environment will inevitably lead to disease
emergence or re-emergence, which has the clear potential to disrupt or destabilize societies, trade, economies,
and hence, national security. Thus, building an understanding of the importance of and commitment to disease
surveillance, and the capacity and resources to comply with existing guidelines, are essential to improving
surveillance for emerging infectious diseases of zoonotic origin worldwide.
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DRONES FOR WILDLIFE CONSERVATION
Md. Modinul Ahsan

1. Introduction

In a technological context, a drone is an unmanned aircraft. Drones are more properly known as Unmanned
Aerial Vehicles (UAVs) or Unmanned Aircraft Systems (UASes). Fundamentally, a drone is a flying robot. The
aircrafts may be remotely controlled or can fly autonomously through software-controlled flight plans in their
embedded systems working in conjunction with onboard sensors and GPS. Drones are generally classified
based on their propellers and purpose of use. Drones can bear heavy loads, contain camera, stabilizers and be
equipped with or without GPS. Uses of drone in diversified activities e.g. from delivery of goods to photogra-
phy, agricultural farming to wildlife protection, monitoring traffic offences to finding out missing people, and
exploring mineral resources hard-to-reach to scientific research etc. which are normally difficult for the human
being have been gaining popularity (TechTarget 2017).

Now a days the UAVs are mostly allied with the military, where they are used initially for anti-aircraft target
practice, intelligence gathering and then, more controversially, as weapons platforms. Drones are also used in a
wide range of citizen roles ranging from search and rescue, surveillance, traffic monitoring, weather monitoring
and firefighting to personal drones and business drone-based photography, as well as videography, agriculture
and even delivery services. Apart from these, the drones are also used for conservation purposes from watching
out for elephant poachers in Africa to looking for orangutans in Indonesia. The drones are able to monitor areas
out of reach for humans and get a much wider view than someone on the ground could and the surveys and
monitoring operations carried out with drones actually more accurate and effective than operations carried out
by trained scientists and conservationists on the ground (TechTarget 2017).

2. History of drone use cases

The first generally used drone was a full-size retooling of the de Havilland DH82B "Queen Bee" biplane, which
was fitted out with a radio and servo-operated controls in the back seat. The plane could be conventionally
piloted from the front seat, but, generally, the plane flew unmanned and was shot at by artillery gunners in
training. The term drone dates to this initial use, a play on the "Queen Bee" nomenclature (TechTarget 2017).

In late 2012, Chris Anderson, editor in chief of Wired magazine, retired to dedicate himself to his drones
company, 3D Robotics Inc. The company, which started off specializing in hobbyist personal drones, now
markets its solutions to photography and film companies, construction, utilities and telecom businesses, and
public safety companies, among others. In late 2013, Amazon was one of the first organizations to announce a
plan to use commercial drones for delivery activities. Others have since followed suit; for example, in Septem-
ber 2016, Virginia Polytechnic Institute and State University began a test with Project Wing, a unit of Google
owner Alphabet Inc., to make deliveries, starting with burritos produced at a local Chipotle restaurant (TechTar-
get 2017)..

Other common drone applications include drone surveillance and drone journalism, as unmanned aircraft
systems can often access locations that would be impossible for a human to get to. Drone education is also
expanding; Embry-Riddle Aeronautical University, long a training ground for the aviation industry, now offers
a Bachelor of Science in Unmanned Systems Applications, a Master of Science in Unmanned Systems and an
undergraduate minor in Unmanned Aerial Systems (TechTarget 2017).

3. Use of drones

Drones usually conjure images of serious military unmanned flight equipment, typically in the form of
unmanned aerial vehicle, unmanned aerial system or remotely piloted aircraft. With their impressive track
record based on their lithe configuration and versatile maneuverability in hostile environment, drones have
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altered the manner in which wars are being fought. Now, the same technology and expertise in the form of
‘eco-drones’ is all set to revolutionize and redefine the environmental conservation arena. Over the past five
years, the application of drone technology, especially in the field of wildlife conservation, has increased
phenomenally. It has in the process, set an example of successful civilian use of drones (Sriraj 2015).

In 2011, Brazil proved the peaceful credentials of this technology when it acquired 14 drones and used them for
wildlife conservation, fighting illegal logging, mining and poaching. This proved to be an immense asset to the
authorities and also aided them in the enforcement of environmental laws. Since then, the non-military use of
drones, especially for wildlife conservation, has become a well-known option. In the South Pacific region,
National Oceanic and Atmospheric Administration scientists are using drones to gather health data on sperm
whales, while the Sea Shepherd Conservation Society is utilizing drones to track and photograph Japanese
whaling vessels deemed by the organization to be engaged in illegal hunts (Sriraj 2015).

Recently, the World Wildlife Fund has initiated a drone-based project with the aim to observe and document
movements of the endangered wildlife threatened by illegal poaching. India has started using the drone technol-
ogy for wildlife protection with nearly 10 States in the country already using drones to keep tab on endangered
animals. However, the use of drones is at very premature level in Bangladesh, this is partly due to the evolving
regulations, policy, availability of dependable and affordable technology and guidelines of operations. If the
drones have to move beyond the usage in wildlife conservation and other miscellaneous act such as restaurant
deliveries, this technology needs to be upgraded to the next level where it can be applied to a large-scale issue
where the limitless potential of the drones can make a vast difference (Sriraj 2015).

Environmental conservation and biodiversity preservation is an apt area where many organizations are already
putting in tremendous work; these institutions can be encouraged to incorporate use of eco-drones in their
projects. Historically, researchers and environmental scientists had to rely on either days of trekking through
tough terrains or opt for expensive alternatives such as aircraft surveys to collect precious data. As a result,
conservation initiatives were performed infrequently-sometimes decades apart resulting in time intervals during
which great environmental changes took place that subsequently went unrecorded (Sriraj 2015). However, the
drones can be used in the following sectors (Bird 2014):

Arctic Surveillance © First Responders ¢ Forest Fire Management ¢ Pipeline Monitoring ® Power line Monitoring
¢ Cinema and TV applications ¢ Environmental Survey ® Forest and Land Survey ¢ Agriculture and Crop Spray-
ing ¢ Crime Scene Surveys * Offshore Monitoring * Critical Infrastructure Protection * Internal Waterways °
Mineral Surveys
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Poaching and Game Surveys ¢ Wildlife Surveys ¢ Atmospheric and Ocean Studies ® Border Integrity * Crowd
Control and Monitoring * Ice Flow Monitoring ¢ Pollution Detection ® Search and Rescue ¢ Arctic Communica-
tion * Counter Narcotics * Enclosed Area Security * News Services ® Traffic Monitoring

4. Importance of drones in wildlife management

Conservation researchers and wildlife biologists are increasingly using drones to save money and improve the
accuracy of their fieldwork, flying unmanned aircraft over migrating birds, spying on rhinoceros poachers and
photographing forest density. Drones are inexpensive, easy to use and can provide more accurate data in some
cases than researchers can get with traditional methods. They are particularly handy for counting the number of
animals in a given location and surveying habitat in difficult-to-access areas. Traditionally, researchers hired
pilots to maneuver airplanes overhead, or recruited teams of biologists to trudge through the forest in order to
complete these tasks (Nordam 2015)

a. Terrestrial wildlife

The drones, now-a-days are found very powerful tool in wildlife ecology and can provide novel remote sensing
data at fine spatial and temporal scales (Anderson and Gatson 2013). Applications of UAS technology are
diverse and growing, ranging from sampling airborne microbes, to locating wildlife poachers, to providing data
on cetacean behavior and body condition. As the technology and regulatory frameworks improve, research
applications are diversifying rapidly. The terrestrial wildlife has long relied on aerial surveys to quantify their
abundance, distribution, and habitat. Recently, UAS have been used to carry out these key functions, and to
capture data that were previously difficult to collect using manned aircraft. Count-based estimates of abundance
have been obtained by UAS for water-birds at wildlife refuges (USGS 2014), white pelican (Pelecanus erythro-
rhynchos) breeding colonies (USGS 2014), sandhill crane (Grus canadensis) migratory stop-over sites (USGS
2011), snow goose (Chen caerulescens) and Canada goose (Branta canadensis) flocks (Chabot and Bird 2012),
and greater sage-grouse (Centrocercus urophasianus) lek sites (Hanson et al. 2014). Thus the drones can be used
for wildlife ecological analysis of terrestrial habitat in future widely.

b. Marine wildlife

Marine species are notoriously difficult to study, and manned aircraft have played a key role in investigations
of their distributions, movements, abundance, and body condition. Advances in UAS technology have made it
possible to successfully survey marine mammals at primary feeding, birthing, and haul-out areas up to 150 km
from shore (Koski et al. 2009). Similar to the constraints of manned aerial surveys, detection of mammals by
UAS surveys is strongly dependent on wave conditions and the color of the animal, and is maximized by
high-resolution imagery (Koski et al. 2009). Dugongs (Dugong dugon), sperm whales (Physeter macrocepha-
lus), killer whales (Orcinus orca), and bowhead whales (Balaena mysticetus) have been successfully surveyed
using fixed-wing and multicopter UAS fitted with high-resolution digital cameras (Hodgson et al. 2013; NOAA
2014a; Durban et al. 2015; Koski et al. 2015). In addition to counting marine mammals, useful information on
body condition, age, and sex can be obtained.

c. Spatial ecology

Advances in technology — such as higher payload capacity of small UAS and miniaturization of multi-
spectral and hyper-spectral sensors in conjunction with improved computer -processing capabilities — have
allowed practitioners to monitor habitat for fish and wildlife species. Data collected through traditional
remote-sensing techniques (eg manned aircraft or satellite) are often too coarse in resolution to suit fine-scale
ecological studies (Wulder et al. 2004). Commercially operated satellite sensors can now produce data at finer
resolutions; however, operational constraints include prohibitively high costs associated with acquiring images,
cloud contamination of regions of interest, and the inability to repeat measurements over required timescales
(Loarie et al. 2007). It has been argued that UAS equipped with remote-sensing payloads (eg RGB cameras,
color IR sensors, and light-weight thermal systems) may help to resolve issues associated with spatial ecology
(Anderson and Gaston 2013).




Small UAS can hover at lower altitudes to capture fine-scale habitat metrics such as forest canopy gaps and
understory plant diversity (Getzin et al. 2012). Additionally, the flexible maneuverability of UAS may circum-
vent issues associated with cloud contamination and minimize time between site revisits (Herwitz et al. 2004).
Fine-resolution remotely sensed data obtained via UAS have been used to quantify habitat characteristics in a
number of studies. For example, habitats of wetland birds, including the US federally listed Yuma clapper rail
(Rallus longirostris yumanensis) and south-western willow flycatcher (Empidonax traillii extimus).

On the other hand imagery was obtained via UAS has also been applied to delineate localized cover types,
estimate percentage of bare ground (Breckenridge et al. 2011), catalog forest composition (Dunford et al. 2009),
and calculate leaf area index and chlorophyll content (Berni et al. 2009; McGwire et al. 2013). Furthermore,
UAS equipped with IR or high-resolution cameras have been used to monitor the distributions of invasive
species (Zaman et al. 2011; Wan et al. 2014), produce vegetation maps (Laliberte et al. 2011), and identify
forest canopy mortality (Dunford et al. 2009).

5. Negative impacts of drone on wildlife

The drones are not away from creating negative impacts on wildlife. Researchers from the University’s
Unmanned Research Aircraft Facility (URAF) or Adelaide Drone Hub, say that drones are a useful tool for field
research and their use is growing in popularity. But, they warn in a report published in the Cell Press journal
Current Biology, this new technology could also have undesirable and unforeseen impacts on wildlife and there
is currently little understanding of the risks (https://www.laboratoryequipment.com/ news/2016/05/research-
ers-recommend-steps-limit-drone-disturbance-wildlife; accessed on 14 March 2017.) It has also been found
that bird can be stressed while incubating in their nests which might affect the offspring. Study conducted by
Ditmer et.al in 2015 on black bear shows that UAV flights affect on movements and heart rates responses on
free-roaming American black bears. They also observed that there was a consistent strong physiological
response but infrequent behavioral changes in the black bear.

6. Limitations

Major limitations to the widespread adoption of UAS include difficulties in obtaining permits for use, limited
survey range, and data -processing time. Many of the small, battery-powered multi-copters that are favored due
to their low costs, energy efficiency, and ease of operation must be recharged or have batteries replaced approx-
imately every 20 minutes, thereby restricting survey range. Larger UAS are capable of longer flights and greater
payloads but are prohibitively expensive for most researchers Furthermore, many small UAS cannot currently
be flown safely during severe weather conditions (Weissensteiner et al. 2015).

Another current limitation of UAS involves the processing of large amounts of data generated by surveys.
Digital photos, video, and other remote-sensing data often require a substantial time investment for data organi-
zation and processing; however, automated programs have been developed to improve the efficiency of this
procedure (Groom et al. 2011). In addition, the effectiveness of UAS in replicating results obtained by tradition-
al surveys of wildlife is currently being debated, and the accuracy and precision of UAS-derived population
estimates is being tested. Promisingly, recent research on the effectiveness of UAS in estimating wildlife popu-
lation parameters (eg Koski et al. 2009; USGS 2011; Martin et al. 2012; Goebel et al. 2015) shows that this
technique can indeed be highly accurate.

7. Drone in Bangladesh

Like most of the ICT related innovations, positive and negative coverage on Unmanned Aerial Vehicles (UAV),
Unmanned Aircraft Systems (UAS) or Remotely Piloted Aircraft Systems (RPAS) (popularly known as
“drones”) in popular media is the recent regulatory concern for obvious reasons, even though they promise
epoch-making deliverables. When conscious readers condemn the fatalities suffered by the civilians as a conse-
quence of military drone attacks on terrorists, people are simultaneously fascinated to enjoy stunning photo-
graphs captured by using drones (Karim, 2016). This machine can be used in the inaccessible forests especially




in the mangrove forests and hill forests. This can be highly useful in monitoring forest and wildlife crime and
fire hazard with special care. However, unregulated use of drones has raised some privacy, safety and security
concerns too, the most important being the aviation security issue. Between April to October 2016, 23 near
misses collisions between the aircraft and drones were investigated by the UK Airprox Board, where 12 were
at 'a serious risk of collision', and 1 was passed within 25m of a Boeing 777 near the Heathrow Airport. In 2014,
Magistrate Court in the UK fined one £800 and awarded costs of £3500 for dangerous and illegal flying of drone
in restricted airspace over a nuclear submarine facility (Karim 2016).

Drones, capable to contain cameras, can create serious privacy challenges too and a case of such nature is now
pending in the USA Federal Court. The Supreme Administrative Court of Sweden has recently banned the use
of surveillance drone cameras without special permit. In 2015, House of Lords of EU Committee called for
compulsory registration of all types of drones to track and manage drone traffic and handle safety concerns
(Karim 2016).

Use of drones for different purposes have been gaining popularity in Bangladesh too and news reports covered
stories on seizure of drone components from Islamic militants, use of drone by the South African Cricket team
during their practice session, inspection of Padma Bridge and seizure of drones, with or without owners, in
different occasions even though the present Import Policy does not contain specific provisions on drone import
in the country. Following the experience of other countries, the national aviation regulator, the Bangladesh Civil
Aviation Authority (CAAB) has also issued Circular to provide information, instructions, requirements, proce-
dures and standards for drone operation in the country's airspace. This Circular includes some blanket provi-
sions to widely cover the operation of RPAS for any professional and/or non-professional purposes like aerial
photography, geomantic surveying, crop observation, advertising, research and development by obtaining a
Special Flight Operation Certificate (SFOC). A major and sound pilot has to meet additional requirements, inter
alia, e.g. safe and not reckless or negligent operation to ensure aviation safety and protection of life or property,
subscribe to liability insurance etc. The RPAS Operator needs to take prior permission 45 days before the
intended date of operation. For import of RPAS, permission from the CAAB is also required (Karim 2016).

There are still rooms to improve this CAAB Circular. Instead of covering wide and general provision on regis-
tration and operation, provisions developed on the basis of UAV classification seems to work better. Besides,
the Circular only refers to penalties and fines for reckless and negligent use of RPAS and procedural aspects are
not covered. Thus, it is uncertain how to prove anyone guilty and how to fix the amount of fine if found some-
one guilty. Moreover, the requirement for ‘appropriate liability insurance’ requires further clarification. As the
CAAB Circular suggests the pilot, operator or importer to follow the manufacturer's instructions, a prospective
applicant should carefully look at the manufacture's liability clause and jurisdiction issue while assessing and
signing the purchase agreement (Karim 2016)..

8. Conclusion

The burgeoning application of UAS in ecological and wildlife demonstrates that a growing number of scientists
are embracing this novel technology to meet their needs. This technology has been used to address a broad
diversity of eco-successfully logical research and problems, and can be a cost-effective, safe, relatively quiet,
and effective alternative to traditional survey techniques. Despite the advantages of conducting field research
with UAS, major obstacles to their widespread adoption by ecologists include regulatory limitations, data-pro-
cessing time, and fuel capacity or battery life. At this time, UAS are best suited to situations where they can be
launched from platforms or areas that are relatively close to the target, and are not suited for areas The future
utility of UAS for ecologists is expected to be determined by the regulatory framework of the aviation adminis-
trations within each country in which they are operated, rather than by technological limitations (Vincent et al.
2015). In most countries, UAS must be operated within line-of-sight and lengthy permitting processes are
necessary (Anderson and Gaston 2013).
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A Short Focus on Soil Erosion in Bangladesh
Dr. Mohammad Zahirul Haque

Introduction

Soil erosion is a trenchant environmental complication throughout the global and local

level terrestrial ecosystems. When soil is left exposed, raindrops hit and loosen the soil

particles and then with minimum of 2% slopes, it starts moving toward downhill. Sheet

erosion is the dominant type of soil erosion. The impact of soil erosion is intensified on

sloping land. Erosion inflicts multiple and serious problems to a developed eco community such
as agricultural crop, forests or water body. The major theoretical viewpoint on soil erosion
focuses on growing population pressure, that enhances people migrating to and conversion of
forest areas into homestead and agriculture. Research revealed that the increasing rate of soil loss
is severe after clear felling of forest (Certini 2005). Deposition of eroded soil particles in fields,
floodplains, and water bodies are major environmental concerns. Soil erosion reduces soil
productivity, scars the landscape, and causes downstream damage. Sediment accumulation in
water bodies affects water quality and its storage capacity, biological activity, and reduces
recreational potential (Lal 1998).

Bangladesh is a highly dense populated country. Its watershed is prone to land degradation

due to deforestation and other anthropogenic interference which explores soil erosion.

River bank erosion is a serious hazard that directly or indirectly causes the suffering of annually
about one million people. A large number of people living in both rural and urban areas
frequently become the victims of flooding annually. Therefore to keep the watershed healthy

it is important to know the erosion rate, its effects and mitigating measures.

Table 1: Present scenario of Bangladesh river condition and siltation

Length of inland waterways 24,000 km
Least available depth range 3.90 mto 1.50 m
Annual quantum of silt 2.5 billion tons

(Source: modified from Bangladesh Waterways Assessment.doc, BWDB)

A research on suspended sediment concentrations throughout the Ganges-Brahmaputra River
System was conducted. It revealed that during the high-discharge monsoon season, suspended
sediment concentrations vary widely throughout different geomorphological classes of rivers
such as main river channels, tributaries, and distributaries. The sediment loads in these classes
indicate that 7% of the suspended load is diverted from the Ganges and Ganges-Brahmaputra
rivers into southern distributaries. The calculations show that the Ganges carries 262 million
tons/year of sediment and the Brahmaputra carries that of 387 million tons/year. Again the
conjoined Ganges-Brahmaputra River carries annually 530 million tons of sediment which is
80% of the sum of the loads that the Ganges and Brahmaputra rivers carry from upstream of the
confluence. The remaining 20% of sediment is diverted from the main river by the distributaries
and deposited along the main river channel during overbank flooding (Barua 1990). The total
length of inland waterways in the country is24,000 km and the annual quantum of silt deposits
2.5 billion tons (Table 1).

Source of sediment
The Ganges and Brahmaputra rivers drain 3/4 of the Himalayan mountain range, carrying ~ 1,000,000,000
metric tons of sediment to the Bengal Basin, or ~7% of the world flux of sediment to the oceans.

Assistant Conservator of Forests, Development Planning Unit, Bangladesh Forest Department
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Accelerated soil erosion in the hilly regions of the country occupies about 1.7 million hectares with the erosion
rate of 2.0 to 4.7 ton/ha per year (Source: Bangladesh Agricultural Research Institute, BARI).

Causes of Soil erosion

Bangladesh is a tropical country, situated mainly on the deltas of large rivers flowing from the
Himalayas. The highest elevation of the delta area is =150 m (+500 ft) above sea level, and most
of the area is one or two meter (a few feet) above sea level. Its soil consists mostly of fertile
alluvium. During the rainy season floodwater covers most of the land surface. The northwestern
section of the country is drained by the Tista River. The hilly regions are in the east, notably in
the Chittagong Hill Tracts to the southeast and the Sylhet District to the northeast.

An estimated soil loss rate in hilly area of Bangladesh is 4.2 tons/ha/yr. and 7-120 tons/ha/yr. on
30-40% and 40-80% slopes, respectively (BARI). This huge erosion occurs due to mainly
shifting cultivation. Besides soil loss, significant quantities of plant nutrients are also depleted
from top layer causing tremendous soil degradation. In addition, the country is losing its forest
area at the rate of about 3% annually due to deforestation. The deforested area becomes
susceptible to severe water erosion, which is about 102 tons/ha/yr. In Bangladesh, bank erosion
is caused by strong river current during the rainy season.

About 1.7 million hectares of floodplain areas are prone to riverbank erosion. Some areas of
Bangladesh are also affected by wind erosion, particularly in the Rajshahi and Dinajpur regions
during the dry months of the year. The soils eroded from the hills are deposited somewhere in the
downstream (Goodbred and Kuehl 1998). Burial of agricultural land by sandy over-wash is a
common feature in areas adjoining the active river channels and hill streams. The entire northern
and eastern piedmont alluvium and the Chittagong Hill Tracts are adversely affected by the
deposition of coarse materials brought down by runoff water. Table 2 shows the drivers of soil
erosion in different region of Bangladesh.

Table 2: Drivers for soil erosion in different region of Bangladesh.

Region Drivers

Natural Human intervention
North-west Tista avulsion and shifting; and Groundwater abstraction and Tista
Brahmaputra avulsion and westward Barrage
migration of the Brahmaputra
North central ~ Brahmaputra avulsion-Changes of Unplanned settlement, industrialization
flow regime in distributaries along the distributary rivers in this
region, Ground water extraction

North east Brahmaputra avulsion -
South east Tectonic uplifting, ie. up-folding, Unplanned settlement, industrialization
delta pro-gradation along the distributary rivers in this region
South west Deltaic subsidence Dry season flow diversion, coastal
Delta pro-gradation polders

Factors for Soil erosion

e  Rainfall: Huge rainfall increases more runoff with topsoil
e  Soil particle: Clay soil resists the rain water infiltration and supports runoff.
e  Topographic factor: The topography of a given landscape, its rainfall and/or wind
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exposure influences the land’s susceptibility to soil erosion

e  Vegetation Cover: Land areas covered by plant biomass (living or dead) are more resistant to wind and
water erosion as rain drop and wind energy are dissipated by the biomass layer and the topsoil is held
together by the biomass

e  Support practice: Natural vegetation, construction site, terracing etc.

Effects of Soil Erosion

Water erosion is the most widespread form of degradation affecting 25% of agricultural land of Bangladesh.
Soil erosion reduces the general productivity of the terrestrial ecosystems. Soil erosion increases water runoff
due to decreasing of water infiltration and the water-storage capacity of the soil. In addition, during the erosion
process organic matter and essential plant nutrients are removed from the soil and soil depth is reduced.
Research found that one ton of fertile topsoil averages 1 to 6 kg of nitrogen, 1 to 3 kg of phosphorus, and 2 to
30 kg of potassium, whereas the topsoil on the eroded land has an average nitrogen content of only 0.1 to 0.5 kg
per ton. Erosion substantially reduces soil depth. If soil depth is reduced from 30 cm for deep soils to even less
than 1 cm for thin soil then plant root space can be minimized and the plants could be stunted. Soil erosion
accelerates river bed siltation which needs huge expenditure. An official statement of Water Resources Ministry
reveals that an estimated cost of TK 9,56,834 crore will be required for conducting the dredging works of 2100
kilometers of 24 major rivers across country over the next 15 years aiming to increase and maintain their
navigability.

Two simple empirical models used for soil erosion evaluation

Many different erosion and sediment/nutrient transport models are used. Among those the Universal Soil Loss
Equation (USLE) model is used in tropical countries. The model has undergone much research followed by
modifications such as RUSLE (Revised Universal Soil Loss Equation and MUSLE (Modified Universal Soil
Loss Equation) as described in Table 3.

Table 3: RUSLE and MUSLE Equation

The Equation for RUSLE Model: The Equation for MUSLE Model*:
A=R*K*LS*C*P Y=(Qx Q) " xKxLSxCxPxIl.8
Where, Where,

Y - sediment yield to the stream network in
metric tons,
Q - runoff volume

A — Annual soil loss, in tons ha™ year™
R — Rainfall erosivity factor

K — Soil erodibility factor Q, - peak flow rate in m’ s-!

LS — Topographic factor (Zhang et al. K - soil erodibility factor

2013)(Zhang et al. 2013) LS - slope length and gradient factor

C — Cover management factor C - over management factor and can be derived

from land cover data
P - erosion control practice factor which is a
field specific value

P — Support practice facto

*To estimate sediment yield by MUSLE model, it is required to calculate runoff, peak flow rate, soil erodibility
factor, length and slope factor, vegetation cover factor and management practice factor.

Significance of Soil Erosion Evaluation
Comprehensive study on soil erosion evaluation for Bangladesh watershed scale had not yet been done except
some few erosion assessments conducted in Chittagong hill tracts.

TSI AT NG @ FHCAAT 2059 | 5909




Mitigating Measures/ Recommendation

Based on the discussion above, following mitigating measures can be adopted:

e  Comprehensive evaluation of soil erosion for all watersheds in Bangladesh

e Identification of sediment source such as degraded / uncovered sloppy areas; Construction site especially
in hilly areas such as infrastructure, road, hill cut area, landslide areas, human settlements in the hills etc.

e  Erosion Control technologies: Reliable and proven soil conservation technologies include ridge planting,
no-rill cultivation, crop rotations, strip cropping, grass strips, mulches, living mulches, agroforestry,
terracing, contour planting, cover crops, and windbreaks. Each conservation method may be used
separately or in combination with other erosion controlled techniques

Conclusion

A green watershed contributes:

e  Reduced runoff and thereby minimum erosion from the main river basins and sub basins

e  Keep the river navigable and maintain water quality and thus save massive expenditure of dredging.
e  Dense vegetation can contribute to Carbon sequestration and reduce greenhouse effect.
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Medakocchopia National Park: Challenges to overcome
Mohammad Yousuf

Introduction: Medakocchopia National Park (MKNP) is nationally known for protecting the most extensive
stands of mature critically endangered Garjan (Dipterocarpus turbinatus) trees in Bangladesh. MKNP is a
tropical semi-evergreen forest on low hills in Fulchari Range of Cox’sbazar North Forest Division. The park is
a potential area for climate change mitigation and adaptation with the Carbon-di-oxide sequester capacity of
687 tons per hectare. Originally the entire park area was a rich garjan forest. But due to anthropogenic pressure,
some parts have been converted into illegal settlements by the encroachers and some parts of plain low lands
are being cultivated for agriculture by the local villagers and farmers. MKNP is bordered by 13 villages where
most of the people depend directly or indirectly upon forest. Encroachment by settlement and agriculture has
been associated with tree poaching, hunting, and collection of fuel wood, bamboo, cane and other forest
products. This is encouraged by sawmills in the vicinity and unemployment. With the successful implementa-
tion of Assisted Natural Regeneration (ANR), MKNP presently becomes one of the biodiversity hot spot and
attracts more local and foreign tourists, visitors, academics and researchers. Nature lovers can walk through
different foot-trails of 1-2 hours walking path and can enjoy enormous green beauty of the park. However,
MKNP is facing now some severe challenges and immediate attempts should be taken to overcome those
challenges.

Description:

a) Location and Area: Medakocchopia National Park (MKNP) is situated in Medakocchopia Block of
Medakocchopia Beat of Fulchari Range under Cox’sbazar North Forest Division in Khutakhali Union
of Chakaria Upazila of Cox’sbazar District. The park is around 40.0 km north from Cox’sbazar and 5.0
km south from Dulahazara Bangabandhu Sheikh Mujib Safari Park and located on both sides of
Cox’sbazar-Chittagong Highway with an amazing undulating landscape of 395.93 ha of which
reserved forest (RF) area is 358.99 ha and the rest 36.94 ha area is of protected forest (PF).

b) Declaration as National Park: The forest area is declared as Medakocchopia National Park under the
provision of Wildlife Preservation Order 1973 in the year 2004 by the Gazette Notification No. moef
(br-3)-32/2003/356 dated 04/04/2004.

¢) Forest Type: The ecological type of the forests of Medakocchopia National Park is tropical semi-ever
green forest.

d) Vegetation Cover: The most part of Medakocchopia National Park is covered with dominant and
co-dominant hundred years old mature and over-mature Dipterocarpus turbinatus and some other
garjan trees of the species of Dipterocarpus costatus, Dipterocarpus alatus and Dipterocarpus gracilis.
Other associated native forest trees present include Telsur (Hopea odorata), Boilam (Anisoptera
scaphula), Gamar (Gmelina arborea), Chapalish (Artocarpus chaplasha), Jam (Syzigium spp), Jarul
(Lagerstroemia speciosa), Kadam (Anthocephalus kadamba), Arjun (Terminalia arjuna), Polash
(Butea monosperma), Batna (Quercus spp.), Civit (Swintonia floribunda), Uri am (Mangifera
sylvestris), Sonalu (Cassia fistula), Amloki (Emblica officinalis), Horitoki (Terminalia chebula),
Bohera (Terminalia belerica), Dumur (Ficus hispida), etc.

e) Wildlife Status: Medakocchopia National Park is now the area of more diversified wildlife. It is the
home of some 13 amphibian species, 30 reptile species, 21 mammal species and 168 bird species. With
the implementation of Assisted Natural Regeneration (ANR), MKNP area has now become a good
shelter of most threatened wild Asian Elephant. It is the home of Hog Badger, White-crested Laughing
Thrush and the globally vulnerable Great Slaty Woodpecker. Among 16 indicator bird species found
in the forest area of Bangladesh except Sunderban, 11 are available in Medakocchopia National Park
area. These include Red Junglefowl, Oriental Pied Hornbill, Green-billed Malkoha, Crested Serpent
Eagle, Scarlet Minivet, Greater Racket-tailed Drongo, White-rumped Shama, Common Hill Myna,
Abbott’s Babbler, Puff-throated Babbler and Crimson Sunbird.

Assistant Conservator of Forests, Cox’sbazar North Forest Division




f) Population, Literacy rate and Profession: Approximately 3500 families are living within the area of MKNP and in
surrounding 13 villages. Total population is approximately of 19,249 persons of which male 10,514 nos. and female
8,775 nos. Literacy rate is around 24%. Out of total population 87% are Muslim and rest are Hindus and Buddhists. Most
people are dependent on agriculture.

Co-Management Status:
a) Date of formation of co-management: 17th November 2009
b) Area coverage: 395.93 hectares
¢) Co-management council: 01 no.
d) Co management committee: 01 no.
e) Village Conservation forum: 13 nos.
f)  Community patrolling group (CPG): 1 no.
g) CPG member: 35 nos. (Male- 31 nos. and female- 4 nos.)
h) Nishorgo Shohayok (VCF level Facilitator): 13 nos.
i) Peoples Forum: 01 no, member- 26 nos. (Male- 13 nos. and female- 13 nos.)
j)  Eco-tour guide: 06 nos.

Plantation activities:
a) AN.R:100.0 hain 2014-15.
b) Cane plantation: 20.0 ha in 2013-14.
c) Ornamental tree plantation: 2.0 ha (5,000 nos. of seedlings) in 2012-13.

Eco-tourism activities:
a) Park office: 1 no.
b) Parking area: 200 sq m.
¢) Picnic corner: 1 no.
d) Round shed: 1 no
e) Visitors’ round shed: 2 nos. (done by CREL)
f)  CPG patrol shed: 3 nos. (done by CREL)
g) Ticket counter: 1 no. (done by CREL)
h) CMC office: 1 no. (done by CREL)

Prevailing threats and challenges:

a) The proposed Dohazari - Cox’sbazar railway will go through Medakocchopia National Park splitting it into two parts by
removing some potential garjan mother trees. This will create noise pollution, habitat fragmentation and casualty risk to
the wildlife including most threaten Asian elephant residing in the park.

b) The Cox’sbazar - Chittagong highway going through Medakocchopia National Park will be further expanded into 4-lane
that will also create further habitat fragmentation and casualty risk to the wildlife leaving narrower space for most
threaten Asian elephant residing in the park.

c) A tendency of the evicted families from the alignment of the railway and 4-lane highway to further encroach the
remaining national park areas and make illegal settlements to take refuge over there.

d) Electric line, telephone line, optical fiber line, etc. going through the park disturbs root system and crowns of the trees
of the alignment.

e) Illegal occupation and conversion of the park land by some unauthorized educational and religious institutions, illegal
settlements, hat-bazars, agriculture, etc.

f)  Excessive illegal human settlements in the park gives scope for over exploitation of forest resources and thus making
human-elephant conflicts. They use younger natural regenerations as fuel-wood and do not allow them to grow up.

g) Use of younger garjan trees and saplings in the near-by salt production fields.

h) Lack of manpower and improper logistic support.

i) Lack of transport, fuel and lubricants.
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n)

0)

No fund for implementing more ANR and guarding the ANR already established.

Influence of politicians and influential in unauthorized occupation of the forest lands and construction of illegal
settlements over there and opposing by them in case of eviction of encroachments from forest lands.

Disputes of land ownership over forest lands of national park resulting differences in the maps and records of R.S survey
and B.S survey. Some notified reserved and protected forest lands of national park were intentionally or mistakenly
recorded as private lands or khas lands in the B.S survey though these were originally recorded in the R.S survey as forest
lands.

Traditional system of forest villages and forest villagers and the uncontrolled and unmanaged usufruct right over forest
land they exercise is the great concern today for forest department.

Vested interest of some of the co-management committee and council members of graving forest lands and not releasing
the forest lands for scientific management of national park which were previously occupied, settled and cultivated by
them illegally.

Lack of approved long term master plan/management plan for the scientific management of the national park.

Suggestions/recommendations to overcome the threats and challenges:

a)
b)
)

d)

e)

g
p)

h)

i)
)
)
m)

n)

0)

The proposed railway and 4-lane highway should be aligned, designed and constructed in such a way of incurring less
cost and minimum loss to the national park.

There should be an arrangement of sufficient over-pass and under-pass corridor for the uninterrupted and easier
movement of wild elephant and some other wild animals.

Electric line, telephone line, gas line, optical fiber line and other utility pipe lines can go through beneath the island in
the middle of the 4-lane highway to avoid damages of crown and root system of the forest.

All kinds of illegal establishments, settlements and encroachments should immediately be evicted and the identified
landless poorer can be rehabilitated in a minimum area of ecovillages inside or outside the PA providing necessary
facilities.

Sufficient skill development trainings and alternative income generation activities should continuously be carried out
among the local poor to make them self-sufficient and divert them from forest dependency.

Fast growing firewood plantation can be established in the impact zone of national park to meet acute demand of
fuel-wood.

Substitute of garjan pole can be popularized in salt production.

Immediate measures should be taken to correct the false records of forest lands as private or khas lands in BS survey
maps and records which were originally recorded in the RS survey as forest lands.

Traditional system of forest villages and forest villagers should critically and justifiably be examined and the forest lands
over which they do practice their usufruct right can be taken under scientific forest management.

Sufficient professional trained staffs should be employed with modern equipment and all necessary logistic supports.
Sufficient fund for implementing more ANR and guarding the ANR already established should be provided.
Transport facilities should be provided with the supply of necessary fuel and lubricants.

Sufficient number of modern arms and ammunition should be provided and regular training should be arranged for the
field staffs.

Long term master plan/management plan for the scientific management of the national park should be undertaken.
Protected Area Rules and/or Co-management Rules should be designed in such a manner that no illegal occupier of
forest land can possess any of the positions of Co-management Committee and Co-management Council of the Protected
Area.

Remuneration of the Community Patrol Group members should reasonably be increased.
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Figure 2 MKNP

Figure 3 MKNP

ISR A ST € FHFCAAN 059 | 5€d




“INqe TA (e T
@, ax Toeer e

9 S S
QIS (T 7=
e *IINET HCLA (e
BIRISECEERSIERG R

QLIRS ER G Y
IFI AT IR AT
i (om AR M2
&' 9 @TR e |

T T A e
MR FAIE AL IR
AT AL TR ACS |

AT oiTg TS bt
Y A I Al FICS 2

e f&fee o
ARAENI @ |
TOIF AICST LI | |

TCIT @GR, AT 37 o, 38!

g SCR | TR AT SN @ FHRCET 2059




BFR AR, (BFIR I ITFHe:
MR- AT -2004
- ifeta &

Yook FET WB 1O ST G NN TSI AT AR-JIZIAT FASETT I AT W
FY AT I AIROIFSIF A I T FACS P I Wopid Q0O *12M 2T G S o0y | et
TN 7Yl FRYT & Sl ¢ weiey 5w - e f[fey s e sarwed qom = m T ke
TR, TS AR — ST SITSJITT “HATeT 8 T, AT AJS XM il ST Sy 00b AT
QTF AfeTRT G IR, TBATGIT @ AFS GeF KA PREFRNTT W St @3
ebre Snaifre =om “TR-GIE T |

Bamperm = s g o Do Pl = Mg

e L S .

fom: T2 T - Q054 (C "ARTHITHRE PR O (FI-TIAGCAS 2 T A et

G ¢ QIR Ao T QS | AT ©IPTRy T1 @ Aeas Gfere Sifwr s egfos sami
SR | Wb efsfre Tt I, wefkiEre TorE, Sare SR, I FREre wred Tesiin
TIGL ST IENACHR TG M AR GAFSIEZ (TR 1 ZPT TR I PR Giaeavay 8 §f
TnAIfer; 3¢ REAR WS A ¢ e | Aretione e [fey ned, et meew elgfos svim ragiemm
A WIS #1619 07 PR | TR RIS TS (2205 TR S0 0% Ao [Rfwesig
TR AP IET ISy S0 QBT W AT 2 S AT G R T - AT T4 T
TSN Toiter Al IR | @ S ST 8 TGN Ty AR AT (ATFS AZ AIZ21
IS &) | I GRFIATT FAFI 8 FIA TP 92 S92 Z0R AR-IIZI AG S | T4 T
8 FIFR FEGH AfIeTe 2feding 2rre TZ-IRE TS | TICHR AIFET 77 T 93 qIReNfs
o | #jRITE ffen (e ANME €0 STt SRR TSI A IFIOT AR T @ (AFIAA T
PR | SFE THE SR (A8 TSI A0 BRI Soleld SIHaiReel e Iae S0y Ieifre
R | TS ANIEE IR FFTO Sga I 2000 AT ITUIAIIC OF N AZFOF I @t 7o
TRZ 71 AT AZ-TIBIA 2@ S ABABL FCACT | AIFIED ARIATIT 0 IS, FIAT AR @
T, AN TS, SR e AN, AFS GHAFE Ivg T2 oA g ¢ 7MfHE f[em wie-
wiftea fefare GFwaITeT 72 TRFIAN! TG TS S TR | T @ ST ALFBIg AN TS
o SN TRATEIT AT «F2T AL ICECE | N7 (BT etbrae «fm whl-SIes) g
FATFICE TR-FIGI TRAGC B qBCR | 059 T FIZEE @GRS OO @8 TZOILes]
(@) 4T - 2> T afFe qarm 29 6 AR-TZIAT NG TG I (BT TR APeofifer

TSR IR ANGA 8 FHFCTEAN 2059 | 3¢9



N

TG ARTS T TS (FHCT QINfefas AfTg=T T4 AR | FR-TIFIo 720w &fs =g I ¢
FHER AL @A FF, FFEd TRt g affs Sgae Afqag= toft w7 | Afzsgaig fefers 3w,
I @ I G2 ST s Wl IR QIR @ QIRSIF SHAce G ARG F0E |
TR-TRZAT NS I WA 2FFO AT P& FACR W LT G W Q7 AL (06 AF
S | AIFOF W A& QAR RN AT FCF, I ST AT TR (0T oo O Frenmacs agfod sieet
T B | S T 0 A0 @I, 90T W0 S e Meae Weo | Koy do-ngel-Freg-sngeat-ee-
TRRT eI FEiter I RS WG NCST ST A0, ST (T | I 19, CATTATST (A ST T-18,
SRR A1q (ol FCR, TAR AR QIR G ICH, I T 8 Y ©Iewd 8 @i |

foa: Pififer g sWeTTAR I RIS foa: oy e M=ot S

TZ-TIFI AT AT Sboo FRSHIG (G &= (FfifE) «ar efefafy amermdima smee 3= “irar fwesz |
@ Bzet we (P smenat fFer 3wzt fcs =7, sii-e-3wrelide w<g) Jaite 27, f[esils qeee =
o1 Ty ffey effrd coftaey, (pI-Rom (A0 @gfe Faameed 9 s fafey e ¢ Agfe (e |
TP IV ST LFNT (TN TR QAT NLAMIRCPR &) TG JFHI SABHT IR AT
205% I FCACR | 7R (AN O 52! ¢ YIFOF T FHHCA (T9P MITTa AFrowame fofey «B
SRR S | S WAR 7 AN TS SOTRCTT Ay ¢ FIA AR TOI 4 T AR o
SHIer AT @I LAV (@I @ FTHE G S | TS eqiHiat WL JTHRH e FCaw GF6
T AT R of IS @ Ffos 7o WFSeHared ML | B SSACET TRl (€5
2 T R AT 2T T FEHT ARIGT AT oA T |

Ui seaMmLaLlE




AT IR AT AP 2AE FIAGT TSI 0 TG LT (T TR ©F IO SRR WO | S (AT
S BT T AT @2 AT THZT TIFT A AT @ eAf D @A e Afimife @ @ =
2SI vt 27 GTAT ToTF ©F ZTeT TRATCIR ST AT (@ | AR-(IZA Al oq elfis frdalie Trgea Srsresr
foq | @3 mfeq T TFRIT 20" FAT TABE AT, FARONT ARTEA QT ¢ ISR,
BTS2 ISR & T TR '8 AT AP (AF 21 AR FINTOIT AT I | @O0 TINIT-
TR ZIRCe Sy R (BN IH Gy w=f<e eaited [uafB ewpsd | B2 WR-IIZHA 8 (B I
AT FCHT ORI AT T ARl TN AR-IZIAE N | @ O e 20® AR IFFe Gl
W AR QAT O @ AT e, e 73R, Qe Shmw ey e, Marr aifa
AT I WIN TSJIW | RIS I ATST I IR (AT SHITLETS SICHT G AN B ©RIe
G T (A0S I | FH Ao ffegy < FETeRe &y AT BTet (Tl (e #ATe | 77/ wedqr 9o
S T e e i FE TN e I @ AT | wdie SR AR (@I G G
TR S 1 0 eI TeNfae T e F0e 20 |

fom: ZNT TR TR 8 W—WW&WWW

ST TS (FICT BT FIRe T 7F = | W «% (7! AFS- =BT &y 47 @S-
T - ST Fhe, #NRTS, Teed, et o eetiereT | epfo-oRG J0e #Altd ANe Ao AT AL -
(R TSR AR 20 S 7R G MG AT FAE | T 0 847 Seifalars oeg smm
SRFAFIT @ TSR TR SRR A o F(F | ANfLF 8 AT S{ZF Tae S AT 8 IS N
| FTR-TAZA FRAGT 6 T ARG ACTH AR NGO A6 7RG Feafire Goietiy aFfce o
CTTE SRR ST I8 T TR & GoFR PRI ST Neafos T @ Sy Jfea et
I (T | ORI eiFfS 757 YT Mo I8 FA0o T (@ &F© @ SFoTe SZ GCADTA (A
T3 WISADT QTR A ATG | 9F2 A «Q #ABA 4TS (AF TYS Il 8 AR (AF WS 0 FA SACoNdy
FTZ-IZI TN 8 T AT HCATe AT Sope 27 71 B s 21 | simironifer 712 ot ieotota
T RfST 757 @b PR SEAE @Ffe TN ¢ el IF "REFWR G 6 FPTIR T
T SRS T RCT | TR IR TRANGCTT NLAGT THAS] WS (G GFS ARG e e
fem 2re oM |

e srifcr Rivcarr ¢ <o dfediem Rivam- egle e ApoTe! ¢ o AR (FE oS
oo | eFfs ¢ Geahay e T © 01 Afedieas [FTcarT T=-AIF#1a1 Ao 7 @ St
ey SR Mo e SRR 2= 9790 3G |




5m: TR TRAGTTR TR &S Tl @ W Sy TGRS AR @ TN o Codt (4ot

Ffafers 8 e By Afes Mrwe! $3fRE 2re St AT (@A FIER & T=Re! Al - &4Ffe
AT TS G AL TR~ TIZAT AT R Jface IFA 8 TRITS GAFT AT | (T TS0
i TR T ZCS MR-

TR Te S Iy T, SolrerE, ISfae AAfqan zre g ww ¢ afdrwel wgwen; s
Tiferema T o2fke, qfafens ¢ Wi afsdi, @@ Fad ANES wRme! $=fe, AMIESs I,
23fe 16w, Wie=Ri wqmie, FTFm & GTeTs F16, FaHICEE Sy SR Tojih Srareary |

2039 M FR-[IZA Mo efesmy Ray = G2 AR-(IZA, G2 I TRAFA” | P
R G AR AHMACp TS @ TP AT G 0 GIZIAT @ Fed Fife®
TG FCHT (AR e A1 |

&Y | ESRT FHEMT IS 8 FHCET 059




SO A0 I o AR
SIS YA

TFR e fiterites afo efoq SIyer S@mie S@ey | el 2eefer afexr (F65) | =it o1 anifes
SR ¥ TN (AF GONE | OF I Z0R SICHAIZG’ | @ “SIHZT *f> AT S o Feafee |
R SR G T2y S TS ASES 41 ZCAE | 1Y 8 ST ITE 917 SAMCAR Ty A2 9
e fRETCAS TGS FAT AR | T RO (Il siretas uF geliR I | [fey exis Sem,
AT FCACH (AF OF F(@ JTE GIREGET AP @ I TR | TR TGS ALeafes s
(TP TSI RS CFC I O FRIAS] Tl RIS AR TS I A | ToFE AR SAMI 0
Teel, I, SeT 3T @57 Ao BT I TTETE! RSN A TEQY g AT NAF AACST
TP B COICT | Y B GBIZ? (T SelAIfe 21RIfG S=eteTar Amence A &<ices ishs bz 4o
MY | LTI THFTOE <1F (72 | € 53 GO I, &S MG @ ey FH=2[TAT LD U608 FOR-
T TS Qe |

SifeaeraR eFife fTsiith e 2R Sobd A [fey TR «F @I Tea % (@37 IR P (TS T8
T (TR | IS, TP, ARG, 4T, 39, T4l, 7 T ST IS IFSHS RIS AFq O
24 ST TR TR ITIE | IS Ry 9 Wi faxt *ofe<iR qefv qeace | [y afe q=w » @i
(BT TS ARG R & |

@ @ AR (OTIfeTE TSR *[oFT 00 * ST INREET AFT ATAG AW JIETACH SR NG 9/ 2SI |
Q ARG ZT “IMeIBT Fgomree et omes 7w | @ifS 28 T (ATe &I 3 717 211y /T 2 A0 T A
ST | TI-U IR IR TN P SN[y TR I NP TN TBCR | S5&d AT (AT S5
T 2 AATPICE [T IR (FIT AT (FICS /ST FRACE | IR, PRI, ot @ foq F=el3 2o
TV RO T AR | WA AT FIRE Ty AN QIO AT A ZOR | PP AZLA Tvgfi
T T7'8 WA |

TPORICH ST SN W T K TG ZOACHR (1 FAR | AT T TS I e Fa
AT ST AW AR IS | (68 TP &fe Mqd (@ S WHae FACR O GFM 7
Tereld effe guied 2 T | IYASET WFE ¢ FEF-TIR-TER0TT A T IR AR e
NR-ATRIfeT ST QNS A I | Q- Tei Jfara Ty il &4 T 3i7-F1E- T3-S 2o
AT AAST (TG (TR | FORITR I <R R0 IS OF FToN S | G-NG(ETH $@I (0T IS T
Ry SRR e Ui @ Fepfote egfen ey sfmes fwmzee Sy v g |

SR ARECE RS ATS FEA-TI2-S[ULER AT T I ©f 77, AR AR I | &FIe 76
SRIZ G e e | 2.¢ 9Fq [ @I It IRECER AT 8 BF SARER LT (<I¥el FACS A |
ARG OFh T TS IR Afe IFF GHICE AT FACS AT GTF 0,58 BF ARAFIF-TIZ-SGLE SR
T = | AT AR G ACTFR-TIR-HZT AT G/ A AT | =70 (IR CFG@S SR BNl
IR | MR I ST o (ATF S¢ (THIET FAITS A |

SRR @4, 3187 #i1f 4oa A0, TeeehE Rem @iy, Mibw Sdae! 3, SeRIRE Somia faRraEe I Seai,
SRR, M O A LN e Al Toifvn I8 I 2ers @afqad [f#42 &l yo0,000 Tfew S@ely
ANGTT TR | AR LT 0T ST (@ e A ez el wafy of e w@s @ a9




SFACIT (FIFE GFAIF Y Y S ACF | T SR <1 Iqeaied sl Feliis o Aree
SR AT IR AFF AT B GR @7 T I | @ AT elfemwi T FA oI 9l
feqels SEely QO (T | 6T AR 0T IR AT SO Wy Ty <A sAffFfon 4 2w | weghm
fereelt, TG et 7 (B e Fice Sergfar FT=esTee S0nT | oITR-+TRIfT IFeeT Terpfie i i «A1y,
FA AT WGCP AT AT TSI | O RISl I WHo! MG TPl €% g 8 2o M7 7 |
T TP B TS T AT | W @ e @i eess effe 2 @R ered @G TEef 49
Tehgfe ST ST Yo RN A 6 br FRTIRBE DT W0 FHCAT B SN B Bl AR |
BT 3 TR 3AreTy |

eI ' #Nfefa STICS B Ff© TF | 91l 7€ @ F© (A PRACE T3 FACS AT | AN (A0 T &
QG G G o7 AT G0 7 S R | TG KT RGPS PN AT 7p© G5(R | AT G HICEa
Ty RS 2IJTCE JAIRET SCARD! FCACE | NF TS S AR (q0erR | wiEFe 57260 g o/ e
Affoe grefre T *mfe f[esw [fey wier s [feg T bl | g3 bItad &y (e I=e Qe
(23T A ®ST T A0 OF TR S | TG T R T foe 8 2R T TS
ARG S00 LA YETIIT IT& 797 |

T RO T IS GIF-G@e AN WO[F q60R QR AT I GIEGE WMo A A FICe!
TOIR “fe® RGN BITIe GRS STACS O @RCT AR FCT AP T N9 Gace siforfe
9507 | I, TR TARCI (S NCIANCK HRAMATE PRI S0 | ST AT Sos Fel B |
JRECETT SABITOR &S oT%7 ([0 QF el S THAITFC 89T TOANH AT AT, (T AT
Afe ¢ & *Re «Fe emia I TR | IANFIS 8 ARSI THAS (SR (ST AT |
AET IAFT FAD > WA S AR AT | ST ARG (@O I Tt Sfce S,
A AT T 4T T | ATH@ T A0S X, Ao Al TN TR T | O TSIl *97 gore
SRy, QT BT 2f, wore @ 1o 2 |

1 IT AFF 708 ST (1 SF®, T, (AT, 9B, AT, ferre oima e fae (o
JAREECE TS IR LTPT SRS (@A | ¢ I (A0 ASr qqieaet e syt FEhg, Fhit
TG, FATRIT TG <R ARIT FCARGR il FEAD 20 (Al Z0A0R | SRy TR GO [T AACE
ffo IRt eTars! 41 517 T A6 ANETE IANNFACH TXT STy | IALASTAR T JeIT It
R R TS 2R T ZCACR A FH0P>! | OFS TG (047 @ 1B (@ AT LT (BT
T S5 I T T | TS W2 Qo 8 DI AT SR (AT IHIN T ¢Fg ST
T TR | (S GIRATEE & Fref6 SO TSI ¢ SRET AR/R I ZR(R | I TSR AIFFed
SRS TRALRS AL (e ST @R Tl AR | I AGFCAT (G oA L GO
IR CTATATE IRAAT I ARISTRA W T L AE OISR S (A0 |

APIFrFeIE N @t 6 THRae THABHN FA0e 513, AT IR AT ALI[ IS AF & (T,
Toel, IS, ABHFS! AFE (@ (FIFM TR FICE AT NI AINTST NS TR 92 TS FHeTo!
- @ 050 AR 3 CUHT IRAF (SRl SSFRIT (Gl e TF AR AERIE (IS
TGRS eMITs) (Tory Tge OrRE iy o Afwaeia Seer yoefb AR 5 67 (AP b BT
T @ S TBT I GIE Y RS ST G T T9 @FE 8 TR | Torerenia ¢fb 2efvaees 8¢fo

SANCT Fel, FCT, NMPIR Frws-Frwdl, a-afsffy, 2w, e, aetafos e (o, FTFR
fAfeq (e oe ST T 8vo RFCENIRGR I ToT 210 S, TN, SOV, (TR, SANaAfE, (r=efey, I,




FRRTI, THHYIR 8o ENfon T, T, I9& ¢ FIY A=A BT @I FCA | BT AR @A 9 TR IS
QT N AR FE ST ATeir2. (@IS oMtz ST A A afswrfs ewa T SaAfFe o e |

(ST {1376 RIS SICHICI TR @ BTl FeT TR eI 2 | (STl SCeeh I AT TS T2R FIe
AR T AT RN @0 AT S G2 S AR (@A AFH, o afsdrs, smifes weerdey
QIF TG RS AP NCRH BT (@ FCI ©f THAITC AIZT FCI | (S &= 7F AR ST
O S TS T JRCAAT T TREACTHCAT TGN ©F AT AT q7R T I8 T G T I |
S @8 I @, NS HHe BT VRS AT LIHBR (@ (FIF AR FCS HFeTo] AR |

SR AT AFIEF AT (I Tga T SRS AT I ST FHCar=ier Fa T F
STRE QTS IS TG AT (I S5 IS 7 @R G512 Z0 TR TLS FIE, Al SN ({06 A
Gy JFL TG |

ST MRS (RIT ATRIS! (A PO T OIPIR | GTATHR iRl J@ © FCL T | YOI e femaiesy
(TR FAIRITT 8 AT (WG AR 90R S| IR0 220 ASE | @ THEACHF (MO Solel OF o<l St
fAeaces | Aread e SoeeR Koy ewifon e e T 5 o5 W16 e 02 SIA GFMe @i
FCEACRT A Tl (Aid S BT | o1© ¢ (FPiat S (R T (N S 2N TR T 18T
CACT (e | &SGR TAESTH &) AT G0 AT (06 (ST e | AT, Jw TRIgefed el s
@ G 2IfE A ooy 97 27 | AR SR @A CFE S TF b SR B N 2efewT | @
Q@ Sob AT 2@ ICET N FE | b2 ISR 27T 56 I AMT=F BT @2 FECR | A=A BT @A
IR ORI Afowa &7 @ @Ifre M1tes afefb biar e @ #fedl $03 IC FC3 991 | T (=G (A QI
SRS AT RO | OF SR T2T OF IO ¢ T vaR B =iieeg orar o wew oy e 2 weafes
« SBIfAIE | STy QBIF (RIG (A 018 F& @ IS A T | Siond (eeid Alfsfb Weag casiealfires,
TG G (T bfere SN2 &lfs wammie |

NET g T fafmrees sfae em e Sgre @i 35 @3 AeEmeR e\ ©.
TIfE SN IETICHT I 8 AT T 9F AN 0 AT AR TG, (@@=, Tt AR 73 A0
B AN sifere ofv «a et #ArRIce “fsfare oiea s2o (@Il Fom 35 =i e So =ea W@ w41 ¢ 2[f2
qI5S 270 T4 472 XS | TS ¢o TF ACAT PR TJ U3 ICH ¢o-Yo % o el [ F@if T
[ | 7 AR AT SR, T R IR0, SfeecTa TaReR Jia #A1d, o @ T | S
ISR 1S [NEFAT @ P (PITTT S 0T NSO AN T ST IS FeTST Y FoeT
IR 7 |

@ (FIFE AFEF T FNCR Ty SToICe TS Tl | (RRITA HAITSTAE GAIeld 70X TS
fafers S1er Fare 20 | AfEAL 270l ACH IR e AL @R [{erm SRR afsamt 59
G e T(F | TSRS @ AT FH TS F(J | M ACS T TAR GFGH 1% @S F900 @
T A 1, T5€ @7 ol e TITe NwF ANE AT ZF | @A AF-FANOG | FHREATT G
TR (ST T 2M<F) &1 |




f) Population, Literacy rate and Profession: Approximately 3500 families are living within the area of MKNP and in
surrounding 13 villages. Total population is approximately of 19,249 persons of which male 10,514 nos. and female
8,775 nos. Literacy rate is around 24%. Out of total population 87% are Muslim and rest are Hindus and Buddhists. Most
people are dependent on agriculture.

Co-Management Status:
a) Date of formation of co-management: 17th November 2009
b) Area coverage: 395.93 hectares
¢) Co-management council: 01 no.
d) Co management committee: 01 no.
e) Village Conservation forum: 13 nos.
f)  Community patrolling group (CPG): 1 no.
g) CPG member: 35 nos. (Male- 31 nos. and female- 4 nos.)
h) Nishorgo Shohayok (VCF level Facilitator): 13 nos.
i) Peoples Forum: 01 no, member- 26 nos. (Male- 13 nos. and female- 13 nos.)
j)  Eco-tour guide: 06 nos.

Plantation activities:
a) AN.R:100.0 hain 2014-15.
b) Cane plantation: 20.0 ha in 2013-14.
c) Ornamental tree plantation: 2.0 ha (5,000 nos. of seedlings) in 2012-13.

Eco-tourism activities:
a) Park office: 1 no.
b) Parking area: 200 sq m.
¢) Picnic corner: 1 no.
d) Round shed: 1 no
e) Visitors’ round shed: 2 nos. (done by CREL)
f)  CPG patrol shed: 3 nos. (done by CREL)
g) Ticket counter: 1 no. (done by CREL)
h) CMC office: 1 no. (done by CREL)

Prevailing threats and challenges:

a) The proposed Dohazari - Cox’sbazar railway will go through Medakocchopia National Park splitting it into two parts by
removing some potential garjan mother trees. This will create noise pollution, habitat fragmentation and casualty risk to
the wildlife including most threaten Asian elephant residing in the park.

b) The Cox’sbazar - Chittagong highway going through Medakocchopia National Park will be further expanded into 4-lane
that will also create further habitat fragmentation and casualty risk to the wildlife leaving narrower space for most
threaten Asian elephant residing in the park.

c) A tendency of the evicted families from the alignment of the railway and 4-lane highway to further encroach the
remaining national park areas and make illegal settlements to take refuge over there.

d) Electric line, telephone line, optical fiber line, etc. going through the park disturbs root system and crowns of the trees
of the alignment.

e) Illegal occupation and conversion of the park land by some unauthorized educational and religious institutions, illegal
settlements, hat-bazars, agriculture, etc.

f)  Excessive illegal human settlements in the park gives scope for over exploitation of forest resources and thus making
human-elephant conflicts. They use younger natural regenerations as fuel-wood and do not allow them to grow up.

g) Use of younger garjan trees and saplings in the near-by salt production fields.

h) Lack of manpower and improper logistic support.

i) Lack of transport, fuel and lubricants.
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No fund for implementing more ANR and guarding the ANR already established.

Influence of politicians and influential in unauthorized occupation of the forest lands and construction of illegal
settlements over there and opposing by them in case of eviction of encroachments from forest lands.

Disputes of land ownership over forest lands of national park resulting differences in the maps and records of R.S survey
and B.S survey. Some notified reserved and protected forest lands of national park were intentionally or mistakenly
recorded as private lands or khas lands in the B.S survey though these were originally recorded in the R.S survey as forest
lands.

Traditional system of forest villages and forest villagers and the uncontrolled and unmanaged usufruct right over forest
land they exercise is the great concern today for forest department.

Vested interest of some of the co-management committee and council members of graving forest lands and not releasing
the forest lands for scientific management of national park which were previously occupied, settled and cultivated by
them illegally.

Lack of approved long term master plan/management plan for the scientific management of the national park.

Suggestions/recommendations to overcome the threats and challenges:

The proposed railway and 4-lane highway should be aligned, designed and constructed in such a way of incurring less
cost and minimum loss to the national park.

There should be an arrangement of sufficient over-pass and under-pass corridor for the uninterrupted and easier
movement of wild elephant and some other wild animals.

Electric line, telephone line, gas line, optical fiber line and other utility pipe lines can go through beneath the island in
the middle of the 4-lane highway to avoid damages of crown and root system of the forest.

All kinds of illegal establishments, settlements and encroachments should immediately be evicted and the identified
landless poorer can be rehabilitated in a minimum area of ecovillages inside or outside the PA providing necessary
facilities.

Sufficient skill development trainings and alternative income generation activities should continuously be carried out
among the local poor to make them self-sufficient and divert them from forest dependency.

Fast growing firewood plantation can be established in the impact zone of national park to meet acute demand of
fuel-wood.

Substitute of garjan pole can be popularized in salt production.

Immediate measures should be taken to correct the false records of forest lands as private or khas lands in BS survey
maps and records which were originally recorded in the RS survey as forest lands.

Traditional system of forest villages and forest villagers should critically and justifiably be examined and the forest lands
over which they do practice their usufruct right can be taken under scientific forest management.

Sufficient professional trained staffs should be employed with modern equipment and all necessary logistic supports.
Sufficient fund for implementing more ANR and guarding the ANR already established should be provided.
Transport facilities should be provided with the supply of necessary fuel and lubricants.

Sufficient number of modern arms and ammunition should be provided and regular training should be arranged for the
field staffs.

Long term master plan/management plan for the scientific management of the national park should be undertaken.
Protected Area Rules and/or Co-management Rules should be designed in such a manner that no illegal occupier of
forest land can possess any of the positions of Co-management Committee and Co-management Council of the Protected
Area.

Remuneration of the Community Patrol Group members should reasonably be increased.
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Figure 2 MKNP

Figure 3 MKNP
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The Bangladesh Forest Inventory (BFI) is a process, led by the Forest
Department, with technical assistance from the Food and Agricultural
Organization of the United Nations and SilvaCarbon, and financial support of
the United States Agency for International Development (USAID).

The BFI collects information about the status of the county’s tree and forest
resources in order to understand their uses, benefits and values and to assist
their sustainable management. The BFl is a continual process of forest
resource assessment which began in 2016 and will provide regular, periodic
updates perpetually.
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