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|. Project Background and Rationale

River Ganga flows in the west-easterly direction criss-crossing 12 districts of Bihar and covering a
distance of around 445km, from her entry point in Buxar District and exil at Katihar District. The complex
fluvial geomorphology of River Ganga and her tributaries have over a period of time created a diverse
wetland regime, which play a critical role in the ecological and economic security of the region. Known
variously as mauns, chaurs and taals, these wetlands are a characteristic feature of the interfluvial
regimes of Gangetic plaing which are completely inundated during monsoon, shallow with a maximum
depth of 1.5 m, and maostly dry by March - June. The floodplains flanking the main channel provide an
ecological and hydralogical continuum rendering vital ecosystem services and biodiversity habitats.
Effective management of these wetlands is crucial for achieving river integrity, and food and water
security for the dependent communities,

The “Vision Ganga' of the National Mission on Clean Ganga is structured along four dimensions of river
system, namely: a) Aviral Dhara (uninterrupted flow), b) Nirmal Dhara (unpolluted flow), ¢) Geclogical
entity, and d) Ecological entity.

Within any basin, including the River Ganga Basin (RGE), management of hydrological regimes and linked
ecosystem processes, services, and biediversity values needs to be based on complementarity and
interactions between lentic ecosystems (., the wetlands) and lotic systems (i.e., the river). Floodplains,
especially the active part, harbour significant riverine wetlands, which are unigue, highly productive, and
perform a wide range of functions such as flood control, water purification, carbon storage, groundwater
recharge, and water storage. In terms of biodiversity, these wetlands provide refuges for fauna in times of
flooding, are food reservoirs and breeding sites, and participate in the dispersion of plant and animal
species, Owing to the variability of the geomorphological, physicochemical, and hydrogeclogical contexts
in which they are created, riverine wetlands offer a unique diversity of ecological situations that has no
equivalent in other wetlands on similar scales.

Conservation and wise use of wetlands based on the, recognition of their role and full range of,
ecosystem services and biodiversity values are essential aspects of river basin planning and
management. Degradation and loss of wetlands, and rapid changes in the river basins of which these
wetlands are integral elements, lead to the disruption of natural hydrological eycles, often leading to
enhanced frequency and severity of flooding, drought and pollution, and imposing significant economic
and social losses and costs to the societies. Proper consideration of the role and importance of wetlands
in river basin management can significantly assist in securing safe, rellable sources of water and meeting
development objectives identified within the Ganga Vision.

The Environment, Climate Change & Wetlands Wing of the Department of Enwironment, Forest & Climate
Change, Government of Bihar has been constituted as the nodal policy-making, regulation, and
management organization for wetlands conservation at the state level. The NMCG, with an objective af
supporting conservation and sustainable management of Gangetic wetlands of Bihar, has supported a
technical assistance project to the Enviranment, Climate Change & Wetlands Wing of the Department of
Environment, Forest & Climate Change. Bihar. The project has an overall objective of ‘effective
management of floodplain wetlands in River Ganga Districts' to ensure sustained provision of wide-
ranging ecosystem services naturally provided by these ecosystemns and securing diverse habitats. The
specific objectives are to:

Define and characterize floodplain wetlands regimes within the Ganga Districts.
Put in place institutional amrangements for managing floodplain wetlands by notifying under
Wetlands (Conservation and Management) Rules, 2017,

» Develop stakeholder-led integrated management plans for securing ecosystem services and
biodiversity values.

« Design and implement a monitaring regime to enable periodic assessment of wetland
ecosystern health and effectiveness of management.



« Creating and developing the available infrastructure, capacity building and generation of

awareness of the stakehaolgers,

Wetlands International South Asfa Is the technical partner to The Environment, Climate Change &
wetlands Wing of the Department of Environment, Forest & Climate Change, Government of Bihar for
implementation of this project. This report summarises the key results of project implementation, and
recornmendations for conservation and wise use of Gangetic floodplains of the state.

Training workshop for wetlands managers on Rapid Assessment of Wetlands conducted by Wetlands

International South Asia, Patna, Bihar




2. Approach and Method

The Gangetic floodplain wetlands in Bihar fall within three sub-basins of the River Ganga: a) Ghaghar,
Ghaghara Confluence to Gomti Confluence and Sone, b) Gandak and others and ¢} Kosi, Bhagirathi and
others (Ganga Lower) (Map 1). Much of the regicn along the 10-kilorneter buffer of the Ganga River
channel is constituted by river floodplains. The unigueness of floodplain ecosystems lles within their
near-linear form, the high dynamism of their geomorphology, and the ability to process large fluxes of
energy and material from upstream areas. Several conceptual models and frameworks have emphasized
upstream-downsiream linkages along the river corridor, the influence of river basin form and climate on
downstream areas, their horizontal linkage across the floodplain between the river channel and the
floodplain, the vertical interconnection within the floodplain between overbank flocding, groundwater, and
rainfall. Amongst several factors, hydrological inputs to floodplains play a significant role through a) their
influence on the arrangement of landforms and vegetation communities, and b) the impact of flooding
regimes on the regeneration and turmover time of floodplain vegetation.

Wetlands under the Gangetic floodplaing evolve and function within physical templates, characteristics of
which are determined primarily by the interaction between water and sediments. The ecological
components, processes, and services are influenced by land and water management practices within the
inmediate as well as indirect catchments of the wetland complex

River floodplains are specific areas typical of grid dynamics of natural, especially fluvial processes co-
existing within anthropogenic influences and intensive use. Floodplains apparently exist in two alternating
phases. For most of the time, these ecosystems exist in a dry phase during which, at least superficially, is
not substantively different from surrounding terrestrial ecosystems, However, during monsoons, these
ecosystemns are inundated wherein large, shallow floods driven by rainfall top up mpisture in the soil,
recharge the groundwater aquifers, and fill up depressions. This recharge provides the reservoir of water
upon which the biota depends until the next flood event. These ecosystems have evalved 10 cope with
these phase changes. Many aquatic plants have long-lived seeds that can withstand extended periods of
drought. Similarly, many animals possess drought- resistant stages in the life-cycle or the physiclogical
capacity for diapause or, like waterbirds, adopt highly mobile strategies in order to track scarce
resources,

The gradients of flooding frequency, soil moisture, and vegetation create conducive environments for
wetlands within these floodplains. Located at the interface of terrestrial and aquatic ecosystems,
combining features of both, wetlands arise when inundation by water produces soils dominated by
anaerobic processes, which in turn, forces the biota, particularly rooted plants to adapt to flooding.
Ramsar Convention, an inter-governmental treaty defines wetlands broadly as 'areas of marsh, fen,
peatland or water, whether natural or artificial, permanent or temporary with water that is static or
flowing, fresh, brackish or salt, including areas of marine water the depth of which at low tides does not
exceed six metres.

The variable water regime in floodplains plays an important role in the structure and function of
floodplain wetlands. Intermittent or seasonal floods transport arganic matter and biota, triggering the life
cycles of many aquatic and terrestrial organisms inhabiting wetlands. Wetting and drying are vital to the
functioning of these ecosystems. During dry phases, eggs, and seeds of diapausing animals and plants
remain in dry floodplain soils. Nutrients and energy to flsadplain soils are also added by decomposing
organic matter from leaf litter and stranded aquatic plants and animals. During floods, these organic
reservoirs support emerging aquatic organisms and biota which colonise the newly inundated habitats.
Heterotrophic organisms, in particular, assimilate these resources into the food webs, linking detritus to
higher trophic levels. The ternporal dynamics of water drive this complexity. Species like waterbirds and
fishes depend on floodplain river connections to complete their life cycles.
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Map 1 River Ganga and her three sub-basins in Bihar,




Conservation of floodplain wetlands needs to be based on maintaining the earbon and biotic balance
through appropriate water regimes and land management practices. The concentration of carbon,
organic matter, dissolved oxygen, density, and diversity of micro-invertebrates as well as recruitment in
fish, plants, and water birds can serve as key indicators of floodplain wetland ecosystermn health. Wise use
of flocdplain wetlands entails that the underpinning ecological and hydrological processes, particularly
the flood pulse are maintained in line with natural regimes. From this perspective, the management of
fioodplain wetlands is closely interlinked with the management of river systerns within their basin and
linked developmental planning.

Conservation and sustainable development of fleodplain wetlands of Ganga require integrated planning
and resource management at the river basin level recognizing the interconnectedness of the wetland
system with its catchments.

The methodolegy for management planning is based on the New Guidelines for Management Planning
for Ramsar Sites and Other Wetlands as adopted by the Contracting Parties to the Ramsar Convention on
Wetlands in 2002. These guidelines also form the basis of the wetlands management planning guidelines
of the MoEFCC's National Plan for Conservation of Aquatie Ecosystems (NPCA). In 2022, the Ministry
also notified the Sahbhagita Guidelines - wherein a participatary and inclusive framework for wetland
management has been outlined clarifying roles and responsibilities at various levels of administration,

The NPCA guidelines recommend following a diagnostic approach = wherein the selection of
management interventions is guided by knowledge of wetlands features and factors governing these
features, and their relationship with broader societal conservation and development goals that wetland
wise use is contributing te (Figure 1). Wetlands features are its ecological, social, and institutional
attributes, which collectively characterize a wetland. Wetlands are dynamic systems, and thus their
features undergo cyclical and temporal changes.
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Figure 1: Framework far integrated management planning

Factors (natural as well as anthropogenic) cause the wetland to mave along 2 specific trajectory. The
aforementioned wetland management planning method was implemented in the following steps:

a) Mapping and inventory of wetlands within 10 km buffer along either side of the Ganga River
channel: Inventory of 124 wetlands (of which & wetlands were in sub-basin 1, 66 in sub-basin 2 and 49 in
sub-basind) (Map 2)., identified on the basis of 2023 land use and land cover map of the 10-km buffer
region was undertake with the help of a rapid assessment tool. For each wetland, the following
information was generated:

Wetland settings: Official and vernacular names, geographical location, extent, wetland type, and
features of the surrounding area.

Description of wetland features: Calchment, hydrology (topography, geclogy, geomarphology, soll, land
use, and land cover, climate, major sources of water, number and status of inlets and outlets, water
depth, connectivity, inundation regime, water flow direction, water permanence, and usage), Species and
habitats (habitat types, availability of bird counts, invasive species status, macrophytes, fish, reptiles,
birds, amphibians, and mammals), and Communities (permanent and temparary settlements present on
the shoreline, population, and percentage of community dependence)
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Values and benefits: provisioning services (freshwater - drinking, washing & domestic use, agriculture
and livestock: food — fish and edible aguatic plants; fuel, fibre and fodder; natural medicines; ornamental
resources; ¢lay, sand, and mineral harvesting), regulatory(air quality regulation, local climate regulation,
water regulation, flood hazard regulation, water during droughts, pest regulation, disease regulation -
hurnan and livestock, erosion regulation, water purification, pollination, salinity regulation, fire regulation,
and nolse and visual buffering), supporting services (soll formation, primary production, nutrient eycling,
water recycling. and provision of habitat), and cultural services(cultural heritage, recreation and tourism,
aesthetic value, spiritual and religious value, inspiration value, social relations, educational and research,
and transportation).

Threats: adverse changes faced in the ten years, major direct threats, and major indirect threats,

Management: Pattern of land ownership within the wetland, the pattern of land ownership in the area
surrounding the wetland, and pre-existing rights and privileges in the wetland.

The inventory data of 124 wetlands have been prepared and are being uploaded onto an electronic
database of the Environment, Climate Change & Wetlands Wing of the Department of Environment,
Forest & Climate Change, Government of Bihar.

Preparation of wetlands health cards: For each wetland, the inventory information was used to develop
an ecosystern health report card on the basis of nine indicators related to wetland extent, hydrology and
catchments, biodiversity, ecosystem services, and governance.

Hydrogeomorphic classification and prioritization: Wetlands were prioritized on the basis of scores
generated for threats, and a cumulative score of ecosystemn service index and hydro-geomorphic function
score.

A systernatic classification of wetlands is a necessary step for their management and conservation. The
hydrogeomarphic (HGM) classification of wetlands emphasizes the wetland hydrological processes and
functions and their ecological significance within a generalized landscape context (Christine and Vic,
2018)". The HGM classification renders the wetlands classes which have distinctive ecological character
as they represent the hydrogeomorphic functions of wetlands. The classification system used in the
praject has been modified from those applied in Australia, South Africa and other countries and uses
landform and water characteristics as the dominant features and wetland size and vegetation as
descriptors.

Stakeholder Consultations: Significant data was generated based on preliminary consultations with
relevant stakeholder groups, Government department(s), and/or agencies from varied relevant sectors
for wetlands conservation and management planning. The varied sectors considered for consultation
and their corresponding stakeholder groups included wetlands management (State Wetlands Authority,
District Ganga Committees, Nodal departments entrusted for management of wetlands), Biodiversity
conservation (State Blodiversity Board, Forest Department), Water resources (Water resources
department, State Pollution Control Board), Agriculture (State Agriculture Department), Fisheries & Animal
Husbandry (State Fisheries and Animal Husbandry Department), Climate Change (Science and
Technology Council), Planning (Department of Planning), Disaster Management (State Disaster
Management Authority, District administration), Culture & Tourism (Department of Culture & Tourism,
Religious bodies present around wetlands, Tour Operators (public and private), Hoteliers and Hotel
Associations), Research and Academia (College, Universities and research institutes conducting research
& monitoring on wetlands), State governance (Elected political representatives, District Administration),
Civll society (NGOs engaged in developmental and conservation activities around wetlands) and
Resource users (Fishing communities and others which depend directly on wetlands) respectively.

T Christine, Semeniuk and Semeniyk, Vi 2018 Wetlend Classification Hydrogeomorphic System. In The Wiethand Bogk: |
Struchue and Funchion, Manspemant, snd Methods pp.1483-148
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3. Results

3.1 Component 1; Wetlands inventory and assessment

3.1.1.1Wetlands extent and change

The study area was defined as the 10 km buffer area on either side of the river banks. Wetlands dynamics
in the 10-km buffer was assessed using cloud-free post monsoon (October) Landsat images (30 m
resolution) of 2008 and 2023. This spatial resclution is suitable for 1:50,000 scale mapping. Satellite
images downloaded from USGS Earth Explorer were radiometrically and aimospherically corrected

The 10 km buffer zone on either side of the Ganga River channel falls between B3.79*Eand B7 86" E
and 25.13° N 1o 25.87° N in 12 districts (Buxar, Bhojpur, Saran, Patna, Vaishali,Samastipur, Begusarai,
Lakhisarai, Munger, Khagaria, Bhagalpur and Katihar) and spans ~1165164ha with ~138131ha of area
falling In sub basin 1; ~837130ha in sub basin 2 and ~189902ha in sub basin 3 (Table 1 and Map 3, Map
4, Map 5, Map 6).

The Ganga River floodplain was delineated using the Global Surface Water data for 1984-2020 (Pekel et
al., 2016%). The data provides occurrence, change, recurrence, transitions, seasonality for 32 years and
maximum extent at 30m resolution, The maximum extent of inundation was used as the active floodplain
boundary. This was digitized using visual interpretation, and rectified at a constant scale of 1:4000 to
ensure accuracy in capturing the landscape details.

The active floodplain area in 2023 was assessed to span ~341682ha (16 % of the 10-km buffer area)
after excluding areas fragmented by linear infrastructure and no longer part of active floodplains.

The wetland mapping method used in the project was adapted from National Wetland Atlas (SAC, 20177)
and Sinha et al, (2017)* and is presented in Error! Reference source not found.. Water-dominated areas
{inchuding wetlands, river channel, river bed, and aquatic vegetation) were extracted from the current
LULC map (i.e. the Year 2023) in the GIS enviranment. Additional information pertaining to the wetland
types mapped were derived from satellite imagery-based spectral indices including Normalized
difference vegetation index (NDVI) (which indicates the extent of aguatic vegetation) and Mormalized
Difference Water Index (NOWI) (which depicts the open water extent within the wetland). Proximity to
linear infrastructure was used to derive the current extent of active floodplains and to segregate human-
made waterlogged areas.

Land Use Lind Cowr Claasification
Wortland Deiifuled Cuties
Chjee= Wap
Mamh

Figure 2. Classification approach used in the study

i Pael, J <F & Cottamn, Andrew & Gorelick, Nosl & Belward, Alan. (2016), High-resolution mapping of global surface water and its
long-term changes. Nature, 540. 10,1038/ nature 20584

1 GAC (201 7) Naticnal Watland Atlas

4 Sinha, Rajiv, Shivika Sawena, and Manudeo Singh. “Protocols for Rivering Wetland Mapping and Classification Using Remote
Sensing and QIS " Current Scence 112, no. 7 (2017 1544-52



In 2023, wetlands covered an area of 96323ha which formed 8.6 % of the 10 km buffer area. From 2008 -
2023, 4.1% or 4070ha of wetlands were transformed into different land use classes (Table 2).

During 2008 — 2023 the wetland area in sub basin 1 was cbserved to have shrunk by 35% (a loss of 2837
ha). The conversion of wetlands in sub basin 1 may be related to the ephemerality of wetlands in
response to changes in river hydralogy and sedimentation processes. The wetlands have been
subsequently transformed into agricultural areas. Sub-basin 2 exhibits an almost two and half fold
increase in open water expanse. However, a concurrent decrease in marsh areas has been noted, leading
to a slight 0.2% overall increase in wetland area. Given that open water areas typically dry up to form
marshes, this expansion of open water is indicative of a wetter phase in the wetland’s hydrograph, likely
due to seasonal rainfall variations. Sub-basin 3 exhibits a &.7% reduction in wetland area.

Table 1: Sutr basin wise changesm land use and land cover from 2008 - 2023 in the Ganga basin in Bihar

Marsh 82956 66834 -213
Open water 15437 9429 90,6
Subtotal [Wetland) 100393 86321 4,1
Riwer Tr183 B3358 B&
Mudifiat 31202 40335 193
Sub Taotal 208780 210516

Others 956347 944510

2008 2008 2023 2008 2003

Marsh 6582 4403 <3311 Eﬂi' 45610 -20,48 15946 13881  -19.42 B4555 S6894 =21.26
Open water 1615 o961  -2061 | - 5?6 27149  135.ED 4582 319 3789 | 15437 29429 90.63
Sub twotal 8201 5364 -34.59 T1E24 71789 018 20568 19200 -6.65 | 100394 96323 -4.08
[Wetland) /

River 7151 B350 -11.70 ."ﬁ'l.ll 62358 12.55 14551 15111 385 77183 B3859 8.65
Mugflat 1738 2771 5941 | 22955 azeml 4150 | esio0 s083  -2152 | 31200 40338 2927
Sub Total 17131 14486 méi 166638 41629 39393 08780 120517
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3.1.1.2Wetland Inventory

A total of 526 wetlands falling within the 10km buffer area were extracted using National Wetland Atlas
{SAC 2017)% Of these, 124 wetlands were selected from across the 12 districts fior ground truthing and
inventory. The selection of wetlands was done using a stratified random sampling, taking into
consideration their spatial distribution, type, and size.

Wetlands were categorized into four size classes |.e. <Sha, 5-20ha, 20-50ha, and >50ha. For conducting
surveys, 10% of wetlands of size class <Sha and 5-20ha were selected, likewise, 50% of wetlands of size
class 20-50ha were selected, and all wetlands (i.e. 100%) having an area of »S0ha were considered. In
terms of typology, wetlands were classified as per their landscape setting viz. rural and urban. Important
Bird Area, Key Biodiversity Area, wetlands > 50ha in size were given preference for selection. Wetlands
<5ha in size situated in a rural setting are categorised as village ponds. The total number of wetlands
selected in different size classes are:

Mumber af wetlands under class <Sha = 24
MNumber of wetlands under class 5-20ha = 33
MNumber of wetlands under class 20-50ha = 33
Murmnber af wetlands under class >50ha = 35

Inventory of the 124 wetlands was undertaken with the help of a Rapid Assessment Tool (Annex 1). The
data collected has been used in the subsequent sections for describing wetland features, assessing
values and benefits, threats and management arrangements.

3.1.1.3Wetland Ecosystem Services Assessment

An assessment of the ecosystem services of the 124 wetlands was undertaken using the Rapid
Assessment of Wetland Ecosystem Services Tool (RAWES) (Ramsar 2018)%. RAWES has been
developed to support ecosystem service assessment of wetlands recognizing practical time and
resource limitations faced by operational staff, providing a simple, user-friendly, cost-effective approach
supporting systemic assessment of the full range of wetland ecosystem services (Mcinnes and Everard
2017)7. RAWES addresses the four ecosystem service categories (provisioning, regulatory, cultural, and
supporting services) defined by the Millennium Ecosystem Assessment (2005)°.

Expert assessors interacted with numerous local stakeholders, community groups, government
officials, and non-governmental organizations. Consent to use anonymised feedback from interviewees
was sought prior to Interviews and meetings.

Semi-quantitative importance of each service is scored on a scale from ‘significantly positive’ (++)
through ‘neutral’ (0) to 'significantly negative' (=) or ‘unknown’ (7). Data captured in hand-written RAWES
field assessment sheets were transposed into spreadsheet format, with some modification in dialogue
amongst assessors and other experts where more information became available. Groups of ecosystem
services (all 36 assessed services or within Millennium Assessment categories) were summed and
divided by the number of services in that category (up to provisioning n=9, regulating n=14, cultural n=8,
supporting n=5 but reduced where services were not relevant) to derive a single comparable ecosystem
services index (ESI) (based on similar index methods by Butehart et &l. (2010)%, calculated using
Equation.

m_n'-u“-u] . ‘l-llh
L

SSALC (201 T) National Wetland Atlas
& Ramsar Convention on Wellands (2018). Global Wetlsnd Qutiook: State of the World's Wetlands and their
Services 10 peaple. Gland, Swizerlsng Ramsar Convention Secrelariat.
7 Mcinneg and Everard 2017, Rapid Assessment of Wetdand Ecosystermn Senaces (RAWES): an example: from
Colembeo, Sri Lanka. Ecosyatem Senvces. Volume 25, Jure 2017, Pages B5-108
8 hfillenniumn Ecosysten Assessment (2005). (Ed): Rashid Hessan, Robert Scholes and Meville Ash. Published
by Istsnd Press, 1718 Connecticul Avenue, Suilte 300, NW, Washingten, DC 20009
¥ Butchart, H. M. et al. (+ 44 authors). (2010}, Global Biogiversity: Indcators of Recent Declines. Science. Vol 328 Issue 562, Fp. 1184-
1168
14



Interview with villagers during field assessment

The potential ESI range is from +1 to -1 when calculated for each of the four ecosystem service
categories, though compound values for all services can exceed these limits where benefits are realized
at multiple gecgraphical scales

Based on the range of ESI scores for each of the services, the Figure 3 below was constructed
illustrating the combined ES scores for all ecosystemn services under each sub-basini.e., a) Sub-basin 1:
Ghaghar, Ghaghara Confluence to Gomnti Confluence and Sone, b) Sub-basin 2: Gandak and others and
c) Sub-basin 3: Kosi, Bhagirathi and others (Ganga Lower) for all 124 wetland sites with a breakdown of
ESI for each service category (provisioning, regulating, eultural, supporting). As revealed from the data
analysis (Figure 4), sub-basin 3 reported maximum ES| scores (mean: 0.66), followed by sub-basin 1
{mean: 0.64) and followed by sub-basin 2 (mean: 0.51)

Cultural Services

Regulatory Services

Ecosystem Services

Provisining Services

—

000 020 020 030 040 050 060 070 080 050
Index

mSub-basinl ®mSub-basin2 @ Sub-basin 3

Figure 3. Ecosystern Senvices assessments in the three sub basins
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Figure 4; Comparative analysis of Ecosystem Service Index (Mean, Maximum and Minimum values) in the three sub
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Regulating services

& key indirect value of floodplain wetlands to the communities living in the vicinity is their ability to
buffer extreme events. It was recorded that around 11.3% of wetlands and their complex were
recognized as providing a buffer to bank inundations by absorbing the flows and thereby reducing the
risk of damages within the settlements around the complex. Wetlands like Gokul Jalashay in Buxar
district and Sukhi Suiya in Bha|pur district significantly provide a buffer from floods. More than fifty-
percent of wetlands are reported to retain water and thus recharge groundwater and support agriculture
during lean seasons (Figure 5).

Molse and visual buffering
Flre regulation

Salinity regulation
Pollination

Water purification

Ercsban regulation

Disease regulation - livestock
Diseases regulation - human
Past regulation

Water during droughts
Flood hazard regulation
‘Water regulation

Local climate regulation
Alr quality regulation

Regulatory Services

2
¥
#
8
&

a0 [ 1]
Number of wetlands

Figure 5 Number of surveyed wetlands providing regulatory services
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Provisioning services

The surveyed wetlands in 12 districts lie in the highly fertile floodplains of the River Ganges, hence
agriculture is the key economic activity, accounting for nearly 17.7% of the land use. Private land
awnership within the wetland area has led to the expansion of agricultural activities. Mishad er Mallah

~aste are common and practice boat rowing. They are also dependent on fishing (Figure 6). Districts
such as Katihar and Begusarai have the highest extent of wetlands which cover about 10% of the
geographical area of the respective districts. Since 2008, the state government has brought one-third of
this available area under culture-based fisheries with average productivity of 300-400 ka/hasyr.

Provisioning Services

Ormamental resources

Natural medidnes or pharmaceuticals
Fresh water- Fibre and fodder

Fresh water- Fuel

Fresh water- Food - Fish

Fresh water- Food - Edible aquatic... I

Fresh weter- ivestock |_
Fresh water - Agriculture RIS
Fresh water - Drinking, washing &... :—
0 10 20 30 40 50 60 70 80 90
Number of wetlands

Figure & Number of surveyed wetlands providing provisioning sendices

Nishad or Mailah Caste sre dependent an fishing
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Cultural services

The Ganges is the most sacred freshwater ecosystem in India. The aesthetics, mythological
connotations, and spiritual appeal have made it popular all over the world. It was recorded that 24% of
wetlands are revered for their spiritual and religious values and local ritualistic purposes (Figure 7)
During festivals such as Chhath Puja, Kartik Amavasys and Ganga Dussehra floodplains are crowded
with pilgrirms. Matkor (Haldi ceremany during the wedding) is also a prominent cultural activity
performed at the wetland site. Wetlands like Badka Taal and Anjani Talaab in Buxar district hold an
impartant place in the local culture, with several festivities and celebrations taking place nearly all the
yaar-round.

Anjani Talaab forms a major religious atiraction owing to its archaeological significance dating back to
the Ramayana era. Locals informed that it is dedicated to 'Mata Anjani’ — mother of Lord Hanuman. And
due to its religious significance, the wetland is under consideration by the state government for
including it in the ‘Ramayana Toeurism Circuit.’ Thus, wetlands form & great potential to promote
'religious and festival tourism' in the state. And since festivals engage a diversity of participants, proper
management of wetlands can attract travellers encouraging them to experience the local culture.

A range of diverse flora and fauna add to the scenic beauty of the wetlands, The local forest department
in different districts celebrates conservation events like World Wetlands Day and Wildlife Week. They
engage with local communities and schools in promoting conservation education and awareness
programs

Cultural Services

Transportation

Education and research
Soclal relations

Inspiration value

Spiritual and redigious value
Aesthetic value

Recreation and tourism

Cultural heritage
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-
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&

a0 S0 &0

8
g
&

Number of wetlands

Figure 7: Number of sunveyed wetlands supporting cultural senices
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Supporting services

Flondplain wetlands in Bihar are locally known as chaurs (land depressions) and moins (ox-bow lakes). it
was recorded that 24.4% of surveyed wetlands serve as a refuge to a range of diverse plant and animal
gpecies (Figure B), but Ittle is known about their conservation status. Supporting high avian diversily is
one of the prominent features of the Gangetic floodplain wetlands. Though, no consistent records were
available on the number of walerbirds at the surveyed wetland sites. Wetlands like Gokul Jalashay in
Buxar district, Sukhi Suiya in Bhojpur district and Naugachhiya in Bhagalpur district were recorded 1o
support good population of the Near Threatened Painted Stork Mycteria leucocephala and Black-headed
Ibis Threskiomis melanocephalus. The importance of cyclic inundation and hydro-ecological connectivity
between the river channel, riparian zone, and floodplains underpin high habitat heterogeneity which
enhances bislogical diversity in the floodplain wetlands. The exchange of fish brooders and juveniles
between the river channel and the floodplaing helps to sustain high fish biodiversity and productivity of
the entire Indo-Gangetic plains.

During monsoon the floodplain wetlands get deposited with nutrient-rich sediments received from the
catchrnent, which supports in enriching the soil and enhancing agricultural productivity in the adjacent
areas. Floodplain wetlands also play a vital role in the cycling of nutrients, particularly nitrogen and
phosphorus, thus promoting nutrient availability
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Supporting high avian diversity forms a prominent feature of the Gangetic floodplain wetiands

3.1.1.4Wetlands biodiversity

Many plant and animal species live in the wetlands, including several rare and endangered species. Such
species are characteristic to their environment and often described as indicator species that are used to
monitor environmental changes, assess the efficacy of management, and provide waming signals for
mpending ecological shifts. Reed (1988)™ first described the indicator status of a species (floral or
faunal) through its expected occurrence in the wetland as follows in Table 3:

0 Reed, P A Jr (1988). Mational listof plant species that ceour in wetlands: national summary. LS Fish Wikl Serv. Biol Rep. BB (24). 244

Bp
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Table 3 Indicator status of a species (floral or faunal) based on its occurrence in the wetland

Species category Description

Obligate wetland species Occur almost always (estimated probability »99%) under natural
conditions in wetland habitat

Faculative wetland species Usually occur in wetlands (estimated probability 67%=99%), but
occasionally found in non-wetlands habitat

Facultative Equally likely to occur in wetlands or non-wetland habitat
(estimated probability 34%—66%)

Facultative upland Usually occur in non-wetland habitat (estimated probability 67%-
99%), but occasionally found in wetlands (estimated probability
1%-33%)

Obligate upland Occur almost always (estimated probability >99%), under natural

conditions in the non-wetland habitat

Plant species occurrence

The Gangetic ecosystem forms a unigue environment for hydrophytic, semi-hydrophytic, and
submerged floral association. The vegetation pattern in the Ganga basin varies according to seasonal
changes, hydrology, flood level, and different soil types. These factors have a sharp influence on plant
species distribution and composition.

The present study was conducled in the three sub-basins of the Gangetic floodplains of Bihar. 124
wetlands in 12 districts were sampled. 50 wetland plant species representing 34 families were identified
(Annex-Il). Family Araceae, Cyperaceae, Nymphaeaceae, Polygonaceae and Potamogetonaceae were
recorded as dominant. The plant species were grouped as; emergent, free-floating, maisture-loving, and
submerged. The occurrence of emergent hydrophytes was recorded maximum (38%) followed by
submerged hydrophytes (28%), free floating hydrophytes (18%) and moist loving hydrophytes were
recorded least (16%) (Figure 9). Water hyacinth Eichhornia crassipes, Hornwort Ceratophylium
demarsum, Alligator weed Altemnanthera philoxeroides, Hydrilla Hydrilla verticillata, Hemp Cannabis sativa
and Congress Grass Parthenium hysterophorus were recorded as major invasive wetland plant species.

28% [n=14)
Emargent hydrophytes
38% [n=19)
Maist loving hydrophytec
18% [n=8)
Fris flaating hydrophytas
18% |nws)

» Emergent hyd rophytes » Free floating hydrophytes
= Moist loving hydrophytes = Submerged hydrophytes

Figure § Hydrophytic plant species recorded in the wetlands surveyed along the Gangetic fioodplaing
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Wetiand plant species
Faunal species occurrence

Comprehensive information on the aquatic biodiversity and various ecological aspects of the River
Ganga have been documented but the status of faunal elernents of floodplain wetlands in Bihar state
remains feebly documented. Studies have largely been conducted to document the bird diversity (Dey
et, al. 2014)", reptiles of north Bihar (Ahmed and Dasgupta 1991)", patterns of fish diversity in Mauns
and Chaurs of Samastipur, north Bihar (Saroj and Prasad, 2020) ', diversity and habitat preference of
amphibians (Nalinaksh and Math, 2024)"%, and, diversity and conservation status of mammals in Bihar
(Sahu et. al. 2021)"5

In the presant study, the accurrence of fauna was documented based on direct sightings during field
vigits and secondary data in the form of peer-reviewed published articles was also referred to. Species
conservation status was described following the IUCN Red List.

A total of 50 species of figh (Annex-lll), 1 species of amphibian (Annex-IV), 12 species of reptiles (Annex-
V), 14 species of mammals (Annex-VT), and 63 species of birds (Annex-V[) were recorded. Nine species
of high global conservation significance were recorded from across the three sub-basins (Figure 10).
Occurrence of invasive species such as Tilapia Oreochromis niloticus sp., Chinese Carp
Ctenopharyngodan ideflus) and leech Placobdella rampurai was also recorded,

The Walking Catfish Clarias batrachus was recorded as a dominant fish species. It is a freshwater fish
species that require wetlands as spawning grounds and as nursery areas for their young. The Floodgplain
region of Ganga along the districts Buxar and Bhagalpur form an important habitat for endangered
species like Gangetic Dolphin Platanista gangetica, Gharial Gavialis gangeticus, Marsh Crocodile
Crocodylus paivstris, Smooth-coaled Otler Lutrogale perspicillata and over 198 bird species, including at
least 63 waterbirds

a. Mycteria leucocephala b. Cirrhinus sp. ¢ Wallago sp.

! Diey, 5., Dey, Subhasss, Choudhary, S K and Keliar, N 2074, An annolaled bird checklst of the Vikramshita Gangec Dolphin Sanciuary.
Bhagalpur, Bias, indin, with an aagesermend of (hreats 1o bird conservation FORKTAIL 30(2074) 34=-40

"2 ahmed, S and Casgupta, G. 1991. Studies on the Lizerd and Snakes of Morth Binar. Rec. Zool Surv. india, 88 (1) 75-80.

"3 garcy, K 5 and Prasad, J. 2020 Diversity Status of Fishes in Mauns and Chaurs of Samaatipur, North Bihee, Appled Foology and
Enwvironmental Sciences 3020, 8(1), 21-24
Lo Nadnaksh, P and Math, B, 2024, Species Deversity ond Habitat Preference of Amgphibian Fauma of Sheohar Dsstrct, Bihar. Intemations
Joumal of Zoology and Animal Biology. Volume T Issue £ Pp. 10

5 Sahuy, N Anand A, Choudhury, SR and Singh, A (2021). A Review on Deeretty and Consenation Status of Mammals in Bihar, ingdia
Chhattisgarh Joumal of Science and Technology. Violume 18, Issue 3. Fp &
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Figure 10 Faunal species of high global conservation significance recorded from across the three sub-basing

3.1.1.5Threats

Driven by perceptions of being a waterlogged wasteland, wetlands are often subjected to a wide range
of anthropogenic disturbances both direct and in-direct. The major threats range from extensive
hydrological regime fragmentation to conversion for permanent agriculture. Assessments of change in
land use and land cover has brought to fore the loss of wetlands to the tune of 4071ha amounting to
(4.1%) for the landscape, assessed for the pericd of 2008-2023. A comparative analysis of major threats
based on sample survey of 124 wetlands across the three sub-basins is depicted in Figure 11 anda

brief description is provided below:

Floodplain wetlands are witnessing a rapid decline in area that can be attributed to land conversion due
to encroachments and expansion of linear infrastructure and permanent agriculture. Change in physical
regime being brought about by excess sedimentation is another significant threat that endangers the
very existence of these wetlands. It leads to change in wetland attributes like depth and quality of water
adversely affecting habitat quality along with the ecological communities that the wetland suppors.

e i o [T i as L1 ar L] L] i
Threat index
u S basin 3 ® Swib-basin I & Sab-bailn 1

Figure 11: Threat assessmenis in the three sub-basing
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Agricultural intensification has led wetland farming to transform from being based on natural inundation
regimes 1o being highly dependent on groundwater. The number of cropping cycles have also increased
from one to three in most areas, and traditional crops have been replaced by water-intensive varieties
such as paddy, sugarcane and mentha. Inflowing channels connecting adjoining wetlands are blocked
to protect croplands, impeding natural silt distribution.

riculture

Introduction of pollutants by discharge of wastewater, toilet sewage and solid waste disposal from the
settlernents present on the shoreline was also recorded as a dominant threat being faced by these
wetlands. It Is a major factor behind deterioration of water quality. Also, indiscriminate use of chemical
nputs like pesticides and fertilizers, required for achieving higher agricultural productivity, have
ncreased the risk of their leaching into wetlands with consequences like excessive nutrient loading,
proliferation of invasive floral species and eutrophication

Peri-urban wetlands as dumping gmud
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Production from culture fisheries operations within maun and chaur areas have declined significantly
The fisheries have transformed from a high-value mix of Indian Major Carps in the 1970s and B0s to low
economic value air-breathing fishes and minnows at present, Decreased river connectivity, reduced
surface water availability, shortage of fries and fingerlings, and weak institutional arrangerments are
eritical constraining factors. The social contract between the fishers and farmers, which enabled the
two dominant stakeholder groups to use the wetland area within an intre-annual variation of inundation
regimes, has been stressed due to declining resources and changing land use

Over abstraction of natural resources

3.1.1.6Management arrangements

Palicy and regulatary frameworks

Wetlands conservation for wise use has been placed within the mandate of the Ministry of Environment,
Forest and Climate Change (MoEFCC). Since 2013 the MoEFCC has been implementing the National
Plan for Conservation of Aquatic Ecosystems (NPCA), which aims at ‘mainstreaming the full range of
wetlands biodiversity and ecosystem services within development plans and programmes at various
levelz. The NPCA prowides guidelines to promote an integrated and multidisciplinary approach to
wetlands conservation and sustainable management.

Under the provisions of the Environment (Protection) Act, 1986, a regulatory framework for wetlands
was introduced by the MoEFCC through the notification of Wetland (Conservation and Management)
Rules, 2017. As per the provisions of these Rules, State Wetlands Authorities have been constituted as
the main policy and regulatory bodies within states and stipulate the prohibition and regulation of a
range of developmental activities within a wetland notified under its provision by the State
Governments,




In 2017, the Ministry notified the Wetlands (Conservation and Management) Rules under The
Environment (Protection) Act, 1986, The MoEFCC issued an Office Memorandum on March B, 2022,
reiterating that the 2,01,503 wetlands (>2.25 ha) as per the National Wetland Inventory and Assessment
(NWIAY, 2011 should be protected as per Rule 4 of the Wetlands (Conservation and Management) Rules,
2017. This regulation thus protects wetlands from development threats by prohibiting a range of
activities such as discharge of untreated sewage, and construction within 50 meters of high flood lines.
The Environment (Protection) Rules, 1986, empowers the Central government to prohibit or restrict the
location of industries and carrying on of processes and operations in different areas including wetlands.

Wetlands receive protection from a number of centrally enacted rules and regulations. Provisions of the
Indian Forest Act, 1927, the Forest (Conservation) Act, 1980; and the Indian Wildlife (Protection) Act,
1972 define the regulatory framework for wetlands located within forests and designated protected
areas. The |ndian Fisheries Act, 1897; The Water (Prevention and Control of Pollution) Act, 1974; and
The Biclogical Diversity Act, 2002, provide instruments for regulating various development threats on
wetlands. Further, under the Biological Diversity Act, 2002, the Central Government can issue directives
1o State Governments 1o take immediate ameliorative measures to conserve any area rich in biological
diversity, biological resources and their habitats, especially when the area is threatened by overuse,
abuse or neglect. The said Act also gives State Governments the power 1o notify areas of biodiversity
importance as biodiversity heritage sites.

The Ministry of Water Resources, River Developrment, and Ganga Rejuvenation Notification of October 7,
2016, namely the River Ganga (Rejuvenation, Protection and Management) Authorities Order, 20716 sets
the overarching regulation and management framework for the Ganga River System, including
iribularies, floodplains and connected surface and groundwater regimes, The order defines floodplains
as ‘areas of River Ganga or its tributaries which comes under water on either side of it due to floods
corresponding to its greatest flow or with a flood of frequency once in hundred years'. Rule 4 (ix)
provides that the entire floodplain zone to be construction free zone to reduce pollution sources,
pressures and 1o maintain its natural ground water recharge functions.

The Mational Environment Policy of 2006 articulated the core policy elements of wetlands: including
their inclusion in poverty alleviation and rural development strategies, and taking inte account explicit
impact of developmental projects on wetlands. India’s National Wildlife Action Plan (2017-2031)
identifies the conservation of inland aquatic ecosystems as one of the 17 priority areas and envisages
the development of a national wetlands mission, and a national wetlands biodiversity register as key
interventions (MoEFCC, 2017). Integration of wetlands in river basin management has been identified as
a stralegy for the management of river systems (MoWR, 2012). The National Water Policy (2012)
provides an important policy framework for linking wetlands to water rescurces management. It
recommends the adoption of a basin approach for water resource management and identifies the
conservation of river corridors, water bodies, along with the associated ecosystems as an important
action area and together is proposed in the Draft River Basin Management Bill, 2018. The National
Action Plan for Climate Change includes wetland conservation and sustainable management in the
National Water Mission and the Green India Mission. The National Disaster Management Plan considers
several non-structural measures for flood and cyclone risk reduction measures and makes direct
reference to wetlands.

The Bihar Irrigation Act, 1997, Bihar Ground Water (Regulation and Control of Development and
Management) Act, 2006 and Irrigation, Flood Management and Drainage Rules, 2003 (amended in 2015,
2016 & 2017) are the key legislative regulations for the management of water availability in the wetland
and its catchment. The acts aim to maintain the water availability to meet the water demands of
agricultural and domestic sectors along with the additional focus 1o store and channelise the excess
water to enhance the irrigable area.

The Bihar Waste Lands (Reclamation, Cultivation, and Improvement) Act, 1946, and Bihar Agricultural
and Rural Area Development Agency Act, 1978, guide land-related issues/disputes. Bihar Soil and Water
Conservation & Land Development Act, 1970, have included waterlogged areas prompting the State to
1ake measures for reducing these unproductive lands by essentially funding wetland drainage
programmes.
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Bihar Fish Jalkar Management Act, 2006 (amended in 2010), and Bihar Fish Seed Certification &
Accreditation Act, 2018 have allowed the intensive fish culture of different varieties, including some of
the exotic fishes in the waterbadies of Bihar. The Bihar Biological Diversity Rules, 2017 (framed per the
powers conferred in Section-63 of The Biological Diversity Act, 2002) guides the Bihar State Biodiversity
Board {BSBEB) to collect, compile and manage the existing diversity in the state.

Several statutes of the Government of India and the Bihar state government directly or indirectly support
wetland conservation in Bihar, These are described below in Table 4

Table 4 Key regulatory frameworks relevant for Ganga focdplain wetlands

pollution in River
ganga and ta ensure
continuaus adequate
flow of water to
rejuvenate the River
Ganga to its natural
and pristine condition

Regulation Purpose Scope Key implications for
) d i management of Ganga
;3, e fleodplain wetlands
» b
Wetlands Provides the All wetlands =2.25 ha | Wetland boundary and zone
(Conservation and regulatory framework | except those of influence needs to be
Management) Rules, | for conservation and | covered under the demarcated;
2017 under management of Indian Forest Act,
Enviranment wetlands in the 1927, the Wid life | AAManagement Plan for the
(Protection) Act, country (Protection) Act, wetlands needs to be
1986 1972, the Forest | formulated in line with the
(Conservation) Act, frarmework relecomrnended
1080 under the Guidelines for
implementation of Wetlands
Rules;
Prohibits conversion for non-
wetland uses, solid waste
dumping, discharge of
untreated waste and
effluents from cities and
towns, poaching
The River Ganga Constitutes Applies to the states | National Mission for Clean
(Rejuvenation, authorities at central, | comprising River Ganga, authority is
Protection and state and district Ganga Basin constituted under the Act. It
Management) levels to take including Bihar has administrative, appraisal
Authorities Order, measures for and approval powers and
2016, amended 2019 | prevention, control, duties, functions and powers
and abatement of 1o identify specific threats to
environmental River Ganga and remedial

actions, make the River
Ganga Basin Management
Plan to maintain adequate
ecological flows in the River
Ganga and its tributaries and
prevent, conirol, and check
environmental pollution

The Indian Wildlife
(Pratection) Act,
1872 and The State
Wildlife Protection
Rules, 2020

Protection of wild
anirmals, birds, and
plants and for
matters connected
therewith

Applies to all wild
habitats, protected
areas, wild animals,
specified plants,
wildlife trade and
related matters

Regulatory framework for
management of all protected
areas like National Parks,
wildlife Sanctuaries and
Critically Endangered and
Endangered Species




Regulation Purpose Scope Key implications for
management of Ganga
floodplain wetlands

Emvironment Umbrella law to Covers all forms of The EPA, 1986 and related

Protection Act, 1986 | provide for the pollution and Acts as the \Water Act, 1974,

protection and empowers the the Water Cess Act 1977, the
improverment of the central government | Wetland (Conservation and
environment, and for | to take any all Management) Rules 2017 lay
matters connecied measures for the framework of regulatory
therewith improving tocls 1o deal with pollution
environment quality | from industries, towns and
and lay down settlements located along
standards for the Ganges and wetland
emissions and management. The provision
discharges of the Act can be invoked to
throughcut the make new statutes. The
country NMCG was constituted
under the provisions of

EPA,1986. The Act has been
used to designate Ecological
Zones and to specify the land

uses that are permitted
around
Protected Areas
The Water Aims to prevent and | Mational (Rules Lays down effluent discharge
(Prevention and control water pertain tothe State | standards of sewage and
Control of Pellution) | poliution and to of Bihar) sullage; Provides for the
Actof 1974 maintain/restone constitution of State Level
wholesomeness of Boards for enforcement of
water by establishing various provisions of the Act
central and state
pollution contral
board to monitor and
enforce the
regulations
The Biclogical Conservation of National Prohibits, without the
Diversity Act, 2002 biclogical diversity, approval of the National

sustainable use of its
components and fair
and equitable sharing
of the benefits arising
out of the use of
biological resources,
knowledge and for
matters connected in
addition to that or
incidental thereto

Biodiversity Authority;

Obtaining any biological
resource or knowledge
associated thereto for
research or for commercial
utilization or for bio-survey
and big-utilization;
Transferring results for
manetary consideration;
Application for intellectual
praperty rights




Regulation

Key implications for
management of Ganga
floodplain wetlands

The Bihar Fish Jalkar

Management Act,
2006

Prohibition of fishing

State

Fishing in rivers shall be
prohibited from 15th June to
15th August; Fishing net or
Gill net with less than 4 cm
mesh size shall be prohibited
in rivers; Fishing of
fingerlings of culturable
fishes of any species shall be
prohibited; Putting offence or
any obstruction restricting
the movemnent of fish shall
be prohibited in rivers and
regenoirs

Bihar Fish Seed
Certification &
Accreditation Act,
2018

Provision of quality
fish seeds which
ensure production
and potentiality in the
grow-oul farmin a
sclentific manner for
successful and
sustainable
enterprises and
strengthen seed —
State certification and
accreditation to meet
the requirement of
qualitative and
quantitative seeds for
sustainable
aquaculture

State

The act includes the
following aspects:

Constitution of Seed
Certification & Accreditation
Committee at state and as
well as district level;
establishment of
State/Range/District level
fish seed laboratories,
Registration and grant of
license for seed production
and marketing; Prohibition of
using explosives, poisons,
and any harmful chemicals in
hatchery operations, fishing,
or any other such operations
and sale of brooders

Key Departments and Organisations

Bihar State Wetland Authority

The Govemnment of Bihar, vide its notification no: Wildlife —16/2012 34 (E), constituted the Bihar
Wetland Development Authority (BWDA) as the nodal policy-making and planning agency related to
wetlands in the State. The BWDA, also known as Bihar State Wetland Authority (BSWA), is the nodal
agency for wetland management in the state, per the guidelines of the National Plan for Conservation of
Aquatic Ecosystems (NPCA), 2019. The Minister of Environment, Forest and Climate Change is the
Chairman, while the Developmenit Commissioner to Government is the Vice Chairperson and the Chief
Conservator of Forest (Wetland & Climate Change) Is the Member Secretary. The authority also
comprises Secretaries of different state government departments (Environment, Forest & Climate
Change, Water Resources, Animal & Fishery Resources, Micro Water Resources, Urban Development &
Housing, Rural Development, Tourism, Land Reforms & Revenue) as members. The Authority also
includes experts drawn from ecology, hydrology, fisheries, and sociceconomics.

The BSWA is responsible for the following functions:
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* To formulate policy for the conservation and sustainable management of wetlands of the State
and 1o advise the State Government for this purpose.

«  Toidentify the wetlands of the state and recormmend them to be identified as wetlands of
international importance (Ramsar site) and other significant wetlands to be included under the
National Plan for Conservation of Aquatic Ecosystem.

= To perform the functions assigned to the authority under the Wetlands (Conservation and
Management) Rules, 2017,

= Reviewing and recommending the documents submitted for identification and classification of
wetlands within the jurisdiction of various departments following the criteria specified by the
State Government.

*  Resolving disputes regarding the boundary of wetlands and multilateral rights to tha catchment
area.

= Cooperation with other state, national and international organisations for the conservation and
sustainable management of wetlands.

= Other works are provided under the Wetland (Conservation and Management) Rules, 2017,

Department of Forest, Environment and Climate Change

lhe Department of Forest, Environment and Climate Change (DFECC) is the nodal department to
coordingte with other line departments for addressing the issues related to climate change The
principal objectives of the department include protecting and improving the natural environment,
including wetlands and rehabilitating natural ecological systems; creating biological resources for
catering to various needs of the people on a sustainable basis; implementing the provisions under
various Acts/Rules related to forest, wildlife and environment among others.

District Wetland Committees

The DFECC, in line with decisions of the BSWA, has constituted Distriet Wetland Committees (DWC)
through notification no. 50/ 2020/ 41, dated January 25, 2022 The DWCs are responsible for wetlands
identification and demarcation, preparation of brief documents and health cards, Integrated
Management Plans and constitution of wetland mitras. The District Collector chairs these committees
and has representatives from all concerned line departments.

Bihar State Biodiversity Board

Bihar State Biodiversity Board has been constituted by the State Government as per the provisions of
Biological Diversity Act, 2002 notified by the Government of India. Bihar Biological Diversity Rules, 2004
were notified by the State Government on 17.12.2004 under the provision of Section 63 (1) of Biclogical
Diversity Act, 2002. The notification regarding the constitution of the Board was issued on 11th April.
2005.

The objectives of the Board are: a). Conservation of biodiversity, b). Sustainable use of its components
and, c). Equitable sharing of benefits arising out of the use of biological resources and associated
traditional knowledge.

= The activities of the Bihar State Biodiversity Board are categorized into the following thematic
areas;

* Research and Documentation

»  Education, Awareness and Training

*  |n-situ and Ex-situ Conservation

* Sustainable use and equitable sharing of benefits Governance

= Policy and Law

* To perform such other functions as may be necessary to carry out the provisions of this Act or
as may be prescribed by the State Government,

* To regulate by granting of approvals or otherwise, requests for commercial utilization or bio-
survey and bio-utilisation of any biological resource by Indians;

* To advise the State Govemment, subject to any guidelines issued by the Central Government,
on matters relating to the conservation of biodiversity, sustainable use of ite components and
equitable sharing of the benefits arising out of the utilization of biological resources.
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Water Resources Department

The Water Resources Department, formerly known as the Irrigation Department, protects the right of the
State to share Water of Inter-State Rivers and Basins. Their fields of operations include the creation of
irrigation potential and utilization of created potential through construction, maintenance, and regulation
of major and medium irrigation schemes; restoration of lost irrigation potential of old irrigation

schemes; construction and

maintenance of embankments, revetment in selected portions of river banks, land spurs and other
necessary flood protection works; draining of waterlogged areas, Implementation of participatory
irrigation managernent; providing the optimum benefit of the major and medium irrigation projects to
the beneficiaries, committees through administrative control over Command Area Development
Agencies; and Intra State River Linking Schemes. The Minor water resources cepartment is entrusted
with the revival of associated mauns/chaurs/ponds such as Guabari, Bikramppur, Rahuya, Larbhaiya,
Situha, Pasoya, Barila Chhoti and Badi Patiya, Dakshin chaur amang others around the wetland through
the implementation of various central and state government schemes.

Department of Animal Husbandry and Fisheries

The management of wetlands outside the Protected Area (PA) network lie within the jurisdiction of the
State Department of Animal Husbandry and Fisheries. The Bihar Fish Jalkar Management Act (2006), as
amended in 2007 and 2010, provides the overarching framework for the management of these areas.
The term Jalkar refers to a range of wetlands (including tanks, ponds, lakes, rivers, a nd watercourse
channels, amang others) in which makhana (Euryale ferox), singhara ( Trapa natans) and fish are reared
and is under the administration of the Depariment of Animal Husbandry and Fisheries. The
departmental work is supported by block-level functional co-operatives which are actively engaged at
different wetland complexes. As per provisions under the Act, these Jalkars are leased to fisher
cooperatives on a seven-year cycle. The lease value is based on average production (generally for the
past five years), and a price fixation commities sets average prices.

The Bihar Krishi Roadmap was initiated in 2008, It forms a comprehensive strategy for agricultural
development contributing to food security and rural development, Given the challenges posed by
climate change, rising population, and economic struggle, the Bihar Krishi Roadmap aims 1o enhance
agricultural productivity, sustainability, and farmers’ livelihoads through various initiatives and reforms,
such as;

= |mproved agricultural practices

»  Crop diversification

»  Integrated pest management

»  Organic farming

«  Irrigation and water management through micro-irrigation, rainwater harvesting, watershed
management

«  Markel access

» Financial support and insurance

»  (Capacity building and extension services

Revenue and Land Reforms Department

The Revenue and Land Reforms Department deals with land management, land survey and settlernent,
land consolidation, land acquisition for different Central and State Government schemes, and the
Agriculture Census of national importance. The department is also entrusted with settlements of the
private claims to the Protected Area wetlands such as the Kanwar Lake Bird Sanctuary.

Department of Panchayati Raj

The Panchayati Rej system in Bihar was implemented in 1954, following the recommendatians of the
Balwant Ral Mehta Committee. The system has evolved over time, with several amendments and
reforms to enhance its effectiveness. The 73" Constitutional Amendment Act, 1992, empowered the
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states to establish a three-tier system of Panchayati Raj institutions (PRIs) consisting of Gram
Panchayat (village level), Panchayat Samiti (block level), and Zila Parishad (district level). Each tier of
governance has its own composition, functions, and responsibilities, ensuring local self-governance and
participatory decision-making.

The functions and responsibilities of the Panchayati Raj Departrent are:

»  Planning and implementing various developmental programs concerning agriculture,
infrastructure, health, education, and sanitation.

= Allocation and utilization of funds from the state and central gavernment for rural development.
The Depariment monitors the proper use of resources and ensures transparency.

+  The department plays a crucial role in implementing schemes related to poverty alleviation,
employment generation, women empowerment, and education.

* QOrganizing training programs for elected representatives and local officials to enhance their
skills in governance, project management, and community engagement.

Bihar State Disaster Management Authority

The Bihar State Disaster Management Autharity (BSDMA) was set up in 2005 according to the National
Disaster Management Authority (NDMA) guidelines. Following this, the District Disaster Management
Authority (DDMA) was instituted. The BSDMA is accountable for various actions as envisaged in the
National Disaster Management Act, as per Section 18 (2). I lays down guidelines to be followed by the
different state and district departments to integrate measures such as embedding wetlands
conservation for the prevention of disasters and mitigation in their development plans and projects and
provides necessary technical assistance therain.

Research and Academia

Many knowledge institutions and centres of excellence are involved in the conservation and
management of wetlands in the state. Research institutions like the Zoological Survey of India,
Pondicherry University, Central University of South Bihar, Bhagalpur University, IT-Kanpur and others
have addressed various aspects of wetlands like biodiversity, avifauna, land use dynamics, hydrologic
regimes, pollution and socic-economics.

Civil Society Organisations

There are multiple initiatives taken by different Non-Government Organizations (NGOs) like Wetland
International South Asia (WISA), BNHS, SEEDS, Jamia Rizwania Educational and Charitable Trust, Dharti
Foundation and others for the assessment and management of wetlands in cooperation with the local
community-based organizations. The grassroots community-based organizations are broadly
represented by cooperative groups formed around wetland produce like fisheries, agricultural products,
value-added products, or local conservation organizations. They support capacity building of shoreline

* communities and facilitate the implementation of government schemes and programs related to
wetlands conservation.

3.1.1.7 Preparation of brief documents

Brief documents of 124 wetlands have been compiled (Table 5) and will be uploaded into an electronic
database of the Environment, Climate Change & Wetlands Wing of the Department of Environment,
Forest & Climate Change, Bihar, Each brief document has the following sections - Identification, location
and Jurisdiction; Site characteristics; Biodiversity; Ecosystem services; Pre-existing rights and privileges;
Fresent and potential threats; Activities proposed to be requlated: Activities proposed to be permitted
and List of available scientific resources used. Apart from this, the document alse contains the wetland
site map and the map of the zone of influence.
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Table 5 Number of welland brief documents compiled in respective sub-basins

Sub-basin . Districts Number of wetlands brief
‘& j : | documents compiled
Ghaghar, Ghaghara Confluence to Bhojpur 4
Gomti Confluence and Sone
Buxar 5

R

Begusarai

Bhagalpur 19

Chapra 7
Katihar 1
Khagaria ]

Lakhisarai 2

Munger 5

Patna 7

Samastipur 4

Vaishali &

"Kos, Bhagiraihi and others (Ganga Lower) | Bhagalpur _

Katihar Y

T L e ] el o L e i e g 11
21 R L o P et g -

3.2.1.1Ecosystem functions and threats mapping

The 10-km buffer region around River Ganga channel has primarily the following three landform types
which serve as host to the wetlands and determine its size and shape:

«  River- linear, though not necessarily straight open depression formed by River Ganga, its
tributaries.

«  Flats - flat or slightly undulating terrain adjoining the channels which also serve as the
floodplains.

+  Basins - contained, closed depressions in the landscape forming a trough.

water distinguishes wetland habitats from other terrestrial habitats and influences biological response
by its presence, depth, chemistry and movement. The period of water availability in the wetland also
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termed as "hydro-period’ usually characterized in terms of Its permanence or intermittence, reflects the
balance between precipitation and evaporation, recharge and discharge, permeability of underlying
sediments and shape of the wetland. Generally, a mix of two hydrelogical conditions is seen in the
landscape: inundated (free standing water aver secils with scil below the surface being saturated), and
waterlogged (soils that are saturated with water vet water does not inundate the soil surface).
Therefore, three types of water permanence can be discerned in the landscape:

+  Permanently inundated - water covers the land surface throughout the year.

+  Seasonally inundated - surface water is present for extended periods especially post monsoon
but gradually recedes by the end of winters or early summers

* Seasonally waterlogged — substrate is saturated for extended periods with surface water being
seldom present.

Combining the various type of landforms with various types of water permanence provides five major
wetland types, which are shown in the Table 6.

Table & Hydro-geomorphic classes of wetlands in River Ganga foodplaing fi
Hydrology PlI'I'I'III'_'rl:I]I" inundated | Seasonally Inundated | Seasonally waterlogged

Landform

Basin Lake/Swamp/Marsh Surnpland Dampland
Flat Floodplain Palusplain
Channel River River River

A wetland function score was derived for functions like flood buffering, groundwater recharge and water
purification for each of the 124 wetlands surveyed in this sub basin. The classification schema was
based on 7 components (a) geomorphology (b) water source (c) water permanence (d) hydrodynamics
(e) soil type (f) vegetation cover (g) wetland area. The properties of these following compeonents were
given weights with respect to the significance of their delivery to the function as shown in the Table 7.
Wetlands were classified as per the properties of each component and the properties were rated as per
their significance of the property to deliver the respective functions. The ratings are as shown in the
Table B. The functional score was estimated using the equation given below:

FS=TW.xR,

where FS is functional score, W: is the weightage given to particular function and Re is the associated
functional score,

In terms of water purification, flood buffering and groundwater recharge performed by the wetlands, the
following assumptions have been used

* Depressions and flats offer a certain degree of water storage as per the depth. Deeper the
depression, more will be the water stored in the wetland.

= Wetlands that a greater ability to store precipitation and surface run off offer better
groundwater recharge.

= Wetlands having a horizontal maobility of water offer better water purification due to exposure to
sunlight and horizontal flushing,

*  Soil with high permeability have more hydraulic conductivity, thereby storing and transporting
mare groundwater. High permeability also allows water 1o flow through a porous media which
act as a filtration unit. It can also help in storing excess water during flooding event.

* Vegetation along wetlands trap excess sediments and heavy metals thereby helping in flood
buffering and purification of water. However, a lesser vegetation cover facilitates greater
groundwater recharge owing to the fact that vegetation cover is inversely proportional to the
surface area of water in the wetland.
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Table 7 Weights of the components to deliver the respective welland function

Components/Functions | Flood buffering Groundwater recharge | Water purification
Geomorphology 0.6 ~ 106 03

Water source 0.3 03 0.3

Water permanence 1 1 06
Hydrodynamics 0.6 1 03

Soil type 0.3 0.6 06

Vegetation Cover 0.3 0.6 1

Wetland Area 1 06 1

The influence gradient for each category on the functions has been listed in Figure 12
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Table 8 Ratings of the properties of components to dellver the respective wetland funclion

Components/Functions | Properties Flood Groundwater Water
: | buffering recharge purification

Geomorphology Flat 5 5 5
Depression 10 10 10

Water source Only precipitation 10 10 10
Precipitation and 5 b 5
surface runoff
Groundwater 1 1 1
Surface water and B 8 8
groundwater

Water permanence Seasonal 1 1 1
Imtermittant 5 5 5
Permanent 10 10 10

Hydrodynamics Horizontal 10 5 10
Wertical ] 10 5

Sail type Soil with high 10 10 10
permeability
Soil with low B 5 5
permeability

Vegetation Cover Total 10 1 10
Partial a 5 a8
Peripheral 5 8 5
No Vegetation 1 10 1

Wetland Area <1 ha 1 1 1
1toSha 3 3 3
S5to 10 ha 5 o 5
10 to 20 ha 7 7 7
2010 30 ha 8 B 8
=30 ha 10 10 10

The functional scores for each function of all wetland classes are shown in Figure 13, Figure 14 and
Figure 15.°

In sub basin 1, the wetland classes of floodplain and sumpland are present. The overall functional
scores for flood buffering, groundwater recharge, and water purification have been found to be higher
for the sumpland compared to the floodplain within the basin.

Dampland, floodplain, lake, palusplain, river and sumpland wetland classes are present in sub basin 2.
Lake has been found to be highly functional in the basin with highest functional score with respect to
flood buffering, groundwater recharge and water purification within the basin.

Dampland, lake, palusplain, river and sumpland are the wetland classes present in basin 3, Among
these, lake and sumpland were found to be highly functional with respect to flood buffering,
groundwater recharge and water purification.
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Flood Buffering
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Figure 13 Functional scores for each function of all wetland classes in sub basgin 1
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Figure 14: Functional scores for each function of alf wetiand classes in sub basin 2
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3.2.1.2Wetlands Prioritization

A functional score (FS) was derived for key functions of the wetland like groundwater recharge potential,
flood buffering and water purification using the hydro-geomerphic approach wherein the wetlands were
ranked as per the significance of functional attributes like geomorphology, water source, water
permanence, hydrodynamics, soil type and vegetation. The score was then aggregated with the
ecosystem service index (ESI) derived from the ecosystem services assessment using the RAWES tool
for the surveyed wetlands. The aggregate score was the plotted in & quadrant chart against the threat
score for the individual wetlands. Wetlands exhibiting High FS+ESI Score and High Threat Score were
given High Priority for conservation and management Wetlands having High FS+ESI Score and Low
Threat Score and, Low FS+ES| Score and High Threat Score were given Moderate Priority far
conservation and management Figure 16). The plotted graph (Figure 17, Figure 18 and Figure 19) for all
surveyed wetlands summarises the wetlands prioritised and categorized into three phases based on
their significance for management interventions in the sub basin. Thus, Phase 1 corresponds to high
priority, 2 to moderate priority and 3 to low priority wetlands respectively

:
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Figure 16: Phasing justification diagram based on cumuistive aggregate of ecosystern senvices index, functional
scares and thresl SCOres

All the wetlands in sub basin 1 lies within high priority category with high function and high threat score
Wetlands like Gokul Jalashay, Badka Taal and Lohandiya has highest function and threat score and
needs 1o be priortised for management

In sub basin 2, around 50 wetlands lies under high priority category, 12 wetlands lies under moderate
priority and 2 wetlands lies under low priority. ‘Wetlands like Madhopur Patpar, Jamunapur Rucar,
Paharpur and others needs to be priortised for management for their high functionality and threat.




In sub basin 3, 26 wetlands lies under high priority category with high threat and high function score, 20
wetlands lies under moderate priorty with high threat low function or low threat high function score and
3 wetlands lies under low priorty category with low threat and low function scores,
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Figure 18: Categorising wetlands on the basis of their threal scores, scosystem services index and phasing for basin 2
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Figure 19: Categonising wetiands on the basis of their threat scores, ecosystem services index and phasing for basin 3

Wetlands have been categorised in four management categories i.e. Village Ponds, Urban and Peri-
urban wetlands, Agricultural floodplains and Fishery wetlands. The Ganga floodplain wetlands can be
classified in to different categories based on the landscape setling and wetland use. Wetland ownersnip
is heterogenous but ownership can be attached to each class based on the dominant institution.

+  Ponds - The wetlands less than 5 ha are classified as ponds. Mostly these wetlands fall within
the jurisdietion of a Gram Panchayat. Funds are earmarked as part of village development plans
for the development of wetland and water resources,

«  Urban/Peri-urban wetlands - The wetlands within urban limits are mostly managed by
municipalities unless privately owned.

Another classifier is the wetland use and rights and privileges that communities enjoy in these wetlands.
Maostly wetlands are used for agriculture.

+  Agricultural floodplains - Agricuitural floodpleins occupy peripheral areas around villages, rivers,
roads. Located away from human settlements, many serve as buffer zanes and as connectors
and migration corridors between national parks, wildlife sanctuaries and reserved and protected

forests.
«  Fishery wetlands: Wetlands primarily used for fisheries have been classified as fishery
wetlands, The ownership of these wetlands are mainly with the Fisheries department.

Table 9, Table 10 and Table 11provide detail description of wetlands under the different management
categories in respective sub basin
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Table & Descrpiion of management categories in sub basin T

! Area and other Ecosystem Threats | Ownership | Rights &
morphological | services | predominance privileges
features predominance

Pond (N=3) Small wetlands These These Majority Fighing and
<5 ha area. The wetlands are | wetlangs face | wetlands plant
wetlands are noted for their | several major | are harvesting,
naturally formed | regulatory threats, managed by
in flats or services, including under government
depressions. The | particularly in | excessive govemment departments
majority of these | mitigating water control and
wetlands (65%) wiater extraction for | (66%) conducted
are hydrologically | shortages irrigation, without
connected, while | during overfishing, leases, ooour
all remain droughts and | overgrazing, in 100% of
seasonally in regulating and the the wetlands
inundated. The flood hazards, | leaching of Furthermore,
median water with a score of | animal waste. all wetlands
depth across 0.78. are used for
these wellands is | Additionally, bathing and
2.5 meters, they play an animal

important role wallowing,

in supporting with
ecosyslem significant
services religious
(0.73), practices
especially in taking place
nutrient in and around
cycling and these wetland
soil fermation, areas.

Flhseries The wetlands are | The wetlands | A major threat | The All of the

Wetlands relatively large in | offer 1o these wetlands wetlands

(N=2) size, with all substantial wetlands is the | are jointly (100%) report
(100%) naturally | supporting excess|ve owned by fishing
farmed in services, extraction of | Village activities
depressions. raceiving a water for Panchayats | carried out
Thay are score of 1, irrigationand | and Private | under
seasonal and particularly in | domestic use. | owners government
connected in habitat They are also lease
nature, provision and | vulnerable to agreements

nutrient unsustainably as well as
cycling. high levels of threugh
Regulatory fish private
services are harvesting means,

also highly Furthermore, Additionally,
valued, witha | the presence water is
score of 0.78, | of invasive withdrawn
followed by plant species fram all
cultural intensifies wetlands for
services (0.6} | these threats. both




5 Area and other | Ecosystem Threats Ownership | Rights &
morphological services predominance privileges
features predominance

and domestic and

provisioning agricultural

services (0.4). pUrpOSes.
Religious
activities are
also
cammanly
chserved
across all of
these
wetlands.

Floodplain Wetlands range | The wetlands | The wetlands | All wetlands | All of the

Agricultural in size from 6to | provide high are threatened | are owned | wetlands

Wetlands(N=3) | 4560 hectares. All | regulatory by excessive by (100%) are
(100%) are (0.83) and water government, | subjected 1o
permanently supporting extraction for | With (66.6%) | water
inundated and SEMICES irrigation, under village | abstraction
connected in (0.80}, nutrient panchayats | for irrigation
nature, 6m isthe | including loading from and purposes.
median water nutrient agricultural remaining Additianally,
depth cycling, water | runoff, 33% under | nearly all are

regulation, alterations or | revenue used for the
pollination, reductions in | department | wallowing or
and water natural water bathing of
avallahility inflows, and domesticated
during the leaching of animals.
droughts. both animal Fishing
Additionally, and human activities
they hold waste, under lease
significant agresments
gpiritual and take place in
religious value, 100% of
with a score of these

0.5. wetlands.

Urban and The wetlands has | The the wetland fully owned | The wetland

Peri-Urban an area of 3,24 supporting face by is utilized for

Wetlands ha and is services (0.8) | significant government | fishing

(N=1) surrounded by were regarded | threats, activities with
built up as roads | as the most including the farmal
and settlerments. | imparnant, construction government
The flow of fallowed by of powerlines lease. Itis
wetland is static | regulatory in and around also subject
with vertical flow | services its area, to water
and is seasonally Poliution is a withdrawal
inundated major concem, for

with the agricultural
discharge of and domestic
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‘ Area and other | Ecosystem Threats Ownership | Rights &
morphological services predominance privileges
features predominance | |

untreated purposes and
sewage and experiences
the dumping the bathing
of solid waste and

being wallowing of
widespread. domestic
Furthermaore, animals.
substantial

groundwater

extraction and

the harvesting

of wetland

plants in the

surrgunding

areas

exacerbate

these

challenges.

Tabie 10: Description of management categories in sub basin 2
Management | Area and other | Ecosystem Threats | Ownership | Rights &
categories morphological services predominance privileges
features predominanc :
e
Pond (N=8) Small wetlands These These 75% of the Fighing and
<Shaarea. The |wetlandsare |wetlandsare | wetlands are | plant
wetlands are primarily subject to fully owned | harvesting
naturally formed | recognized for | several by under
in flats or their significant Government, | government
depressions. Th | regulatory threats, therestare | department
e majarity of services, including privately leases are
these wetlands particularly in | alterations in | owned prevalent,
(63%) are flood hazard | natural water occurring in
isolated, while regulation, inflows, mare than
only 13% remain | with a score increased 87% of the
permanently of 0.63. They | sediment wetlands,
inundated. also provide depasition Additionally,
Additionally, 87% | moderate within and around 50%
of the wetlands | levels of around the of these
exhibit static cultural wetlands, wetlands
waters with Services groundwater hold cultural
vertical flow (0.53) and extraction for significance,
patterns. supporting irrigation in with religious
services nearby areas, practices
(0.52). the conducted in
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Management Area and other | Ecosystem Threats Ownership | Rights &
categories maorphological services predominance privileges
features predominanc
e
However, the | introduction of and around
overall invasive plant the wetland
ecosystem species, and areas.
services the discharge
offered by of untreated
these gewage.
wetlands are
lower
compared to
those
provided by
agricultural
wetlands.
Floodplain Wetlands range | High The wetlands | 75% are Agricultural
Agriculture insize from 5.5 | regulatory are threatened | privately practices are
Wetlands (N=8) | to 75 hectares. (0.7) and by excessive ownad (S0% | conducted in
Mast of these supporting water fully owned | 75% of the
wetlands are services exiraction for | and 25% wellands,
formed in (0.62) owing | irrigation, partially by | while all
depressions, with | to local nutrient government | (100%)
75% being climate loading from | s and private | wetlands are
seasonal and regulation, agricultural owners) subject to
connected in water runoff, water
nature. Depths regulation and | drainage abstraction
vary significantly, | provision of through for irrigation
with a maximum | habitat, ehannelization purposes.
range of 2 to 50 ,the Additionally,
meters, construction 87% of the
of power lines, community
and the utilizes these
leaching of wetlands for
animal waste, willowing or
bathing their
dornesticate
d animals.
Fishing
activities
conducted
under lease
agresments
occur in 38%
of the
watlands.
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Management | Area and other | Ecosystem Threats Ownership | Rights &
categories morphological | services predominance privileges
features predominanc
e "
Fisheries The size of the Provides A significant Majority Nearly 91%
Wetlands(N=22 | wetlands ranges | substantial threat to the wetlands are | of the
] from & to 74 supporting wetlands is completely | wetlands
hectares. Most | services, with | the reduction | under report fishing
of the wetlands | a score of or alteration of | government | activities
are formed in 0.76, including | natural water | control conducted
depressions and | habitat inflows, (73%) under
channels, with provision and | accompanied government
59% being water cycling. | by shifts in the leaze
connected and Regulatory timing of agreements.
permanently services are water Additicnally,
inundated. The also highly availability. water is
depth of these valued, Over withdrawn
wetlands varies | scoring 0.67, | extraction of from 32% of
between 2 and followed by fish, due to the the wetlands
40 meters, with a | cultural wetlands’ use for domestic
: median depth of | services for fishing, has and
10 meters, (0.47) and become a agricultural
provisioning major purposes
Services CONCern, a5 Boating
(0.33). has the activities are
discharge of also
sewage into observed in
the wetlands, 32% of these
Additionally, wetlands.
nutrient-rich
runoff from
nearby
agricultural
fields further
exacerbates
the threats
facing these
ecosystems
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Management | Area and other | Ecosystem Threats Ownership | Rights &
categories morphological services predominance privileges
features predominanc
e
Urban and Peri- | The majorityof | The regulatory | The wetlands | 69%of the The primary
Urban Wetlands | the wetlands are | services are located in | wetlands are | uses of
(N=28) smallerthan 20 | (0.64) were areas with owned by wetlands
hectares in size, | perceived to large govemnment | include
with a median be important | populations, while around | irregular
depth of 10 followed by which renders | 32% are fighing
meters. Half of supporting them privately activities
the wetlands services susceptible to | owned (92%).
(50%) are (0.49), paliution, These grazing
isolated, while particularly wetlands (64%), and
the other half from the suffer from a | bathing of
(50%) are durnping of lack of animals
connected, solid waste maintenance | (67%).
Mearly all of the and the and are
wetlands (90%) discharge of continuously
are seasonal in untreated exposed 1o
nature. sewage. various
Adaitionally, threats.
thereis
significant
groundwater
extraction in
the
surrounding
areas. The
construction
of houses
within the
wetland zone,
along with the
presence of
roads and
power lines
nearby, pOSes
a continual
threat to these
ecosystems
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Table 11 Descngtion of management calegaras in sub basin 3

Management Area and Ecosystem Threats Ownership Rights &
categories other services predominance privileges
merphological | predominance |
features :
Village Pond Small These These Majority Fishing
(MN=18) wetlands <5 ha | wetlands hold | wetlands face | wetlands are | (66.6%) and
area. The significant nUMmerous privately the harvesting
wetlands are potential for threats, owned of aguatic
naturally providing primarily (72.2%) plants (72.2%)
formed in regulatory driven by local are prevalent
channels or services (0.79), | factors. activities,
depressions. | though they Notable occurring in
All wetlands exhibit limited | among these over half of
{100%) are cultural value | is the the wetlands.
isolated. The | (0.57), likely extraction of Additionally,
maximurm duetowaste | groundwater BE% of these
depth varies discharge into | near wetlands wetlands are
from2to20m | the for irrigation utilized for
with a median | ecosystem. pUrposes, agricultural
valueof Sm Additionally, alongside the purposes,
Majority of the | they play an discharge of
wetlands (94 | important role | nutrient-rich
%) remain only | in delivering agricultural
geasonally supporting runoff,
inundated services (0.66). | househald
However, the toilet waste,
provisioning and untreated
services of sewage into
these wetlands | the
are ecosystem.
comparatively
lower and not
prominent
across all
areas.
Floodplain Wetlands size | High The wetlands | 40% partly or | Agricultural
Agriculture varies from are | regulatory face the threat | fully owned practices are
Wetlands (N=5) | 20-110 hain (0.85) and of excessive by conducted in
size. Shallow | supporting water governments | 60% of the
wetlands with | services (0.78) | extraction for | and rest wetlands,
depthof 110 6 | owing to their | irrigation, have private | while B0% of
m. All groundwater | alteration in ownership these
wetlands recharge, lecal | natural water wetlands
(100%) are climate inflows, experience
seasonal in regulations nutrient wiater
nature. and provisions | loading from abstraction
of habitat agricultural for irrigation
runaff, purposes. The
excessive use of boats
extraction of is also
fish, and common in
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Management Area and Ecosystem Threats Ownership | Rights &
categories other i{lnrlnll predominance privileges
morphological | predominance |
features L
structural approxirmately
madification a0% of the
through wetlands,
construction Additionally,
of roads grazing of
domesticated
animals is
highly
prevalent in
these areas.
Fisheries Wetlandvary | Thewetlands | Ashiftinthe | 60% of the The rights and
Wetlands{N=25) | in terms of offer timing of water | wetland is privileges
area ranging substantial availability has | fully associated
from 610124 | regulatory emerged asa | government | with the
ha. The services (0.82), | significant owned while | wetlands aim
maximum which threat 1o the around 40% | to meet the
depth varies encompass wetlands. is privately subsistence
from 2 to 20 m | water supply Given their use | owned (20%) | needs of local
with a median | during for fishing, the | of which is communities,
value of 5m. droughts and | overextraction | jointly owned | with B4% of
The wetlands | disease of fish has by fishing
are formed in | regulationin become a government | activities
channels or livestock. major concern, | and conducted
depressions Additionally, alongside the | individuals under
with the supporting rernoval of government
Majority of the | services are wetland soils. lease.
wetlands (80 | highly valued | Furthermore, Additionally,
%) remaining | (0.67), the discharge water from
only followed by of nutrient-rich 92% of the
seasonally cultural runoff from wetlands is
inundated services (0.6) | adjacent withdrawn for
and agricultural agricultural
provisioning fields poses an purposes. Tha
services (0.56). | additional utilization of
threat to these these
ecosyslems. wetlands for
religious
practices is
also
significant.
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Management | Area and Ecosystem | Threats Ownership | Rights &
categories other services predominance privileges
morphological | predominance .
features ¢35,
Urban and Peri- | The wetlands | The regulatory | The wetlands | Fully The wetland is
Urban Wetlands | has an area of | services (0.5) | are subjectto | Privately utilized for
{N=1) 1895haend |wereregarded | intense owned fishing
is surrounded | as the most threats, activities
by buik up as important, including without any
roads, followed by dralnage formal
settlements. provisicning through government
railway. The services (0.4). | channelization lease. It is
wetland is No supporting | and tha also subject 1o
isolated and is | or cultural construction water
seasonally services have | of roads within withdrawal for
inundated been identified | wetland areas. agricultural
in association | Pollution is a and domestic
with the particularhy purposes and
wetland. significant experiences
issue, with the the bathing
discharge of and wallowing
untreated of domestic
sewage and animals.
the dumping
of solid waste
belng
prevalent
Additicnally,
groundwater
extraction in
the areas
surrounding
the wetlands is
substantial.

Tabie 12, Table 13 and

Table 14 provides the details of phasing of different wetlands within different basins and management

categories. Phasing of wetlands for management has been done on the basis of their priartization. High
priority wetlands have been scheduled to be managed in Phase 1. Similarly wetlands of moderate
priority have been scheduled for Phase 2 and wetland of low priority have been scheduled for Phase 3.

Table 12. Category of wetlands in the basin 1 based on their phase and management categary

Management Categories Phase 1 Phase 2 | Phase 3
Village Ponds Badka Taal

Dalsagar Pokhar

Milkipull Pokhar
Urban and peri-urban wetlands | Anjani Talaab
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Management Categories Fllﬂf"l Phase 2 | Phase 3
A;rﬁCunufal Floodplain wetlands Luhal"ldiya

Nathmalpur Bhagad

Sermra Bhatu Chakiya Ghat

Fishery

Gokul Jalashay
Sulkhi Suiya

Papraur Pond

Table 13: Category of wetiands in the basin 2 based on their phase and management calegory
Management Phase 1 Phase 2 Phase 3
categories
Village Ponds Haraull Chaur Chawki Balia (
hal
Kama sthan Dhan Patori Sauthallya Pokhar)
Minapur
Sajua
Shapur Dharmi milik
Urban and peri-urban Ashpatpur Singhla Ash pond mahesha Dhanura
wetlands manda
Bahatra
Bagh Taj khan Pokhar
Begampur
Champapur
Bharatkhand ey
. Maheshananda
Bihpur
Manikpur
Dhighl i
Marwa Pachim
Durgapur
Panapur Dharampur
Jamalpur
Kahalgaon
Kahalgaon L
Kasriyadhar
Pokrama Emampakri
Rampur Diara
Sabalpur Pachami
Sultanpur
Temtha karari
Agricultural Floodplain | Jagteli
etland
B Khajuhata
Kutlupur Diyara




Phase 1

| Phase 2

Sahpur
Sahpuraina
Shekhpura
Teghra

Naugachhiya (Dumariya
Chaparghat)

Maugachhiya (Bornahan)

Maugachhia (Maugachhia
balha)

Fishery

Auta Bihar
Bakhda Balia
Bishanpur ber
Dalsinghsarai
Dargahpur
Deemha
Dhobhawan
Durmn bujurg
Hiro Diara
Jamunapur Rudar
Khauwa
Machopur patpar
Mahnar
Paharpur

Sonaru

Teghra
Vikrampur

Naugachhiya (Jairmapur
nankar)

Chawki (Ohamp Talab)
Chawki (Murda nala)

Harpur Phatikwara

Rattipur Bariya




Tabte 14- Category of wetlands in the basin 3 based on their phase and management category

Management categories Phase 1 Phase 2 Phase 3
Village Ponds Durgapur Chatra kani chohar Amdabad
Jamra Gidha Nand Gaon Kala
Jangalatal Karimullahpur L
Lakhanpur Lahsa
Laernipur Mohanpur
Lulhi Sisia
Madheli Dhobaniya Milik
Muradpur Kishanpur
Urban and peri-urban Kahalgaon
wetlands
Agricultural Floodplain Lahsa Raunia
——_— Madhepura Vishanpur
Madhopur bhorang
Mardauni
pachiarital
Fishery Baulia Ishapur Mancharpur
Bhagwanpur Kahalgacn
Bhawanipur Sharwan tal milik
Darondha milik Bathna
Govindpur Carbarti mili
Gurgaon Chuhat
kadha gola ghat Gobindpur
Kolasi Gogabil
Mohan Pur Asia Muradpur {Gaide
Mohanpur B
—— Vishanpur
Sikkat
Sowa

3.2.1.3Ecosystem Health Report Card

Wetland Health Cards for the surveyed wetlands were prepared to help identify immediate threats and

identify priority areas for future conservation works. The scores assess wetlands using nine indicators
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across four broad categories - Area, Hydrology, Biodiversity and Governance. The wetland health scores
were categorized from A+ to E as per Table 15

Table 15: Categorization of health score based on the ecosystem health assessment

Heslth Score

Excellent 0.96-1.00 A+
Very Good 091095 A
Good 0.86-0.90 B+
Moderate 0.81-0.85 B
Fair 0.76-0.80 C+
Bad 0.71-0.75 c
Very Bad 0.61-0.70 D
Worse 0.51-0.60 E

In sub basin 1, most of the floodplain wetlands are in category E indicating poor health. |solated
sumplands have poor health with wetlands lying under category D. Wetlands within the basin have

Dissolved Oxygen mare than 4 mgy/l indicating good water quality. However, components such as lack
of institutional and management framewark, presence of invasive species and conversion of wetland to
non-wetland use is leading to overall bad health score. (Figure 20 and Map 7)
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Figure 20: Health scores of surveyed wetlands in sub basin]
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In sub basin 2, all wetlands are lying under category D and E indicating poor health status. Few wetlands
within the basin like Sajua and Sahpur have not been converted to non-wetland use since 2008
However, there is a ¢lear lack of govemnance structure within the basin for the conservation and
management of these wetlands. Nearly 92% of the wetlands in the basin lies in category E of health
grade whereas 8% of the wetlands lies in category D. (Figure 21 and Map B)
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Figure 27: Health scores of surveyed wetlands in sub basin? .

Wetlands within sub basin 3 have health grades of category D and E indicating poor health. Hydrologieal
and catchment indicators such as status of inlets, outlets and water quality are in good state, However,
indicators related to wetland biodiversity and governance are in poor condition. Most of the wetlands
within the basin are converted for non-wetland use emphasising their protection through strong
regulatory regime. (Figure 22 and Map 9)
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Map 9 Surveyed wetlands under different categories in the 10 km buffer zone along River Gangs m sub basind




3.2.1.4Threat Mapping

Gangetic floodplain wetlands in Bihar have been subjected to a wide range of anthropogenic
disturbances accentuated by rapid and unrequlated development along with an increase in use of
chemicals in agricultural inputs since advent of green revolution. As an offshoot of the same, the region
saw an increase in population due to rapid economic activities with repercussions for natural
ecasystems including wetlands.

Assessments of change in land use and land cover has brought to fore the loss of wetlands to the tune
of 4070 ha, assessed for the period of 2008-2023. The primary causes underpin conversion ta norn-
wetland uses, pollution, declining groundwater levels and unsustainable harvest as major stressors that
have contributed to thig loss of wetlands. Also, embankments constructed as a response 1o an nual
flood inundation regime of River Ganga in the state, has caused a significant reduction in riverine
connectivity and have adversely influenced hydrodynamics of floodplain wetlands.

Requirements of water intensive crops introduced by green revolution has led to development of
extensive network of irrigation canals that have added to fragmentation caused by linear infrastructure
while simultaneously giving rise to a new set of wetlands that are sited along these structures, receiving
their inflows from these canals. It has also added to non-judicious abstraction of groundwater often
influencing the local hydrodynamics of the regicn. Also, indiscriminate use of chemical inputs like
pesticides and fertilizers, required for achieving higher a gricultural preductivity of such crops, have
increased the risk of their leaching into wetlands with consequences like excessive nutrient loading.
proliferation of invasive floral species and eutrophication for the ecosystem with implications for
population of native species and ecosystem’s life sustaining functions.

Increasing upstream demand for water for agriculture and fragmentation of hydrological regimes
through the construction of dykes and channels have caused an overall reduction in water availability,
Increase in sedimentation, and shrinkage in the wetland floodplain area.

It was also observed during baseline survey that overall vulnerability of wetlands was also increased due
to a general lack of awareness about values and functions of wetlands amongst shoreline communities,
that at many places consider them as mere “wastelands”. This attitude of apathy amalgamated with
broader governance and management issues has led to overall deterioration in condition and functions
of wetlands in the landscape.

Identification of direct drivers of adverse change in wetlands is an important step in designing of
efficient and cost-effective strategies for management of such threats, For the wetlands located within
landscape, 25 direct drivers of threat (parameters) were identified, based on secondary research and
field data collected on the same by means of semi-qualitative primary survey. These parameters were
further classified under 4 broad classes and 9 sub-classes based on the schematic threat analysis
provided by “Global Wetlands Outiook” 2018. as shown below in Table 16

The threat data obtained through survey was then graded on a scale of 0-3, with 0 signifying none to 3,
high level of threat faced by wetlands.

Scoring was done by considering average score in respective sub class and then calculating percentile
score based on average score attained and a grading system generated for the same based on
following criteria.

Table 16: Theeat levale ascertained based on the score range and consequent threal grage.

Score Range Assigned grade | Threat level
14 and above | A+ Wery Hi;;|h
1 A Very High
9 B+ High
B B High
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Score Range | Assigned grade | Threat level
4 C+ Maoderate

4 c Maoderate

2 D Low

1 E Very Low

All 124 sampled wetlands were assigned grades based on the thresat scores and further analyzed for
selection of corrective management interventions required for checking identified drivers of adverse
change.

Baseline survey showed that extent of risk of adverse change was determined by the location of
wetlands that influenced socic-economic, hydrological and developmental factors. The major threats
abserved for the wetland of sub basin 1 includes introduction of pollutant and invasives species and
extraction of wetland resouces like water, soil and biota. Proliferation of invasives is prominent in
sumplands as compared to floodplains as later has good flushing mechanism due to connectivity with
rivers leading 1o transportation of invasive macrophytes (Figure 23).
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Figure 23: Comperative analysis of threats amongst wetland classes in basin 1

Wetlands of different classes in sub basin 2 are exposed o diverse range of threats including
introduction, structural modification, extraction and physical regime change. Palusplain are highly
exposed (threat score between 2 to 3) to extraction of wetland resources, introduction and conversion
of wetland

Sumplands within the basin are highly exposed 1o sediment deposition, extraction of wetland resources,
introduction of invasives and pollutants and structural modifications. River channels are highly exposed
to sediment deposition, extraction of biota and soil and drainage. Similarly, lakes within the basin were
found to be highly exposed to all the classified threats except water regime change. Moreover,
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floodplains are highly exposed to sedimentation and extraction of biota. On the other hand, damplands
within the basin were highly exposed to sedimentation, extraction of biota and soil and drainage (Figure
24),
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Figure 24: Comparative analysis of threals amongst wetiand classes in basin 2

in sub basin 3, sumplands and river channel are highly exposed to threat of extraction of biota and
soil. Moreover, palusplains are highly exposed 1o threat of extraction of biota and soil and introduction
of pollutant. Lakes within the basin has been observed to be highly exposed to drainage. However,
damplands faces high threat of sedimentation and extraction of water and biota (Figure 25).
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3.3 Component 3: Wetlands Management Planning

3.3.1 Management Planning Framework

Management of floodplain wetlands of River Ganga needs to be based on the recognition of their full
range of ecosystem services and biodiversity values, their relatiocnships with ecosystem health, and
mainstreaming into conservation development plans and programmes at all levels. The effectiveness of
management will be reflected in the ability to sustain the multiple values of wetlands based on the
traditional knowledge of communities that have evolved over time, without undermining the key
ecolagical and social processes that underpin the functioning of these wetlands as socioecological
systemns. Wise use of floodplain wetlands of River Ganga will be realized when the capability of these
wetlands to provide diverse ecosystem services and sustain rich diversity is maintained now as well as
in the future, on pathways that are aligned with ecosystermn principles and guided by sustainable
development.

The current chapter sets out the management planning framework including the management goal and
purpose, management strategy, ehjectives, indicators and desired outcomes.

3.3.2 Management Goal and Purpose

The averarching goal of managing the floodplain wetlands of River Ganga is "conservation and wise use
of wetland ecosystems so as to sustain their full range of ecosystemn services and biodiversity values
including their contribution to River Ganga ecosystem health”.

The purpose is tor a) enhance river ecosystem health, b) enhance water security in the Lower Ganga
basin, ¢) reduce water-related disaster risks to communities living in and around the wetlands, d)
provide livelihood opportunities te local communities based on sustainable use of wetland resources
and ¢) sustain habitats and migration corridors of wetland-dependent species.

3.3.3 Management Strategy

The ecological and hydrological cannectivity of the flcodplain wetlands with River Ganga provides the
physical template in which these wetlands evelve and function. At the same time, the wetlands are also
conditioned by the land use in the surrounding areas, traditional uses of the wetland, the cultural and
relaticnal linkages that communities have wilh wetland ecosystems, and the overarching regional
developmenial planning for different development sectors, Management of these floodplain wetlands is
thereby proposed at two levels: a) the interventions at the sub-basin level which are aimed at ensuring
that wetlands are embedded in the institutional and governance framework for water, land, and
biodiversity management and b) interventions at wetland sites which address the direct drivers of
adverse change.

Sirategies for integrating wetlands within sub-basin level plans and programmas

As land and water resources development plans and programmes at the sub-basin level have a bearing
on the functioning of floodplain wetlands, the set of strategies at the sub-basin level will be aimed at
ensuring consideration of the full range of wetland ecosystem services and biodiversity values in the
sub-basin level plans and programmes. The following strategies are proposed:

* Including wetlands conservation within the mandate of the District Ganga Committees. The
committees would maintain an overview of the ecosystem health of wetlands within their
jurisdiction, review implicaticns of sectaral plans and programmes, commission specific
research to address the knowledge gaps and approve the implermentation of interventions at
specific sites

*  Inventory assessment and monitoring of sub-basin scale processes that influence wetlands.
These include weather pattemns, geclogy and geomorphology, water regimes (surface and
groundwater), land use and land cover change, and other parameters.




+  Ensures the convergence of wetlands conservation action within the district-level plans for the
environment, disaster risk reduction, agriculture, fisheries, and other sectors

»  Commissioning strategic impact assessment of major infrastructural development projects in
terms of their likely impaets on wetlands and identify necessary impact-mitigation and
ghkatement measures and ensure the implementation through appropriate institutional
arrangements including the District Ganga Cormmittee.

+  Enhances public awareness of wetlands ecosystem services and biodiversity values through
coordinated district-level campaigns.

+ Develops the capacity of wetland managers in determining water regime requirements for
wetland ecosystern health and communicating and engaging with concerned government
depariments to ensure their implementation.

Strategies for addressing drivers of adverse change within wetland sites

For the purpose of site management wetlands were classified using three descriptars - landscape
setting, wetland use, and existing management regimes. Four management categories were igentified,
namely &) Floodplain agricultural wetlands, b) Urban and peri-urban wetlands, ¢) Wetland Production
systems d) Ponds within the jurisdiction of village panchayats.

Wetlands within the jurisdiction of Village Panchayat

Wetlands less than 5 ha are dlassified as ponds. Located in & rural setting, mostly these wetlands fall
within the jurisdiction of a Gram Panchayat. Funds are earmarked as part of village development plans
for the development of wetland and water resources. They can also be privately owned, Ponds
(interchangeably used with the phrase ‘wetlands within the jurisdiction of village panchayats') provide
decentralized storage and |ocal water security benefits to village communities.

The strategy invalves:

+  Systemnatic and regular capacity development for PRI members.

- Increased participation and contribution of communities to decision making by providing
representation ta PRIs in the District Ganga Commitiee.

«  Development of SOPs for wellands conscrvation and sustainable use to guide village
development planning.

+  Mapping and building consensus on desired wetland conservation actions through Gram
Panchayat Development Planning.

»  Imglementation of actions through Gram Sabha and convergence funds.

. Capacity development and involvement of village communities in menitoring and assessments
activities,

Urban and Peri-urban wetlands

The wetlands within urban limits are mostly managed by municipalities, line depariments and industrial
units unless privately owned. The strategy for their management needs to be aligned with master plans
forming an integral part of the city and urban planning.

The strategy for their management involves:

+  Mapping of present and historical wetland regimes including landscape connectivity and
preparation of a wetland restoration plan for all urban centres in consuliation with water
managers and all stakeholders.

«  Revival of urban/peri-urban wetlands through various restoration measures (Such as boundary
naotification, removal of encroachmant, restoration of inlets and outlets through selectve
dredging and desilting, cleaning, water treatment measures, catchment conservation
measures) by embedding the restoration plan within AMRUT and Smart Cities mission.

« Creation of infrastructure for the interception, diversion, and treatment of point sources of
pollution to manage the water Issues (sanitation and availability of safe drinking wat er) of the
city.
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Establishment of a systematic, monitoring and evaluation system involving various
stakeholders to gauge the effectiveness of the implementation of wetland restoration actions
and their benefits,

Augment aesthetics of the wetlands for recreational benefits while preserving the ecological
character of wetlands and their catchments,

Plan for species conservation, habitat improvement, and maintenance of migratory routes
should be developed as a core part of environmental protection.

Capacity building, communications and outreach should be made an integral part of wetlands
management.

Wetland Production Systems

Many wetlands in the Ganga basin are important for fisheries and are leased out for fishing by the State
Departrment of Fisheries or the Gram Panchayat. Such wetlands also known as Jalkars in Bihar are
managed by the local fishing cooperatives. The strategy would be to realize improved and sustainable
fisheries production |levels and curb destructive practices such as the introduction of exofic fish species.

The strategy imvolves:

Demarcation of management zones for capture fisheries and culture fisheries. This is impartant
for protected areas and ecclogically important wetlands where core areas should be strictly
used only for capture fisheries. Buffer zones and isolated wetlands can be managed as
sustainable production systems under culiure fisheries, ensuring that production processes do
not ereate a direct adverse impact on ecosystem components and processes,

Ecosystem improvement measures such as catchment trestment, hydrological connectivity
restoration, and enhancement of the sterage capacity of wetlands leased out for cutiure
fisheries.

Maintain ecological diversity and trophic level balance by promating multiple species, and
indigenous fish diversity in capture fishery wetlands

Strengthening fisheries infrastructures such as sead farms, cold storage, ice plants, and fish
marketing facilities.

Strengthening of fish cooperative societ/es for collective ownership and managernent of
fisheries

Observing closed season for fishing during the breeding seasons of the economically important
fish species,

Stocking of capture fisheries wetlands with fingerlings of indigenous species.

Regqular capacity development of fishers on sustainable fishery practices.

Pravision of alternate livelihood opportunities for fishers.

Agricultural Moodplains

Agricultural floodplains are mostly shallow and occupy peripheral areas around villages, rivers,
roads. Located away from human settlements, many serve as buffer zones and as connectors
and migration corridors between national parks, wildife sanctuaries and reserved and protected
forests,

The management strategy involves;

Awarengss generation and incentivization to promote technology options such as the System
of Rice Intensification (SRI) which are known to reduce water use by 40-50% and enhance
productivity by 20-30%.

Reducing the intensity of chemical fertilizer and pesticide use through promotion of arganic
cultivation and establishment of centers for the supply of quality agricultural inputs.

Incentives to encourage adoption of alternate Income generation programmes in convergence
with engoing schemes under the Fourth Krishi Roadmap 2023-28

Incentives in the form of farming equipment, training, and soft loans to be provided to farmer
groups for the adoption of sustainable agricultural technigues.




»  Sensitization of farmers on reducing groundwater use in agriculture and on the role of wetlands
in providing local water security and irrigation benefits, benefits of sustainable agricultural
practices aligned with natural hydrology

« Monitoring and research activities pertaining to changes in land use and land cover within the

wetland complex and basin, Overall water use pattern within the basin, Surface runoff, and
trends in nutrient enrichrment.

The management objectives and performance indicators and desired cutcomes at the sub basin levels
and site level are listed below

Table 17: Management objectives, performance indicators and desired oulcomes

Level Objectives | Performance indicators | Desired outcomes
Sub-basin level !{
Integration of The number of sectoral | Plans for water resources
multiple values of plans and programmes | development, imigation, land
wetlands in sectoral | wherein convergence resources management,
development plans | with wetlands fisheries, and tourism do not
is enhanced conservation has been | lead to adverse impacts on
achieved wetlands
4 systematic Ayailability of long-term | A hierarchical wetland
wetland inventory monitoring records on maonitoring and assessment
assessment and wetlands features system is functional
monitorin em
is used :a?nﬁfm Use of monitoring data | Monitoring reparts are
management and infor n_'!aFm 1o produced periodically
assess 'r:nanagen:nt
effectiveness. TEMEWo
Compliance with Number of natural All provisions of the Wetlands
existing nules and wetlands notified under | (Conservation and
regulations is the Wetlands Management) Rules, 2017 and
maintained (Conservation and other extant rules and
Management) Rules, regulations are fully complied
207 with
Number of viclations
recorded of extant rules
and regulations
Stte level ¥ A T
= .‘_._ : . e L ..'..-- - :
Wetlands Maintain riverine Number and duration of | Inundation regimes achieved
Production connectivity of flood pulses received in | in the past 30 years are
Systems wetlands the wetlands maintained
Spawning of riverine
species in wetlands
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Objectives Performance ndicators | Desired outcomes
Wetland supports Fish cormposition, yield, | Non-declining fish yield, with a
economically viable, | and size structure maintained proportion of
and ecologically and native fish species of
environmentally harvestable sizes
sustainable o
fisheries Non-declining per-household
income/benefits from fishing
Woetland supportsa | Plant harvest MNon-declining per-household
diverse assemblage | (abundance and type) income/ benefits from harvest
of plants that can of aguatic plants
be harvested for Haf:est of wetland
economic use products (wetland
paddy, foxnuts)
Provide livelihood Income and number of | Wetland communities having
opportunities to employment days income in lower guintiles have
stakeholders attributed to activities additional sources of income
through related to the wiseuse | and employment
engagement in of wetlands
wetland-wise use
Promote local Representation of local | Communities' views rights and
stakeholder stakeholders in wetland | capacities are reflected in
participation in management structures | wetland management
wetlands decisions
management
General participation in
wetland management Pro-active engagement of
fishers in wetland
management
Fishery Adherence to State Lesser instances of disputes
cooperatives Fisheries Rules and between the fishers
manage wetland Fishing bye-laws
fisheries and ensure s L
equitable outcomes b Lesser reported instances of
i etween :
for their members ; conflicts between members/
members/fishers : .
fishers in benefit-sharing
Enhance awareness | The number of Increase in affirmative actions
of responsible and affirmative actions by :
sustainable fishers to ensure the No use of '"Eg"lfmﬂh size and
fisheries sustainability of wetiang | 98ar in wetland fisheries

fisheries, wetland




Level Objectives | Performance indicators | Desired outcomes
conservation, and wise
use
Maintain water DO levels 4mg/| or more
guality to support
ecosystem
processes and
SErvices
Maintain and Species diversity, Species diversity, richness, and
enhance richness, and population | population trends remain
populations of trends stable or show an increasing
species of high trend
conservation
significance
Species invasion Decurrence of invasives | Species that are native,
threats are reduced | in fish catch ecologically sensitive, and of
conservation importance are
protected
Floodplain Maintain Duration of flood pulse Inundation regimes (minimum
ok hydrological and connectivity of iver | and maximum) achieved in the
agricultural connectivity with channels with wetlands. | past 30 years are maintained
wetlands the wetland
catchment
Promote good Cropping practices that | No structural modification of
agricultural do not modify water wetland
practices aligned regimes or deteriorate ) p {
with wise use of water quality or r;m :jr_ltruductlgn of :_:hemmals,
wetlands introduce exatic species BUSZACS, Gt PRsivinges
Mo introduction of exotic
species
Mo intensive water abstraction
Maintain the The extent of the Mo concretization of the
naturalness of wetland shoreline, shoreline
shorelines devoid of any built-u
I area y g Maintenance of at least 50 m

buffer around the wetland
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Level Objectives Performance indicators | Desired outcomes
Maintain and Habitat diversity Mo species extirpation
improve habitat 5 ; )
quality 1o support Migration mrrlldnrs for fish and
the diversity of large mammals are
wetland-dependent s
species Sighting of key species is
maintained in the range of 20%
deviation from the average of
last five years
Counts of migratory
waterbirds is maintained in the
range of 20% deviation from
the average of last five years
Enhance awareness | The number of Increase in affirmative actions
of wetlands affirmative actions by
biodiversity and stakeholders for
ecosystem services | wetlands conservation
amongst and wise use
stakeholders
Promote local Representation of local | Communities’ views rights and
stakeholder stakeholders in wetland | capacities are reflected in
participation in managemnt structures | wetland management
wellands decisions.
mana nt
g Pro-active engagement of
wornen, youth, and children in
wetland managerment.
Urban and peri- | Maintain the The extent of the No concretization of the
urban wetlands | naturalness of wetland shoreline, shoreline
shorelines devoid of any built-up )
ares Maintenance of at least 50 m
buffer around the wetland
Maintain Duration of flood pulse | Inundation regimes (minimum
hydrological and connectivity of river | and maximurm) achieved in the
connectivity with channels with wetlands | past 30 years is maintained
the wetland
catchment

Maintain water
quality 1o support
ecosystem
processes and
SErVICES

DO levels, heavy metal
concentrations

4 mg/l or more

Heavy metal conc. in sewage
brought to permissible levels
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Level Objectives Performance indicators | Desired outcomes

Lirmit Sedimentation quantity | Natural profiles of inlets and

anthropogenically | and location outlets are maintained

Induced

sedimentation

Maintain and Habitat diversity Mo species extirpation

g habi

LRI i Migratlon corridors for fish and

quality to support | ol Ol

the diversity of arge ma mals (Milgai) are

wetland-dependent maintained

species Sighting of key species is
maintained in the range of 20%
deviation from the average of
the last five years
Counts of migratory
waterbirds are maintained in
the range of 20% devigtion
from the average of the last
five years

Preserve the scenic | Presence of natural Preserved naturalness of the

and aesthetic wetland features landscape

beauty of wetlands

. Landscape naturalness | No

Preserve the Tewrist footfall and Registering higher revenues

recreational and ecologically sensitive through tourism.

touristic value of behaviour of tourists.

wellands.

Enhance awareness | The number of Increase in affirmative actions

of wetlands affirmative actions by

biodiversity and stakehclders for

ecosyslem services | wetlands conservation

amangst and wise use

stakeholders

Promote local Representation of local | Communities views rights and

stakeholder stakeholders in wetland | capacities are reflected in

participation in management structures | wetland management
weilands decisions.

RN Pro-active engagement of
women, youth, and children in
wetland management.

Ponds Maintain the The extent of the No concretization of the
naturalness of wetland shoreline, shareline.

shorelines.
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Level Objectives Performance indicators | Desired outcomes
devoid of any built-up Maintenance of a 50 m buffer
area. around the pond.
Maintain water DO levels 4mg/l or more
quality to support
ecosystem
processes and
sarvices
Maintain non- Fish harvest (size, Mo individuals of below
declining harvest of | quantity, and diversity) | minimum harvestable size in
fish and wetland T fish cateh
lan nomic )
552 i (abundance and type) No use of illegal mesh size and
gear in wetland fisheries.
Mo harvest beyond
regenerative capacity
Preserve cultural Celebration of traditions | Continuation and perpetuation

and spiritual values
and traditional and
customary
practices aligned
with the wise use of
wetlands

and practices aligned
with the wise use of
wetlands

of wise use aligned with
traditional and customary
practices

Enhance awareness | The number of Increase in affirmative actions
of wetlands affirmative actions by

biodiversity and stakeholders for

ecosystem services | wetlands conservation

amongst and wise use

stakeholders

Promote local Representation of locel | Communities’ views rights and
stakeholder stakeholders in wetland | capacities are reflected in
participation in management structures | wetland management
wetlands decisions

rmanagement

Pro-active engagement of
women, youth, and children in
wetland management
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Maonitoring and evaluation

Wetland management is an exercise in decision-making— choosing actions that are expected to best
achieve the management objectives. Monitaring plays a central role in wetlands management because
these ecosystemns are dynamic and variable, and often do not align with the desired results of intended
decisions and actions. There are several sources of uncertainty that affect natural resource decisions.
Primarily, environmental variation in space and time often drives natural systems in ways that may or
may not be consistent with management prescriptions. Secondly, many system variables are not
measured directly (i.e., partial system observability), and thirdly, outcomes of management actions
often deviate in degree and spatial extent from management prescriptions. Thus, by integrating
monitoring into decision-making, adaptive management explicitly addresses these sources of
uncertainty and allows decision-makers to simultaneously achieve management objectives and
generate new knowledge about how the system responds to management.

Management of floodplain wetlands in the Bihar is primarily focused an meeting the ohjectives of
achieving 'wise use’. Having a system to monitor, detect and describe changes in ecological character is
therefare critical to support decision-making for wise use of wetlands. Egually important is ability to
assess the effectiveness of management in terms of the capacity to develop and implement integrated
planning, management, and evaluation systems to secure wise use of the wetland,

This chapter describes a monitoring framework for the Gangetic floodplain wetlands at the scale of both
sub-basin and individual wetland sites to support integrated management for wetlands wise use, It
essentially delineates monitoring objectives, strategy and associated resource requirerments.

Monitoring Objectives

Developing a monitoring plan for the Gangetic floodplain wetlands requires addressing the inter-related
requirements of wetland inventory (which is the collection and/ or collation of basic information for
wetland management) and wetland assessment (identification of status of, and threats to wetlands
which provides a basis for wetlands monitoring. It is imperative therefore to put in place an integrated
Wetland Inventory, Assessment and Manitoring System (WIAMS) to address the overall information
needs for wetland management, and to provide a robust decision support system for the same.
Following are the specific objectives for establishing WIAMS:

« Developing up-to-date and scientifically valid information on the status and trends of wetland
features and influencing factors,

«  Establishing a baseline for measuring the change in ecosystem components, processes, and
services,

*  Informing decision-makers and stakeholders on the status and trends in biodiversity, ecological
functioning, and ecosystem services of the wetland

= Supporting compliance with national and state specific legal requirements and regulatory

regimes,

+  Determining the impacts of developmental projects on ecosystemn compaonents, processes, and
services,

+  Identifying risks to the ecological character and supporting the development of response
strategles.

= Assessing the effectiveness of wetland management.



3.3.4 Monitoring Strategy

Monitoring is proposed to be undertaken at following two levels:

»  Sub-basin level to explain status and trends in key hydrological and ecological processes that
influence wetland functioning (Table 18),

» At specific sites that explain status and trends in wetland ecological character in response to
natural and anthropogenic stresses (Table 19).

The monitoring parameters have been selected on the basis of their ability to reflect the degree to which
management objectives are met. Given the large number of wetlands in the floodplain zone, it is
recommended that a few representative sites are taken up for monitoring purposes. These are as
fallows:

Village Ponds: Badka Taal, Dalsagar Pokhar, Milkipull Pokhar, Harauli, Kemasthan Dhan, Minapur,
Sajua, Durgapur, Jamra, Jangalatal

Agricultural Floodplain wetlands: Jagtel, Khajuhata, Kutlupur Diyara, Papraur Pond, Sahpur,
Sahpuraina, Lahsa, Madhepura, Madhopur bhorang, Mardeuni pachiarital

Urban and peri-urban wetlands: Anjani Talaab, Lohandiya, Nathmalpur Bhagad, Semra Bhatu, Chakiya
Ghat, Ashpatpur Singhia, Bahatra, Begamgur, Bharatkhand, Binpur, Kahalgaon

Fishery: Gokul Jalashay, Sukhi Sulya, Auta Bihar, Bakhda Balia, Bishanpur ber, Dalsinghsarai, Baulia,
Ehagwanpur, Ehawanipur, Darondha milik

The information needed for inventary are derived from the core datasets required to establish a baseline
on ecological character for the sub-basin and containg all essential ecosystem components, processes,
and services, as well as management related parameters that characterize the site. Within the agquatic
environment, information needs pertain to inflow, quality, and ecosystem services such as provisioning,
regulating, culture and supparting. At the level of wetland, information needs to pertain to land-use and
land cover change, and threats such as over household effluent discharge. At the basin scale, the
information required is related to geo-morphological and climatological setup, as well as basin-wide
management arrangements, particularly those related to land, water resources and urban planning. At
all levels, information on Institutional arrangements and management practices is included so as to
enable the creation of a detabase on sectoral programmes, and the linked stakehalders, which are likely
{ have an impact on the wetland state. While not explicitly mentioned, strategic environmental
gssessments can be commissioned for any developmental project that hasyis likely to have a negative
impact on the wetlands.

Information needs for monitoring the Gangetic floodplain wetlands have been derived from the
assessment of ecological character carried out for the development of the management plan. Four
clusters of needs have been identified: a) land use and land cover change, to assess the dynamics of
land use within the catchment; b) hydrolegical regimes, to assess the flux of water, sediments, and
nutrients; c) ecological components and processes, to assess the blodiversity, habitat quality and
resource productivity; and d) sociceconomics and livelihoods 10 assess the trends in ecosystem
services — livelihoods interinkages. This monitoring information adequately addresses the needs of the
Gangetic floodplain wetlands under the Wetlands (Conservation and Management) Act, 2017, and the
MPCA Guidelines, 2019

The monitoring and assessment needs are envisaged to be eddressed by a dedicated monitoring
programme and specific research and assessment projects. Inventary, being based on collated
infarmation on identified wetland features and management practices, will be developed based on the
monitoring and assessment information, as well as secondary sources. Inventory, assessment, and
monitoring form an integral part of wetland management, and thereby the core activity of BSWA, The
management plan proposes to establish a dedicated wetland monitering unit with adequate
infrastructure suppaort to effectively deliver this function.
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Linkages also need to be developed so that data from the existing monitaning networks of different
agencies (for example, inundation and floading infarmation from Central Water Commission and
Departrment of Water Resources; groundwater quality and quantity from Central Ground Water Board,
gelect surface water quality parameters from Bihar Pollution Control Board; and fish production from
Fisheries Department) can be accessed and shared. Similarly, pravision for participation of NGOs and
chvil soclety In a monitoring programme has also been built, especially for scciceconomics and
livelihoods aspects and bicdiversity monitoring {for example, the waterbird census being implemented
by NGOs under the aegis of the Asian Waterbird Census). Thematic management needs-based research
can be taken up by specialized agencies such as Z51, 851, and CIFRI, to complement the monitoring

programme.

Table 18 Monitoning Parameters and corresponding moicators at the sub-hasin level

Monitering | Monitering Indicator | Monitaring Method Frequenc | Location
parameter A y
Sub- | Ecological | Conservation Sector | Number of wetlands Review | Oncein10
basi | Changes Plans conservation & years
n management activities
proposed
Collaboration between | Review Once every
various stakeholders year
Funds available Review Once every
through varipus Central year
and State Government
schemes
Landscape | Development Sectoral | Number of wetlands Review Oncein S
Changes Plans conservation & years
management activities
proposed
Collaboration between | Review Once every
various stakeholders year
Funds available Review | Once every
through varicus Central year
and State Government
sohemes
Institutional | Effective Availability of WIAMS Review | Once every
Gaps implemeantation of year
WIAMS (Wetlands
Imventary,
Assessment and
Menitoring Systems)
Table 19: Monitoring Paramelers and corresponding indicators at the wetland site lavel
Monitaring Monitoring Indicator Maonitoring Frequency Location
parameter | Method
Physical | Ecological Wetland extent defined | Remote Once in 2 years All
regime boundary & by inundation & Sensing & GIS Wetlands
area hydrophytic vagetation
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Monitering Menitoring Indicator Menitaring Frequency Location
parameter Method :
Boundary PA boundary as per the | Literature Once in 5 years Selected
defined by Law | respective notification / | review Wetlands
& regulation Wetland boundary as
per the notification
LULC within % Cover of various Remate Once in 2 years Selected
the wetland LULC classes within the | Sensing & GIS Wetlands
wetland boundary
Hydrologl Inundation (Minimum, | Remote Seasonal Selected
cal Maximum, Interannual | Sensing & GIS | (Monsoon, Post- | Wetlands
regirme variability) Monsoon and
Summer)
Inflows (Number, Physical survey | Seasonal Selected
Seasonality/Extent of (Monsoon, Post- | Wetlands
choking) Monsoon and
Summer)
Outflows (Nurmber, Physical survey | Seasonal Selecterd
Seasonality/Extent of (Monsoon, Post- | Wetlands
choking) Monsoon and
Summer)
Water regimes
Water use (Volume and | Physical survey | Once every year | Selected
Purpose) (Bathymetric Wetlands
profile)
Water balance Monitoring Once every year | Selected
gauging station Wetlands
Water chemistry (DO, Physical survey | Monthly Selected
BOD, COD, pH, (Standard Wetlands
Nutrients, Heavy protocols of
metals) CPCB to be
followed)
Sediment flux (Inflow, | Physical survey | Once every year | Selected
Outflow & Balance) (Monitoring Wetlands
gauging
station)
Sedimentary
regime Soil texture Physical survey | Monthly Selected
(Standard Wetlands
protocols of
CPCE to be
followed)
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Manitaring annghg Indicator Monitoring Frequency Location
parameter f Method
Soil pH Physical survey | Monthly Selected
(Standard Wetlands
protocols of
CPCB to be
followed)
Soil organic carbon Physical survey | Monthly Selected
(Standard Wetlands
protocols of
CPCB to be
followed)
Bathymetry Physical survey | Once in 2 years Selected
(Bathymetric Wetlands
profile)
Connectivity Extent of flood pulse Remote Once every year Selected
(spatial and temporal) | Sensing & GIS Wetlands
Active channels Remote Once every year Selected
between river and Sensing & GIS Wetlands
wetlands and within
wetllands
Migratory pattemn of key | Physical survey | Once every year | Selected
groups (Fish, Reptile, Wetlands
Mammals, Birds)
Catchme | Catchment Catchment area Remote Once in § years All
nts boundary and Sensing & GIS Wetlands
area
LuLC % Cover of various Remote Once in Syears all
LULC classes within the | Sensing & GIS Wetlands
catchment
Degree of Location and Length of | Remote Oncein 5 years All
fragmentation | linéar structures on Sensing & GIS Wetlands
wetlands inflow & and Physical
outflow survey
Species & | Different forms | Richness & Abundance | Physical survey | Once in 2 Years Selected
Habitats | of flora & List of Flora & Fauna Wetlands
fauna
Species distribution Literature Once in 2 Years Selected
review and Wetlands
Physical survey
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Monitoring Monitoring Indicator Monitoring Frequency Location
pararneter ; Method
Conservation status Literature Oncein 10 years | Selected
review Wetlands
Relative abundance Physical survey | Once in 2 Years Selected
Wetlands
Keystone Literature Once in Z Years Selected
review and Wetlands
physical survey
Economic importance | Literature Once in 5 Years Selected
of flora review and Wetlands
Physical survey
Habitat Type Physical survey | Once in 2 Years Selected
and Wetlands
Remote
Sensing & GIS
Area Physical survey | Once in 2 Years Selected
and Wetlands
Remote
Sensing & GIS
Assoclated flora & Physical survay | Once in 2 Years Selected
fauna Wetlands
Biological importance | Literature Once in 2 Years Selected
review and Wetlands
Physical survey
Vegetation Type Physical survey | Once in 2 Years Selected
cover and Wetlands
Remote
Sensing & GIS
Area Remote Once in 2 Years Salected
Sensing & GIS Wetlands
Density Fhysical survey | Once in 2 Years Selected
and Wetlands
Remote
Sensing & GIS
Composition Physical survey | Once in 2 Years Selected
and Wetlands
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| Menitoring | Monitoring Indicator | Monitoring Frequency Locatian
parameter Method
Remaote
Sensing & GIS
VI (Importance value Physical survey | Once in 2 Years =elected
index) and Wetlands
Remaote
Sensing & GIS
Migratory Population Counts Physical survey | Twice each year | Selected
Species Wetlands
Concentration areas Physical survey | Once each year Selected
and Wetlands
Literature
review
Migration period Physical survey | Seasanal Selected
{Winter Migrant; | Wetlands
Summer Migrant)
Conservation status Literature Once in 10 Years | Selected
review Wetlands
Invasive Species list Physical survey | Once in 2 Years Selected
species (Presence/Absence) and Wetlands
Literature
review
Proliferation rate of Physical survey | Once In 2 Years Selected
invasive macrophytes Wetlands
Proliferation rate of Physical survey | Once in 2 Years Selected
invasive fish species Wetlands
Area occupied Physical survey | Once in 2 Years Selected
Wetlands
Species Incidental, Mass Physical survey | Once in 2 Years Selected
mortality Wetlands
Ecosyste | Typeof Provisioning Field survey OnceinSYears | Selected
m ecosystem (Presence/Absence) Wetlands
Services | senvice
& Requlatory Field survey Once in 5 Years Selected
(Presence/Absence) Wetlands




Monitoring Monitoring Indicator | Monitoring | Frequency Location
parameter ' Method :
Livelihoo Supporting Fleld survey Once in 5 Years Selected
ds (Presence/Absence) Wetlands
Cultural Field survey Once in 5 Years Selected
(Presence/Absence) and Literature Wetlands
review
Availability of | Seasonal variation in Field survey Once in every Selected
the ecosystem | ecosysiem Services season Wetlands
services
Beneficiaries List of stakeholders Field survay Once in 2 Years Selected
of the dependent on wetland Wetlands
ecosystem services
services
Demography | Population Field survey Once in 2 Years Selected
argund the Wetlands
wetland
Occupation profile Field survey Once in 2 Years Selected
Wetlands
Duration of dependency | Field survey Once in 2 Years Selected
on the wetland, Wetlands
Income profile Field survey Once in 2 Years Selected
Wetlands
Institutio | Stakeholder List of formal & Field survey; Oncein 5 Years Selected
ns & mapping infarmal institutions Workshops and Wetlands
Governan and networks related to | Literature
ce wetlands management, | review
their mandates, roles &
responsibilities and
decision-making
process
Laws & Policy, Legal and Literature Once in 5 Years Selected
Regulation Regulatory Framework | review Wetlands
Resource State, Central or CSR Literature Once every year | Selected
availability funds available review Wetlands
(Finance &
Human)

Assessing Management Effectiveness




Gangetic floodplain wetlands in Bihar are dynamic ecosystems and so are their management needs.
Management plans, which are developed based on assumptions known to managers, need to be
periodically assessed to make sure that the set goals and objectives are being achieved,

The effectiveness of managernent towards achieving the overarching objective of maintenance of
ecological character can be greatly enhanced if the following questions are periodically reflected upon:

s What is the current status of the wetlands in the landscape?

= Is the management achieving the goal of maintenance of ecological character?

«  What are the current and future threats?

=  Are adequate resources available for implementing management, and if not, how can they be
accessed?

= Are management processes adequate, effective, and efficient?

*  What other steps can be taken to improve management?

The MoEFCC has developed a METT framework for management effectiveness evaluation of Ramsar
sites ( https//indianwetlands.in/wp-content/uploads/library/1707134041 .pdf)

It is proposed that management effectiveness assessments for Gangetic floodplain wetlands be done
at least once in three years so that management action plans are revised and updated to reflect the real
time condition of wetlands as well as the ability of management to prevent adverse changes in
ecological character.

Infrastructure and Human Resources Regquirements

Implernenting the maonitoring strategy as outlined in the previous sections requires the following
physical and human infrastructure support:

« Remote Sensing and GIS unit with advanced capabilities of remote sensing image processing,
preparation of maps and development and maintenance of spatial datasets.

= Ecological monitoring laboratory with capabilities for analysis of chemical, physical and
biological properties of water and soil.

= Mobile-based citizen reporting system for recording and reporting illegal encraachments.

= Database management system for storing and retrieving monitoring and assessment data. The
monitoring data would be stored along with metadata, as per the quality control procedures
suggested in the following sections.

= Network of hydro-meteorological and water quality stations for real time monitoring of weather,
hydrological -biclogical variables.

Deployment of the aforementioned resources can be done cost-effectively by applying the lessons and
expertise of the existing infrastructure created by the state government for the management of
floodplain wetlands. Need-based training programmes can also be conducted to upgrade the skills of
the concerned state government departments and agencies.

3.3.5 Management implementation and review

A mid-term and end-term review of management plan implementation is proposed to assess the extent
to which stipulated objectives have been achieved with a high degree of

resource efficiency and in participation with stakeholders. Wetlands International South Asia shall carry
out the evaluation, specifically looking at the following elements:

= Degree to which wetland ecological character is being maintained as a result of management
being apphied

*  Implementation quality, timeliness and resourcing of activities

*  Quality and comprehensiveness of wetlands monitoring

«  Effectiveness of management being applied, in terms of design, activities, outcomes
and impacts

= Quality of stakeholder engagement in implementation of various activities and discharging wetl
and management functions
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+  Changes in external environment, requiring adaptation in management plan

Site level action plan

Actions specific to the management categories are provided in Annex 272, The actions are

guided by the wetland strategies outlined for the management

categories. While many actions cater to category specific management needs, some of these activities
apply to all categeries.



4. Recommendations

Conserving and sustainably managing the Gangetic floodplain wetlands of Bihar requires an integrated
approach that combines effective policy, community engagerent, scientific research, and sustainable
practices. By implementing these recommendations, stakehalders can work collectively to preserve
these vital ecosystems, ensuring their ecological functions and benefits for future generations. Itis
crucial to foster stewardship among local communities and stakeheolders so as to recognise the
importance of wetlands in sustaining societal benefits and biodiversity conservation.

1. Strengthening Policy and Legal Frameworks

Integrated Wetland Policy: Develop and implement a comprehensive state-level
Wetland Conservation Policy that integrates conservation goals with sustainable
resource management.

Enforce Existing Regulations: Strengthen enforcement of existing environmental laws
and regulations concerning pollution control, land use, and resource extraction to
protect wetlands.

Zoning Regulations: Establish clear zoning regulations that limit development and
agriculture in critical wetland areas te minimize encroachment and degradation.

2. Community Involvement and Education

Participatory Management: Involve local communities in the planning and
management of wetland resources through participatory approaches. Empower them
to take an active role in monitoring and conservation efforts.

Awareness Campaigns: Conduct community education campaigns to raise awareness
about the ecological and economic importance of wetlands and promote sustainable
practices.

Training Programs: Provide training on sustainable agricultural practices, resource
management, and alternative livelihoods to reduce pressure on wetlands.

3. Restoration and Rehabilitation Initiatives

Wetland Restoration Projects: Identify and implement restoration projects in degraded
wetlands, utilizing native plant species and natural regeneration technigues.

Rehabilitating Ecosystems: Focus on restoring natural hydrology by remaving invasive
species and re-establishing natural water flow patterns to revive ecological balance.
Buffer Zones: Establish buffer zones around wetlands to protect them from pollution
and encroachment, enhancing habitat quality and bicdiversity.

4, Conservation and Biodiversity Protection
Biodiversity Conservatories: Designate specific areas within wetlands as
conservatories to protect threatened species and native ecosystems.

Monitoring Biodiversity: Implement biodiversity monitoring programs to collect data on
species populations, health, and ecological conditions, informing conservation actions.
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Habitat Connectivity: Ensure connectivity between wetland habitats and surrounding
ecosystems to facilitate wildlife movement and genetic exchange.

5. Sustainable Agriculture Practices

Agro-Ecological Practices: Promote agroecological practices that enhance soil health
and minimize chemical inputs, such as organic farming, crop rotation, and
intercropping, to reduce the agricultural impact on wetlands.

Integrated Farming Systems: Encourage integrated farming systems that combine
agriculture with aquaculture and agroforestry, optimizing the use of resources and
minimizing waste.

Water Management Techniques: Train farmers on water-efficient irrigation practices,
such as drip irrigation and rainwater harvesting, to reduce water extraction from
wetlands.

6. Water Quality Management

Pollution Control Measures: Establish strict regulations on industrial effluents, sewage
disposal, and agricultural runoff, coupled with monitoring mechanisms to enforce
compliance.

Waste Treatment Facilities: Invest in wastewater treatment facilities and promote
biogas digesters to manage sewage and organic waste from surrounding
communities before reaching wetlands.

Natural Filters: Restore and maintain natural vegetative buffers along riverbanks and
wetland peripheries to act as filters for pollutants.

7. Enhancing Research and Capacity Building

Research Partnerships: Foster partnerships between government, research
institutions, and local NGOs to conduct research on wetland ecosystems and develop
conservation strategies based on scientific evidence.

Capacity Building for Stakeholders: Train local government officials, NGOs, and
community leaders in wetland management practices, policy development, and the
use of technology for conservation.

Data Management Systems: Develop a centralized database for monitoring wetland
health, resource use, and biodiversity to support informed decision-making.

8. Traditional Knowledge Integration

Incorporate Indigenous Practices: Recognize and integrate traditional ecclogical
knowledge of local communities into wetland management practices, promoting
sustainable use of resources.



Cultural Heritage Conservation: Acknowledge the cultural significance of wetlands and
promote practices that preserve traditional ways of life while ensuring ecological
sustainability.

9. Funding and Incentives

Diversified Funding Sources: Explore various funding mechanisms, including
government budgets, international grants, and partnerships with private organizations,
to ensure the financial sustainability of wetlands management initiatives.

Economic Incentives: Implement economic incentives such as payment for ecosystem
services (PES), where communities receive financial compensation for conservation
practices that benefit the larger ecosystemn.
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Annexes

List of wetlands Sub basini
S.No | District | Watland Mama Latitude | Lon
1 Buxar | Lohandya 2555878 | B4.13547
2 Buxar Badka Taal 25.5412 B3 9705
3 Buxar__| Anjani Talesb 25.5509 | 83.9642 |
4 Buxar | Gokul Jalashay 2562223 | BA27216
5 Buuar Pokhar 255771 04l
& Bhojpur | Sukhi %:E B %lﬂ 256559 B4.403
i Bhoj MWilkig na 25.6 84,6251 |
B Bhojpur | Nathmalpur Bhagad 25.6932 B4.6793
] Bhojpur | Semra Bhetu Chakiya 256606 84.81
Ghat
List of wellands Sub basin 2
SlNo D strict Wetland_Na Latitude Longitude
1 | Chagra Durmir| bufurg 2579168 8508999
2 | Chagra Khauwa 25.79146 8509054
3 | Chapra Sabalpur Pachami 2568021 85.16070
4 | Chapra Khajuhata 2583555 B5.1 1644
5 | Chapra Dhighi 2583510 B4 58102
& | Chapra Sahpuraina 2583391 B84 60756
7 | Bhagalpur Jagheli 2534003 B7.03956
B | Bhagalpur Bahatra 2532227 87.01851
% | Bhagalpur Champagur 2524236 B6.92407
10 | Bhagalpur _Manilkpur 25258956 86.98211
11 | Bhagalpur Bihpur 2539232 86.92663
12 | Bhagalpur Naugachhlys 25.38973 86.89630
13 | Bhagalpur Wisrampur 2536234 B6.91855
14 | Bhagalpur Sahpur 2535889 86,921
15 | Bhagalpur Maugachhiya 2535376 8715971
16 | Bhagalpur Dearnha 25.32970 8716015
i7l8 pur Marwa Pachim 2540006 B6.91999
18 | Bhagalpur Naugachhiya 2541370 BE.85711
Ash pond mahesha
19 | Bhagalpur manda 2523097 87.23913
20 | Bhagalpur Maheshanands 2522340 87.24500
21 | Bnagalpur Kaugachhis 2540685 B86.85106
_ 22 | Bhagalpur Kahalgaan 2521034 87.23120
23 | Bhagalpur Dhanura 2521805 §7.23490
24 | Bhagalpur Kahalgaon 25.23585 g7.21929
25 | Bhagalpur Rattipur Bariya 2531459 8694805
28 | Vaishali Mahnae 2556203 B5.52054
27 | vaishali h Taj khan Poldar 2568748 8521735
28 | Vaighali Fanapur Dharampur 25.66077 B5.27467
20 | Vakghall Ashpatzur Snghia 2564386 B5.30663
30 | Vaishall Harpur Phatilowara 25.62792 B5 53436
31 | Vaishall Sultangur 25 60837 B5.47615




SNo Distriet Watland_Na Latitude Longitude
32 | Katihar Shapur Dhanmi milik 25.39000 87.22630
33 | Lakhisarai Pokrama Emempabri 25.20163 8524437
34 | Palna Auta Bihar 2536716 B5.95%00
35 | Patna Shakhpura 2545188 8580005
36 | Paina Dhobhawan 25.38613 B5.79053
37 | Falna Harali 2540848 85.63950
38 | Palna Begampur 25.56219 B5. 22546
39 | Palna Sonarn 25.48630 B85 30054
40 | Patna Rampur Diara 2563950 84 87270
41 | Begusarai aur Pond 2543765 8504733
47 | Begusarai Chawki 1 25.45896 8547248
43 | Begusaral hlinapur 2539151 B&.01040
44 | Begusarai Baichda Balia 2545294 8534813
45 | Begusarai Chawki Balia 25.43554 B85.37570
45 | Begusarai Chawvki 2 2546063 B85 40084
47 | Begusarai Dargahpur 2555314 B5.09524
48 | Begusarai Teghra 25.45630 8596602
49 | Munger Paharpur 2523714 85 55724

| 50 | Munger Hiro Digra 2535458 B6.44142
51 | Murwper Kutlupw Diyara 2536875 627398
52 | Munger Jamalpur 25.30982 86.50309
53 | Munger Sajua 2518370 86 69024
54 | Khagaria Braratkhand 538274 | 968233 |
55 | Khagaria Durgapur 2548528 8646474
56 | Khagaria Madhopur patpar 25,3165 8664603
57 | Khagaria Temtha karari 25.30655 6. 70635
58 | Samatipur Jamunapur Rudar 25.52004 B5.53081
59 | Samatipur Bishanpur ber 25.54083 B5.64622
60 | Samatipur Dalsinghsarai 25.60074 BS5. 76907
51 | Samatipur Patari 25.61916 B5.58089
62 | Chapra Chawr 25.83642 85.07284
63 | Bequsarai Teghra 25.2B730 B&.1 5858
&4 | Khagatia Kasr yadhar 25.49322 B&.S9BSE
65 | Khagaria Kama sthan Dhan 25.41580 B6.62531
68 | Lakhisarai Pokrama Ernampalei Z5.19098 B6.22475
List of wetlands Sub basin 3
Si_Ne District Wetland_Na Latitude Longitude
1 | Bhagalpur Ishapur 25 40899 B7.00489
2 | Bhagalpur Mohanpur 25 47380 8585729
3 | Bhagalpur Mohanpur Asia 2543258 B5.86350
4 | Bhagalpur Madhopur bhorang 25.30037 87.34687
5 | Bhagalpur Kahalgaon 2533661 §7.31986
6 | Bhagalpur Madhepura 25.31483 B7.34734
7 | Bhagalpur Mardauni pachiarital 25.40708 E7.17928
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Distriet Wetland_Na Latitude Longitude

B | Shagalpur Kahalgaon 25 36242 87.40320 |

9 | Katihar Lahse 25.46301 87.63120 |
10 | Katihar Iancharpur 2540803 87 64483
11 | Katihar Kishanpur 2531881 87 70482
12 | Katihar Jamra 2534907 87 76307
13 | Katihar Sowa 25.39963 87.63807
14 | Katihar Curgepur 25 26261 87.82107
15 | Katihar Carbarti mili 2547638 B7.26424
16 | Katinar Madhel 2545747 87.29806
17 | Katihar Wishanpur 2543269 B7.47107
18 | Katinar Raunia 2581712 B7.41323
19 | Katihar kacha gela ghat 2547070 B7.33760 |
20 | Katihar Darondha milik 2548774 B7.39684
21 | Katihar Wishanpur 2543326 B7.49122
22 | Katihar Brawaniput 25 42678 87.52012
23 | Katihar Muradpur 2545885 87 74540
24 | Katinar Muradpur 2543011 8723025
25 | Katinar Gobirdgur 25.28303 8785709
26 | Katihar Dhobaniye Milk 25.45700 87.25815
27 | Kathar Chuhat 25.560309 B7 20456
28 | Katihar _Gogadil 26.37794 87.69932
29 | Katihar Larripis’ 25,52950 8734145
30 | Katibar Sharwan tal millk _25.4708 87.41937
31 | Katihar Sikkat 2648905 B7.46010 |
32 | Katihar Raunia 25.48823 87.394593
33 | Katihar Sisla 25.244350 B7.45617
34 | Katihar Gidha 25478713 8742187 |
35 | Katinar Chatra kani chahar 25.54402 87.32370
36 | Katihar 2557719 B7.51609
37 | Katinar Enagwanpur 2530160 87.71980
38 | Katinar Govingaur 25.29788 8785435
39 | Katihar Amdatad 25.31178 8781516
40 | Katihar Gurgaon 2645135 B7.61528 |
41 | Katihar Lahsz 2545213 8762797
42 | Watihar Bathna 26.37897 87.73532
43 | Katiar Lakhangur 2536866 B7.74730
44 | Katibar Jangalaial 2538001 B7.709%4
45 | Katihar Mand Gagn Kala Diyara 2525703 B7.77404
A6 | Katihar Bauliz 25386818 B7.53682
47 | Katihar Mahangur 25 44769 B7.56505
48 | Katihar Karimudlahpur 2532205 87.75748
45 | Katinar Lulhi 25.56573 87.33140




Annex 2

List of plant species

Ruellis prostrats Bell weed Acanthacess Emergant hydrophytes
Alternanihera philoeeroides | Alligalor weed Amaranthaceae Molst loving hydrophytes
Alsmanthers Sessis Seagile joy weed Ampranthaceas Moist loving hydrophytes
Aponogeion natans Aponogetane Aponogetonacese | Submerged hydrophytes
Azolla pinnala Mosquito Fern Salvinaceas Emergent hydraphytes
Bacopa monewert Penmywaort Apiaccae Magist loving hydrophyles
Butamopsis Isifolis Broadieal Flowering Rush Butomacaas Submerged hydrophytes
Cannabis sativa Hermp Cannabacese Emangent hydrochyees
Cenlella asiatica Indian coirvort Apiacess Moist loving hydrophytes
Ceratophylium demersum Horn wort Ceratophyliaceae Submerged hydrophytes
Ceratophypllum demersum | Horn wan Ceratophyliaceas Subrrergad hydrophytes
Charg globulans Chara Characeae Submerged hydrophyles
Colocasia 50. Jangal Kochu Aracoae Emergent hydrophytes
Commelna benghalensis Benghal dayfiower Cornmelinaceas Emergent frydrophytes
Cyperus defommiz :ndl;em upeale- Cyperacens Emergent hydrophytes
Eichhomea crassipes Water hyacinth Pontederiaceas Free floating hydrophytes
Elcochais acutanguis Spike-rush Cyperaceac Emnergent hydrophytes
Hydrritla verticilats Water thyme Hydrocharilaceas Submerged hydraphytes
ipomea aguatica Water spinach Corwvobvulacese Emergent hydrophytes
Lesmna minor Duck weed Lﬂfrméae IFree fioating hydrophyles
Marsiipa minua Srughi Marsideaceae Emargent hydrophytes
Nedumbo nucifera Lotus Nelumbonacoas Emergent hydrophytes
Nitella mucrongta Stonewort Characeae Subrmerged hydrophyles
Nymphaes caensle Riue water lily Nymmohsescese Free floating hydrophyies
Nympheea pubsscence Pink water lily Nymphagacess Free floating hydrophytes
Mymphoides hydrophyila Crested floating heart Menyanthaceae Submenged hydraphytes
MNymphoides indica Water lily Nymphacaceae Emergent hydrophytes
Oryzs nfipogen Brownbeard rice Poaceas Emergent hydnaphytes
Oucalis soetosells Wood sarrel Oxalidacoae Emergent hypdraphyles
Qucalis tetraphylia Four leaf clover Fabaceae Free floating hydrophyies
Parthenium hysteraphorys mﬁm s Asteraceas Ermergent Pydophytes
Fersicania hydropiper Water papper Folygonaceae Maist loving fydropiytes
Phragmies spa. Comnmon reed Poacoas Maoist loving hydrophytes
Pistia stratioles m@ﬂl sl ) Aracese Free floating hycrophytes
Pistia Siratioles Wailer lettuce Araceae Free fipating hycrophytes
Polyganum plebeium Knol weed Polygonaceae Maist leving hydropiytes
Potamogeton crispus Potamagelone Potamogetonaceae | Submerged hydrophytes
Potamogeton nodosus Long leaf pond weed Potamogetonacease | Submenged hydr s
Potamogeton pactingtus Sago pondweed Potamogetonacese | Submerged hydrophytes
Ranunculus sceleralus Curged buttencup Ranunculacess Emergent hydrophyles
Rumnex dentatus Han Palak Palygonaceas Emergent hydrophyles
Sagittana sagriolia Asrow head Alismataceas Emergent hydrophytes




Stirpus articulatus Scinpus (Club-rusi) Cyperaceae Emergent hydrophytes
Sprodela polyrhza Pond Sik Arzcese Free floating hydrophytes
Trapa natans Water chestrut Trapaceae Free floating ydrophytes
Typha angusiifolia Marrowleal cattall Tyohaceae Mgist koving hydrophyles
Utricularia sp. Bladderwaort Lentibuariacese | Submerged hydrophytes
Valksnaria spiralis Tape weed Hydrocharitaceae Submenged hydrophytes
Vieronica anagafis-aguatica | Water speadwell Faniaginaceae Ernargent hycrophytes
Xanehium strumarium Rough cackleburr Astaracese Emergent hydrophytes
Zostera maring Eel grass Zosterscese Submerged hydrophytes
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List of flsh species
Common name | Sclentific name T WCN
1 | Asangi Labeo dero ] Least Concern
2 | Bactwa Eutropichthys vecha Least Concemn
3 | Baghue Botia dario Least Concern
4 | Bami Mastacernbeius armatus Least Concern
5 | Barari Boari Wallago attu Least Concern
& | Chalhawa Cxygaster bacails Least Concemn
7 | Chamwa Ambessis nama Least Concern
B | Chanari Ambassis rangs Least Concern
9 | Chapri Gadusia chapra Least Concern
10 | Chelhwa Laubuca lsubuca Least Concemn
11 | Chell Collsa fascistus Data Deficient
12 | Chenga Channa orentals Least Conzern
13 | Chilwa Aspidoparia morar Least Concern
1& | Daryai tengra Sperata aor Least Concern
15 | Dendua Esomus danricus Least Concern
16 | Dharhee Puniius sarana Least Concern
17 | Dhawai Amblypharyngodon misrolepis | Least Concarn
18 | Dhebari MNandus nandus Least Concem
19 | Gaphulmi Telrsdon cuteulia [Data Deficient
20 | Garal Channa puncialus Least Concamn
21 | Gongchi Macrognathus aral Least Concern
22 | Jalcapoaor Ompok bimaculam Least Concern
23 | Jninga Matrohrachm rosenbergi Least Concern
24 | Kabai Kawal Anabas tesiudineus Least Concern
25 | Katla / Farha Catfa catfa Least Concern
26 | Kusa Labeo gonius Least Concern
27 | Magur Clanas batrachus Least Concemn
28 | Moh Notopterus notoplenus Least Concern
29 | Naini Cirrhinus miigala Least Concern
30 | Makati Lapidocephalus guntia Least Concern
| Patasi Aflia coilia Data Deficient
32 | Phasa Selipinna phasa Least Concern
33 | Pothia Puniius tico Least Concern
34 | Pothia Puntius sophone Liast Concem
35 | Reba CHThinus reba Least Concern
36 | mohu Labeo rohita Least Concern
37 | Sour Channa manidius Least Concern
38 | Sauri Channa siriafus Least Concern
38 | Sawri Cololabis adocelus Least Concern
40 | Sindhadi Puntius conchonius Least Concern
41 | Sndhadi Puntius phitunio Least Concern
42 | Singhi Heteropneustes fossils Least Concern
43 | Suwya Gonialosa manming Least Concern
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S.no | Commen name | Scientific name UCN |
44 | Symla Esdis badis Least Concern
45 | Telapla Telapia Sp Least Concern
46 | Tengra Mystus tengara Least Concern
47 | Tengra Mystus cavesius Least Concern
4B | Tengra Sperata seenghala Least Concern
45 | Tengra Myslus vittatus Leasi Concern
50 | Tengra Tengara mysius Least Concern
Annex 4
List of Amphiblan specles
; Irigian Bl Hoplobatrachus Leas! .
1 Decrogiossidee | Frog tipen o Schegule vV | Appendix |l
Annex §
List of Reptile species
1 Agamidae Indian Garden Lizard Calotes versicalor | Least Concemn Sehedule § Mol Listed
) Cammon Indian Varanus :
2 Varanidae Monitor Lizard ensis Leas! Cancem Schedule | Appendix |
1 | Crocodylidee | Mugger Crocodile E;I"“""'“’ Vudnerable Schedule! | Appendix |
Critically
4 Gavlalidas Gharlal Gavialis gangeticus End -l Schedule | Appendix |
- Elapidae Cobra Najs naje Vulnerable Schedule ) Appendix il
6 Flapidee Common Krat e L T P
7 Colubridae Rat Snae Ptyas mucosus Least Concemn Schedule Il Mat Listed
B Pythonidae Indian Python Python malurus Kegr Threatened | Schedule | Appendix |
9 Colubrigae Wolf Srake Lycodon aulicus Least Concem Mot Listed Mot Listed
10 Colubridee | Worm Sneke m' Leasi Concern | Mat Listed Nt Listee
" Colubndas Chechkered Keelback Fowlea piscator Least Concem Schedule | Mot Listed
12 | Trionychidee | Indian Black Turtle W Vuinerable Schedule! | Appendix
Anmnex &
List of Mammal species
Sno | Family Commeon name Scientific name ucH WPA-1972
1 | viverridae Asien PeimChet | Foraionms LeastConcern | Schedude | Appencix Il
2 Bovicas Black Buck Antilope cervicagea Mear Threatened | Schedule | Appendex 11
3 | Bovidae Bhve Bul m Least Concern | Schedule Il Appends (I
Commaon Gray Semnopithecus
4
Cercopithecidae Langoor (Presbytis) " Least Concern Schedule | Appemnd |1
5 Herpestidee wt mw': Herpestes edwardsi Least Concern Schedube | appendi |11
6 Sciuridae FW Funambulus pennantis Least Concern Schedule IV Mot Listed
7 Canidae Golden Jackal Canis aureus Least Concern Scheduke Il Appendix 0l




S.no | Family Commonname | Sclentific name IUCH WPA-1972 CITES
8 | Hysiricidee mp?,;"” Hystrix indica Least Concern | Schedule IV Nat Lissed
9 | Leporidae Indian Hare Lepus nigricoilis Least Concern | Schedule v Mot | iated
10 Felidae Jungle Cat Felis chaus Least Concern Schedule | Appendix ||
1 Cercopithecidae Rhesus Macague Macace mulatia Least Concern Schadule || Mot Listed
12 | Viverridae Small Indian Civet | Viverricula indica Least Concern | Schadule || Appendix ||
13 | Mustelidse m““‘ Costed || trogaleperspicifiata | Vulnerable Schedute I Appendix |
14 | Suldss Wild Fiar Sus serof Least Corcern | Schedule | Not Listed

Amnex T
List of Bird species
Sl No Common name ' Scientific name Family 1UCH
Ashy-crowned Sparrow
1| Lark Eremopterix griseus Alaudidae LC
2 | Asian Koel Eudynamys scolopaceus Cuculidae LC
3 | Asian Openbill Anastomus oscitans Ciconiidae 1 LC
4 | Asian Palm Swift Cypsiurus balasiensis Apodidae LC
5 | Asian Pied Starling Sturnus contra Sturnidae L
6 | Bank Myna Acridotheres ginginianus Sturnidae LC
7 | Barn Owl Tyto alba | Strigidae IC
8 | Baya Weaver Ploceus philippinus Ploceidae LC
Black crowned Night
9 | Heron Nycticorax nycticoras Ardeidae LC
10 | Black Drongo Dicrurus macrocercus Dicruridae LC ]
11 | Black hooded Oriole Oriolus xanthornus QOriclidae Lc
12 | Black shouldered Kite Elanus caeruleus Accipitridae LC
13 | Black-headed Ibis Threskiornis melanocephalus | Threskiornithidae | NT
14 | Black-winged Stilt Himantopus himantopus Recurvirostridae LC .
| 15| Blue tailed Bee-eater Merops philippinus Meropidae LC
16 | Bronze-winged Jacana Metopidius indicus Jacanidae | LC
17 | Cattle Egret Bubulcus ibis Ardeidae IT:
Chestnut shouldered l
18 | Petronia Gymnoris xanthocollis Passeridae LC
19 | Commaon Hawk Cuckoo | Hierococcyx varius Cuculidae LC
20 | Common Kingfisher Alcedo atthis Alcedinidae LC
21 | Common Moorhen Gallinula chloropus Rallidae LC
22 | Common Myna Acridotheres tristis Sturnidae LE
23 | Common Pigeon Columba livia Columbidae LC
24 | Common Tailorbird Orthotomus sutorius Sylviidae LC
25 | Cotton Pigmy-Goose Nettapus coromandelianus Anatidae LC
26 | Eurasian Collared Dove | Streptopelia decaocto Columbidae LC
27 | Eurasian Golden Oriole | Oriolus oriolus Oriclidae LC
28 | Greater Coucal Centropus sinensis Cuculidae LC
29 | Green Bee-eater Merops orientalis Meropidae LC
30 | Grey Francolin Francolinus pondicerianus Phasianidae LC
31 | Grey-headed Swamphen | Porphyrio poliocephalus Rallidae LC
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1 Sl No Common name Scientific name Family IUCN
32 | House Crow Corvus splendens Corvidae LC
33 | Indian Grey Hornbill Ocyceros birostris Bucerotidae LC
34 | Indian Peafowl Pavo cristatus Phasianidae LC
35 | Indian Pond Heron Ardeola grayil Ardeidae LC
Euodice malabarica / Lonchura
36 | Indian Silverbill malabarica Estrildidae L
37 | Intermediate Egret Ardea intermedia Ardeidae LC
38 | Jacobin Cuckoo Clamator jacobinus Cuculidae LC
39 | Jungle Babbler Turdoides striata Timaliidae LC
! 40 | Jungle Prinia Prinia sylvatica Cisticolidae LC
41 | Large-billed Crow Corvus macrorhynchos Corvidae LC
' 42 | Lesser whistling Duck Dendrocygna javanica Anatidae LC
Microcarbo niger /
43 | Little Cormorant Phalacrocorax niger Phalacrocoracidae | LC
44 | Little Grebe Tachybaptus ruficollis Podicipedidae LC
45 | Oriental Magpie Robin Copsychus saularis Muscicapidae LC
46 | Paddy Field Pipit Anthus rufulus Motacillidae L
47 | Pheasant-tailed Jacana | Hydrophasianus chirurgus Jacanidae Lc
48 | Pied Kingfisher Ceryle rudis Alcedinidae LC
49 | Plain Martin Riparia paludicola Hirundinidae LC
50 | Plain Prinia Prinia inornata Cisticolidae LC
51 | Purple Sunbird Nectarinia asiatica Nectariniidae LC
52 | Red-naped |bis Pseudibis papillosa Threskiornithidae | LC
53 | Red-vented Bulbul Pycnonotus cafer Pycnonotidae LC
54 | Red-wattled Lapwing Vanellus indicus Charadriidae LC
55 | Sand Lark Calandrella raytal Alaudidae LC
56 | Sarus Crane VU
57 | Shikra Accipiter badius Accipitridae LC
58 | Spotted Dove Spilopelia chinensis Columbidae LC
59 | Striated Babbler Argya earlei Timaliidae LC
White-breasted
60 | Waterhen Amaurornis phoenicurus Rallidae LC
White-throated
61 | Kingfisher Halcyon smyrnensis Alcedinidae LC
62  Yellow Bittern Ixobrychus sinensis Ardeidae LC
| 63 | ziting Cisticola Cisticola juncidis Cisticolidae LC




Annexe 8

Sub basin level action plan

Institutional Set-up :

Motification of wetlands under Wetland Rules

Matification of district wetland commitess

| Infrastructure development-human resources

- Integrated wetland inventory assessment and monitoring system

Establishment of wetland monitoring and research center

Development of database management systam

Wetland meonitoring

Ecosystem health report ]

Identification of land cadastre(survey number, area and ownerships details) within the wetland and its !
zone of influence and entry in to land use records as wetlands

Research Studies i

3.1

Climate Risk Assessment

32

Hydreological connectivity assessment

32

Inventorization of wetlands biodiversity

33

Socig-culwral mventory of wetlands

34

Multiple wetland values assessment

Capacity development

4.1

Training needs assessment N

42

Development of traini "

43

Capacity development workshops

44

Post-training handhalding suppert

45

Effectivensss assessment

| Communication andoutreach -~~~ e

5.1

Wnb]ﬂgi

3.1

Resource material

MNewsletter

5.4

Workshep and public events

Management implementation and review

6.l

Mid-term review

6.2

Annual learning events
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Site level action plan

Management Category — Village Ponds

Wetlands

-

T

o = T i e L R
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; e e _rl"_t_..-' i i ¥ II"-'. L L e E e I e tad .L:... LR ErE

Milkipull Pokhar

Dalsagar Pokhar

o

Training and orientation on wetland management

| «Fs

lssue-specific training

%,

Finalisation and endorsement of site-management plan

<,

Signage

Qutreach programmes

Sensitisation of land owners and stakeholders on wetlind ecosystem services, waste management, wise use
approaches and provisions of Wetand Rules

Annexe 9
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Wetlands
1 BE
: S| 2
5 g
a
= B 3 8
. a
Regular surveillance and reporting to support wetland wise use v v | v
21 | Wetland ; ¥ |
demarcation
Placement of geo-tagged boundary pillars - v | v
Mapping of land cadastre and entry in to land use records with the help of District Ganga Committes and v v |
Bihar State Wetland Authority
Removal of encroachments
22 | Creation of
vegetative
buffers
Plantation of native species ¥
Maintenance -
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Wetlands

Milkipull Pokhar

l_‘-‘

B
[

Survey of wastewater I'Hu

Manual scouring of scum and other waste materials

In-situ inflowing nallah treatment

Relocation of dumping sites

Esmblishment of solid waste collection and disposal systems in Panchayars

of People's




Wetlands

Milkipull Pokhar

Dalsagar Pokhar

Biodiversity

Training

Creation of People's Biodiversity Registers

53

Management
of invasive
species

Remaoval of water hyacinth and other invasive macrophytes

N
i

e LT T LA
bl € A

Sustainable fisheries development

Water hyacinth-based enterprise

Multi-purpose shelter

Construction of approach roads

Incentives to land owners for adoption of wetland friendly practices




Wetlands

Milkipull Polkhar

Badka Taal
Dalsagar Pokhar

A Y .".u.-;#-‘i T

[ RN e [ e s
gk e e Tk
b ey Pt 1 AL

Fual
¥

Monitaring (Representative Sites) v

Management plan mid-term review (External) "
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Management Category — Urban-Peri urban

Wetlands

Institutional Set-up__

Constitution nfwcth-nd mnra nmrmrk

Training and crientation on wedand management

lssue-specific training of Wetland Mitra

Finalisation and endorsement of site-management plan

Signage

Qutreach programmes

Sensitisation of land owners and stakeholders on wetland ecosystem services, waste management, wise use
approaches and provisions of Wetland Rules

Regular surveillance and reporting to support wetland wise use

2 | Wetlands delineation & demarcation L T
2.1 | Wetland demarcation

Placement of geo-tagged boundary pillars

Mapping of land cadastre and entry in to land use records with the help of District Ganga Committee and

Bihar State Wetland Authority
Removal of encroachments

2.2 | Creation of vegetative buffers
Plantation of native species
Maintenance

3 | Enh: rological regimes
3.1 | Clearing of inlers and outlets
3.1 | Selective desilting

1m




Wetlands

T ¥ ¥ AT B 0 =
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.mawmw“llin

Manual scouring of scum and other waste materials

Installation of waste sieves at inlets

Construction of sand gravel-beds for inflow filtration

Establishment of floating treatment wetlands

Relocation of dumping sites

"Bl

”’ﬂhﬂhﬂﬁﬂt conservation

T T R e T T AR T A e

L S A E;_. 7

5.1

Creation and Maintenance of People's
Bicdiversity Registers

Training

Creation of People's Biodiversity Registers

Asian Waterbird Census

53

Management of invasive species

Removal of water hyacinth and other invasive macrophytes

Resource development and livelihoods

ek ;.'

:.._:. .ﬂ.”.l : ™ :_I: , i _.'r.'. 3 :{i‘_ffﬁﬁ{ﬁ‘r;lu;l-_ '_.'-ﬁ.':_,l“-_f'.l

Sustainable fisheries development

Training on sustainable fisheries management

Assistance for craft and gear

Construction and upgradation of |etties
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e

Watch Towers

Walking trails




Waetlands

:
E
B
<

Monitoring and Review -
Monitoring o
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Management Category — Floodplain Agriculture

Sensitisation of land owners and stakeholders on wetland ecosystem services, waste
wise use approaches and provisions of Wetland Rules

Wetlands
HE
2K B
1| Institutional B T e | A S R B e L S SR L ) P

Cons of wetland mitra netwark v | v
Training and orientation on wethnd management v | v
Issue-specific training v |
Finalisation and endorsement of site-management plan v | v
Signage 1
Outreach programmes v | v

v |

management,
Regular surveillance and reporting to support wetland wise use

2 |  Wetlands delineation & demarcation Wt S e o i el e S LA i

1l Wetland demarcation
Placement of gec-tagged boundary pillars
Mapping of land cadastre and entry in to land use records with the support of District
‘Ganga Committee and BSWA

Remaoval of encroachments
3|  Enhancing hydrological regimes i e, St R f i
| 3. Clearing inlets and outlets
p = TR Iﬂllu‘.n = T T $rFr
4.1 Creation and Maintenance of People’s
Biodiversity Registers i

Training




Wetlands

Creation of People’s Biodiversity Registers

<! Nathmalpur Bhagad

4.2

Management of Invasive species

Removal of water hyacinth and other invasive macrophytes

3.l

Sustainable fisheries development

Formation of user groups and setting up rules and regulations

Microcredit support

Training on sustainable fisheries management

Assistance for craft and gear

Construction and upgradation of jetties

5.2

Promoting sustainable agriculture practices

Training through KVKs on sustainable and climate resileint wetland agriculture practices

Microcredit support to farmers

Wetland agro-product based microenterprise

Financial incentive to land owners for adoption of wetland friendly practices

Establishment of agri centres units for supply of quality farm inputs to farmers for organic
cultivation like organic herbicides and pesticides

53

Promoting additional livelihood enterprise

Training and capacity development on additional livelihood epportunities

Financcial incentives to farmers for establishment of poultry, piggery, goatry and dairy
enterprises

Training on prevention and control of zoonotic diseases

Establishment of veterinary clinics

105
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%| Mathmalpur Bhagad
%| Semra ka Pokhar
Lohandiya

Incentivization to landowners to promote cultivation of native fodder species in wetland
periphery

il S RENTT O i o T 3% 1 ey TP i e L E R 3 ¥ T
b B i Vi | LT N Wil et A ey SN IR i ikl T if . %

a5, &

r;“.:ll‘..-l I

Manitoring (Representative Sites)

SAENEN

Management plan mid-term review (External)
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Management Category - Production Systems

Wetlands

Sukhi Suiya

Institutional Set-up

B
£
=

]
E
-

[=]

0

Constitution of wetlind mitra network

Training and orientation on wetland management

Issue-specific training

Finalisation and endorsement of site-management plan

Signage

Outreach programmes

Sensitisation of land owners and stakeholders on wedand ecosystem services, waste management, wise use
approaches and provisions of Wetland Rules

Regular surveillance and reporting to support wetland wise use
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22 | Creation of vegetative buffers

Plantation of native species

Maintenance ¥ v

1 |Wetlands delineation & demarcation

1 Wetland demarcation

Placement of geo-tagged boundary pillars

apping of land cadastre and entry in to land use records with the support of District Ganga Committee
d BSWA,

Remeval of encroachments

3 'Mhrhlqﬂeﬂum L3 i

e | Clearing inlets and outlets

32 Selective desiling

4 | Pollution abatement : ARl

Survey of wastewater nallahs

08



Manual scouring of scum and other waste materials

In-situ inflowing nallah treatment

Relocation of dumping sites

Insulﬁu;un of waste sieves at inlets

5.1

Creztion and Maintenance of
People's Biodiversity Registers

Training

Creation of People's Biodiversity Registers

Management of invasive species

.

Removal of water hyacinth and other invasive macrophytes

Training for prevention and cantrel of invasive fish species

e e S

6.1

Sustainable ksheries dwelnpmaﬁ
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kumtion of user groups and setting up rules and regulations inclduing marking zones for capture, culture
isheries, closed areas, fishing seasons

Microcredit support to fishers

Training on sustainable fisheries management

Assistance for craft and gear, ice boxes

Construction and upgradation of jetties

i I Y . 1 . N

L Y Y Y B

rimndal incentive to land owners for sustainable fishery management

}mpmi'ng cold chain facilities such as ice plants and cold storage facilities

1.\

<

Operationalization of fish hatcheries

Monitoring of catch data

Microenterprise development based on water hyacinth and wetland products

6.2

practices

Promoting sustainable agriculture

Training through KVKs on sustainable wetland agriculture practices

Microcredit support to farmers

Wetland agro-product based microenterprise
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Promoting additional livelihood
enterprise

Training and capacity development of fishers on additional livelihood opportunities v v
Finacial support to fishers for establishment of poultry, piggery, goatry and dairy enterprises v +
Training on prevention and control of zoonotic discases

{incentivization to promate cultivation of native fodder species in wetland periphery v v
Monitoring ¥ ¥
Monitoring (Representative Sices)

Managernent plan mid-term review (Extarnal) v v
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Stay in touch
Enviranment, Climate Change & Wetlands Wing

Department of Environment, Forest & Climate Change
Aranya Bhawan, Sheikkpura, Bihar, Patna - 800014

=mail peef climatechange@ogmail com
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