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ABSTRACT

The Vembanad Kol wetlands, the largest tropical estuary in the southwest coast of
India, identified as a Ramsar site, lies between 9°00" and 10°40’ N latitude and 76°00’
and 77°30' E longitude. The wetland system includes Vembanad backwaters, the lower
reaches of six rivers with a drainage area of 16,200 km? and the adjoining low lying Kol
lands spread over an area of 136.32 km?2. The system having all the values and attributes
assigned to wetland such as fishery, waterfowl, mangroves, associated vegetation,
agriculture, recreation, tourism and inland navigation is now found to be environmentally
degraded. The ecology of the backwater system has become totally upset due to the
construction of regulators, spillways, overexploitation of resources and uncontrolled

urbanization. The paper reviews the general features, present status, problems faced
by the wetland system and strategies for its conservation and management.

INTRODUCTION

Vembanad Kol wetland, the largest brackish humid tropical wetland ecosystem in Kerala State on
the southwest coast of Indiaisfed by tenrivers. The lake possessesunique physical characterigticsin
termsof physiography, climateand hydrology. Thewetlandis renowned for itsrich biodiversity and
supportsthethird largest water fowl popul ation in Indiaduring winter. Overexploitation of resources
and arange of interventionssuch assalinity barriers, flood water drainsand industrial complexesin
the drainage basinsarefound to have severeimpact on the ecol ogical status of the wetland leading to
its degradation. Since it supports more than half of the population of Kerala, consequences of any
destruction caused will befar reaching on the society. The present paper examinesthe major environ-
mental problems caused by the devel opmental activitiesand hydrological interventionsin Vembanad
wetland and itsvicinity. Important previous studies and survey reportswere evaluated to develop the
dataset for preparing the management action plan. Waste management practices appropriate for the
existing conditions of the region were considered for suggesting mitigation measures.

STUDY AREA
Characteristicsof Vembanad wetland

Vembanad wetland, the largest estuary in the state of Kerala, lies between 09°00'-10° 40’ N and 76°
00'-77°30" E (Fig. 1). The system possesses certain unique physical characteristics and covers an
areaof 16,200 km?withtenriversdrainingintoit (Table 1 and 2, Public Works Department 1974).
Thewetland also includesthe Kol lands, thefertilelow lying fieldsasthe nameimplies, lying 0.5m
to 1m below mean sealevel, spread over an area of 136.32 km?. Situated in the humid tropics, this
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positive estuarine systemwith semidiurnal tidal cycle experiencesfairly uniform temperature rang-
ing from 21°Cto 36°C. The average annual rainfall inthe areais 3200 mm and salinity rangesfrom

10to 22 ppt at surface during premonsoon.

Ecological Significance

Vembanad |ake and the associated wetlands are exceptional ly rich biological regionswith high de-
gree of endemism. A total of 150 speciesof fishes (Kurup & Samuel 1985) and commercially impor-
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Fig. 1: Location map of Vembanad Kol wetlands.
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tant marine prawns like Penaeus indicus and Metapenaeus dobsoni have been reported. The giant
fresh water prawn Macrobrachiumrosenbergii offersalucrative fishery with atotal production of
300-400 tonnes/yr. The wetland regularly supports a bird population of more than 20,000 during
winter. The system also harbours several rare and endangered speciesof fishesand birdsasgivenin
Tables3 and 4 (Vembanad Water Bird Count 2001, 2002, 2003). Mangrove speci es with associated
fauna and flora, seen fringing the Vembanad lake, are Avicennia officinalis, Rhizophora apiculata
and Rhizophora mucronata.

Economic Potential

The coastal wetlands compriselow lying regions, which isthe deltaic formation of theriversdrain-
ing into the lake, called Kuttanad and the fertile kol lands which constitute about 24% of the paddy
lands of the State. Retting of coconut husk in the wetland and production of coir isamajor cottage
industry predominant inthearea. About 157 million coconut husksare retted every year in an area of
247 ha. Live clam collection isamajor occupation of women and children and about 50 tonnes of
clam shellsare exported daily to different marketsinthe State. Annual fishlandingis estimated to be
about 746 tonnes. Tourism al so generates revenue from house boat operation.

Major Interventions

Among the human interventions, the earliest one wasthe dredging of anatural harbour at Kochi and
creation of a new island for harbouring port facilities. Subsequently, a spillway was built at
Thottappally with aclear span of 304 m, to divert flood water from Vembanad lagoon into the sea.
Y et another intervention is Thanneermukkam barrier constructed across Vembanad lake which is
1250 m long with 93 dluice gates each 12.2 m wide and 5.5 m high, to prevent salinity intrusion
during dry seasons (Government of Kerala 1974, Government of Kerala2002). Several minor spill-
way cum regulatorswere constructed in the Kol wetlandsfor controlling flood water and to prevent
salinity intrusion. Interventions in the river basins of the wetland system include three completed
irrigation projects and nine hydel projects.

ProblemsEncounter ed

Vembanad kol wetland system hasundergone severe ecol ogical backlashes. There has been progres-
sive reduction in the depth of the lake due to excessive sedimentation. The total annual sediment
yield from all rivers draining into the lake is estimated to be 32 million tonnes/year and the mean
depth of thelake hasbeen reduced from 6.7 mto 4.4 m and water carrying capacity to 0.6 kméfrom
2.4 km? (Padmakumar 2002).

Kuttanad and kol lands, the low lying regions along the lake are highly susceptible to floods.
Thottapally spillway was constructed as a measure to prevent floods. But, due to structural limita-
tions and changes made in the original design, the expected discharge of 19,500 m® could not be
attained. Consequently, water level risesupto 2 minthe upper reachesof Kuttanad and by 5min kol
lands during rainy season, destroying the crops. Further, the standing paddy crop is also damaged
many atimes due to the breaching of bunds of the approach channel to the spillway.

Due to improper maintenance and unscientific operation of the Thannermukkam regulator, sa-
line water intrudes to several parts of the lake during premonsoon. The most appalling ecological
outcome of theinterventionsisthe disruption of the physical and biological continuity of the lake
with coastal waters. This has resulted in the decline of fish production and species diversity of the
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lake. The physical abstruction by Thannermukkam barrage has affected the lucrative commercial
prawn fishery of Macrobrachium rosenbergii. The annual catch of the prawn during pre-barrage
period was as high as 429 tonnes/year which has dwindled to 27 tonnes/year during 2000-2001
(Kurup et al. 1998). Indiscriminate exploitation of resourcesthrough unscientific methodslike over-
fishing, use of banned gears, disruption of migratory grounds dueto barriers, expansion for tourism
and increasing pollution have contributed to the loss of biodiversity of the wetland.

The bird population has declined by 40% since 1993 and the migrant ducks from Siberia and
Europe have ceased roosting in the lake (V embanad Water Bird Count 2003). Another major prob-
lem encountered i sthe disappearance of the mangrovesthat fringed the estuarine shores. The existing
451 haof mangrove forestsare highly disturbed and appear in small patches. Reduction in the forest
coverageinthe catchment areahasal so resulted in excessive soil eros on and sedimentation (Forests
Department 1992, Forests Department 1995).

Water quality in many partsof the lake hasdeteriorated. Nearly 260 million litres of trade efflu-
ents, contai ning hazardous pollutantslike fluorides, mercury, chromium, sulphidesand insecticides
reach the lake daily from the industrial belt of Kerala. The level of organochlorine pesticidesin the
lake ranges from 12,000 to 22,000 ng/L (Kuttanad Water Balance Study 1989). Faecal coliform
count up to 1800/100 mL has been reported in the lake. Coir retting also addsto the pollution dueto
release of enormous quantities of organic pollutants causing anoxic conditions.

Theboom in the backwater tourism has accentuated the stresson the environment. Around 1,80,000
touristsvisit theVembanad wetland every year and 200 houseboats are operating in the lake. Wastes
from the houseboats, resorts and hotel sal ong the bank al so reach the lake. Mangrovesand trees are
cleared off often for the devel opment of tourism.

RESULTS AND DISCUSSION

In consideration of the present and anticipated problemsthe lake may encounter, the following man-
agement strategies are proposed.

Domestic wastes: The existing sewerage system in all citiesand towns situated along the banks of
thelake should be modified and their efficiency isto be enhanced to agreat extent. The total volume
of the urban sewage generated in the catchment areafor the projected population of 2034 isgivenin
Table 5. The sewage treatment plant in each of the above cases may adopt a treatment sequence
consisting of bar screen, flotation unit with skimmer, clarifier, activated sudge unit with secondary
clarifier and disinfection.

Estimates show that approximately 187 tonnes/day of solid wastesultimately reach thelake. For
the effective management of the solid wastes, municipal authorities should establish and maintain
collection, transportation and treatment facilities. Biodegradable wastes should be processed by
composting, vermicomposting, anaerobic digestion and biological processing. Nonbiodegradable
wastes can be managed by adopting landfilling method.

Industrial Wastes: Industrial units discharging their effluent into the lake/rivers draining into the
lake, may be directed to adopt waste treatment measures.

Regulation of coconut husk retting: The areasworst hit dueto retting activity should be closed for
afew yearsto allow their ecological restoration. Recently devel oped retting technology, which dis-
penseswith natural retting process may be popularized.
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Table 1: Physical characteristics of Vembanad Kol wetland system.

S. No. Parameter Value

1 Geographic co-ordinates 9°00°-10°40" N latitude; 76°00’-77°30' E Longitude
2. Drainage area 15769 km?

3. Average depth 44m

4. Elevation 0.6-2.2 m below MSL

5. Total discharge into the lake 21900 Mm?®

6. Average annua rainfall 3200 mm

Table 2: Riversdraining into Vembanad Kol wetland system.

Sl. No. Name of river basin Drainage areain km?
1. Keecheri 400
2. Puzhakal 235
3. Karuvannur 1054
4. Chalakkudi 1404
5. Periyar 5284
6. Muvattupuzha 1554
7. Meenachil 1272
8. Manimala 847
9. Pamba 2235
10 Achenkoil 1484

Table 3: Endangered species of fishesin Vembanad Kol wetland.

S.No. Species Name Family

1. Labeo dussumieri Cyprinidae
2. Horabagrus brachysoma Bagridae
3. Gonoproktopterus curmuca Cyprinidae
4. Wallago attu Siluridae
5. Nandus nandus Nandidae

Table 4: Endangered species of birdsin Vembanad Kol wetland.

S.No. Species Name Family

1. Pelecanus philippensis (Spot billed pelican) Pelecanidae
2. Anhinga melanogaster (Oriental darter) Anhingidae
3. Gallicrex cinerea (Water cock) Rallidae

4. Gelochelidon nilotica (Black hilled tern) Laridae

Table 5: Volume of sewage for the projected population of 2034.

Districts Areain Popul ation Urban sewage Projected Urban sewage
(Administrative km? in 2001 generated population generated (mid)
unit) (mld) (2034)

Ernakulam 94.88 1477085 138.6 2259503 203
Alappuzha 130.9 621457 715 1030566 92.75
Kottayam 53.7 299808 171 4942941 133
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Management of fishery resour ces: Conservation of fishery resources can be achieved through ranch-
ing of endangered speciesin open waters and establishment of protected fish sanctuaries, observa-
tion of closed fishing seasons and regulation in the use of fishing gears.

Conser vation of birds: Ecological reasons should be identified to determine the drastic reductionin
the popul ation of many groupsof birdsin theVembanad kol wetlands. Suitable protected areashave
to beidentified for promoting natural recruitment.

Control of salinity intrusion: Studies should be conducted to demarcate the areas of salt water
intrusion and their extent during various seasons. Water tightness of the Thanneermukkam barrier
should be ensured during the period of closure of the shutters. Scientific operation policy of the
barrier hasto beimplemented.

Flood control measur es: A detailed evaluation of rainfall, river discharges, flood water extent and
duration should be undertaken and structural limitations of Thottapally spillway hasto berectified.

Tourism: The houseboats must be provided with separate collection chamber for human excreta,
plasticsand solid wastes. The terminal s should havefacilitiesfor treatment of such wastes.

Afforestation: Vad stretches of forestsal ong the banksof the lake have been destroyed for develop-
mental activities which has resulted in soil erosion and sedimentation. The total forest cover de-
stroyed is estimated to be 1,54,000 ha. Since 75% of the areais already taken for developmental
activitiesthe rest 38,500 hais proposed for aff orestation with indigenous specieslike Albizzia | ebbek,
Artocarpus §p., Careya arborea, Caryota urens, Cassia fistula, Cinnamomumzeyalinicum, Dysoxylum
malabaricum, Erythroxylon monogynumand Eugenia sp.

Conservation of mangroves: Afforestation of mangroves can bedonein ecologically selected areas
with species like Avicennia officinalis, Rhizophora mucronata, Kandelia candel and Exocoecaria
agallocha.

Soil and water conservation: Thesoil and water conservation measures are proposed to be adopted
in50% of thetotal catchment areaof 16,200 km?. The sandard normsand criteriaof the Department
of Agriculture of Kerala State are adopted for selection and all ocation of the soil and water conserva-
tion measures (Department of Agriculture, Kerala 1990). The allocation for various soil and water
conservation measures has been made as 25% each for pits-trenches and contour bunds, 5% each for
brushwood check dams and loose rock dam, 10% for centripetal terraces, 15% each for vegetative
hedgeslike pineapple and fodder grass (Table 6).

Monitoring and evaluation: Itisproposed that the aspectslike hydrological characteristics, water
quality parametersand biodiversity components have to be monitored periodically to study the sta-
tusof the lake and the ecosystem, so asto suggest corrective measuresin the management action.

CONCLUSION

Dueto human intervention and ever increasng pollution, the Vembanad | ake and associated wetlands
arefacing an acute environmental and ecological crisis. Declineinfishery, avifauna, mangrove veg-
etation, degradation of water quality, floods, intensive sedimentation and decreasein the depth of the
|ake are the major impacts on the wetland system. It isimperative to take a holistic approach for the
conservation and management of wetland system. The management strategies recommended for
biodiversity conservation include bio-reserve for birds and fishes, and restoration and regeneration
of forest and mangrove ecosystem. Controlling pollution from tourism related activities, improve-
ment of water quality by solid and liquid waste management and adopting catchment areatreatment
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covering soil and water conservation measures should al so be donefor the effective management of
thelake. Monitoringisalso essentia for eval uating the effectiveness of the measures adopted, based
on which necessary changes have to be made in the action plan.
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