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India is heading towards a water crisis:

üPressure of fast growing population (1.2Bn), millions 

living below poverty line

üAgricultural expansion

üIndustrial development

üChanging climate

üSea level changes

üLarge-scale degradation of water resources
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Even with heavy rainfall (>3000mm) and a good network of rivers, 

streams and canals, Kerala experience shortage of reliable water

Inland water bodies play crucial role in maintaining food and water 

securities and providing rural employment 

They are often neglected in projects

More than 50% canals destroyed in last 50 years



Study area is part of the Vembanad - Kol Wetland (Ramsar No. 1214)

500Km2 of the total 1100Km2 area lies 0.6 to 2.2 m below sea level

Several inland canals carry tremendous loads of pollutants into the River 

Meenachil that joins the wetland

The wetland faces challenges from changing climate and rising sea level, 

in addition to the increasing anthropogenic activities



ü 30% area is inhabited - most of the inhabited area was 

recovered from water

ü Large area under rice cultivation - vital in maintaining food 

security and providing livelihood to millions



üWestern part estuarine and eastern part riverine. 

üServes as a transitional ecotone between sea and land -

many fish species depend on the wetland for food, 

spawning and nursery

üRich in biodiversity with several types of resident/local 

migratory birds 



Social & Cultural Values

ÅProvideslivelihood to millions: agriculture,fisheries,shell collection, live

clamcollection, andcoir production,

ÅCountry canoes provide cheaper transporting of goods and promote tourism



Pressures on wetland system

ÅFailure in development project

ÅIndustrial effluents

ÅRetting of coconut husk

ÅChemicals/pesticides from farms & estates

ÅUntreated domestic waste disposal

ÅPetroleum hydrocarbons

ÅEncroachment, reclamation and mining

ÅHydrological interventions

ÅOverexploitation of resources

ÅBiodiversity loss

ÅLand use changes

ÅWeed infestation



Failurein developmentproject largely degradedthe entirearea

of thewetland

The paddyfields in wetlandareaprovide65% of the total rice

cultivationin Kerala

ÅFloodsandsalinity intrusionalwaysaffectedriceproduction



To overcomethis and to multiply cropping 3 major projects were

implemented

Spillway (Thottappally) to evacuatefloodwater during monsoon

Å Failurein thecompletionof channelsto leadfloodwater

Å Flow throughnumeroussmallcanalsnotseriouslyconsidered

Å Failure in foreseeingthe rising sealevel due to strong winds and

the sandbars formed parallel to the coastduring monsoon
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Barrage (Thanneermukkam) at the north end to control 

saltwater penetration during post-monsoon months

Not fully completed, lack of maintenance ïlarge-scale leakage of 

brackish water 



Road (A.C.) at the southern boundary for easy access to isolated 

regions :-

ÅBlocked water flow through canals

ÅLarge-scalelandreclamationfor newsettlementsandindustries



üNegative impacts of these projects on the wetlands:

üNatural flushing by tides obstructed, concentration of 

pollutants multiplied - surface and groundwater 

contaminated

üMany types of fishes and frogs, natural pest controllers 

disappeared. 

üNew types of pests appeared

üVector-borne and water-borne deceases spread fast 

üWeeds & mosses grew fast in stagnant waterïless salinity to 

decay

×Salinity increases during the cropping season

×Rice production became half



Urbanization, industrialisation and rise in population: Large-

scale encroachment into wetland

Untreated domestic, industrial and agricultural 

effluents :

Coir production is the important source of livelihood 

for millions in the wetlands of Kerala: but, retting of 

coconut husk for this has deteriorated the surface and 

groundwater resources in a large area



Deforestation and introduction of agriculture in Western Ghats Mountain 

where rivers joining wetland originate leads to erosion and landslides:
üLarge input of sediments into the wetlands

üreduced summer flow in rivers and increased salinity intrusion



Construction of large dams affected natural flushing and 
control of salinity intrusion  in the wetland, affected the 
life cycle of several organisms



Uncontrolled illegal sand mining:

×leads to lowering of water table and erosion

×In the upper reaches, groundwater level depleted by 1 to 4 metres in 2 

decades



Mining alters hydrological regime while enhancing silt movement



Growing tourism industry:

ÅHundreds of houseboats release wastes, grease and oil, in 

addition to disturbing the living organisms



Climate change impacts on the wetland:

üIncreasing convective activity: large rain drop from convective clouds 

and high intensity of rainfall:  erosion of topsoil in Western Ghats 

Mountain where rivers originate ïsedimentation in rivers and wetland

üIncreasing rainfall seasonality ïprolonged dry season ïless seasonal 

flow into wetland



Objectives of the project

To improve the water quality of the selected canals of the study 

region and lower reaches of river Meenachil through 

monitoring and adoption of low cost water purification 

strategies:

Å Identification and selection of low cost water purification 

materials available in the region.

Å To identify natural herbs that have the sediment holding capacity 

to control bank erosion during flooding 

Å To make a feasibility study on the effectiveness of these natural 

materials to improve the water quality and erosion control 

measures.

Å To make a demonstration of the identified low cost practices for 

water quality improvement and navigation



Loss of drainage facilities:

Water became stagnant during summer ï

ÅConcentration of pollutants

ÅRise in nutrient level - growth of weeds

ÅFrequent occurrence of water-borne and 

vector-borne diseases

Floods during monsoons:

Soil erosion, sedimentation

Loss of biodiversity

Study area

No serious water problems till 4 decades back - people used water from 

canals and wells 

They built temporary and inexpensive earthen bunds to control saline 

water intrusion



Major pollutants

Inorganic

ÅEffluents from nearby small factories

ÅPlastic and other inorganic waste from residential area 

Å Fertilizers and pesticide from paddy fields and rubber plantations

Organic

ÅSewage from the nearby towns and habitations

Å Sewage and other organic waste from boats

Å Invasive (Eichhornia crassipes, Salvinia molesta etc.) and other 

aquatic weeds (water lillies & grasses)



BOD

During the pre-monsoon months, 

43.17% area moderately suitable and 

56.83% unsuitable for life

Total Coliform

44.66% area moderately suitable for life 

existense (MPN <1000/100ml)and 

55.34% area unsuitable 

Conditions are better during monsoon 

months, (MPN <100)




