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Anisul Islam Mahmud, mp
Minister
Ministry of Environment and Forests
Government of the People's Republic of Bangladesh

The majestic wild animal Bengal Tiger is our national pride. This animal
attracts people around the world. For the conservation of this charismatic big
cat, Bangladesh Forest Department has taken steps fto conserve it. For
Supporting the tiger conservation in the country, a policy document titled
‘Bangladesh Tiger Action Plan (BTAP) was prepared for the period 2009-
2017. Huge number of activities were mentioned in that action plan, Among
those. Bangladesh Forest Department has completed tiger population
eslimation by camera trapping. The result is published and highly appreciated
bv the scientists, academia and tiger range countries. However, new issues
have been emerged. To address those new issues the Bangladesh Forest
Department has updated the Bangladesh Tiger Action Plan for the period of
2018-2027.

It is highly appreciated that an updated policy document for tiger conservation
has been prepared. | do believe that this document will create a new era of tiger
conservation in the country. Ministry of Environment and Forests is highly
committed to conserve our tiger through effective collaboration, capacity

enhancement, research and monitoring. | firmly that we will be able to save our

e

Amnisul Islam Mahmud, MP

tiger for the generations to come.

Bangladesh Sewetaﬁat, Dhaka. Phone : 9540587, 9573303, Fax : 9545166, e-mall : minister@moef.gov.bd



Abdullah Al Islam Jakob, mr WG, T LI TR,
Deputy Minister Lo i
Ministry of Environment and Forests o TETETY
Govt. of the People’s Republic of Bangladesh W‘;’::W e

8 =

I appreciate the initiatives taken by the Bangladesh Forest Department that it updated
the Bangladesh Tiger Action Plan for the period 2017-2027. With this pragmatic
effort, the country will be able to step forward for the tiger conservation in the
country. In fact, this publication would be meaningful when all of the activities of the
plan are implemented with heartfelt sincerity and commitment. I congratulate all of
the stakeholders including Bangladesh Forest Department for updating tiger action
plan. I really feel proud for being a part of such pleasing policy document of tiger
conservation in our beloved country.

-
P Y

(Abdullah Al Islam Jakob, MP)



Tiger is the magnificent wild animal in the world and plays a crucial role in balancing the
ecosystem where they live. This keystone species is not only our national animal but also a
symbol of power, strength and courage of our culture. Like all other tiger range countries of the
world this iconic species is facing grave threats from poaching, prey depletion and habitat
degradation. These threats are also posing an adverse impact on the entire ecosystem of the
Sundarbans. Once tigers growled in many forests of the country but now this majestic species
took their refuge only in the Sundarbans. However, for the conservation of tiger the Bangladesh
Government prepared first Tiger Action Plan in 2009 which was valid up to 2017. In the
meantime many new issues emerged. To address those new issues a new Bangladesh Tiger
Action Plan, 2018-2027 has been prepared by the Forest Department with the support from the
Ministry of Environment and Forests. This action plan bagged actions for the effective
conservation of the flagship species. The effective conservation of this big cat is highly
dependent on the dedication, fortitude and alliance among all the stakeholders and development
partners including local community.

Though Bangladesh is the most densely populated country in the world yet our government is
committed to conserve tiger against all odds. 1 believe that this action plan will be meaningful
when the tiger will growl freely in their habitat and will be able to live carefree. This action plan
would certainly play a vibrant role in the conservation of tiger in our country. | would like to
extend necessary support for the proper and timely implementation of the activities guided by
this action plan.

Abduﬁ;ll;)ﬂ Mohsin Chowdhury
Secretary in Charge



Chief Conservator of Forests

Bangladesh Forest Department is entrusted with the biodiversity conservation of the country.
This department is engaged with the inherent strength of biodiversity conservation of the
country with its due diligence. The Bangladesh Tiger Action Plan, 2018-2027 is a policy
document which provides us a strategic vision of the tiger conservation in the country. My
heartfelt thanks go to the stakcholders whose sincere effort made this document rich. I am
really grateful to all of the participants who enriched this document by providing with valuable
suggestions and comments.

The updated Bangladesh Tiger Action Plan, 2018-2027 has captured a number of tasks and
activities to address threats and challenges. Effective and timely implementation of those
activities can only make our tiger live carefree in their wild habitat. This is only possible when
there would be an effective collaboration, cooperation and support from key stakeholders.

Mohammed Shafiul Alam Chowdhury
Chiet Conservator of Forests
Bangladesh Forest Department



Preface

Bangladesh once offered a number of habitats which harbored tiger. Today,
however, the population of tiger has been squeezed to an alarming condition and
only confined inthe Sundarbans of the country. The anthropological dependency
on the forests for their livelihood coupled with illegal tiger and prey consumption
has created a heavy pressure on the tiger population. This species has been
listed in CITES Appendix | and in Bangladesh it is critically endangered and also
is enlisted in the Wildlife (Conservation and Security) Act, 2012 in Schedule I. The
tiger in Bangladesh has been facing some serious threats and challenges which
are needed to be addressed properly for the sake of its conservation. This updated
action plan is mainly based on the previous action plan which was prepared for
the period of 2009-2017. This action plan has three main Chapters. The Chapter
one is about the importance of tiger conservation and status in the country, the
Chapter two describes about the threats and challenges of the tiger and prey, and
Chapter three describes the activities to fulfill the objectives. The updated action
plan also emphasises on the collaboration among national and international
stakeholders, research, capacity building and proper implementation of the
activities.

This updated action planis an outcome of the sub-project titled, Implementation
of National Tiger Recovery Programme (NTRP) under the Strengthening
Regional Cooperation for Wildlife Protection Project inanced by the World Bank.
The updated action plan is prepared through a series of field level and national
levelworkshops and this documentincorporated the suggestions and comments
obtained from the stakeholders. However, | am really glad that finally this action
plan is published and all of my thanks go to all the concerned.

Abdul Mabud
Project Director
Strengthening Regional Cooperation for Wildlife Protection Project
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Protected tiger
landscapes in
Bangladesh.
Where wild tigers
thrive at optimum
carrying capacities
SO as to perform
their ecological
role, and which
continue to
provide essential
ecological services
to mankind

Executive Summary

The tiger (Panthera tigris) is the iconic National Animal of
Bangladesh. The association and interactions between the
tiger and the human is almost as old as human civilisation in
Asia. Sitting at the top of the food pyramid tigers require large
areas of land to support viable populations, and so act as an
umbrella species for securing the future of other species that
share their habitat. Furthermore, tiger of the forests provide a
range of ecological services vital to our own existence. Tigers
are also a valuable part of human culture and a focal point
of many tourist's visits to Asia. Equally important is the tiger's
intrinsic right to survive irrespective of the needs of mankind.

With only about 3900 individuals left in the wild, the tiger is
severely threatened throughout its range. The mangrove
forests of the Sundarbans support a relatively healthy and
viable tiger population of about 106 individuals, or 2.7
individuals per 100 sg km of land area, and a few tigers in
the Chittagong Hill Tracts bordering India, Myanmar and
Bangladesh, therefore, has an opportunity to contribute
significantly to the conservation of tigers and to benefit from
their continued presence. Tigers, however, are threatened in
Bangladesh by:i) direct loss, i) prey depletion, and iii) habit
at loss and degradation. Tigers are directly threatened by
poaching to supply the increasing demand for tiger products.
In addition, Bangladesh suffers high levels of tiger-numan
conflict, manifested in human-killing, livestock depredation
and ultimately the retribution killing of tigers by affected local
communities. Poaching of prey further reduces the capacity
of the forest to support tigers, and unsustainable forest use
and climate change, coupled with growing pollution and
anthropogenic disturbance, threaten to reduce the area

Bangladesh Tiger Action Plan 2018-2027 |
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Executive

Summary

The implementation of
this BTAP will ensure
that the nation attempts
fO sustain the current
tiger occupancy in
6,017 sq km and
increase the density in
the Sundarbans from
the current 2.17 to
4.50 tigers per

100 sg km within the
next ten years
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in which tigers can live. There are also a range of
challengesin successful tiger conservation that need
tobedealt with, which are relating to: i) national policy,
ii) institutional development, iii) forest protection and
law enforcement, iv) education, awareness and
community involvement, v) research and monitoring,
and vi) collaboration.

The Bangladesh Tiger Action Plan (BTAP) is a policy-
level document that offers a structured approach
to achieving long-term conservation of tigers in
Bangladesh. The first version of BTAP was for the
period 2009-2017 and this updated version is for
the period 2018-2027. It provides a vision, goals and
objectives to guide an integrated and focused tiger
conservation programme. The vision is to ensure
‘protected tiger landscapes in Bangladesh, where

and they can easily

i




wildtigersthrive atoptimumecarrying capacities soasto performtheirecological role, and which continue
to provide essential ecological services to mankind'. The main goals to address threats are to increase
the current tiger population, maintain sufficient prey and habitat, and ensure a suitable tiger population
in the Chittagong Hill Tracts, and to address challenges are to improve conservation capacity, improve
law enforcement, build capacity and proper mechanism for awareness and education programmes as
well as community involvement, build capacity to conduct tiger conservation research and monitoring,
and encourage collaboration. The implementation of this BTAP will ensure that the nation attempts to
sustain the current tiger occupancy in over 6,017 sg. km. and increase the density in the Sundarbans
from the current 2.17 to 450 tigers per 100 sg km within the next ten years, thereby contributing to
the GTRP commitments by the country. Systematic monitoring and evaluation of progress against
the BTAP goals will be done to enable the adaptation of conservation activities. The Bangladesh
Forest Department, under the Ministry of Environment and Forests, is the primary custodian of the
forest and its wildlife, but the immense task of tiger conservation necessitates support and expertise
outside the normal regime of forest management. Therefore, the establisnment of a Bangladesh Forest
Department-led platform that facilitates collaboration for the implementation of conservation activities
will be fundamental to its success.













Chapter 1
Context

1.1 IMPORTANCE AND URGENCY OF
TIGER CONSERVATION

The tiger (Panthera tigris) is the iconic National Animal and the key natural heritage
of Bangladesh. This magnificent creature is admired, feared and respected by
humans for its beauty, grace, strength, as well as various supernatural qualities that
have been attributed to it (Tamang 1993). As the largest predator, the tiger has been
revered as a cultural icon throughout much of its former and present range (Weber
and Rabinowitz 1996). The association and interactions between the tiger and the
human is almost as old as human civilisation in Asia. The tiger is an integral part of
much of the remaining Asian forest ecosystems, which in turn supply the ecological
services essential to human existence. As an umbrella species, the tiger can help
secure the future of the biodiversity that make up the tiger's forest home (Ahmad et
al. 2009). As the top predator, the tiger helps to regulate the prey population, which
in turn impacts forest structure, composition and regeneration (Ale and Whelan
2008, Wegge et al. 2009). Hence the loss of tigers may reduce ecosystem’s integrity
and ability to adapt to changing environmental conditions. The sheer presence of
tiger in a forest attracts a large number of tourists and helps to develop the local
economy (Leslie 2001).

Irespective of their use to mankind, as a product of millions of years of evolution,
tigers should also be given the chance to exist in their own right. The disappearance
oftigers from the wild as a result of human actions would be unforgivable and a sad
reflection on our role as guardians of the natural world. If we cannot save the tiger,
this will surely be a signal for the demise of thousands of other species and wild
places.

Bangladesh Tiger Action Plan 2018-2027 |
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Chapter 1 Context

Tigers are categorised as Endangered because there are only about 3900 individuals left in the
wild, and three of the eight subspecies are now extinct (IUCN 2015, WWF 2016). The remaining
populations continue to be imperiled by poaching, depletion of their prey, and destruction of their
habitat. A summary of tiger status worldwide suggests they are living in only seven percent of their
former range (Dinerstein et al. 2007). The remaining tiger populations are spread across 13 Asian
countries, and often in forests too small and isolated for their long-term persistence. The way forward
is to identify landscapes that can support tigers, prioritise them in terms of their contribution to the
species’ survival, and then protect those areas (Sanderson et al. 2006, Carter et al. 2015).

In addition to protecting a unique array of biodiversity, saving the Sundarbans will secure essential
ecological services such as: i) trapping of sediment and land formation, i) protection of human lives
and habitation from regular cyclones, iii) acting as a nursery for fish and other aquatic life, iv) oxygen
production, v) waste recycling, vi) timber production, vii) supply of food and building materials, and
viii) carbon cycling (Biswas et al. 2007, Islam and Peterson 2008, Haque and Aich 2014). Such
services are of global, regional and national importance, and fundamental to the livelihoods of the
local people living along the Sundarbans border. Notably, several million people directly depend
upon the collection of timber, fuel wood, fibres, fish, shells, wax, honey, and other non-timber forest
products (Hague and Aich 2014). This resource extraction feeds both local needs and industry, with
the forest producing almost half of the total timber and fuel wood for Bangladesh (Canonizado and
Hossain 1998).

According to the BFD records, more than 100,000 tourists visit the Sundarbans every year and the
numberis, in general, rising (Figure 5). A large proportion of it make day trips to Karamjal, a tourist spot
in the northern part of the Sundarbans where tourists can take short walks in the forests and view
captive animals such as spotted deer (Axis axis), rhesus macaque (Macaca mulatta), and estuarine
crocodiles (Crocodylus porosus). A handful of tour operators also run trips lasting few nights that go
deeper into the forests to visit key sites.

Recognising that Asia’s most iconic animal faces imminent extinction in the wild, the leaders of the 13
tiger-range countries, together with conservation partners, had gatheredin a summit at St. Petersburg,
Russia, in 2010, which was the highest level of summit ever organised for tigers. The leaders agreed
to strive to double the number of wild tigers across their range by 2022 by doing everything possible
to effectively manage, preserve and enhance habitats; work collaboratively to eradicate poaching
and illegal trade, engage with indigenous and local communities, explore and mobilise domestic as
well as international funding, convene high-level meetings on a regular basis to review the progress,
and build tiger conservation awareness by celebrating Global Tiger Day annually on 29 July. The
leaders welcome the adoption of the Global Tiger Recovery Program (GTRP) and the National
Tiger Recovery Programs (NTRPs). As a party to the GTRP, Bangladesh has produced its NTRP and
gradually taking initiatives to strengthen the tiger conservation activities in the country

In 2014, Bangladesh hosted the 2nd Stocktaking Conference to review the implementation of
the GTRP. The Conference ended up with Dhaka Recommendations (see annex) on Advancing



Implementation of the GTRP. Building on the pledges of the St. Petersburg Declaration (see annex),
the Thimphu Affirmative Nine-Point Action Agenda, which emerged from the 2nd Asian Ministerial
Conference on Tiger Conservation, held in Bhutan in 2012, outlines areas to be targeted for
intensified efforts by the TRCs and partners. The conference participants agreed on some actions,
viz. i) strengthen frontlines, ii) conserve habitat, iii) engage communities, iv) enhance collaboration,
v) launch restoration, vi) increase the flow of funds, develop new partnerships with business and
industry, vii) build comprehensive awareness and reduce illicit demand, viii) monitor tigers, prey and
habitat, ix) monitor GTRP implementation. Adoption and issuance of the Dhaka Recommendations
will move us significantly closer to achieving the goal of doubling the number of wild tigers globally
by 2022, and ensuring the integrity of tiger conservation landscapes.

In Bangladesh the tiger was once found in all of the forests and even in some village groves. The
population and distributional range have been drastically declined due to poaching, prey depletion
and habitat loss, and this species has been identified as Critically Endangered (IUCN-Bangladesh
2015) in Bangladesh. At present the only stable population of the tiger is found in the Sundarbans
(ca. 6,000 sg km; Figure 1), and the population is isolated from the nearest tiger populations by about
300 km of agricultural and urban land (Figures 2 and 3). According to the latest estimate based on
camera-trap survey in the Sundarbans of Bangladesh, the tiger population is estimated at 106 (Dey et
al. 2015) (Table 1). There are reports of tiger sightings by the hill people in the Chittagong Hill Tracts,
but the status is still unknown (Khan 2011, Chakma 2015).

Table 1.Tiger population in the Sundarbans of Bangladesh estimated at different times
following different methods. [N.B. Some methods were not scientifically valid.]

Tiger Population Method Authority

350 Interviewing H. Hendrichs 1975

450 Pug-maricstudy Dept.of Zoology, Univ.of Dhaka, 1982
359 Interviewing Bangladesh Forest Dept. 1992

362 Pug-mark study K.M. Tamang 1993

440 Pug-mark study Bangladesh Forest Dept. 2004

200 Cameravap sunvey ahdcaming . knan 2007

335-500 Telemetry of two females A.C.D. Barlow 2009

106 Camera-trap survey Bangladesh Forest Dept. 2015

(Note: this table is given only for information, not to make comparison)
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Tiger summit in St. Petersburg, Russia, 2010
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Unveiling joint tiger status report of Bangladesh and India in Delhi, April 2016
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Chapter 1 Context

1.2 TIGER DISTRIBUTION
AND STATUS IN
BANGLADESH

It was mentioned earlier that the tigers were once widespread
in Bangladesh and even up to the 1930s they were reportedly
present in 11 out of 17 districts (Mitra 1957). However,
widespread hunting and forest depletion have reduced
the tiger's range and numbers. Now the largest remaining
population of tigers is in the Sundarbans, although there are
also reports of tigers in the Chittagong Hill Tracts (Khan 1986,
Khan 2004, 2011; Reza et al. 2004) (Figures 1, 2 and 3). An area
of forest near Teknaf was included as a survey landscape by
Sanderson et al. (2006), but there have not been any reports
of tiger presence there in recent decades (M.M.H. Khan pers.
obs.).

The Sundarbans has been identified as a Class 3 TCL of Global
Priority (Sanderson et al. 2006),and at approximately 10,000
km? the Sundarbans of Bangladesh and India is the largest
mangrove forest in the world. This Bangladesh Tiger Action
Plan (BTAP) addresses tiger conservation in about 6,000 km?
of the Bangladesh Sundarbans, referred to hereafter as ‘the
Sundarbans’. Althoughsome work has been published ontigers
of the Sundarbans (e.g. Hendrichs 1975, Seidensticker and Hai
1983, Blower 1985, Khan 1987, Tamang 1993 Bangladesh
Forest Department 2004; Khan 2004, 2011, 2012, Reza et
al. 2004; Khan and Chivers 2007; Barlow et al. 2008; Barlow
2009), relatively little is known about their ecology and status
compared to better studied populations in Nepal, India, and
Russia (e.g. Smith and McDougal 1991, Carroll and Miquelle
2006, Karanthet al. 2006). Tigers are known to be present
through out the Sundarbans, with higher concentrations found
in the south and west compared to the north and east (Barlow
et al. 2008, Dey et al. 2015) (Figure 4). According to the latest
estimate based on camera-trap survey covering 26.2% of the
tiger occupied habitat in the Sundarbans of Bangladesh, the
populationis estimated to be 83-130, with a midpoint of 106, or
2.17 tigers per 100 sq km of land area (Dey et al. 2015).
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Chapter 1 Context

In the Chittagong Hill Tracts there are reports of tigers in the mixed evergreen hill tract valleys of
Kassalong-Sajek and Sangu-Matamuhuri, which are contiguous with forests in India and Myanmar
respectively (Khan 2004, 2011; Chakma 2015, S.C. Rahman pers. comm.) (Figure 2). Both of these
sites are within an area classified as a Tiger Restoration Landscape, contiguous with the Northern
Forest Complex-Namdapha-Royal Manas Global Priority Tiger Conservation Landscape (TCL)
(Sanderson et al. 2006) (Figure 1). But the status of tigers in the Chittagong Hill Tracts is still unknown
and presumably there is a small population with frequent trans-boundary movements of tigers.
Therefore, the main focus of this updated BTAP is on the tiger population in the Sundarbans.

Satellite image of the Bangladesh and Indian Sundarbans (dark area)




Sundarbans
Chittagong Hill Tracts

I Tiger Conservation Landscape
I Tiger Restoration Landscape
Tiger Survey Landscape

100 0 100 200
ey —

Figure 1.Tiger conservation areas in and around Bangladesh (Sanderson et al. 2006).
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Figure 2. Tiger distribution in Bangladesh in ca. 1950 and ca. 2000 (Khan 2011).
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Figure 3.Sundarbans of Bangladesh showing the different vegetation types, Bangladesh Forest
Department outposts and three main protected areas (together form the World Heritage Site).
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Tiger
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Figure 4.Encounter rate of tiger signs across the Sundarbans in 2014-2015 (Dey et al. 2015).
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Chapter 1 Context

1.3 SUNDARBANS ECOSYSTEM AND ITS
MANAGEMENT

Bangladesh lies in the vast fertile delta of three of the largest rivers in the world: the Ganges (Padma),
the Brahmaputra (Jamuna), and the Meghna. The rate of water flow through Bangladesh’s river
system is second only to the Amazon river system in South America (IUCN-Bangladesh 2000). The
Sundarbans mangrove forest is found at the lower end of the delta where it meets the Bay of Bengal.
The Sundarbans continues to be shaped by huge amount of sediment deposited by the rivers and
ocean currents, and changes in human land use (Allison et al. 2003). The Sundarbans represents
nearly half of the remaining forests of Bangladesh and is dominated by halophytic tree species such
as sundri (Heritierafomes), gewa (Excoecaria agallocha), goran (Ceriops decandra), baen (Avicennia
officinalis), and keora (Sonneratia apetala). It is in habited by some 41 mammal, 339 bird, 58 reptile,
10 amphibian and 237 fish species (Hussain et al. 2014). The 15 globally threatened wildlife species
occurin the Sundarbans are Ganges river dolphin (Platanista gangetica), Indo-Pacific finless porpoise
(Neophocaena phocaenoides), tiger, fishing cat (Prionailurus viverrinus), Oriental small-clawed otter
(Amblonyxcinereus), smooth-coated otter (Lutrogale perspicillata), lesser adjutant (Leptoptilos
Javanicus), greater spotted eagle (Aquila clanga), Pallas's fish eagle (Haliaeetus leucoryphus), white-
rumped vulture (Gyps bengalensis), spoon-billed sand piper (Eurynorhynchus pygmeus), masked
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Figure 5.Growing number of Bangladeshi and foreign tourists in the Sundarbans.



finfoot (Heliopais personata), olive ridley turtle (Lepidochelys olivacea), river terrapin (Batagur baska)
and king cobra (Ophiophagush annah) (MM.H. Khan pers. obs, Hussain et al. 2014). However
regulation of resource extraction, tourism, revenue collection and law enforcement is carried out
by the Bangladesh Forest Department (BFD), under the Ministry of Environment and Forests. The
Sundarbans used to provide 50% of the forestry sector's revenue (Tamang 1993), but following the
ban on many natural resource harvest the annual revenue has gone down to BDT 50-70 million
(Figure 6). For management purposes, the forest and its waterways have been delineated into four
ranges and 55 compartments, guarded by over 90 BFD posts. The Sundarbans is classified as a
Reserved Forest, in which some forms of resource extraction are allowed, but it is illegal for anyone
to live, cultivate land, or graze livestock in the forest. In order to ensure additional protection for
wildlife habitat and natural resources, three areas within the forest have been designated as Wildlife
Sanctuaries: Sundarbans West (715 sqg. km), Sundarbans South (370 sg. km), and Sundarbans
Fast (312 km?). These Wildlife Sanctuaries are closed to any extraction of vegetation or wildlife
and have been collectively declared a UNESCO World Heritage Site (Figure 7) (Iftekhar and Islam
2004). Moreover, three riverine Wildlife Sanctuaries (Chandpai 5.6 sg. km; Dudhmukhi 1.7 sg. km;
and Dhangmari, 3.4 sg. km) have been designated, mainly for the conservation of the Ganges river
dolphin (Khan 2014). The border between the Bangladesh and Indian sides of the forest is patrolled
by the Border Guard Bangladesh (BGB) servicemen, and the Navy and Coast Guard patrol the
coastal waters.
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Figure 6.Revenue earning from the Sundarbans.
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Chapter 2

Threats & Challenges

2.1 THREATS

Tigers, their prey and their habitats are all threatened in Bangladesh. This section outlines
the current understanding about the nature, scale, and cause of these threats. There is
a dearth of information across all threats, so it is inevitable that some are poorly defined
and others have yet to be identified. In addition, the inferences regarding causality may
be weak because often they are not based on empirical research. Further research and
subsequent monitoring of threats are urgently needed so that the threats can be controlled.

2.1.1 Direct Tiger Loss

Tiger poaching and associated trade have potential to decimate a population over a
short period of time (Kenny et al. 1995, Chapron et al. 2008). Little is known about tiger
poaching in Bangladesh (Saif 2016, Saif et al. 2016), with cases only being documented
from opportunistic arrests or seizures by the authorities. According to the BFD records, at
presentthere are low numbers of poaching incidents reported from the Sundarbans, with
up to two incidents each year, but the majority of incidents are unlikely to be detected due
to the covert and illegal nature of this activity. Moreover, little is known about the national
demand for tiger parts, although a 1997 survey reported substantial trade in tiger skins,
teeth, and claws (Nowell 2000). What is known is that there is a high regional demand for
tiger products and an established international trade (Nowell 2000, Nowell and Xu 2007),
so itis unlikely that Bangladesh will be overlooked as a source of tiger parts, particularly
as other tiger populations dwindle. The geographical position of Bangladesh between
India and Myanmar, countries that experience rampant poaching, may further increase
the vulnerability of tigers in the Sundarbans (Nowell and Xu 2007). The shipping route
through the Sundarbans, and the international port in Mongla in the immediate upstream
of the Sundarbans, offer easy export of tiger parts to other countries.

Bangladesh Tiger Action Plan 2018-2027 |

45



Chapter 2 Threats & Challenges

According to the TRAFFIC report published in November 2016 (Stoner et al 2016), there were
reported 20 seizures of tiger from Bangladesh during 2000-2015, accounting for 2.4% of the total
number of seizures in the tiger range countries. The majority of these were for just one commodity
type (skin), with only four seizures involving more than one tiger. Overall, an estimated minimum of 41
tigers and a maximum of 55 tigers have been seized in Bangladesh, accounting for 2.2% of the global
total. Bangladesh reported the highest number of seizures in 2015, consisting mainly of tiger skins.
Thisis consistent with overall trends, as skin is the most commonly seized commodity in Bangladesh,
making up 46% of the total of items seized. Skin was present in 12 of the 20 seizures that took place.

In the villages along the Sundarbans some tigers are killed through retribution killings associated with
tiger-human conflict. Records show that up to three tigers are killed each year (Khan 2004, Barlow
2009). These retribution killings are a result of bad feelings towards tigers due to human- or livestock-
killing incidents or simply because the tiger is perceived as a threat when it strays into a village (Khan
2004, 2011; Barlow 2009). Large carnivores are generally unpopular with the people that share their
range as they are blamed for loss of lives and livestock (Schaller and Crawshaw 1980). Carnivores'
protein-rich diet and large home ranges draw them into recurrent competition with humans, who have
somewhatsimilar needs (Treves and Karanth 2003). Tiger-human conflict creates negative attitudesin
local communities towards tigers, making achievement of long-term conservation objectives difficult
(Madhusudan 2000, Nyhus and Tilson 2004, Sangay and Vernes 2008) (Box 1). There is always the
potential for tigers to die from disease, but there has been no research in this area. Furthermore, it is




likely that tigers that die from disease will do so undetected
unless the population is subject to intensive study. Captive
tigers have died from Avian Influenza, and captive and
wild tigers have died from Canine Distemper (Appel and
Summers 1995, Myers et al. 1997, Keawcharoen et al. 2004,
Goodrich et al. 2005). Feline Immunodeficiency virus is also
widespread amongstwild felids and has beenfound present
in tigers (Olmsted et al. 1992). Other potential tiger diseases
include Feline Chlamydophila, Dirofilaria, Feline Calicivirus,
Feline Coronavirus, Feline Leukaemia Virus, Feline Herpes
Virus, Feline Parvovirus, Tuberculosis, Pseudo-rabies, Rabies,
and Sarcoptic Mange (J. Lewis pers. comm.). Indiscriminate
disposal of litter by visitors and release of domestic chicken
and goats in the Sundarbans by the local people (inorder to
please the spirit of the Sundarbans) can serve as the bridge
to spread the diseases (MM.H. Khan pers. obs.). Another
potential threat to the isolated Sundarbans population is
inbreeding depression, but this may not be a high priority
issue considering the relatively large size of the population.

Overall, an
estimated
minimum of

41 tigers ana

a maximum of

55 tigers have
been seized in
Bangladesh,
accounting for
2.2% of the global
total. Bangladesh
reported the
highest number of
seizuresin 2015
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BOX1

Box 1. Tiger-human conflict in the Sundarbans

The Sundarbans suffers the highest level of human-killing by tigers in the world (Khan 2004, 2011;
Barlow 2009), and surveys suggest that livestock-killing and retaliatory killings of tigers are also
acute problems (Rahman et al 2009, Saif 2016, Saif et al 2016). Based on the official records of
2008-2015, an average of 23 humans were killed by tigers every year (Figure 7), which is much
less compared to the historical records (Curtis 1933, Hendrichs 1975). The total number of cases
is probably higher than reported because some people who are injured but later succumb to their
wounds are not recorded, and some non-permit holders killed might not be reported to the BFD
(Jagrata Juba Shangha 2003; Khan 2004, Barlow 2009) It is essential to find solutions to minimise
tiger-human conflict in order to reduce the misery inflicted on local communities and secure their
support for tiger conservation.

According to the official records, an average of three tigers used to be killed several years ago (Khan
2004, 2011; Barlow 2009), but inrecent years (2008-2015) the average number has declinedtoone
per year (Table 2), which might correspond to the decline of tiger population. Moreover, straying
of tigers into the villages is a common phenomenon around the Sundarbans (Table 2). If tigers
are found in villages or neighbouring fields, they are often killed by the villagers who surround the
tiger and beat it to death with sticks. Poisoning, shooting, or snaring may also be used in retribution
kilings, but the extent or effect of these practices is unknown. This additional source of tiger l0ss
could have a sizeable impact on the long-term viability of the tiger population (Chapron et al 2008;
Goodrich et al 2008).

Livestock depredation occurs in many villages along the forest boundary, particularly in the east.
Results from surveys suggest that about 80 livestock are killed every year (Rahman et al. 2009), but
the causes and potential solutions for livestock depredation have yet to be identified.

The first steps to reduce the conflict are being piloted by the BFD and partners in the forms of
Village Tiger Response Teams (VTRTs) and Forest Tiger Response Teams (FTRTs). The village-
based response teams are being formed in the bordering village are as to deal with stray tigers and
monitor livestock killing. The teams are reached through a Tiger Hotline number publicised in BFD
posts and villages (Green wood 2009). Moreover, packs of domestic dogs controlled by leashes by
their handlers, together with some additional people with sticks, were found effective in driving the
stray tigers from the village to the forest (Khan 2008). The forest-based response teams are boat-
based teams to tackle human-killing inside the forest by providing medical assistance, transporting
victims, retrieving bodies, and patroling areas where human-killers are active. Moreover, the
compensation scheme for death and injury from tiger and crocodile attacks, launched in 2010, has
started to contribute to reducing the conflict and changing hostile behaviour of the local people
towards the tiger and other wildlife. Under this programme BDT 1,00,000 per victim is paid in case
of death and BDT 50,000 per victim is paid in case of injury. During 2011-2016, the Sundarbans



East Forest Division has paid BDT 1,50,000 for two victims of tiger and BDT 4,00,000 for four victims
of crocodile, whereas the Sundarbans West Forest Division has paid BDT 46,00,000 for 51 victims of
tiger. Some good practices from the Indian side of the Sundarbans could also be tried, e.g. the use of
fishing net fences along the village-forest interface, which have reduced the incidence to tiger straying
into villages with fences by almost 90%.
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Figure 7. Officialnumber of people killed and injured by tigersinand around the Sundarbans.

Table 2. Official number of tigers killed and injured by people in and around the Sundarbans,
and tigers strayed into the villages around the Sundarbans

Year Killed Injured Strayed
2008 1 0 0
2009 2 0 4
2010 2 0 14
2011 1 0 2
2012 2 0 73
2013 0 0 16
2014 0 1 5
2015 0 0 6
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2.1.2 Prey depletion

The number of tigers that an area can supportis largely dependent upon the number of suitable prey.
Tiger and prey numbers show strong positive correlation in any undisturbed area and, as a thumb
rule, the large prey density should be at least 500 times higher than the tiger density to sufficiently
sustain the tiger population (Schaller 1967, Smith et al. 1987, Karanth et al. 2004, Khan 2011). The
main prey for tigers in the Sundarbans is spotted deer (Axis axis) and to a lesser extent wild boar
(Sus scrofa) (Reza et al. 2001, Khan 2004). Barking deer (Muntiacus muntjak) is also present in low
numbers, and may fall prey to tiger (Khan 2004). Earlier studies reported a more diverse range of prey
species including swamp deer (Cervus duvauceli), hog deer (Axis porcinus), and wild water buffalo
(Bubalus bubalis), but these are no longer present in the Sundarbans (Curtis 1933, Seidensticker and
Hai 1983, Blower 1985).

Prey depletion is a serious threat to any tiger population and there are signs that it is occurring in
the Sundarbans, with snaring apparently the most common practice (Jagrata Juba Shangha 2003).
This technique can also kill non-target species such as tigers. Preliminary investigations suggest
that many forest users poach deer as a secondary activity to support their own food requirements
while working in the forest, and to supply friends and family when they return to their communities
(Mohsanin etal 2012. data). The nature and scale of specialist poaching efforts are unknown, but the
market for wild meat consumption is thought to be largely local (Khan 2004).

Prey could also be depleted through disease introduced by domestic animals; in some northern
parts of the forest, deer share habitat with cows and goats which graze illegally inside the forest
(Rahman unpubl data). No research has been carried out to understand disease occurrence in the
prey population. Disease can also spread through the domestic chicken and goats that are released
in the Sundarbans for spiritual reason (i.e. to please Gazi) (M.M.H. Khan pers. comm.).

2.1.3 Habitat loss and degradation

Habitat loss and degradation imperil tigers by reducing, thinning, and fragmenting the area in which
they can live and reproduce. The Sundarbans shares many threats to habitat in common with other
tiger habitats, but also has a variety of factors unique to the socio-political landscape in which it is
embedded and the particular dynamics of a mangrove ecosystem (Seidensticker and Hai 1983).

The Sundarbans is approximately half the size it was 200 years ago, because the colonial rulers had
decided to clear a large portion of the mangroves in order to expand the agricultural lands (Curtis
1933; Biswas et al. 2008, Khan 2011). However, despite being situated in the most densely populated
country inthe world, the current boundaries of the forest have been maintained since the early 1900s
(Curtis 1933, Iftekhar and Islam 2004, Biswas et al. 2008). Studies suggest that coverage and density
of larger diameter trees, canopy closure, and diversity have declined over the last 100 years or so
(Canonizado and Hossain 1998, Iftekhar and Islam 2004, Iftekhar and Saenger 2007). However, the
amount and rate of change is unclear as the studies have been based on past forest inventories



which used a variety of methodologies, making comparisons to assess long term change over time
problematic (Iftekhar and Saenger 2007).

There are a number of potential threats to the Sundarbans, perhaps the most immediate of which is
the illegal exploitation of naturalresources (Hossainetal. 2016). The burgeoning population along the
Sundarbans periphery have few alternative livelinood options and have little choice but to depend
upon the forest for their survival, thousands of people enter the forest on a daily basis to harvest the
natural resources of the Sundarbans. The most economically valuable wood species is Sundri, a
hardwood generally usedforbuildinghouses, making boats, anchor posts and fuelwood (Canonizado
and Hossain 1998). The legal harvest of Sundri has been suspended since 1990 due to declining
stock, but some illegal felling continues (Canonizado and Hossain 1998). Gewa is the second most
valuable timber species. It was cut for paper production in government owned newspaper mill unil
their closure in the early 2000s when that became a losing concern. Gewa continues to be used for
building materials, out rigging for boats, fishing materials, and fuelwood (Canonizado and Hossain
1998). Goran trees are cut extensively for fuelwood, used by local communities and industries such
as brick manufacturing. Goran bark is rich in tannins which are used to preserve fishing nets and
sails. Other tree species are Keora, Kankra (Bruguiera spp.), Baen, Dhundal (Xylocarpus granatum),
passur (Xylocarpus mekongensis), and singra (Cynometra ramiflora), which are used as substitutes
for sundry and gewa. Golpatta palm (Nypa fructicans) and sungrass (Imperata sp.) are also collected
for thatching materials (Canonizado and Hossain 1998). Honey and wax are collected by specialist
teams of honey hunters hired by businessmen who then sell the products in the market. Fishermen
also enter the mangroves to gather fish, crabs, and other marine life. The BFD licenses fishing and
maintains records of this activity, but there is no scientific monitoring or management of fish stocks
(Canonizado and Hossain 1998).

The impact of current extraction levels on the overall ecosystem has not been quantified, but
short term studies undertaken in the 1980s and 1990s suggest this may be the main cause of the
mangrove's continued degradation (Iftekhar and Islam 2004). The Integrated Forest Management
Plan for the Sundarbans Reserved Forest compared the inventories carried out in 1959, 1983 and
1996, highlighted a rapid decline in Sundri and Gewa growing stock, and prescribed immediate
regulatory measures and astrict 20 year felling schedule (1998-2018) to ensure sustainable extraction
(Canonizado and Hossain 1998). However, the lack of resources for forest protection together with
demand from expanding communities and industry undermine the regulation of harvesting levels.
Sustainable resource extraction will, therefore, only be realised through improved forest protection,
alternative livelihoods and alternative sources of essential forest products.

There is no human habitation permitted inside the forest other than BFD, coast guard, and navy
camps. Infrastructure within the forest is generally limited to the buildings of these camps and some
tourist facilities such as walkways and watch towers. However, there are some semi-permanent
fishingcommunities operating at the southern edge of the forest. These fishermen use forest materials
for fuelwood and in the constructions of their jetties, shelters, and fish drying beds (Canonizado
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and Hossain 1998). The impact of these encampments on the
forest, tigers, and prey has not yet been quantified. Some forest
areas close to the villages in the north and north east appear to
be degraded from local wood collection, and there is also illegal
grazing of domestic livestock which could reduce the available
food for prey (Rahman et al. 2009).

Otherthreats are more difficult to quantify or evenidentify because
their effects are less visible and might only be measurable over
the long-term, and they may originate outside the forest. For
example, there is little information about the presence of disease
and its potential impact on the forest. There are some studies
on a condition known as ‘Top Dying' in sundri trees, but its
impact and causes are not clearly understood (Canonizado and
Hossain 1998 Iftekhar and Islam 2004). The type and distribution
of invasive species has been investigated, 23 invasive plants
were identified and the rate of invasion was notably higher near
river banks and some areas close to human habitation (Biswas
et al. 2007). This 2007 study concluded that, whilst control of
invasive speciesis only successful if undertaken before the plants
become well-established, invasive species in the Sundarbans
were still at a manageable level due to the ecosystem constraints.
However, monitoring and management intervention activities are
not in place, and the impact on tiger and prey habitat is not fully
understood.

Pollution of the rivers from industrial, shipping, tourism, urban,
agricultural, and aquaculture sources may be damaging the
Sundarbans. However, exceptfor preliminaryidentificationof some
toxins, little work has been published on the extent and impact of
pollution (Hussain 2014). The increase of ship and cargo vessel
navigation through the Sundarbans pose accidental damage
risk, particularly if those are loaded with toxic chemicals. The
industrialisation along the northern boundary of the Sundarbans
is causing the increase of pollution in the Sundarbans. Large-
scale mineral and gas exploration and extraction has not been
carried out so far in the Sundarbans, and its potential impact on
the ecosystem, in terms of pollution and habitat destruction, has
not been assessed.



Sea-level rise caused by climate change has been noted as a serious threat to habitats in the
Sundarbans, with current predictions suggesting substantialland loss fromincreased inundation over
the next 50 years (Agrawala et al. 2003). These predictions do not take into account the changes in
compensatory factors such as sedimentation rate and mangrove adaptation (Stanley and Hait 2000,
Allison et al. 2003); the coastal areas of Bangladesh are currently growing by about 20 km? per year
(Inman 2009), and mangroves in other areas are known to have flourished despite sea-level rises of
atleast 3.8 mm a year (Hendry and Digerfeldt 1989). Although improved understanding of this issue
is required, some current estimates of sea-level rise are over 1 m by 2100 (Hansen 2007, Rahmstorf
2007, Pfeffer et al. 2008), so it is prudent to go for mitigation solutions following the Bangladesh
Climate Change Strategy and Action Plan (BCCSAP), 2008.

Tropical cyclones are a regular occurrence in the region with approximately one cyclone per year
hitting Bangladesh (Islam and Peterson 2008). Climate change is expected to increase cyclone
frequency, which may be an additional source of stress to the forest. On the contrary, the forest may
be one of the best methods of protecting the coastline of Bangladesh from the effects of climate
change, and expansion of the coastal greenbelt through mangrove afforestation is a component of
the BCCSAP of 2008. Freshwater flow into the Sundarbans may also be affected by climate change-
induced alterations in rainfall and melting of Himalayan snows (Agrawala et al 2003 BCCSAP,
2008). Dry season freshwater flows have fallen due to extraction of water from the upper reaches
of the Ganges for irrigation, navigation and industry. The building of the Farakka barrage in 1975,
for example, has been directly linked to the reduction of freshwater flow into Bangladesh and the
Sundarbans (Iftekhar and Islam 2004). Embankments and diversion of water for irrigation within
Bangladesh also reduce freshwater flows. The combined impact of increased inundation from the
sea and decreased freshwater flow may increase salinity levels, particularly in the dry season, which
could change vegetation patterns (Agrawala 2003), and thus effect the distribution of tigers and prey.
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2.2 CHALLENGES

An effective tiger conservation effort is challenging and complex, requiring a holistic approach that
can be swiftly adapted to changing conditions and the emergence of new information. Carrying out
such anapproach will require a substantialincrease in capacity to develop and carry out conservation
activities. Capacity requirements can be grouped into five areas: institutional development and policy,
forest protection and law enforcement, education and awareness, research and monitoring, and
collaboration. This section outlines the current state of each area with suggestions forimprovements.

2.2.1 National policy

Whilst the importance of the Sundarbans and its tigers is recognised, their conservation needs to
be integrated into the GoB development agenda to ensure complimentary policy and action.
Implementation of BTAP will contribute to the implementation of the Bangladesh National
Conservation Strategy (BNCS, 2016), National Biodiversity Strategy and Action Plan (NBSAP, 2016),
and the Sustainable Development Goals (particularly the SDG 15) by the year 2030.

The SDG 15 is ‘Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably
manage forests, combat desertification, and halt and reverse land degradation and halt biodiversity
loss’, whichis directly linked with the BNCS and BTAP. In Bangladesh the biodiversity is key to human
lives and livelihoods, because a large proportion of the population depend on natural resources for
their survival. The overall goal of the BNCS s to ensure the conservation of the country’s resources
of all sectors, and ensure the sustainable and equitable use of the resources in order to ensure the
sustainable socio-economic development. As a party to the Convention on Biological Diversity
(CBD), Bangladesh is committed to achieve the five strategic goals of Aichi Biodiversity Targets
during 2011-2020, which can be achieved by implementing BNCS and BTAP. Notably, Article 13 of
the CBD callsforeach Contracting Party 'to promote and encourage understanding of the importance
of and the measures required for, the conservation of biological diversity, as well as its propagation
through media and the inclusion of these topics in the education programmes ...". Bangladesh has
the obligation to address Article 13 and other relevant Articles of the CBD by producing the necessary
strategy and policy documents, and implementing them. Therefore, Bangladesh produced the first
version of the NBSAP in 2006, which was updated in 2016. Since the tiger and the Sundarbans are
the key natural resources of Bangladesh of global renown, implementation of BTAP will ensure the
implementation of a major part of the NBSAP.

The first-ever national master plan for wildlife conservation, i.e. Bangladesh Wildlife Conservation
Master Plan (BWCMP) 2015-2035 has produced in 2015, which will guide the future conservation
of wildlife, including the tiger, for the next 20 years. The vision and strategies of this plan are based
on an analysis of the key values of the country’'s wildlife and its threats. It elaborates the broad, long-
term strategies of the key plans and strategies prepared, such as the National Biodiversity Strategy
and Action Plan and Bangladesh Tiger Action Plan. The overall goal of the BWMP is to ensure the



sustainable conservation of the wildlife of Bangladesh as an asset for the benefit of the current and
future generations. The specific objective is to realise essential conditions for sustainable wildlife
management in Bangladesh. The objectives are operationalised in 12 priority intervention areas
matching the policy guidelines of the conservation policy, which are: i) species programmes, i)
habitat management, iii) ecological network, iv) land use planning, v) protected area management,
vi) institutional development and capacity building, vii) policy and legal framework development, viii)
international and regional cooperation, ix) supporting communities in wildlife zones, x) nature based
tourism development, xi) communication, awareness and education, xii) wildlife research.

An economic assessment of the Sundarbans ecosystem services, together with identification of
conservation-friendly revenue generation schemes, is also needed, which would help to mainstream
Sundarbans and tiger conservation into development policy and action. Raising cross-ministry and
national awareness of the importance of the Sundarbans and its tigers is needed to further garmer the
political support for development and integration of a tiger-friendly policy.

2.2.2 Institutional development

The BFD is the primary custodian of wildlife and forests for the entire country, and in recent years
is strengthening its commitment to biodiversity conservation. The BFD was formed in 1864 during
the colonial period and is responsible for the management of the Sundarbans and all other forests
in Bangladesh. It has a number of territorial divisions that are responsible for the prevention of illegal
activities, regulation of legal extraction, permit issuance and revenue collection. Within the BFD a
Wildlife and Nature Conservation Circle (WNCC) was formed in 2001, which established dedicated
posts to safeguard wildlife, primarily in the protected areas (Mitchell et al. 2004). The WNCC does
not yet have sufficient institutional presence or resources to fully carry out its intended role. In the
Sundarbans the territorial DFOs, rather than WNCC staff, currently administer both the reserved
forest and the wildlife sanctuary areas. Furthermore, staff are regularly transferred between wildlife
and territorial posts and also between forests, hampering the development of wildlife or ecosystem
conservation specialists. Indeed, the majority of BFD staff have forestry-related backgrounds so
additional biodiversity conservation skills across all staff could be developed. Retaining staff within
the WNCC would enable those personnel with interest and experience on wildlife and conservation,
and to receive specialised training. In addition to protected area management, responsibilities of the
WNCC should extend to wildlife monitoring, wildlife crime investigation and human-wildlife conflict
mitigation. A large number of wildlife is found outside the protected areas, and WNCC staff would
therefore need appropriate resources and jurisdiction. For example, high densities of tigers, tiger-
human conflict incidents and wildlife crimes are found outside the three wildlife sanctuaries of the
Sundarbans. Specialists could also be retained in specific forests, for example, tiger and mangrove
specialists in the Sundarbans.
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Box 2. Legislation, conventions and national policies related to tiger
conservation

a. National legislation

= The Bangladesh Government has given highest priority in the conservation of natural
resources of Bangladesh including wildlife by the 15th Amendment (in 2012) of her
constitution (http://bdlaws minlaw.gov.bd) under thetitle “Protection andimprovement
of environment and biodiversity”.

According to the Section 18 A of Bangladesh Constitution: The State shall endeavour
to protect and improve the environment and to preserve and safeguard the natural
resources, bio-diversity, wetlands, forests and wild life for the present and future
citizens.

= Forest Act, 1927 (Amended in 2000): This Act makes provision for reserved
forests; it prohibitsthe carrying of guns, grazing of cattle, felling of any tree, removal of
any forest produce, and setting fire to and clearing of land for cultivation or any other
purpose.

= Bangladesh Wildlife (Preservation) (Amendment) Act, 1974, and Wildlife
(Conservation and Security) Act, 2012 and Bangladesh Wildlife Order,
1973: The tiger and the spotted deer are defined as ‘protected animals' in Schedule
3 of the Order 1973 The Order was refined and enacted as Act in 1974. The three
Sundarbans wildlife sanctuaries were set up under this Act. In 2012, the new Act
replaced the previous one and retained tiger and spotted deer as protected species
under Schedule, and also increased imprisonment and fine for killing tigers.

= The Bangladesh Environment Conservation Act, 1995: This deals with cases
of environmental degradation. In 1999 under the 1995 Act, Bangladesh declared the
10 km of land adjoining the Sundarbans as an Ecologically Critical Area (ECA). The
ECA rules prohibit a number of activities from damaging natural trees, animals and
fish, and to establishing factories that pollute soil, water and air. However, this area was
already converted to agriculture and aquaculture, and heavily populated before the
ECA was declared. Moreover, there are instances of establishing factories within the
ECA



BOX2

Box 2. Legislation, conventions and national policies related to tiger
conservation

D. International conventions

= Convention on International Trade in Endangered Species of Wild
Fauna and Flora (CITES): The trade of tiger parts is prohibited under Appendix
| of the CITES. Bangladesh acceded to CITES in 1982.

= Convention on Biological Diversity (CBD): Signed by Bangladesh in 1992,
the objective of this treaty is the conservation of biodiversity which is identified
as being essential to socio-economic development. This BTAP will contribute to
meeting such obligations through its aim to secure the future of the Sundarbans
and its tigers.

= Ramsar Convention: The Sundarbans has been designated as a Wetland of
International Importance under this convention, which Bangladesh ratified in
1992. The Ramsar Convention provides a framework for the conservation and
wise use of wetland resources.

= United Nations Framework Convention on Climate Change (UNFCCC):
As amaijor climate change affected country, Bangladeshis a party to UNFCC since
in entered into force in 1994. The UNFCCC objective is to stabilise greenhouse
gas concentrations in the atmosphere at a level that would prevent dangerous
anthropogenic interference with the climate system. The framework set no
binding limits on greenhouse gas emissions for individual countries and contains
no enforcement mechanisms. Instead, the framework outlines how specific
international treaties may be negotiated to set binding limits on greenhouse
gases. Notably, the Sundarbans represents an important carbon sequestration
site for the country.

m UNESCO World Heritage Convention: The three main wildlife sanctuaries of
the Sundarbans were declared a UNESCO World Heritage Site in 1997, drawing
national and international attention to this unique ecosystem.
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BOX2

Box 2. Legislation, conventions and national policies related to tiger conservation

c. National strategies and plans

= Integrated Forest Management Plan for the Sundarbans Reserved Forest, 1998:
This plan provides a comprehensive report on current forest stocks and defines sustainable
extraction levels for the next 20 years.

= Integrated Resource Management Plan (IRMP): This Integrated Resources
Management Plans (IRMP), developed based on in-depth analyses of the current resources
status and management situation, provides for ten-year ten strategic programs with specified
goals and objectives, targeted outcomes/outputs with verifiable success criteria, framework
activities, and appropriate guidelines for sustainably managing the Sundarbans Reserved
Forests (SRF) and its interface landscape.

= National Biodiversity Strategy and Action Plan, 2006 and 2016: To fulflll the
obligations of the Convention on Biological Diversity, the first NBSAP was prepared in 2006.
Lateron in 2016, the updated version was produced.

= Bangladesh Capacity Development Action Plan for Sustainable Environmental
Governance, 2007: This document identifies obligations under conventions including
the CBD and Kyoto, and outlines a national plan for capacity development for biodiversity
conservation and climate change adaptation.

= Bangladesh Climate Change Strategy and Action Plan, 2008: This planwas developed
by the Department of Environment, MoEF. Under this plan, activities directly relevantto the BTAP
include: expansion of the coastal greenbelt through mangrove afforestation, development of
monitoring systems to evaluate changes in ecosystem and biodiversity in all important and
sensitive ecosystems and climate change scenario modeling.

= Bangladesh Tiger Action Plan (BTAP), 2009-2017 and 2018-2027: \\Vith the vision of
'Protected tiger landscape in Bangladesh, where wild tigers thrive at optimum carrying capacities
and which continue to provide essential ecological services to mankind' the first BTAP (2009-
2017) was launched in 2009. This BTAP (2018-2027) is the updated version of the previous one.

= Bangladesh Wildlife Conservation Master Plan (BWCMP), 2015-2035: The
BWCMP was produced in 2015. The overall goal of the BWCMP is to ensure the sustainable
conservation of the wildlife of Bangladesh as an asset for the benefit of the current and future
generations. The specific objective is to realise essential conditions for sustainable wildlife
management in Bangladesh.

= Bangladesh National Conservation Strategy (BNCS), 2016-2031: The NCS was
launchedin 2016. The overarching goal of the BNCS is to foster development in the country
through the conservation, development and enhancement of natural resources in the
country within the framework of sustainable development, particularly as envisioned under
the Sustainable Development Goals (SDGs).



In 2013, the BFD established the Wildlife Centre (WC) that is expected to serve as the hub of wildlife
related training, monitoring and research by the BFD staff and other partners. Although the WC is
still at its infancy, it has great potential to contribute to human resource development and archiving
information on wildlife. Moreover, general biodiversity conservation and protected area management
training can also be provided to the territorial divisions to build on their production forestry skills. A
staff review process that measures performance based on wildlife abundance and habitat condition
as well as wildlife crime detection and control, would strengthen the impact of these organisational
changes and foster a professional approach to the conservation and management. Furthermore,
conservation of the Sundarbans requires development of fisheries and wetlands management skills.

There should be afocal personin the BFD to monitor and report the BTAPimplementation progress to
the Tiger Conservation Coordination Committee (TCCC) in the bi-annual meetings. Notably, in 2013
the Ministry of Environment and Forests (MoEF) formed the TCCC to strengthen coordination in tiger
conservation efforts in Bangladesh. The detailed Terms of Reference of the TCCC should be made,
so that it can effectively coordinate and monitor tiger conservation in Bangladesh. As an initial step
and to progress BTAP implementation, WNCC staff could be assigned to coordinate BTAP activities.
Duties would include the development of a BTAP implementation plan; design of a monitoring and
evaluation approach; liaison with decision-makers in the BFD, MoEF and other ministries; and the
creation of a platform to facilitate collaboration. Selected BFD staff of the Sundarbans can be trained
to deal with tiger-human conflict incidents (particularly tranquilisation, handling and translocation of
tiger and other wildlife), wildlife crime investigation, and tiger, prey and habitat monitoring activities.
Associated incentives are needed that provide benefits for working on BTAP activities, such as the
opportunity to undertake specialist training and further study.

2.2.3 Forest protection and law enforcement

In addition to the development of institutional biodiversity conservation capacity, an effective BFD
patrolling force is essential for the prevention of illegal and damaging activities such as poaching or
unsustainable harvesting of natural resources. There is an urgent need to improve human resources,
infrastructure and patrolling efforts. In 2015, the BFD initiated Spatial Monitoring and Reporting Tool
(SMART) patrolling, side by side with the traditional patrolling, in the Sundarbans and the SMART
patrolling was found significantly more effective than the traditional patrolling. However, the problem
with SMART is that it requires more resources and trained manpower. The SMART patrolling is
supported by some projects, but it should be continued and flourished, atleast in the Sundarbans, in
order to improve the forest and wildlife management.

Field observations suggest that BFD resources are insufficient for carrying out effective patrolling.
Some patrol posts do not have boats, and many that do have slow wooden vessels and inadequate
budget for maintenance or fuel. Accommodation conditions are basic and medical facilities are
extremely limited. There are normally two or more guns assigned to each guard post, but some of
these weapons and associated ammunition are very old. In any case, staff rarely use their arms as
existing laws do not provide them enough protection if someone is killed or injured. There are also
problems with drinking water and food supplies for some forest posts. In addition, there is No risk
allowance to compensate for the unique dangers faced by BFD staff in the Sundarbans. Two BFD
staff were killed by tigers in 2005 and one staff member was killed by a cyclone in 2007. In 2009, two
more BFD staff were killed in confrontations with dacoits (local term for robbers and pirates). There is
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also no budget set aside to cope with emergency situations such as periodic cyclones. Cyclone Sidr
struck in November 2007 and destroyed many guard posts in the eastern side of the Sundarbans. A
disaster recovery process is needed to ensure that patrolling levels are returned to normal as quickly
as possible after these devastating storms.

Prior to 1973, tiger hunting in Bangladesh was legal, and bounties were offered as an incentive. The
Bangladesh Wildlife (Preservation) (Amendment) Act of 1974 defines the tiger and the spotted deer
as ‘protected animals' and killing or capturing is a punishable offence. In case a tiger becomes a
threat to human life, the animal can be officially notified by the Chief Conservator of Forests (CCF) for
capturing or killing. The Act does not apply to any wildlife products in transit through Bangladesh as
long as the products are accompanied by a transit customs document. This provision may be taken
advantage of, because itis difficult for customs officials to confirm the source of wildlife products and
authenticity of transit documentation. In 2012, a new Act, i.e. Wildlife (Conservation and Security) Act,
replaced the previous act and increased the penalties for killing tigers: non-bailable and subject to
imprisonment for minimum two years and maximum seven years as well as a fine of minimum BDT
100,000 and maximum 1,000,000. If the same person commits the crime again after releasing, the
maximum level of imprisonment will be 12 years and the maximum fine will be BDT 1,500,000. The
conversion rate of USD 1 was BDT 785 at the time of preparation of this document. Notably, there are
provisions of imprisonment and/or fine for illegal killing or capturing of other wildlife as well, including
the prey animals.

Three areas in the Sundarbans were declared as three Wildlife Sanctuaries (Sundarbans East, \West
and South) under the Wildlife Act, the firstin 1960 and the second and third in 1996 (Figure 3). Inthese

Bangladesh Forest Department staff engaged in planning for setting camera-traps in the
Sundarbans
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areas the Act prohibits the entry of people, cultivation of land, damage or destruction of vegetation,
hunting or capturing wild animals, introduction of exotic species, straying of domestic animals,
causing of fires, and water pollution. The total area (1,397 sq km) of these three Wildlife Sanctuaries
were also declared a UNESCO World Heritage Site in 1997. In 2012, three areas of rivers of the
Sundarbans were declared Wildlife Sanctuaries, mainly for the conservation of dolphins. The entire
Sundarbans (6,017 sqkm) is a Reserved Forest and was declared a Ramsar Site in 1992. Moreover, a
number of other national and international legislative initiatives have been established to offer some
level of protection to the tiger, its habitat, and prey (Box 2).

In order to control the ecological degradation and pollution due to human activities, the 10 km
periphery (area covering 292,926 ha) outside the boundary of the Sundarbans was declared as
Ecologically Critical Area (ECA) in 1995 under the Bangladesh Environment Conservation Act of
1995. The Department of Environment, together with the local administration are responsible for
implementation of the ECA. Since the entire region is low-lying, with frequent flood and tide, animpact
zone of up to 20 km periphery outside the boundary of the Sundarbans should be maintained by the
BFD (Sundarbans Divisions and Social Forestry Divisions), with proper legal instruments, so that it
can serve as a buffer area for the Sundarbans. There should be a collaborative effort to make sure
that there is no industrialisation and big infrastructure in the ECA or impact zone.

Setting of a camera-trap by Bangladesh Forest Department officials for monitoring tiger population in the
Sundarbans
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An assessment is required to investigate legislative gaps (e.g. lack of power of arresting wildlife
offenders, problemmes in filing cases under the Wildlife Act of 2012), the sufficiency of existing
penalties (particularly for prey poaching), the perceived risk of being punished, weak prosecution
documentation and reporting, and barriers to prosecution. The Wildlife Crime Control Unit (WCCU)
and Wildlife Forensic Laboratory (WFL) were established by the BFD in 2012 and 2016, respectively.
These units can significantly strengthen the enforcement by creating improved capacity to
investigate domestic crime and illegal international trade. A review can also be undertaken to ensure
Sundarbans management strategies adhere to international conventions and protocols. A revision
of forest zonation may also be needed to account for the current distribution of tigers and human use
patterns across the landscape.

2.2.4 Education, awareness and community involvement

Without political support the BTAP and biodiversity conservation will continue to remain low on the
government's agenda and separate from economic development plans and poverty reduction agendas.
Support is also needed across a wide range of parties, from industry and private companies to public
organisations and local communities. Without if the BFD is not supplied with the resources or legislative
tools necessary to protect the forest, partners will not step forward to join in the tiger conservation
challenge, and there will be little motivation to conserve and use natural resources sustainably.

Effective use of education and awareness raising programmes can support changes in knowledge,
attitudes and behaviour to help achieve conservation objectives. A tiger conservation education
and awareness strategy is needed to guide the development of carefully targeted and measurable
campaigns that are integrated with other BTAP programmes. Successful campaigns need to be
creative in their messages and use targeted methods to engage different audiences (Hesselink et al.
2007). Training is needed to develop conservation communication and social marketing specialists
in Bangladesh, who will then be able to design, implement, and evaluate campaigns. The main target
groups are the communities living around the Sundarbans. Tiger and Sundarbans conservation issues
can be added in the school curricula. In many cases, however, education and awareness alone may
not be enough to change the behaviour and must be used in conjunction with other conservation
strategies. For example, forest users of the Sundarbans may know that they are using the forest
unsustainably, but their immediate needs make it a matter of survival, in which case, education and
awareness could be used to support other initiatives such as the development of alternative livelinoods.

The long-term survival of the tiger in the Sundarbans cannot be ensured without the active participation
of the local communities. Bulk of the local people are directly or indirectly dependant on the natural
resources of the Sundarbans and some have rather hostile relationships with the tiger. Therefore,
involving the local people in tiger conservation will require some sort of mechanism so that the
local people can get the direct benefits of conservation, such as sharing of revenue generated from
tourism, development of cottage industry and marketing, and continuation of effective compensation
mechanism for tiger victims. Moreover, alternative income generation scheme should be taken,
especially for tiger victim families, so that more local people participate in tiger conservation activities.
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2.2.5 Research and monitoring

Information is vital for policy formulation, development of adaptive strategies and monitoring of tiger,
prey, and habitat levels as indicators of overall success. Without basic understanding of a species or
the ecosystem in which it lives, itis not possible to assess the impact of various threats or predict and
evaluate the outcome of management activities. Equally, without understanding the socio-economic
context, which is often the underlying cause of many of the threats, little headway will be made in the
development of long-lasting solutions. This information is lacking for most tiger landscapes, and the
Sundarbans is no exception (Sanderson et al. 2006).

The information that could be obtained on Sundarbans tigers and the threats they face is infinite,
but only some has the potential to guide conservation actions. A prioritised national BTAP research
and monitoring agenda would help direct research activities in line with management needs. It is
unrealistic for the BFD to collect all of the required information, so independent researchers and
research organisations need to be engaged. Itis also a good practice to involve independent bodies
in monitoring activities to ensure transparency in interpretation of results. However, currently there are
few biological, ecological and social studies being carried out that can directly inform conservation
strategies and only a small number of people are involved in tiger conservation research.

The universities and research organisations generally do not have enough funds to give national
students and young researchers the opportunity to undertake often costly fieldwork in the
Sundarbans. Scholarships would increase the number of students able to undertake research on
tiger and other biodiversity in the Sundarbans and build a new generation of tiger conservationists
for the country. A research cum wildlife rescue centre could be established close to the Sundarbans
by BFD where the universities and research organisations facilitate research activities on tigers and
the Sundarbans. This would encourage collaborative efforts with BFD and innovative research by
various bodies. There is also a need to improve the availability of national conservation biology
undergraduate and graduate training, and the involvement of students and professionals with social
science backgrounds.

The BFD has made major progress in standardising the monitoring protocols for tigers, other
major fauna, human impacts and habitat for the Sundarbans. Simple yet effective formats for data
collection were developed in collaboration with the Wildlife Institute of India. The BFD staff working
in the Sundarbans were trained in their implementation and systematic data were collected across
the Bangladesh and Indian Sundarbans to infer statistically robust estimates of occupancy of major
fauna as well astigers (Jhala et al. 2016). The camera-trapping protocols too have been standardised
and implemented across the Bangladesh and Indian Sundarbans (Das et al 2012, Dey et al 2015,
Roy et al. 2016, Jnala et al 2016). These protocols need to be implemented on a regular basis to
assess the success of conservation investments in terms of species occupancy and abundance
response to management actions.



2.2.6 Collaboration

The immense scale and multifaceted nature of tiger conservation requires a wide array of skills and
resources. Although the primary responsibility of tiger conservation lies to the BFD, collaboration with
othergovernmentdepartments, academicinstitutions, nationaland international NGOs, private sector
and local communities is needed to develop a successful tiger conservation effort. A platform should
be formed to engage the relevant organisations and coordinate an integrated tiger conservation
programme. An BFD-led alliance could facilitate this, which can be guided by the TCCC. This would
also provide a platform for the BFD and collaborators to support one another in securing funding to
carry out BTAP activities.

Itis also essential to engage with the people who directly rely upon the resources of the Sundarbans
for their economic wellbeing and those whose lives are directly affected by THC. Integration of these
communities into forest management will shift the overall paradigm from top-down policing to a
more inclusive and mutually beneficial approach. This would build on previous and ongoing BFD
activities such as the social forestry initiatives, alternative income generation and co-management
(Mitchell et al. 2004). The co-management framework specific to the Sundarbans would facilitate
the development of conservation activities, including alternative livelihood options and solutions to
dealwith THC. There may also be opportunities to involve other GoB bodies in initiatives for tiger and
Sundarbans conservation.

Furthermore, conserving the Sundarbans tiger population will require the creation of a trans-
boundary approach with neighbouring India. In 2011 the Governments of Bangladesh and India
have signed a memorandum of understanding (MoU) on conservation of the Sundarbans, and
a protocol on conservation of the tiger in the Sundarbans. Both countries have agreed that the
biodiversity, particularly the tiger, of the Sundarbans must be conserved by joint actions and none
of the two countries will do anything that might threaten the Sundarbans. Under these two mutual
agreements a number of strategic actions have been proposed to be done in collaboration such as
joint research and monitoring (on tiger, prey and other biodiversity), adoption of joint management,
sharing of relevant information and technical knowledge (e.g. on THC) between the concemed
officials of the two countries, execution of patrolling along the respective borders of the two countries
to prevent poaching and illegal trade, and capacity building by exchanging personnel for training and
promotion of education. The collaboration between Bangladesh and India needs to be strengthened
in terms of joint monitoring, patrolling, and sharing information on poaching and illegal trade. Notably,
the Sundarbans tiger population between Bangladesh and India forms a single population and its
viability in the long-term is enhanced only if it is managed as s single large population. Therefore,
active collaboration for joint strategies to maintain ecological integrity, population assessment and
monitoring are essential. For the Chittagong Hill Tracts the continued habitat connectivity with the
populations in neighbouring India and Myanmar is vital for tiger occupancy and presence in the
region. Moreover, Bangladesh can open dialogues with other countries to help combat the illegal
trade in tiger parts.
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Chapter 3
Action Plan

3.1 OVERVIEW

This action plan for tiger conservation in Bangladesh will be followed over the next
ten years (January 2018 to December 2027). The ten year term is chosen because
the main constraint of tiger conservation in Bangladesh is not to have updated
strategy document, but poor implementation of it, as evidentduring the tenure of the
first BTAP (Box 3). Programmes and projects toimplement the BTAP, however, need
to be taken urgently. Itis essential to first know the status of tigers and subsequently
monitor the change in status to assess the success of conservation investments.
During the tenure of the first BTAP the baseline essential to monitor success was
not available, now with the use of modern scientific tools we know with reasonable
certainty the status of tigers in Bangladesh. The goals of the current BTAP can now
be assessed against a standard benchmark.

The plan provides a vision for the future of tigers in Bangladesh and a set of goals
to guide all conservation efforts. For each goal there are a set of objectives and
a range of strategic actions to combat the threats and challenges. As a strategy
document, the BTAP does not contain a detailed implementation plan including
activities, responsibilities, and budgets. Subsequent planning and maobilisation
sessions should follow the contents of the BTAP, turning these into prioritised
project concepts, and developing the necessary collaboration needed to ensure
their implementation.

This action plan will be reviewed in the middle of the tenure of the plan (e.g. 2022).
Thisisto track the activities mentioned in the plan and to evaluate the real progress.

Bangladesh Tiger Action Plan 2018-2027 |
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Chapter 3 Actionplan

Road to Updating BTAP 2018-2027

The Bangladesh Tiger Action Plan (BTAP) is a policy-level document that offers a structured
approach to achieving long-term conservation of tigers in Bangladesh. The first version of BTAP was
for the period July 2009 to June 2017 (Ahmad et al. 2009) and this updated version is for the period
January 2018 to December 2027. It provides a vision, goals and objectives to guide an integrated
and focused tiger conservation programme. The updating process involved extensive consultation
and debate in workshops at three levels: four range level workshops Chandpai, Satkhira, Khulna and
Sarankhola Ranges in September 2016; one regional workshop in Khulna in October 2016, and two
national workshops in Dhaka in November 2016.
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3.2 VISION AND GOALS

Vision
Protected tiger landscapes in Bangladesh, where wild tigers thrive at optimum carrying capacities*
S0 as to perform their ecological role, and which continue to provide essential ecological services to
mankind

Goals

Goals to address threats

Increase the current tiger density in the Sundarbans from 2.17 to 4.50 per 100 sg km

Maintain sufficient prey base (i.e. large prey density at least 500 times higher than tiger density) to
support the tiger population in the Sundarbans

Maintain sufficient habitat and habitat diversity to support the tiger and prey populations in the
Sundarbans

Ensure a suitable tiger population in the Chittagong Hill Tracts

Goals to address challenges

Mainstream tiger conservation into the GoB's development agenda

Improve conservation capacity in the BFD and its partners

Improve law enforcement to ensure protection of tiger, prey and habitat

Build national capacity to implement education and awareness programmes, and community
involvement

Build capacity to conduct tiger conservation research and monitoring

Encourage collaboration to support the BFD in implementation of the BTAP

«Carrying capacity is defined as the maximum population size that the environment can sustain over the long-term, considering the available resources.
Currently there is insufficient information to determine the optimum carrying capacity of tigers in the Sundarbans, and therefore no way to know if we are
currently at, near, or below that level. Furthermore, when determining the desired future states of tiger, prey, and habitat, it must be taken into account
that the Sundarbans supports both tiger and human needs ]
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BOX3

Box 3. Experience of Bangladesh Tiger Action Plan 2009-2017
implementation

During eight years (2009-2017) of the first phase of Bangladesh Tiger Action Plan
(BTAP) implementation, majority of the objectives could not be achieved due to lack
of programmes and projects focusing on the implementation of BTAP, although there
were sporadic programmes and projects with some success. The lack of constant flow
of funding, especially from the Government's revenue budget, was a major obstacle in
BTAP implementation. As a consequence, the rise of poaching was evident, causing
the decline of tiger number in the Sundarbans.

There are, however, some success stories that partially achieved BTAP objectives. The
BFD had no record of translocating strayed tigers, butin 2011 a tiger was successfully
tranquilised in the forest-village boundary of Satkhira Range, which was transported
and released to the deeper part of the forest named Dobeki. This was an apparently
healthy tiger that started to visit the villages to hunt cattle. In 2012, a stray tiger, with one
leg missing, was tranquilised in the forest-village boundary of Khulna Range and was
sent to Bangabandhu Sheikh Muijib Safari Park in Gazipur where itis living in captivity. In
a similar case a tiger with snare injury in one leg was captured alive by a box-trap from
forest-village boundary of Chandpai Range and was sent to the Safari Park, but soon

after it died in capitivity.

In 2015, the BFD published it's first-ever estimate of tiger population (total 106 tigers
in the Bangladesh Sundarbans), which was based on rigorous scientific study using
the camera-traps. None of the previous population estimates by the BFD had followed
any scientifically valid method, so this result was taken as the baseline for future
monitoring. During this study the relative densities of tigers and prey were also studied
and mapped.

Raising awareness among the mass people is a key requirement to ensure successiul
conservation of the tiger following broad-based approach where the people can
participate in tiger conservation activities. Following the St. Petersburg Declaration,
Bangladesh nationally celebrates the Global Tiger Day annually on 29 July, organised
by the BFD. This was started in 2010 and has significantly contributed to awareness
raising at the national and local levels. Moreover, the Tiger Caravan (a caravan
mimicking the tiger with a team of young people performing awareness programmes
in different areas) of USAID-funded Bagh Project of the Wild Team was very successful
in awareness raising for tiger conservation.



Tiger Caravan's awareness raising programme for tiger conservation
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Translocation of a strayed tiger from forest-village boundary of Khulna Range to
Bangabandhu Sheikh Mujib Safari Park at Gazipur
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3.3 OBJECTIVES AND
STRATEGIC ACTIONS

This section outlines a set of objectives and strategic
actions to achieve the threats and challenges goals
(Table 3 and 4), which are based on the information
presented in Part B. The current knowledge on threats
and status of tigers makes it possible, at least at the
basic level, to develop and implement SMART (specific,
measurable, achievable, relevant and time bound)
strategies to mitigate threats. However, an increase in
baseline information is needed to improve definition
of the threat objectives. Achievement of the challenge
objectives, on the other hand, is more straightforward
because, in most cases, success can be measured by
the completion of the strategic actions (Table 3 and 4).



3.4 PRIORITISATION

The threats need to be prioritised in terms of their potential impact, and the current and desired
states of tiger, prey and habitat (Saif 2016, Hossain et al. 2016). Based on the existing knowledge and
information it is obvious that poaching is the biggest threat to tigers of the Sundarbans. Therefore,
tiger conservation activities need to address this on priority basis. Retribution killing of tigers due to
THC is common in the villages around the Sundarbans, which also need to be addressed urgently.
Systematic exercise to identify priorities will be carried out in the first two years of this BTAP. In the
meantime, tiger conservation activities will continue following the threat priorities based on existing
knowledge. Moreover, a second process will be carried out to prioritise strategic actions under each
objective. A balance must be struck between resources spent on more research versus the need for
immediate mitigation activities (Wilhere 2002). Actions can be ranked based on criteria such as their
potential benefit, cost, feasibility and leverage. This threat prioritisation and activity selection process
willresultinthe formation of an overall BTAPimplementation plan containing milestones and strategic
actions grouped into project concepts. Collaboration will be needed for both the development of
this prioritisation process and the subsequent implementation plan.

Bangladesh Tiger Action Plan 2018-2027 |
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3.5 MONITORING AND EVALUATION

There was no systematic monitoring and evaluation of progress of the previous version of the BTAP
(2009-2017), but considering the work that was done against the goals and targets the implementation
was not satisfactory. Therefore, the main thrust is to focus on implementation of this version of the
BTAP (2018-2027), which will require collaborative effort, particularly inter-ministerial, between the
Government and NGOs as well as with other Governments and international conservation partners,
and constant flow of funding. Systematic monitoring and evaluation of progress against the BTAP goals
will be done, which will provide a way of measuring the success of the tiger conservation efforts and
enable the adaptation of conservation activities based on lessons learnt, new information and changing
conditions. The implementation of this BTAP will ensure that the nation attempts to sustain the current
tiger occupancy in over 4,000 sg km and increase the density in the Sundarbans from the current 2.17
to4.50tigers per 100 sg km within the nextten years, thereby contributing to the GTRP commitments by
the country. The target of increasing the tiger density is at 4.50 per 100 sg km, because thisis the known
density in the high density areas of the Sundarbans (Khan 2012, Das et al. 2012, Naha et al. 2016).

Monitoring oftiger, prey and habitatlevels willbe carried outevery two yearsto assess the achievement
of progress against the goals to address threats (Box 4). Likewise, a two yearly monitoring approach
will be devised to evaluate progress against the goals to address challenges. A process will also be
developed for the evaluation of progress of strategic actions and achievement of their associated
objectives. In the light of completed activities and changing conditions at the end of its ten year term
the BTAP will be updated for its next term.

Best practices

Several practices are being adopted and considered BEST in many tiger range
countries of the world. Those practices are being prescribed by the tiger expert and
scientists. The Best Practices are:

* Efficient Protection by SMART Patrolling

* Community based tiger-human conflict mitigation

» Camera Trapping for tiger monitoring and genetic barcoding

* Khal Survey for measuring tiger relative tiger abundance

* Ecotourism

* Forensic lab establishment

* Collaboration and coordination national and international organizations
 Coordination with law enforcement agencies

* Research, monitoring and evaluation



BOX4

Box 4. Monitoring changes in the status of tigers, prey and habitat

Itis difficult to monitor changesin the status of tiger's prey and habitat in the Sundarbans
due to inaccessibility and dense vegetation, but there are scientifically valid methods
that are applied and proved to be effective. There have been a number of unsuccessiul
attempits to count absolute numbers of Sundarbans tigers based on short field visits,
interviews with forest workers, and the pugmark method (Seidensticker 1987; Tamang
1993, Jalil 1998 Bangladesh Forest Department 2004). The pugmark method is based
on identifying individual tigers from their pugmarks, but this is no longer considered
scientifically sound by authorities in India and international scientists (Karanth et al
2003 Project Tiger 2005). Camera-trapping has become a popular way of estimating
tiger abundance, although the sheer size of the Sundarbans and the lack of identifiable
tiger travel routes make this technique a bit challenging for tracking changes in the
whole population. Camera-trapping has been carried out in the Sundarbans to
investigate tiger and prey density with success (Khan 2007, 2012; Dey et al. 2015). A
tiger monitoring system has been locally developed to measure changes in relative
tiger abundance (rather than absolute numbers) in the Sundarbans (Khan 2007, 2012,
Barlow et al. 2008, Hossain 2011). This survey works by counting the number of tiger
tracks along khal (small river) banks in a systematic way across the forest. It is based on
the assumption that in areas with more tracks, there are more tigers. If track numbers
decrease in an area of the forest, then it will be assumed that tiger numbers have fallen,
and management action will be taken. It does not try to identify unique tigers from their
tracks, rather it counts the total number of tiger tracks per kilometre of khal to produce a
map showing the densities of tiger tracks across the whole forest.

Monitoring systems need to be developed to track the changes in the prey population
and also in habitat cover and composition. A system of prey monitoring using pellet
counts to determine absolute abundance was experimented with some success (Dey
2007, Ahmed et al. unpubl. data). However, the method that was proven effective and
convenient in the Sundarbans context is counting prey animals, recording habitat
features and human disturbance to habitat (Dey et al. 2015, Hossain et al. 2016). With
regards to habitat monitoring, previous studies to assess habitat change were based
mainly on one-off forest inventories devised using different methodologies, which
made comparisons to work out change over time problematic (Iftekhar and Saenger
2008). Therefore, a standardised long-term habitat monitoring programme needs to be
developed, which can be remote sensing supported by ground truthing.
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Chapter 3 Actionplan

3.6 HOW TO GET INVOLVED

Tiger conservation is a big challenge that cannot be achieved by the BFD alone. The BFD welcomes
collaboration at all levels to support implementation of the BTAP. Those interested in becoming
involved can get in touch with the BFD to get further information on current tiger conservation work
in Bangladesh and opportunities for collaboration. Website of the BFD (www.bforest.gov.bd) can
be browsed to get the basic information, conservation programmes and projects and the contact
address.

L1

< Photo credit:

%

am U. Chowdhury




L

uesyy |

NUIPON "PIN “3PaIO 010Ud

padojensp soleuos

fAuoud

wswabeuew pue 1ealy} Jauped SO1IRUDIS
snoueA Japun azis uonejndod juswdo Juswebeuew pue a1y} SNOLBA JIBpUN wnipaiy

pue AlA1II08UU0D ‘Aouednddo EENETq] azis uonejndod pue AlAIOBUU0D
uodal Aenins AouednodQ 1861} Ul spuai} Jo POy Wolj pund X ‘Aouedno2o0 18611 Ul spuall 19poN Aouednooo
/ (puny pue

padojanap AlAnoBUU0D
uodal Alaiosuuo) AUA1108UL0D JO SpoYIBN wewdo X X Buissasse 10} spoylow dojanag Aunnosuuoo
T o -1onep) Jlamoduew : ‘snjels
18611 Jo Aouednaoo juswule suoneziueblio uonejndod
pue uoiendod a6 umouy Aouednaoo -NOY) By} pauoddns Aouednooo pue sniels 1Bl 81enjens
uo 1odai o1pouad pue snjess ‘uoneindod 18b1]  woly pung Jouop/a4g 00002 X X X uonejndod 18611 J01UOW 0} BNUIUOD 018Nulluo)
sanposlqo
uonoe oib6ajens jealyL

44S 8y} ul Aysuap 18613 asealou] YOO 1VIHHL

SSOT43OIL1O34Ia L'EE

1asg

uoniw ui

Buipuny  s82INOsaY juawalinbay

J032Inos uewnH 92In0say

J10]edIpu| duew.iouad sawooINQ  aqissod  Mamoduepy aAIedIpU|

(V&A1 T4
-¥202)
(s1hoL

-/) w8}
Buo

(ecoe (ococ

-Leog)  -8L07)

(SIA9-€) (sihg-L)
VUTET uual Buipuny jo
PIN Hoys  92unos ajqissod pue suonoe ‘san1}aalgo ‘sjeosn dv.id

dVv.19 @y} Jo suonoe d1B81e.l1s pue saAlloalqo 1eaiyl g a1qel

sioledipul @aduewojiad pue sawodlhno ‘suolloe s16ajells ‘saninosalqo dvig



Buiyoeod Jabn jo uodal
eneds pue jeiodwa]

eIpawW
1ud pue ojuoo8l3

1odal aouabieiu|

1NO0J JO UONJIPIBA

yodal Aening

1NO0J JO UONDIPIBA

1odal uonelado 1sod

uoNBOYIIOU 81187

-86/19p10 1UBWIUIBACY)

Buiyoeod
19611 uo Lodal d1polied

J0jedipuj aduewioyad

paulwisiep

Buiyoeod 1ebn Jo uonnquisip
leneds ‘Ajiejnbai paiojuow
s ysepe)bueg uj spel; pue
Buiyoeod Jab11 Jo 810L0S

padojenap

salunod Buuoqybiau yum
uol1eI0QE)109 ‘sued 1abni ul
apeJ} |euolleusiul syl isuiebe
a]11eq 8y} 0} 8INQLIUOI 0}
uaX el 81 SaINSEal SBAI08YT

paonpal Buiyoeod 1861 uo
Aouspuadap d1LOU0D8-0100S

panoiduwil
sued Jabn ul epely pue
Buiyoeod jo el uoiNdssold

18611 Jo uonosloid |eba) inoge
aleme spew sdnoib 1ebie]

Slapuayjo pae|al
18611 104 painsus ale salljeusd

pa1oNpuod

suonelado Buiyoeod -nnue
pauIquo) JUBWadI0Ud
ME] JO SSBUDAI108YT

panoidwi pue padojansp
@a4g ui 1192 aouabijjiul ue
ysigeiss ‘syuapioul Buiyoeod
18611 01 Buiejal eousbieiu|

pauiwisiep sued
18611 ul epel} pue Buiyoeod
1ab11 Jo 81e0s pue ainieN

$8W09INO

Jauned
wswdo
-lenaq
wouy
pund

Buipuny
joaounos
aqissod

Jamoduew
s,uoleziuefio
pauoddns
louop/a4d

$82IN0S9Yy
uewnH
Mamoduepy

00°00L

1d8g

uonjw ui
juswaiinbay
92Inosay
aAnedlpu|

X

(£zoe
-¥202)
(sihol

-/) Wia)
Buo]

X

(ezoz
-L20T)
(SIA9-€)
wiaL
PIN

"Buiyoeod 1abn Jo uonnguisip
leneds pue ‘ysepe|bueg ui apei}
X pue Buiyoeod 1861 Jo sjeA8] JONUOW

'sal1unoo Bunoqybiau
yum uoleloge)oo enoidwi ‘sued 1ebin
ul apeJ] jeuolieulalul 8yl 1suiebe apeq
8y} 01 81NqLIU02 0} sainseawl dojonaq

‘Buiyoeod
18611 UOo salouUBspUBdap JILIOUOID-0100S
211SBWOP 82NPal pue puelsiapun

‘uonnossold

1NJss829ns 10} 8)doad 01 suonowoid pue
spiemal apinoid ‘leunqguil Apaads ul
sased Bujyoeod 19613 Jopisuod siayoeod
Jo1eus pides ainsus 0} LNOYD 8]IqON
juanbaiy ainsus ‘sued 18611 ul spess pue
Buiyoeod jo a1es uoinodssoid anoidw

‘Aaid 118y pue
s19611 Jo aouenodw pue uojosioid eba)
noge sdnoib 1061e} Ul SSBUIBME BSIeYy

‘Slapel) pue s1swnsuod ‘siayoeod

1818p 0} JUBIoYINS aie saljjeusd ainsug
‘(sueguepung 8y} episul si i Usym

a44 eyl Aq pepeay) suonesedo Buiyoeod
-llUB PBUIGWOD JONPUOD UBWSI0JUS
MEB] JO SSBUBAII0B)8 anoidw|

‘@49 ui 192 aousbiyeiul
ue ysijgeise ‘syuapioul Buiyoeod
18611 01 Bunejal eousbieiul anoidw|

sued 1861 ul spely pue Buiyoeod
X 18611 Jo 8180S pue BINlRU BUIWIBIBC]

(ococ
-81L02)
(s4hg-1)
wial
uoys

Auoud

ybiH

Buiyoeod
1861 aziwuIN

Buipuny jo

821n0s 8)qissod pue suonoe ‘saAioslqo ‘sjeon dy.i g



€8

_ /20Z-810¢ ueld uonay 1ab11 ysepe|bueg

sweibolid uoleioisal
lapun uaxel abeioe Jo
wnowe ‘Aaid pue 1abn

auop
uolleI0ISel 1e1IgeY ‘peziWiuiow
uoloNIISap 1elgey ‘paziwiuiw

'sielqey
paluswbel) 8y} usamiaq AAIIOBUUOD
ysligeise pue uoljeiolsal 1elgey
8le1}IUI ‘UOIONIISBP JRlIgRY BZIWIUIW

Jauued , s1oel] IH
payoeod jo Jaquinn Aaid pue s1ab1 jo Buiyoeod Juswdo X X X ‘Aeid pue s1ab1 jo Buiyoeod aziwiuipn BuoBeNIyD Bu)
Aaid pue 1abii jo auop Aaud -lonaq a4g/iemod ul uonejndod
uodai Aenins eouepunge  pue 1abil Jo Aenins eduepunge woly  -uew siaued ‘Aa1d pue 1ab1 Jo Aenins 18611 8)gelns
pue Aouednooo 1861 pue Aouedno2o 1abi | pun4  uOlBAIBSUOD 00°00L X X X aouepunge pue Aouednd20 1no Ale) e ainsuj
sannoalqo
uonoe oibajens jealyL
s1oel] JIIH BuoBenyd ays ui uoiieindod 1ebi 81geIA B 8INsSUT TTYOD 1VIHHL
Auoud
Jauled 's10b1} wnipapy
Juswdo Jo onlel xas pue Buipaaiqui ajebiisenul
-lenaq a4g/iemod ‘(Jedwaisig aulued Ajenoiued) sjeaiy}
$10}08) auop Jadwalsig wolj  -uew sieued saseas|p 1ab1y 10} saniAnoe uonedbiniw 1enusalod
1881y} JO 1sl] dAlIsneyx3 8ulue) JO jJuswssasse Xsiy pund4 uoneAlssuo) 00'Ge X X aziuoud Juswssasse ysu a1e1dwo) Jay)o ssassy
paluawnoop
OHL Jo uonnquisip jeneds pue "OH. Jo uonunquisip
‘Ainfur pue sBuipj 1861 pue leneds pue ‘Ainful pue sbunp 1eb13 pue Auoud
yodal OH1 3001S9A]] ‘UBWNY JO SI8qUINN Jsuled X X X 3001SBAI] ‘UBWINY JO S18qUINU JO}UO\ ybiH
pauleluiew Juswdo Jamoduew ‘uolesuadwod 811088 ulejuiew
SWIOIA 8y} 0} uoliesuadwod -lene@  s,uoneziuebio ‘Ainful pue sBun %001s8Al pue uewny 101ju0d
aAI108y)e ! pdaojanap woly pauoddns 1ab1 eonpai 0} j0003104d Buioddns uewny-lebn
1090101d OHL 1000101d UONEBINIW OH L pun4 Jouop/a4g 00'5¢ X X pue seniAloe uoiebniw OH 1L dojeneg aZIWIUIN
1adasa (£eoe (ecoe (ocoe
uoljiw ui -¥202) -Lcoe) -8L02)
Buipuny  s82In0saY juswalinbay (SIhoL  (SIA9-E) (sihg-1)
J092Inos uewnH 8dInosay  -/) w8l wuaL (TIDET Buipuny jo
Jojed|puj aduewdopad sawodNnQ  aqissod amoduepy annealpu| Buon pPIN HOYS  921n0s a)qissod pue suoloe ‘sanijoalqo ‘sjeos dv.ld




paynuapi suoneindod
Aaid jo 8z1s pue AlIAIIOBUUOD

‘suoneindod Asid jo 8z pue AlIAIDBUUOD

yodai Aenins AouednooQ ‘Aouednaoo ul sebuey) X X ‘Aouednooo ul sebueyd 10U
passasse
SOlIBUBIS JUsWabeuew pue "SOlIBUBOS
1B8IY} SNOLIBA J9pUN 8ZIS Juswabeuew pue 1ealy) SNOLBA Japun
uoneindod pue AlAIIOBUUOD azis uoneindod pue AJAII08UUO0D
p . Aoud
uodai Aenuns AouednooQ ‘Aouednooo Asid uj spuai| X X ‘Aouednooo Asid uj spuail jopon Whipsii
pauiuisiap Anoeded
BuiAiied wnwido oy 10adsal ‘Anoedeod BuiAlied wnwido o) 10adsal suon
yum azis uonendod pue yum azis uoneindod pue AlAI108UU0D :
) M -ejndod Aaid
uodai Aenins Aouednoo Alninosuuod ‘Aouednodo Asld X X X ‘Aouednooo Asid aieis 1861e] suyaqg 10 821 puE
suole) lauled ANIAIIOBUUOD
-ndod Asaid jo azis pue azis wswdo Jamoduew ‘Aouednooo jo
AlAnoauuo9 ‘Aouednodo uonendod pue AlAIROBUUOD -leneg  s,uoneziueblio ‘azIs 9]e]s palisep
Aaid jo aje1s palisep ‘Aouednooo Aaid Buissasse woly pauoddns uoneindod pue AjlAII08UU09 ‘Aouednddo pue juaiund
pue jua.ind uo uoday 10} padojansp spoyisiN pun4 Jouop/ag4g 00°0S X X X Aeid Buissasse 10) spoyiaw dojanaqg alenjeng
sannoalqo
uonoe oibarens jealylL

sueqepuns ay} ui uoneindod 1961 ayl puoddns o3 (Ausuap o611 ueyy 1aybiy sawiy 00G 1sed) 1e Alisuap Aaud abie) *a°1) aseq Aaiad Juaioyns uiejuie\ 1 Tv0D LVIHHL

NOIL371d3A A3dd "¢°€°€

J0jedipuj aduewiolad

sawiodino

Buipuny
JO 82IN0S
aqissod

$921n0SaYy
uewnH
amoduepy

lasg

uonjiw ui
juswainbay
82In0say
aAnedIpu|

(£coe

-¥202)
(sihol

-/) Wia)
Buo

(

(ecoe
-L2oe)
SIA9-€)
wiel
PIN

(0zoz
-8102)
(sihg-1)
wiaL
Hoys

Buipuny jo

821n0s 8)qissod pue suonoe ‘saAios(qo ‘sjeon dy.L g

BSYVY 1NUIP|

4

.
WAl :11p8.d o10yd




a8

1odai Aenins

1odai Aenins

seseo Jo Lodai ojpolied

uodai Aenins ssaualemy

UOIIDIPIBA INOD

1odal uonelado 1sod

uol11edyllou Juswulianoy

saseo pajejal
Aeid jo saquinu Bul
-yoeod Aaid jo JaquinN

J0jedipuj aduewiolad

poosiapun uondwnsuood pue
Buiyoeod Asid jo uonnqguisip
jeneds ‘epesy ‘uondwnsuod
‘Buiyoeod Aaid jo jona]

paonpal Buiyoeod Aaid uo

sejouspuadep pue ‘pooisispun

s| Buiyoeod Aaid uo

selouspuadap dILOU08-0100S

‘s1oyoeod 1oy jeuy pidel sainsua

uNoY 8jiqo ‘pesessoul sued

Aa1d ui apeJ; pue uondwnsuoo

‘Buiyoeod JO 81el UoIINJ8S0Id

18611 Jo uonosjoid |eba) Inoge
aleme apew sdnoib 186ie|

siepell
pue sJeWwnsuoo ‘sisyoeod
1818p 0] paInsus salljeusd

pa1onpuod uoleiado
Buiyoeod -nue pauiquod
/pP81INSal JUBWSI0JUD
ME] JO SSBUBAIIOBYT

paysiqeise
d44 8y} ut 1190 sdusbIBIUl

painsus s| sjuapioul Buiyoeod

Aaid 01 Buniejas sousbieiul

launed
wewdo

paujwisiep sued -1oneq

Aaid u1 apesy pue Buiyoeod wouy
Aeld Jo 8)e0Ss pue ainieN pun4
Buipuny

JO 82Inos

SewooINQ  9qISsod

Jamoduew
s,uoleziuefio
pauoddns
louop/a4d

$82IN0S9Yy
uewnH
Mamoduepy

0009

1d8g

uonjw ui
juswaiinbay
82In0say
aAnedIpu|

(£zoe
-¥202)
(sihol

-/) Wwia)
Buo]

(ezoz
-L20T)
(SIA9-€)
wiaL
PIN

(ococ
-81L02)
(S1hg-1)
wial
uoys

‘uoiidwnsuod pue

Buiyoeod Asid jo uonnquisip jeneds pue
‘ysape)bueg ui apeli pue uoidwnsuod
‘Buiyoeod Aaid JO S19A8] JIOHUOW

‘Buiyoeod Asid uo saiouspuadap
01WOU028-0100S 92NPaI PUB pUBlSIapuUN

apel} pue uojieiado Buiyoeod-nue
1NJ$S829NS 10} 8)doad 03 suoiowoid pue
spiemal apinold ‘sisyoeod jo jeuy pides
alnsua 01 UNOY ajiqo luanbaiy ainsua
‘sued Aaid ul apel; pue uondwnsuod
‘Buiyoeod jo 81es uonnoasoid asealou|

'B]NO1LIND JO0YOS
Ul UollBAJBSUOD suegiepuns pue Jabiy
a1ei0dlooul pue sswwelBoid ssausaleme
paseq-10o0yos 10Npuod ‘Aaid J1oy) pue
s19611 Jo edouepodw pue uoiosloid jebs)
1noge sdnoub 106.1e) Ul ssaualeme asiey

'SIapel] pue s1swnsuod ‘sisyoeod
1818p 0] UBIoYINS aJe saljjeuad ainsug

‘(Sueqguepuns ayl apisul I 1 Usym

a49g ey Aq pepeay) uoielsado Buiyoeod
-JUB PBUIJUIOD 1ONPUOD JUBWSDIOUD
ME] JO SSBUBAI}08}0 anoiduw|

"a44 ays Ui 190 souabijeiul
‘ysnqgeise ‘syuspioul buiyoeod Asid
01 Bunejal aouabijjeiul anoidw|

'sued Aaid ul epel; pue Buiyoeod
Aa1d Jo 81e0S pue 8INleU BUIULIBIBJ

uonoe oibajens

Auoud

yBiH

Buiyoeod
Aaid sziwuip

sannoalqo
1eaiyl

Buipuny jo

821n0s 8)qissod pue suonae ‘saAios(qo ‘sjeon dy.i g



Ayoud

AjeinBai paloyuow jengey wnipap

oot icns e oIS e
u 1eUqeH P : 4o wswdo Jamoduew X X X P ; 4o JOUUON pue 1ab11 jo
-leneg  s,uoneziueblio *(uoisodwod 9]e]s palisep

paynuapi sl 1elgey wouy pauoddns pue Jan0D ‘eale) sjuawalinbal pue juaLnd

yodai Aenuns jelgeH Aaid pue 1861 Jo sjuswalg pun4 Jouop/a49g 000G X X 1euqey Aaid pue 1e61) a1ebBisanu| ajenjeng
sannoalqo

uonoe dib6ajens jealyL

suonejndod Aaid pue 1ab1) sueqiepuns ay} uoddns 0} jeligey Jualoyyns uiejuie|\ 1 Ty0D LVIHHL

NOILYAvdOY3d ANV SSO1 LVLIgVH €°€°€

lauued Awoud

wswdo Jamoduew wnipsi
yodal payluapi asessip -lene@  suoneziueblio sjealy)
anbiuyos} uonebiniw Aa1d 10} seninnoe uonebiiw woly pauoddns aseasip Aaid 10} saiAoe uonebiw 1enusiod
‘hodal Juswissasse sy ‘BUOP S| JUBWISSOSSE XSIY pun4 Jouoq 000L X azijuoud uawssasse ysi a191dwo) 1810 Sssassy
sannoalqo
uonoe oibajens 1ealyL

lag (V&Ar4 (ecoec (ocoe
uonqwiur - -20e) -Leoe) -8L02)
Buipuny  s82inosay juawalinbay (sihoL  (SIA9-€) (Sihg-L)
JO 82IN0S uewny 90IN0S9Y  -/) WS} wia] TIICYR Buipunj jo
J101edIpu| 9ouewIouad SawooINQ  9qIssod  /amoduepy annesIpu| Buo PIN HoYys  92Inos ajgissod pue suoioe ‘sannoasiqo ‘sjeon 4yl g




/8

pandde senbjuyos) uon
-eBiyw jo Jaquinu ‘Juaw
-SS9SSE sl Uo suoday

eale Jun Jad uud
100} UBWINY JO JOqWINN

uon
-N29s01d |Nyss$829NSs 104
papiemal sidoad jo Jeq
-winu ‘saseo Jo Jaquinn

sosed Jo Jaquiny

$8)0yJBleM JO Jequinp

O1g bun
-18b a1doad jo JaquinN

peiseniey
80IN0S81 JO JUNOWY

J0ojedipuj aduewlioled

padojenap
uoloeixa/uoneloldxe seb pue
|eJaulw 81NNy pue sa10ads
AISBAU| WOy paziioiond
uofn)od 10y sanbiuiyosl
uolieBiw ‘pa)j0Iu0d WISLINOY
]0JIUOD ‘BUOP JUBWISSSSSE XSIY

Jauued
uswdo
-lenaq
wouy
pund

paloliuow

selAnoe jefay)l Jo uonnguisip
Jeneds pue ‘saiianoe jebay)i
JO19A8] pue $82IN0sal

18810} Uo HomQE_ uewnH

papiemal
uolINdasold |Nyssadons oy
a1doad 01 suonowolid pue
SpJBMaIJ [pasealIdu] SaNIAIIOR
1e69)11 Jo 81eJ UOIINJBSOId

panoidwi
1S910} 8y} U] JUBWISDIOUD
ME] JO SSaUBAIIDBYT

ajpim

8y} 01 8|ge]iene aj0ylalepn
painsua siasn

92In0sal 8y} 1o} seiiunuoddo
awooul 8AlleUIB)E
pooisiapun suegiepuns

8} UO SI8SN 18104 JO

Jauned
sejouspuadap 9|WOU0D8-0100S

Juswdo
-lenaq
wouy
pund

paujwialep
asn 821N0sal 8jqeuleIsnsuN
JO 8]B0S pue ainieN

Buipuny
Jo@2Inos

SBWIodINO 9(ISsOd

Jlamoduew
s,uoneziuebio
pauoddns
louop/a4d

Jlamoduew
s,uoneziuebio
pauoddns
Jouop/a4g

$982In0SaYy
uewnH
J1amoduepy

00°0S

0009

1ag

uonjiw ui
jJuswaiinbay
82In0saYy
aAnedIpu|

(£coe
-7202)
(sihol

-/) Wia)
Buo

(ecoe
-L202)
(SIA9-€)
w9
PIN

(ocoe
-8102)
(s1hg-1)
wa|
uoys

-0jdxe seb pue |eisuiw 81NNy pue seloads

aAIseAUl ‘uolin)jod 10} selliAloe uoleBiIW
aznuoud ‘sueqiepuns ayl ul wWsLNO]
1011UOD JUBWISSaSSE sl 8181dWo)

uondy

saniAoe 168l Jo uonNguisip jeleds pue
‘selyAnoe 1eBaj)l JO |aA8] pue $82I1N0Sal
15810} UO JoedW! UBWNY JIONUON

uolnoasoid

1NJss829nNs 10} 8)doad 03 suonowoid
pue spiemal apinoid salliAloe
1eBan) Jo a1e1 uonnodasoid anoidw

1S810} 8} U] JUBWISDIOJUD
ME] JO SSBUBAI108He anoidw|

8JI1P]IM 8Y]} 10) 181BM Usalj a1el)ioe.)
0} 8]0YJ81eM 8]BAROXS-8] PUB 8)BABOXT

saljiunuoddo swooul

anljeuale dojansp pue suegiepuns
BY} U0 S18SN 158104 JO salouapuadap
21WOU028-0100S puelsiapun

2SN 8dJn0osal 8jgeuleisnsun
JO 8]e0s pue ainjeu sulwisled

uonoe o16ajes1s

siealy}
1enualod
1810 ssassy

S3AAILO3Ardo
1V3dHL

Auoud

ybiH

8sn 82In0sal
1S810} 8)gBUle]
-snsun aonpay
sannoalqo
1ealyL

Buipunj jo

821n0s 8)qissod pue suonoe ‘sannaafqo ‘sjeos dy.1 g



e|paw
ld Ag sejoiue Jeindod
puE eIpaw d1U0.J10819

Agq weibolid sseusieme
Bunseo sAep jo Jequnu

anss| 8y} uo Ajpaijoe Buppiom
elpaW SSew pue Uol}eAIaSUOD
1861} 1noge aleme swedaq

eIpaW 8y} OlU] SBNSS| UOIIBAIBSUOD SUBQ
-lepuns pue 1861 Bujwesaiisuiew Aq A

pue eipaw Jo JaquinN A13unod ayy jo sjdoad sse X X -UNoJ 8y} Ss0I0e ssaualeme dlignd asiey
UOI1BAIBSUOD Aonod usw
UOIIBAIBSUOD sueqgiepuns pue Jabi} inoge -dojanep yum diysuolie)al s} pue ‘uon
Ausianipoiq pue 1ab1y 0} pasiel JUsWUuIdN0Y) 8y} JO -BAJBSUOD SUBQIepUNS pue Jabi) 1noge
paiejal Aoijod peydope SOLISIUIW ]]B JO S|BIOUJO |19Ad) JUBWUIBAOY By} JO SBLIISIUIW 1 JO S|eloy
pue panoidde jo JaquinN -piw pue ybiy ui ssauaiemy X -JO 19A8)-pIw pue ybiy ul sseusieme asiey
uoleAIasuOod Alislenlpolq padojenap
yum payul) seyoeoidde  sallAIOe Ajpusil) UOIIBAISSUOD
uolleuab anuanal uo paseq sayoeoidde SaIAIIOR AJpuslil UOIIBAISSUOD UO Paseq
Jo Jaqwinu pue adA | uolelauab anuanay X sayoeoidde uonelsuab sanuanal dojanag
Pa1oNPUOD SBIIAISS WBISAS00D SERIIVES
uolien|eA 82IAI8s WalsAS suegJepuns Jo siyauaq a8y} we1sAs028 sueqlepuns Jo siyauaq
-099 Uo Jodal paysiignd JO JUBWISSBSSE J]WOU0IT X 8]} JO JUBWISSBSSE J]WOU0Id 10NPU0D
‘Aaid pue Jabn ayi jo
uoneyuswbBely uoneindod pue jengey ui
Bunnsal moy suab pue uswanow ydni
pajj011u0d -SIp 1)IM 1BY1 SjpuURyD Jofew Ul dyjell 1eoq
suegJlepuns ay} (suoz joedwi| Jo aseasoul ‘69 ‘sueqiepuns ay} (suoz
aINjonJlelul pUB  "9°l) PUNOIE PUB Ul 81NJONJISelul 1oedw| *9'1) PUNOJE PUE Ul 81NJoNJISeljul
S9ISNPUI JO JOqWINN  PBIBID0SSE PUB UOJ1eSIeLISNpU| X X Po1eID0SSE puk UOoI1es||elIsSnpul 0JU0D
Aioud mo
(puny 0} WNIpapy
uswdo

-18nep) ovo sued

usw -8 pue dvSan ‘SON4 ‘soas ybnoiyy  wuswdojensp

paidope -UIBN0D) SuOI10e pue sa101j0d Juswdolansp Jopim 01Ul UoIeA

UOI1BAIBSUOD A)ISIBAIPOIQ pue 8y} woly 01Ul UOJIBAIBSUOD A)ISIBAIPOIQ pue -1asuo9 Jabi}

ueyd Juswodanag 18611 10§ yoeoidde paieibaju| pun4 a44g/43on 00°0S X 1961} 81e168}UI 0} yoeoidde ue dojenag a1e1odioou|

sannoafqo

uonoe dibajens jealyL

epuabe Juswdojansp s,g0YH a8y} 01Ul UOIBAIBSUOD 1861} weasulepy :Y0D IDONITIVHI

AJIT10d TYNOILVYN 7°€°€

lasg (£eoc (€coec (ocoe
uoniw ui -¥2072) -L2¢oe) -810¢2)

Buipuny  s82IN0SaY JuswalInbay (sihoL  (SIA9-E) (SIhg-L)
J082Inos uewnH 20IN0SaY  -/) Wid) IET wual Buipuny jo
Jo1edipu| souewIouad SaWI0dINQ  aqissod  /iamoduepy aAneaIpu| Buo PIN Hoys  924nos a)qissod pue suoljoe ‘sanaalqo ‘sjeos dv.ig

dVv.14g jo suonoe oiBale.ls pue sannoalqo abusjieyd v a1qel



68

_ /20Z-810¢ ueld uonay 1ab11 ysepe|bueg

lengey
pue Aaid ‘18611 uo 1odal
Bunonuow Jo Jaquinn

padojenep

sawwelboid Buliojiuow
1e1qey pue Asid ‘1861
9)euapun 0} Wea) Ydieasay

T4M pue NDOM
Aq suonelado JsquinN

uono8lep
Buiyoeod pue ‘Buiyoeod
Aaid pue 18611 apjoe1 Bupjiom
panuiuod 4M pue NDOM

19pJ0 uoliewloj weal

ainmded Jabn Buuinbai
SuUOIIBN1IS YIIM |Bap O} paleald

‘sewwesboid
Bulionuow 1eligey pue Asid ‘1961
ayelapun 0} Weal Yyoleasal e ysijqeisy

‘uonoelep Bujyoeod pue
‘Buiyoeod Asid pue 1abi apoe1 01 T4M
pue NOOM 8yl usyibuails pue uieisns

*(@1nydeo Jabn

Bullinbai suolenlis Yim jesp 03) swes)
1sneoads pue (syusaploul Bulp uewny
90npal 0}) S H14 ‘(Bul 3001saAl]

fAuoud

ybiH

|e1oads pue 1odas salb wea} je1oads pue padojansp Ewﬁﬂm pue 1a611 8onpai 01) s1H1A Buipnioul speou

-8]e11S UOIBIAS]E DHL soiBolells uonens)e OHL 6Aop) sa|bajeus uoneinale OHL dojenea UOIBAIBSUOD

padojansp usw 18611 81eIpaW

SOLIBUSIS 101JUOD JUBIBHIP 10} -ulanon 'SOLIBUSIS JO1)JUOD JUBIalIP -Wl yum jesp

Bupew-uoisiosp Juswabeuew 8y} woyy 10} Bupjew-uoisioap uswabeuew o1 Ajoeded 1@

1000101d DH1 pasylgnd anoidwi 0} j090101d DHL pun4 a4g 000L anoidwi 011000j0id DH1 BdOolOAB  -A8I-P18Y PlINg

uodai
ssao0.d Buiodas Jepjoy padojansp sseooid Buiniodal 'sseo0.d Buipodal
-ayels pue juswabeuely  Japjoysyels pue juswabeuey lapjoysyels pue uswabeuew e dojanaq
yodal sseooid padojenap
wswabeuew anndepe  ssadoid Juswabeuew anidepe 'sseo0.d Juswabeuew anidepe
pue Buloluow dyiualds pue Bulioluow dyluaIdS pue Bupoyuow dynualos e dojanaqg
padojanap saibaiells
1odal ABaiens uolneluswaldwi dylg jo sjuswalinbal 186png pue uoileloqe]oo fAuoud
uoneluawsa)dwl ‘sabus) SallAloe pue paziioud yum saibaienis uoneluswaldwi dojensp ybiH

-leyod pue sieaiyl Jo1si sebua)ieyd pue siealyl dv.Lg 01 sabuajieyo pue sieaiyl dv.1 g asiiiold

SJ0JJo Uol1eIoge]|00 sallinloe

Jsuned a]leulpiood pue uonelusweldwl  dylg Jonuow

juswdo Jamoduew dVv.L19 10811p 01 Jjeis DONM-a49 pue uswa)d

-lene@  s,uoneziueblio paiedipap ubisse ‘DD 01 Lodal -wi ‘ueyd o1

wouy pauoddns pue dv19g luswajdwi o} Jauenbpesy  Ayoeded jusw

19pJO JUBWUIBA0Y) paiuiodde juiod 004 pun4 louop/a4g 000L a4g ayi urod jeooy e ubissy  -ebeuew piing

sannoalqo

uonoe oibajens jealyl

siauped uoeAIasuUO9 S} pue d4g ayi ul Aloedes uonealasuod snoidwi YOO IONITIVHI

1N3INdOT1INIA TVYNOILNLILSNI S €€

lag (V&Ar4 (ecoec (ocoe

uonwiul - -20e) -Leoe) -8L02)

Buipuny  sedinosay juawaiinbay (sihoL  (SIA9-€) (Sihg-L)
JO 82IN0S uewnH 90IN0SeY  -/) Wid) wia] wus] Buipunj jo

J0}edipu| 8ouBWIONad SewooINO  8qissod  Mamodueypy aAneaIpu| Buo PIN Hoys  82.nos ajqissod pue suonoe ‘saniloslqo ‘sjeoyn dy.1 g




‘uoljeluswnoop

010 HOAN WD 8yp)IM pue uojndasold "UOI1BIUBWINDOP BWILIO BJIIP]IM pue
‘HOd :1odai Buly 8sed  UO SE ||am Se JuaWadIojus pue uo11IN98s0.Id UO SE ||aM Se JUsWadIojud fioud
‘paulel} Jjels Jo JagquinN  uoie)siBa) uo paulell jels g4g X pue uoje|siBa) uo yels a4g uiel ybIH
Jlauled LHIA/OND "SUOIIPUOD BUIAI] Jels
juswdo /9dD/ANYN pue sanljuadul ylom ‘Buyjels ‘Bunioyiuow sueqglepuns
panoidwi uoiIpuod -lenag /a4vno ‘(Bumoned 1HYINS ‘zIA) Bunoned sy ul Ayoeded
Buipiing mau Buinn jjeis ‘padojensp woly 1SV0D a4g anoidwi 0} ABajelss uonosioid JUBWAaDI0oUS
‘Hodai Bunjosied 1HYINS ABajens uonosyoid 1s8104 pun4 /avyd/a44g 00°0S X 1s810} e Juswaidwi pue dojanag me) anoidw|
sannoalqo
uonoe oibajens jealylL

1e}igey pue Aaid ‘1861 Jo uonovay0id ainNsud 0] Juswiadiojua me] anoidwi YOO IONITIVHI

1NIINIDHO4NI MVT1ANY NOILO3I10Hd 1S3HO4 9°€°€

SaA11098[qo
pue sjeoB uoieAISSUOD 'SOAI1109[q0 pue sjeob uoeAIBSUOD
suegJepuns pue Jab1y 01 paxul suegiepuns pue Jabi] 0} suonowoid
1odal mainal Jjeis suonowold pue smainal Jjeis X puUB SMaIAB] Jje1s Sueqiepuns 3ul
paulelsns jjels A11salo) ‘Jye1s Alisaloy pue aylp)im Joy sewwelboid
uayeuspun Bujuiel Jo pue ajpjim 1o} sewwelboid Buiuel} UOIBAIBSUOD B)11P]IM 10}
Aouanbaiy pue Jequiny Bujule] UOIBAIBSUOD SJIIP]IM X DM @Y1 uayibuauis pue uieisns
sueqglepuns ayi ulyum jjeis a49
paulejal sueqiepuns 10} 0s]e pue DDINM UIYLM JJ.1S 8J1P]Im JO
8} UIyluMm Jjeis g4g 1oj osje uonualal Joj seunyioddo puelsiepun ol
dnissjeuoneziuebiQg  pue DINM UIYUM 1S 4P X 01 Mainal Jeuoliesiueblo ue 19Npuo) E:._._%m.vﬂ
paleniul ,pun4 UolBAISSUOD .
18011, ‘padojensp uolieAIBSUOD \ *,pun4 uoleAIasuo) 19011, (dv.L8 Jo sIeak
J1ab11 10} wsiueyosw JeuliEd 81el1iul ‘Uol1eAIaSUOD Jabi} 10} Wsiueyoaw ue} oL} puofeq
sjie1ep pun4 Buroueuy sjgeuleisns Juswido lomoduew X Buroueuy ejgeulelsns e dojpneg 58] Ol) UoieA
aundiosip paiejal souldiosip -lone@  s,uoneziuebio ‘Buluies) diysiepes) pue -19sU09 Jab1n
UoIARIBSUOD BulApnis -pa1ejal UoIIBAIBSUOD Ul wouy pauoddns soul|dIosIp-pale]al UOIIBAISSUOD Ul Apnis w.e-buoj Joy
$190UJ0 044 JO JIBqWINN Buihpnis si8ouj0 449 puny louop/a4d 0008 X 18y1Nny I} s1804j0 a9 perosies jjoiug  Ayoedeo pling

las (£ecoe (€coe (0coe
uonjw ui -¥202) -L202) -8L02)
Buipuny  s82Inosay juawalinbay (1oL  (SIA9-E) (SIhg-L)
JO 82IN0S uewnH 20In0saYy  -/) Wid) wual uual Buipunj jo
Jo)edipu| souewiouad sawodnQ  aqissod  /iamoduepy aAneaIpu| Buo PIN yoys a2Inos a)qissod pue Suonoe ‘saniloalqo ‘sjeoy) dy.Lg




16 |

£202-810z ueld uonay 18611 ysepe|bueg

Auoud

Jauped ‘s1oyoIeesal wnipsiy
Jswdo Jamoduew JeNPIAIPUI pUB SOHN ‘SUOHIN}ISU spaau
-lene@  s,uoneziueblio olwepeoe ‘sajouabe Juswulanob spinb 1uswabeuew
juswnoop pajuswnoop pue paziuoud woly pauoddns o} epuabe Bupoyuow pue yoleasal  Ag pasnuoud s
epuabe yoiessay epuabe yoiessal 19611 pund Jouop/a49g 00'S X uolnenlasuo Jabi pasiuoud e dojpasg  yolessal ainsug
S3AILOArdo
uonoy 1V3HHL

Burio}iuow pue Yyosieasal UOIIBAISSUOD 19613 19npuod 01 Aloeded asealou] :yO0D IDNITIVHI

ONIHOLINOIN ANY HOHY3S3d 8°€°€

Auoud mo
UOI1BAIBSUOD
Jauned 19611 Ul senu
Jswdo Jamoduew -NWWO9 1e20]
paiel|Io.y (Saljlwey WA -lene@  s,uoneziuebio SOAIJUSDUI pUE (Saljiwe) Jo yels pue
panjoAul Ajlwey 18611 uo Buisndoy Ajjeloadse) woly pauoddns wnoIA 18b13 uo Buisnooy Ajjeroadsa) JUSWSAJOAUI
JO Jaquinu |y Jo JaquiN suoiIdo pooyljaAl] aAlBuUIBY pun4 Jouop/a49g 00°0S X X X suol1do pooyijaAl] 8AlleUIB) . BleljIoe asealou|
fAuoud
wnipsiy
Jauped sawwelbold
uswdo Jlamoduew uoleonpas pue
paziuebio Bunsyiew jeroos pue -leneg  s,uoneziueblio ‘Bunaew |e10os ssaualeme
USXelapuUN  UOIIEJIUNWIWIOD UOIIBAISSUOD Ul wouy pauoddns pUEB UOIIEDIUNWWOD UOJIBAISSUOD Ul juswaldwi 0}
Buluies jossquinN SIS JeuoIieu pjing o} Buluies] pun4 Jouop/a49g 0001l X SIS jeuoiieu pjing o1 Buiuiesy esiuebio  Aloeded pling
Auoud
wnipsiy
Jauled saouaipne All10
juswnoop swdo Jlamoduew -1d 1e payabiey
ABoje.i1s ssoualeme paiedaid ABarens -]one@  s,uoneziuebio S| uoeoNpa
pue uoledNpa UolieA SSaualeme pue uojeonpa wouy pauoddns ABajells SsoUBIBME PUB UOIIBONPS  puB Ssaualeme
-1asuo9 1abi} jeuoneN uoleAIasuOd Jabl] jeuoiieN pun4 Jouop/a49g 000l X uolenIasuod Jabi] jeuorieu e dojenaqg ainsuj
sannoslqo
uonoe o1b6ajens jealylL

JuswaAjonul AHUNWWOD pue ‘sewwelboid sssuaieme pue uoneonpa juswajdwi o) Aloedes jeuoiieu piing :Y0D IDNITIVHD

LNIWINTOANI ALINNWINOD ANV SSANIHVMY ‘NOILYONA3I £L°E€°€

J10jedipuj aduewioyad

Buipuny
JO082Inos

sawod1nQ 9(issod

$92I1n0SaYy
uewnH
Mamoduepy

las

uoljiw ui
juswaiinbay
92In0say
aAnedIpu|

(tzoz  (ezoz  (02oOC

-¥202) -L20Z)  -8L02)

(sihoL  (sIA9€) (sihe-L)

-/) wa) wal wual Buipuny jo
Buon PIN MOYS  82inos a)qissod pue suonoe ‘sanjoalqo ‘sjeos dv.l g




foud

sisuped
uoneA wnipsiy
pa1e1dwod -185U0)
sjuswialinbal uoieloge) 0o /puni4 Jamoduew sjuswalnbal  s|piS |BOIUYDS}
JeuolieuIslul pue jeuoneu  juswdojen  s,uonezjueBio UOI1BIOQE]|00 |BUOIIBUISIUI PUE |BUOIIBU  S]JE|IBAR 8SBaI0
BUIWIB)BP 0} S])XS UOJIBAIBSUOD -8 Judw pauoddns BU|WIB1eP 0} STIS UONBAISSUOD  -U| O} UOJIBIOgEe)
Hodai Juswssasse dey) JO Juswssasse den -UIBN0Y) Jouop/a4g 0°0S X Jo Juswssasse deb s181dwo) 100 8sealou|
siouped
uoneA Awiouqd
-J8SU0) SOIIAIO. dyL g o) Loddns Buipuny wnipaiy
/puni4 Jamoduew pue |Ba1Uyoa} Se Jjam se uojeluswaidull S10}eI0ge)|09
swdojen  s,uoneziueblio 10} sailed Jaylo pue g4g 8yl usamiaq  JO UOIBUIPIOOD
-eQ Jusw pauoddns uoleIOge]102 plINng 0} wiojield e pue Juswabeb
uoneoYIION paw.oy Apog aAieIoge]0) -UIanon louop/a49g 0'S X dojanap DD Jo 8douepinb syl Jepun  -us 8y} siey)ioe

uonoe oibajens

sannoalqo
jeaiylL

dv.18 8y} jo uonejuawajdwi u @48 8y3 woddns o} uoieloqge|od 86eiNoduT YOO HNITIVHI
NOILYHOS9VY 1100 6°E°E

's109loid yoleasal faond
lauled pa1usLIo sueglepuns pue 161 ul 49 oy
1uswdo Aq @oueisisse Jo sUos Jje apinoid ‘swall S1S11UBI0S
‘lonaq Bunoyuow pue yosessal Aluold apjoel UOI1BAIBSUOD
puny diysiejoyos wouy o1 sauldiosip jo abuel e ul Apnis woddns  1ebiy Jo uoleld
‘aapleme Jo JaquinN paieniul sdiysiejoyos 1abi| pun4 a44g 0008 X X 0} sdiysiejoyos uonenlasuod Jlebindnies  -usb mau pjing
‘awwelboid
uaxeuspun Buiuies; ABojoiq uolieAIaSUOD AJJUNOD
AB0)0Iq UOIBAIBSUOD UO -Ul Ue 10} pO8U pUB1SIapUN O} S8SIN0D
wnNo1IND 8SIN0)  $8SIN0J JeuoiBal pue jeuoieN X X JeuoiBal pue jeuoieu Bulisixe ssessy b_ﬁﬂm__
'siayoleasal
uoleAIasSUOD 18611 Jeuolieulalul 's1ayoleasal soll
pue jeuolieu usamiaq uolneAIgSUOD Jabll leuolieulalul pUB 1981 BUILIES)
uoliewloyul jo Bulleys a1elioe} ]euolieU UBBMIBQ UOIIBWLIOUI JO 1toey bul |
1NN2JI0 JUBWIUIBAOY) 01 paysligeiss wlojeld doULIEd X Buueys arenioe; 01 wiosed e dojeneqg ebpamouy
; : weswdo Jamoduew : -+ uOIBAIBSUOD
-lone@  s,uoneziuebio ‘Juswebeuew abpajmouy| pue pue yoiessal
paysligeiss (181uad yoieasal wouy pauoddns yoJ1easal SUBCIBPUNS PUB UOIIBAISSUOD  pue ‘aseq Jabiy
19PJO0 JUBWUIBA0Y) anolBeuew) Jayua) yoleasay pun4 louop/a49g 00°0S X X 1ab11 10} 3JoM1BU pue 811Udd B ysiigeisy anoidwi)
l1asg (V&A1 T4 (€coe (0coe
uoljiw ul -¥20¢) -1202) -81L02)
Buipuny  s82Inosay juawalinbay (S1hOL  (SIA9-E) (SIhg-L)
JO 82Inos uewnH 92In0say  -/) wuad) wiaL wiaL Buipuny jo
Jojedipuj aduewiouad sawioolN0  aqIssod  /1omoduepy annealpu| Buo PIN yoys 92inos a)qissod pue suoloe ‘saninoalqo ‘sjeon 4yl g




€6

_ /20Z-810¢ ueld uonay 1ab11 ysepe|bueg

wQo's8¢lL .1asg

Aoud

wnipajy

sued Jabn ul
puny 'sued 1abi ul  apelsy ay1 apjoel
weswdo apeJi |euolleussiul 8yl buonpal je pawie 0} AHUNWWOD
sued Jabn pue Jabn -lonap SoAllellUl U0 3oNPUOd 0} suolles|ueBio Jeuoneulaiul
uo apeu} |eba)) Azrepnoq ssolo usw ]euolleuBlul pue sjuswulanob ayl yum
UOI1BOYII0N 1UBWUIBAOL) QJNnd 0} paysljgelss wiojeld -UIaN0D a4g/43on 00'S X X Jay1o yum sdiysuonelal wio4 a1eioqeod
paysiigeiss yadleasal Aiepunoq
SuUel} 8A11e10ge)100 BuoNpuod ‘yoleasal Alepunoq suel) aAlleIoqe]|0d
pue synsal yoseasal Bulieys Buionpuod pue synsal yoleasal Auonq
UOI1BOYIION 1UBWUIBAOYD 10} SYI0MIBU PUB SHUIT X X Bunieys 10} syJomiau pue sxul dojenaq wnipsi
19pI0Q-SS0ID Jepiog ANBIIUI UON
UO UOlIBI0ge]|02 JUBWUIBAOD -SS0JO UO UOI1BIOQE]|09 Judwulanob —eAIaSUOD Aue
UOI1BOLIION JUSWUIBAOY)  9]geus 0} paysljgeiss wiojeld puniy X X a1geus o} wiopeld e dojenaq -punog suen
'sa1unod Bulinoqybisu ul wswdo 'sa11unod Buunoqybiau wswaldwi
suonesiueBlo yuswuidsnob-uou -Janaq ul suonesiueBlo yuswuianob-uou pue 0} S81UN0d
puUe Juswulanob yum saninnoe usw Juswuwianob yum saianoe ol dojensp  Buinoqybiau
UOI1BOYII0N 1UBWUIBAOL) wiol 104 padojonsp jpuueyd -UIBN0D a4g/43on 00°0S X X X 0} S]9UUBYD UOKEBIIUNWWOD UsdQ abebuz
UOI1BAISSUOD UBQIBPUNS SONSS| UOIIBAISSUOD SueqJepuns pue 1abi
pue 19611 1NOge a1eme swodaq Ul Sa1ouabe JUBWUIBA0Y) J8Y10 JO S|BIoYj0 fAuoud
yodai Aenuns ssauiemy S1e10UJ0 19n8]-piw pue ybiH X X X Jona)-piw pue ybiy ui ssausieme asiey ybiH
‘uoneanp3 jo Asiulpy Awoedeo uon
pun4 ay) Aq pabuelie sanllelul |BUOIIBONPS -ejuswaldwi
wswdo OlUl |elI81BW UOIIBAIBSUOD SUBQIEPUNS V.1 g 9Sealoul
uSXBHapUN JUBWUIBAOY) -lanaq Jo uonelodioou) ‘B9 “1s8181Ul UOWWOD 0} salpoq
Jay10 pue uopeodnp3 jo usw Jo seale u| sajousbe JUsWUuIdN0D uswuIanob
wnnduINd 8sIn0) A1SIUIN YHM SBAlBIUL JUIOR -UIBN0D a4g 00'S X X Jay10o yum sannieiul Juiol axeuspun  Jaylo abebu3
PECIERAE sisuned Aoud
uol1BAIBSU0D 18611 pue uoneA UOI1BAIBSUOD wnipsiy
yoday 1s810} dn0IBuBW U] SIequIBW : 1861 pue 158104 anoiBuew U SIOqUIBW
Juswissassy Aloede) Aunwwod 1eo0; jo Aloeded -iesuog X Aunwwod 1eo0] jo Aloedeos dojensqg uonieAlas
: : ; /puniq : ; -u09 Jab11 10y
wswdo Jamoduew 9IN1ONJIS |BUOIINMIISUl  SUOIINJOS Julof
padojansp UolBAISSUOD -lene@ s,uoneziuebio Buioddns e Buipn)oul UOIIBAIBSUOD  PJINg O} SaIlU
1861 pue 1810} 10} yoeoidde usw pauoddns J8bn pue 1s8104 1oy yoeoidde  -NWWOD |BO0]
uoledylloN UOI1BJOQE)109 AHUNWWOD -UIBN0D louop/a4d 00'Se X uoI1BJ0QgE)109 AHUNWWOD e dojanaq UM YIOM
ldas (£coe (ecoe (ocoe
uonjiw ui -¥202) -L2oe) -8L02)
Buipuny  sadinosay juawalinbay (sihoL  (SIA9-E) (SIhg-L)
Jo9aInos uewnH 80Inosay  -/) wis) wiaL wJa L Buipuny jo
Jojedlpuj aduewopuad sawiodIN0  aqIssod  /1amoduepy 9A1ledIpU| Buo PIN UOYS  92Inos a)qissod pue suoljoe ‘sanoalqo ‘sjeosn dvig













|iterature Cited

Agrawala, S, Ota, T. Ahnmed, A.U, Smith, J. and van Aalst, M. 2003. Development and
climate change in Bangladesh: focus on coastal flooding and the Sundarbans.
Environment Directorate  and Development Cooperation  Directorate,
Organisation for Economic Cooperation and Development (OECD), Paris,
France.

Ahmad, LU, Greenwood, C.J, Barlow, ACD, Islam, MA, Hossain, AN.M, Khan,
MMH. and Smith, JL.D. 2009.Bangladesh Tiger Action Plan 2009-2017.
Bangladesh Forest Department, Ministry of Environment and Forests, Dhaka,
Bangladesh.48 pp.

Ale, SB. and Whelan, C.J. 2008 Reappraisal of the role of big, fierce predators.
Biodiversity Conservation 17: 685-690.

Allison, M.A, Khan, S.R, Goodbreddr, S.L.. and Kuehl, S.A. 2003 Stratigraphic evolution
of the late Holocene Ganges-Branmaputra. Sedimentary Geology 155 37-
342.

Appel, M.J.G. and Summers, B.A. 1995. Pathogenicity of morbilliviruses for terrestrial
carnivores. Veterinary Microbiology 44:187-191.

Bangladesh  Forest Department. 1982/1992/2004/2015.Tiger census  report.
Bangladesh Forest Department, Ministry of Environment and Forests, Dhaka,
Bangladesh.

Barlow, A.C.D. 2009. The Sundarbans tiger: adaptation, population status, and conflict
management PhD Thesis, University of Minnesota, , Minnesota, USA.

Barlow, A.C.D, Ahmed, M.LU, Rahman, MM, Howlader, A, Smith, A.C.and Smith, J.L.D.
2008 Linking monitoring and intervention for improved management of tigers
in the Sundarbans of Bangladesh. Biological Conservation, 141:2031-2040.

Bangladesh Tiger Action Plan 2018-2027 |

97



98

Literature

Cited

Biswas, H, Choudhury, JK, Nishat, A. and Rahman, M\M. 2007/. Do invasive plants threaten the
Sundarbans mangrove forest of Bangladesh? Forest Ecology and Management 245:1-9.

Biswas, S.R, Mallick, A.U, Choudhury, J K and Nishat, A. 2008 A unified framework for the restoration
of Southeast Asian mangroves-bridging ecology, society and economics.Wetlands Ecology
and Management DOI 10.100//511273-008-9113-7.

Blower, J.H. 1985.Wildlife conservation in the Sundarbans. Report of the Overseas Development
Administration (ODA), Surry, UK.

Canonizado, J. A. and Hossain, MA. 1998. Integrated forest management plan for the Sundarbans
Reserved Forest. Bangladesh Forest Department, Dhaka, Bangladesh.

Carter, N, Levin, S, Barlow, A and Grimm, V. 2015.Modeling tiger population and territory dynamics
using an agent-based approach. Ecological Modelling312: 347-362.

Chakma, S. 2015. Assessment of Large Mammals of the Chittagong Hill Tracts with Emphasis on
Tiger (Pantheratigris). PhD thesis (in preparation), University of Dhaka, Dhaka, Bangladesh.

Chapron, G, Miquelle, D.G, Lambert, A, Goodrich, J.M, Legrandre, S. and Clobert, J. 2008 The impact
on tigers of poaching versus prey depletion. Journal of Applied Ecology 45:1667-1674.

Curtis, S.J. 1933. Working plans for the forests of the Sundarbans Division for the period from 1st April
1931 to 31st March 1951, Vol 1. Bengal Government Press, Calcutta, India.

Das, SK, Sarkar, PK, Saha, R, VWas, P, Danda, AA andVattakavan, J. 2012. Status of tigers in
Sundarban Biosphere Reserve, 24-Parganas (South) Forest Division, West Bengal, India.
WWEF-India, New Delhi, India.40 pp.

Dey, T.K 2007 .Deer Population in the Bangladesh Sundarbans. The Ad Communication, Chittagong,
Bangladesh.104 pp.

Dey, TK, Kabir, M.J, Ahsan, MM, Islam, MM, Chowdhury, MMM.R, Hassan, S, Roy, M,Qureshi,
Q, Naha, D, Kumar, U. and Jhala, Y.V. 2015. First Phase Tiger Status Report of Bangladesh
Sundarbans, 2015.Wildlife Institute of India and Bangladesh Forest Department, Ministry of
Environment and Forests, Dhaka, Bangladesh.37 pp.

Dinerstein, E, Loucks, C. Wikramanayake, E, Ginsberg, J, Sanderson, E, Seidensticker, J, Forrest,
J. Bryja, G, Heydlauff, A, Klenzendorf, S, Leimgruber, P, Mills, J, O'Brien, T.G,, Shrestha, M,
Simons, R.and Songer, M. 2007. The fate of wild tigers. BioScience 57:508-514.

Goodrich, JM, Quigley, KS, Miquelle, D.G, Smirmov, EN, Kerley, LI, Quigley, H.B, Hormocker, M.G.
and Armstrong, D. 2005. Blood chemistry and infectious diseases of Amur tigers. In: Tigers of
Sikhote-AlinZapovednik: Ecology and Conservation(Eds. Miquelle, D.G, Smimov, EN. and
Goodrich, J.M.). PSP, Vladivostok, Russia. 224 pp. (in Russian), pp 43-49.



Goodrich, UM, Kerley, L.L, Smimov, EN, Miguelle, D.G, McDonald, Quigley, H.B,Hornocker, M.G.
and McDonaldT.. 2008. Survival rates and causes of mortality of Amur tigers on and near the
Sikhote-Alin Biosphere Zapovednik. Journal of Zoology 276:323-329.

Greenwood, C.J. 2009. Wildlife Trust of Bangladesh and Sundarbans Tiger Project Overview 2009.
WTB Report, Dhaka, Bangladesh.

Hansen, J.E. 2007. Scientific reticence and sea level rise. Environmental Research Letters 2.

Haque, AKE. and Aich, D. 2014. Economic valuation of ecosystem services. In: Bangladesh
Sundarban Delta Vision 2050 - A First Step in its Formulation (Ed. Hussain, M.Z.). IUCN -
International Union for Conservation of Nature, Dhaka, Bangladesh. Pp. 55-64.

Hendrichs, H. 1975. The status of the tiger Pantheratigris in the Sundarbans mangrove forest (Bay of
Bengal) Saugetierk MItt 23:161-199.

Hendry, M.D. and Digerfeldt, G. 1989. Paleogeography and palaeoenvironments of a tropical coastal
wetland and adjacent shelf during Holocene submergence, Jamaica. Paleogeography,
Paleoclimatology, Palaeoecology, 73:1-10.

Hesselink, F, Goldstein, van Kempen, W, Gamett, T, and J. Dela 2007. Communication, Education
and Public Awareness (CEPA): a toolkit for National Focal Points and NBSAP coordinators.
Secretariat of the Convention on Biological Diversity and IUCN: Montreal, Canada.

Hossain, AN.M. 2011. Investigating factor associated with the spatial distribution of tiger abundance
across the Bangladesh Sundarbans, M.Sc. Thesis, Conservation Ecology Program, King
Mongkut's University of Technology Thonbury, Thailand.

Hossain, AN.M, Barlow, A, Barlow, C.G, Lynam, AJ, Chakma, S, Savini, T. 2016. Assessing the
efficacy of camera trapping as a tool for increasing detection rates of wildlife crime in tropical
protected areas.Biological Conservation 201: 314-319.

Hussain, M.Z. (Ed.) 2014. Bangladesh Sundarban Delta Vision 2050 - A First Step in its Formulation.
IUCN - International Union for Conservation of Nature, Dhaka, Bangladesh. 192 pp.

Hussain, M.Z, Khan, MMM.H. and Hossain, A. 2014. Management of resources. In: Bangladesh
Sundarban Delta Vision 2050 - A First Step in its Formulation (Ed. Hussain, M.Z.). IUCN -
International Union for Conservation of Nature, Dhaka, Bangladesh. Pp. 65-76.

Hussain, Z. and Acharya, G. (Eds.). 1994. Mangroves of the Sundarbans, vol. Il Bangladesh. IUCN,
Bangkok, Thailand.

lftekhar, M.S. and Islam, M.R. 2004.Degeneration of Bangladesh's Sundarbans mangroves. The
International Forestry Review 6:123-135.

99



Literature

Cited

Iftekhar, M.S. and Saenger, P. 2008. Vegetation dynamics in the Bangladesh Sundarbans mangroves:
a review of forest inventories. Wetlands Ecological Management 16: 291-312.

Inman, M. 2009. Where warming hits hard. Nature 3:18-21.

Islam, T. and Peterson, R.E. 2008 Climatology of landfalling tropical cyclones in Bangladesh 1877-
2003. Natural Hazards 45:115-135.

IUCN 2015.The IUCN red list of threatened species.<www.iucnredlistorg>. Accessed on 20
December 2015.

IUCN-Bangladesh 2000.Red List of Threatened Animals of Bangladesh. IUCN - International Union
for Conservation of Nature, Dhaka, Bangladesh.54 pp.

IUCN-Bangladesh 2015.Red List of Bangladesh - A Brief on Assessment Result 2015I1UCN -
International Union for Conservation of Nature, Dhaka, Bangladesh.24 pp.

Jagrata Juba Shangha2003. Human-wildlife interactions in relation to the Sundarbans reserved
forest of Bangladesh. Sundarbans Biodiversity Project report, Khulna, Bangladesh.

Jalil, SM. 1998 Bengal tiger in Bangladesh. Report presented at the Year of the Tiger Conference,
Dallas, USA.

Jhala Y.V, Dey, T.K, Qureshi, Q, Kabir, J. Md, Bora, J. & Roy, M. 2016. Status of tigers in the Sundarban
landscape of Bangladesh and India. Bangladesh Forest Department, National Tiger
Conservation Authority New Delhi, & Wildlife Institute of India, Dehradun. TRNO 2016/002.

Karanth, KU, Kumar, N.S, Nichols, J.D. Link, W.A. and Hines, J.E. 2004. Tigers and their prey: predicting
carnivore densities from prey abundance. Proceedings of the National Academy of Sciences
of the United States of America 101:4854-4858.

Karanth, KU, Nichols, J.D., Seidensticker, J, Dinerstein, E, Smith, J.L.D, McDougal, C,Johnsingh,
A.J.T, Chundawat, R.S. and Thapar, V. 2003. Science deficiency in conservation practice: the
monitoring of tiger populations in India. Animal Conservation 6:141-146.

Keawcharoen, J, Oraveerakul K, Kuiken T, Fouchier, RAM, Amonsin, A, Payungpomn, S,
Noppornpanth, S, Wattanodorn, S, Theamboonlers, A. and Tantilertcharoen, R. 2004.Avian
influenza H5N 1 in tigers and leopards. Emerging Infectious Disease 10:2189-2191.

Kenny, J.S, Smith, JL.D, Starfield, AM. and McDouga, CW. 1995 The long-term effects of tiger
poaching on population viability. Conservation Biology 9:1127-1133,

Khan, M.AR. 1986.The status and distribution of the cats in Bangladesh.In: Cats of the World. National
Wildlife Federation, USA. Pp. 43-49.

Khan, MAR. 1987 The problem tiger of Bangladesh. In:Tigers of the World(Eds. Tilson, R.L. and Seal,
U.S). Noyes Publications, New Jersey, USA.Pp. 92-96.

100



Khan, M.M.H. 2004.Ecology and conservation of the Bengal tiger in the Sundarbans mangrove forest
of Bangladesh.PhD Thesis, University of Cambridge, Cambridge, UK.

Khan, M.M.H.2007. Project Sundarbans Tiger. tiger density and tiger-human conflict. Report submitted
to the Save the Tiger Fund, National Fish and Wildlife Foundation, USA.

Khan, M.M.H. 2008. Can pet dogs save humans from tigers Pantheratigris? Oryx 43(1): 44-47.

Khan, M.\MH. and Chivers, D.J. 2007. Habitat preferences of tigers Pantheratigris in the Sundarbans
East Wildlife Sanctuary, Bangladesh, and management recommendations. Oryx 41:463-468.

Khan, MMM H. 2011.Tigers in the Mangroves - Research and Conservation of the Tiger in the
Sundarbans of Bangladesh.Arannayk Foundation, Dhaka, Bangladesh.191 pp.

Khan, M.M.H.2012. Population and prey of the Bengaltiger Pantheratigristigris (Linnaeus, 1758) (Carnivora:
Felidae) in the Sundarbans, Bangladesh. Journal of Threatened Taxa 4(2): 2370-2380.

Khan, M.M.H. 2014 Introduction to the Wildlife of Bangladesh. Monitoring and Conservation of
Wildlife in Kaptai National Park of Bangladesh, Jahangirnagar University and Bangladesh
Forest Department, Dhaka, Bangladesh. 32 pp.

Leslie, E. 2001. Mountain lion-human interactions on the Colorado Plateau: the effects of human use
areas on mountain lion movement, behaviour, and activity patterns. In:Crossing Boundaries
in Park Management: Proceedings of the 11th Conference on Research and Resource
Management in Parks and on Public Lands(Ed. Harmon, D.). The George Wright Society,
Hancock, USA. Pp. 193-196.

Madhusudan, M.D. 2000. Sacred cows and the protected forest: a study of livestock presence in
Indian wildlife reserves. CERC technical report no. 4. Centre for Ecological Research and
Conservation, Mysore, India.

Mohsanin, S, Barlow, A. C. D, Greenwood C. J. . Islam, M. A, Kabir, M. M, Rahman, M. M. & Howlader,
A. 2012, Assessing the threat of human consumption of tiger prey in the Bangladesh
Sundarbans, Animal Conservation.

Mitchell, A. H, M. K Alam, and A. Bari, 2004.Assessment of the Forest Department’s institutional
organisation and capacity to manage the protected area system of Bangladesh. Nishorgo
Support Project report, Dhaka, Bangladesh.

Mitra, S. N. 1957. 'Banglar Shikar Prani’ [Animals for Hunting in Bengall. Government of West Bengal,
Calcutta, India.139pp (in Bengali).

Myers, D.L, Zurbriggen, A, Lutz, H. and Pospischil, A. 1997, Distemper: not a new disease in lions and
tigers. Clinicaland Vaccine Immunology 4:180.

Naha, D, Jhala, Y.V, Qureshi, Q, Roy, M, Sankar, K and Gopal, R. 2016.Ranging, activity and habitat
use by tigers in the mangrove forests of the Sundarban. PLoS ONE 11(4): e0152119.

101



Literature

Cited

Nowell, K. 2000. Far from a Cure: The Tiger Trade Revisited. TRAFFIC International, Cambridge, UK.

Nowell, K. and Xu, L. 2007. Taming the tiger trade: China’s markets for wild and captive tiger products
since the 1993 domestic trade ban. TRAFFIC East Asia, Hong Kong, China.64 pp.

Nyhus, P.J. and Tilson, RL. 2004. Characterising human-tiger conflict in Sumatra, Indonesia:
implications for conservation. Oryx 38(1): 68-74.

Olmsted, RA, Langley, L, Roelke, M.E, Goeken, RM., Adger-Johnson, D, Goff, J P, Albert, J P, Packer,
C, Laurenson, MK and Caro, T.M.. 1992. Worldwide prevalence of lentivirus infection in wild
feline species: epidemiologic and phylogenetic aspects. Journal of Virology 66:6008.

Pfeffer, W.T, Harper, J.T.and O'Neel, S. 2008. Kinematic Constraints on Glacier Contributions to 2 1st-
Century Sea-Level Rise. Science 321:1340-1343.

Project Tiger 2005. The Report of the Tiger Task Force: Joining the Dots. Government of India.
Rahmstorf, S. 2007. A semi-empirical approach to projecting future sea-level rise. Science
315:368-370.

Rahman, H.A, Barlow, A.C.D, Greenwood, C.J, Islam, M.A.and Ahmad, L.U. 2009 Livestock depredation
on the edge of the Bangladesh Sundarbans. Report prepared by Wildlife Trust of Bangladesh,
Dhaka, Bangladesh.

Rahmstorf, S. 2007. A semi-empirical approach to projecting future sea-levelrise. Science 315: 368-370.

Reza, AHM.A, Feeroz, M.M. and Islam, M.A. 2001. Food habits of the Bengal tiger (Pantheratigristigris)
in the Sundarbans. Bangladesh Journal of Zoology, 29:173-179.

Reza, AHMA, Islam, MA, Feeroz, MM. and Nishat, A. 2004.Bengal Tiger in the Bangladesh
Sundarbans. IUCN-The World Conservation Union, Dhaka, Bangladesh.141 pp.

Roy, M, Qureshi, Q, Naha, D, Sankar, K, Gopal, R. and Jhala, Y.V. 2016.Demistifying the Sundarban
tiger. novel application of conventional population estimation methods ina unique ecosystem.
Population Ecology 58: 81-89.

Saif, S. 2016.Investigating tiger poaching in the Bangladesh Sundarbans. Doctor of Philosophy (PhD)
thesis, University of Kent, Kent, UK. 157 pp.

Saif, S, Rahman, HM.T. and MacMillan, D.C. 2016. Who is killing the tiger Pantheratigris and why?
Oryx pp. 1-9.doi:10.1017/S0030605316000491.

Sanderson, E, Forrest, J, Loucks, C, Ginsberg, J, Dinerstein, E, Seidensticker, J, Leimgruber, P,
Songer, M, Heydlauff, A, O'Brien, T, Bryja, G, Klenzendorf, S. and Wikramanayake, E. 2006.
Setting priorities for the conservation and recovery of wild tigers: 2005-2015. Report prepared
by Wildlife Conservation Society, World Wide Fund for Nature, Smithsonian Institute and
National Fish and Wildlife Foundation, USA.

102



Sangay, T.and Vernes, K 2008. Human-wildlife conflict in the Kingdom of Bhutan: patterns of livestock
predation by large mammalian carnivores. Biological Conservation 141: 1,272-1,282.

Schaller, G.B. 1967. The Deer and the Tiger. University of Chicago Press, Chicago, USA.
Schaller, G.B. and Crawshaw, P. 1980. Movement patterns of a jaguar. Biotropica 12: 161-168.

Seidensticker, J. 1987. Managing tigers in the Sundarbans: experience and opportunity. In: Tigers
of the World: The Biology, Biopolitics, Management and Conservation of an Endangered
Species (Eds. Tilson, R.L. and Seal, U.S). Noyes Publications, New Jersey, USA. Pp. 416-426.

Seidensticker, J. and Hai, M.AA. 1983, The Sundarbans wildlife management plan: conservation in
the Bangladesh coastal zone. Bangladesh Forest Department, Government of the People's
Republic of Bangladesh, Dhaka, Bangladesh, and WWF, Gland, Switzerland. 129 pp.

Smith, JL.D, McDougal, CW. and Sunquist, M.E. 1987 Land tenure system in female tigers. In:Tigers
of the World: Biology, Biopolitics, Management and Conservation of an Endangered Species
(Eds. Tilson, R.L. and Seal, U.S.). Noyes Publications, New Jersey, USA.

Stanley, D.J. and Hait, AK. 2000.Holocene depositional patterns, neotectonics and Sundarban
mangroves in the Western Ganges-Bramaputra delta. Journal of Coastal Research 16:26-39.

Stoner, S, Krishnasamy, K, Wittmann, T, Delean, S. and Cassy, P. 2016. Reduced to skin and bones:
full analysis. TRAFFIC report, Selangor, Malaysia. 100 pp.

Tamang, KM. 1993. Wildlife management plan for the Sundarbans reserved forest. Report of the
FAO and UNDP project (no.BGD/84/056) titled ‘Integrated Resource Development of the
Sundarbans Reserved Forest, Dhaka Bangladesh. 113 pp.

Treves, A. and Karanth, KU. 2003.Human-carnivore conflict and perspectives on carnivore
management worldwide. Conservation Biology 17(6): 1,491-1,499.

Weber, W. and Rabinowitz, AR 1996.A global perspective on large carnivore conservation.
Conservation Biology 10(4): 1,046-1,054.

Wegge, P, Morten, O, Pokharel CP, and Storaas, T. 2009. Predator-prey relationships and the
responses of ungulates and their predators to the establishment of protected areas: a case
study of tigers, leopards and their prey in Bardia National Park, Nepal. Biological Conservation
142:189-202.

Wilhere, G.F. 2002. Adaptive management in habitat conservation plans. Conservation Biology
16:20-29.

WWF 2016.Global wild tiger population status, April 2016.WWF - World Wide Fund for Nature, Gland,
Switzerland.5 pp.

103



N iy 4
- » PR
e ) e

_'f.:"

L Ahsan
3

2

Phato eredit: Md Modin










Annex |

THE ST. PETERSBURG DECLARATION
ON TIGER CONSERVATION

(Saint Petersburg, Russia, November 23, 2010)

We, the heads of the Governments of the People’s Republic of Bangladesh, the
Kingdom of Bhutan, the Kingdom of Cambodia, the People’s Republic of China,
the Republic of India, the Republic of Indonesia, the Lao People’s Democratic
Republic, Malaysia, the Union of Myanmar, the Federal Democratic Republic of
Nepal, the Russian Federation, the Kingdom of Thailand, and the Socialist Republic
of Vietnam, being custodians of the last remaining tigers in the wild, have gathered
at an unprecedented Global Tiger Summit in St. Petersburg, Russian Federation,
from 21 - 24 November 2010, with the common goal of tiger conservation.

We:

RECOGNIZE that Asia’'s most iconic animal faces imminent extinction in the wild.
In the past century, tiger numbers have plummeted from 100,000 to below 3,500,
and continue to fall. Tiger numbers and habitat have declined by 40 percent in the
last decade alone, lost largely to habitat loss, poaching, the illegal wildlife trade, and
human-tiger conflict. Three subspecies have already disappeared, and none of the
other six are secure.

ACKNOWLEDGE that the tiger is one of the important indicators of healthy
ecosystems and a failure to reverse these trends will result in not only the loss of
tigers but also a loss of biological diversity throughout the entire Asiatic region,
together with the tangible and intangible benefits provided by these magnificent
predators and the ecosystems they inhabit.

NOTE that whilst the conservation of the tiger is primarily a national responsibility
and that increased cooperation and coordination of efforts among the tiger range
countries is essential, the reversal of this crisis is additionally dependent upon
financial and technical support from the international community, bearing in mind
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that most TRCs are developing countries The crisis facing the tiger has yet to receive the international
attention it deserves and saving this species is a common responsibility.

UNDERSTAND the role of international agreements on the conservation of biological diversity and
protection of rare and endangered species, including the tiger, such as the Convention on Biological
Diversity, the Convention on International Trade in Endangered Species of Flora and Fauna (CITES),
and the Convention on the Conservation of Migratory Species of Wild Animals (CMS).

ACKNOWLEDGE the work to date of the Global Tiger Forum and encourage its revitalisation and
more active role.

RECALL AND ENDORSE The Manifesto on Combating Wildlife Crime in Asia, adopted in Pattaya,
Thailand, in April 2009, The Recommendations of the Global Tiger Workshop in Kathmandu,
Nepal, October 2009; The Hua Hin Declaration on Tiger Conservation at the First Asian Ministerial
Conference on Tiger Conservation (1st AMC) in Hua Hin, Thailand, January 2010; and the Work Plan
of the Pre Tiger Summit in Bali, Indonesia, July 2010.

WELCOME the adoption of National Tiger Recovery Programs (NTRPs) and the Global Tiger
Recovery Program (GTRP).

ACKNOWLEDGE and appreciate the presence and support of other governments, international
organisations, non-governmental organisations, and other supporters of tigers.




THE THIMPHU AFFIRMATIVE NINE-POINT
ACTION AGENDA ON TIGER CONSERVATION

Thimphu, Bhutan, October 23, 2012

The leaders of the governments of the 13 Tiger Range Countries1 (TRCs) met in November, 2010,
at the International Tiger Forum in St. Petersburg, Russia, and declared their collective political will
to take all action necessary to prevent the extinction of wild tigers. They set the goal of doubling the
numbers of wild tigers globally by 2022 in the St. Petersburg Declaration on Tiger Conservation, and
endorsed the Global Tiger Recovery Program (GTRP) as a road map to reach that goal, supported by
international partners to mobilise needed external resources.

The TRC Ministers or their representatives who are charged with implementing the GTRP and its
constituent National Tiger Recovery Priorities, met on October 22- 23 2012, at the Second Asian
Ministerial Conference on Tiger Conservation in Thimphu, Bhutan, to reflect on advances thus far,
enhance the action agenda through 2014, and re-emphasise their political will for tiger conservation
demonstrated at the International Tiger Forum.

Progressin reversing the wild tigers' decline toward extinction has been significant based on actions
undertaken by TRCs. Nonetheless, the threats to wild tigers and their natural habitats are seen to be
increasing. Tiger landscapes are economically and politically undervalued and their importance to
human well-being poorly recognised.

Building on the pledges of the St. Petersburg Declaration, the Ministers or the Heads of Delegations
of the TRCs have identified an affirmative nine-point action agenda up to 2014 and ask partners to
intensify their support to:

1. Actively strengthen front lines: Urgently enhance rewards, recognition, and resources for
frontline staff (in the form of numbers, institutional capacity, skills, tools, technology, infrastructure,
operating costs, and insurance against loss of life and injury) in all TRCs over the next three years.

2. Diligently conserve tiger habitat, inside and outside protected areas, against current
and future threats: Strengthen and continue programmes to extend protected areas, remove
current encroachments in core breeding areas and ensure full public disclosure through land-
use plans, mapping current and future threats, application of the principles of Smart Green
Infrastructure, better science to maintain quality habitats, smart patrolling toincrease management
effectiveness, and improved monitoring, with necessary programmes and disclosure completed
over the next two years.

3. Significantly enhance engaging and sharing the benefits of conservation with
communities, making them partners in tiger and habitat conservation and expanding sharing
of benefits from conservation, expanding alternative livelihood programmes, and promptly and
adequately compensating villagers for losses due to/caused by tigersin all TRCs in two years.
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10.

Enhance and mainstream collaboration among TRCs in management of By issuance of
the Thimphu Affirmative Nine- transboundary landscapes and corridors, combatting illegal
trade, and eliminating illicit demand through bilateral/multilateral mechanisms and with the
support of organisations such as ASEAN-WEN, SA WEN, INTERPOL, and others.

Support TRCs with low tiger densities to launch tiger restoration programmes: Build
onlessons of success, create the conditions essential for successful restoration, and find suitable
sources of tigers in at least two different national programmes over three years.

Significantly accelerate the flow of national and external funds to support actions
on the ground: Focus new support on gaps and accelerate projects to implement National
Tiger Recovery Priorities (NTRPs) and fully fund the Global Tiger Recovery Programme by 2014.

Develop a new partnership with business and industry: Engage business and industry in
habitat conservation, valuation of ecosystems, sustainable finance, and outreach to consumers
and other stakeholders, with five pilots that minimise and compensate forimpacts to be launched
across the TRCs in the next two years.

Develop and implement comprehensive national awareness strategies and
initiatives to instill pride and bring people closer to nature to counteract the negative impacts
ontigers from urbanisation, disengagement of youth, development, and loss of cultural heritage,
and to widely disseminate the value of tiger conservation landscapes.

Develop national action plans for a period of two years for each TRC with criteria
and indicators to monitor NTRP/GTRP implementation.

Point Action Agenda on Tiger Conservation, the TRC Ministers or the Heads of Delegations
re-confirm their commitment to collective action and political leadership, together with the
continued support of international partners to reach the goal of doubling the number of wild
tigers globally by
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DHAKA RECOMMENDATIONS ON ADVANCING
IMPLEMENTATION OF THE GLOBAL TIGER
RECOVERY PROGRAM

Dhaka, Bangladesh. September 16, 2014

Senior Officials and Experts of the 13 Tiger Range Countries (TRCs) and partner organisations,
development partners, and donors met from September 14 to 16, 2014, in Dhaka, Bangladesh, at
the 2" Stocktaking Conference to Review Implementation of the Global Tiger Recovery Program
(GTRP). The GTRPis the road map endorsed by TRC leaders in 2010 at the International Tiger Forum
in St. Petersburg, Russian Federation, to achieve the goal of the St. Petersburg Declaration on Tiger
Conservation: double the number of wild tigers globally by 2022.

Building on the pledges of the St. Petersburg Declaration, the Thimphu Affirmative Nine-Point Action
Agenda, which emerged from the 2™ Asian Ministerial Conference on Tiger Conservation, held
in Bhutan in November 2012, outlines areas to be targeted for intensified efforts by the TRCs and
partners.

Intaking stock of the GTRP Implementation Plan 2013-14 based on the Thimphu Agenda, conference
participants agreed that significant progress has been achieved in meeting the goals of the Thimphu
Agenda and in addressing the wild tiger's decline toward extinction. Notable achievements include
adopting new legislation and policies, creating new protected areas, growing transboundary
collaboration, building capacity of frontline staff, and reaching out for the participation of the private
sector; however, some areas of continued concern remain. Participants therefore recommend the
following actions to advance implementation within the timelines of the Thimphu Agenda:

1. Tostrengthen FRONTLINES: Continue to increase investmentin frontline staff remuneration,
benefits (inter alia, risk allowances, rations, and improved quality of life), recognition, skills
development, and field equipment and tools, including communications and transportation.
Continue to professionalise their service through increased use of technology-based patrolling
in protected areas and other tiger habitats. Maintain robust patrolling databases and improve
intelligence-led enforcement.

2. Toconserve HABITAT: Map and secure tiger habitat (protected areas, buffer zones, corridors,
and other units) and land uses in tiger landscapes, employing new tools and technology for
mapping and monitoring habitat. Assess and maintain functionality of corridors. Regularly
assess management effectiveness in tiger protected areas. Convene national- or provincial-
level meetings and working groups with relevant development sectors to develop Smart Green
Infrastructure (SGI) applications in tiger landscapes threatened by infrastructure.

Bangladesh Tiger Action Plan 2018-2027 |
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3. To engage COMMUNITIES: Expand capacity to deal with human-tiger conflict, which may
increase with tiger or prey recovery, through national and local conflict-relief funds and publicise
these efforts among affected communities. Make communities partners in conservation.

4. To enhance COLLABORATION: Actively engage with neighboring TRCs in transboundary
landscape management. Actively improve international intelligence sharing, through existing
channels, leading to enforcement operations including those in hot spots of illegal tiger trade.
Actively promote multi-agency and multi-country collaborations through organisations such as
SAWEN and ASEAN WEN. Make use of the valuable ICCWC Wildlife and Forest Crime Analytic
Toolkit, which was successfully piloted in two TRCs.

5. Tolaunch RESTORATION: TRCs and partners with the expertise commit to support ongoing
plans of Kazakhstan, Cambodia, and China and encourage other countries and sites with low
tiger densities to advance feasibility planning for restoration.

6. Toincrease the FLOW OF FUNDS: Continue to seek increasing governmental budgets for
tiger conservation. Request development partners and donors to devote attention to the TRCs
and themes that are underfunded. Establish or enhance national systems for tracking utilisation
of financial resources for tiger conservation. Identify points of entry to access funding sources
related to climate change adaptation and to smart green infrastructure for the GTRP.

7. To develop new partnerships with BUSINESS AND INDUSTRY: Take advantage of the
Confederation of Indian Industry’s (Cll) offer to support and facilitate TRCs interested in industry
engagement and seek other opportunities to leverage private-sector support.

8. To build comprehensive AWARENESS and reduce illicit demand: Conduct targeted
and well-researched and designed programmes to reduce illicit demand for tiger parts and
for prey species. Urgently assist in development of the Global Support Program for demand
reduction. To support campaigns to reduce illicit demand, review laws and policies to ensure
they contribute to these efforts.

9.a. To MONITOR tigers, prey, and habitat: By 2016, complete science-based national tiger
monitoring and assessment to determine tiger population, prey, and habitat status in all tiger
habitat. Undertake reserve-specific tiger monitoring using camera traps, DNA analysis ensuring
transparency, or other intelligent technologies) to build up national tiger databases.

9.b. To MONITOR GTRP implementation: Continue toimprove programme implementation and
coordination through refinement of Key Performance Indicators, increased capacity to gather
and report data, and harmonising KPIs to the Thimphu Agenda. Develop a more systematic and
periodic monitoring and reporting strategy.

These recommendations will form the basis for the GTRP Implementation Plan 2015-2016, which
will be presented for endorsement at the 3rd Asian Ministerial Conference on Tiger Conservation.
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The TRCs appreciate the commitment of the Government of Bangladesh under the dynamic
leadership of the Honorable Prime Minister Sheikh Hasina in tiger conservation. TRCs invite the
Honorable Prime Minister to continue her stewardship of the St. Petersburg Declaration.

TRCs acknowledge and appreciate the significant contribution of the World Bank through the GTI
to convene the TRCs' Heads of Governments, Ministers, and Senior Officials and the TRCs' partner
organisations. This led to the development and sustained implementation of the GTRP and National
Action Plans to double wild tiger populations globally by 2022, and has greatly elevated the tiger
conservation agenda at the national and global levels. TRCs call for clarifying the future role of the
GTlI within the World Bank and, recognising the critical importance of maintaining the continuity of
high-level government engagement enabled by the World Bank, the TRCs will in a timely manner
explore and make recommendations on options for going forward so decisions can be made at the
3rd Ministerial Conference.

By adoption and issuance of the Dhaka Recommendations on Advancing Implementation of the
Global Tiger Recovery Programme, Senior Officials and Experts of the TRCs express their resolve and
conviction that following these recommendations, coupled with continued collective action and
political leadership, will move us significantly closer to achieving the goal of doubling the number of
wild tigers globally by 2022, and ensuring the integrity of tiger conservation landscapes.




Annexll

FINDINGS FROM THE WORKSHOP ON UPDATING
NATIONAL TIGER RECOVERY PROGRAM (NTRP)

Venue: Chandpai Range, Bagerhat
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Establish intelligence unitin BFD for monitoring and controlling tiger and prey poaching.
Establish collaboration of BFD with other law-enforcing agencies for intelligence sharing and
joint patrolling.

SMART patrolling should cover the monitoring of tiger, prey and habitat, and should be
conducted on water and land areas.

Form an elite force by the best staff of the BFD, which will be dedicated for the Sundarbans and
its biodiversity.

Increase BFD staff capacity on proper evidence documentation and prosecution report writing,
and create prosecution database for future reference.

Introduce risk allowance, rationing and medical facility for BFD staff.

Raise the public awareness by celebrating the International Tiger Day from grass-root up to the
national level

Provide modest salaries to CPG, VTRT and CMC members.
Establish floating camps in the boundary areas; check unloading of boats.
Establish a wildlife rescue centre and a research station near the Sundarbans.

Engage the local communities to develop ecotourism and provide technical and marketing
support for handicrafts.

Introduce remote sensing technology to detect the vegetation change.
Increase international cooperation for wildlife crime monitoring and control.



Venue: Satkhira Range, Satkhira

Suspend all kinds of resource harvest for a specific period of time.

Increase trained manpower and logistics (including necessary fuel) in the
BFD.

Train BFD staff on tranquilisation, handling and translocation of tiger, and
develop a number of teams (e.g. four teams for four ranges).
Introduce risk allowance, rationing and medical facility for BFD staff.

Encourage research (e.g. by waiving entry fee and VAT/IT) and ensure wide
dissemination of research findings.

Include tiger conservation issue in monthly coordination meetings of the
local government and administration.

Raise public awareness by sensitising and involving the local political
leaders, involving the local government, meetings with resource harvesters,
religious leaders and women (particularly ‘uthan boithok’ or home-yard
meetings).

Include tiger and Sundarbans conservation as well as tiger-human conflict
mitigation issues in the school curricula, especially focusing on ‘mangrove
children’.

Build online app to popularise and monitor the tiger conservation activities.

Encourage donations for tiger conservation, especially from the companies
using the tiger as brand.
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Venue: Khulna Range, Khulna

The third workshop for Khulna Range was held on 21 Sep 2016 in Dacope, Khulna. A total of 40
participants had attended, of which 25 were BFD staff and the remaining 15 were other stakeholders.
The new or modified strategic actions against some threat objectives are given below -

Make legal arrangements to shift tiger poaching cases to Speedy Tribunal,

Suspend all resource harvest permits, at least for a certain period of time.

Strengthen and expand the SMART patrolling.

Develop wireless communication, especially in areas out of cell phone network.
Provide high-speed vessels, with fuel supply, in the BFD posts.

Train BFD staff as well as FTRTs and VTRTs on wildlife conservation and management.
Increase trained manpower and logistics in the BFD.

Strengthen coordination between BFD and local administration and institutions.
Introduce risk allowance for BFD staff.

Share success stories and disseminate conservation messages through social media.
Arrange awareness programmes in local schools and colleges.

Advertise tiger and Sundarbans conservation through TV, radio and newspapers as well as
through billboards and signboards.

Motivate the poachers (to give up poaching) through local chairman, member, school teachers,
religious leaders, etc.

Establish a wildlife and mangrove forest research centre near the Sundarbans.

Establish some interpretation centers in public/tourist places near the Sundarbans.




Venue: Sarankhola Range, Bagerhat

Conduct strong anti-poaching operation by combined forces of BFD and all
law-enforcing agencies (e.g. police, RAB, BGB, Coast Guard, etc.).

Increase punishment for poaching and trade of tiger parts.

Support and monitor legal procedures and pursue cases of tiger poaching to
ensure punishment.

Give reward for significant contribution to tiger and Sundarbans conservation.

Arrange regular monitoring of tiger and prey through a combined team of all
stakeholders.

Ensure strong political commitment for tiger conservation.

Provide essential logistics (e.g. sound-grenades, powerful torches, etc.) to BFD
and community groups (e.g. VTRTs) to reduce tiger-human conflict.

Provide basic skills development training to the community groups (VTRTS,
FTRTs, CMCs and CPGs) to reduce tiger-human conflict

Assist regeneration of degraded forest patches along the periphery through
new projects/programmes.

Raise awareness through public debates (especially in the local educational
institutions), discussion in mosques and temples, and through billboards and
posters.

Support and expand traditional ‘pata’ songs and street drama to strengthen
tiger conservation.

Include tiger and Sundarbans conservation in the school curricula.
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Venue: Khulna
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Develop conservation awareness and education strategy, and select the priority audience for
conservation education and awareness through literature review and local consultancy.

Developaninteractive exhibitand campaign programme (through local government, community
based organisation, religious leaders and political leaders).

Incorporate the conservation oriented curriculum in the school text books and implement
educational institute based conservation awareness programmes.

Implement community based conservation education and awareness for FRC and dependent
communities.

Develop locally appropriate educational materials to empower awareness raising activities
through social media campaigning.

Develop a functional platform for executing conservation education and awareness programmes.

Develop a network of local communities, NGOs, local government and institutions in order to
raise public awareness.

Develop Training of Trainers, focussing particularly the school teachers) on conservation
education.

Appoint a focal point at BFD headquarter for BTAP and NTRP planning, implementation and
monitoring.

Clarify the roles and responsibilities of the DFO-WNCC in relation to the territorial divisions of the
BFD.

Increase the field level capacity of the CPGs (Community Patrol Groups) in order to reduce tiger-
human conflict

Ensure coordinated conservation efforts involving BFD and other law enforcing agencies.

Materialise the link between the Sundarbans staff reviews and promotions to tiger conservation
goals and objectives.

Ensure that performance incentives are given on the basis of wildlife-related offence detection
and control; allocate various incentives (viz, hardship, risk and saline area allowances) to the
BFD staff working in the Sundarbans.

Improve BFD patrolling (e.g. full-ledged SMART patrolling) in the Sundarbans.
Ensure sufficient community patrolling and watching in the villages around the Sundarbans.
Establish a joint surveillance team of BFD, RAB, police, BGB, Coast Guards and Bangladesh Navy.

Recruit sufficient number of Assistant Wildlife Wardens in the Sundarbans in order to strengthen
the wildlife management.

Maintain specific dress code, with modern arms, for all officers and staff of the BFD working in the
Sundarbans.



Revisit the Wildlife Act in relation to the prey base in the Sundarbans, particularly focusing on
increasing the punishment and penalty for prey poaching.

Declare the impact zone (ie. ECA) up to 20 km outside the boundary of the Sundarbans.

Develop a platform to build collaboration between the BFD and other parties to technical and
funding support for BTAP activities including the academic and research institutions.

Establish the ‘Sundarbans Academy’ in collaboration with the academic institutions.

Develop a platformto enable Government collaboration on cross-border monitoring and control
ofillegal trade in tiger parts.

Assure the abidance of conservation related international conventions to which Bangladesh is
a signatory.

Ensure collaboration with relevant international organisations (viz. CITES, UN bodies, Ramsar,
IUCN, WWF, Interpol, etc) to strengthen tiger conservation.

Photo credit: Emdadul Islam Bitu
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The Strengthening Regional Cooperation for Wildlife
Protection (SRCWP) project, the first World Bank supported
regional project in South Asia, aims to build country capacity and
incentives for tackling the illegal wildlife trade and other selected
regional conservation threats to habitats in border areas. The
project was launched in 2011 in Bangladesh and Nepal in the first
phase and Bhutan joined in the second phase to bring regional
collaboration in combating wildlife crime through strengthened
legislative and regulatory frameworks and well-equipped
specialized agencies and systems, as well as relevant training

and awareness programs for staff responsible for enforcement of
wildlife laws and regulations. The project is also supporting the
institutional strengthening of the South Asia Wildlife Enforcement
Network (SAWEN) which was established by SAARC countries in
2011 to combat wildlife crime in the South Asia Region.

The Bangladesh Forest Department (BFD) is implementing the
project through a partnership with research institutes, universities
and environmental NGOs. A total of 36 sub-projects have been
supported to improve the management of protected areas and
conservation of flagship species through a landscape approach.
Some of the sub-projects are addressing human-wildlife conflict
through engagement with the local communities and civil
society to foster an enduring culture of wildlife stewardship

and protection. The regional wildlife project has supported the
establishment of a Wildlife Crime Control Unit (WCCU) within the
Wildlife Circle, three Wildlife divisions in the Forest Department,
and a Wildlife Centre to undertake training, research, education
and awareness on the issues of wildlife conservation and
protection. This publication has documented the outcome of the
sub-project entitled “Implementation of National Tiger Recovery
Programme (NTRP)”

Wildlife Managment and Nature
Conservation Division, Khulna

dfowildlifek@gmail.com




