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SUMMARY 
 
Integrated Protected Area Co-management (IPAC) is a project of the Bangladesh Forest Department, 
which is being implemented by International Resources Group (IRG) with its local partners, and it is 
funded by the United States Agency for International Development (USAID). Participatory bird 
monitoring was taken as the tool to assess the co-management impacts in IPAC sites. Strip-transect 
sampling and opportunistic survey methods were followed in the field. This year (March-August 2012; 
c. 50 observation-days in the field) the monitoring was conducted in five priority 'New Direct' sites 
(Kaptai, Fasiakhali, Medakachapia, Khadimnagar and Madhupur) and five priority 'Existing Direct' 
sites (Lawachara, Satchari, Rema-Kalenga, Chunati and Teknaf), and the results were compared with 
those of previous years.  
 
Red Junglefowl (Gallus gallus) showed the tendency of increasing density in all the ten sites. In five New 
Direct sites the increase was 9.5-34.6% and in five Existing Direct sites the increase was 60.3-180.6% 
from the first year (2009 and 2005, respectively) of monitoring. Puff-throated Babbler (Pellorneum 
ruficeps) also showed the tendency of increasing density in most of the ten sites, especially in five 
Existing Direct sites. In five New Direct sites the increase was 3.1-8.5% and in five Existing Direct 
sites the increase was 33.9-103.1% from the first year of monitoring. Abbott's Babbler (Malacocincla 
abbotti), which was monitored only in four of five New Direct sites, weakly showed the tendency of 
increasing density (1.7-4.9%).  
 
Hill Myna (Gracula religiosa) showed the tendency of decreasing density in all the ten sites. In five New 
Direct sites the decrease was 0-10.5% and in five Existing Direct sites the decrease was 3.3-11.8% 
from the first year of monitoring. Oriental Pied Hornbill (Anthracoceros albirostris), which was monitored 
only in five Existing Direct sites, also showed the tendency of decreasing density (35.3-60.2%). The 
densities of other indicator species of birds remained more or less stable in all sites.  
 
Increase of the densities of three species of indicator birds (Red Junglefowl, Puff-throated Babbler and 
Abbott's Babbler) of the lower storey indicates an improvement of undergrowths and bushes, and 
regeneration of forests, which caused the increment of the carrying capacity and nesting sites for these 
three species. The community patrolling, alternative income generation, awareness and other programs 
by IPAC have played the key role in reducing the clearing of understorey vegetation for firewood as 
well as reducing the hunting pressure. This, however, should not be treated as the overall improvement 
of the forest condition, because the forest (particularly the tree cover) requires a long time to complete 
the regeneration process. Ecologically, any regeneration process is very complex and dynamic, 
involving many natural and anthropogenic factors. Hence, the improved protection to the forest must 
continue. Moreover, it appears that some illegal logging of selective timber trees and encroachment of 
forest land mainly for agricultural (particularly in Teknaf and Rema-Kalenga) still persist, which 
probably caused the decline of two indicator bird species (Hill Myna and Oriental Pied Hornbill) of the 
upper storey. 
 
The total bird species recorded in five New Direct sites (249), or in five Existing Direct sites (239) in a 
limited period of time (in rainy season) in a few years represents over 30% of the birds recorded in 
Bangladesh. A relatively high ratio of rare birds (37% and 35%, respectively) emphasizes the need of 
continuous monitoring of birds and the immediate need of improving the ecological condition of these 
areas.  
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1.  INTRODUCTION  
 
Biological indicators are used in many ways to understand the change in their surroundings, which is 
reflected by the change in number or behavior of the indicator species. Determination of the extent to 
which ecological systems are experiencing changes is critical for long-term conservation of biotic 
diversity in the face of changing landscapes and land use (Canterbury et al. 2000). Scientists are 
successfully using birds as indicators of the ecological changes (Johnston 1956, Morrison 1986, 
Canterbury et al. 2000, Browder et al. 2002), because they are relatively more visible, fast-breeder and 
more responsive to any change in their habitat. Systematic monitoring of the trend of change in the 
population density of habitat-specific birds reveals the trend of health of their habitats. The primary 
assumption is that the population density of a habitat-specific bird will increase, remain unchanged or 
decrease if that particular habitat improves, remains unchanged or degrades. The indicator species of 
birds must be habitat-specific, i.e. the species that will not survive outside a particular habitat type. It is 
advised that several species of indicators should be taken so that they represent different strata and 
different ecological niches of the area to be monitored.  
 
Bangladesh is exceptionally rich in avifaunal diversity and abundance. Not only is the avifauna, the 
country is unique in its biodiversity of genetic resources, both wild and domestic. The genetic 
resources comprise forest resources, agricultural crops, wildlife resources and wetland resources. In an 
area of only 147,570 km2, Siddiqui et al. (2008) mentioned the occurrence of 650 species of birds in 
Bangladesh, and Khan (2008a) mentioned the occurrence of 690 species including 380 residents, 209 
winter visitors, 11 summer visitors, and 90 vagrants. This can be compared with the total number of 
bird species in the whole of Europe, or the United Sates, which include much larger area. The total 
number of bird species recorded in Bangladesh is 50% of the total of the Indian Subcontinent, and 7% 
of the worldõs total (Harvey 1990). 
 
Despite the exceptional richness of avian diversity, and biodiversity in general, the forests, wetlands 
and other wilderness areas of the country are under tremendous pressure of overexploitation, together 
with improper management. People living around the natural forests and wetlands are largely 
dependant on the natural resources. Some people almost entirely subsist on the harvest of the timber, 
bamboo and other forest products, or fish. The rate of forest loss in Bangladesh has been one of the 
highest in the world. It is estimated that the forest cover has been reduced to more than 50% since the 
1970s (IUCN-Bangladesh 2000). Bangladesh has less than 0.02 ha of forest land per person ð one of 
the lowest forest to population ratios in the world. On the other hand, large areas of wetlands have 
been converted to agricultural lands and fish firms. 
 
The urgent need to conserve the remaining natural habitats, together with the biodiversity that these 
areas support, while developing non-consumptive uses at the same time, gave rise to a unique project, 
i.e. Nishorgo Support Project (NSP), in 2004. This five-year project was followed by a similar, but 
more extensive project, i.e. Integrated Protected Area Co-management (IPAC), which covered a total 
of 25 sites including 5 NSP sites. The project belongs to the Bangladesh Forest Department (FD), 
Ministry of Environment and Forests, Government of Bangladesh, which is financially supported by 
the United States Agency for International Development (USAID). The implementing agency of this 
project is International Resources Group (IRG), with its local partners. The project aims at improving 
the condition of some forests and wetlands, including the biodiversity, with active participation of the 
local communities. This will eventually develop a co-management system involving the local 
communities with the Forest Department. 
 
IPAC requires an assessment of the impact of co-management activities that are being done. 
Systematic annual monitoring of the population densities of some selected indicator birds, together 
with an assessment of overall species diversity of birds, came as the most convenient and useful tool. 
This is also a way to enrich our knowledge and understanding of birds living in the IPAC sites. Since 
the fundamental policy of IPAC is to adopt a participatory approach, the bird monitoring followed the 
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same, involving the people living around the monitoring sites, Forest Department officials and 
research students. The participatory bird monitoring had the following objectives ð 
 

¶ Monitor the population densities of indicator birds on an annual basis and interprete the 
results to understand the management impacts in IPAC sites. 

¶ Record the principal diet, principal foraging guild, status and distribution of all the species 
of birds occur in selected IPAC sites and gather information on the threatened species of 
birds. 

¶ Train the participants of the monitoring team on survey method and identification of 
birds, so that they can continue the monitoring after the completion of the project. 

¶ Raise awareness of the general public, especially the stakeholders living around the IPAC 
sites, to the status of birds and the importance of conservation. 
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2.  PROJECT SITES 
 
A total of 25 forest and wetland sites are included in IPAC under five clusters that are situated in 
different parts of Bangladesh except the northwest. Among these sites five (Lawachara, Satchari, 
Rema-Kalenga, Chunati and Teknaf) were under NSP as well.  
 
Geographically, Bangladesh is situated between 20Ü34ɦ-26Ü33ɦ N latitudes and 88Ü01ɦ-92Ü41ɦ E 
longitudes. The Tropic of Cancer passes through the middle of the country. Bangladesh is almost 
entirely surrounded by India, which borders Bangladesh to the west, north and east. Bangladesh shares 
a portion of its southeastern border with Myanmar (Burma). The Bay of Bengal lies to the south. The 
total area of the country is 147,570 km2, where about 160 million people live. This is one of the most 
densely populated countries in the world. The bigger part of Bangladesh (86%) is composed of 
floodplains and the rest are hills and highlands. The climate of Bangladesh is tropical monsoon, 
characterized by marked seasonal variations. Abundant rainfall during the monsoon (July-October) is 
followed by a cool winter period (November-February), then a hot and dry summer (March-June). In 
the hot season, the average maximum and minimum temperatures are 34ºC and 21ºC, respectively. 
The average maximum and minimum temperatures in winter are 29ºC and 11ºC, respectively. The 
rainfall in the region shows great temporal and spatial variations. It is estimated that 70-80% of the 
annual rainfall occurs during the monsoon season. The average annual rainfall recorded within 
Bangladesh varies from 1,100 mm in the extreme west to 5,690 mm in the northeastern corner of the 
country. 
 
One-tenth (9.8% or 1.45 million ha) of Bangladeshõs surface area is under the forest belts (Bangladesh 
Forest Department and Bangladesh Space Research and Remote Sensing Organization 2008), but the 
actual coverage of natural forests is less than this, with most of this accounted for by the Sundarbans 
mangrove forest. There are three classes of natural forests in Bangladesh: i) mangrove forests ð 
situated in the southwest, ii) mixed-evergreen forests ð situated in the northeast and southeast, and iii) 
deciduous forests ð situated in the central, northern and northwestern regions of the country. There 
are 31 [15 National Parks (NP) and 16 Wildlife Sanctuaries (WS); declared under Bangladesh Wildlife 
Act] official  Protected Areas in Bangladesh, mostly in the forested areas, with a total area of 872,957 
ha, covering only 5.9% of the total area of Bangladesh. 
 
Bangladesh is a country of wetlands, with 7% (1.03 million ha) of the country permanently always 
under water, 21% (3.09 million ha) deeply flooded and 35% (5.16 million ha) experiencing shallow 
inundation during the wet season. 
 
The country has a rich biological heritage as a consequence of its location at the confluence of the two 
major biotic subregions ð the Indo-Himalayas and Indo-China (MacKinnon and MacKinnon 1986). A 
total of 121 species of mammals, 690 birds, 158 reptiles and 53 amphibians are expected to occur in 
Bangladesh (Khan 2008a).  
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Table 1.     Protected Areas (National Parks ð NP  and Wildlife Sanctuaries ð WS) and other 
conservation sites under IPAC. Areas where indicator bird monitoring was carried out have shown in 
yellow (five New Direct sites) and blue (five Existing Direct sites) shades 
 

Sl.  
No. 

Name of  
Area 

Type of Area Location  
(District)  

Total 
Area 
(ha) 

Implementati
on Strategy* 

  
Sylhet Cluster 

    

1 Lawachara NP Mixed-evergreen forest 
in hillocks 

Moulvibazar 1,250 Existing Direct 

2 Satchari NP Mixed-evergreen forest 
in hillocks 

Habiganj 243 Existing Direct 

3 Rema-Kalenga WS Mixed-evergreen forest 
in hillocks 

Habiganj 1,795 Existing Direct 

4 Khadimnagar NP Mixed-evergreen forest 
in hillocks 

Sylhet 679 New Direct 

5 Hail Haor Freshwater wetland Moulvibazar 13,000 Existing Direct 

6 Tanguar Haor 
(Ecologically Critical 
Area/ Ramsar Site) 

Freshwater wetland Sunamganj 9,727 New Indirect 

7 Hakaluki Haor 
(Ecologically Critical 
Area) 

Freshwater wetland Moulvibazar 
and Sylhet 

18,383 New Indirect 

  
Central Cluster 

    

8 Madhupur NP Deciduous forest in 
hillocks 

Tangail and 
Mymensingh 

8,436 New Direct 

9 Bhawal NP Deciduous forest in 
hillocks 

Gazipur 5,022 New Indirect 

10 Turag-Bangsi River and floodplain Gazipur and 
Tangail 

10,000 Existing Direct 

11 Kangsa-Malijhi River and floodplain Sherpur 8,000 Existing Direct 

  
Southeastern 
Cluster 

    

12 Teknaf WS Mixed-evergreen forest 
and bamboo in hills 

Coxõs Bazar 11,615 Existing Direct 

13 Teknaf Peninsula 
(Ecologically Critical 
Area) 

Sea beach and hills Coxõs Bazar 10,465 New Indirect 

14 Chunati WS Bamboo in hills Chittagong 
and Coxõs 
Bazar 

7,764 Existing Direct 

15 Fashiakhali WS Mixed-evergreen forest 
in hills 

Coxõs Bazar 1,302 New Direct 

16 Medakachapia NP Dipterocarp forest in 
hillocks 

Coxõs Bazar 396 New Direct 

17 Himchari NP Mixed evergreen forest 
in hills 

Coxõs Bazar 1,729 New Indirect 

18 Inani (proposed NP) Sea beach and hills Coxõs Bazar 7,700 New Indirect 
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Sl.  
No. 

Name of  
Area 

Type of Area Location  
(District)  

Total 
Area 
(ha) 

Implementati
on Strategy* 

  
Chittagong Hill 
Tracts Cluster 

    

20 Kaptai NP Mixed-evergreen forest 
in hills 

Rangamati 5,464 New Direct 

21 Dudpukuria-
Dhopachari WS 

Mixed-evergreen forest 
in hills 

 Chittagong  4,717 New Direct 

  
Sundarbans Cluster 

    

22 Sundarbans East WS 
(World Heritage 
Site/ Ramsar Site) 

Mangrove forest in 
lowland coast 

Bagerhat 31,226 New Direct 

23 Sundarbans South 
WS (World Heritage 
Site/ Ramsar Site) 

Mangrove forest in 
lowland coast 

Khulna 36,970 New Indirect 

24 Sundarbans West 
WS (World Heritage 
Site/ Ramsar Site) 

Mangrove forest in 
lowland coast 

Satkhira 71,502 New Indirect 

25 Sundarbans 
(Ecologically Critical 
Area) 

Mangrove forest in 
lowland coast and 
surrounding villages 

Bagerhat, 
Khulna and 
Satkhira 

59,600 New Indirect 

* Note: Existing Direct ð five sites that were under NSP and now under IPAC, New Direct ð high 
priority sites of IPAC, and New Indirect ð low priority sites of IPAC. 
 
Although there are 25 sites under IPAC, the indicator bird monitoring was conducted in five of the 
priority New Direct sites (which was decided by IPAC) in 2009, 2010 and 2012. The sites are: i) Kaptai 
NP), ii) Fasiakhali WS, iii) Medakachapia NP, iv) Khadimnagar NP, and v) Madhupur NP, and in 
Existing Direct sites (i.e. NSP sites included in IPAC: i) Lawachara NP, ii) Satchari NP, iii) Rema-
Kalenga WS, iv) Chunati WS, and v) Teknaf WS (previously Teknaf Game Reserve) (Table 1, Figure 
1).  
 
The bird monitoring transect locations and lengths of five New Direct sites and five Existing Direct 
sites are shown in Tables 2 and 3, respectively. The maps of five New Direct sites and five Existing 
Direct sites where bird monitoring was conducted are shown in Figures 2 and 3, respectively. 
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Figure 1.     Bangladesh showing the locations of all sites of IPAC under five clusters. 
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Table 2.     Strip transects in five priority New Direct sites of IPAC where the bird 
monitoring was conducted 
 
Name of 
Project Site 

Name of 
Transect 

Location in 
Project Site 

Geographic Locations of Two 
Ends 

Landmarks at 
Two Ends 

Length 
(km) 

 
 
 
 
Kaptai 
National Park 

Rampahar 
Stream 

Northwest 22̄ 29.709¡ N, 92̄ 11.123¡ E; 

22̄ 30.469¡ N, 92̄ 10.440¡ E  

Balurchar, 
intersection 

1.80 

Rampahar Hill West 22̄ 30.469¡ N, 92̄ 10.440¡ E; 

22̄ 29.880¡ N, 92̄ 10.583¡ E  

Intersection, 
culvert 

1.10 

Jamaichara Southwest 22̄ 29.668¡ N, 92̄ 10.683¡ E; 

22̄ 29.345¡ N, 92̄ 10.752¡ E  

Karnaphuli south 
bank, narrow 
pass  

0.61 

Rangamati 
Road 

Centre 22̄ 30.663¡ N, 92̄ 12.451¡ E; 

22̄ 30.937¡ N, 92̄ 12.182¡ E  

Milestone, forest 
end  

0.69 

Bangchari Centre 22̄ 30.040¡ N, 92̄ 11.697¡ E; 

22̄ 31.576¡ N, 92̄ 11.138¡ E  

Main road, 
Debachari  

3.00 

 
Fasiakhali 
Wildlife 
Sanctuary 

Lama Road Centre 21̄ 43.090¡ N, 92̄ 05.516¡ E; 

21̄ 42.761¡ N, 92̄ 06.408¡ E  

Coxõs Bazar 
Road, culvert 

1.70 

Natunpahar 
East 

West 21̄ 42.338¡ N, 92̄ 04.765¡ E; 

21̄ 42.369¡ N, 92̄ 05.315¡ E  

Natunpahar 
mosque, 
Garzanbunia 

0.95 

 
 
Medakachapia 
National Park 

Medakachapia 
East 

East 21̄ 38.484¡ N, 92̄ 04.402¡ E; 

21̄ 38.329¡ N, 92̄ 05.080¡ E  

Coxõs Bazar road, 
Kurahari 

1.20 

Medakachapia 
West 

West 21̄ 38.632¡ N, 92̄ 04.392¡ E; 

21̄ 38.783¡ N, 92̄ 03.592¡ E  

Coxõs Bazar 
Road, Kacchapia 
office 

1.40 

 
 
Khadimnagar 
National Park 

Kalagool Road West 24̄ 57.248¡ N, 91̄ 56.311¡ E; 

24̄ 56.673¡ N, 91̄ 55.689¡ E  

Khadimnagar 
office, Kalagool 

1.50 

Khadimnagar 
Central 

Centre 24̄ 56.677¡ N, 91̄ 56.391¡ E; 

24̄ 57.248¡ N, 91̄ 56.311¡ E 

South border, 
Khadimnagar 
office 

1.10 

Choragang 
Road 

East 24̄ 57.248¡ N, 91̄ 56.311¡ E; 

24̄ 56.975¡ N, 91̄ 57.198¡ E  

Hindur Jhiri, 
brick field 

1.91 

 
 
 
 
Madhupur 
National Park 

Rasulpur East 24̄ 41.342¡ N, 90̄ 08.350¡ E; 

24̄ 41.488¡ N, 90̄ 07.015¡ E  

Rasulpur office, 
Koia Pukur 

2.30 

Jalui East 24̄ 41.342¡ N, 90̄ 08.350¡ E; 

24̄ 40.779¡ N, 90̄ 07.683¡ E  

Rasulpur office, 
Jalui office 

1.50 

Lahoria Centre 24̄ 41.730¡ N, 90̄ 06.283¡ E; 

24̄ 41.631¡ N, 90̄ 05.760¡ E  

Lahoria office, 
west intersection 

0.90 

Monar Bide West 24̄ 40.211¡ N, 90̄ 06.287¡ E; 

24̄ 40.811¡ N, 90̄ 06.137¡ E  

Metalled road, 
Gaira 

1.10 
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Table 3.   Strip transects in five priority Existing Direct sites (i.e. NSP sites included in IPAC) 
where the bird monitoring was conducted 
 
Name of 
Project Site 

Name of 
Transect 

Location in 
Project Site 

Geographic Locations of 
Two Ends 

Landmarks at 
Two Ends 

Length 
(km) 

 
 
 
 
 
 
Lawachara 
National Park 

Magurchara Eastern 24̄ 19.9¡ N, 91̄ 47.6¡ E; 

24̄ 20.2¡ N, 91̄ 47.5¡ E  

Gasfield, 
stream 

0.50 

Train Line Central 24̄ 19.7¡ N, 91̄ 47.2¡ E; 

24̄ 19.8¡ N, 91̄ 47.5¡ E  

Signboard, 
metalled road 

0.61 

Rest House Central 24̄ 19.8¡ N, 91̄ 47.2¡ E; 

24̄ 20.2¡ N, 91̄ 47.2¡ E  

Sharp turn, culvert  0.50 

Tea Estate Central 24̄ 19.5¡ N, 91̄ 47.2¡ E; 

24̄ 19.7¡ N, 91̄ 47.6¡ E  

Bus stand, tea 
estate  

0.70 

Lawachara 
Punji 

Western 24̄ 19.2¡ N, 91̄ 47.1¡ E; 

24̄ 19.4¡ N, 91̄ 46.8¡ E  

Three large trees, 
betel-leaf 
plantation  

0.52 

Jankichara Western 24̄ 18.8¡ N, 91̄ 46.4¡ E; 

24̄ 19.1¡ N, 91̄ 46.9¡ E  

Jankichara Forest 
Office, ôMofiõ 
Point  

0.89 

 
 
 
Satchari 
National Park 

Satchari West Central 24̄ 07.5¡ N, 91̄ 26.7¡ E; 

24̄ 06.6¡ N, 91̄ 27.2¡ E  

ôWildernessõ 
signboard, teak 
plantation 

1.94 

Satchari East Central 24̄ 07.6¡ N, 91̄ 27.0¡ E; 

24̄ 07.3¡ N, 91̄ 27.2¡ E  

Sloppy passage, 
open grassland 

0.56 

Satchari North Northern 24̄ 07.4¡ N, 91̄ 26.7¡ E; 

24̄ 07.5¡ N, 91̄ 27.0¡ E  

Lemon plantation, 
metalled road 

0.50 

 
 
 
Rema-Kalenga 
Wildlife 
Sanctuary 

Watchtower Northern 24̄ 10.7¡ N, 91̄ 37.6¡ E; 

24̄ 09.6¡ N, 91̄ 38.0¡ E  

Watchtower, 
Chharabari 

2.02 

Chharabari Central 24̄ 09.6¡ N, 91̄ 38.0¡ E; 

24̄ 09.8¡ N, 91̄ 37.5¡ E  

Chharabari, paddy 
field 

0.78 

Chhanbari Northern 24̄ 10.2¡ N, 91̄ 37.5¡ E; 

24̄ 10.3¡ N, 91̄ 37.9¡ E  

Chhanbari, slope 0.80 

Rema Southern 24̄ 06.9¡ N, 91̄ 37.5¡ E; 

24̄ 06.4¡ N, 91̄ 37.8¡ E  

Large ôchapalishõ 
tree, BDR camp 

1.11 

 
 
 
 
Chunati 
Wildlife 
Sanctuary 

Two Towers Eastern 21̄ 55.4¡ N, 92̄ 03.5¡ E; 

21̄ 55.3¡ N, 92̄ 02.7¡ E  

Metalled road, 
second tower 

1.41 

Banyan Tree Central 21̄ 55.3¡ N, 92̄ 02.7¡ E; 

21̄ 55.5¡ N, 92̄ 02.3¡ E  

Second tower, 
banyan tree 

0.76 

Hindur Jhiri Eastern 21̄ 55.7¡ N, 92̄ 02.5¡ E; 

21̄ 56.1¡ N, 92̄ 03.5¡ E  

Hindur Jhiri, brick 
field 

1.91 

Banopukur 
South 

Northern 21̄ 57.3¡ N, 92̄ 04.1¡ E; 

21̄ 57.2¡ N, 92̄ 03.7¡ E  

Mosque, western 
ôgarjanõ 

0.65 

Banopukur 
North 

Northern 21̄ 57.2¡ N, 92̄ 03.7¡ E; 

21̄ 57.4¡ N, 92̄ 04.0¡ E  

Western ôgarjanõ, 
farm 

0.65 

 
 
 
 
 
 
Teknaf 
Wildlife 
Sanctuary 

Kudum North Northern 21̄ 05.8¡ N, 92̄ 09.8¡ E; 

21̄ 05.2¡ N, 92̄ 10.2¡ E  

NSP signboard, 
Kudum cave 

1.25 

Kudum South Northern 21̄ 05.2¡ N, 92̄ 10.2¡ E; 

21̄ 05.4¡ N, 92̄ 09.5¡ E  

Kudum cave, 
mahogany 
plantation 

1.27 

Shukna 
Amtoli 

Northern 21̄ 06.3¡ N, 92̄ 11.7¡ E; 

21̄ 05.5¡ N, 92̄ 10.8¡ E  

Dead banyan tree, 
ôjhumõ cultivation 

0.74 

Toynga Central 21̄ 05.2¡ N, 92̄ 11.9¡ E; 

21̄ 03.9¡ N, 92̄ 11.6¡ E  

Wooden bridge, 
Toynga Hill peak 

2.49 

Cooty Central 21̄ 03.9¡ N, 92̄ 11.6¡ E; 

21̄ 04.5¡ N, 92̄ 11.9¡ E  

Toynga Hill peak, 
Cooty cliff 

1.21 
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Figure 2.     Five priority New Direct sites of IPAC where the bird monitoring was conducted. 
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Views of five priority New Direct sites of IPAC where the bird monitoring was conducted: a) Kaptai 
NP, b) Fasiakhali WS, c) Medakachapia NP, d) Khadimnagar NP, and e) Madhupur NP. 
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Figure 3.     Five priority Existing Direct sites of IPAC (i.e. NSP sites included in IPAC) where the 
bird monitoring was conducted. 


































































