~ MACH
- Completion Report

Management of Aquatic Ecosystems through
Community Husbandry

Volume 5

Geospatial Data Portfolio

t project of the Governnient of Banoladesh
Supported by USALD
Project Partiers:

[rifepradiion il

A8
i
L
i
i
1
i
i
i
i
.
.
;
.
\

1

1

BEST AVAILABLE COPY

T



Volume 5 .
Geospatial Data Portfolio




Table of Contents (Geospatial Data Portfolio)

T PrEfACE. ittt sisnr st nsssese st ssstsensssreresiesns e s senansenns s ()

2 QVEIVIBW Lottt s et s e st n e et e e et b r e perereenns 2
3 HailHaor ... S 3
3.1 Regional SettiNg .....ivii i e e e 3
K £ 1 - T =Y -SSP 3
3.3 ADMINISIrAtIVE MAD .. i e e 3
34 BaASE MaP e e e e et e 4
35 Landuse Map................ et aae et iesteaiaeeieeeeeeteiante eeaesetasitiitteataieertnans 10
3.6 Project Activity Database and Maps..........ccooiiiiiiiiiniici UTUS 10
3.7  Area Under Improved Management ............oooooioiieniiiiie i 11
3.8  Project IMpact Maps.. ..o e 12
3.9 Watershed and Hydrology and of Hail Haor ... 12
3.91 Hydrological ANalySiS ......covceiiiiii it ein e 13
3.9.2 Changes of Water Area.........cccco e iici e, 13
3.10 Landuse of Lawa Chhora Forest and Adjacent Area..........ccccvvneciinicennnnn. 13
3.11 Map of Proposed Permanent Sanctuary .........ccvcnrvceniiinniinnnenenn. 14
3.12 Detail Watershed Mapping of Joita Chora and Jag Chora ..........c.ccccceennee. 14

4 Turag Bangshi Site ... 15
4.1  Regional Setting ... e 15
L |1 1T To Y U OO O R PP PSP 15
4.3 ADMINISIrative Map .....ocieeereiei e ettt et s s s 15
4.4 BASE MAD ooieiiii et e s e e 16
45  DrySeason Water Ar€a ...ooocii et e 16
4.6 LanNdUSE MaAD .. et e e e sa e 17
47  Project ACtivity Maps ..o 17
4.8 Area Under Improved Management ... 17
4.9  Project Impact Maps:......ccoooiiin s 18
410 Map of Proposed Permanent Sanctuary ... 18

5 Kongshaw-Malijhee Site ... 19
51  Regional Setting......cccocooiiiiiiiiiii 19
5.2 IMAGES -otiiiiiiiii ittt 19
53  Administrative Map ... s 19
54 Base Map ..ot b e 19
55 River System and Location of Beel ..., 20
56  Beel COMPIBXES oot 20
5.7  LaAndUSE MEP . .uuuueicrei et st ettt s e 21
5.8  Project ACtiVIty Maps ... 21
59 Area Under Improved Management ... 21
510 Project Impact Maps . it 22
511 Map of proposed permanent sanctuary ... 22
B. MACH Map FOMFOliO. . .uoe i 23
1



Table of contents: MACH Map Portfolio
Project Level:

Location map of MACH Project areas
- Landsat TM image of North Central and Northeast Region of Bangladesh
MACH Project Sites

Hail Haor Site Level:

Regional Location {Hail Haor)

IRS image of Moulvibazar district, February 1299

IRS Pancromatic Image of Hail Haor

Landsat TM, Jan 1987 and March 1989

Landsat TM, January 1887

Landsat TM March 1289

Sreemangal and Moulvibazar Upazila Base Map with Administrative Unit
River System and Beel Location Base Map

Spatial distribution of dry season water area

Landuse Map, March 2000

Wetland Resource Development & Management Activities
Resources Management Committee & Beneficiary Group Location Map
Location Map of Monitoring Activities

Area under improved Management

Catch Per Unit of Area (CPUA) by Location in Hail Haor
Fish Species Diversity by Monitoring location in Hail Haor
Per Capita Fish Consumption by Village in Hail Haor
Watershed Area of Hail Haor

[nundation Map of Hail Haor (January to June, 2001)
Inundation Map of Hail Haor (July to December, 2001)
Inundation Map of Hail Haor (January to June, 2002}
Inundation Map f Hail Haor (July to December, 2002)
Changes of Water Area (January 2001, 2002)

Changes of Water Area (February 2001, 2002)

Changes of Water Area {March 2001, 2002)

Changes of Water Area (April, 2001 & 2002)

Changes of Water Area (May 2001 & 2002}

Changes of Water Area (June 2001, 2002)

Changes of Water Area (July 2001, 2002)

Changes of Water Area (August, 2001 & 2002)

Changes of Water Area (September 2001, 2002)
Changes of Water Area (October 2001, 2002)

Changes of Water Area (November, 2001 & 2002)
Changes of Water Area (December, 2001 & 2002)
Landuse of Lawa Chora Forest and Adjacent Arae

Present Status, Delineated Mouzas, Proposed Sanctuary and Landuse Map of

Chapra- Magura, Jaduria and Khagaura Behai Beel and Adjacent Area

Probable influence Zone of Chapra-Magura, Jaduria and Khagaura Behai

1ra)



MACH Joita Chhora Watershed 2.25a

MACH Sub-Catchment of Joita Chhora 2.25b
MACH Jag Chhora Watershed ' 2.26a
MACH Sub-Catchment of Jag Chhora 2.26b

Turag-Bangshi Site Level:

& Turag-bangshi Basin: Regional Location 3.1
IRS Pancromatic lmage 3.2

Landsat TM, January 1997 & Landsat TM, March 19%9 3.3

Landsat TM, January 1997 3.4

Landsat TM, March 1999 _ 3.5

Kaliakoir and Mirzapur Upazila Administrative Maps with Mouzas 3.6
Turag-Bangshi Basin: Bass Map 37
River System with Basin Catchment Areas 37a

Dry Season Water Area 3.8
% Landuse Map of Turag-Bangshi River Basin, March 2001 3.9
Wetland Resource Development & Management Activities Map 3.10

Resource Management Committee & Beneficiary Group Location Map 3N
Location of Monitoring Areas 3.12
Area Under-Improved Management 3.13
CPUA by Location in Turag-Bangshi Site 3.14
% Fish Species Diversity in Turag Bangshi Site 3.15
Per Capita Consumption by Village 3.16

Present Status, Delineated Mouza, Proposed Sanctuary and Landuse Map 3.17

of Baro Daha at Aowla Bee! and Adjacent Area.

resent Status, Delineated Mcuzz, Proposed Sanctuary and Landuss Map 3.18
of Naokhola Daha at Mokash Bezl and Adjacent Area

Location Map of Kums Proposed for Permanent Sanctuary 3.18
E Kongshaw-Malijhee Site Levei:
E Kongshaw-Malijhee: Regional Location (Sherpur) 4.1
IRS Image, February 2000 42
Landsat TM, January 1999 & Landsat TM, March 1999 4.3
Landsat TM, January 1999 4.4
Landsat TM, March 1999 4.5
Kongshaw-Malijhee Administrative Map 4.6
Kongshaw-Malijhee: Base Map 47
Catchment Boundary of Malijhee River Basin 4.8
Changes of River Course Over Time 4.9
Dholi Beel Complex 4.10
Malijhee Beel Complex 4.11
Aowra Bowra Beel Complex 4.12
Rewa Beel Complex 443
% Kongshaw-Malijhee: Landuse Map
4.14
5 Wetland Resource Development and Management Activities 4.15
E Resources Management Committee & Beneficiary Groups 4,16
EL 1(b)



Location of Various Monitoring Activities

Area under Improved Management

CPUA by Location

Fish Specizs Diversity by Monitoring Location

Per Capita Fish Consumption by village

Present Status and Landuse Map of Dainnar Kur and Adjacent Area

4.147
4.18
4.19
4.20
4.21
422

1{c)



Preface

The series of maps that follow are products that were created during the phase | of MACH.
These maps products were used for planning, reporting and in some cases for input
determination. T hey have also been used as the basis for the implementation of restoration

schemes and for support in the establishment of government policy change in the land use
araas.

These maps were creatad for use in MACH by MACH pariner organization BCAS through their
GIS civision. All of the inputs and data were provided by MACH pariners CNRS, CARITAS and
Winrack International. The complztion report series has bzsen prasenisd in Five (5) volumes of
which this is the last. The volumes in the series are:

Volume 1 - Main Repon

Volume 2 - Appendices to the Main Report

Volume 3 - Fish Catch and Consumption Survey
t Volume 4 - Performance Monitoring

Volume 5 - Geospatial Data Portiolio
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Geospatial Data and Portfolio

1 Overview

Geographic Information Syslem (GIS) Oivision of Bangladesh Centre for Advanced Studies
(BCAS) an¢ a partner in MACH has prepared Geospatial and Non-geospatial datebase using
Geographic Information System (GIS) an¢ Remote Sensing (RS). Main odiectives of the GIS
and RS aclivity were to support verious fielc level activities anc faciltate dacisior-making
processes at difierent levels.

Main tasks of the GIS components were to prepare baseline and monitoring catabases
containing biological, socio-economic, environmental and ecological information. This report
presents major activities and outcomes of GIS and RS component of Phase | of MACH Project.
The report provides an averview of the project areas and details on each site.

This GIS and RS component has prepared Geospatial and Non-geospalial database on three
sites where MACH project is working. These are

a) Hail Haor in Sreemangal and Maulavibazar Upazilas of Maulavibazar District,

b) Turag-Bangshi River Basin in Kaliakoir 2 nd Mirzapur Upaziles of Gazipur and Tangail
~ District, and

s

c) Kongshaw-Mezlijhes River Besin in Snerpur end Jheenigel! Upezies of Sherpur Cistrict,

Considering the nature of the data, information and anticipated s patial analysis and outcome
both spatial and non-spatial database management software have been used for dzala
acquisition, storage and analysis. PC Arc/Info, widely used GIS software, is used for creating
vector based geo-spatial database. ArcView and ArcView Spatial Analyst are used for carrying
out spatial analysis. ArcView Image Analyst is used for extracting various types of features from
IRS and Landsat images.

Map 1.1 shows three project sites in contex! of administrative coverage of the MACH Project.
Map 1.2 shows Landsat TM Image of 1992 consist of MACH Projec! sites. Ground resolulion of
the image is (30mx30m)} and provided in 3 bands (2, 3 & 4). In this image, red colors are
dominated by high reflectance of vegetation. Light blue and white are associated with non-
vegetated or follow land. Deep blue and dark blue are associated with water. It gives an overall
impression of the project areas particularly the hydrological regime.

The average inundation and water extent of the three siles is presented in map 1.3. It is fourc
that Hail Haor is & single sheet of water during the wet season. Turag-Bangshi Basin is made up
of linear water bodies. The Kongshaw-Malijhee River Basin conlains pockets of water below the
foothill areas. :

(18]



2 Hail Haor
2.1 Regional Setting

The Hail Haor Project is locaied in the North-Eastern Region of Bangladesh and is a part of the
Sylhet Haor Basin. The project are2 is bounded by Dhaka-Sreemangal highway lo the south,
Sreemangal-Malvibazar highway to the east, Malvibazar-Shamsherganj road lo the north and the
west by Shamsherganj-Bhunbir road. Geographical localion of the site is between 24°10" to
24%35 North Latilude and 91935” to 91°47” E ast Longitude. This is a synclinal land formation
between two mounlains known as Balisira in the east and Salgaon in the wesl. Manu River
passes over the northeast side of the project area and meets with the Kushyara River. Regional
setling of Hail Haor is depicted in Map 2.1.

2.2 Images

The project used two types of remotely sensed images i.e. IRS Panchromatic and LandSat
images. For Hail Haor area, it hes acquired IRS Panchromatic image for the month of February
1999 and a LandSat Image for the month of January 1997 and March 1969,

The IRS Panchromatic image has a ground resolution of 6m x 6m and typically displayed in
a gray color composition. Higher reflectance is associated with non-vegetated or fallow lands
where deep gray and black are dominated by low reflectance from ground and are
associated with vegetative and water area. Map 2.2 shows 2 full scene of an IRS image and
Map 2.3 shows Hail Haor with its adjacent hills and floodplain area.

The two Landsat images have a ground resolution of 30m x 30m and are provided in bands
2,3, and 4. It is typically displayed in a false color composition. Red colors are dominated by
high reflectance of vegetation. Light blue and white are associated with non-vegetated or
fallow lands. Deep blue and dark blue are associated with water areas. Visual representation
of Landsat images for the year 1997 and 1999 of Hail Haor area is presented in Map 2.4. It
shows changes of vegetative coverage over time. Blow-up images for the month of January 1997
and March 1999 is zlso presented in Map 2.5 and 2.6 respeclively.

2.3 Administrative map

The administrative map (Map 2.7) of Hail Haor has been prepared using various layers of a GIS
catabase. The project area is made up of 2 Upazilas i.e. Sreemangal and Maulavibazar under
Maulavibazar District. There are 5 unions under Sreemangal Upazila and 4 unions under
Maulavibazar Sadar Upazila. The administrative map shows key features such as road, rivers,
settlement, and mouza boundary including mouza number. It also depicls the location of Upazila
Headquarier and Union Parishad. A summary of administrative information of the Hail Haor
oroject areais given in Table 2.9,

Table 2.1 Adminisirative Information of Hail Haor Project Site

i District Upazila Union Number of Number of |
i Mouza Villages
Maulavibazar | Sreemangal Sreemangal 8 9
Kalapur 13 15
Ashidrun 3 14
Bhunabir 10 11
Mirzapur 11 16
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! District Upazila Union Number of Number of
Mouza Villages
Mautavibazar Nazirabad .20 36
Sadar '
Giashnagar - 21 24
Amtail (part) 5 17
Kanakpur {part) 3 10
2.4 Base Map

Base maps of the study area have been developed and consist of the project boundary, natural
and physical features such as rivers {Monu, Gepla, Bilashi), khals and choras with their rname,
ponds, major and minor roads, and embankments. In addition, it also includes the union, usaziz
and district houndaries, and location of various important landmarks such as location of unign
parishad and MACH field offices. The river system and location of beels are also included in the
Base Map. Map 2.8 is an example of a base map and the area of the respective upazila is given
in table 2.2.

Table 2.2 Area of Project Area

District Name Upazila Name Area (ha.)
, Sreemangal : 15738
Mautvibazar Maulvibazar Sadar 8920

River System: Hail Haor is bounded by hills in the south, east and west. The Gopla is the only
river draining this haor basin. There zre cifferent types of water bodies in Hail Haor. Tnese
include beels, canals, and seasonally inundated floodplains. Beels make up the predominant
water feature in the Hail Haor basin. There are 133 beels spread over the project area. Mcst of
the perennial beels are located within the central part of the Haor Basin, while seasonal bee!s are
located mostly in and around the raised ridge of the basin.

Among the 133 Beels, 33 beels are privately owned, 17 beels have no record and the remaining
are public property. Most beels are located in Sreemangal, Habibpur, Hazipur and Lamua
mouzas. Map 2.8 shows spatial distribution of the beels. Detailed beel information is given in
Table - 2.3 and Map 2.9 presents connectivity of beels in dry season.



Table 2.3 List of Beaols

iD | Besl Name GPS GEQCODE 8BS Code | DISTRICT UPAZILA UNION Mouza Name | OWNER Condition
Bharaura
1__| Dawri Beel 3 5008385153 153 Maulvibazar | Srimangal Srimangal {Part) Government | NotSined
2 | Roa Ghal .3 580385913 913 Miulvibazar * _| Srimangal Srimangal Sreemangal | Governmenl | NolSilted
- 3 | Ayna Doba 1 588389913 913 Maulvibazar | Srimangal Srimangal Srecemangal | Government | NolSilled
4 | Rowa 1 508365913 913 Maulvibazar Srimangal Srimangal Sreacinangal Governmant NotSilled
5 |Charia 1 588385913 913 Maulvibazar | Srimangal Srimangal Sreemangal | Government | NoiSilted
6 | Saria Beel 3 5808365913 913 Maulvibazar [ Srimangal Srimangal Sreemangal | Government | Silted
7 | Bera Gangina 3 588385913 913 Maulvibazar _ | Srimangal Srimangal Sreemangal | Government | NotSilled
8 | Shadla 1 588385913 913 Maulvibazar | Srimangal Srimangal Sreemangal | Government | NolSilled
9 | Fhalagangina 3 5083485913 913 Maulvibazar | Srimangal Srimangal Sreemangal | Government | NotSilted
10 | Gang ) 588385913 913 Maulvibazar Srimangal Srimangal Sreemangal | Government | NolSilted
11 | Kalikazura 1 588385913 M3 Maulvibazar | Srimangal Srimangal Sreemangal | Government | NotSilled
12 | Agari 1 5883085913 913 Maulvibazar | Srimangal Srimangal | Sreemangat | Government | NolSilled
13 | Maaizuria 3 588305913 913 Maulvibazar | Srimangal Srimangal Sreemangal | Governmenl | NolSiltec
14 | Fulia 3 | 588285213 913 Maulvibazar__ | Srimangal Srimangal Sreemangal | Government | NotSiltad
15 | Garurghal 3 588385913 913 Maulvibazar | Srimangal Srimangal Sreemangal | Government | NotSilted
16 [ Galua 3 588385913 913 Maulvibazar Srimangal Srimangal_ Sreemangal Government | NotSilled
17 | Naiya 3 508305913 913 Maulvibxazar Srimangal Srimangal Sreemanyal Government | NolSilled
18 | Golma 3 538385913 913 Maulvibazar | Srimangal Srimangal Sreemangal | Government | NolSilted
19 | Gaindoba .y ]_588385913 913 Maulvibazar | Srimangal Srimangal Sreemangal ) Government | NolSillted
20_| Ber 1 588285913 913 Maulvibazar | Srimangal Srimangal Sreemangal | Government | NolSilled
21 | Bhubanberi 1 588385913 913 Maulvibazar | Srimangat Srimangal Sreemangal | Government | NolSilted
Chapra/Korai .
22 | Doba 1 588385913 913 Maulvibazar | Srimangal Srimangal Sreemangal | Government | NotSilted
23 | Lower Halkala 3 588385913 913 Maulvibazar ___| Srimangal Srimangal Sreemangal | Governmenl__ | NotSiited
24 | Bah Bakia 1 588328341 343 Maulvibazar Stimangal Kalapur Habibpur Government | NolSilled
25 | Khacher Duba 3 588328343 343 Maulvibazar Stimangal Kalapur Habibpur Privale NotSilied
26 | Napla Duba 1 508328343 343 Maulvibazar | Srimangal Katapur Habibpur Private NolSilted
27 | Khara Luri 1 588320342 343 Maulvibazar Srimangal Kalapur Habibpur Private NotSilted
28 | Biala 1 588328343 343 Maulvibazar Siimangal Kalapur Habibpur Government NolSilted
29 | Kagaura/Beyai 1 588328343 343 Maulvibazar Srimangal Kalapur Habibpur Government [ NolSilted
30 | Halkala _3 588328343 343 Maulvibazar | Srimangal Katapur Habibpur Government | NolSilted




ID_ | Beel Name GPS GEQCODE BBS Code |DISTRICT UPAZILA UNION Mouza Name | OWNER Condition
31| Tinura 3 588385913 913 Maulvibazar | Srimangal Srimangal Sreemangal | Government | NotSilted
32 | Nowa 1 588385913 913 Maulvibazar. | Srimangal Srimangal | Sreemangal Governmenl NolSilied
33 | Balla 3 508385877 877 Maulvibazar Srimangal Srimangal ! Shahidpur Government | Silled

J4 | Matar Beel 3 508385877 877 Maulvibazar Srimangal Srimangal Shahidpur Governmant NolSilted
35 | Chagibichara 3 588285877 877 Maulvibazar Srimangal Srimangal Shahidpur Government | Sifted

36 _| Chowan 3 588385913 913 Maulvibazar | Srimangal Srimangal Sreemangal | Government | NoiSitted
37 | Honamua 3 588385913 913 Maulvibazar Srimangal Srimangal Sreemangal Government NoiSilled
30 | Kuchbee 3 508385877 877 Maulvibazar Srimangal Srimangal_ Shahidpur Covernment | NoiShited
32 [ Gang 3 588385877 817 Maulvibazar | Srimangal Srimangal Shahidpur Government | Silted

10 _ | Agolberi 1 588328343 343 Maulvibazar Srimangal Kalapur Habibpur Privale NolSilted
41 [ Guna 3____ |_ 588385677 877 Maulvibazar___ | Srimangal Srimangal Shahidpur Government__ t NotSllted
42 | Ghatir Gul 3 568328343 343 Maulvibazar Srimangal Kalapur Habibyur Privale NotSilted
43 { Ardigangina 1 588328343 343 Maulvibozar___ | Srimangal Kalapur Habibpur Privale NoltSilled
44 | Kullmara 1 580328343 343 Maulvibazar Srimangal Kalapur Habibpur Privale NolSilted
45 | Chandl 1 580328343 343 Maulvibazar Srimangal Kalapur Habibpur Privale NotSilted
16 | Agura 3 586385877 877 Maulvibazar | Srimangal Srimangal Shahidpur Government | NotSilted

Ghoramara

47 [{D} 3 508385877 877 Maulvibazar | Srimangal Srimangal Shahidpur Government | Siitad

48 | Dhigli (D) 3 588385877 877 Maulvibazar Srirnangal Srimangal Shahidpur Government | NolSilled
49 | Ratar Beel (D) 3 508385877 877 Maulvibazar | Srimangal Stmangal Shahidpur Government | Silted

50 ggg:dﬁr;t)"y 3 588385877 B77 Maulvibazar Srimangal Srimangal Shahidpur Government | Silted

51 ] Dotar Doba 3 588385877 877 Maulvibazar | Srimangal Srimangal Shahidpur Government | Silted

52 1 Kunchaberi 3 508319533 533 Maulvibazar Srimangal Bhunabir Laiarkul Government NotSilted
53 ! Daliduba 3 588319533 533 Maulvibazar Srimangal Bhunabir Laiarkul Governmant NotSlited
54 | Patradubi 3 588319533 533 Maulvibazar | Srimangal Bhunabir Laiarkul Government | NotSilled
55 | Pachua 3 500385877 877 Maulvibazar Srimangal Srimangal Shahidpur Government NotSilted
56 _ | Janaiberi 3 588385877 877 Maulvibazar | Srimangal Srimangal Shahidpur Government | NotSilied
57 | Nichardoba 3 568319533 533 Maulvibazar | Sritangai Bhunabir Latarkul NoRecord NotSiited
58 | Chalalduba 3 508319018 018 Maulvibazar | Srimangal Bhunabir Alisarkul Government | NotSited
59 | Charaduba 3 588319018 018 Maulvibarar | Srimangal Bhunabir Alisarkul NoRecoerd NotSilted
G0 | Talaber doba 3 508319018 013 Maulvibazar Srimangal Bhunabir Alisarkul NoRecord NotSitted
61_ | Fatar Doba a _ 580319018 018 Maulvibazar i Srimangal Bhunabir Alisarkud Privale NotSifted




ID |BeoiName |  GPS | GEOCODC BBS Codo [DISTRICT | UPAZILA UNION Mouza Namo | OWNER Conditlon
Phathara
62 | Doba _ k] 588319841 841 Maulvibazar Srimangal Bhunabir Shasan Govarnment | NotSilled
63 | Kankata 3 588319641 41 Maulvihazar | Srimangal Bhunabir Shason Govarnmant | NotSilted
64 |Latua 3 248319841 841 Maulvibazar | Srimangal | Bhunabir Shasan Government | NotSilted
G5 | Paler Doba 3 588319841 Ba1 Maulvibazar Srimangal Bhunabir Shasan Privale NotSitted
66 | Dumer Beal 1 588319217 217 Maulvibazar | Srimangat Bhunabir BShunabir Government | NotSilted
67 | Garur Dara 1 588319217 217 Maulvibazar | Srimangal  { Bhunabir Bhunabir Government | NolSilted
68 | Shudeer beel L 568319171 17 Maulvibazar | Srimangal Bhunabir Bhimsi Government | NolSilled
69 | Fu- anna Beel i 588328352 352 Maulvibazar | Srimanga! Kalapur Hail Haor Governmen! | NolSilled
70| Magura 1 588328343 343 Maulvibazar Srimangal Kalapur Habibpur Government | NotSilted
71 | Koralya Doba 3 588328343 343 Maulvibazar Stimangal Kalapur Habibpur NoRecord NolSilled
72 | Chapra/Bakka 1 588328341 343 Maulvibazar Srimangal | Kalapur Habibpur Government | NotSilled
73 | Jaduriya 3 588328342 343 Maulvibazar Srimangal Kalapur Habibpur Gavernment | NotSilled
74 | Dhuilla 3 588320361 361 Maulvibazar Srimangal Kalapur Hajipur Government | NolSilted
75 { Boalzaan 3 586328361 361 Maulvibazar Srimangal Kalapur Hajipur Private NolSilted
76 | Shaldigha T3 588328361 361 Maulvibazar Srimangal Kalapur Hajipur Government | NoiSilled
77 | Dhalidoba 3 588328361 361 Maulvibazar Srimangal Kalapur Hajipur Government | NotSilled
78 | Medi 3 588328361 361 Maulvibazar | Srimangal Kalapur Hajipur Governmenl | NolSilled
79 | LaiBeel 3 588328361 361 Maulvibazar Srimangal Kalapur Hajipur Privale NoiSilted
80 | Bara Andha 3 588328361 361 Maulvibazar | Srimangal Kalapur Haijipur Government | NolSilled
81 | Katla 3 588328361 361 Maulvibazar Srimangal Kalapur Hajipur Private NotSilted
82 | Cholo Andha 3 588328361 361 Maulvibazar Srimangal Kalapur Hajipur Government | NotSiited
83 { Switchalla 3 588328361 361 Maulvibazar __| Srimangal Kalapur Hajipur Government | NolSifled
84 | Khangla 1 588328361 361 Maulvibazar Srimangal Kalapur Hajipur Privale NotSilted
Padmadoba '
85 (D) 3 588328361 361 Maulvibazar Srimangal Kalapur Hajipur Private NoiSilled
86 | Dolidaba 1 588328361 361 Maulvibazar | Srimangal Kalapur Hajipur Private NolSilted
Chuiyaa-
87 Muly;y:: 1 588328343 343 Maulvibazar | Srimangal Kalapur Habibpur Privale NotSilted
88 | Chuch-Much 3 588328343 343 Maulvibazar Srimangal Kalapur Habibpur Privale NolSilled
89 | Aralla 1 588328361 361 Maulvibazar Srimangal Kalapur Hajipur Privale NolSilled
Kashimpuri
90 | Halkata 3 588328343 343 Maulvibazar | Srimangal Kalapur Habibpur Government ) NotSilted
91 | Payera Doba 3 588328551 551 Maulvibazar | Srimangal Kalapur Lamya Privale NolSiiled




ID_| Beel Name GPS GEQCQODE BBS Code | DISTRICT UPAZILA UNION Mouza Name | OWNER Condition
92 |Maya 3 588328551 551 Maulvibazar Srimangal Kalapur Lamua Private NolSilted
93 | Daya 3 588328551 551 Maulvibhazar Srimangal Kalapur Lamua Privale NotSilted
94 | HalDhiga 3 588328551 551 Maulvibazar Srimangal Kalapur Lamua Government NotSilted
Putia Kharer
95 | Doba 3 5808328551 551 Maulvibazar Srimangal Kalapur Lamua Private NolSited
96 | Chabri Doba 3 588328361 361 Mautvibazar Stimangal Kalapur Hajipur Private NolSilted
97 [ Nagura 3 588328361 361 Maulvibazar Srimangai Kalapur Hajipur Private NolSilted
98 | Dubi Halkata 1 588328551 551 Maulvibazar | Srimangal Kalapur Lamua Government | NolSilted
99 | Rowa Beel 3 500328551 551 Maulvibazar Srimangal Kalapur Lamua Government NotSilted
100 | Bar Aalia 3 508328551 551 Maulvibazar | Srimangal Kalapur Lamua NeRecord NoiSilled
101 | Kaikka 3 588328551 551 Maulvibazar Srimangal Kalapur Lamua Government | NotSilted
102 | Piana 3 588328361 361 Maulvibazar Srimangal Kalapur Hajipur Privale NotSiited
103_] Gular Ba 3 580328361 361 Maulvibazar | Srimangal Kalapur Hajipur Privale NotSilied
104 | Makanna 3 588328361 361 Maulvibazar Sritmangal Kalapur Hajipur __| Government | NotSilted
105 [ Uttanna 3 588328361 361 Maulvilxazar Srimangal Katapur Hajipur Privale NotSilled
106 ; Chardclu 3 588328135 135 Maulviazar Srimangal Kalapur Baruna Privale NotSilled
107 | Barqu 1 508328252 352 Maulviazar__ | Srimangal Kalapur Hail Haor Government | NotSilled
108 | Bafa 1 508319316 318 Maulvibazar | Srimangal Bhunabir Gandharbapur | Government | NotSilted
1092 [ Chiruadubi i 508347014 14 Maulvityazar Srimangal Mirzapur Baulashir Government NotSilled
110 | Alniberi 1 550320352 as52 Maulvibazar Srmangal Kalapur Hail Haor Government | NotSilted
111 | Laler Doba 3 588328135 135 - Maulvibazar Srimangal Kalapur Baruna Government NotSilted
112 | Srimotimara 3 588328135 135 Maulvibazar Srimangal Kalapur Baruna Privale NolSilted
113 | Shananda 1 588347443 443 Maulvibazar | Srimangal Mirzapur Jalra Pasha | Government | NolSilled
114 | Katar Beel 3 587487673 673 Maulvibazar Moulvibazar | Nazirabad Manik Haor NoRecord NolSilted
115 [ Bayra 3 588328135 135 Maulvibazar | Srimangal Katapur Baruna Government | NolSilted
116 | Balanlya J 507487077 077 Maulvilazar Moulvibazar | Nazirabad Alghar NoRecord NolSilted
137 | Laribes! 3 587487673 673 Maulvibazar | Moulvibazar | Nazirabad Manik Maor NoRecord NotSilled
118 _| Agares 3 |_ 567487500 500 Maulvibazar | Moulvibazar | Nazirabad Hosanpur NoRecord NotSliled
119 | Tibrl 3 587487165 165 Maulvilxazar Moulvibazar Nazirabad Baraibari NoRecord NotSilted
120 | Ghoradhiga 3 587487165 165 Maulvibazar | Moulvibazar | Nazirabad Baraibari NoRecord NotSilted
121 | Cholokuma 3 507487445 445 Maulvibazar Moulvibazar Nazirahad Gobindapur NoRecord NotSlited
122 | Borokuma 3 587487445 445 Maulvibazar | Moulvibazar | Nazirabad Gobindapur___ | NoRecord NotSiited
123 | Jhurmedehi 3 87487445 445 Maulvibazar Moulvibazar Nazirabad Gobindapur NoRecord NotSilted




iD_ | Beel Namo GPS GEOCODE BBS Code | DISTRICT UPAZILA UNION Mouza Namo | OWNER Condition
124 | Sonamaya 3 587436000 Maulvibazar Moulvibazar Giasnagar g::g"l:ngal NoRecord NoiSilled
125 | Shitabeel 3 587436331 331 Maulvibazar | Moulvibazar | Giasnagar Dasrail NoRecord NotSited
126 | Amua Beel 3 587436849 849 Maulvibazar ~ | Moulvibazar | Giasnagar Ranguria NoRecord NolSilled
127 | Baldda Beel 3 588326135 135 Maulvibazar | Srimangal Kalapur Saruna Private NotSilled
128 | Apna Beel 3 588328135 135 Maulvibazar | Srimangal Katapur Saruna Privale NotSiltex]
129 | Jalbura 3 587436844 844 Maulvibazar | Moulvibazar | Giasnagar Ranabhim Privale NolSilted

Kazura Beel
130 | and Khat 3 7436062 062 Maulvibazar | Moulvibazar | Giasnagar Anikolitwida Government | NotSilted
131 | Jhethua Beel 3 588328651 651 Maulvibazar Srimangal Katapur Nayansree Government | NolSilled
132 | Beri Beel 1 588320352 352 Maulvibazar | Srimangal Kalapur Hail Haor Government | NotSilted
133 | Garar Doba 1 588328352 352 Maulvibazar | Srimangal Kalapur Hail Haor Governmenl | NotSilled
133 | Manik Haor 3 507487673 673 Maulvibazar | Moulvibazar | Nazirabad Manik Haor Government | NotSilled




2.5 Landuse Map

Hydrological characteristics and physiograhpy of the area play a critical role for determining land
use. A survey has been carried out to determine dry season landuse of the Hail Haor. Three
broad landuse categories have been observed in the area including Boro and Aman rice
cultivation, pasture and wetlands use.

It is found that Boro (HYV rice), cultivated in the dry season, is the dominant crop. In Hail Haor, it
occupies about 25 percent of the total land area. Perennial water covers about 17 percent of the
area. Mainly grass, water hyacinth and other floating aquatic vegetation cover the wetland.
Setllement, pastureland, dholkolmi, and aquaculture accounted for seven percent, six percent,
two percent and one percent, respectively. A significantly high portion of land (41 percent) is
found as current fallow, of which most area is usec for despwater and transplanted Aman
cultivation in the monsoon season. Area under landuse type is presented in Table 2.4.

Table 2.4 Landuse of Hail Haor

Landuse Type Area (ha.)

Boro 5043
Pasture 1220
Dholkolmi 365
Pasture & Dholkolmi 158
Settlement 1826
Current Fallow 11563
Water Bodies 3416
Pond - 21
Aguaculture Firm 101
Watermelon 23
Total 23734

The dry season water area of Hail Haor area has further been clessified into three broader
categories based on a landuse database of March-April 2001. Dry season water area and
landuse maps of Hail Haor are presented in Map 2.9 and 2.10, respectively. Estimated data on
dry season water area of Hail Haor is presented in Table - 2.5.

Table 2.5 Estimated dry season water area

Types of water area Area in ha.

River and Khals (Gopla and Others Khals in project area) 462.5
Beels (having clear boundary in dry season) 467.4
Haor and Beels (beels do not have clear boundary) 2556.3
Total Area 3486.2 |

2.6 Project Activity Database and Maps

Tne project activity da‘abase is comprised of three general types of activity i.e. 2) Wetlanc
Resource Development and Management Activity, b) Resource Management Committee and
Beneficiaries Group, and ¢) Location of Various Monitoring Activity.

Tre wetland R esource D evelopment and M anagement Activity database consists of activities
carried out in the project areas such as riparian r eforestation, d emonstration projects and re-
excavation sites. The spatial distribution of resource development and management activities is
presented in Map 2.11. Resource Management Committee and Beneficiaries Group database
consist of boundary of Beel Resource Management Organizations and location of male and
female groups. Map 2.12 presents boundary of resource management committees and location
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of male and female groups. The MACH project is also monitoring environmental and social
carameters, which includes river and chora discharge, rainfall, water level, household
consumption, and fish calch. Map 2.13 presents the spatial distribution of monitoring locations.

2.7 Area Under Improved Management

The area under improved management of the Hail Haor is prepared based on various activities
carried out under the MACH project in order to show progress of the project target. The area
under improved management has been determined based on the RMO area of influence with its
management. It is found that the project has brought 3145 ha under improvement management
in 2001, 650 ha in 2002 and 4524 in 2003. Over the project period a total 7622 ha of area has
brought under improved management in Hail Haor. Table 2.6 presents area under improved
meanagement in detail. Map 2.14 presents the spatial distribution of RMO boundary and area
under improved management,

Table-2.6 Hail Haor Sites: Area under improved management.

5 o s. Year
BEA20012 5% 2002;
440.65]
Settlement 51.98 17.56
Agari Beel RMO Waterbody 8.94

Road Side Plantation 1.84 7.22]

Total 503.42 24.78
lLand 48.95 48.95
Alia Chhora RMO Settlement 27563 37.53
Chora Plantation 13.24 13.24
Total 86.49 0.00 13,2455 99772
ILand 107.71] 18.01 50.16 175.89
'Settlement 150.24 [ 150.24
¢ Waterbody 107.64 9.61 60.52 177.77
Balla Beel RMO  |Road Side Plantation 0.82) . 0.82
Chora Plantation 1.23 0.65 1.82 3.70
Kanda 0.00 0.00
Total 366.83 29.08 112.51/4°¥27508742
Land 166.35, 166.35
Baula Chhora RMO  [Settiement 30.00 30.00
Total 196.35 0.00| 0.00f%5-%"196.35
Land : 618.25 618.25
Settlement 35.59| 35.59
Waterbody 0.38 1292.39 1292.77
Boro Gangina RMO [Rozd Side Plantation 6.40 2.35 8.75
Kanca 43.52| 43.52
Khel y 15.31 5.95| 21.25
Total 0.00 57.68]  1962.46|-5- 2020.13
Dumuria Beel RMO |Land 510.17 510.17
Settlement 55.71 1.28 56.99
Waterbody 181.68 181.68
Road Side Plantation 2.23] 3.40 5.64

Chora Plantation 2.44 2.4
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13.75|

Kanda 13.75
Total 763.55 4.69 2.44] 770,68
Land 86.37 86.37
Jag Chhora RMO  |Chora Plantation 1.38| 1.38]
Total 86.37 1.38] 0.00[- %= :87.75
Land 247.97 428.28 676.25
Settlement 65.18 15.23 80.41
Jethua Beel RMO atertocy 2.51 575.71 578.22
Road Side Plantation 1.57 2.09 6.¢8 10.64
Chora Plantation | [ | 2.52|
Total ! 317.24' 2.09  1028.82/ "' 1345.53
Joita Chhora RMo _ .and l 184.1¢l | __184.19
Total | 184.19| 0.00i 0.00{::2-"184.19
Land I 241.70 615.23 860.94
Settlement -} 77.69 35.73 113.71
Kazura Beel RMO  |waterbody | 9.25 7.81 17.06
Road Side Plantation | 1.651 1.96
Total J 330.90| 35.73 627.05| 57~ '993.67
Land | g7.eel  191.18 391.90 670.95
Settlement 129.77 129.77|
Sananda Beel RMo [Waterbody 4.14]  100.44 182.62 287.20
Road Side Plantation 1.93 3.26 5.19
Chora Plantaticn 2.01 2.01
Total [ 223.74'  294.86i 576.53| -:1095.12
Settiement : £523  182.5d | 268.64)
Out side of RMO but |Road Side Plentation | 14 31! 285 17.27
managed by Chora Plantation ! 3.68
RUG/MACH Pineapple Demo 0.49 1.92 1039 12.80
Total 85.84]  198.92) - 17.03[EEED 98

2.8 ProjectImpact Maps

MACH-BCAS has carried out an exercise to show project impacts against baseline data. The
impacts of the project activities have been shown under three broad categories based on
monitaring data collected by CNRS. Impact of Catch Per Unit of Area (CPUA) is shown in Map
2.15, Fish Species Diversity is shown in Map 2.18, and Per Capita Fish Consumption is shown in
Map 2.17. Catch Per Unit Area and Species D:versity have been shown accorcding to 7
monitoring beels and Per Capita Fish Consumption has shcwn been according to 14 monitoring
villages.

2.9 Watershed and Hydrology and of Hail Haor
MACH has prepared watershed maps of the foothilis based on a Water Development Board map.

The map helps to understand the hydrological characteristics and determine monitoring stations.
The watershed boundary of different sub-catchments are presented in the Map 2.18.
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2.9.1 Hydrological Analysis

The hydrological analysis for the Hail Haor project area has been conducted using the Digital
Elevation Model (DEM) and water level data of four selected stations. The Digital Elevation
Model (DEM) has been prepared for Hail Haor taking spot elevations from the contour map of
Bangladesh Water Development Board and spot height of perennial and low-lying area derived
through the GPS survey. It also used the project boundary and the river database during its
calculation. Figure 1 describes the methodology and procedure that was used for the
hydrological analysis and find the water extent of the Hail Haor project area.

Fig 1 Methods and Procedures used for Hyvdrological Analysis

The extent of water for the months of January to June 2001 and July to December 2001 is given
in Map 2.19a and 2.19b, respectively. The water extent for the months of January to June 2002
and July to December 2002 is given in Map 2.20a and 2.20b, respectively. It has been found that
the inundated area of the project site dropped suddenly in the month of December/January and
became the lowest in the month of April. The highest area under water is found in the months of
June/July.

2:902 ‘Changes of Water Area

A comparative analysis of month-wise changes of water area for the year 2001 and 2002 has
also been carried out and the result out comparative analysis is presented in map 2.21ato 2.21b.
The area under water and water level were higher in the year 2002 compared to 2001 because
of relatively higher rainfall duning that year. On the other hand rainfall in the year 2001 was
moderate. Total rainfall in 2002 was 1104 mm and 930 mm in 2001.

The extent of water area is almost linear with the increase of water level up to 4.5 (PWD). But
small changes in water level from that point bring more area under water because a large
amount of land of Baruna. Hazipur villages is more or less flat.

2.10 Landuse of Lawa Chhora Forest and Adjacent Area
Landuse of the Lawa Chhora forest and adjacent area of Hail Haor has been prepared. Landsat
and IRS Panchromatic images have been used to prepare the Landuse database and map.

Detailed landuse of the area is presented in map 2.22 and the estimated area is shown in Table
e 8
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Table-2.7 Estimated ianduse area of Lawa Chhora forest and adjacent area.

Landuse Area (ha)

Barren Land 1232.3
Boro Cultivation 301.5
Degraded Forest 1192.3
Degraded Land 327.9
Dense Forest 1847.6
Pasture 32.5
Rubber Garden 161.0

ettlement 641.4
Tea Garden 2087.4
Urban Area 312.7
Waterbody 2.4
Grand Total 8139.0

2.11Map of Proposed Permanent Sanc tuary.

Maps on the proposed permanent sanctuary showing the present status of ianduse, ownership
and land records h ave been prepared. A field visit was made for assessing the physical anc
sacial condition of the proposed areas and then a GPS survey has been carried out to acquire 2
detailed land use of the proposed area. The survey has been carried out involving the local
Kanongo and Surveyor and they have also been involved in collecting other relevant information
related to land ownership.

In Hail Haor, there is only one site selected for permanent sanctuary and this is the Jaduria anc
Chapra-Magura beel complex locally known as Bikka beel complex. The present status anc
landuse map of Chapra-Magura, Jaduria and Khagaura Behai Beel and adjacent area is shows
in map 2.23 and 2.24. '

2.12Detail Watershed Mapping of Joita Chora and Jag Chora
In addition to overall watershed mapping, detailed watershed mapping of Joita and Jag Chhora

was carried out. This mapping exercise was done to involve different stakeholders in the chhora

management. Map 2.25a, 2.25b, 2.26a and 2.26b present details of the watersheds Joita and
Jag Chhora.
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3 Turag Bangshi Site
3.1 Regional Setling

The Turag Bangshi sile is located in Kaliakoir Upzazila of Gazipur Districl and Mirzapur Upazila of
Tangail District. Most of the study area fails within the Pleislocene Terrace of North Central
Region of Bangladesh Geographical location of the site is between 24°00’ 1o 2412’ North
Latitude and 91°10' 1o 91°20" East Longitude. It is a semi-rural site and representative of
Jamuna Floodplain habitats. The River Turag divides the study area into two parts, north and
south. Aowla and Mokash Beel are Tocated in the northern and southern side of the river
respectively. The regional view of the project area is presented in map 3.1. In the regional
viewpoint the study area falls under north central region of the country.

3.2 Images

A5 mentioned in the Hail Hagr section of the report that the project acquired IRS Panchromstic
and LandSat images for the project. The project has acquired IRS Panchromatic image for the
month of February 1929 and Landsat Image for the month of January 1997 and March 1999,

The IRS Panchromatic image has a ground resolution of 6m x 6m and is typically displayed
in a gray color composition. Higher reflectance is associated with non-vegetated or fallow
lands where deep gray and black are dominated by low reflectance from ground and are
associated with vegetative and water area. Map 3.2 depicts IRS image of TB area with its
adjacent area.

The two Landsat images have a ground resolution of 30m x 30m and are provided in bands 2, 3,
and 4. It is typically displayed in a false color composition. Red colors are dominated by high
reflactance of vegetation. Light blue and white are associated with non-vegelated or fallow lands.
Deep blue and dark blue are associated with water bodies. Visual representation of Lancszt
imagas for the year 1957 and 1999 of Hail Haor area is presented in Map 3.3. it shows 'changes
of vegetative coverage over time. Blow-up images for the month of January 1997 and March
1999 is also presented in Map 3.4 and 3.5 respectively.

3.3 Administrative Map

The administrative map of Turag-Bangshi project area has been prepared using various GIS
layers of dztabase and information. The project area includes 3 upazilas (Kaliakoir, Basail and
Mirzapurj under Gazipur 2nd Tangail district. There are 8 unions under the Kalizkoir upazila and
8 unions under Mirzapur upazila. The administrative map shows key features such as roads,
rivers, setilements, and mouza boundary including mouza number. It also shows the location of
the Upazila Headquarier and Union Parishad. A summary of the administrative information of
Turag Bangshi area is given in Table 3.1. Map 3.6 represents the administrative information of
the Turag Bangshi project zrea.

Table 3.1. Adminisuative Information of the Project Sites with Activity Area

District Upazila Union Number of Number of |
Mouza Villages
Gezipur | Kaliakoir Alabaha (pan) 3
Boali 12 27
Chapair 17 17
Fuibaria 7 15
Madhyagara 6 37
Mouchak 21 45




(S

Srifaltali 14 14

Sutrapur 11 11

Ajgana . 15 14

Bhatgram i 1

Fatehpur . 14 14

. . Gorai 5 5
Tangail Mirzapur Jamurki 3 3
Mahera 14 15

Mirzapur 4 7

Bastail 5 4

3.4 Base Map

Base maps of the study areas consist ¢f project boundary, natural and physical feziures such as
rivers (Turag, and Bangshi), khals, beels, ponds, major and minor roads, and embankments. In
addition, it also consists of the union, upazila and district boundaries. The location of various
important landmarks such as the location of union parishad. Map 3.7 represents the base map of
project area with the size of the project area given in Table 3.2.

Table 3.2. Basic Information of Turag-Bangshi Site

District Upazila Area (ha)
Gazipur Kaliakoir 18532
Tangail Mirzapur 13273
Tangail Basail 5605

River System and Beel Catchment: The Turag-Bangsi Baisn area has heen divided into two
major hydrological catchments, ie Mokash and Aowle Beel. Hycrological zones and the
catchement areas with river system anc dry season water area are presented in map 3.7g, anc
aree of each zone and catchment is given in Tadie 3.3.

Table 3.3. Area of Mokash and Aowla Beel Catchment

Name Area (ha)
Mokash Beel Catchment 5010
Aowla Beel Catchment 8566
Grand Total 14576

3.5 Dry Season Water Area

The dry season w ater area of Turag-Bangsi Site area has been estimated for the months of
March-April 2001 through a GPS survey. Remote sensing image paricuiarly Landsat and IRS
Panchromatic images, have been used as a background data sel. Spatial distribution of dry
season water area of Turag-Bangshi is presented in map 3.8 and table 3.4 and 3.5 regresents
the estimated area. It is to be noted here that the dry season area may fluciuale year to year cue
to naturally, fluctuating floodplains.

Table 3.4. Estimated Dry Season water Area of Mokash Beel Catchment

Types of Water Area Areain ha.
Khal and Beel (dry season) 39.70
Mokesh and Kalidaha

Pond (Adjacent to Mokesh and Kalidaha beel) 9.20

Total 48.90
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Table 3.5 Estimated Dry Season Water Area of Aowla Beel Catchment

ltems , Area in ha.
Dry Season Beel
Aowla Beel 73.50

| Jogar Hari Beel 16.80
Ukonmari Beel 9.90
Abdi Beel 0.45
Total 100.65

3.6 Landuse Map

Landuse maps for the Turag Bangshi project area have been prepared from field survey data
and Landsat TM and IRS Panchromatic images. It is found that Boro is predominant in the dry
season and a large area is found to be current fallow. Landuse of Turag-bangshi is shown in
map 3.9 and detzails are given in table 3.6.

Table 3.6 Lznduse of Turag-Bangshi Project Area, March 2001

Landuse Area in ha,
Sorg 4414
Setllement 5750

Forast ' 952
Fisherigs 48
Industries 92

Khal & Beel 226

Pond 161

Current Fallow 7487

Total 19130

3.7 Project Activity Maps

The Project activity da'ebase is made up of three ‘ypes of activities: a2) Wetland Resource
Development and Management Activity, b} Resource Management Committee and Beneficiaries
Group, and c} Location of Various Monitoring Activity.

The wetland R esource D evelopment and M anagement Aclivily database consists of activities
carried out in the project area such as riparian swamp reforestation, demonstration projects and
re-excavation. Spatial distribution of the resource development and management activities is
presented in Map 3.10. The Resource Management Committee and Beneficiaries Group
catabase consists of boundaries of Beel Resource Management Organizalions and location of
male and female groups. Map 3.11 demonstrates the b oundary of the resource management
committee and the location of male and female groups. The MACH project is also moniloring
environmental and social parameters, which include river discharge, waler level, rainfall,
household consumption, and fish catch. Map 3.12 presents the spatial distribution of monitoring
locations.

3.8 Area Under Improved Management |

Tne area under improved management of the Turag Bangshi is prepared based on the extent of
besl practice use in the project site. Natural features such as rivers, waler bodies, highland and
physical fealtures such as roads, settlements, and the experience of field officers have been
considered in the identification RMO boundary. The area under improved management has been
calculated based on the RMO area of influence with its best practice management, It is found
that the project has brought 1480 ha under improved management in 2001, 1900 ha in 2002 and
900 in 2003. Over the project period a total 4,280 ha of area has brought under improved
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management in Hail Haor. Table 3.7 presents area under improved management in detail. Map
2.13 presents the spatial distribution of RMO area under improved management.

Table 3.7 Turag Bangshi Site: Area under improved management

Alua Beel RMO 600 950 900 - 2450
Mokosh Beel RMO 725 950 i 1675
River / Khal

urag River RMO 155 | 155
Total 1480 1500 900 . | 4280

3.9 Project Impact Maps:

The project has carried out an exercise to show project impacts a gainst b aseline data in the
spatially. The impact of Catch Per Unit of Area (CPUA) is shown in map 3.14, Fish Species
Diversity is shown in map 3.15 and Per Capita Fish Consumption is shown in map 3.16.

3.10Map of Proposed Permanent Sanctuary

Maps of the proposed permanent sanctuary showing all information on present status of lancuse,
ownership and land records have been prepared. At first a field visit has been carried out for the
assessment of physical and social condition. A GPS sufvey was then carried out to acquire
detailed land use of the proposed area. The survey has been carried out with the help of the
local Kanongo and Surveyor, and they have also been involved in providing other relevant

information related to land ownership.

In Turag Bangshi site, there are five locations that were selected for permanent sanctuary status.
These are a) Dholi Daha in Mokash beel, b) Boro Daha in Aowla beel, and c) Three river Kums in
Turag River namely Golachipa Kum, Lalkhar Kum and Gabtoli-Sayedpur Kum. Maps of these

selected sites are presented in map 3.17 to 3.16.
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4 Kongshaw-Malijhee Site
4.1 Regional setting

The Kongshaw-Malijhee river basin is located in Sherpur District. The area has changed
dramatically in the last 15/20 years with the deforestation of large portions of the watershed
within Bangladesh and India. Map 4.1 shows regional setting of the Kongshaw-Malijhee project
area.

4.2 Images

The project acquired and used two types of images. One was the IRS Panchromatic and the
other Landsat images. The IRS Panchromatic image is for the month of February 1999 and
Landsat Image is for the month of January 1829 and March 1289.

The IRS Panchromatic image has a ground resolution of 8m x 6m and typically displayed in
a gray color composition. Higher reflectance is associated with non-vegetated or fallow lands
where the deep gray and black are dominated by low reflectance and are associated with
vegetative and water areas. Map 4.2 shows the IRS Image of Kongshaw-Malijhee river basin
with its adjacent hills and floodplain area.

4.3 Administrative Map

Kongshaw-Malijhee river basin project area includes two upazila’'s namely Sherpur Sadar and
Jhenaigati. There are seven unions under Sadar upazila and four unions under Jhenaigati
upazila. Map 4.6 represents the administrative information of the project area, and table 4.2

presents detailed information.

Table 4.2 Adminisrative Information of the Project Sites with Activity Area

: District Name Upazila name Union Name
! Dhala

Bagitkhila
Paurashava

Sherpur Sacar Ghazir Khamar
Bhatsala

Kamaria

Pakuria

Hatibandha Malijhikani
Jhenigati

Nakura Gauripur
Kangsha Dhansail

Sherpur

Jhenigati

4.4 Base Map
During the months of January to December 2001, & GIS catabase on river, road and dry season
Seels have been prepared where Lancsat TM imace (March, 99) IRS image (February, 00) and

Topographic maps were used as base materials.

Mep 4.7 presents the basic data layers of the project area, which includes the present river
course, road network, settlement area and dry season beels.
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4.5 River System and Location of Beel

Someswari, Maroshi and Chillakhali are major rivers, originating in the Indians hills and falling
through the project area. There are other rivers also flowing through with small streams
connecting various parts of the project area. Examples are the Sori, Lalghosha, Dingana,
Katakhali Khal, Chua Khal, and Balesher Khal.

Someswari, Sori and Kalghosha rivers meet near the village Dariarpar and jointly feed the Dholi
beel complex. These rivers carry significant amounts of sediment in the rainy season and
siltation rate is relatively higher in this area. The river section of Dholi beel to Sherpur-Jehnaigati
road is known as Bogadobi Khal.

Maroshi river changes its name after joining with Bogadobi khal The rivers when joined are
known as Malijhee which crosses Tineni Bazar.

Changes of River Course over Time

Most of the rivers in the area have shifted their course over the period of 1965 to 2000.
Significant shifting has been noticed for the lower part of the Shomeswari, Sori, Kalghosa rivers
of Jhenaigati Upazila. At present, major flow of the river Malijhee is passing through Chua khal,
which passed through Balughat earlier. The Chillakhali River has also changed it course. The
river system and catchment boundary of Malijhee river is shown in map 4.8 and the changes of
river Course are shown in map 4.9. ‘

4.6 Beel Complexes

In order to carry out project activities the Kongshaw-Malijhee River Basin area has been divided
into four areas known as Beel Complexes. These four beel complexes are 2.) Dholi Bee!
Complex, b.) Malijhee Beel Complex, ¢.) Aowra Bowrz Beel Complex, and d} Rewz Bee!
Complex. A brief description of each beel complex is given below.

Dholi Beel Complex

The beel complex is located on the western side of Sherpur-Jheenaigati road. The beel complex
is made up of 10 different beels of which Dholi, Baila and Bailsha are the larger beels among
them. The beel complex is surrounded by earthen roads and villages. The nearest villages are in
the southern side. These are Konagaon and Balinagar, and in the northem side Dariapur,
Kallapara and Nayapara. The beel complex is accessible by rural road in the dry season and
through country county boat in monsoon from Bogadobi Bridge. Map 4.10 illustrates the location
of the beel complex with other relevant information such as beel and village names.

Malijhee Beel Complex

This beel complex is located in between the Malijhee River and Kalibari Bazar, and eastern side
of the Malijhee River. The beel complex is mace up of saveral beels of which Malijhee, Dakai
and Baidabhanga are the larger beels among them. The west, northwest and northern side of the
beel complex is surrounded by paved roads and the eastern and southern sides are surrounded
by villages. The beel complex is accessible by rural road in dry s eason and through ¢ ountry
county boat in monsoon from Tinani Bazar. Map 4.11 presents location of the beel complex with
other relevant information such as beel and village names.

Aowra Bowra Beel Complex
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This beel complex is located in the northwestern side of Sherpur-Nalitabari road, and is a large
beel, semi-closed in nature. The beel complex is surrounded by rural roads. The beel complex is
accessible by road in both in the dry and monsoon season. Map 4.12 shows location of the beel
complex with other relevant information such as beel and village names.

~ Rewa Beel Complex

The beel complex is located on the western side of Sherpur town and northern side of the Nakal-
Sherpur road. This is also a semi-closed beel surrounded by rural roads and villages. The beel
complex is accessible by rural road in the dry and monsoon seasons. Map 4.13 shows the
location of the beel complex with other relevent information such as beel and village names.

4.7 Landuse Map

Lancuse of the Sherpur site hes been prepared to aliow the project to plan resources
management activities. Landsat TM and IRS Panchrometic images have been used to prepare
the landuse catebase and map. Landuse of Kangshaw-Malijhee is shown in map 4.14 and
landuse detaiis given in table 4.3.

Table 4.3 Landuse of Kangshaw-Malijhee Project Area, March 2000

PANdUSETY Py BEA St (b,
Current Fallow 7169.06
Settlement 4032.07
Forest 2176.89
Boro 9835.07
Waterbody 513.85
Total 23727 .04

4.8 Project ActiVity Maps

The project activity database is made up of three seis of data: a) Wetland Resource
Development and Management Activity, b) Resource Management Committee and Beneficiaries
Group, and c) Location of Various Monitoring Activity.

The wetland resource development and management activity database consists of various
activities carried out in the project area such as diiferent types of reforestation, demonstrations,
and restoration ‘activities. Spatial distribution of the resource development and management
activities is presented in Map 4.15. The resource management committee and Beneficiaries
Group datzbase consist of the boundary of the Beel Resource Management Organizations and
location of the male and female groups. Map 4.16 presents boundary of resource management‘
committee and location of male and female group. The MACH project is also monitoring
environmental and social parameters, which incluce river discharge, weter level, rainfzll,
household consumption, and fish catch. Mep 4.17 presents spetial distribution of monitoring
locations.

4.9 Area Under Improved Management

The area under improved management of the Kangshaw-Malijhee is prepared based on various
- activities carried out under the MACH project. Area uncer improved management has been

determined based on the RMO area of influence with its management. It is found that the project

has brought 1655 h a under improvement managementin 2001, 880 hain 2002 and 3740 in
2003. Over the project period a total 6275 ha of area has been brought under improved
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management in Hail Haor. Table 4.4 presents area under improved management in detail. Map
4.18 presents the spatial distribution of the RMO boundary and area under improved
management.

Table 4.4 Kongshaw Malijhee Site: Area under improved management.

Beel

Aourabaura Village Committee | &5 205 | 15

Bailsha Beel RMO | 300 | 330

Dholi-Baila Beel RMO | 430 15 | 125

Kewta Bee! RMO i 170 270 1 780

Takimari-Dharabasia Bes! RMO | 650 | 950
|

I

|
River/Jhora |
Bogdubi-Paglarmukh River Section | 10
Kalghosha Chhora Committee | 330
Nakshi Jhora Committee ] | 60
Someswari River Committee 10
Gaimara Kur Comrmttee 15_20
_Grand Total - st N e 1655 ) 880 T34

4.10Project Impact Maps:

The project has carried out an exercise to show project impacts against baseline data in a spatial
context. Impact of Catch Per Unit of Area (CPUA) is shown in map 4.19, Fish Species Diversity
is shown in map 4.20 and Per Capita Fish Consumption is shown in map 4.21.

4.11Map of proposed permanent sanctuary

Maps of the proposed permanent sanctuaries with the present status of lancuse, ownership and
land records has been prepared. At first a field visit has been c arried out for assessment of
physical, and s ocial conditions of the survey. T his was followed by a GPS survey to acquire
detailed land use of the proposed area. The survey has been carried out involving the support of
the Kanongo and Surveyor. They have also been involved in collecting other relevant information
related to land ownership. :

In the Kangsha Malijhee site, a River Kur is selected for permanent sanctuary in Malijhee River,
Dainnar kur. Map 4.22 presents the location of permanent sanctuary.
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Hall Haor: Landsat TM, January 1997
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Hail Haor: Landsat TM, March 1999
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Landuse Map of Hed Haor, March 2000
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~ INUNDATION MAP OF HAIL HAOR (January to June, 2001)
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Turag Bangshi Basin: Administrative Map

240

24708

24°0C

4710

24708

2400




2415 24010 245 24

-1

MACH

TURAG-BANGSHI BASIN

TURAG-BANGSHI BASIN: BASE MAP

o |8

KAJFZIAUA

9015

S0*10

Map: 27

LlaliT {ebT




ST

Turag-Bangshi Site: Rlver System with Beel Catchment

901§

9010

r!.w.M» u..w_. Yy Lo
’ " . . ‘v.\.
19 q.\? Ww.'hw«xd . . .J.qet“%).u ﬁt’-
P x..m.“.wf, b AN
* ‘..7. U «

Ajgena

I

8

e

i

-O.ﬂm.

&

i

MACH
TURAG BANGSI BASTN

, Mirzapur Basail and Uparila
Base Map

E
!

902

$0°15

Map: 3.7a

Fr]% Fd

Frepared by: GIS Divizion

GE




24t

4%

e

I Ory Sanson Walwr Arsn
Bl Maharies
B P

Idd”.-hlnn Arva

Cpment. WA L s

(-
A
\‘.
i
,.\\l

g

yoole DRY SSABON WATER AREA
- e — . o AT
/ |8 MACH
j “|  DRYSEASON WATER AREA
f TULAG- BANGET BANIN
i
e Is - . ldlhz »
N sl
Ve bt ;' . ~ + 4
T._ ) o ° 1) 1 15 Kaamolos
Metham l.ulm-ﬂqu ?I:u‘r'llr'l v ‘\ :
% Hoall i
".: L lh(l’lun l
e\ \ Ve
. My
- \
4 "o -
hlgh et '
r
-]
'y gh E
v
P
M.mlhy ard ] h
wid !
Uit 1 it 4 Il
T -
. - ,r W
‘\ . . On Lokmen _.". \
. \ ‘Tﬁl"lloll . - .
-
. T .
- Moichuk L
\ Undaai
. , B
¥ ; J ‘
| ( Wi \ . 4 )
{ - '\‘ . .
A P
. W L
t . :
-
} J .I_,) ‘s -
B X ,"’ N
Atphuta ( H P ;
UVheat |__' \l 'i\
P * : . .
vt \ ‘ , o
et !l sl




e

]

e

| i

Landuse Map of Turag-Bangsh River Basin, March 2001

hhp: 3.3
iz 90" 5 K0F
-
2 | 3
o TS Fubama =
- . S \ Undap 7

4y

. Wadhtyapara ..
T ., Mnlon -

& Macu

Kaliakeir, .\{Iru£lr &
Baxail Cpaz

TURAG-BANGSHI RIYER BASIN

Landuse
[ Bera {4414 )

W Pord (161 ha)
(] FaBow & Cursnt Palow (7687 ha)

AabL

E N4

£url

Frepared by: OIS Diviuion, BCAS

gt




.- — — — oo TURAQ-BANQEHI: WEILAND REIOUKCE DEVELOPMENT & MANAQEMENT AC IiVI TIES
LA _snr - %071y _ sorIr ) el
1 ‘ e
) oo Ty N, WETLAND RESOURCE DEVELOPMENY
/£ ' ) | & MANAGEMENT ACTIVIT
\ ! ] ; TURAD . BANGERI SITE
T e T ; - R 1
g ‘ . o . L “’ E f\ [T 7] -4
SRR [ Loy
‘ ; L ¥ , I \‘. '
) ] v-:-‘n ’ . : )( N . 1 [ 1 2
B . - A
N l-t [‘ e ', . . |
P . ' . e | . . E -~
e [ Wanttl n-!n-— —— 8 " i i
v N S .
. u-. . - anana - . ) ) / . } -‘ ‘| __"
E— PR | / NS 1 %
PEa P r | Cam henel ’r i ‘1 \
')'.. . T . — ‘L;TE:I’ fimsr H Tr:xl . i . ! l')
— .  am j T - ]
\ T T : - [J. * . Bersitad . N & ! ;
. . . A . ) - Ca :
\ . i : , Y, - : . . 7 ;
' , Aoana " . heied ot 4 ey "*& ] it . i . lﬂﬁln: \: ': .
Y - lw.rnn T 3 N . RN - . ;
_ g CIERE! W o v AT 2 : |
\ t ’ N‘ ‘ .I i 3
[ Waim b A F-&h 1 .
\
\ ) £
"= N 7 L
R ? u L
E- f 1o y) - g
- Voo . FART
mr—— - ~ r'. r- . / -. \r.
i I ‘s, " '
H . CVAN i -
M i ,..,,.[J
‘ g
" ‘31le||| |r - : é
. B . ""-""':‘_.'“ Iryh—y Mm ‘ b — - . | /
A hean u..-......n—--e M- an Ty o
e :‘ Syiteluh o L \\ *“' _-’ ;' L, )
- . e - . : ; !
- ' SRR "2V AT S 5l o . e .,
g W / + ey Rag ey ( )y D
! ‘ . \ o HancTmlk, ~ I 3
ot . _|’ L L ) . . ¢ Lo I e /"*" E L ¢\
R L . : t
LrganD st i Valver Rardtadon H / ’ H . s Vo ‘
B Uparts HO -l']",“,:::"'"""" * Aplased Nanasiado : e li : {
@ Unlor Parishad Re-sicovain Slas Purt Husary -, A g
;| W WACH ode DM < Pond Flah Qfire - P
c_ N/ Drslelot Boundary Pu/manani Bwcioary 1 Fond Rusery L o \ [_ é,
B [V rempiomtion e Berohisey © Boury ruing i ) .o <
N wundary A Bnborventy BAcslian .~ . Wheal Demasision . o » J :
/S Fwvnd Road T bishauw Helaley oy yis Deronekalon ‘ fit .
S :-"':." R b Hosd M0e FParsley () Puilo et isiesdion l : L \5
- = Kiparien Aentalon N -
L” il Swang M-lu.ln: [ - 1:-.".“. 'l } t . M
I_nu.--l [P T e T, — B

s



- o . TURAG-BANGIHI: REIOUNCES MANAGEMANT COMMITTRE & DENEFICIARY GROUPE
I, N e - R _ _ w1y o wrik _ r
/ ' o ‘ o va
/ Frat ' o L}
; e ) % MACH
; d RESOURCES MANAGEMENT COMMITTER
_ BENEFICLARY GROUPY
B \ , . : TURAG - BANGSHI 6ITK
puni ' '
o ke, N
I o _ | i
} . ’ I
I 4 I3 4
' N . I‘ ;- i ‘ = = -
{ , I. i K
‘ )
- f | --1‘-.- [ it (_/,
-l , { gl o
3 | E
Bl \ : - 5
Vi PR _ o (§
: N e pen
f ' |
. ]
) N [ L;u“n on! Famea
\ .
. || oy ey '
‘ . e ) :
X ! b b b i s
rjana H -
I\lm g E
[
'.{ wonm b |
nn
= Dnu-pm‘.‘
"F\. oo
LY ':
ou. Ll
WAy ane? r .
X o 5
& - J
.-.T IXLITR TV TS a
., . N e Y f et
. - : ; - —_— o y _—
L i / . - ‘
. , : - G
- . . v Tyt § bt . P
y ' - T T \ ‘:;. l f
- ’ .‘.t |:l|l N t ‘ - 2 *
. lll
.. B Ly “lhl .u-.‘ /‘
. L —— 0:-..'-”'-‘ n.-- u..--........""‘p‘\ I’ ‘ o
oY 4 '\ - ;
' teiat - i ¢
i “'L.T.:.'. , - [ A T R
. | o \ i 1 f L . h
. sour ok .
LEGAND — Tag . Nalar Daha MC t Uit { ' !
" o EWRHT AQTIATH Qb & Baymdpar Rum MG Y { Uy
. brampbil [ Pomaio Baneheinry Orouns 15t Golaatips Kum MC ! -
& WACH B Ofas P~ Mals Banabalury Uroups lil.hh.;:::(‘:c I - '-:-
5/ Diswiet Boundary M Fam {Under Wanspamant) Diimrhart Dghs WC ,_\ ! -
h‘l N Uvatia Boundury Bamaner Ghunl MG W Twreg River Beclion - 1 MC \ T -
T 7 Union motnsary Bhang Dangs Ghwed MC + . Turmg Rver Becilon - 7 MG l . i
a1 N/ Poved Raad * Fallmars Doha UG Turng River Bavtion « 3 MC \ [ 3
. Butwn Road Bare Dube MG JBE Qoalar River Baathun - 1 MC funvder prosasa) i T
— Bty 'L“' Dt Deha MC Bl Goslar River Saclion - 3 MG {unde’ procsss) /f r. fa
g River Dotk p Daha WG Gualar River Bastion - 3 MC (undel posem} ¢ \ L Ca
’  Reticieha S WG Gasker Aives Beclian - 4 MC (unijer procass} | ., ) # oy ‘i K
Sativmwet Mulshar Daha WG T Caha under Managecien] x : -,
Bl f Luw-lying Avea .14+ Haukholn & Unol Dehg MIC + o N unded Kaasgement . '
b, Bk B - T T — - — -
Prapdren . W Btsiaien, BAD S (LRt vu‘:nr . l”;“‘



B

Magedd2

21405

iy

R N ) e - qu.'
A ok ‘——"r \\ -l-- Fanhpum E -
\
E‘ _..........r_;‘.- '\‘.. } l )
L ) ’ T o
! {
{ \ -

. r. .'\
‘. .

)

Tt

L

R 7y

2403

;1 Deldf Lowdying Aes /
HONITORIRG ACTIVITEG ;

& Water Quuge Blalien

Ja by Hoduaduohi Consamplion Monkaring Ares
P Calah Momioring (Besl & Floodgiain)
B84 Rsh Crioh Mol orng (Khal)
i Mah Calah Mondloning (Rbeer)

SR

Balmamart s

A
i el
Gyt { !
Lhbon f

* - Nadas D AN

___TURAQBANOEHI: LOCATIOR OF VARIOUS MOMTORING ACTMVITIZS

'
b
RS [T

- R
- A~y lT-“"\

...:3 ‘ \‘ "'_Kall;lnlr [ riarme

vl

Muuchok

Uil

!

I .
Ul ”

_,/'i.‘ll'f ™ .I,‘\. L LAY

W bk gy

L @ MACH

, Loc.monorvwoumonnonma
i ACTIVITIES

1

} p TURAG - BANGEHI BITE

/

A -
Bl U

60wl

v

e

L0l

ot vl By GHE Divlatar, BUAS

|
i
|
|
i




AREA UNDER IMPROVED MANAGEM™

TURAG-BANGSHI

in

%0°1%

90715

-

rd

™

o
P T L

Yolpne

-

"

8

Map
—

MXCH
KEEWNDER

EREEERNAGEMENT

E

L

24
e

(183

ZlebZ

o0°l s

GiS Division, BCAS

-

£0a0T

Prepared by




Fan

208

Bangshl River
[.

q Jzi.‘

Pt ot

i<

LEORND

Yearly CPUA (kphs)

Baaline {Apr'R0-MarD0)

1ol Impant Yoar | Apr 00 - bar 01)
§. e et Yem(AprO+-Mar2)
1. rd iwpact Yanr{Apr02 Mardo)

S Mok Galsh Morlioring (Basl & Racddain)
oad Muh Culab Moniordng {Nhah
l_lﬂl Mol Caloh Manloring {Aiven)

FLL Y
© o Lo

 Detute O a1t

o B e S —
- - ____CPUABY LOCATION IN TURAG-BANGBMI BiTE
r T Wy o CRL wnr
Y R MACTI

Pragared dy. DB Qeptoiyd, BLAR

wrir

Lk Badds oy

. . [
s Tom Mpkshan
h \
\“-—7-‘ . “"D—lhl
-
."" )
s Tarioay
'W‘ [ \
: O
e T Kailukolr
futus ' n
Uhilem .
Wl
‘ Algbnlvg
I \ Unliay
(R W

| palf
Sro Gotnduput Urian

Unleay
i
. .
S
L)
..‘ 3
\ ’-
-
. -
bt B3
f‘) ic N
J .
fv ™ :
: i
\ -

Chapal .

'] cat
Kalladaha Beal

[t

Riowicluidy 'n'

TURAG-BANGEHD BAAIN
i Vg *

- CATCIL PER UNTT OF AREA BY LOCATION|
' o DURING BASKLINE, IMPACT YEAK 1,2 & 3

alrt

Mokash Beel

"‘g (North)

i

[——

i Laninas ol g

—

Mokash Beel
(South)

Ry

rorl

L L

0l




e - . e e .. .. _PSH SPECIEN OVERMITY N TURAD BANGSHI MTE
wiir E Ranly . oty faitls
< b R = ; b - b - ] - ~ 4 T
A T ‘ o T ) MACH
ANV IR ( Lo )
> ] o FIS11 SPECIES DIVERSITY BY LOCATION
)y ‘ DURING BASKLINE, IMPACT YEAR 1,2 4 3
handans i e ..
3 ) P— _ P ; _— TURAQ BABIN
\ - : o o ‘ Xattahode, Mivmpar &
It . ' ‘.,- ——— _ : Banahl Thaes w
E_ L L Bt : S B . ¢ 'g
~ g [, i AR [or—— . 1 # 2w
\ Chopair . s . : , ! . [
M .~ Bt Dung o Lo ..-’} l\ - . . . ‘ ‘ 08 @ (]
. n - 5 ! . ' ;
i Lo ; : % Eoul
e - « 1 ; ; 5, {haen 1
Aowia Besl

Tuﬁg River

[rae—

W

-
L]
-
-
»

L]

Find

) . . L e : f Mokash Beasl

lladaha Beel i e R
R e okash Kha P i Lo L

=[—

- % & % 4 J

Ka
L]
-
L]
-»
»
1]

.‘,_.. ==l f':‘J':" ety \
D ey s
. I T : _‘;‘/ : . K e
z —— 2 . + L]
LEGEND -‘m--\‘-f‘ - o

Flah Specias Niverslty (No )

DAl Baalite (Ap 98- Martay : e }
| 1nl bmpanl Yaar {Apr00- MarD1) . whw - f -{......-...
2

“

Mokash Besl
{South)

g

[FY S

4pL

 Ond gt Yo (AT MarGT} B ) Kallaksk

Ird impud Yeur (Apr2- MaDY) Styhultull . , Moue ok /

Usianr ' ™
\ '

L]

»

-

-

Unduny -
]

[l Pioh Caioh Menkadng (Baad & Pluodyiain) -t . L, ;| ; L

w2l Fioh Caloh Mantodng (Rhal) . | Vi . | R

Haa{} Plah Cateh Montortay (Hiver) ; D) r . :
W Upacis HQ . g bl |
@ UnonHa
& MACH pite Omon

2
§
{

~
“~
E
—_—
s l.::\

T

1. Corttty Road

i oy

o mr

v | \
0nd ! Low-lying Arsa _-_1 i o \ L'."] '

Frevred bp b e 11 08 ol wbir

—_—
o
~
v
Iy
<
galifur
-y
.--"-1\

-

/
saftw sohar

i1
K

%



brisy W s _wjis _ why FEX CAMTA PI3H CONSUMPFTION BY VILLAGE

N

PER CAPITA FISH CONSUNPTION BY VILLAGE

{ [re—

. L DURING BAJELINE, IMPACT YEAR 1,282
) f : - . . LOWER BANGII &
e \ Fupes o C . , TURAG RASIN
- fl . g I Kallakolr, Mirsspar &
i. u-m_ . Il-nrﬂ Unl:r o
E‘ <
5 L

Chapair " o " : _¢.
: Uniant o . ‘.‘ '.‘ Hbias . ,
Mad! Ashulla TN . : . e ey

”~ L - . ol
- fvakobae RN . . .

Boroibar

~ Al -
-t Kaliadoha
- L]
- "
“ 1
» T
E JANER : - . ' : Gopinpur ! 5
I B . . - .
n ”) b, : Lo o Aswis Nagr 7 "
\ - . . ? ﬂ 4" »
. t . . \‘ o
- . ) . [Ny o 1. o
r, ] T 8
W SR | Bashtoll o 1 . T+ o
T Surapr ’ L - rh l*“ Miokesh Baal e '
1widn bt * \"\‘.\ |
. = , \ L i
R -~ . Recriaas L. Sholhati )
: [ L 2T Jwmaribale
R N — / . -~ Lar Lok wsnars
- L im v e e T g \
LEo=ND e Taltoll '\' - )
Par Capitn Flsh Consumption {gm) | ( : \ Kal ia" " A » Oo i Lo Pl ."
i L - :
EJ - Bamiine (Od 0. WM ! tade! L -& s * { J*nm- - '_ e . ® 3
| v lmpmot Year 4 (Oct 00- Apr 01 foo ® o : . ey |—§
Impact Yeer 2 {Oct' 01- Apr' 02) L } : "‘]”':‘:"“I - ‘. Motscluk u . M-]Ukhln
2. Impact Year3(Oct 02.Apr00) - . . o ‘._ Unian .
B Upeeim HO ' f ) R
@ Union HQ:- "\\‘ K . {[ ! \
& MACH Sits Office ) : ‘ ) ) ;
N/ Ulskrict Boundary i ’ . ' =
/\/ Upatila Boundary \ ) %, . 2 . . _ . . .. 2
//\/ Unkon Boundary v j e 2\ .. i e ¢
7N/ Paved Road A ' _ . —— o A
.+ Enthen Road : Vo ) < v
~ o iy ! » r |
SR B i o o
Bakd { Lowtring Arse |£ ) \ ( \ ':.\ a . \ \\y
=y Y AU W | LI L - S
“‘n‘-_u...a ®,1003 Phlsrs 84A1 whLr wnlpp [T

.- __."#.g-._““;'“' .o l whe
R



g ]' .
'.'l 1Zl7b acius
L 16.81 adrow wiw Khush landp -

24°G 700"

1007 acres oul of
o ek A acron e haudt landd

2eEae
.

L

PRESENT STATUS AND LANDUSE
MAP OF BARO DAIIA AND
ADJACENT AREA

TURAL BANGSIII SITE

Kullakelr, Mircepur und Kusall Upegils

N
LF] 0 o 200 Mets

LEGEND
1 Dag No (RS)
N7 Moliza Plol Boundaty (RS)
%+ Boundary of Knash Plol (RS)
N/ Boundaty of Permanent Sancluary

Waterbody (March, 2002)
Boio

Suttlermien t

latiow & Current Falinw

Mouza - Med| Asholl J L No. -34
Boro Gobindapur J.L No -32

Unlon ~ Chapak

Upazila - Kallakol

7| zita - Gaztpur

Prapuarued fp: 0% Divlebar, 8CAS

W02 LET

L0190 L




Truhut

e 3502

425 acres ot of
34,47 azres are Xhask and

. Mcuza - Sharcria Shclahag
<L No. - 167

" Unricn - Medehanara
Upazila - Xallagoir

[ Zita - Gazipur

20 i

A MACH

-’

TURAG-B8ANGSHI: PRESENT STATUS AND LANDUSE MAP QF NAOKHGQLA DAHA AT MOKASH BEEL AND ADJACENT AREA,

n

Maoza gt soyncat RE

PRESENT STATUS AND LANDUSE MAPOF
NAOKHOLA & DHOLI DAYMA AND

ADJACENT AREA
TLURAG BANGSHI SITE

co.rcz~e of <ras~ 2<l R
/‘C/ Couraaty sf SreCesen 2E TN SASITAN
Vizierzody B T

Yot By o

Failcw & Tument = adow

Kaliakatr, Mo zor 1ad Baod Upazth

Prepared by: @5 DFvsacn, BCAS




Map:3.19 e _ o _
weyd 0 Y
—_ - n R
~
v
b
i
! Meal Asulia
b3 Mouzs - Sskipur, Plotno -1 (N8| ~ N o
o Gabloll, Plot no -120 (A o, .
Unilon - Sritafall o

TT

Upazits - Kallakolr
Ziin - Ourlpur 1

Narma Ashulia

'A’(}.'nhtn'. Lonpedpon

' Galiall

Dighlbar
Tatulla Chaia

‘Kallakolr Dighibmra

Bhanur Tek!

Sahadabadd
Janurchale
Plroriakl

L.__ e ! 1
Pirwpidiod Ly U8 Lefphuy, DCAS a1y

Wl

Baralbarl

Asarlebas|

ulinduha ol

P b alkin ¢ Kty

. e —— ]
Mouza - Boralbart,
Plot no - 870 (SA)
Unlon - Chapir
Upazi - Kallskoir
Zila - Gazlpur

[
Hanatall S

i

‘

Taltalt LY

Kancharas Bhanga Jangal .

Bagambar
Ultur Rangamette Buganbar

Sinabaha

Wil

el et e e B e b M et e B e

Gaplnpui

lay
. " e . .

t

ary

{ Mouza - Bostt

Plot no - 2233 (R3)

Union - Boall

Upaziia - Ksimkolr
_THa - Gazipur

¥ Golachipa Kum
Golachipa

BT

Ollarchala

Suturia Sulwhati

&Y macn
LOCATIONAL INFORMATION
OF KUMS PROPOSED FOR
PERMANINT SANCTUARY

TIM AL BANCSINSITE e

Wallakol, Mirpspur und Busall Vparile

ELY 0 400 Mole's

Amdalr LEGEND

N dculion uf Kumn
N/ Paved Road
-+, Earthen Road
i [iver
Managamenl Area
Seflemnent

Wl F




| zad | e St bl e B e s

Kangshaw-Malijhee Site
Sherpur



L gastal ivvundary
\i wi i rl of b Cential
mll‘ LLIRIT YT

H‘qur‘c’d I.u)«: QI P Tadan, Nea

>

. . Upper Part of North Central & North East Reglon
.
VoL, ) C e LEGEND
Lot e S v ~ / Interntional Boundary |
I o . Y
_.f‘ . [l_l- . 4 y] B 1) Hilomelers . Disteict Boundary
! \,IL.(.J‘,...' o~ Upazila Boundary
el |- vy -~ - . Mujor Rivet
‘r'.‘ l 7 W " }}9\“1 s A Othais River
EENTANEE R o - ;',7 \ U Piojact Araa
g b o g el Lol
( TR : s
f RS RN ‘
| G e R [
! {.) r Lo T .
{ ' ar s m
9 Lo
i 4 kl L ' ’ '(f,: ;’( . st
s . P
L# ?‘- %"'._N(‘M NN
o ‘%r ' oy (AR
ATERLYR ‘ ot .
| ?} S Yoeas 1 ‘
. v f"\"— . .
" f , My
i I - : i
/ ; T o
1 . i QLD BRAHMAIY [rRA 5
' P I,\. R "
h }J v R s
K ’l g. t i .
i ! '{( :
& ‘\ﬁ.\ DANGLADESH '4\5 MACIHH
r" f\ Kuy Mup ‘,,_:_.._.’
[ m.L,“ o ‘ KONGSHAW - MALLIHER SUTE
- Sherpur Swluy
IH(}II_\:}:;;. S i( . "'I“”-”'A""' . ! & Jheenipatl Upurdla
P T R ;
\,;h.;j.n.n.l"" S R J
ey L PP ‘
b Lo E 0 3 6 km
1_ Bl N .' Xl . _
A TR
C L AR e
YT ‘ \\mm?‘/ : \ LEGEND
ot 1 . .
e Y ; ‘[ \ .
HIA l\ Lo '...\“f \ Jf\\/ International Noundary
‘ faafe e \ /7 District Boundary
{ : ' Caignd /\/ Upazila Boundary
) P A = Unten Buundary
% il M
.' o f lFaurashava Baundary
LeGEND poy ' - Paver Road
N ¢ Saml-paved Roail
..'\‘. Intetnwilone! Homrdary |
L Distaiet Bowncdury \ Katcha Road
' Rivut

'talact Area

IRy

f’\(J.

RIS

]

Uiy

YOI

T e

- S.ﬂ
nd

waroR

NALITASARY

; ,}
W

[}

W
i

|
|

1

2052

5T

Konyshays-Malighee: chlonnl Setling

3




RS Image, February 20¢¢

2

Map 4

smangr

T

oLt

oy
2 R FARIZAN A 8
S _.”w.:.u.w_..m.mﬁw
. g

o

I Ty mtnpid AL

,

- v A

..*...\R_...? :
g LS

.mwrr f.

e

Nckhla, Malitabar.
Jneanxgat ard 3herpur Sada

h

SHERFPLR

T amrptir ¢

3




re-

Landual 1o datary Lewd
ceate it P

"
. '1: t -
. .
oA N o
":‘JJ ' ' J“
. s .
( . LR

Gty Maal
g

Kumigshan Melijnre Basln

Hukla. angliatl,
Jbsnariygat! wid Ghepue wadei
SHERFUR

Laganni

{lpasia Moucadery
D\.hl(lbyuud.\r
LT I T PP FYPy
-

[T
Anps a1

Ltler Masad

. ) e l\
[ ﬂ ;{'"Rl‘.:.“‘ .‘\‘. 3
Wi L

A p ey
» [:id-vp'ua
E

L

\J

_:“ L]
4-(#&
sLoay

2
'F* S

\
ARTLITS

o SR L T
f.v: 3 )""'-‘l I?,?

Fr

Lavduat T8 Much sbi2




Landsat TM, January 1335

i Jheenigati and Shespur Sadar

[
s
L. -
noy
T b1 0
o £ 228
< = FOB
= ¥ ZRw
;o dex
M £ L]
| v 5 i
. (5] -4 £
. o i
.- ._”rm hd

-
¥ .\
=

Pregart by S05aicn, BCAS

-

o
@
L

=




25°09'

n
(-]
-]
=
£
but
Ly
=
=]
(-
|
Ly}
[
k-]
C
[}
|
3 | g
2 3 8
Tk
.‘mwnt,::
P .r._v.um
sy TT
mh_m,mma
SEELTY
. i
T s .
a c5
e m NWR
g m g2
* x v
=5 5t
5 3k
o £ EE
@he o
O A £
3
. %
M i
x S
°
n
i
w3
-
@ - : _
MJ shst 80,82 £0.5T _ b




200 Wy 208

MACH

KONG SHAW-MALIJHEE SITE
SHERPUR

25Ut S

High
. Major Rural Rond
Cthecs Roads

Bt (ry veavon)
Prejeer Area

KONGSHAW-MNJJHEE ADMINISTRATIVE Map
_'__‘——___

T 1 ‘

57

255y

136"

§
\ H.A"'ISH.ANDHA nALUHlK)I;liﬂ/. .

‘ GAAJAHPA \.
i \ ._. - "

KHARIA KAZIRCHAR =~ 5 ’ / ;
:_ st - \“N‘_‘
L . N e P
i . . £ N

E ST

S8

LRy

_JHENA!GA1




b

Map: 4.7

KONGSHAW MALLIHEE: BASE MAp

e

@ MACH

bluld

KONGSHAW MALLIHEE SITE

8h Sa
Jh:.%ulnraﬁ w

st

mwr

Fhy

IR

AONT

b
bt

gl Sew

Pregared iny; €23 Divizios BEAY

oH



!

Map: 4.8 Kongshaw-Malijhee: Catchment Boundary of Malijhee River Basin
s, KEY MAP
s MACH LEGEND Bangladesh
= Kongshaw - Malijhee Site  ..--...-Upela Boundary
-~ District Boundary —_
2 0 2 4 Kilometers f.,'l " Honal Boumdary
NMM
o~ Highway
Darong
175 3q km.
Mallihee
180 3q km.
\\
Chillakcha i Bhoga!
120 1q. km. 430 3q. km.

l'.“’hi .

N J, N e 3
N 5 B
At

Prepared by: GIS Division, BCAS




Sh.5Z

LS HT

Map: 4.9 Changes of River Course Over Time
9009
© ~
:Q .
'
)
—~a
{
o
o~ 3
H
L]
:
o)
a
o
o™
| MACH s~ District Boundary
Bl =" s/  Intemational Boundary ¥ L ‘o
5, | Kongshaw MallheeBasin A/ Present Major Rivers Y
o Nokhla, Nalitabari - i 4 3
Al g A  Riverin 1989 (Spot Image) i ; J
Jhemngausg 5":”"' Sadar A ;. Oid River Cowse (Topa Map) | | ! 3
Pl v | H 1 \
' RPU A/ Major Roads o RN
[ 1 F 1 - P Other Roads | ‘f : \).‘ "' \
80°0% 90°0F

Prepared by: GIS Division, BCAS



&

Map: 4.10
P _ wonw %0°D110" 20°0300"
U - T .
@' MACH Dupax jr {7 Dhansatt | .I} ( ™~ / A
DHOL! BEEL COMPLEX patie | S ' T [
JHINAIGATI o ~. b o
SHERPUR . . ~ ) i SN
" Sll‘sarh-ﬂo'ol“’"_j"'“»y__r : Noyagaon
l Chapajhota L :
Kasimmara Besl T . ) L
08 0 as T P ; :
o M r—-."h : : '
LsoeND 'L Coe i
A Bazar ! ura.
v/ Intarnational Soundary Pagarbhita [ .
/\/ Dwtict Boundary . 7 .
5\\5 m:.:%:..".;':';' g A L\, Kalinagar 7 \\‘
Pourashave Boundaty y : \, Golarmari Bee) ~
/\/ Hphway -— : N
B oo oy A , ;
i| P~ Rear - T T \\ " 3
" - m(-dfv seaion) N Dhangall ] /‘/ Nafupm Bandobhatpars
Satiemant [ r A H o. pa
Projoct Arsa - - A ] o
/ N \
"’ ,:' - 1

15°0%00"

Deylatpor

Sonalkwa Heel

‘Prepared by:QIS Divlaion BCAS

T _
Kumirkhali Bee! 1
Ball Chand Baglan! Boe! / \«’: -
™ \
FAGMCT ARAA J ( ( .
o agatpur | : .
1) s Bk R ik _| Kall Kanda ]___ —— - {
o i 1
- ' 7"; Besl b
(. ;"' ' / ( !
S Bﬂll.‘l?!,‘ Kanda Konagapn
. ; Hadthanns . A : Ballmﬁar
¥ . o
hl:'fd ’.. ‘ kf\// :‘/ } B "/’,.
\ N . ii l:' : q \h L_‘ i
Hue o : E ]
Yoorun” W9I0°




900130

LI

& macn

MALWHEE BEEL COMPLEX

JHINAIGAT
SHERPUR
i
o 0 0.3 0.8k
==
LEGEND
A Barar
Internationat Boundary
N District Boundary

/N/ Upaziia Bourdary
N/ Unlon Boundety
Poursshava Boundary
N/ HiohWay
/\/ Major Rumt Road
. Othvers Roads

i
H
§

Lal .Khan SRS

Ghsgrelaskar

————

Bandhapaul Beel

W

PROJMCTAREA
L
tum’“’ ::'I

e s a1 w1 s

"\

Dakal Beel

.

Bamantall Beel

Bajiklzhali

!
i

Prepared by:QIS Diviston,BCAS

90°0300"

0°0430°




dap: 4,12

e

A

woer

%003 AOWRA BOWRA BEEL COMPLEX

@ MACH

AURABURA BEEL COMPLEX

SHERPUR SADAR
SHERPUR

250y
g

. /\,/ Unlon Boundary
Poursshava Boundary

N/ Hioh Way

/v M-lornuul Ro-d

) 'Spnatall Kanda

Stlkrishna

Tatolpur

g
[
o
&
&
5
3

Mankands

o

~ |

Protabla

._‘.

Aowr@ Bowra Beel

\/\

../""
-

PROJECT AREA
el o g diof
N _ Chillakned baan
! ey (_]l—-nulo-p-

é '..__‘.- Laeett
Shalkh Hati

Jhakalpar

" Ramikhild

£0aST

Progur by (8 DivislonBCA3 901"

00

P00




ap: 4.13

Lol

$9°0430"

$0*00'00"

REWA BEEL COMPLEX

& Mmacn
REWA BEEL COMPLEX

SHERPUR BADAR
SHERPUR

Fe b el

Aunmq Bes!

— //k‘\

\
Protabla |

v

V4

T 7~ Panlar Bhang

v
/
“e.
~.,

( X

p Basl

| N REPTI g
Gewn Bas | Bade Tagherie o~ .
. /

Y

N
.

Dugungl Beel

N

‘ o .
Ili‘\

uaun;m! a

Rowa Beel

-
.
—

S

~ .
Ry

Fropared by 008 Divialon BEAS

Po*0YO0"

90%0430°

90%04°00"




Map: 4.14
: KONGSHAW-MALLIHEE: LANDUSE MAP
—— AR MIAT

/Y

2506

25°00

é’ MACH LEQEND #757 Urion boundary
N M Distict HQ Paurashava Boungary [ Project Are2
LANDUSE MAP " u“ré: HQ A\ Embankment [ Current Fuflow
Kongshaw - Maffhee Ste W Faoms R e L Sememant
/5 Major Rural Road B Farest
Sharur Seder ardd 1 0 1z /o \memational Boundary * . Oer Roads
TR el /\/OmrctBomday o = it
SHERPUR . . Glometers N/ Upazila Boundary - Beidge . 1B

s boiad




£

k

Map: 4.18

KONGSHAW-MALIJHEE: WETLAND RESOURCE DEVELOPMENT AND WANAGEMENT ACTVITES

oL

8T

13%08

15%00

B wa

WETLAND RESOURCE DEVELOFMENT
ACTIVITIRS

AND MANAGEMENT

KONCEHAW - MALIUHEE STTE

B Vpana 0
& MACH Sts Cflcs
A MACH Reld Ctice

otk

Aha(T

dLar

Bt} b FAT Py B B

ZlatL




KONGSHAW-MALLNEE: RESOURCES MANAGEMENT CO

MWTTEE & BENIFICIARY GROUPS

0ur

Fg——

RESOURCES MANACEMEINT COMMITTER
4 BENIFICIARY CROUPY

Sharpar Sabar wd
Toapeigeil Uywile

i e Y S,

#lefl




Vap: 4,17 KONGSHAW-MAL UEE: LOCATION OF VARIOUS MONITORMG ACTWITIE
o005 "1 —

R

LOCATION OF VARIOUS MONITORING
ACTIVITIES

KONGSHAW-MALIIREE NTT

Sharper Suler wal
H’ H

YT

15010

b

458

‘

159%

: @& 7
! ]
—— Eridge ' SHERPUR SADAR ..
i ~

g
{

sl N P Plderirm BALE OPNEY




Mzp: 4.18

KONGSHAW-MALIJHEE: AREA UNDER IMPROVED MANAGEMENT

90°00° 90°04' 90°08'
13
E 3 - ]
A T
LT
:, L -
o tanay [y ' ”
_ LTS 4
2 4 1S
‘: [ H K - *2
..... M
1
I ¢
oe
(=}
°|h P -
o3
2l i
g
o
&  MacH LEGEND Upazia Ha
= | Upaz
A,/ Internaticnal Bounda ;
AT AL Y @ MACH Site Office
AREA UNDER IMPROVED MANAGEMENT ,".."»" District Boundary ® MACH Field Office
KONGSHAW-MALIJHEE SITE /, Upazia Boundary Setdement
. Union Boundary 258 Dry season waterbody
Paved Read MANAGEMENT AREA
2| "‘*' : . Ofther Road “..> Achieved In 2001 5
w2 0 2 4 8km PR River & Khal I Achieved in 2002 @
% Achleved in 2003 -
| ' '
90°00" 90°04' 90°08'
Prepared by: OIS Divition, BCAS



3"y

500"

ey

2y
N

KONGSHAW-MALLHEE: CPUA BY LOCATION
oy R

* 5_.‘-___“_
r OMACK z
Paved Rowd -r—mg,h_-

' SHERPUA SACAR

& Macm

CATCH FXIR UNIT OF AREA (CPUA)
BY LOCATION DURING BAS
IMPACT YRAR 1 &2

KDNCSHAW-MALINYY STTE
Sherpur Soder snd

S16

+

i &

Ly

o ——
4

L>
\ .
- V" e 4
N, - 4 ]
Ky -
J
}j—}
\_‘ -
e o4 b
{ =
. \...__l,
s N
3 I
A __——"(,":“
\ s P
e = e —..__} B
-, R e
bl LT
L i
“ & . VoY
I PR L ’ :
z O ;
AL, - ~
R

WrarAifar | 0T T

. ::::.Mllljh- R.) : ,_./ { -5 __,;'.H_
45 - < — o e . o
eca t o’ N J - ,—l =




ELHEE

2

S

i

‘dap: 4 20

KONGSHAW-MALLIWEE: FISH SPECIES DIVERCITY BY MONITORING LOCAION
— wor oy CRCATION

1900

s MACH

VISHSPECIES DIVERCITY IN
VARIOUS MONITORING LOCATIONS DURING
BASELINE, IMPACT YEAR L & 2

KONGERAW-MALLIHEE SITE

Thearpur Sadar apd
Momigeet Dywalia

+.

= | ; | %
b L . :
N " :
.« . I
'\,\/ f
1 !
e : ~ |
L ™~ ) ? .
I ?_ - - oo Y o
™, -Baibhu Beel \>§ I
= 7 T Bagadubi Khat ' )
- . ¥ ~ \ =~ N
: e ( = q :
b . *
A8 : 1 é
- . /| s 517
/ Baita Besl N o QL , ) { :
| - T l i > 3
2+ rd I e i"{'_‘u( =
E > - 4 AN
] = . _— R
! L3 / o )
\_,\\ ! b T SRR
\ n o - -‘:*_H"‘—--,“- )
[— . _r > S
e —— TS g e
. /"!J 'I ; e -"I: !f—'"
— A PRt AL Bahar All Kur |4l L
e - Fuid ome {(MallihesRiver) K '
', _— [ .

1
)

Acwra Jawra Seel -
- L, /,

= .
n' N




dae £ K SHAW-MALLIHEE: PER CAPITA FISH CONSUMPTION BY VIL| AGE
90:00‘ 90'[0‘.1’ mji Koy

T & o

,z . ~ CONSUMPTION BY VILLAGE
& \ DURING BASELINE & IMPACT YIAR 1
4 KONCHAW MALLALY NTE
r) Roorpar Sadar end

Jhamigntl Upasiin

SlafL

31T
s
2.6

Kanduli




¢ »
& Mapl; 4.22 KONGSHAW-MALLIHEE: PRESENT STATUS AND LANDUSE MAP OF DAINNAR KUR AND ADJACENT AREA

i ;
i e LEGEND
ul 9 Mouza Plot Number (BRS,1382)
g'r @ MACH ~N :m P’!!ot Boundary (BRS, 1982} 4
4 esent River Boundary
~: PRESENT STATUS AND LANDUSE N % Proposed Area of River for Maragemen
MAP OF DAINNAR KUR AND // Baundary of Cainnariour
Sattement
ADJACENT AREA Bara Cylivaticn
KONG. w SITE ' i Homestead Agricuthure
A AL oo s e T
THETNOCATL OPASIA Fallow Land
Watarbdy
N Pomd
Preparsd by: G5 Obvision, BCAS 0°0430° S0"D#40




A project of the Government of Bangladesh
Sapported by USAID
Project Partners:

Winrock International
Bsmgladesh Centre for Advanced Studies (BCAS)
Center for Natural Resource Studies (CNRS)

CARITAS Bangiadesh

NEACTHE Eleadguaetors:
Eouse No: 2. Road 23 A
GulShan 1. BPhalka 1212

Bangladesh

BEST AVAILABLE COPY






