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English Terms

Biodiversity

Ecosystem

Emergent vegetation

Law

Legislation

Policy

Wildlife

Wetland

Wetland values

(i)

GLOSSARY OF TERMS

Variability among living organisms from all sources including inter alia
terrestrial, marine, and other aquatic ecosystems and the ecological complexes of
which they are a part; diversity within species, between species and of
ecosystems (Convention on Biodiversity, 1992).

Dynamic complex in which plant, animal and microorganism communities and
their non-living environment interact as a functional unit (Convention on
Biodiversity, 1992).

Rooted aquatic plants standing in water with vegetation above the water surface.
Main tools by which policies are implemented.

The aggregation of laws enacted by legislative authorities of a country over time,
plus common and customary laws that have accumulated respectively through
judicial or traditional practice.

Principles that govern action toward given ends. A statement of agreed upon
courses to be adopted and followed.

Most generally, organisms living in a natural state. The legal definition in
Bangladesh restricts it to (Bangladesh Wildlife (Preservation) (Amendment) Act
1974) vertebrate species, other than humans, fish, and usually domesticated
animal species, and including the eggs of birds and reptiles.

An area of land saturated with or submerged under water. Legal definitions can
vary from country to country. The term is not defined in any domestic
legislation in Bangladesh. Rec. C.4.7 of the Conference of the Contracting
Parties to the Ramsar Convention identifies 36 broad types, 26 of which are
natural or semi-natural and 10 man-made.

All valued products and services derived from wetlands, such as food, fodder,
fuel, medicines, flood storage, water purification, and so on.
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Bangla Terms
Beel Permanent shallow lake.
Haor River backswamp.
Kanda Ridges that are higher than the haor basin but lower than homestead land.

Khal Small drainage channel.
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1. INTRODUCTION

Purpose

The overall goal with respect to wetlands of North East Regional Water Management Project
(NERP), Item 6 of the Flood Action Plan (FAP-6), is to support improved wetland management
in the Northeast Region of Bangladesh, focusing particularly on links with water resources
planning and development. In support of this goal, the NERP Wetland Resources Subteam
prepared this report:

« to characterize the region’s wetlands and their values:;

« to identify driving forces, issues, strengths, weaknesses, opportunities, and threats to the
region’s wetlands;

« to establish wetland management objectives, so that these can be incorporated, as far as
is appropriate, into overall regional development objectives; and

« to identify key wetland management initiatives for further pre-feasibility study and
possible inclusion in the Regional Plan.

Organization and Relationship to Regional Plan

This report is organized into a main section of eight chapters and four annexes. The organization
of the main section parallels the regional planning process and Regional Plan main volume
outline, to allow straightforward incorporation of wetland driving forces, issues, and so forth into
their regional analogues. The annexes provide more detailed information that is oriented toward
readers with specific technical interests. A companion data report is to be released later, to a
limited circulation.

Relationship to Previous Reports
This report (main report plus annexes) plus the data report incorporates the findings of and
supersedes all previous reports of the NERP wetland subteam.

NOTE: This status of this version of this report is DRAFT FINAL. The FINAL version will be
issued by Sep/Oct 93. COMMENTS APPRECIATED.

Scope of Study and Related Studies

The description, analysis, and proposals presented here are based largely on a study of the
wetlands of the Northeast Region that was undertaken during the period December 1991 to May
1993, as part of the North East Regional Water Management Project (NERP). The study focused
on

« wetland appraisal and identification of key sites,
« wild wetland plants, including trees,

« waterfowl and wetland-dependent birds,

SLI/NHC Page 1 Introduction



« wetland wild life, and
« wetland seasonal changes.
Observations of wetland utilization and management were integrated into each of these areas.

Other NERP Subteams in Fisheries, Agriculture, Sedimentation, Hydrology/Geohydrology, Social
Anthropology, Water Resources, and Economics covered these other aspects of the region and,
in cooperation with the Wetland Subteam, its wetlands. Most of these groups are reporting their
findings in their own Specialist Studies.

Relevant information from these disciplines has been incorporated here where appropriate. The
focus in this report remains on wild animals and plants and their utilization and management.
This bias does not imply a purely conservationist perspective, as these wetland elements do have
value to human society both directly and indirectly as indicators of ecological functioning in a
wider sense.

NERP Wetland Subteam
The NERP Wetland Subteam consists of:

p—
wn

Field Research Team, Nature Conservation Movement

Anisuzzaman Khan Project Coordinator/Wildlife Study Leader
Dr. Salar Khan Flora Advisor

Dr. Ansar Karim Flora Study Leader

S.M.A. Rashid Ornithology Study Leader/Wildlife Biologist
[stiak Sobhan Flora Researcher

Abu Saeed Ornithologist

Wetland Appraisal and Main Ornithology Surveys
Dr. Derek Scott, International Waterfowl and Wetlands Research Bureau

Environment Specialist
Dr. Sara Bennett, SLI/NHC Joint Venture
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/ 2. STUDY OVERVIEW

2.1 Rationale
The focus of these wetland studies is on wild wetland plants, waterfowl, wetland-dependent birds,
wild animals (wild life), and on wetland seasonal changes at the most important (‘key’) wetland
sites in the region. Utilization and management of these wetland resources is an area of especial
interest. The rationale for this approach was:

» There are severe constraints - financial, institutional, social, demographic - to improved
wetland management. Under these circumstances, we felt that a strategic approach
(focusing on the most important wetlands) would have a greater likelihood of success than
a comprehensive approach (preparing basic inventory and baseline data of "all" the
region’s wetlands).

+ Other NERP Subteams in Fisheries, Agriculture, Sedimentation,
) Hydrology/Geohydrology, Social Anthropology, Water Resources, and Economics
covered these other aspects of the region. Given this organizational setting, the Wetland
Subteam chose to focus its field research efforts on those wetland values (wild wetland
plants, waterfowl, wetland-dependent birds, wild life, and wetland seasonal changes) not
being studied by any other NERP subteam, using the wetland system as the reference
frame.

]
(o]

Limitations
This approach has, in the main, served us well. The limitations during the preparation of the
draft final Specialist Study (Aug 91 to Apr 93) were;

« Contact with other NERP subteams to exchange information on wetland values was
limited. Comment: During this timeframe (Aug 91 to Apr 93), some contact between
subteams did occur within the NERP FCDI project monitoring activity (one of the
monitored projects, Manu River Project, also contains a key wetland site, Kawadighi
Haor), as well as informally in the field and in the office; more would have been
desirable. During the period Jan 93 to Jun 93, prefeasibility studies of all proposed
initiatives are being prepared by multi-disciplinary teams; this should afford opportunities

) for inter-disciplinary exchange on the most important issues.

+ Limited investigation of water quality considerations during the main wetland field work.
Comment:  Water quality has been independently identified as a concern by the
hydrology/geohydrology, social anthropology, fisheries, and wetland subteams. As a
result, a potential initiative to address water quality monitoring and management was
identified, and a Canadian Water Quality Specialist mobilized in Apr 93. The results of
this mission will be reported elsewhere.

« Limited investigation of gender aspects of wetland resource management and utilization.
Comment: It is reasonably clear that common-property wetlands, absent distorting
interventions, exhibit progressive socioeconomic distribution of benefits (benefits 2o
mainly to the rural poor), and our impression is that poor women and children are at

.
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2.3

2.4

2.4.1

least equitably represented among the beneficiaries. The study did not quantify benefits
nor their distribution, however. This remains for future studies.

Objectives of Field Studies
The objectives of the field studies were:

«  Wetland appraisal and identification of key sites. Make a regional overview of wetlands
based on available information and field visits, noting the overall condition and status of
wetland values. Identify those wetlands of greatest value, using extent, type, and quality
of habitat and waterfowl as indicators, and paying particular attention to habitat for
threatened or internationally-migrating animal and plant species, and examples of unique
or threatened habitat types.

« Characterization of key sites. At the identified key sites and at other selected sites,
produce basic assessments of biological resources (specifically, amphibians, reptiles,
birds, mammals, and macrophytes) and of the utilization of natural products (food,
fodder, building material, and so on). Outputs to include species checklists, classification
of habitats, and so on, cross-referenced to sites.

o Identification of areas of concern. In the course of field studies, identify areas of
concern as a preliminary basis for the regional analysis (driving forces, issues, strengths,
weaknesses, opportunities, threats, and objectives). Formulate, on a preliminary basis,
ideas for potential initiatives.

Methodology
The field studies had five components:

|. Wetland appraisal and major ornithology surveys. Two regional surveys, including
ground surveys of 63 sites and three aerial surveys.

2. Floral studies. Five field visits, once every two months for ten months to 19 sites.

3. Wild life studies. Three field visits (pre-monsoon, monsoon, and post-monsoon) to the
six key wetland sites.

4. Monthly surveys of seasonal ornithological and other changes. Twelve field visits,
once a month for twelve months to 15 sites. Visits one and three were combined with
the two wetland appraisal surveys.

Wetland appraisal and main ornithology surveys

Rationale

Prior information on all but the two best known sites, Hail Haor and Hakaluki Haor, was very
fragmentary, and good quantitative data on the basin’s waterfowl populations was almost
completely lacking. Thus it was felt that the most urgent need initially was for rapid field
surveys of the region, covering as many wetlands as possible.

Study Overview Page 4 SLI/NHC
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This reconnaissance focused on the importance of the wetlands as habitat for waterfowl, for two
reasons. First, the waterfowl of the Northeast Region are of interest in their own right, due to
their large numbers and the fact that the basin is part of a major international flyway. Second,
waterfowl are often regarded as good indicators of the general ecological status of wetlands, and
thus good indicators of the value of sites from the point of view of biodiversity conservation.
Absence of large numbers of waterfowl does not however mean that a site has little value. Sites
may exist in the haor basin that are of negligible importance for birds but of outstanding
limnological or botanical interest (for example, sites with endemic aquatic invertebrates or
threatened species of aquatic plants). Detailed limnological and botanical surveys throughout the
region would be required to identify such sites.

Site evaluation

The evaluation of sites was based on criteria developed in relation to the Ramsar Convention
(Tables 2.1a and 2.1b; information taken from the Explanatory Note and Guidelines that
accompany the official Ramsar Information Sheer). These criteria, which are now widely
recognized as a sound basis for the identification of "wetlands of international importance", are
appropriate for use in Bangladesh which became a Contracting Party to the Convention in 1992.

In the absence of any formal criteria for the identification of wetlands of "national importance”
in Bangladesh, those sites which narrowly fail to qualify as internationally important wetlands
under the Ramsar criteria are regarded as being of "national importance".

Timing of surveys

Two surveys were carried out, one during late winter (dry season) between 18 Feb and 12 Mar
1992 and one during late spring (pre-monsoon period) between 19 Apr and 9 May 1992, These
included extensive ground surveys (by vehicle, by boat, and on foot) as well as three aerial
surveys, each of two to three hours in duration. Efforts were made to visit as many sites as

possible throughout the region, and especially to visit any sites known or rumoured to be of

particular importance for waterfowl.

Two surveys is the minimum number needed to assess the importance of wetlands for resident
and migratory waterbirds: one during the mid-winter period to assess sites used as wintering
areas by migratory species that breed at more northerly latitudes; and another during the main
breeding season to assess sites used by resident breeding birds and any breeding summer visitors
that spend the winter further south. Also, one of these surveys should be when water levels are
at their lowest, to allow critical dry season refuges for waterfowl to be identified. given that
water levels fluctuate widely and extensive desiccation occurs during the annual dry season.
Finally, it was also clearly important for NERP to conduct a survey during the pre-monsoon
period, since many existing and proposed water management projects are aimed at controlling the
flash-flooding which occurs at this time. The impact of these projects on the wetlands, their
waterfowl, and other wildlife populations is likely to be at its greatest during this pre-monsoon
season.

A survey at the time of maximum flooding is usually less important, as at that time there is an
abundance of wetland habitat available, the birds themselves are widely scattered, and it is often
difficult to pinpoint the important areas.

SLI/NHC Page 5 Study Overview
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Table 2.1a: Ramsar Convention Criteria for Wetlands
of International Importance

Ramsar Convention

The Ramsar Convention states that:
"Each Contracting Party shall designate suitable wetlands within its territory for inclusion in a ‘List of
Wetlands of International Importance.’ - Article 2.1

“In the first instance, wetlands of international importance to waterfowl at any season should be
included. . . . [and also wetlands of] international significance in terms of ecology, botany, zoology,
limnology, or hydrology." - Article 2.2

Montreux Conference of the Contracting Parties

Criteria for identifying wetlands of international importance were subsequently formulated and approved at the

Montreux Conference of the Contracting Parties (Montreux Proceedings; Vol.1, Annex I, Rec. C.4.2 (Rev.)).

Criteria
A wetland is identified as being of international importance if it meets at least one of the criteria set out below:
1.  Criteria for represeniative or unigue wetlands. A wetland should be considered internationally important
if:
a. It is a particularly good representative example of a natural of near-natural wetland, characteristic of
the appropriate biogeographical region; or
b. It is a particularly good representative example of a natural or near-natural wetland, common to more
than one biogeographieal region; or
c. It is particularly good representative example of a wetland which plays a substantial hydrological,
biological or ecological role in the natural functioning of a major river basin or coaslal system,
especially where it is located in a trans-border position; or
d. It is an example of a specific type of wetland, rare or unusual in the appropriate biogeographical

region

)

General criteria based on plants or animals. A wetland should be considered internationally important if:

a. It supports an appreciable assemblage of rare, vulnerable or endangered species or subspecies of plant
or animal, or an appreciable number of individuals of any one or more of these species; or

b. It is of special value for maintaining the genetic and ecological diversity of a region because of the
quality and peculiarities of its flora and fauna; or

c. It is of special value as the habitat of plants or animals at a critical stage of their biological cycle; or
d. It is of special value for one or more endemic plant or animal species or communities.

3. Specific criteria based on waterfowl. A wetland should be considered internationally important if:
a. It regularly supports 20,000 waterfowl; or

b. It regularly supports substantial numbers of individuals from particular groups of waterfowl,
indicative of wetland values, productivity or diversity; or

Where data on populations are available, it regularly supports 1% of the individuals in a population
of one species or subspecies of waterfowl.

Le]
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/ Table 2.1b: Ramsar Criteria (continued)

Guidelines for Application of the Criteria

To assist Contracting Parties in assessing the suitability of wetlands for inclusion on the List of
Wetlands of International Importance, the Conference of the Contracting Parties has formulated the
following guidelines for application of the Criteria:

a. A wetland could be considered of international importance under Criterion 1 if, because of
its outstanding role in natural, biological, ecological or hydrological systems, it is of
substantial value in supporting human communities dependent on the wetland. In this
context, such support would include:

« provision of food, fibre or fuel;

» or maintenance of cultural values;

« or support of food chains, water quality, flood control or climatic stability. The
support, in all its aspects, should remain within the framework of sustainable use and

) habitat conservation, and should not change the ecological character of the wetland.

b. A wetland could be considered of international importance under Criterion 1, 2 or 3 if it
conforms to additional guidelines developed at regional (e.g. Scandinavian or West African)
or national level. Elaboration of such regional or national guidelines may be especially
appropriate:

«  Where particular groups of animals (other than waterfowl) or plants are considered
more suitable as a basis for evaluation; or

+  Where waterfowl and other animals do not occur in large concentrations (particularly

in northern latitudes);
« or where collection of data is difficult (particularly in very large countries).

c. The "particular groups of waterfowl, indicative of wetland values, productivity or
diversity" in Criterion 3(b) include any of the following:

« loons or divers: Gaviidae;

« grebes: Prodicipedidae;

« cormorants: Phalacrocoracidae

« pelicans: Pelicanidae

{ » herons, bitterns, storks, ibises and spoonbills: Ciconiiformes;
« swans, geese and ducks (wildfowl): Anatidae;

« wetland related raptors: Accipitriformes and Falconiformes
« cranes: Gruidae

o shorebirds or waders: Charadrii; and

« terns: Sternidae,

d. The specific criteria based on waterfowl numbers will apply to wetlands of varying size in
different Contracting Parties. While it is impossible to give precise guidance on the size of
an area in which these numbers may occur, wetlands identified as being of international
importance under Criterion 3 should form an ecological unit, and my thus be made up of
one big area or a group of smaller wetlands. Consideration may also be given to turnover
of waterfowl at migration periods, so that a cumulative total is reached, if such data are
available.
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Fortunately, the two surveys undertaken by NERP met most of these requirements. Wintering
populations of waterfowl are still present in the region until early March, and this is the time
when water levels are generally at or near their lowest levels. Late spring (the pre-monsoon
period) is typically the season of flash-flooding, and is also the time when many of the waterbirds
are preparing to breed. Although the main spring migration (Mar, Apr) was largely missed by
these two surveys, some early migrants were already passing through the region by the end of
the first survey, while a number of late migrants were still present at the time of the second

survey.

Surveys at the height of the spring and autumn migration seasons to assess sites used as staging
areas for migratory waterfowl, on their way between southern wintering and northern breeding
areas, are also highly desirable. These were carried out later, as part of the Monthly Ornithology
Surveys (see below).

Ground surveys
Most wetlands in peripheral areas of the basin were visited by ground transport. Sixty-three

sites, mostly individual beels or small groups of beels, were visited by vehicle, by boat or on
foot, 60 of these during the Feb/Mar 92 survey and 51 during the Apr/May 92 survey (48 sites
were visited during both surveys). Most of the 12 sites visited in Feb/Mar 92 but not in
Apr/May 92 were rather small, isolated and relatively unimportant beels in the Habiganj,
Netrokona and Mymensingh areas. Together, these sites held less than 6% of the waterfowl
recorded during the Feb/Mar 92 survey.

Aerial surveys

The aerial surveys focused on the large areas in the deeper, central portion of the haor basin,
particularly along the lower Baulai and Kalni Rivers and three smaller areas (a 30 km stretch of
the Old Brahmaputra south of Mymensingh, the Chapra and Singai beels east of Sylhet, and Jaor
Beel near Sunamganj), which are far from the nearest vehicular access and, by the end of the dry
season, inaccessible by boat. These were surveyed by air on 25 and 26 February and again on
9 May in a Cessna 182 on hire from Dhaka Flying Club. Many of the 63 sites visited on the
ground were also surveyed from the air. The first day of aerial survey covered the central
portion of the haor basin along the lower Baulai River; the second covered the east-central basin
along the lower Kalni River to the Sylhet region and also wetlands along the southeastern rim of
the basin (Hakaluki Haor, Kawadighi Haor and Hail Haor); and the third, in early May, covered
the same areas along the lower Baulai and Kalni rivers, plus the Surma River between Sylhet and
Sunamganj, and the important Aila Beel complex.

It had been anticipated that the aerial surveys would locate a number of sites with hitherto
unknown concentrations of waterfowl. In fact, very few wetlands of any significance for
waterfowl were located from the air. Most of the beels and oxbow lakes in the central part of
the haor basin are too small, too widely separated, and too intensively fished and farmed to
support waterfowl other than a few egrets and shorebirds. The only significant "new"
concentration of ducks located from the air was in Maijeil Haor (Patachatal and Borachatal
Beels), where there were an estimated 3,000 ducks on 26 Feb. A ground survey of these two
beels on 8 Mar confirmed the presence of 4,180 ducks.

A list of the sites visited and survey itineraries are given in Annex A.
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Coverage and limitations

During the two surveys, the investigators were able to visit all of the wetlands known or thought
to be of special importance for waterfowl, as well as a large number of sites of only regional or
local importance. Special attention was given to the ten sites described in the Directory of Asian
Wetlands (Scott, 1989): eight of these were visited during both surveys, and the other two once
each (Meda Beel during the Feb/Mar 92 survey and Aila Beel during the Apr/May 92 survey).

Only a tiny fraction of the 6,300 or so beels in the Northeast Region could be visited, but it soon
become apparent that the great majority of these were of very little significance for wildlife, and
it was felt that few, it any, wetlands of international significance had been overlooked.

The only possible major gap in coverage is thought to have been in the northwest, between the
Kaluma Kanda region and the west end of Gurmar Haor. Restrictions on flying within 10 miles
(16 km) of the Indian border ruled out an aerial survey, and shortage of time prevented a ground
survey. Karchar, Joalbangha, Angurali or Shanir Haors, west of Sunamganj, were not visited
during this part of the study; all but Joalbangha were however visited on a casual basis during
the Monthly Monitoring Programme surveys, and Kaluma Kanda was visited during the Oct 92
wild life survey.

Coverage of most of the areas was thought to be good; generally greater than 50% and often in
excess of 75%. It seems very unlikely that any major concentrations of birds (i.e. numbering in
the tens of thousands) were overlooked. Thus, for the conspicuous and easily counted species
(e.g. cormorants, herons, egrets, ducks, coots, gulls and terns), it is thought that the counts
represent at least 50% and in some cases over 75% of the total present in the region at the time
of the surveys.

The counts give only a general impression of abundance for hard-to-count inconspicuous,
secretive, or widely dispersed species. These include Little Grebe (inconspicuous), Indian Pond
Heron and Cattle Egret (widely dispersed in rice fields), most rails and crakes (secretive and
inconspicuous), the snipes (inconspicuous and widely dispersed in rice fields) and many of the
smaller shorebirds.

Other habitat types

Although these surveys focused very largely on the wetland ecosystems of the haor basin, some
observations were made in the other major habitat types present in the region. In particular,
observations were made on numerous occasions in agricultural land (principally rice fields) and
homestead forest, both of which constitute very extensive habitat types in the Northeast Region.
In addition, brief avifaunal surveys were carried out in two relict patches of tropical
evergreen/semi-evergreen forest (West Banugach Reserved Forest east of Srimangal and Shatchari
Reserved Forest near Madhabpur), while some casual observations were made in tea estates near
Srimangal, and in secondary scrub near Moulvibazar and Srimangal.

Data gathering

Detailed records were maintained of all birds observed at the wetlands and elsewhere in the
region, and counts were made of all waterfowl and most birds of prey. Details were also kept
of all evidence of mammals, reptiles and amphibians in the wetlands (sightings of live animals,
corpses, tracks, and so on). At each wetland, basic information was gathered on the condition
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of the wetland (water level, aquatic vegetation and surrounding terrestrial vegetation), fishing
activities, hunting activities and the general level of disturbance from other human activities.

Waterfowl census data were recorded on the standard waterfowl census forms used by IWRB and
AWB in the Asian Waterfowl Census. Examples of these census forms are given in Annex B.
The counts made during the late winter survey have been submitted to IWRB for inclusion in the
1992 Asian Waterfowl Census Report and in the Asian Waterfowl Database maintained at IWRB
Headquarters in the U.K. Copies of the original count data also remain on file at the NERP
offices in Dhaka.

Investigators
The two principal investigators were Dr. Derek Scott (IWRB/AWB) and S.M.A. Rashid

(NACOM). Dr. Scott is primarily an ornithologist with extensive experience in wetland
assessment; he is the editor of the Directory of Asian Wetlands, and designer of the Ramsar data
sheet. Mr. Rashid (M.Sc. Ecology, University of Kent 1991) has extensive experience in
Bangladesh wetlands as both an ornithologist and wildlife biologist with particular interest in
herpetology.

Floral studies

Rationale

The Directory of Asian Wetlands (Scott, 1989) and Aquatic Angiosperms of Bangladesh (Khan,
1987) provide preliminary lists of plants for some of the wetlands of the Northeast Region, but
a full account of the region’s plants with proper taxonomic identification is lacking.

The objective of the study was to provide a general assessment of wetland plant diversity of the
Northeast Region, by studying a variety of sites representative of the complex ecological systems
in the region; recognizing in particular the range and importance of human interventions.

Timing of surveys

Five field visits were made every other month from May 1992 to February 1993. During each
visit, a set of 19 beel sites in nine different haor systems were visited (Annex A). Staff resources
for each visit were 21 person-days or approximately one day per site.

Sample identification and preservation

Most of the plants were identified in the field. Samples of all plants, both those that could and
could not be identified in the field, were collected. Two sets of samples were dried, pressed,
identified, and preserved in the National Herbarium. Another set of aquatic macrophytes were
preserved in formaldehyde, acetic acid, propionic acid, and glycerin mixed with water in various
proportions and stored in the NERP field station in Moulvibazar.

Data collection and analysis
In each beel at each visit, the occurrence, abundance and phenology (relations between
environmental and biological cycles) of plant species were recorded based on visual estimation.
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Interviews were conducted with local people regarding utilization of plants. Abundance
assessment was subjective, into four abundance rankings:

» Abundant: species appeared to be dominant

» Common: species appeared to be common throughout but not dominant
» Rare: species found but not common

o Absent: species not found

Structural characteristics of plant communities were analyzed on the basis of qualitative data of
species abundance in each site. The relative ecological complexity of each site was estimated
from this data, in conjunction with data on resource utilization.

Limitations

Quantitative techniques were not used, nor were relationships between vegetation and
environmental variables explored. Diversity index and productivity, highly desirable parameters
for resource management, were not determined; this would require more rigorously defined
quantitative field surveys, and repeated field studies would be required for a high degree of
confidence to be achieved.

Investigators

The two principal investigators were Dr. Ansar Karim (Associate Professor of Botany/Plant
Ecology, Chittagong University) and Istiak Sobhan (M.Sc. Botany, Dhaka University). Dr. Salar
Khan, founder-director of and honorary advisor to the National Herbarium, provided crucial
support in the area of plant identification.

Monthly Monitoring Programme (MMP)

Rationale

In the wetlands, water levels and patterns of human activity are changing throughout the year.
At the same time, each species/community of plant, waterbird, and wildlife has its own
requirements for reproduction, migration, and so on. If we want to improve the management of
wetland biological resources, we need an understanding of the relationships between external
conditions and species requirements throughout the year.

Clearly, this is an ambitious undertaking. Intuitively, one would start with the readily observable
parameters first. With the resources available to us, we chose to focus particularly on waterfowl
distributions and related data such as water level, disturbance events such as fishing and hunting.
Other data (on for example, wild life) was also collected on an opportunistic basis.

Timing of surveys and data collected

Visits were made to 15 wetlands during the last ten days of each month for one full year. As far
as possible, the same individuals visited each month, covering the same area. All waterbirds
were counted, and all evidence of breeding and migration was recorded. Information was also
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gathered on the condition of the wetlands (water level, aquatic vegetation), fishing activity,
agricultural activity, hunting activity and the presence of other fauna (mammals, reptiles and
amphibians). This information and the waterfowl counts was recorded on standardized data

sheets (Annex B).

Site selection

The fifteen sites selected for the monthly ornithology/ecology study are listed in Annex A. An
indication is given of the nature of each wetland and its status with respect to flood control,
drainage and irrigation projects. The criteria for site selection were:

. readily accessible and relatively easy to census at all times of the year;
« include a representative cross-section of the major wetland types present in the region;
« include at least a part of each of the six most important wetlands in the region;

« include some sites as yet unaffected by FCDI projects, at least one site within an existing
full-flood embankment, and at least one site within an existing submersible embankment.

The fifteen sites selected include two sites within full-flood embankments, two sites within
existing submersible embankments, one site within an ongoing drainage improvement project, and
nine sites as yet unaffected by FCDI projects. The fifteenth site is a totally artificial group of
fish ponds within a privately-constructed full-flood embankment.

Coverage

An indication of the effectiveness of the Monthly Monitoring Programme in providing an
adequate sample of the waterfowl present in the region has been obtained from the first and third
censuses, which took place as part of much more comprehensive waterfowl counts throughout
the region. During the Feb/Mar 92 survey, the 15 Monthly Monitoring Programme sites held
66% of the waterfowl recorded during the entire survey, while in Apr/May 92, the corresponding
figure was 54%. Clearly, this sample size is sufficient to give a very good indication of the real
fluctuations in waterfowl numbers in the region during the course of the year.

Data analysis

Monthly variation in waterfowl population by number of species and number of individuals, in
the aggregate, and at each site, was plotted against time. Water level was also plotted as a
function of time. Timing of disturbance events (fishing, hunting) was noted and compared to
fluctuations in waterfowl numbers.

Waterfowl migration through the region was analyzed — the arrival and departure of winter
visitors, the occurrence of passage migrants in spring and autumn, and the arrival and departure
of summer visitors. Breeding seasons of waterbirds in the region were also analyzed. These are
known to be complex, with some species breeding during the pre-monsoon period, others during
the monsoon, and yet others after the monsoon.

Interesting observations (threatened species and so on) were noted and logged separately.
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