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PREFACE

The State Wetland Authority Kerala (SWAK) was established under G.O (P) No. 17/2015 dated
30.11.2015, in accordance with the Wetlan@onservation and Management) Rules of 2010.
Subsequently, the Wetlands (Conservation and Management) Rules of 2017 replaced the earlier
regulation. As per these directives, SWAK operates with the Minister for Environment (also the
Chief Minister in Keralpas the Chairman, the Chief Secretary as Vice Chairperson, and the
Director of Environment and Climate Change as the Member Secretary, functioning as the state's
pivotal agency for the management and conservation of wetlands. Its responsibilities erscompas
policy development, regulatory frameworks, integrated management, planning, action plan
implementation, capacity building, research, networking, communication, awareness creation, and
fundraising for wetland management within the state.

Initially, the Integrated Management Plan (IMP) fortK&V/ complex was developed by SWAK

in collaboration with Wetlands International South Asia (WISA) and the Centre for Water
Resource Development and Management (CWRDM) in 2017. Approved by the Ministry of
Environment, Forest and Climate Change, the plan redetle firstyear installment in 2018
under the Centrally Sponsored Schemiational Plan for Conservation of Aquatic Ecosystems
(NPCA). Significant components included the Wetland Inventory Asssssand Monitoring
System (WIAMS), WIAMS Weportal & Mobile App, alternative livelihoods for clam collectors,
and extensive Communication Education Participation and Awareness (CEPA) activities carried
out over five years.

Despite approval and an initial fund release of Rs. 148krsin March 2018, SWAK encountered
impediments in implementing the entire plan due to issues with fund flow mechanisms, staff
shortages, and COVH29 restrictions. However, the Integrated Wetland Inventory, Assessment,
and Monitoring System (WIAMS) was sussfelly implemented through CWRDM, yielding
valuable bimonthly water & sediment quality monitoring data. Accompanying this, a national
seminar was held in 2023, and the Kerala Agricultural&sity initiated the annual water bird
census in the same year, making progress with monthly field observations. Noteworthy
achievements include the development of a mobile-iapggrated web portal for wetland
monitoring across three Ramsar sites, Sumthle Clam Cultivation in Vembanad Estuary by
ATREECERC, Wetland Mitra training programs, World Wetlands Day events, and Ramsar
Signage installations.

Following the expiration of the previous IMP and guided by the recommendations from the 3rd
report of the Amicus Curie at Kerala High Court in the Balakrishnan vs Union of India suit, SWAK
has undertaken a plan revision. This updated plan aims to dirbethefit the dependent
communities of the Wetland by incorporating new guidelines from the NPCA scheme. Given the
complexity of the wetland's size and diverse ecosystems, extensive consultations siodaree
interactions were conducted, forming the backizo of this revised, dynamic plan based on
adaptive management principles. SWAK acknowledges and extends gratitude to WISA and
CWRDM for their timely completion of the project.

ThiruvananthapurankKerala Member Secretary,
March 2024 State Wetland Authority, Kerala
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Executive Summary

Vembanad -Kol is one of the largest coastal wetland complexes of India.  Spanning an

area of 1,323 ki the Ramsar siteompriseshe Vembanad estuary flanked by river floodplains

of Kuttanad and Kaol, interspersed by estuaries and mangrove marshes interconnected by an

intricate network of natural anthumanmadechannels. These wetlands form a part of the

extensive chain of backwaters of Kerdiarmed in the lowlands of basins of 10 rivers, and

connected to theLakshadweep S¢larough 3 major and 22 minor outlet3he Ministry of
EnvironmentForestandClimateChangeGovernment of Indialesignated Vembanad Kad a

Wetland of Internatimal Importance (Ramsar Site) under the Ramsar Convention in 232

commi tting to the maintenance of the wetl andos

VKW provide a range of valuable ecosystem services and supports rich biodiversity.
Vembanad Kol wetlands, with a water holding capacity of ~385 MCM, serve as a critical flood
buffer for Kochi, Ernakulum and other towns located around the wetl&wer 0.2 million
households derive livelihood sustenance based on backwater tourism, inland navigation, clams,
shellfish, and finfish provided by the wetland complex. Agriculture in Kuttanad alone provides
sustenance to 90,000 farmers. The wetland comjBeadso lome to an indigenous farming

system, Pokkali, which has been accorded Geographical Indication status. Veblasad
soughtafter destination for backwater tourism. Tourist houseboatsk@ttuvallamand Snake
boat races such as the oONehru Trophy Boat Race
tourists. The rich diversity supported by these wetlands is indicated by the recorded presence
of 626 plant and 1071 animal species, including 30 species of high global conservation
significanceEach year ding winter, Vembana#ol is known to harbour one of the highest
populations of migratory waterbirds in th@entral Asian Flyway within India. In 2013, FAO
designated Kuttanad as a Globally Important Agricultural Heritage Site.

Vembanad -Kol is under severe stress from lopsided development which ignores

wetland values and functioning. The wetland complex is located in an intensively developed
landscape, which includes the Kochi port (the maritime gateway to peninsular India),
Kumarakom (center for backwater tourism) and Kuttanad (the Rice Bowl of Kerala). The
wetland is fringed by sexa large urban settlements such as Kochi and Ernakulam, and the
stateds industrial belt, UdyogmandaulersofBout s of
Travancore to promote the reclamation of marshes as early as 188@eral spillways,

regulators and locks were constructed on the inflowing rivers to regulate inflows and prevent
salinity intrusion from the sea. Between 1965 and 1976 two stages of Thanneermukkom Barrier
were constructed across Vembanad estuary to prevaaiine water intrusion into Kuttanad and
control tidal action within its poldersThe period since the 1990s has witnessed a rapid

increase in the number of houseboats to caterthe increased demand of tourists. The natural
banks of the wetland, once covered with thick mangrove stands, have been mostly replaced by
coconut plantations and tourism infrastructure.

Lack of consideration of wetland functioning within developmental programming has resulted in
shrinkage and transformation of wetland area, reduced water holding capacity, clogging of

channels, pollution, growth of invasives, and decline in brackish fistteries and clam

resources. Despite all hydrological interventions, agricultural productivity as well as production

in Kuttanad has declined over the years, conve
a O6den of distress?d.



W ETLAND STATUS , TRENDS AND THREATS

The present extent oW/KW is a fragment of an extensive regime of estuaries and
interconnected river floodplains extending between Thrissur and Arattupuzha which existed till
the beginning of the 19th century. Nearly 550%af Vembanad estuary and floodplain marshes
have been converted ithe Kuttanad region alonédduring 20012022 the area under

horticulture crops and buitup has increased by 89% and 72% respectively whereas the area
under open water and wetland agriculture has declined by 20% and 14% respectively.

Climateinduced changds rainfallpatternsand largescale modificationsf the inflowing river
basins haveonsiderably altered the hydrological regime of ¥H€W. The natural salinity
gradient prevalent in the wetland complex has been altered to increase freshwater conditions
to support agriculture. The circulation and mixing patterns have also been impedbd by
operation ofThanneemukkom Barrage. Increased siltation from land use changes in the
catchments has led to increased sedimentation of #$teay and a concomitant loss of water
holding capacityyp85% letween 1930 and 202&ncroachments and unscientific construction
of bridges and roads have affected the free flow of wateevidenced recently by the damages
of 2018 Kerala floods

VKW isthe ultimaterecipientof untreated sewage from the industrial and manufacturing units
and settlements that dot the wetland periphery. Whikee number of houseboats has increased

8 times since 2000 (with several unregistered bodts,commensurate waste management
facility is yet to be developethtensification of agriculture arile use of high yielding varieties

of rice has also led to increased use of fertilizers and pesticides. The incidence of water borne
diseases within the farming, fisher and clam collecting commsiisthigh. Coupled with

changes in circulation and mixing pattern, excessive loading of nutrients is proitmeating

growth of freshwater invasives in Kuttanad, clogging the channels and increasing waterlogging.
Several stretches of canals in Kol lands are infested Sathinia molesaadEichhornia crassipes.

The floodplain marshes and the mangroves on the fringes of Vembanad estuary served as
important habitats for waterbirds. Clearing of mangroves has affected several of these habitats.
Indiscriminate use of pesticides is causing bird mortality. Unregulatédd along the major
breeding and roosting sités affecting the food resources @faterbirds. Conversion of

floodplain marshes for brick kilns and construction purposes are major pressures on waterbird
habitats in Kol lands.

Production of clams as well as wetland agriculture has declined in recent periods stressing
livelihoods of dependent communities and creating stakeholder conflicts. The operation of
Thanneermukkom Barrage is a perennial conflict between fishers (prefaatogal salinity
regime) and farmers (preferring freshwater conditions all year round). Gmwestin the
Vembanad estuary has declined by 4#h %he last 2 decade®okkali farmlands are increasingly
being converted into prawn farms or for coconut tivhtion due to reduced availability of
labour and high wage rates. Within the Ramsar, siteund 1500 ha of Pokkali land has been
converted to other land use. Thimcidence of white spot disease has impacted shrimp
production since 200 addy cultivation in Kuttanad is ¢ime decline as the paddy cultivators
are relinquishing rice cultivation in favour of less labmtensive methods such as coconut
farming and horticultural systems. Tour operators are in corgfhidgth environmental groups
which have long rallied against increasing tourism operations in biodiversity hotspots such as
Kumarakan and Pathiramanal islands.



The surface waters o0fKW are progressively becoming warmer. The frequency of-high
intensity rainfall events has also increased in recent times. Modelling studies indicate a further
increase in such events. Changing rainfall patterns have rendered wetland farming highly
vulnerablgo floods. Since 2018gcurrent flooding is also triggering an exodus of families from
Kuttanad to safer areas and an estimated 6,000 families have left the region in the last two years
alone.The floods destroyed several housasd severely damaged infrastructure. Living
conditions in the area have deteriorated considerahbtyss to farmers due to rains in October
2021 was estimated by the Department of Agriculture to be Rs 9,608 Cremepmpassing

crops over 6,582 ha.

INTEGRATED MANAGEMENT FRAMEWORK

Conservation and wise use of Vembast&al calls forstakeholderded management balancing
the objectives of biodiversity conservation with sustaining livelihoods anebeiall) of
dependent communities in a manner compatible with ecosystem functioning. The goal of the

management ofKWi s t o
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diversity values. The purpose of management is to: (1) Provide a natural fldedtoufochi

and its surroundings; (Btrengthen livelihood opportunities afetlanddependent

communities through sustainable fisheries and wetland agricutcodriendly water transport
and nature tourism; (3) Maintain habitats for wetlashehendent species, including species
migrating in ecological corridors along the Central Asian Flyways and (4) Sustain cultural and
relational linkages of people withkKW.

The following twelve management objectives have been identified for VKW to achieve the
management goal and purpose.

eco
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Objectives

Performance Indicators

Desired Outcomes

Land use and land cover of
VKW is maintained in line
with regulatory requirements
under the Coastal Regulation
Zone Notification and
Wetlands (Conservation and
Management) Rules

LULC with respect to 2002
baseline

Number of violations of extant
regulatory regimes

No illegal transformation of
Land use land cover

No instances of violations of
extant regulatory regimes

Flood buffering capacity of
VKW is maintained

Water holding capacity

Water holding capacity is
restored to 2002 levels

Salinity gradient within VKW
is maintained in line with
ecological requirements of
wetland dependent species
and below sea level agricultu

Salinity in different parts of the
wetland

Polderisation and density of line
infrastructure/fragmentation

Brackish conditions in
Vembanad estuary and
oligohaline conditions towards
Kol and Kuttanad polders

Landscape connectivity is
restored

Sewage quality and quantity
received in the wetland is
efficientlytreated

Key water quality parameters

BOD, COD, Salinity, Micro
plastic, (agri. contaminants), con
of polyphenols

Desired levels are maintained
as per Thresholds/Standards

I
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Objectives

Performance Indicators

Desired Outcomes

Diversity of biota within VKW
is maintained and enhanced

Species richness

Population of migratory
waterbirds

Sighting of high conservation
value such as Otters

Key habitat areas are maintaine

(Clam beds, Mangrove areas)

No species extirpation

Counts are maintained in the
range of 20% deviation from
average of last five years

Preferred habitat is maintained

Habitat quality and extent
restored to Ramsar Site
designation levels in 2002

Species invasion threat to
fisheries and wetland
agriculture is reduced

Occurrence of invasive species i
wetlands and agriculture system

Occurrence is reduced by at
least 80% of the levels as of
2022

Wetland-basedagriculture
systems in Kuttanad and Kol
are sustained in line with
ecological character of VKW

Area under wetland agriculture

Reduction in use of chemical
fertilisers and pesticides

Area of wetland agriculture as
in 2022 is maintained

At least 50% reduction in use
of chemical fertilisers and
pesticides against the levels o}
2022

Livelihood vulnerability of
wetland dependent
communities is reduced

Resource productivity (fisbatch,
Clam harvest, Ric8hrimp
production from Pokkali, Rice
production from Kotlands and
Kuttanad.

Instances of wateborne diseaseg

Diversification of income sources

of communities

Non-declining harvest (Fish,
Clam)

Reduce by at least 80% thie
incidence level 02022

Wetlands communities having
income in lower 25% quantileg
gain additional sources of
income

Individual and collective
capacity and opportunities for
stakeholders to participate in
wetlands management and
contribute to wetlands wise
uses is enhanced

Participation of wetland
communities andommunity
based institutions in wetland
management

Evidences of affirmative behavig
change within communities living

in and around VKW supporting
wetlands wise use

Evidenceof community based

collaborative actions for wise usgq

of VKW

Community views, rights and
capacities are integrated in
management plan integration
and monitoring

Local action for preventing
adverse land use change,
encroachment, pollution
abatement and over harvestin
of biological resources




Objectives

Performance Indicators

Desired Outcomes

Systematic wetlands inventor
assessment and monitoring
system is used to inform
management decisions and
assess effectiveness

Availability of timeseries data on

wetland ecological character

Availability of data on threats
leading to adversehangesn
ecological character

Evidences of use of data
generated from WIAMS in
decisioamaking

Time series data on wetlands
features is accessible on SWA
WIAMS webportal

Data on trend in threats is
accessible on SWAK WIAMS
webportal

Monitoring data is
systematically analysed and
presented in SWAK meetings
and made available to decisior
makers and stakeholders

Integration of multiple values
of wetlands in sectoral
development plans,
programmes and investments
is enhanced

Number of sectoral plans,
programmes and investments
(which influence VKW) which

take into account wetland valueg

Reduction inthe number of

sectoral plans, programmes and

invest which adversely impact
VKW ecological health

SWAK meets periodically to
review sectoral plans,
programmes and investments
terms of their implications for
VKW and communicates to the
respective departments

SWAK establishes sectoral
convergence benefitting WK
ecosystem

Instances of conflict/s are
reduced

Sustainable tourism practices
aligned withwetland wise use
principles are promoted

Number of houseboats with
respect to carrying capacity of
the VKW

Environmentally sensitive
behaviour of tourists, and tour
operators

Adherence to extant regulatory
frameworks with respect to

tourism and pollution abatement

Number of houseboats is
limited to below carrying
capacity of VKW

All houseboats are fitted with
adequate waste collection and
disposal facility and access ST
for treatment

Tourists are sensitised on
significance of the VKW and
adhere to do's and don'ts

MANAGEMENT COMPONENTS AND ACTIVITIES

Activities to meet the twelve objectives are clustered under six components: a) Institutions and
Governance; b) Water Management; ¢) Species and Habitat Conservation; d) Community Based
FisheriedManagement; e) Sustainable Wetland Agriculture Interactions; and f) Nature Tourism.

The management actions are organised at two levels nafhel¥embanadKol basinand(2)

the three ecological zones (Zone | encompassing Thrissur Kol floodplains, Zone Il
encompassing the Vembanad estuary region north of Thanneermukkom barrage and Zone Il
encompassing the Kuttanad bel@®alevel agricultural wetlands and including dstuary

region south of Thanneermukkom barrage).



Proposed actions at Vembanad - Kol basin level

Creation of the VKW Management Unit (VKWMU):  Itis proposed to create a

VKWMU under the aegis of the State Wetland Authority Kerala, for coordinating the
implementation othe management plan, maintaining an overview of the status and trends of
wetlands and associated catchments and coastal zones, stakeholder engagement, and
representing the concerns related tgetlands in sectoral plans and programmes of various
government, nofgovernment and privatagencies. The institution will be headed by an
ExecutiveDirector/ Chief Executive Officer ancomprise of five divisiond] Research,
monitoring andevaluation, (2) Participation and networking, (3) Communication and outreach,
(4) Legal and regulation, and (5) General administration with 13 scientists and subject matter
experts and 3 administrative staff. TR&EKWMU will be responsible for the implementation of
the various work programmes. Strategjaidance and technical and scientific inputs to the work
programme of VKWMU willbg r o v i d e dKWbhAglvisbrylTCemnittee.

Wetland boundary demarcation:  The Ramsar site boundariand any other important
boundary featuresvill be marked on the groundby placing getagged pillars placed at an
interval of 100 m along thboundary

Strengthening the integrated wetland inventory, assessment and monitoring

system (WIAMS): The existing WIAMS will be scaled up and strengthened to address overall
information needs for wetland management and provide a robust decision support system. A
state-of-the-art wetland monitoring and research centre at Alappuzha/Kumarakom housed in
the VKWMU and Ramsar Interpretation Cent@®IC)will be established for monitoring the
ecological, hydrological and so@conomic features of th KW (VKW). The WIAMS shll

build an interface with existing monitoring systems of different government agencies and
research organisations. Two sub centres at Thrissur and at Kochi will cater to the monitoring
and research needs of the Kol wetlands and the Vembanad estuarpritgosed to generate,
use and publish annually the Ecosystem Health Report Cards in the WIAMS webgrattdie
O6Wet | ands otd asdess dnd aothmuymicatetwetland monitoring information to
decisionmakers and stakeholders.

It is proposed to commission specific research studies on: a) Environment
flows requirements of Vembanad estuary; b) Fish breeding and migration patterns in VKW; c)
Ecological character risk and vulnerability assessment; d) Assessments of multiple wetland
values for their integration in wetland management decision making; and e) Climate risks
assessments and mitigation and adaptation options. The results of these studies will help
address existing knowledge gaps on wetland features ahbenitcorporated into management
plan implementation and adaptation and review.

Communication, Education, Participation and Awareness: Regular engagements and
continuous dialogue with stakeholders in planning and reviewing specific conservation measures
such as water management, catchment treatment measures, pollution abatement measures,
sustainable fisheries and other sectoral activitiegganagement effectiveness, is an integral part

of management planning. Signages indicating VKW as a Ramsar Site will be placed at all major
entry points (Punnamada jetty, Muhamma jetty, Kannankasa iimarkom and others major

boat jetties). These signages will bear information on the international status of the wetland,
management authority and Dods and Dondts. The in
and management plan implementation téishared with stakeholders through a dedicated web
portal. The webportal will also provide a mechanism for Wetland Mitras to enrol and engage in
management plan implementation. Stakeholder engagement in wetland management will be
encouraged through workeps and public events on conservation and wise use of Vembanad

Kol involving media, research agencies, NGOs and CBOs, observation of World Wetlands Day
and other environment related occasions, and publication of newsletter and specific

brochures. It is dso envisaged that zone wise Community Advisory Groups will be constituted



for targeted stakeholder education, awareness, and behaviour change campaigns to facilitate
active participation of Local S&fovernments and communities in wetland management.

Capacity development: The management plan identifies four major actor groups, namely the
VKWMU, concerned line departments and agencies of the state government, Local Self

Government organisations and civil society and commtlrdised organisations (including
resourceusergropns ( Padashekharam committees, coir ret
For each of these groupa capacity and training needs assessment (CTNA) will be conducted

in the first year of management plan implementation. The capa®igidpoment measures such

as training workshops, exposure visits, hands on demonstrations, technology and human

resources supportandskill upgradation support will be implemented drawing on the results of

the CTNA. Amid-term andendterm evaluation of capacity development will be carried out as

a part of review and adaptation measures.

Catchment conservation: Watershed Management Committees are proposed to be
constituted in all watersheds of the ten river basins draining into VKW. These committees will
be imparted training on watershed planning and identification of interventions to conserve soil
and moisture egimes. Within the second year of management plan implementation, the micro
watershed level plans will be prepared and will be reviewed as per extant procedures ®bithe
Survey and Soil Conservation Departmehinplementation ofthe watershed plan will be

ensured through convergence with ongoing watershed development and forest conservation
schemes.

Review and Adaptation: R-METT (Ramsar Site Management Effectiveness Tracking Tool) will

be used as a basis for assessing management effectiveness. A baseline management effectiveness
score will be assessed at the beginning of the management plan implementation. Subsequent
asseswents will be done at every twgear interval. In addition, a miérm and endterm

review of management plan implementation is proposed to assess the extent to which

stipulated objectives have been achieved with a high degreeafrasefficiency and in

participation with stakeholders.

Proposed actions at the three -zone levels
Component 1: Water Management

9 Preparation of zone level Integrated wat@anagemenstrategy based on assessment
of water balanceyaterusef or human and ecol ogi cal pur pos
climate induces risks. These strategies will support the integration of wetlands within
river basin and coastal zone scale water management planning under Rebuild Kerala
Initiative

1 Rejuvenating hydrological connectivity by unclogging and removal of encroachment
along river stretches, canals anedhterwaysand maintenance of estuaries spillways and
estuaries outlets

1 Improvingthe efficiency of Thotapally to design capacity throngintenance of
Thottapally spillway mouth, fishing harbour and Andhakaranzhi oatidt,
electrification of spillway shutters

1 Implementation of ongoing works on construction repair, modification of culverts,

sluices

Removal of water hyacinth from canals and economic utilization asiei@nd crafts

Comprehensive assessments and planning for containment, treatment, and safe disposal

of domestic sewage and industrial effluents

1 Training and Infrastructure support to Haritha Karmi Sena for integrated waste
management in all SHGs

9 Plastic waste management througgsessmentestablishment of integrated waste
management facilities, and awareness generation programs

=a =4



1 Support towell-basedrooftop rainwater harvesting and recharge system (Mazhapolima)

in community institutions and individual households

Modernisation and automation of Thanneermukkom barrage

Enhancing storage capacity of irrigation dams of Kol landsliPand Varani)

DPR preparation of minor outlets to restore natural hydrological connectivity and

reduce flood risks

1 Electrification of shutters of Thottapally spillwayaintenance of spillway structyre
spillway mouth, fishing harbour aAsdhakaranzhi outlet

= =4 =9

Component 2: Species and Habitat Conservation

9 Regular monitoring of Waterbird population in Vembanad estuary, Kuttanad and Kol using
Asian Waterbird Census protocols

1 Systematic fin fish and shell fish census to assess trends in species richness, populations,
habitat conditions and prevalence of diseases

1 Monitoring the status of invasive species, mapping of impacted area and preventive measures
taken

1 Mapping and protection of key habitat areas such as species nesting, spawning and feeding
grounds

1 Zoonotic disease surveillance to prevent infestation and as well prepare response strategies
for proactive zoonatic risk mitigation

1 To preserve the mangrove diversity, restoration of native mangrove species to be undertaken
in Chettuva estuary, KodangaHukzhikode estuary, CRZ | A areas in Aroor, Perumbalam,
Palluruthy, Edakochi, Elankunnapuzha, Kayamkulam Kayal and along Natienab\Wa

Component 3: Community based Fisheries Management

1 Systematic fish and clam catch assessments to be carried out to establish sustainable levels of
extraction by adopting a zoreise calendar

1 Establishment and maintenance of fourteen, 2ha protected areas for clams/fishes in
KaruvannwChettuva Aquatic Ecosystem to preserve and restore native mangrove species
diversity and promote Integrated Mangrove Fishery Farming System (IMFFS)

1 Annual ranching to replenish depleted stock of commercially important fish species

1 Support to establishment of one freshwater prawn hatcheries

9 Support to four fisheries management councils (FMC) for active surveillance

9 Regular awareness programmes on sustainable fishing practices and promotion of government
subsidy schemes for adoption by local fishers

Component 4: Sustainable Wetland Agriculture Interactions

9 Support to revival of traditional Pokkali Farming system in Kol lands and Vembanad estuary
through incentive programs, organising pokkali harvesting festivals, awareness campaign on
best practices and strengthening market linkages

1 Improvising, strengthening and reorganising polders in Kuttanad and Kol region through
support for restoration of outer bunds, increasing flushing and filteration efficiency

fRevision of cropping calendars in Kuttanad
ecosystem functioning

1 Promoting adoption of good agricultural practices in Kuttanad and Kol region



Component 5: Nature Tourism

1 Design and implementation of an orientation program for houseboat owners, tourism facility
owners and tour operators on the extant policies, regulatory regimes, and nature tourism
best practices

1 Capacity development support to houseboat owners for adherence to prescribed standards
for sustainable tourism and waste management

1 Surveillance and enforcement of the Kerala Inland Vessels Rules, 2010

1 Upgradation of waste management facility for houseboats and tourist facilities through
assessment of current waste generation and gaps, operationalization of existing STPs including
houseboat sewage collection barges and identifying the need for additiasia treatment
infrastructure

1 Design and implementation of targeting nature awareness programs for various segments

1 Design of Nature tourism program for VKW on the basis of assessment of carrying capacity,
key identification of nature tourism zones, potential partners, infrastructural support needed,
funding sources and training and capacity development needs. The t@itsm program
will serve to convert high volume backwaters tourism into high value nature tourism

1 Feasibility assessment for construction of Dry Dock facilities for houseboats to facilitate
compliance with safety standards in Vembanad estuary

PHASING AND PRIORITIZATION

Implementation of the integrated management plarMembanaekol needs to be taken up in
phases. The first priority needs to be accorded to putting in place an institutional arrangement
for managing Vembanad Kol, securing the wetland boundary and implementing regulatory
measures, putting in place the monittg and evaluation mechanisms and formulating the zonal
water management strategies and actioAsprocess of community engagement for the
management of Vemban#&wl needs to be initiated, along with investment in communication
and education on wetlandalues and functions.

It is envisaged that in the second stage, the focus would be on implementation of the zonal
action plans executing actions for improving water regimes, pollution abatement measures,
augmenting waste management infrastructure and other sectoral intervergiarh as
sustainable agriculture and fisheries development.

BUDGET

Management plan implementation will require a budget 79.88 crores. Of this, the budget
allocated for the bas#evel actions is 71.56 crores. Thectivities proposed for Zone | will
require 25.19crores; Zone Il will require about 58.77 crores and Zone Il will require
24.36 crores. Of the total budget, 21.72 crores can be mobilized through convergence with
ongoing projects and schemes of various activities.



Introduction
1.1 Vembanad -Kol Wetland

Vembana&ol Wetland (hereinafter VKW)constitutes one of the largest wetland regimes on
the Malabar coastline. The wetland complex compribesvembanad estuary flanked by river
floodplains of Kuttanad and Kol, in south and north respectively interspersed by river estuaries
and mangrove marshes whiare interconnected by an intricatgetwork of natural and
humamade channelextending to over B23 km2(Map1). Spanning around 145 km along the
coastline of Alappuzha, Ernakulam and Thrigistricts, VKW forms a part of the extensive
chain of backwaters which are characteristic features of the stdte.rich diversity supported
by these wetlands is indicated the recorded presence o#38plant andl071animal groups,
including30 species of high global conservation signific&hdeach year during winter¥KW
harborsone of the highest populations of migrating waterbirds in the Central Asian Flyway
within India. The wetland sustaiti® livelihoods ofmore than0.2 million households through
backwater tourism, inland navigation, and a range of resowseelsas clams, shellfisand
finfish. Located at the apex of the basiiKW alsoregulates hydrological regimes, providing
flood protection to large settlementsuchasKochiand Ernakulam as well as water for
agriculture in the Kuttanadnd Kolregiors d the Rice Bowof Kerala. KW was designated as
a Wetland of International Importance (Ramsar Site) under the Ramsar Convention by the
Ministry of Environment and Forests, Government of India in 2002.

Vembanad Estuary and Kol Lands have been also identified as Important Bird Areas (IBA) of
Kerala State. Mangalavanam, located ontestem fringes of the wetland and a site of large
waterbird congregation was declared as a Bird Sanctuary under the W({leltd&ection) Act
1972in 2004.In 2013, FAO designated Kuttanada&lobally Important Agricultural Heritage
Ste2.

Vembana&ol Wetland

! Banerjee D., Bharti D., Kumar S., Mitra A., Joshi R., Gupta D. 2023. Faunal Composition of Ramsar Wetlands from India: An
AnalysisRecords of Zoological Survey of India 123 (15)51

* For details on floral and faunal composition please refer section 2.6 Biodiversity

2 https://Iwww.fao.org/giahs/giahsaroundtheworld/designaited/asiandthe-pacific/kuttanadbelow-sealevetarmingsystem/en/
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Lack of consideration of wetland ecosystem processes and its full range of ecosystem services
and biodiversity values in regional developmental planning has tked tapid transformation of
VKW. Till the turn ofthe 19" century, there was little anthropogenic pressure on the wetland
complex.Establisiment of CochinPort in 1928catalysed economic activities in the region. An
allweather natural port, it is located strategically close to the busiest international sea routes
from the Gulf to Singapore anf8urope to the Far East circuits and fastest growing maritime
gateway to peninsular India. Large scale reclamation of naturally fertile floodplain niarshes
agriculturewas encouraged since latet1&enturywhich continued till the 1950s. Shallower
wetland regions and marshes in the Kuttanad and Kol region were converted into polders,
locally callegpadashekharani® enable agriculture. A number of spillways, regulators and locks
were constructed for regulating inflows and preventing salinity intrusimm the seaBetween
1965 and 1976 Thanneemukom Barrage was constructed acrosKW to prevent saline water
intrusion into Kuttanad and control tidal action within its polders. Incentives durind.88€s

and 90s led to establishment of Udyogmandal, an industrial belt on the shorelines of River
Periyar and within the vicinity of wetland complex.

During the1990s, backwater tourism emerged as one of the prominent features of Kerala
tourism industry. There was an explosive surge in the number of tourist houseboats
(Kettuvallam®riginally used as grain barges and presently the most saiitgint

accommodation in the backwaters). The natural banks of the Vembanad estuary, once covered
with thick mangrove forests, were cleared off to construct tourism facilities.

The impacts of these developments oKW are apparent. The area of the Vembanad Estuary

has shrunk (from 365 krhin 1834 to 206 kn in 2022) and water holding capacity drastically
reduced (by over 77% during 18841984). Alteration of natural hydrological regimes has led

to clogging of channels in Kuttanad area. Continued discharge of industrial effluents and sewage
into the river and the backwaters has led to water quality deterioration and spread of

freshwater invasessuchas water hyacinth. Diversion of upstream freshwater inflow to the sea

for flood control in Kuttanad has led to reduction in water availability witiembanad

impacting flushing patterns. Changes induced in the natural salinity gradients of the Vembanad
Estuary due to operation ofhanneemukom Barrage have led to decline in catch of brackish
water and marine fisheries and live clams. Despite all hydrological interventions, rice

production in Kuttanad has declined over the years, convertinginfrot he coveted O6ri ce

of Keral ad to 6den of di stressaod.

Changing resource use patterns within the backwaters have ME3é a contested landscape,

with wetland values and functions made subservient to economic exploitation. The operation of
Thanneemukom Barrage is a perennial conflict between fishers (preferring natural salinity
regi me) and farmers (preferring freshwater
societies are highly impacted by commercial clam trawling operationsr(bijug Travancore
Cements) which led to shifting of beds and vedd natural recruitment. Tour operators are in
conflict with environmental groups which have for long ralbeghinst increasing tourism
operations in biodiversity hotspots as Kumarakom &adhiramanaklands. Declining aesthetics
due to spread of invasives and degrading water quality put tour operators in conflict with
industrial operations in Udyogmandal region.

3 Gopalan, U. K., T.V Doyil, P. Udayvarma & M. Krishnankutty 1983. The Shrinkiackwaters of Kerala. Journal of Marine
Biological Association India, 25: 131141.

4 Sanjeevan et al. (2023)

5 Gopalan, U. K., T.V Doyil, P. Udayvarma & M. Krishnankutty 198Fhe Shrinking Backwaters of Kerala. Journal of Marine
Biological Association India, 25: 131:141.
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1.2 Overview of management to date

Degradation of XW has significant implications for ecological and econsetarity of the

entire coastal zone of Kerala State. Yet, coordinated actions for sustainable management of the
wetland system are yet to bienplemented.Designation of a site as Wetland of International
Importance commits the national government to its wise use, and putting in place an integrated
management plan for safeguarding wetland features balancing conservation of biodiversity values
with livelihoads. Despite implementatioof a range of research programmes, notably by Center
for Water Resources Development and Management (CWRDM), Cochin UniverkBgience

and TechnologyMahatma Gandhi University, Kerala University of Fisheries and Ocean Studies,
Kerala Sastra Sahitya Parishad (KSSP), Kerala State Forest and Wildlife Department, local
research agencies and civil society, such a plan fails to exist. Meanwhile, sectoral management
plans continue to be promoted for agriculture and tourism, withoutitekinto cognizance
wetlandfunctioningseveral domakspecific studies and recommendations of expert

committees like the. E. J. James Committee appointed in 2002 has framed the operational rules
for Thanneermukkom barrage. The report of the M. S. SwatharaResearch Foundation

(MSSRF) shaped the master plan for the-exioration of the Kuttanad region (MSSRF 2007).

In 2018, the Government of Kerala launched the Rebuild Kerala Initiative to build social and
economic resilience and realize the visioradflava Keralam. Several projects are being
implemented across 14 different sectors, related to Integrated Water Resource management,
improved transportation, water supply systems, urban planning and agriculture, livelihoods and.
The process of constitutionf a River Basin Authority has also been initiaéthile the

national and state level regulatory frameworks (Wetlands Conservation and Management Rules,
2017, Coastal Regulation Zone Notification, 2019 and Kerala Conservation of Paddy Land and
Wetland Act, 2008) provide legislative basis for regulatintyiéiets detrimental tathe wetland
ecosystem, their enforcement remains a challenfiee management framework of 2013 was
subsequently upgraded to an Integrated Management Plan in 2017. In 2017, S&iatedgV

Authority Kerala (SWAK) was constituted as the nodal State level organisation policy regulation
and management of wetlands.

In 2013, a management planning framework/KW was prepared by WSA and CWRDM

with funding from IUCN as part of the Mangroves for the Future (MFF) Programme. The
framework included evaluation of wetlands feature and risk of adverse change in ecological
character, based on which a management framework (goal, purpose, objectiviesyaaxtions)
was identifiedApproved by the Ministry of Environment, Forest and Climate Change, the plan
received the firstyear installment in 2018 under the Centrally Sporezb6cheme National

Plan for Conservation of Aquatic Ecosystems (NPCA). Significant components included the
Wetland Inventory Assessment and Monitoring System (WIAMS), WIAMS-petal &

Mobile App, alternative livelihoods for clam collectors, and exten€iommunication Education
Participation and Awareness (CEPA) activities carried out over five years.

Despite approval and an initial fund release of Rs. 148Kfsin March 2018, SWAK
encountered impediments in implementing the entire plan due to issues with fund flow
mechanisms, staff shortages, and COXfDrestrictions. However, the Integrated Wetland
Inventory, Assessment, and Monitoring System (WIAMS) was ssfodly implemented through
CWRDM, yielding valuable bimonthly water & sediment quality monitoring data. Accompanying
this, a national seminar was held in 2023, and the Kerala Agricultunaigdity initiated the
annual water bird census in the same year, making progress with monthly field observations.
Noteworthy achievements include the development of a mobileiapggrated web portal for
wetland monitoring across three Ramsar sitgsstainableclam cultivation in Vembanad Estuary
by ATREECERC(Annex XIV) Wetland Mitra training programs, World Wetlands Day events,
and Ramsar Signage installations.
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In 2001, a writ petition (WP(C) 230/2001ynder Article 32 of the Constitution of Indiavas

fledby Shri . M. K. Bal akrishnan & others to the Hga
conservation of wetlands in the country. Further
order dated 8.02.2017 directed that the Wetlands (Conservation and Managemens), ROIS

should be notified on or before 30.06.2017. It directed Union of India to file an affidavit stating

how the funds made available have been utilized towards the protection of the wetlands

including their specific details. Since the Wetlands Invgritad already been prepared, the

Hondble Supreme Court ordered that the already i
are subject to the principles of Rule 4 of the Wetlands (Conservation and Management) Rules,

2010. It was also requested thatthe ldd b1 e Chi ef Justices of the Higtl
affidavit as auo motyublic interest petition and if necessary, appoinganicusuriato assist

the Court to ensure that Ramsar Convention sites within their jurisdiction are properly

maintainedThe amicusciaéa pp oi nted by the Hondble High Court
reports to the Court, and the third report suggested to revise the existing Integrated

Management Plan ®KW with concrete actions and timelines to conserve the wetland.

responsethe State Wetlands Authorit)erala, commissioned a joint project to MWAand

CWRDM in 2022.This management plan hasen prepared under the aegis of the SWAK

project.

1.3 Management Planning Purpose and Objectives

VKW is a multifunctional ecosystem supporting rich biodiversity as well as livelihoods of
dependent communities. The need for maintaining wetland values and functions, while at the
same time delivering services and benefits now and into the future, for huralkbeing

necessitates adoption of management approaches which recognize linkages between livelihoods,
wetland functioning and biological diversity. India, as a Contracting Party to Ramsar Convention
on Wetlands is committed to ensuring wise use dfvedtlands irthe territory. The wise use
principle encourages stakeholder engagement and transparency in negotiatingftsaaied
determining equitable outcomes for wetland conservation while promoting maintenance of
environmental, economic and social sustainabilithdgament planning is an instrument to

outline the strategies, mechanisms and actions through which wise use of wetlands is to be
achieved.

Wi se use of wetl ands, defined within the Ramsar
ecological character, achieved through implementation of ecosystem approaches, within the
context of sustainabl e devel op meaeaenerpldhmngms t he ov
Wise use has been highlighted as the guiding approach for wetland conservation in the National
Environment Policy (2006), National Biodiversity Action Plan (2009) and as the primary

objective of the National Plan for Conservation of Aqudiitosystems (NPCA) of the Ministry

of Environment and Forests, Government of India. Mainstreaming wetland wise use within

sectoral development strategies forms the foundation of the NPCA, the flagship programme of

the Ministry of Environmentorestand Climate Changfr integrated wetland management.

Sitebased management planning is also recognised as an integral element okaatauilti

approach to wise use planning and management. The management plan provides a basis for

linking with broadscale landsape and ecosystem planning, particularly at the river basin scales,

as policy and planning decisions at these scales affect conservation and wise use outcomes at

the site level.

Management planning is aimed at the {targn objective of ensuring conservation and wise use

of VKW for securing biodiversity as well as wig#ling of dependent communities. The purpose

is to put in place effective management practices which enable integration of biological diversity
and ecosystem service valudsuKW in river basin and coastal zone level conservation and
development planning. Thetegratedmanagement plan is specifically aimed at:
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outlining a strategy for identification of site management objectives

describing the management actions required to achieve objectives

determining the factors that affect, or may affect, the various site features and functions
defining monitoring requirements for detecting changes in ecological character
supporting resource mobilization

enabling communication within and between sites, organization and stakeholders
ensuring compliance with local, national and international policies and regulatory
frameworks.

= =8 =4 -8 -8 -4 -9

1.4 Management Planning Approach and Method

The ecological components, processes and servic®uY¥ are influenced by land and water
management practices within the immediate as well as indirect catchments of the wetland
complex and the coastal zone. Management planningKdY therefore calls for an approach

which recognizes the interconnectedness of wetland biological diversity and ecosystem services
with river basins and coastal zone taking into account the external, natural and induced factors.
The approach also needs to aéds climate change which has direct as well as indirect
implications for wetind features and their governing factors. There is an underlying need to
maintain ecological character while providing for sustainable utilization of wetland resources for
the benefit of stakeholders, particularly local communities.

Wetland ecosystems evolve and function within particular physical templates, the characteristics
of which are determined primarily kthe interaction between water and sediments. Water

apart from being an integral part of an ecosystem, is a natural resource, and social and
economic good, whose quantity and quality determines the nature of its use. Considering these
interactions, an IntegrateWater Resource Management (IWRM) has been adopted as the
guiding approach for management planning. The framewang$together stakeholders at all
levels considering their needs and aspirations while ensuring conservation of the wetland
ecosystem within the river basin

Figurel). A critical requirement for IWRM is introduction of land use and water planning and
management mechanisms which are aligned with ecological character of wetland complex.
IWRM at river basin and coastal zone scale is also underlined in the New Guidelines f
Management Planning endorsed by the Eighth Meeting of Contracting Parties to the Ramsar
Conventior®. In order to safeguard site and their features, the planning process recommends
adoption of an adaptable management process which allows wetland managers to respond to
the legitimate interest of others, adapt to evehanging political climate, accommasiat

uncertain and variable resources, and survive the vagaries of the natural resources.

The broad approach for management planning ¥V is characterised by the following:

1 Use of wetland ecological character and basin level land and water management
interactions as a basis for setting management objectives and targets

1 Integrating wetland management within sectoral developmental planning, especially
urban development

i Balancing the needs of biodiversity conservation with securing livelihoods of dependent
communities

1 Promoting crosssectoral institutional arrangements, the particular involvement of local
communities and stakeholders in wetland management

6 Resolution VIII.14 New Guidelines for management planning for Ramsar sites and other wetlands. Also available as Ramsar
Handbook 18, Fourth Edition, 2010
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Figurel: Wetlands wise use framework

\

1 Integrated wetland inventory, assessment and monitoring sy8féirAMS)to support
decisionmaking

1 Integrating traditional knowledge and practices with assessments and management
planning procedures

9 Periodic monitoring and evaluation with focus on achieving the goals and objectives
rather than merely activities

The Contracting Parties to the Ramsar Convention, in their Tenth Conference of Parties
adopted Resolution X.27 on Wetlands and Urbanization, urging all Contracting Parties to pay
due attention to the importance of their wetlands in urban and pgban enironments and to

take appropriate measures to conserve and protect these wetlands, while giving due
consideration to different national circumstances in each case; In th€atference of Parties
meeting, Resolution XI.2Principles for the planning fananagement of urban and peniban
wetlands were adopted. The following 5 policy principles laid down in the guidelines have direct
relevance tovKW management:

1 Policy principle 1: Wetlands and the range of services they provide are essential
elements of the supporting infrastructure of urban and pehban settlements

1 Policy principle 2: The wise use of wetlands contributes to socially and environmentally
sustainable urban and peniban areas

9 Policy principle 3: Any further degradation or loss of wetlands as a result of urban
development or management should be avoided, and where not possible, any impacts
should be mitigated, and any residual effects appropriately compensated for by offsets
sud as wetland restoration

1 Policy principle 4: The full participation of indigenous and local communities,
municipalities and government sectors involved in urban andypkan spatial planning
and wetland management decision making is vital to creating sustainable urban-and peri
urban settlements

1 Policy principle 5: The threat of natural calamities and humade disasters and their
impacts on urban populations and wetlands requires government priority and
convergent actions to enhance resilience to disasters.

The Sustainable Development Goals provide a unified framework for achieving societal well
being, including environmental security. The SDGs represent an ambitious agenda to eradicate
poverty and achieve sustainable development by 2030. This 2030 Ager8lestainable
Development provides a comprehensive roadmap for a sustainable future. Seventeen goals,
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each with a number of concrete targets, translate this programme into acfiog multiple
benefits and services provided by wetlands, suctikdd/, are essential in achieving the SDGs.
The management plduildsin the role VKW plays in assisting achievement of the SDGs within
the context of state and national scale developmental planning.

The process of development and implementation of management plans for wetlands need to be
accompanied by governance improvements at basin level. Such an approach underpins

Il ntegrated Lake Basin Management framewor Kk
management of lakes through gradual, continuous and holistic improvement of basin
governance, including sustained efforts for integration of institutional responsibilities, policy
directions, stakeholder participation, scientific and traditional knowledgfnilogical

possibilities, and funding prospects and constraints. Achieving close relationship between
planning and governance is critical considering multiple stakeholder and sectoral interests which
underlie and to a large extent structure wetland bieglisity and ecosystem service values, and
the need to secure peopl e s-sdalemandgemenhfernt and
considerably long periods of time.

Management planning foilKW imbibes the six governance pillars for Integrated Lake Basin
Managementamely:

9 Institutions: development of effective organisations and governance frameworks
1 Policies: setting broad directions and specific rules

9 Participation: expanding the circle of involvement

9 Technology: possibilities and limitations

1 Information: pursuing sources of knowledge and wisdom

9 Finance: seeking for sustainable sources at an appropriate level

Methodology for the formulation of Integrated Management Action PlavViK\W has been
developed through adaptation of 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 wetlandsysraent planning
guidelines of the MOEFCC's National Plan for Conservation of Agkatisystems (NPCA)n
2022, the Ministry also notified the Sahbhagita Guidebngberein aparticipatory 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 appréadherein the selection of
management interventions is guided by knowledge of wetlands features and factors governing
these features, and their relationship with broader societal conservatidrdemelopment goals
that wetland wise use is contributing to. Wetlands features are its ecological, social, and
institutional attributes, which collectively characterize a wetland. Wetlands are dynamic
systems, and thus their features undergo cyclicaltangoral changes. Factors (natural as well
as anthropogenic) cause the wetland to move along a specific trajectoryafdfementioned
wetland management planning method was implemented during the project phasesiepbe
indicated inFigure2.

7 RCSE and ILEC 2014 Development of ILBM Platform Process: Evolving Guidelines through Participatory Improvement (Shiga,
Japan: International Lake Environment Committee Foundation (ILEC), Japan)
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Figure2: Framework for integrated management planning

Several consultations with the members of the government departments, academia, civil society
organizations, and local government representatives were undertaken to inform the Integrated
managemenplanning processggnnex XV).

In May 2022, an inception workshop was held in Kumarakom, Kottayam distrigrisitize the
different stakeholders and to understand their perspectives with regard&id/ Integrated
Management Plannirf@articipantsfrom academia and government departments presented the
findings from the various scientific studies conducted/éW at the workshop and highlighted
specifidssues

Three stakeholder consultation workshops were held in Alappuzha, Kochi, and Thrissur in the
first week of NovemberR022to discuss the current institutional arrangements and future
planning for wetland managementifferent parts of the wetlandl'he workshops were
inaugurated by the sitting é&mber of Parliamestand Mmber ofLegislativeAssemblyof the
respective legislative and parliamentary constituencies. This enabled mobilizing locaidodies
take an active interest and contribeto the managemenplanning. The group works around
wetland management themédnstitutions and Governance, Water management, Catchment
Conservation, Species and Habitat Conservation, Community based Fisheries Management,
Sustainabl&Vetlands Agriculture InteractionandSustainable Wetlands Tourism helped
outline: (8) Wetland conditions and drivers of adverse change and the impacts of wetland
deterioration onstakeholderslf) Current Institutional set up including information on
organizational hierarchy, roles and responsibilities of different line departrteanésds
conservation and sustainable managementMvith information onchallenges and
constraints faced in executing the programs, interdepartmental coordination mechaarisims,
the schemes, policies, and programs theraimd(c) Broad managemerstctions for the

Integrated Management of theKW.

Subsequentlygone wise draft management action plans were prepareithwere further
refined and consolidated after seeking inputs from departments throughamonee meetings
with government functionaries and local sgtivernment electives in Thiruvananthapuram,
Alappuzha, and Kottayam in the first week of March 2023.

A final stakeholder workshop was held ont2@uly 2023vherein theaction plans and budgets
were consolidated.
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Attendees from the Stakeholder Workshop held in July,2023

1.5 Management Plan Structure

The management pldraseight chapters, in line with the structure recommended by the

MoEFCC. The chapter 1 provides the management planning context. The chapter 2 and 3
contain description and evaluation of wetland features and assessment of risk of adverse change.
The effectieness of current institutional arrangements in preventing the adverse change in
wetland ecological character is analysed in Chapter 4. The management planning fraimework
discussed in Chapter 5, and the monitoring plan in Chapter 6. The action ptaCigpter 7

and budget and financing discussed in Chapter 8 of the plan.
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2. Description and evaluation of wetland features
2.1 Location and Extent

The VKW extends between 99 to 10°36' latitudes and 76°01' and 764 Bongitudes in a
shallow, and for most parts, below sea level depression alongahtal Kerala coastlineithin
AlappuzhaKottayam Ernakulamand Thrissur districts. Vembanad estuary, Kuttanad and Kol
lands are its three major physiographic divisions which are interconnected by an intricate
network of natural and mamade channels.

The Ramsar Site comprises of three distinct ecological zones. The Vembanad estuary complex
extends to 429 kri, which includes 272 khopen water area and additional 184 kas islands,
marshes and coastlines. Wetland areas in Kuttanad are reported to extend 990akth are

areas reclaimed from Vembanad estuary and floodplain marshes. The area is characterized by
presence of peaty acidic and alluvial soils having elevation at or below sea level, and congested
drainage patterns leading to prolonged inundation duriogt pmonsoon period

Vembanad is a bdouilt estuary which receives inflows froraevenriversto and hagour major
openings into the Lakshadweep Sea. The moutkoahi which houses the Cochin port and
harbour is its most prominent connection to the sea. The opening of River Periyartitdde
marks the northern tip of the estuary.here is an opening at Thottapally and another one at
Chettuva. There are 22 othemediummminor outlets alsoThe stretch between Vaikom and
Cochin is dotted by a number of islands. Wellingdon, located adjacetoohi City, has been
developed on a natural island by dumping dredged material from the Cochin port and harbor.
Vypeen is largestf@ series of seven islands betweerhikade 6§ Kochi Pathiramanal is a &
natural island located between Muhamma and Kumarakom harbouring significant biological
diversity, especially of waterbirds. Patches of mangroves exist along the inner shorelines of the
estuary, the largest existing chunk beinguard Kumarakom.

The Vembanad estuary is flanked by river floodplains in north (Kol lands) as well as south
(Kuttanad). Kol lands cover an area of 13,632 ha and spread over Thrissur District of Kerala,
which extends to northern bank of Chalalakudy river in the south an@hbettuva Estuarnn

the north. The area lies between 129" and 10°36° N and 76° 01" and 76° B" E. The Kol

lands developed from sea lagoons. These gradually developed to shallow lands which could be
bunded and dewatered by farmers atined as rice ganary of Keralg.Rice cultivation in Kol

lands is said to have started way back in the eighteenth century

Kuttanad is a floodplain of Rivers Achencoil, Pamba, Maniktedénachiand parts of
Muvattupuzhavhich have been converted over a period of time into permanent agricultural
lands for cultivation of rice and coconut. These include a substantial portion of Vembanad
estuary reclaimed through construction of polders (locally cgtladashekhargrand

8 The overall area of Kuttanad has been reported to be 90F kifnwhich 550 krf is land reclaimed from Vembanad estuary and
floodplain marshes of Pamba, Achenkoil, Manimala and Menachil Rivers. The rest is constituted by highlands, whichuaegimainly
for settlements. The reclaimed area is classified into six-agabogical zoned.and reclaimed from estuary is characterized by
polders and is classified as Kayal and Lower Kuttanad, with total extent of 25 Ukier Kuttanad, North Kuttanad, Purrakad Kari
and Vaikom Kari are land reclaimed from floodplain marshes and extend to 293 km

9 An estuary is a semi enclosed coastal body of water which has a free connection with open sea and within whéatardsa
measurably diluted with freshwater derived from land drainage (Pritchard, 1967). Fromnaogelological perspective, estuaries
can be classified into four categories: (1) drowned river valleys, (2) fjord type estuaries, {B)iliastuaries, and (4) estuaries
produced by tectonic processes. Bawilt estuaries are formed when offshore barrier sand islands and sand spits bwidsazo
level and extend between headlands in a chain, broken by one or more inlets.

Rivers Pamba, Achencoil, Manimala, Meenachil and Muvattupuzha flow into Vembanad through Kuttanad, whereas Chalkudy and
Periyar flow directly into the estuary. Three rivers, namely Keechari, Puzhakkal and Karuvannur flow into Kol lands.

vineetha, S., Bijoy Nandan, S., and Rakhi Gopalan, K. P. (2015). Composition, abundance and diversity of macrobenkuotefauna i
paddy fields, Vembanad Kole Wetlahtfjia.International Journal of Current Resear@t{10), 2094120947.
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modi fication of natur al hydrol ogi cal regi mes.
Keral a6 owing to high agricultural productivit
region. The Kol lands are floodplains of Rivers KesgiclPuhakkal and Karuvannur, reclaimed

for agriculture. Both Kuttanad and Kol lands have major portions located below sea level and

are flooded for prolonged periods after monsoon. Brackish marshes ar&wmaetii have

traditionally been used for rieshrimp aquaculturdocally known agokkali

The present extent of XW is afragment of an extensiwgetlandregime and interconnected

river floodplains extending between Thrissur and Arattupuzha which existed till the beginning of
the 19" century. Conversion of wetlands for agriculture, settlements and infrastructure
development as ports particularly in the last century has fragmented the entire regime, with
several areas losing wetland characteristics.

At the time of Ramsar Site designation in 2002, the area of VKW was indicated to be 1512.50
kmz. However, the maps submitted to the Ramsar Convention Secretariat were net geo
referenced. The Ramsar Site Area also included predominantiyupudteas oKochiand its
surroundings. During the recent RIS updation submittedd22the SWAK has submitted a
revised map excluding the builp areas which hdedto a reduction in the Ramsar Site area by
189.7kmzleading to a revision in the total area to 132&m2. A trend analysis of land use and
land cover classes within VKW Ramsar Site is present@aiiel, Figure3, Figured4, Map2,

Map3 andMap4. The analysis is based on interpretation of poginsoon LANDSAT 5 and
LANDSAT 8 imageslhe trend analysis indicates a decline in open water area and area under
agriculture. There has been a significant increase inlquitrea

Tablel: Land use and land cover classes kW Ramsar Site (All figures in Rm

Iélaar;c; :sse and land cover 2001 2022
Open Water* 344.1 2722
o
Agriculture 756.7 651.0
Paddy (BSL) 496.2 426.0
Paddy (Other) | 201.6 173.5
Pokkali 56.4 40.4
Vegetation 187.1 327.2
Mixed
Vegetation 176.4 334.6
Mangroves 0.8 1.5
Sand 4.7 0.7
Total 1323.0 13230

* This includes area under water hyacinth Rr&?in 2001 and 0.&m2 in 2022
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2.2 Geology and Geomorphology

The Kerala coast is characterised by occurrence of tertiary and recent sediments. The rivers
and streams flow mostly parallel to the coastal plain and their courses have evolved in response
to the depositional history of the lagoon systems that prevailednd) the Quaternary. The
Alappuzha Ponnani stretch is composed purely of alluvium of recent deposits with prominent
palaeo strandlines. Palaeo beach ridges or regressaosgression features are prominent in

the landmass betwedgochi mouth to the souh. One of these sets of features run parallel to
Alappuzha Kochicoast line and separates the Vembarniadttanad area from the

Lakshadweep SBaThe sand in the beach zone of Kerala contains significant quantities of heavy
mineralgs.

Vembanad is one of the largest tropical estuaries of India and a major burial ground for
Quaternary depositg (Map5). The wetland complex formed a part of marine environment in

the geological past, with an alluvial bar boundary running parallel to the coast and interrupted at
places by Arabian Sea. In AD 1341, a catastrophic cyclone is believed to have induced change in
course of River Periyar resulting in formation of islands and separating a distinct waterbody that
yet maintained connection with the séaPeat deposits, with a radiocarbon age of 40,000 years

BP have been identified at different depths in the boreholes between sandy clay and clayey sand
sedimentary facies. Pollen analyses of peat reveal the existence of mangrove vegetation and
evergreen foest!3,

Mostly coastal alluvium soils are found within the wetland com{Meg6). The predominant

role of fluvioestuarine deposition is indicated by the presence of black carbonaceous clay, high
organic content, acidic soils and a peaty substratum in major parts. The soils of Kuttanad exhibit
the effect of anaerobic decomposition aack acidic in reaction due to microbial oxidation of
organic matter.

Soils in Kol lands of piedmont type, silted up with alluvium brought down by Rivers
Karuvannuy Puzhakkaind Keechery. Texturally the material ranges from fine to coarse clastic
particles derived from the surrounding lateritic hills. Based on textural analysis, soil in the
region has been classified into clay, sandy loam, sandy clay loam, and ckajHearesence

of organic peat layer in the stdurface makes soils extremely acidic (pH ranging between 2.6 to
6.3). The total nutrient content of the soil throughout the Kol land)id40.57% nitrogen, 0-2

0.24 % KOs, and 0.090.6 % of KO. CaO levels are also reported to be very high

Crystalline and sedimentary rocks of tertiary ages are prominent in the Western Ghats from
where the rivers flowing into the wetland complexiginate. An intervening narrow stretch of

the midlands are lateritised to various depths whereas the recent and sub recent sediments form
the low lying and river valley bottoms. Forest loam soils occur in the upper reaches. The middle
reaches are charaetized by lateritic formations interspersed with brown hydromorphic soils,
whilst riverine alluvium is found in the river floodplains.

2Chattopadhyay, S. 2010. Geomorphology for integrated coastal zone management: a theoretical approach with examples from
Kerala, India. Indian Journal of Geomarine Sciences 39 (45323

18 Jayalakshmi, K., K. M. Nair, K. Hisao and M Santosh 2003. Mineralogical and geochemical variation as indicators of jprovenance
the heavy mineral deposits of Ambalapuzha beach sands, S W Coast of India. Journal of Geoscience., Osaka City Univ. 46:157
168.

4 Narayan, A. C., C. P. Priju and G. Rajagopalan 2002. Late quaternary peat deposits from Vembanad Lake (lagoon), Kerala, SW
coast of India. Current Science 83(3): 33L1.

5Menon, C. A. 1913. Cochin State Manual. Trichur: Mangalodayam Company 688 pp.

6Sheela, S. 1988. The distribution, fixation and availability of phosphorus in the Kol soils of Kerala. M.Sc (Agri.)ollegsisf C
Agriculture, Vellayani, Kerala.

"Hameed, A. 1975. Fertility investigations in the Kol soils of Kerala. M.Sc (Agri.) Thesis. College of Agriculture Vellayani.
http://mospi.nic.inNational Accounts Statistics and Central Statistical Office.
http://www.spb.kerala.gov.infimages/pdf/erl2/Chapter2/chapter02.html.
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2.3 Wetland Catchments

The VKW receive inflows of ten rivers (Keecheri, Puzhakkal, Karuvannur, Chalakudy, Periyar,
Muvattupuzha, Meenachil, Manimala, Pamba and Achencoil) all of which originate in Western
Ghats. The drainage basins of these rivers span 13,96@taa (between 9° 17' and 10° 43'
latitude and 75° 58' and 77° 24' longitude) in seven districts of the state (Alappuzha, Idukki,
Ernakulam, and parts of Kottayam, Thrissur, Palakkad, and Pathanar(ithaia).

The catchment of Vembandtbl is dominated by undulating, subdued hills and steep scarp

slopes with altitude ranging between beld&Lto around 2,700mabove MSI(Map8). Based

on topography and elevation profile, the catchment has been classified into three broad
categories: highlands, midlands and lowlands. The highland region has elevation ranging between
75 to 2,700mabove MSland is largely covered by forests and plantations. The midlands have
altitudes between 7 to 75m amsl and are largely dominated by agriculture and plantation. The
lowland region wherein the KW complex is located is a harrow coastal strip bordering the

Arabian Sea marked by presence of wetlands interspersed with agriculture and settlement

areas. The highlands and midlands cover 49% and 22% of the basin area respectively.

The rivers of the Vembanadol catchment are steep, fast flowing and monsoon fed. The rivers
flow down the highlands over steep slopes of almost 60 m/km or more to midland and lowland
stretches with much flatter slopes of 1m/km. Periyar with a basin af&284 kna is the

largest river draining into the wetland complekable2). Assessment of land use and land

cover of the basin using satellite imageries d#328nd 2015ndicate forests to be the
predominant category followed by agriculture and plantatidreble3 andMap9, Map10 and
Map11)

Dense forests are present in 3564 Kiof the catchments mostly restricted within its highlands
TemperateShol forests are found at an altitude of 1800m amsl. These forests are
characterized by dense growth of trees in the depressions and folds of the Western Ghats
surrounded by extensive areas of grasslands. The forests in the lower reaches belong to moist
decidwus category, and wet evergreen forests. The evergreen and semi evergreen forests have
generally thrediered vegetation withAcrocarpus fraxinifolious, Antiaris toxicaria, Calaghyllum
Cullenia exarillata, Dichopsis elliptica, Dipterocarpuaridditiier species forming the top

canopy. The middle storey compris@stinodaphne hookeri, Baccaurea courtallensis, Canarium
strictum, Cinnamomum zeglam, Elaeocarpasd the third storey oEuonymusp, Leea
sambucinatc. The moist deciduous species found within the catchment area indlectena
grandis, Dalbergia latifolia, Pterocarpus marsupiusp Aaidaelated species.

18Sholas are local names for patches of stunted tropical montane forests found in valleys amid rolling grasslands in the higher
montane regions.
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Table2: River Basins of Vemban&dl Catchment

Lowland Midland High land
Name of the Basin Area (km 2)*° (km 2) (km 2) (km 2)
Achancovil 1120.93 93.81 472.09 555.03
Pamba 2180.3§ 405.69 327.217 1447.41
Manimala 869.11 43.71 336.93 488.46
Meenachil 859.5§ 16.98 468.91 373.7(
Muvattupuzha 2011.14 216.35 1254.44 540.38
Periyar 5411.07% 365.41 1304.91 3740.75
Chalakkudi 1217.73 30.97 352.66 834.1(
Karuvannur 1052.56 145.09 545.217 362.20
Keecheri & Puzhakkal 673.44 170.49 424.01 78.93
Total 15395.96 1488.49 5486.49 8420.98
Table3: Land use Land cover of Vembartaol Catchment? (1985,2005,2015)
Land use Land cover categories Areainkm * | Areain km * { Area in km ®
9 1985 2005 2015

Builtup, Urban 277.51 501.30 421.26

Built-up, mining - - 33.91

Agricultural land 9085.00 8994.00 8930.14

Builtup, Rural - - 1123.63

Agricultural Plantation 7898.00 7840.00 6702.41

Agriculture, Crdgind (Fallow/Croplan 1186.93 1153.74 1104.10
Barren/Wasteland 126.31 116.79 628.06

Water bodies 862.83 842.39 792.48

Grass/ Grazing land 346.89 336.80 24.99

Forest, Swamp KMangroves 0.74 0.76 0.09

Forest (Evergreen/ Deciduous/Mixe 4928.00 4753.00 3564.00

Forest, Forest Plantation - - 884.36

Scrub Forest 592.22 674.38 939.63

Total 16219.50 16219.50 16219.50

19 This excludes area of Kuttanad 900kbelow sea level

20 The Land Use Land cover statistics for 1985 and 2005 have been sourced from the Decadal Land Use and Land Cover

Classifications across India available for the year 1985, 1995, 2005. This data set provides land use and land cover (LULC)

classification prducts at 100m resolution. The data were derived from Landsat 4 and 5 Thematic Mapper (TM), Enhanced

Thematic Mapper Plus (ETM+), and Multispectral (MSS) data, India Remote Sensing satellites (IRS) Resourcesat Linear Imaging

SelfScanning Sensdror IlI (LISS, LISSII) data, ground truth surveys, and visual interpretation. The data were classified

according to the International GeospheBiosphere Programme (IGBP) classification scheme and the minimum mapping unit is

2.5 ha (More details can be foundtatps://daac.ornl.gov/VEGETATION/guides/Decadal_LULC_Indid.html

The 2015 Land Use Land cover statiséce sourcedromthegees pat i al
u s i rZyortho rectified LISSIla data of 2RLEAS avaialbte @rdireEntire databases

scaleé prepared

dat abase

on oLand

are prepared by NRSC, ISRO under the Natural Resources Census (NRC) Project of the National Natural Resources

Repository (NRR) Programme. The LULC database is prepared with 54 class LULC Classification Schema and is harmonized to
24 clases for disseminating through Bhuvan, ISRO Geoportal by emphasizing more on Land Cover. (More details can be found

at https://bhuvarappl.nrsc.gov.in/2dresources/thematic/LULC503/lulc.pdf

An accurate omparsion ofLand Use /Land cover statistiissdifficultas the data source, classification scheme, and
methodology differ.The LULC scheme used by NRSC in 2015 divides-bpiinto three subcategories of urban, rural, and
mining whereas the previous LULC of 1985 and 2005 have a singleippaidttegory. Theural builtup area of 2015 was
previously classified as agricultural |gfokest plantations were classified in 2015, however, this class was previously not

identified separately. These forest plantations were part offbeest (Evergreen/ Deciduous/Mixed) category. Hence no trends

in forest plantations can be drawn separateowever, total forest cover (inclusive of plantations) is on the decl@eution is
advised while comparing the LULC statistidghe three time periods
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Agricultureplantations account for roughly 41% of the catchment. In 2015 agricultural
plantations covered an area of 6702%mnm 2015, forest plantations covered an area of 884.36
km2. These plantations in the highlands have been mostly developed through clearing of the
forest. Major crops grown are rubber, tea, coffee and cardamom. Food crops as well as cash
crops are cultivated in the mid lands. Rice and tapioca are the main fopd arbile rubber,

coconut and pepper are the main cash crops. Annual crops likeégifeand pineapple, seasonal
crops like ginger, tubers, vegetables and a wide range of perennial crops like jack fruit, and
mango are also grown. Home gardens are the characteristic feature of farming systems in the
midlands. The selection and inclusiorcadps are influenced by the climate and by household
preferences, requirements, and dietary habits. Coconut is the base crop in most of the agro
climatic areas, except in the high ranges. The spaces between coconut plants are used to raise
an array of intrcrops, resulting in a muitorey cropping pattern with distinct canopy
stratification. Perennial crops such as coconut, areca nut, jackfruit, mango, cashew, tamarind,
and forest tree species occupy the upper layer; pepper, clove, nutmeg, and cinnaougmy o

the second layer; banana, cassava, yam, and the like occupy the third layer; and ginger, turmeric,
pineapple, vegetables, and guinea grass occupy the ground layer.

Agriculture in lowlands is mostly concentrated in Kuttanad and Kol |§Bd% 1: Rice paddies

of Kuttanad) Marshes within Ernakulam aAdappuzhalistricts are also used fdsrackish

water aquaculture. Rice fields, after harvests are fitted with locally made gates and water from
the high tides is allowed to be retained within the fields. This locally evolved technology is called
Pokkali

Urban settlements accounted for around 2.6% of the catchment area as per 2015 land use land
cover. In addition, 34 k&of builtup area is under mining in the wetland catchments. As per

2011 census, the basin is inhabited by 8.8 million people, mostly concentrated in 84 urban
centres. Rural settlements spread over 11242kaccount for 6.93% of the catchment area.
Physiography of the area has distinct influence on the settlement patterns. The coastal lowlands
and midlands, which provide congenial grounds for development of transportation networks,
commercial activities analccess to other sociahfrastructure,have compaatively higher

population densities as compared to the highlands. The catchment is dominated by small, well
distributed urban centres rather than one large megacity.
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Box 1: Rice paddies of Kuttanad

!

Inundated rice fleldilorgVKW

Ricebased production systems within wetlands have traditionally served as staple source of food
worldwide. However, management of wetlands for food production is often at the expense of
their regulating services (e.g., ability to influence hydrological regimederate floods etc.),
creating policy tradeffs. The Ramsar Convention classification of wetland types include rice
fields in the category of human made wetlands. The Contracting Parties of the Convention in
their 10h meeting held at Changwon, South Korea adopted a resolution on enhancing biodiversity
in rice paddies as wetland systemdhe rice paddies of Kuttanad form an integral part of the
VKW, and thereby their sustainable management is an important precondition for achieving the
goal of O6wise used.

Rice is the staple food of Kerala. The aim of developmental policy in the state has been to ensure
selfsufficiency in rice production so as to reduce dependence on imports and inflows through

trade. Till the Second World War, rice was procured by the ndef Kerala from areas as far as

Myanmar. Thereby, the state government looked into mechanism for increasing local production,

and developing Kuttanad as ORice Bowl of Keral ad

KuttanadRice Fieldss a floodplain formation of Riveischencoil Pamba, Manimalsleenachil

andparts of MuvattupuzhRivers at the southern end of Vemban&stuary. Geological

evidences indicate that the region once formed part of an extensive bay of Arabian Sea which

gradually filled up with sediments brought in by the inflowing rivers. Its areal extent is around

900 kn#, covering 7%evenuevillages within Alappuzha, Pathanamthitta and Kottayam Districts.

Barring a small patch in the soutfast the entire Kuttanad was at or below sea level and

thereby remained waterlogged and marshy for large parts of the year. This raised portion was

known as 60l d Kuttanadd or 6garden | anddé mostly

The erstwhile rulers of Travancore felt the need to develop the waterlogged areas for rice
cultivation so as to feed the rice requirement fibre growing population. Privatentrepreneurs
initiated reclamation of marshes, however, with very limited success. Early 1880s, the state got

2L Resolution X.31 emphasizes on maintenance and enhancement of ecological and cultural role of rice paddies, and inter alia
stresses maintaining connectivity with surrounding natural and-satural habitats.
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actively engaged into promoting reclamation of marshes, offering loans at concessional rates and
exempting land taxes for the first five years of cultivation. However, in 1903, reclamation was
temporarily banned on the apprehension that silt was being lmebi on the mouth of Cochin

port. In 1912, the ban was again lifted, and Rani, Chithra and Marthandam kayal emerged.
Reclamation projects continued tillpestn d e pendenc e . I n 1942, an agr
was formed to improve working conditions @fage labourers. The Land Reforms in th@¥0s

led to reclaimed land being allocated to cultivators. The reclaimed land was classified under 20
subdi vi si ons and numbered alphabetically from
including 550 k&of land reclaimed from marshes and Vembanad estuary.

Reclamation was usually taken up during summers when river flows were at the leanest. Water
wheels were used to drain water from temporary embankments (made from double lined
coconut stems filled with sand, clay and garbage). Introduction of mechanigalgetsnduring

the last decade of ¥9century greatly enhanced the pace of reclamation. By the eatig@6tury
mechanized pump sets imported from Great Britain and run by kerosene and crude oil started
to be used.

These reclaimed lands exist in clusters called polderspadashekhargnbound by outer
embankments. There are presently over 1200 polders with an area of 593.7%akying in size
from 1 to over 900 ha. Gradually, collectivization of operations took place méttlashekharam
management committees being constituted and dewatering operation schedules streamlined.

Despite Kuttanad being naturally fertile, prolonged inundation and salinity constrained
intensification of agriculture. As the flow of rivers dwindled from December, the salinity in surface
waters increased, anguttanad remained brackish till May. Rice cultivation was possible only
once in three years during thraunjaseason, sown after southwest monsoon and harvested before
tidal intrusion of seawater during summer. Crop varieties matured within 100 days with an
average productivity of around 1,200 kilogrammes per hectare. A post second Waildfood
scarcity inducedthe state government to order annual cropping. Pumping subsidies were
announced. Rice Research Station was set up in 1940 to develop crop varieties ideal for Kuttanad.
The practice of an additional crop, with a cropping cycle of May to August was pronioted
around 10,000 ha.

Rice cultivation in Kuttanad is based on meticulous manoeuvring of water levels. Preparations
begin in MarckApril with ploughing, application of lime to reduce acidity of soil and then letting

in waters from the canals to inundate the fields throughout southwest monsoon period. This
suppresses capillary rise of salts from below the soil. In Aug@&tptember, when water levels
decrease to manageable levels, outer bunds encircling the fields are repaired. Second round of
ploughing begins as the souwtlest monsoon subsides. The ploughing is done in waist-dexgr.
Dewatering commences soon after, following which inner bunds are repaired. Weeding is done
prior to sowing. For transplantation, seeds are packed in sgoawe bags and soaked to induce
sprouing. The sprouted seeds are transplanted and fertilizers are applied. Tafveatip thirty

days after sowing, the overcrowded portions are thinned out. Harvesting is done by cutting the
ear heads, which is then thrashed, paddy separated and transporséorage barns.

As agriculture within the reclaimed lands was not possible without regulation of flooding and
salinity, two major hydrological interventions were commissioned. In 1955 tapally spillway
was constructed to divert the monsoon inflows of PamBahencoil and Meenachil Rivers,
through a lead channel from Vespuram(Mathirampally,1 km west of Veeyapuraim)
Thottapally. It was designed to discharge 64,000 cusecs (cubic feet per second) flow, which was
approximately one third of the monsoon flow of the river systems at \gpayam. In 194,
construction ofThanneemukom Barrage was initiated across Vembanad estuary to prevent
salinity intrusion from the Cochin moutfhe firststage(Vechoor) comprisin@1 shutters and

2 navigation lockgas was completed in 19Gd the second stage (Thanneermukkom) was
completed in 1975A road betweenAlappuzhand Changanassery was constructed to facilitate
communication and transport. The Kuttanad Development Project launched by the

39



government in 1972 projected that with making the bunds permansintg concrete and
rubble bouldersit would be possible to ensure double cropping in 52km

However, the benefits of these hydrological regulations were crowded out within a span of three
to four decades. The introduction of high yielding rice crop varieties (having longer maturity
period, 12038 130 days as compared to around 100 days for thditianal variety) led to changes

in cropping schedules, forcing closure of ffeanneemukom Barrage for longer period. In actual
practice, barrage closure extended frahree-month period of Decembei® March to even May

and June. Instances of pest and crop diseases led to increased use of chemical pesticides and
fungicides. Extended closure of barrage also brought the farmers in conflict with fishers who
reported interference in migtory pathwaysloss of nursery groundand decline in catch. Not

all the reclaimed polders could be used for agriculture, as waterlogging continued in the blocks
adjoining the estuary. Economically, high costs of labour and recurring costs of maintenance of
embankments, water pumps and allieftastructure affected profitability. As per assessments of
remote sensing images by the Ker&tateLand Use Board, the area under paddy in Kuttanad
reduced from 609 krhto 376 kn? during 19630 2003, coupled with increase in area left fallow

and converted for noragricultural uses. The canals are choked by invasiasly W ater
Hyacinthwhich further aggravates waterlogging. AC road, constructed across the floodplains has
turned out to be a major flow obstruction.

Kuttanad was identified as one of the 31 famlistressed districts by the Ministry of Agriculture

in 2006. An assessment of ecological and livelihood status of Kuttanad wetland was conducted by
M S Swaminathan Research Foundation, based on which a KutRetabilitation Package
amounting to Rs. 1,840 crore was launched in the year 2010. Kutt®aattagdPhase Il is
currently under implementation. Activities under the aegis of thekaganclude reorganizing

crop production, improved management dhanneemukom Barrage, reduction in freshwater
invasives and improvement of fisheries.

Since 2018, constant and prolonged flooding has forced people to migrate out of the region. The
floods destroyed several housesid severely damaged infrastructurévithg conditions in the

area have deteriorated considerabind people are permanently shifting to other places in
Alappuzhand Kottayandistricts. Punja crop cultivation remains impossible till late November
December, costs of dewatering the fields have gone up significantl®022, instances of leaf
blightin rice caused byantoea ananatias been reportedn the Kuttanad agre&cosystem

The current condition of Kuttanad requires a serious examination of ecological and economic
viability of intensification of wetlaralyriculture. The extent of infrastructure developed in the
region is way beyond what a wetland can sustain.tidde offsin terms of impacts on

biodiversity and foregone wetland functions as ability of regulating floods are apparent.
Agriculture returns too, have diminished due to climate change im@atdsadverse impacts of

the hydrological interventionsAddressing these issues in a meaningful way is pertinent in order
to develop wise use strategies for Vembaiaml22.

22 Based on information contained in Kuttanad Project Development Report (1971); Report on Measures to Mitigate Agrarian
Distress in Alapuzza and Kuttanad Wetland Ecosystem by M. S. Swaminathan Research Foundation (2007),
(https://india.mongabay.com/2021/08/vemg-residentsof-low-lyingkuttanadabandoningheir-homes/)
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2.4 Hydrological Regimes

2.4.1 Rivers draining tgdKW

The riversdrainingto VKW can be considered in two groups, the rivers draining/embanad
wetland system and rivers draining to Kol lands. Meenachil, Manimala, Pamba and Achenkovil
drains to the Vembanad wetland system on the southern side of Thannermukkom barrage
Chalakudy, Periyar, Muvattupuzha drains to the northern side of Thannermukkom barrage and
Karuvannur, Keechery, Puzhakkal drains to Kol lafidble4 shows the details of the river

basins draining toyKW.

Table4: Details of Rivers draining tdKW23

River basin Length Originate from
(Km) Altitude (m above MSL) Place
Keecheri 51 365 | Machadmalai
Puzhakkal 29 525 | Machadmalai
Karuvannur 48 1100| Pumalai
Chalakudy 130 1250 | Anamalai
Periyar 244 1830| Sivagiri
Muvattupuzha 121 1094 | Tharakamkanam Hills
Meenachil 78 1097 | Pazhavattimudi
Manimala 90 1156 | Tatamala
Pullichi malai
Pamba 176 1650 | Naga malai
Sundara malai
. Rishi malai
Achenkovil 128 700 Pasikkidamettu

The Rivers Achenkovil, Pamba and Manimala flow westward and discharge waters to both
Arabian Sea through the Thottappally spillway and to VembBsagdhry The three rivers join

and bifurcate into smaller streams at many locations, some of which flow northwards to drain
into VembanadEstuary Meenachil River also flows westward and joins Vemb&sadarynear
Kumarakom. The Muvattupuzha River which is a conglomeration of Muvattupuzha, Thodupuzha
and Kaliyar rivers drain into Vembangdtuary, orth of the ThanneermukkonBarrage Periyar
River, the longest River in Kerala is fed by a large number of tributaries like the Mullayar,
Cheruthoni, Muthirapuzha, Perinjankutty and Idamalayar. Periyar flows into Arabian Sea
through the KodungalluAzhikodeEstuaryand through Vembanadgstuaryinto Cochin bar

mouth. Chalakudy River and a bifurcation from Karuvannur River joins Periyar downstream
before joining Arabian Sea. The other branch of Karuvannur River drains througtuGhet

through which Keechery also draits Arabian Sea. Therefore, the inflow to th&KW system

is the discharge from these ten river basins. The outlets to AraBeaare at Thottapally in

South through which Manimala, Pamba and Achekovil drains, at the northern end of Vembanad
Estuary Peilyar drains to Vembanad through Ko mouth and Munabam. Between

Thottapally and Kochi estuary, Vembanad has an outlet at Andhakaranzhi. The three rivers in
North, Keechery, Puzhakkal and Karuvannur drains throdgattuva. TheVKW systemhas
numerousinterconnecting streams and channels, making it a complex hydrolegiit In

addition to these outlets of the wetland system, there are 22 mimadiumopenings to the

sea through smaller channgisost ofwhichare in a degradedtate. Thrikkunnapuzha Locls

2 (Source: CWRDM, 1995; CWRDM, 2017)
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situatedat the southern endn Kayankulam canal conndogto the Kayamkulam estuary
(Table5 andMap12).

The total area of the ten river basins falling in central Kerala is found to be 16183 %af
which Periyar River basin is 5388 (33.36%)Muvattupuzha River basin is 1282 (7.86%),
Pamba River basin is 22857 (13.81%) Achenkovil River basin is 148# (9.17%), Manimala
River basin is 84Kn (5.23%) and Meenachil River basin is 16524 (9.60%), Karuvannur is
1054 kn? (6.51 %)Keecheryis 401km? (2.48%) andPuzhakkal i234 km? (1.45%).

Out of the ten river basins, five river basins have dams in the catchment that can act as
retention for flood waters, though these dams are not designed for flood control, but for
conservation purpose. A total of 17 major and minor dams are located almm@eriyar River

basin (Mullaperiyar dam, Idukki arch dam, Cheruthoni dam, Kulamavu dam, Kallar dam,
Erattayar dam, Anayirangal dam, Mukkudil dam, Mattupetty dam, Ponmudi dam, Kundala dam,
RA Headwork, Sengulam dam, Kallarkutty dam, Lower Periyar damalaien dam and
Bhoothathankettu dam). The Pamba River has dams, the largest being Kakki dam, and Pamba
dam, and small dams, Gavi, Kuéitc. The catchment area of Chalakudy river basin has two
hydro-electric projects, Porungalkuthu and Sholaffdap13). Malankara dam is located in the
upstream area of Thodupuzha River in Muvattupuzha river basin. Each tributary of Karuvannur
is dammed, by Peechi a@himonidants.

Table5: Minor and medium openings to the sea of MKW26

Opening to the sea (Minor and medium)

1 Azeekal 12 Kattoor

2 Vandanam 13 Vazhakoottam Pozhi
3 Punnapra Beach 14 Pollethai

4 Naribana Beach 15 Maraikulam

5 Punnapra North 16 Maraikulam(2)

6 Vada Pozhy 17 Chetty Beach

7 Alappuzha Beach 18 Arthunkal

8 Kanjiramchira 19 Arthunkal(2)

9 Thumpoly Beach 20 Anthakaranazhy
10 Chettikad Beach 21 Puthuvyppin Beach
11 Omanapuzha 22 Vellyethamparambu Beach

24 CWRDM, 1995. Water Atlas, Centre for Water Resources Development and Management, Kozhikode. Kerala.

% CWRDM,2017a. Surface Water Information System of Rivers in Kerala, Research Report SWD/N59/11/2017, Centre for Water
Resources Development and Management, Kozhikode. Kerala.

26 sanjeevan V.N., Thomas K.V., George Abe, K.G. Vimal Kumar and Pillai D.(eds.) 2023. A synthesis report on Vembanad Wetland
System. Centre for Aquatic Resource Management and Conservation (CARMC). Kerala University of Fisheries and Ocean
Studies, Kochi, Kala, India.376 pp.
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Map12 Openings to the sea of Vembanad Wetland System
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