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BIODIVERISITY CONSERVATION OF RIVER PAMPA

1. Introduction
Freshwater ecosystems play an important role in water cycle, nutrient cycle, maintaining the
delicate balance of aquatic food chain, purification of water etc. Water in the right quantity,
quality and season is critical to sustain mankind and also aquatic biodiversity. The change in
behavioral parameters such as migration patterns, breeding, food availability for aquatic species
will affect the biology of the river system. The pressure of increasing population, growth of
industries, urbanization, loss of forest cover, lack of environmental awareness, untreated effluent
discharge from industries and municipalities, use of chemical pesticides/fungicides/ herbicides/
insecticides, fertilizers, etc are causing water pollution.
Freshwater biodiversity is the over-riding conservation priority during the International Decade
for Action-‘Water for Life’- 2005 to 2015. Inland waters and freshwater biodiversity constitute a
valuable natural resource. The major highlighted threats to freshwater biodiversity are
overexploitation of faunal resources; water pollution; flow modification; destruction or
degradation of habitat; and above all the invasion by exotic species. Their combined and
interacting influences have resulted in reduction of freshwater biodiversity.
Protection of fresh water biodiversity which is a vital component for self purification of riverine
ecosystem and supporting the livelihoods of the dependent communities experiences extreme
challenges as it is influenced by upstream drainage network, changes in land use pattern, riparian
zone. KSBB has already conducted a River fish monitoring programme for a systematic study of
aquatic biodiversity in the 44 rivers of Kerala including Pampa. A pilot project has already been
proposed covering 2 panchayats in each of the districts through which Pampa flows. Based on
these and also drawing parallel from the river regeneration programmes being conducted
elsewhere in the country, Kerala State Biodiversity Board is proposing an eco-friendly action
plan for the conservation of Pampa river basin involving adaptation strategies, river bank
restoration, reduction in pollution entering the river, protection of biodiversity and improved
livelihoods for the affected community.
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PAMPA RIVER- AN OVERVIEW
Kerala is situated in the south-west tip of peninsular India between latitudes 8°15′ N and 12°50′
N and longitudes 74°50′ and 77° 30′ E having an area of 38863 sq.km. Kerala is unique with its
topographical diversity. From the lowlands adjoining the sea on the west, the landscape ascends
steadily towards the east to the midlands and further on to the highlands sloping from the
Western Ghats. Blessed with heavy monsoon rains and a sloping topography from the towering
Western Ghats, the 41 rivers in Kerala flows westerly through the highland (>75 m above MSL),
midland (8-75 m above MSL) and lowland (<8 m above MSL) physiographic provinces. In
addition to the west flowing rivers, there are three east flowing rivers too, the tributaries of the
river Cauvery. All the Kerala rivers are much smaller (length from 16 km to 244 km) compared
to rest of the India rivers and also harbours biodiversity characterized by rare and endemic
species of plants and animals.
Pampa river is the third largest river in Kerala. It has a length of about 176 km and a catchment area
of about 2235 km2. The river originates from Pulachimalai in the Western Ghats at an altitude of
about 1650m above MSL and flows through highly varied geologic and geomorphic provinces of the
State. The river drains through Pathanamthitta (major portion), Alappuzha, Kottayam and Idukki
(minor portion) districts and debouches into the Vembanad Lake near Kainakari (Figure 1). The river
hosts two major reservoirs in its uplands, the Pampa reservoir and the Kakki reservoir. The major
hydroelectric project in the basin is located at Sabarigiri. Additionally, two minor hydroelectric
projects are also in operation one at Kakkad and the other at Azhutha in the basin. The main
tributaries of the river are Azhutha Ar., Kakkad Ar., and Kallar.
The river Pampa is recognized as one of the biodiversity rich river systems and is characterized
by the presence of both endemic and exotic species. In recent decades the river Pampa is facing
serious degradation problems due to various kinds of human activities which includes the
deforestation in the catchments area, destruction of riparian vegetation, encroachments/
reclamation of river channels, waste disposal and pollution, indiscriminate resource extraction
(living-non living) etc. Among these, indiscriminate extraction for construction grade sand and
gravel is the most disastrous one as the activity threatens the very existence of the river system.
The scientific operation of barrages and bunds, regulation of tourism, and scientific planning
based on carrying capacity is necessary for the betterment of Pampa river.
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I. Biological assessment of Pampa river basin
Biodiversity may be measured at a variety of different scales, from genes to species, populations,
communities, ecosystems and, even, entire landscapes. Species diversity is a good indicator of the
state of an ecosystem. Many components of aquatic ecosystems have been measured from time
to time such as phytoplankton, benthic diatoms, fish, bacteria, and invertebrates.
An indicator species is an organism that, by its presence in a biotope, denotes particular
characteristics of that environment that would otherwise be difficult to determine. Studying
indicator species could create the basis for a sustained research programme to see how the
changes in the numbers of the said species can be related to the health of the river system as an
early warning of pollution or degradation in an ecosystem. This would help to implement various
programmes for restoration of the river system.
a) Aquatic species of concern
Kerala is a land of rivers which harbour a rich and diversified flora and fauna characterized by many
rare and endemic species. Measurement of riverine benthic macro invertebrates and fish has been
used as a widely accepted method to identify structural or functional integrity of the system. Fish
assemblages generally include a range of species that represent a variety of trophic levels (omnivores,
herbivores, insectivores, planktivores, piscivores). They tend to integrate effects of lower trophic
levels; thus, fish assemblage structure is reflective of integrated environmental health. The major
planktonic and benthic organisms recorded in Pampa river are Anabaena, Ankistrodesmus, Chlorella,
Navicula, Tintinnids, Pleurosigma, Microcystis and Chironomous larvae, Polychaetus Tubifex sp.,
Insect larvae, Gastropods and Bivalves, respectively.
Out of the 202 species of fresh water fishes recorded from Kerala, 79 are endemic to Western
Ghats and 42 are restricted to Kerala waters. Among the 42 endemic species of Kerala, 13 are
reported to be critically endangered (Ranjithkumar et al., 2011). According to the IUCN
classification, 30 species can be treated as threatened of which, 5 species Labeo dussumieri, Puntius
denosnii, Horabagrus brachysoma, Tor khudree and Hypselobarbus curmuca belong to the endangered
group. The Inland fishery sector during the year 2003-04 contributed 69 species of indigenous
fishes and 10 species of exotic/non-native fishes and 57 commercial species. During the last
decades the annual fish catch is consistently reducing and a decline was noticed up to 34%. The
upper stretch was dominated by exotic fishes and replaced the endemic fishes like Tor khudree
and Hypselobarbus curcuma. ((http://www.savepampa.org/)
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Twenty six species of fishes were identified in the exploited fishery of Pampa River.
(Renjithkumar et al., 2011). The landings were represented by one endangered (Gonoproktopterus
curumca), two each vulnerable (Horabagrus branchysoma and Channa diplogramma) and near
threatened (NT) fish species (Wallago attu and Ompok bimaculatus). The species identified from
Pampa from the study according to their status were, Chandanama (low risk), Channa marulius
(Vulnerable), Channa micropeltes (Critical), Gara Mullya (Low risk) Labeo dussumieri (endangered),
Labeo rohita (low risk), Mastacembeles armatus (low risk) Nandus nandus (low risk), Nemacheilus
seminarmatas (vulnerable), Oreochromis mossambicus (introduced), Parambassis dayi (vulnerable),
Puntius barmanicus, Pantius filamentosus (low risk). The estimated annual average exploited fishery of
Pampa river is 394.2 tonnes. Labeo dussumieri, commonly known as ‘Thooli’ supported a lucrative
fishery year around and sustained as the major source of livelihood to the fishermen. This is
followed by Wallagu attu, Channa striatus (36.34 tonnes), C. marulius (30.06 tonnes) and C.
diplogramma (0.79 tonnes). The small-sized fish Anableps microlepis, commonly known as
‘Vayambu’ is also popular. Among the 26 species, Macrobrachium rosenbergii was the most valued
species followed by Etroplus suratensis, Wallagu attu, and Anableps microlepis. The average annual
revenue of the fishery of the Pampa river was estimated at 37.21 million rupees (Renjithkumar et
al, 2011). The uncontrolled and unscientific methods of sand extraction from rivers contribute
significantly to the decline of instream vegetation, destruction of the feeding and hiding grounds
of fishes and other freshwater organisms and spawning disorders. The fishes of Pampa are
subjected to severe overfishing leading to reduction in average size constituting the fishery (size
overfishing) and killing of spawner fish population with the onset of monsoon
b) Riparian vegetation
Riparian and instream vegetations are integral components of river ecosystems. These
vegetations play an important role in sustaining the vitality of rivers. The riparian region hosts a
unique assemblage of plant communities of both water loving and upland plants. It is a
transitional environment between wet riverine and dry upland areas. Hence, it is the most
ecologically productive and diverse terrestrial environment by virtue of an extensive land water
ecotone. The Kerala rivers, though small in size, harbour one of the world’s richest biological
wealth in its instream and riparian environments (Bachan, 2003; Sunny George, 2006). The
riparian zone supports many plant species that are of both ecological and economic importance
including the vulnerable medicinal plants. Most plants play an important role in nutrient and
water conservation and stabilizes riverbeds and banks, binds soil and protects against erosion
and slumping.
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The Pampa river basin is endowed with 380 plant species belonging to 113 families including 76
endemic species, 17 RET species and 14 potential riparian trees. (http://www.save pampa.org/).
Vegetation in the river basin constitutes evergreen (91 sp.), deciduous (80 sp.), semi evergreen (53sp.),
wetland (48 sp.), riverine (46 sp.), cultivated (44 sp.), common (28 sp.), shola (14 sp.) and grass land
(12 sp.) Among the endemics, Rubiaceae (6 spp) dominated, followed by Araceae, Lauraceae (5 spp)
and Poaceae (4 spp). The riparian species composition revealed the predominance of herbs, trees,
shrubs, climbers and epiphytes. The merging zone in the lower stretches of flood plain is indicated by
riparian vegetation and agricultural crops which is an indication of encroachment (Paul et al. 2007).A
total of 18% endemism contributed by 71 plant species with majority having RET1 status is observed
in the river basin. True endemic riparian components identified were Anaphalis wightiana, Lagenandra
meeboldii, L. ovata, Oreochromis missionis and O. scriptoria (Paul et al., 2007). Among the various families
Poaceae is the predominant one consists of 26 species followed by Euphorbiaceae (21spp), Fabaceae
(16 spp) and Rubiaceae (14 spp).
In the lower reaches of the river the encroachment towards the riparian zone is severe. Here the
riparian vegetations are seen fragmented with low vegetation or may be destroyed or cleared for
agricultural purposes (Paul et al., 2007). The flood plain of the lower stretches forms a width of
15 - 20 meters with a merging zone between the riparian plants and agricultural crops, which
indicate extent of encroachment. The vegetation in this region exhibits strata demarcation of 0.1
to 2.0m grasses and herbs, 2.0 to 5.0m shrubs and saplings and 5.0 to 20m trees. The nature of
the riparian vegetation in the midlands and highlands does not differ much compared to that in
lowlands. The riparian areas in the midlands of the river contain dense riparian vegetation. But,
certain stretches exhibit agricultural crops/ plantations replacing the native vegetation. The
highland region host fairly dense riparian vegetation; however, with narrow width compared to
the midland and lowland counterparts.
II. Pressures and Threats
a) Loss of Biodiversity
Most of the aquatic organisms experience multiple threats such as habitat removal/damage by
several anthropogenic influences, invasive species, altered sediment load, altered hydrologic
regime, altered nutrient inputs and toxic contaminants, changes in land use pattern, increased
pollution, unscientific sand mining etc. In Pampa, a variety of destructive fishing practices are
practiced such as dynamiting, electric fishing, use of fine mesh net and fish poisoning and these
have led to mass mortality of fishes, fish eggs and larvae resulting in the decline of fish
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population (Kurup, 2000). Killing of brood fishes and juveniles by such practices have affected a
number of food and ornamental fishes of upland waters, especially in rivers and streams
(Dehadrai et al., 1994). Native fish stock in the river is dwindling under the impact of over
exploitation, sand mining, pollution and introduction of exotic species. The introduction of
exotic species in the upper stretch of the river Pampa replaced the endemic species. Moreover,
the excessive withdrawal of water from the river courses for agriculture, domestic and industrial
uses leaving inadequate water for comfortable fish life and unethical fishing practices is also a
major factor responsible for the depletion of fish germplasm.
The changed land use pattern has reduced the riparian zone and associated species diversity in
Vembanad lake region. The changed ecology is believed to have led to the loss of about 23
species of fishes, preventing migration of about 13 other species, decline of 33 % of bird
population, brought in new predatory birds like Neerkozhi and increased population of reptiles.
The Vembanad Lake and associated water body has endemics species like Pearl spot (Karimeen;
Etroplus suratensis) and the giant freshwater prawn (Aattu konju; Macrobrachium rosenbergii)
highly valued for their delicacy.
b) Reduction in riparian vegetation
The ecological functions attributed to riparian vegetation includes the stabilisation of the river
banks, providing shade, large woody debris to increase complexity of in-stream fish habitat.
Extensive deforestation and disappearance of riparian vegetation in highland and midland areas
of river results in increasing soil erosion. This may destroy the spawning grounds of fishes.
Riparian vegetation experiences threat from several factors like encroachments for agriculture
and development, grazing and invasion of weeds.
c) Invasive species
The alien invasive species are the major threat to biodiversity conservation. Non-native fish are
introduced around the world mainly for improving fisheries, sport, ornamental fish trade and for
biocontrol of mosquito (Bijukumar, 2000). Introduced fish frequently alter the aquatic ecology
by changing water quality and also cause the extinction of native fish by predation and resource
competition (Pimentel, 2002). Kurup et al. (1993) reported that Horabagrus brachysoma species was
facing a serious population decline in Pampa river. Due to rapid depletion of wild population,
the fish has been listed as endangered category in the Conservation Assessment and
Management plan workshop for assessing the status of freshwater fishes of India (Molur and
Walker, 1998). According to Gopalakrishnan et al., (2000) the Indian major carps are introduced
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in to the Pampa, Manimala and Meenachil rivers. The ranching of Indian major carps may pose
potential threats to indigenous species in future. Ompok bimaculatus is a vulnerable fish in the river
Pampa. The population of three air breathing fishes (Channa striatus, C. marulius and C.
diplogramma) and endangered fishes like Labeo dussumieri, Puntius denisonii, Batasio travancorica, H.
branchysoma and Lepidopygopsis typus were declining alarmingly due to destructive types of fishing
activities including dynamiting and poisoning, habitat alteration consequent to indiscriminate
sand mining.
d) Unscientific and uncontrolled sand mining:
The major human interventions in the basin is in the form of sand mining from river channels or
from bank areas ultimately resulting in land and water degradation expressed in terms of ground
water level depletion, destruction of flora and fauna etc. The river channels, in the midlands and
lowlands of Kerala, are deteriorated drastically due to illicit scooping of sand even from prohibited
areas close to the river banks, bridges, reservoir etc. In some of the cases, the river bank and the
floodplain areas are being scooped out first for tile/brick manufacturing (overlying clay rich layers)
and then for construction grade sand (underlying layers). The process ends up in the destruction of
riparian vegetation, which provides habitat to many organisms. Dwindling of floral and faunal
diversity within river basin; decline in terrestrial insects like mayfly, dragon fly, stone fly etc., whose
larval stages are in the shallow water and sandy fluvial systems; habitat damage and changes in
breeding and spawning grounds; reduction in inland fishery resources are the result of uncontrolled
sand mining. Decrease in population of Dragon fly and other beneficial insects which form food
chain affects badly higher order aquatic organisms like fishes and amphibians.
e) Encroachment and Reclamation
Lower stretches of the flood plain is affected by encroachment and reclamation of the area for
agronomic purposes which has led to drastic reduction in water storage area, loss of habitat for
flora and fauna, fishes, birds and eutrophication
f) Pollution
Indiscriminate disposal of large quantities of solid and liquid wastes and the inadequacy in waste
treatment facility during festival season and discharge of waste water from municipalities in the
middle and lower reaches of Pampa causes deterioration of water quality and destruction of
species diversity in the aquatic system. Agricultural runoff containing fertilisers and pesticides
pollute the aquatic ecosystem severely and affect the food chain through bioaccumulation and
biomagnification processes.
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Sabarimala, one of the best known pilgrimage destinations in Kerala is situated in the hills of
Pampa plateau (within the extent of Periyar Tiger Reserve). It is one of the most popular pilgrim
centres in south India and millions of pilgrims visit the shrine especially during the winter season,
starting in mid-November and ending in mid-January. The temple attracts pilgrims not only from
the southern states of India, but also from other parts of the country and abroad. The divine
Pampa river plays an important role in the Sabarimala pilgrimage and is considered as holy as the
Ganges. The gathering of very large crowds over a short period of time every year in to this
ecologically sensitive area has given rise to various environmental problems. A survey conducted
by the central Pollution control Board in collaboration with Kerala state Pollution control Board
revealed that solid waste and sewage generated at Pampa during the festival season causes severe
pollution of the Pampa river. Lack of sanitary latrines, sewage collection facilities and treatment,
waste discharges from hotels are the major sources for the pollution of Pampa river (CPCB,
Annual Report 2000). Various studies have recorded considerable changes in the land use,
especially around Sabarimala shrine, during the past two decades. The changes were mainly in
the form of conversion and degradation of forests into forest plantations and other non-forest
activities due to human activities.
g) Water usage
As a river, approximately 50% of the river water is utilised for irrigation, 10-25% is for domestic
purposes, 30-35% for power generation and 10-15% for commercial uses. The annual water
requirement for paddy lands of Pampa river basin is ~ 1440 million cubic metre and about 50%
of the garden land requires ~292 million cubic metre. Hence the ultimate irrigation water
requirement comes to ~1732 million cubic metre per annum. Around 30 lakh people in the
districts of Alappuzha, Pathanamthitta and Idukki, with an average population density of 736 per
sq km in the river basin against a state average population density of 859 per sq km. depend on
river Pampa for their daily use. This leads to a strong demand and competition for natural
resources, especially water for domestic use and irrigation.
h) Environmental Flows:
This is the flow required for the maintenance of the ecological integrity of rivers, their
associated ecosystems and the goods and services provided by them. It is necessary for
maintaining river regimes, for the river to purify itself, for maintaining aquatic biodiversity,
recharging groundwater, maintaining sediment movement and supporting livelihoods. In the
9

KSBB

absence of natural flows the riparian species face competition from alien plant species. The
invasion and success of exotic and introduced species in rivers is facilitated by the alteration
of flow regime. Aquatic species have evolved life history strategies primarily in direct
response to the natural flow regimes. Thus flow is a major determinant of physical habitat in
river system, which in turn is a major determinant of biotic composition. Maintenance of
natural patterns of longitudinal and lateral connectivity is essential to the viability of
populations of many riverine species.
i) Habitat destruction
Destruction of habitats for feeding, natural spawning and breeding grounds of the fishes through
sand extraction and construction of physical obstructions across rivers has contributed to the
endangerment of the freshwater fishes. The main habitats of this river system include riparian
forest, river channels which are important for the migration and breeding of fish, deep pools
which provide refuge for a number of fish species. Degradation of wetland habitats poses a real
threat to biodiversity.
j) Soil erosion due to deforestation
When the ground surface is stripped of vegetation, the upper soils are vulnerable to both wind
and water erosion. Soil is washed into rivers when it rains, and then out to sea. This destroys
the ability for the land to regenerate because it has lost its topsoil. Shrinkage of forests in the
upper catchment areas affects the biodiversity and hydrological regime of the basin.
k) Invasive weeds
The presence of Cabomba a fast growing submerged aquatic weed species along the Aranmual
stretch of Holy River Pampa is prevalent. It grows in stagnant, slow flowing water bodies and
regenerates fast and provides a threat to the river ecosystem. The Cabomba with its extremely
dense strands obstructs the free flow of water and results in increased silting of river. This weed
contains high degree of allelopathic chemicals which influence the growth and survival of other
species. The major factor which promotes the growth of this weed is the high nutrient content
of water due to the presence of Sewage, agrochemeicals and land washouts. Alien invasive
species like water hyacinth is densely spreading in all upper reaches of water body, canals and
drains contributing to further pollution to water, preventing water navigation, depletion of
dissolved oxygen, interfering in the entry of sunlight into water and thereby reducing the
productivity of the river.
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KSBB ACTION PLAN FOR A LIVING PAMPA
A river basin level planning and decentralized management of water resources of Pampa river at
the Local self government level is necessary. An assessment of river flow to improve
downstream flows, revival of traditional water harvesting systems like recharge wells, Surangams
(Groundwater extraction structure), declaring sand holidays and stronger and stricter laws for
regulation of sand mining, declaring origins of rivers as ecologically sensitive localities, and
control of inter basin diversion of rivers are some of the identified priority issues.
NATURAL ZONES OF PAMPA RIVER AND IDENTIFIED THREATS TO
ECOSYSTEM
For the identification of critical zones which require biodiversity conservation the entire Pampa
basin was divided into 3 zones: Western Ghats river basin, midland river basin, upper Kuttanad
river basin and Kuttanad river basin. A total of 36 Grama Panchayats are covered by the river
basin and the details are given in Table 1. Figure 2 shows the Administrative details map of
Pampa river basin.
1) Western Ghat river basin
The river portion in the Western Ghat region generally possesses steep canyons and
countless small streams cut across the mountain sides. The streams in the Western Ghat
region are the main water source of Pampa river. The Western Ghats region is gifted with
dense forests and enormous variety of flora and fauna. The river Pampa originates from the
Pulachimala hills of Western Ghats at an elevation of 1650m. The major tributaries of Pampa
in the Western Ghat region are Kakkad Ar, Kallar and Azhutha Ar. etc. Out of the total
extent of the basin more than 1800 sq.km is in the Western Ghats hill tract and
approximately 1200 sq.km area is forest land. The high rainfall and soil fertility supports the
growth of high income generating commercial crops.

The river sustains plantation,

horticulture and agriculture crops of the region and also used for hydroelectric power
generation. The reservoirs built in these regions are Pampa reservoir and Kakki reservoir.
Sabarigiri is the major hydroelectric project in the basin and also two minor hydroelectric
projects are also in operation (one at Kakkad and the other at Azhutha). Figure 3 Depicts
highland part of Pampa river basin.
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Table 1 Panchayats sharing boundaries with River Pampa with administrative details.
No. Name of
Features
Region
1.
Western Ghat Forests, Sabarimala
River basins
Temple, Hydroelectric
Projects, Dams,
Tunnels, etc. Rubber
and tea plantations

river Townships, Ranni,
Kozhancherry,
Chengannur, Aranmula
Boat Race,
Cherukolpuzha
Hindumatha Parishath,
Maramon Convention

Name of Panchayats

District

1. Kumili
2. Peerumedu
3. Erumeli
4. Vechoochira
5. Chittar
6. Seethathodu
7. Naranamoozhi

Idukki
Idukki
Kottayam
Pathanamthitta
Pathanamthitta
Pathanamthitta
Pathanamthitta

1. Vadasserikkara
2. Ranni
3. Pazhavangadi
4. Angadi
5. Ayroor
6. Cherukol
7. Kozhanchery
8. Mallapuzhasseri
9. Thottapuzhasseri
10. Koipuram
11. Chengannur (M)

Pathanamthitta
Pathanamthitta
Pathanamthitta
Pathanamthitta
Pathanamthitta
Pathanamthitta
Pathanamthitta
Pathanamthitta
Pathanamthitta
Pathanamthitta
Alappuzha

2.

Midland
basin

3.

Upper
Dying tributariesKuttanad River Varattar, Kuttanperror
Basin
Ar., Areethodu,
Kolarayar etc, Paddy
fields

1.
2.
3.
4.
5.
6.
7.

Pandanadu
Thiruvanavandoor
Mannar
Kadapra
Veeyapuram
Niranam
Nedumpuram

Alappuzha
Alappuzha
Alappuzha
Alappuzha
Alappuzha
Pathanamthitta
Pathanamthitta

4.

Kuttanad river Rice bowl of Keralabasin
Paddy field below mean
sea level (MSL)

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Thalavadi
Muttar
Edathwa
Thakazhi
Chempakkulam
Neelamperoor
Pulinkunnu
Kavalam
Veliyanad
Ramankari
Kainakari

Alappuzha
Alappuzha
Alappuzha
Alappuzha
Alappuzha
Alappuzha
Alappuzha
Alappuzha
Alappuzha
Alappuzha
Alappuzha
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Figure 3 Highland region of Pampa river basin

Major threat
1) Sabarimala is the largest annual pilgrimage in world with an estimated 45–50 million
devotees visiting every year. Indiscriminate disposal of large quantities of solid and liquid
wastes and the inadequacy in waste treatment facility during festival season and discharge
of waste causes deterioration of water quality and destruction of species diversity in the
aquatic system.
2) The use of Western Ghat region for plantation crops, reservoir and hydroelectric power
added immense pressure on forest. The change in landuse pattern and deforestation has
lead to the degradation of this ecosystem.
3) The construction of dams in the upstream area of Pampa River may hamper the
spawning migration of fishes. Siltation from the catchment areas, besides changing the
ecology, has caused destruction of the feeding and breeding grounds of many fishes.
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2) Midland river basin
The midland regions of Pampa basin are dominated with rubber and coconut mixed crops. A
major portion is under mixed agricultural/horticultural plantations. The riparian vegetation in the
midland reaches are comparatively thick especially in its middle and upper reaches. Figure 4
shows the midland reaches of Pampa river basin.

Figure 4 Midland region of Pampa river basin.
Major threat
1) The riverbanks in the midlands are deteriorated drastically due to illicit scooping of sand
and gravel from prohibited areas of the river environments. The riverbeds have been
lowered drastically due to these unscrupulous sand mining. The lower part of midlands is
comparatively more fragmented due to human interventions. Over exploitation of water
for irrigation, farming in the catchment areas, discharge of sewage, industrial effluents,
chemical fertilisers and pesticides and over and destructive methods of fishing are the
major reason for river degradation.
2) The most famous Christian Convention (Maramon Convention) and the Hindu
Convention (Cherukolpuzha Hindumatha Parishath) are hosted annually in the sandy
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plain of Pampa river. The historic and famous Aranmula Uthrittarhi Vallamkali, the
snake boat festival, unique to Kerala is also held on the River Pampa at Aranmula.
During these festival seasons the river water and its surrounding are severely polluted
because of the inadequacy of basic facilities.
3) The fast spreading growth of Cabomba weed (Cabomba caroliniana) in the midlandlowland reaches of Pampa river is a major threat to the river system. Generally it grows
stagnant or slow-flowing water bodies. So its vigorous growth Pampa river is an
indication of river degradation. With its extremely dense strands which obstruct the free
flow of water, impede light penetration and photosynthetic activity and increasing silting
of river. Excessive exploitation of sand has exposed the clayey bottom of the river which
has become ideal for the growth of this weed.
3) Kuttanad river basin (Lowland region)
The Pampa river empties into the southernmost part of Vembanad lake after merging with
Manimala and Achankovil rivers at different locations. With its very significant discharge
volume, Pampa had a major role in the complex ecosystem of the Vembanad and Kuttanad tract.
The Vembanad system has already been recognized as a Ramsar site and the Kuttanad as globally
important Agricultural Heritage site. The Kuttanad delta is formed by four river network such as
Pampa, Manimala, Achankovil and Meenachil together with the backwaters in and around of
Vembanadu. Generally the lowland have a subdued topography with patches of both sand and
mud deposits and are subjected to saline water intrusion. Figure 5 shows the lowland reaches of
Pampa river basin
Major threat
1) The lowland is occupied by paddy cultivation and agricultural runoff containing fertilisers
and pesticides pollute the aquatic ecosystem severely and affect the food chain through
bioaccumulation and biomagnification processes. The depletion of the fish stocks of
Kuttanad region is mainly due to manmade impacts on the ecosystem such us habitat
alteration, reduction of natural growth systems due to intensification rice cultivation and
cropping pattern, physical obstruction caused in the migratory pattern, overfishing etc.
Many industrial units are functioning in the Kuttanad region, which comprises sugar
mills, rubber factories and coir industries. The waste discharged from domestic and
industrial have lead to severe environmental deterioration and biodiversity loss.
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2) Indiscriminate sand mining is severe in the river and floodplain areas of the basin.
Mining of sand from off-channel sources are now being widespread in the lowlands and
adjoining midlands areas. The riparian vegetation is low to relatively absent in areas close
to urban centers and also in the lowlands where density of population is much higher.
Human intervention on the river ecosystems is well reflected in the lowland reaches of
Pampa river. Like that of the midland the lowland reaches are deteriorated drastically due
to illicit scooping of sand from prohibited areas of the river environments. This create
deep excavation pits within river channels and floodplain areas. There are several reports
of aggravated salt-water ingression consequent to lowering of river channels in areas
close to river mouth zones.

Figure 4 Lowland region of Pampa river basin.
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PROJECT IMPLEMENTATION AND MONITORING
The overall institutional arrangement will be designed to ensure conservation objectives as also
enhanced livelihood security for the dependent communities and will be implemented in a
bottom up approach. The implementation of the action plan may be taken up at different levels
with KSBB providing required policy guidance and monitoring of task implementation. Task
implementation will be undertaken involving, Biodiversity Management Committee (BMC),
NGO, Pampa Parirakshana Samithi (PPS) and representatives of farmers and fishermen’s
institutions. It is desirable to create a special purpose vehicle for task implementation and
provide statutory status to the whole set up.

a) Formulation of BMC/ LSG level micro plan of biodiversity conservation
For effective implementation of the project, Panchayat may prepare a community level micro
plan of conservation management for the area linking conservation and sustainable resource use
so as to provide an incentive for local user groups to conserve biodiversity sustainably. BMC/
LSG’s will be entrusted with the task of ensuring public participation from different user groups
at all levels of planning, implementation and monitoring phase of the project. This would involve
conducting of consultation workshops, meeting and awareness programmes. The support of
various NGO’s , Pampa Parirakshana Samithy etc will be sought for creating awareness, capacity
building and also for grassroots level activities. They can also interact with key functionaries of
relevant departments as Kerala State Pollution Control Board, Kerala Water Authority, Irrigation
Department for assistance to various irrigation schemes, Fisheries Department for monitoring
and enhancing the productivity in this sector, Forests and Wild life Department for afforestation
programmes and Kerala State Biodiversity Board for the conservation programmes. The main
activities envisaged in this level are
a) Identification of key user groups
b) Analysis of existing micro plans if any for conservation of biodiversity
c) Identification of specific sets of issues of the area and ways of mitigating them
d) Develop a Panchayat level micro plan incorporating issues, solutions, activities, resources,
responsibilities and time frame.
e) Implementation of the ratified micro plan for the Panchayat with community participation.
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b) Formulation of district biodiversity management strategy
A district wise committee will be constituted with representatives from each of the concerned
BMC/LSG’s and key NGO’s in the area. The committee shall propose conservation activities
for different sectors based on inputs from local issues put forward by the LSG. The Panchayat
level strategies shall be compiled to a district wise management strategy based on participatory
situation analysis and the key activities involved in this layer are
a) Compiling of Panchayat level micro plan
b) Development of a district wise management and implementation strategy incorporating
issues, solutions, activities, resources, responsibilities and time frame to implement it.
c) Implementation of the district wise biodiversity management strategy.
INSTITUTIONAL MANAGEMENT BY KSBB
The Kerala State Biodiversity Board being a nodal agency will co-ordinate activities of the 4
districts of Alappuzha, Kottayam, Pathanamthitta, and Idukki and ensure the integration of the
district level plans into overall conservation activities of the river with the participation of
NGO’s and Pampa Parirakshana Samithy. A joint monitoring committee under KSBB will be
constituted to review the implementation of the project and to resolve any issues arising. The
project will also support structured learning and field visits to learn from other participatory
approaches in river conservation practised in India.
CONSERVATION OF BIODIVERSITY- WORKING WITH PEOPLE- KSBB
INITIATIVE
A detailed biodiversity inventory in the Pampa river basin to document the existing status of
both terrestrial and aquatic flora and fauna, riparian vegetation, diversity of planktons and
benthos, monitoring biodiversity at microbial, planktonic, pelagic level will be undertaken. The
threatening factors in the drainage basin for each of the Panchayt’s will be identified at local level
and management strategies for the conservation of aquatic diversity with active participation of
LSG’s and NGO of respective panchayats will be proposed. Focus should be given to long-term
sustainability to the aquatic ecosystem by protecting existing native species and re-establishing
species which once existed. The project supports 5 components aimed at improving the
institutional capacity for mainstreaming conservation activities and improves the livelihood of
dependent community.
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Project components:
a. Sustainable fishery management and improved livelihood of dependent communities.
b. Promotion of Riparian Vegetation along the River Bank
c. Habitat improvement programme and weed management
d. Control of pollution by bioremediation/ phytoremediation and promoting organic
farming
a. Sustainable Fishery Management Programmes and improved livelihood of dependent
communities
The extent of natural resources degradation is increasing with the unmanaged utilization of our
natural resources. Sustainable management of riverine fishery resources are not only important
from a commercial viewpoint but also for the conservation of biodiversity. Specific programmes
for protecting specific fish habitats, conservation of indigenous endangered fishes and
economically important native species are envisaged as part of this.
Work plan
1. To identify and prepare a database of endemic, endangered and alien species of fishes,
potential endemic species for commercial use and study the breeding migration upstream
and downstream by undertaking extensive micro-geographical surveys in the river basin.
2. Endemic fish seed investment, developing fish seeds in vitro or penstock culture,
Identifying and deepening the juvenile pockets, can help in species enhancement as it
acts as sanctuary or nursery. Broodstock maintenance centres should be developed
for the conservation of indigenous endangered fishes and the introduction of exotic
fish species should be discouraged. For restoring fishery resources, captive breeding
of select species and endemics for resource enhancement through restocking is
proposed.
3. Ranching of endemics involving large-scale hatchery-reared production of post-larvae
and their release, can be promoted for conserving endemic species and livelihood
enhancement of dependant people.
4. Establishment of Fish hatcheries for raising adequate and quality fingerlings of important
species required for ranching and for supply to farmers for cage culture.
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5. Augmenting fishery resources by providing infrastructure for promotion of open water
fish culture in cages or pen culture to reduce pressure on fishing and strengthening the
capacity of local communities. The cage or pen culture technology could be used,
depending on the water body to enhance fish production in open or enclosed water
bodies like backwaters, ponds, etc controlled by panchayats without hindrance to existing
public uses of these water bodies. Similarly, fish culture in homestead would also harness
fish production and income generation.
6. Promotion of endemic Ornamental fish culture and develop fallow marshy areas for fish
and fresh water prawn farming for alternate income generation
7. Creation of fish sanctuary in Pampa river basin and Promotion of growth of aquatic
vegetation ideal for fish habitat
8.

Training and capacity building of fishermen in area on conservative fishing, using right
fishing gadgets, cage fish culture, fish seed and fingerlings production, processing and
storage. The programme envisages conducting awareness programs to the people on
scientific fish culture, collection and rearing of native species, assessing the annual yield,
monitoring of water quality in relation to species population and diversity etc.

9. To avoid wastage and optimal utilization of harvested natural resources, establishment of
cold storage facility.
10. A responsible code of conduct on fishing and fishery management and use of eco friendly
fishing gear. This must involve regulation and enforcement of appropriate fishing gears to
check over-fishing, regulation in the use of small meshed fishing gears particularly during
breeding and migration season, destructive type of fishing with explosives and poisons.
Adoption of scientific approaches for the conservation of fish biodiversity including strict
regulation in introduction of exotic species, ecofriendly fishing gear is part of this.
b. Promotion of Riparian Vegetation along the River Bank
Riparian vegetation is an integral component of riverine ecosystems as it plays an important role
in maintaining the river health, stabilisation of river banks, providing habitat for organisms,
generation of income to local community and enhancing the aesthetic value of the environment.
The major threats to riparian vegetation are removal of vegetation, livestock access, invasion of
weeds and encroachment and reclamation. The possible effects by the loss of riparian vegetation
are habitat loss to many of the aquatic flora and fauna, river bank destabilisation and erosion,
reduction in the variety and type of habitat available, and alteration of species lifecycles etc.
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Work plan
1. Undertake a survey of vegetation and habitat to update the existing information by the
help of local populace under the supervision of respective BMCs which will help to
provide a baseline for subsequent monitoring.
2. Protection of riparian zone by natural or supplementary planting of selected saplings. A
riparian zone may be demarcated based on community consensus for this purpose which
is to be maintained free from any construction activities. The local Panchayat may check
for encroachment. The major species of special ecological significance found in the
riparian zone of Pampa basin are Barringtonia racemosa, Calophyllum inophyllum, Crataeva
magna, Elaeocarpus tuberculatus, Homonoea riparia, Lagerstroemia speciosa, Madhuca nerifolia,
Neolamarkia cadamba, Ochreinauclea missionis, Ochlandra scriptoria and Talipaitri tiliaceum. True
endemic riparian components identified were Anaphalis wightiana, Lagenandra meeboldii, L.
ovata, O. missionis and O. scriptoria. The riparian tree O. missionis form a major community
in the lower middle 2.5 km stretch area and protect the flood plain with its extensive root
system and controls the river bank erosion. B. racemosa, L. speciosa, M. neerifolia, O.
scriptoria, P. pinnata and X. flavescens also help in the protection of flood plain. Collection
of seedlings of these identified species as also indigenous varieties of plants (bamboo,
reeds and vetiver), and planting through Social Forestry Programmes can be taken up.
For effective conservation, seed bank of indigenous riparian flora should be maintained
and made available for afforestation programmes with the aid of Forest Department.
3. Biofences serve as an effective tool to delineate the land use and prevent anthropogenic
interventions resulting in the improvement in riparian habitat, increase in the biodiversity
that rely on riparian zone.
4. Undertake community based training programmes on the importance of riparian
vegetation and the impact of riparian vegetation to the river basin which is an effective
tool of conservation.
c. Habitat improvement programmes:
Work plan
a) Regulation of illegal and indiscriminate sand mining
b) Water and soil conservation measures such as rain water harvesting, desilting,
rejuvenation and maintenance of water sheds are to be adopted.
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c) Demarcation of the boundary of the drainage basin is an imminent step to reduce
encroachment and reclamation activities. A land survey may be conducted to fix the
boundary of drainage basin in association with the Revenue Department and should
be permanently marked and Panchayat may be entrusted with the responsibility of
controlling encroachments.
d) Adopt a systematic programme for elimination of water hyacinth, Cabomba weeds
and other species at the same time promoting the growth of native aquatic vegetation
which plays a role in bioremediation. The desilting and cleaning along with physical
removal of exotic weed with the public participation and support of panchayats are
proposed to be taken up as a part of this component. Support for value addition for
converting the weeds removed to make compost
d. Control of Pollution
The major sources of pollution in the proposed drainage basin are the disposal of solid and
liquid wastes to the river course and agricultural runoff containing various chemicals. Being a
pilgrim site, the Pampa river faces severe pressure in terms of degradation mainly because of the
inadequacy of sewage and garbage treatment process. So, there is a need of proper treatment of
both sewage and garbage to improve the health status of the river system and thereby ensuring
the conservation of aquatic system.
Components
1. To reduce the rate of solid and liquid wastes dumping to the river system.
2. To reduce the use of pesticides and fertilizers in nearby agricultural fields and use of
alternate organic products for crop improvement.
3. To conduct awareness programme on the conservation and sustainable use of natural
resource.
Work plan
1. Identify the pollution sources at the local level and incorporate the recommendations in
the Panchayat micro plan
2. Collection and disposal of waste involving Kudumbasree workers, Regulating the
disposal of both solid and liquid waste disposal to the river system by giving subsidy for
the installation of biogas plants and composting units for solid waste management and
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septic tank and soak pit system for liquid waste management with the aid of respective
Panchayats at household level.
3. Sustainable development can be achieved either by utilizing our natural resources more
effectively or by converting the so termed waste into wealth. Bioremediation/
Phytoremediation of effluents discharged into the may be taken up at select highly
polluted areas such as highland regions on an experimental basis.
4. Promotion of organic farming in specific areas such as Kuttanad where the river is
subjected to high degrees of agricultural runoff of pesticides and fertilizers. Promote low
pesticide use with shift to bio-pesticides, integrated pest management to reduce the
pesticide pollution and encourage the shift to organic farming. Conduct awareness
programmes and capacity building programmes to farmers to promote organic farming
with the support of NGO’s
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BUDGET REQUIREMENT
Attached as Annexure-II

EXPECTED OUTCOME
The project will have the following output.


Biodiversity assessment and creation of awareness on biodiversity conservation



Conservation and promotion of indigenous fishery resource.



Conservation of biodiversity of Pampa river



Establishment of an endemic riparian zone in the river basin



Improvement in the Environmental flow of water.



Enhanced livelihood opportunities for user groups.



Integrated solid and liquid waste management.



Effective weed management

LIST OF VARIOUS PLANS PROPOSED TILL DATE FOR THE CONSERVATION
OF RIVER PAMPA
i

Pampa Action Plan (Not implemented)

ii

Hydro Electric Projects (mentioned in the text)

iii

Irrigation Schemes (mentioned in the text)
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LIST OF REGULATORY FRAME WORK FOR WATER POLLUTION AND
BIODIVERSITY CONSERVATION

i

Biological Diversity Act, 2002.

ii

Biological Diversity Rule, 2004.

iii

Water (Prevention and Control of Pollution) Act, 1974.

iv

Water (Prevention and Control of Pollution) Cess Act, 1977.

v

National River Conservation Programme

vi

Pampa River Basin Authority Act, 2009. (Act No. 33 of 2009)

vii

Wetland (Conservation and Management) Rules, 2010.

viii

Kerala Panchayati Raj Act, 1994.

ix

Kerala Protection of River Banks and Regulation of Removal of Sand Act, 2001.
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Conservation of Pampa- Working with people
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