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FOREWORD

Kerala is the only state in India where Biodiversity Management Committees (BMC)
has been constituted in all Panchayats, Municipalities and Corporation way back in
2012. The BMCs of Kerala has also been declared as Environmental watch groups by
the Government of Keralavide GO No 04/13/Envtdated 13.05.2013.In Kerala after the
devastating natural disasters of August 2018 Post Disaster Needs Assessment (PDNA)
has been conducted officially by international organizations. The present report of
Rapid Impact Assessment of flood/ landslides on Biodiversity focus on community
perspectives of the affect on Biodiversity and Ecosystems. Itis for the first timein India
that such an assessment of impact of natural disasters on Biodiversity was conducted
at LSG level and it is a collaborative effort of BMC and Kerala State Biodiversity Board
(KSBB). More importantly each of the 187 BMCs who were involved had also outlined
the major causes for such animpactas perceived by them and suggested strategies for
biodiversity conservation at local level. Being a study conducted by local community
all efforts has been made to incorporate practical approaches for prioritizing areas for
biodiversity conservation which can be implemented at local level.

I would like to express my sincere gratitude to Hon'ble Chief Minister of Kerala for
entrusting this very important task to KSBB. The whole hearted co-operation of
Hon’ble Minister for Local Self Government and other functionaries of LSGD deserve
special commendation. The report is the collective efforts of a large number of
people and | would like to extend my gratitude to KILA for equipping the BMCs to
undertake such a task, BMC members, various departments for providing required
data, core committee members and district level expert committee for their valuable
suggestions and Department of Environment. Last but not the least | would like to
express my thanks to all my dear colleagues who prepared the state report and the
district level staff of KSBB without whose hard work this would not have been possible.

Let us unite together “To ensure clean air, water and safe food” to the people of Kerala.

Dr. S.C. Joshi IFS (Retd)

Chairman




PREFACE

Between June 1 and August 18, 2018 Kerala State experienced flood and landslides
which had severe impacts in all walks of life of the people and damaged livelihood
assets throughout the state. The torrential rains triggered a number of landslides that
devastated innumerable infrastructure facilities and washed away a vast variety of
Biodiversity. The extensive havoc resulted by both flood and landslides necessitated
a Post flood Impact Assessment in the state. As per the direction of the Chief Minister
of Kerala, a rapid participatory assessment of the impact on Biodiversity in 187
Panchayats in 13 districts in the state was conducted. A multidisciplinary team of
experts comprising 100 personals were selected for this noble cause. Apart from this,
a 12 member core committee was also formed to monitor this rapid assessment. It
is well eloquent to say that this is a first initiative in the country for doing such an
assessment with the active involvement of State-District-BMC mechanisms through
intensive trainings and survey. Various PRA tools were used to generate the data on
livelihood alteration, biodiversity loss, landscape devastation, and the wash away
of floral and faunal components for preparing this report. The impact on the local
Biocultural diversity was also covered by this rapid assessment. Unlike other reports,
this survey reflects the perceptions of the local people. The report reveals how the
flood and landslides affected various landscapes, Agrobiodiversity, Species diversity
and biocultural diversity of the state.

I am exceedingly grateful to all who have dedicated their valuable time and energy
in assessing the impacts of flood especially the members in the core committee
and Biodiversity Management Committee. | bestow my special thanks to the
experts involved in this study and the elected representatives, officials from various
departments, KSBB staff members and above all to the local community who shared
their visions and experiences towards “Rebuilding Kerala-Post Floods” The report
comprises a number of suggestions to rebuild the state from the havoc occurred due
to flood and other natural calamities like cyclones etc. and to achieve the indexes
towards the UN Sustainable Development Goals (SDGs).

This report will be officially submitted to the Honorable Chief Minister of Kerala
during the inaugural ceremony of the State Biodiversity Congress to be held at Govt.
Brennen College, Thalassery on27th January 2019 to assume the necessary actions
towards the Sustainable Development of all the sectors.

Dr. V. Balakrishnan
Member Secretary
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The report of Rapid Impact Assessment of flood/ landslides on Biodiversity is a collaborative effort
of Biodiversity Management Committee (BMC) and Kerala State Biodiversity Board (KSBB) with the
technical inputs from a wide range of research institutes and other stakeholders. The objective of the
process was to undertake a rapid assessment of the damages to ecosystem and biodiversity after
the floods/ landslides and to lay the foundation for a recovery and ecosystem based reconstruction
process at local level. It is for the first time in India that such an assessment of impact of natural
disasters on Biodiversity was conducted at LSG level incorporating community perspectives of the
affect on Biodiversity and Ecosystems. The report also outlines long term and short term strategies
for environment and biodiversity inclusive sustainable development and provides recommendations
for a green growth for Nava Keralam.

A joint team of 4 BMC members, 2 experts and 5 volunteers with representation from KSBB was
constituted to conduct a rapid impact assessment of floods/ landslides on Biodiversity in 187 Local
Self Government (LSGs) spread across 13 districts. The team visited the affected areas and data was
collectedin a prescribed format using Open Data Kit software. Focal group discussions were held with
farmers, fishermen, tribal people, students etc. The team also conducted field visits to understand
the extent and nature of damage and to record the findings in the designated format. The team also
held consultations with representatives of line departments for more information and data was also
compiled from other secondary sources.

SALIENT OBSERVATIONS

All the three distinct physiographic zones of Kerala the highlands, midlands and low lands (coastal
plains) were affected. The worst affected districts were Wayanad (Kabini basin), Idukki (Periyar basin),
Ernakulam and Thrissur (Periyar and Chalakudy basins), Alappuzha and Pathanamthitta (Pamba
basin). The impacts to the natural environment differed based on the geographical location. In the
hilly terrain, the major impacts are caused due to landslides. Landslides are reported in highlands
in Idukki, Wayanad and Palakkad districts. The entire Kuttanad region lying in Alappuzha, and
Pathanamthitta Districts (low land regions) were submerged in the flood water for 8 to 15 feet. In
hilly areas the major impacts were due to combined effects of landslides and floods. The impact of
landslides combined with floods may be more long lasting as any change in habitat and landscape
will take more time for the species to recover. Apart from the heavy rainfall the topography, land use
change and habitat degradation might also have played a major role on the intensity of floods, as it
is observed that some districts which received more than 50 % of excess rain was not very severely
impacted.

Landscapes : 771 different landscapes including riverine, forest,
plantations and agricultural fields

Agricultural crops (varieties) : 287

Floral diversity : 1053
Faunal diversity : 695




33 % of affected area are in high land region, 49% midland and 13 % low land. Landslides and floods
were reported in 47% of study area while flood alone was reported in 44% of area. The impact was
most severe in 27% of total study area while it was severe in 58% of area. Soil erosion was the major
impact in 86 % of area. Industrial pollution is very minor at 29.9 % and is restricted to certain pockets
of industrialized areas as Elloor

The most affected areas are Idukki (Periyar basin), Ernakulam and Thrissur (Periyar and Chalakudy
basins), Alapuzha and Pathanamthitta (Pamba basin)., Wayanad (Kabini basin)

In Wayanad it is observed that the banks of Panamaram River & Mananthavadi River have collapsed
mainly because of loss of considerable amount of natural vegetation along the river banks due to
encroachments and other unsustainable land management practices in comparison to Kabini river.
In Kabiniriver, however, natural vegetation along the river banks are not much affected whereas the
other side the river bank without vegetation has eroded.

In Wayanad the local people say that the major reason for the disaster is the land use change, many
marshy places and wetlands have been filled up. Small canals were constructed to drain the water
from the marshy areas so that it can be made suitable for banana cultivation. This has led to drying
up of marshy areas.

The major impact on the riverine ecosystem was on the places where concrete bunds have been
constructed across the rivers.

A new water body has been formed at Thalappuzha under Begur Range in Thavinjal grama panchayat
due to landslide. At the same time drying up of forest is also seen in such areas.

In Periyar sand bars were formed along the banks where the force of flowing water is comparatively
low. Periyar and its tributaries got widened after the flood due to river bank erosion whereas its
depth got reduced in low lands due to sedimentation. In some areas as Mankulam river, [dukki the
depth of the river has increased.

In the Bharathapuzha river, a sandbar was created at the Ponnani estuary that has provided a semi-
permanent walkway into the sea during low tide.

In Kunthipuzha river at Thathengalam near Mannarkkad at Palakkad a large sand island has been
formed after flood.

Forestecosystemhasbeen severely affected duetolandslidesin Pozhuthana, Thirunelli, Mananthavadi
and Thavinjal in Wayanad. Huge loss to biodiversity occurred in these region. Shola forest, evergreen
forests and grass lands are also affected.

In Idukki 18 panchayats were badly affected all of them located in the ecologically sensitive areas of
the Western Ghats.

Thattekad bird sanctuary, Ernakulam an important bird sanctuary of Kerala, home to 322 species of
birds including long distance migratory birds, located close to the Periyar River was affected as plastic
and solid wastes accumulated in the water bodies inside the sanctuary. A sandbed has appeared on
a 5-km stretch from Thattekad to Kuttikal on the Periyar riverside. The sand bed has affected the
movement of animals in the sanctuary. As the shrubs on the river bank were washed off in the flood,
the roosting habitats of the birds may be affected.




Table 1 Major Impact of floods/ landslides on ecosystem

River bank erosion and collapse

Deposition of sand and sand bar formation in low lands
Change of river course

Pollution due to plastic/electronic wastes etc.

Lowering of surface water table in the neighbouring areas after the floods
Reduced depth of river bed

Landslides

Land subsidence

Collapse of hill slopes

Fissures/ Crack in Earth

Sand piping

Mud slides

Soil erosion

Changes in the colour and quality of water

Loss of riparian vegetation

Reduction in level of water in rivers immediately after floods
Deposition of alluvial, muddy, clayey soil

Increase in catch of exotic fish species such as African mushi, Sucker fish, Carps etc
Less inflow of water to river due to clogging of water channels
Inflow of estuarine water into the paddy fields

Change in pH of water

Table 2 Major Ecosystems affected

Periyar river

Pamba river

Chalakudy river

Kabini river

Manimala river
Achenkovil
Bharathapuzha river
Kole wetlands

Kuttanad wetlands

Hilly areas as Kurichiar Mala, Makkimala etc in Wayanad
Ranni forest division
Thattekad bird sanctuary
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The impacts could be direct or indirect depending on habit and habitats. Most of the impacts are
due to changes in the habitats, inundation for a longer period and displacement of animals during
the flood. Changes have occurred in distribution patterns, all of which will have long term impact on
ecological processes.

Aquatic Birds: At Thattekad Bird Sanctuary, about 30 species of water birds have been adversely
affected due to habitat changes caused by flood.

Lepidoptera ( Butterflies and Moths) and Odonates ( Dragonflies and Damsel flies) : The early
stages of butterflies, moths and odonates were subject to the detrimental effects of the floods. Moth
and butterfly larval forms, normally seen in August-September period in the landscapes, were
relatively lower in abundance after the rains and floods. The larval forms of odonates are aquatic and
might have been washed away along with flood waters.

Amphibians and Reptiles: Tadpoles of frogs were washed away in several areas including
Nelliyampathy, where they later died due to the drying up of these pools. Breeding sites of the
endangered purple frog at Kootickal were completely destroyed due to landslides. Reptiles especially
snakes, were displaced from their natural habitat, and found in abundance along with flood waters.

Fishes: The percentage of native species of fishes is reduced in fishermen catch. Presence of Red
bellied pacu, Malaysian catfish, African mushi, Sucker catfish, Giant gourami, Carps etc. were reported
from several waterbodies.

Invasive species of plants: Spread of Invasive plants such as Lantana, Mikania, and Mimosa.

Key observations

The Panamaram heronry, a small islet on the Kabini river, is covered with vegetation, predominantly
with bamboo. Many avian species including the threatened white ibis, purple heron, large egret,
intermediate egret, small egret, pond heron, night heron, and little cormorants breed here. During
the floods the trees where the birds used to nest have been destroyed and presently the rocky
bottom of the river is visible. Concrete bunds were built nearby and river has changed its course.

Sightings and killings of snakes were widely observed as floods have displaced them from their
natural habitat.

Kottickal, Kottayam an Ecologically sensitive area of Western ghats was severely affected by landslide
and affected the habitat of rare purple frog species.

A decline in sightings of butterflies, dragonflies, damselflies was reported widely. The floods may
affect the dragonflies and damselflies as their larval stage is having aquatic habitat. They play an
important ecological role as predators of mosquito larvae and other insects. It is observed that
skimmers have reduced in numbers in Pathanamthitta.

A decline in clams in Vemband Lake, Pathanamthitta and Alapuzha was noted. The black clam is
a keystone species in Vembanad Lake, and a source of livelihood for thousands ensuring the
sustainability of ecosystem. Mass death of earthworms was reported in Wayanad




All three subsectors (crops, livestock, and aquaculture/fisheries) have suffered losses and damages in
the flooding and landslides of 2018. Idukki, Pathanamthitta, Alappuzha and Wayanad are the most
affected districts due to flooding of Pamba, Periyar, Achenkovil and Manimala and Kabini rivers. The
rapid increase in the built up area has played a significant role in aggravating the impact of floods in
Pampa river basin.

The major crops affected included Tubers, Spices, Banana and Rice. Hilly tracts such as Idukki and
Wayanad saw large tracts of agricultural land and plantation crops wiped out due to floods and
landslide. In Idukki, spice plantations were adversely affected and native varieties of Pepper,
Cardamom, Tuber etc were destroyed. The mid-lands and low-lands (Kuttanad and Kole regions) on
the other hand were characterized by massive flooding and inundation of fields, resulting in rotting
of crops and wilting of trees, causing significant losses to farmers.

In many places paddy fields have been damaged due to deposition of silt, sand and muddy soil. The
local people are of the opinion that recovery is not possible as the large part of the top soil has been
washed off or due to landslides turned these areas unfit for cultivation. The depletion of oxygen in
the soil may decrease soil microbial communities following flooding. Silt deposited by flood may
add to the problem. Even the crops such as Pokkali fields which survived showed disease attacks in
Ernakulam.

The districts affected by floods with inland fishing systems were Alappuzha, Ernakulum, Kottayam
and Thrissur districts whereas Malappuram and Kollam districts were more affected in marine
fisheries sector. There have also been significant changes in the type of fish being caught in major
rivers after the floods.

Table 3 Major Impact of flood/ landslide on
Agricultural ecosystem and Agrobiodiversity

Partial loss of local landraces of Pepper, Rice, Cassava, Tapioca, Banana etc
Top soil erosion

Impact on native breeds as Kuttanadan ducks

Deposition of sand, silt, stones, clayey soil, muddy soil etc in Agricultural fields
Loss of soil fertility

Increased acidification of soil

Deposition of solid, liquid and industrial waste in agricultural fields

Spread of invasive weeds as Barnyard grass in Wayanad

Spread of invasive species as African snail

Mass mortality of soil organisms as earthworms
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Spread of exotic aquatic weeds such as Water hyacinth ( Eichornia ) Giant salvinia ( Salvinia molesta)
in Kuttanad region

Growth of Parthenium (Parthenium hysterophorus), Anathottavadi (Mimosa diplotricha, Venpacha
(Sphagneticola trilobata) in fields

Profuse growth of small herbaceous weedy plant Thelkada (Heliotropium indicum) in kole wetlands
of Alappuzha all along the paddy field posing serious problem in agriculture.

Increased incidence of diseases in Karimeen at Munroethuruthu and Vembanad-Kuttanad
Escape of exotic and ornamental fish from aquaculture farms

Washing away of exotic aquarium plants from farms

Damage to traditional agricultural/fishing implements

The panicles of rice plants, especially in pokkali rice fields became chaffy resulting in considerable
reduction in yield

Early flowering of crops, decrease in fruit production of crops
Rotting of roots of tuberous crops

Increased diseases in crops such as bacterial leaf blight in paddy leading to yellowing and drying
of leaves

Incidence of fungal disease in Pepper
Defoliation, Bark rotting, decrease in latex production in Rubber plantations
Increased attack by Army worms in Paddy fields in Ernakulam

Moths and Leaf cutting bees, stem borers, leaf folders and leaf webbers has shown an increasing
trend after floods.

Table 4 Major Agro ecosystems affected

Kuttanad - Globally Important Agricultural Heritage Site

Local Agro ecosystems -
1. Chengalikodan Banana,
2. Central Travancore Jaggery,
3. Palghat Matta
4. Wayanad Scented Rice ( Gandhakasal, Jeerakasala) are grown

Veemabanad Kole wetlands- A Ramsar site

Vembanad Clam fishery

Traditional Agroecosystems of Pokkali and Kole lands




Major Causes of disaster- Community perspective

Land use change in wetlands

Encroachments and Construction in flood plains

Removal of river bank vegetation

Construction activities in hill slopes

Unscientific agricultural practices as Cultivation of Agricultural crops such as tubers on
slopes leading to loosening of soil and soil erosion.

Unscientific construction of rain water pits and ponds.

Generally people observe that river banks having thickets of bamboo and vegetation with-
stood the flood.

Unregulated levelling of hills

Unsustainable utilization of forest produce

Degradation of Traditional water harvesting structures

Quarrying

Major Recommendations

Impacted areas to be categorized and afforestation with suitable native species for slope
stabilization

Land use change should not be encouraged and that any construction activities near the
river bank should be done only after conducting social and environmental audit at local
level.

For any activities near the forest a green growth policy should be adopted.

For maintaining the pristine nature of wetlands a panchayat level water conservation pol-
icy should be adopted.

In Gramasabha meetings biodiversity and environment conservation should be discussed
and action plan developed.

Rejuventation of small streams and tributaries- eg rejuvenation of the natural flow of Varattar
prevented flooding of the adjoining areas otherwise the damage would have been much more
severe.

Agricultural schemes including those for compensation for natural disasters is being imple-
mented based on the area under cultivation of a particular crops. The diversity in the field or
the conservation value of the varieties lost are not considered.

Special package for custodian farmers and those maintaining Agriculture diversity in fields
should be considered.




Table 5 Floral biodiversity impacted by Table 6 Faunal biodiversity of Kerala

floods/landslides. impacted by floods/landslides.
No. of No. of
No Vegetation Type Species/ No FaunaType Species/
Varieties Breeds
1 Water plants 29 Belowground
1 . . 46
2 Grass 57 Biodiversity
3 Herbs 277 2 Amphibians 46
4 Shrubs 174 3 Insect 234
5 Climber 129 4 Fish 120
6 Trees 260 5 Birds 103
7 Agricultural crops 287 6 Mammals 40
8 Traditional varieties 393 7 Molluscs 25
9 Locally conserved - 8 Reptiles 49
varieties 9 Livestocks 34
10 Riparian Vegetation 98 10 Domestic Birds 20

Table 7 Agrobiodiversity of Kerala
impacted by floods/landslides

A No of

No Agrodiversity varieties
1 Ladies finger 5

2 Amaranthus 6

3 Elephant foot yam 7
4 Cashew 7

5 Arecanut 8
6 Chilly 8

7 Coconut 13
8 Colocasia 16
9 Dioscorea 16
11 Tapioca 45
12 Bitter gourd 7
13 Banana 43
14 Nutmeg 5
15 Paddy 49
16 Pepper 36
17 Brinjal 8
18 Beans 20




Table 8 Impact of natural disasters on major landscapes
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CHAPTER 1
STATE PROFILE - BIODIVERSITY




A long coastline, stretching 580 km in length, an intricate system of backwaters along the coast,
the tropical moist evergreen forests of the Western Ghats, highly undulating terrain and the tropical
monsoon climate make the State a unique geographical and environmental entity. Physiographically
the State comprises of highland which is between 75 — 700 m above msl (48%), midland with foothills
and plains which is between 7- 75 m above msl (42%), lowlands and coastal belt which is between
0 - 7m above msl (10%).

Kerala with 1.88 % of India’s landmass harbors 25.69 % of flowering plant species and 26.59% of
Pteridophytes recorded in India. Herbs constitute 50.1%, shrubs 15.8 % and trees 15.08% of the total
flowering plant species of the state (1). Vertebrate diversity of Kerala is represented by 1,847 species
with Fishes (freshwater and marine) the most diverse group of vertebrates (905 species), followed by
birds (500 species), reptiles (173 species), amphibians (151 species) and mammals (118 species)(2).

Western Ghats is recognized as one of the eight hottest hotpsots of biodiversity and 19 of the 39
serial sites inscribed on the UNESCO World Heritage List are located in Kerala. The 11309.48 km?2
of forest areas, the sacred groves, the mangroves along the coast, the riparian vegetation along
the river banks, Myristica swamps, lakes and ponds provide diverse ecosystems harboring a very
rich diversity of plants and animals. About 28.90% of the total land area of the state is covered by
forest area and are categorized as Tropical Wet Evergreen Forest, Tropical Moist Deciduous Forests,
Tropical Dry Deciduous Forests, Mountain Sub Tropical Forests and Plantations. About 8.26 % of total
geographical area is under PA network. The diverse physical features of Kerala have resulted in 23
agroclimatic zones.Kerala has about 1.6 lakh Ha of wetlands with coastal wetlands of 40876 Ha, out
of which Vembanad-kol, Ashtamudi and Sasthamcotta wetlands have been declared as Ramsar Sites
for wise use of wetlands (3).

The Kuttanad below sea level farming has been recognized as a Globally important agricultural
heritage system (GIAHS). The short-neck clam (Paphia malabarica) fishery in the Ashtamudi Lake in
Kerala has received India’s first Marine Stewardship Council (MSC) certification. The certification to
Ashtamudi short-neck clam fishery — only the third fishery in Asia to have received this recognition
will help boost sustainable fisheries and also protect the ecosystem.

In India, Kerala has undergone highest level of urbanization in its history during 2001-2011 with an
increase of 83.82% in its urban population.The density of population in Kerala has gone up to 860
persons per sg. km from a figure of 819 in 2001.Kerala has the third highest population density of all
Indian States, which poses strong pressures on land use and water resources and on its fragile eco-
system.




1.1 FLOOD AND LANDSLIDES OF 2018

Kerala received 2346.6mm of rainfall from 1stJune 2018 to19™ August 2018 in contrast to an expected
1649.5 mm of rainfall (IMDdata) - an excess of 42 per cent. Between August 8 and August 15, each
of the 14 districts of the state recorded much more than normal rainfall. The worst hit were the
districts of Idukki (679 mm), Wayanad (536.8 mm), Mallapuram (447.7mm), Kozhikode (375.4 mm)
and Palakkad (350 mm) each of which received rains that were much more than normal. The worst
affected districts noticed were Wayanad (Kabini basin), Idukki (Periyar basin), Ernakulam and Thrissur
(Periyar and Chalakudy basins), Alapuzha and Pathanamthitta (Pamba basin).

Fig 1, 2 and 3 shows the Annual average rainfall in Kerala, during 2018 and during 1924. The
figures clearly shows the difference in rainfall in two major affected districts Wayanad and
Idukki. During 2018 Idukki recorded a rainfall an excess of 92 % rainfall when compared to
normal season, where as in Wayanad it was only 24 % excess. Palakkad also observed an
increase of 75 %. Still Wayand was one of the worst affected in terms of landslide, and flood. In
all the panchayats studied the general obersvation of the local people was that the impact was
due to change in landuse especially the construction activites in wetlands and the gradual
change in nature of the marshy lands of Wayanad.

Reference
1. Sasidharan N. (2012). Flowering plants of Kerala, Kerala Forest Research Institute, Peechi

2. Nameer, P, J, P, Bijukumar, A., Palot, M., Das, S., & Raghavan, R. (2015). A checklist of the vertebrates
of Kerala State, India. Journal of Threatened Taxa, 7(13), 7961-7970.

3. National Wetland Atlas: Kerala, 2010, Space Applications Centre(ISRO), Ahmedabad, India, 130p.




Fig.1. Annual Average Rainfall
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Fig.2. Average Rainfall -1924
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Fig. 3. Average Rainfall-2018
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CHAPTER 2
METHODOLOGY
OF ASSESSMENT
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The report of Rapid Impact Assessment of flood/ landslides on Biodiversity is a collaborative effort of
Biodiversity Management Committee and Kerala State Biodiversity Board with the technical inputs
from a range of research institutes and other stakeholders. It is for the first time in India that such an
assessment of impact of natural disasters on Biodiversity was conducted at LSG level incorporating
community perspectives of the affect on Biodiversity and Ecosystems.

The objective of the process was to undertake a rapid assessment of the damages to ecosystem and
biodiversity after the floods/ landslide and to lay the foundation for a recovery and ecosystem based
reconstruction process at local level.The report also outlines long term and short term strategies for
environment and biodiversity inclusive sustainable development and provides recommendations
for a green growth for Nava Keralam.

2.1 ASSESSMENT PROCESS

The Biological Diversity Act is being implemented through a three tier decentralized system with
National Biodiversity Authority (NBA) at National level, State Biodiversity Boards (SBBs) at provisional
level and the Biodiversity Management Committees (BMCs) at local level i.e. in all the Grama
Panchayats, Municipalities and Corporations. BMCs are statutory bodies at local bodies comprising
of eight members constituted in accordance with the Section 41 of the Act 2002 and Section 22
of the Rules, 2004. BMCs are constituted for the purpose of promoting conservation, sustainable
use and documentation of biological diversity including preservation of habitats, conservation of
landraces, folk varieties and cultivars, domesticated stocks and breeds of animals and microorganisms
and documentation of knowledge relating to biological diversity. In Kerala, the BMC consists of a
Chairperson, Secretary and six members nominated by the local body.

A joint team of 4 BMC members, 2 experts in the field of life science and 5 volunteers along with
representatives from KSBB was constituted to conduct the assessment in 187 most affected
LSGs spread across all the districts of Kerala except Kasargode. A district level expert committee
was constituted with representatives from Research institutes, Colleges, Universities, and Line
departments. A Core committee to evaluate the results was constituted at State level.

2.2 ASSESSMENT METHODOLOGY

A state level expert meeting with representatives from all the Research Institutes, Line Departments
and NGOs was conducted on 04.09.2018 to finalize the methodology to be adopted. A methodology
manual for the entire process was developed in association with Kerala Institute of Local
Administration. Training for the survey team was provided jointly by KILA and KSBB at Alapuzha
wherein the methodology manual was introduced to the team and hands on training for conducting
field survey and focal group discussions were provided.

A district level meeting to create awareness of the importance of the study and the responsibilities
of the Local Self Governments was conducted under the chairmanship of the District Panchayat
President with representation from Panchayats, District Planning Officer, Panchayat Deputy Director,
Co-ordinators of Janakiyasoothranam, Harithakeralam mission, Suchitwa mission and other key
stakeholdersin all the 13 districts (Table 9). The assessment process started with a meeting chaired by
BMC chairperson and attended by all the BMC members,farmers, fishermen and other stakeholders
where the process of the assessment was explained. The officers from Agricultural department,
Fisheries, Forest and Animal Husbandry, were invited to the meeting and requested to share data on
the loss due to natural calamities in their respective sectors. (Table 10)

The team visited the affected areas and data was collected in a prescribed format using Open Data
Kit software. Focal group discussions were held with farmers, fishermen, tribal people, students etc.




The team also conducted field visits to understand the extent and nature of damage and to record
the findings in the designated format. The team also held consultations with representatives of
line departments for more information and data was also compiled from other secondary sources
collected over a 10-day period with field visits to the affected panchayats.The field visits were held
to gather first-hand information on the extent of damage and to develop recovery strategies based
on local needs.

Table 9 District wise assessment time frame

District DHstrict level BMC Focal Group Focal Group Focal Group
Meeting mesting Discussion | Discussion i Discussion I8
[12-17 October) (upto 180ctober] (19 October) (20 Getober) (21 October)
Thiruvananthapuram 210- 118 1216 October 2018 1315 October 2018 14-18 October 2018 1520 Oclober 2018
Eollam 11-10-2018 1215 Ociaber J018 12-15 Cctober 2008 15-18 October 2018
Pathanzmthitia 1=-10-2018 V=16 Octaber JO18  13-18 Oclober 2018 1509 0ctabar 2018 1722 Octaleer 2018
Alpppuzhs 10-10-2018 1517 Detober 1018 17-12 October 1018 A1-24 Dctober 2018
Iﬂﬂlﬂm 1&10-2018 J0-2% October 2018 21-2¢ Ooober 2018
Ieduleki 11=10-018 12-04 October 2018 1525 October 2018 1625 October K18 1725 Deiaber 2018
Ernakulam 1210-M18 1520 Ociober JO18 1620 Ociober 2018 1703 October 2018 30-24 Ocinker 2018
Thissur 12-10-2018 1320 October 1018 13-20 October 2018 1421 October M18° 1503 Ociober JO18
Palaldkad 18- 10-2018 J35 Oclober 018 . 20-25 October 3018 21-36 October M8
Malappuram 1%10-218 17-23 Oriober J018  17-23 Oictober 2018 025 October M08
Korhikade 17-10-2118 1525 Octaber J018 1525 October 2018 20-27 October 2018
Wayanad 1¥10-H18 15317 Oclober J018. 1517 Ochober 218 17-22 October 2018
Eannur 10103018 1517 Oetober 2018 1619 Ocober 2018 17-20 October 2018 1831 October 2018

The panchayat wise data collected was compiled incorporating necessary information in consultation
with technical experts. Core committee meetings were held on 25.10.2018, 06.12.2018 and
17.01.2019. This report primarily relies on the data collected from local people and their perspectives
of the natural calamities, which was later collated on ecosystem/ biodiversity basis at the state level.

Table 10 Assessment time frame

October 5- 11
October 11
October 18

Preparation of training materials and training to study team
District Panchayat meeting
BMC meetings

Focus group discussion and sector wise meeting with
representatives of line departments and field visits

Identification of gaps in the report and collecting more
information

Compilation of panchayat wise reports to prepare district report
at KSBB headquarters

Expert group meetings and state report preparation
Submission of state report to Government of Kerala

2.3 STUDY AREA AND ASSESSMENT SCOPE

October 18 - November 10
November 10 - 30

December 1- 26

December 26-January 20,2019
January 26, 2019

The rapid assessment of the Impact of floods/ landslides on Ecosystem and Biodiversity due to
the high rainfall during 2018 was conducted in all districts of Kerala excluding Kasargode (Fig. 7).
The study area includes 182 gramapanchayats and 5 municipalities.The sectors covered in the
assessment includes
1. Ecosystem diversity as Aquatic ecosystem, Forest, Sacred groves, Farms/
Plantations and Agroecosystem
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2. Species diversity including flora and fauna, Agro biodiversity
3. Environment
4, Cultural heritage and Traditional knowledge if any.

The data collected using ODK software suggests that as per the respondents out of the 187 LSGs
covered, physiographically 33 % of LSGs affected by flood/ landslide are in high land region, 49%
midland and 13 % low land.

Fig. 4 Terrain of Study area
Landslides and floods were reported in 47% of study area
while flood alone was reported in 44% of area

%

M High_land B Low _land B Mid_land B No_Data

Fig. 5 Nature of Disaster Fig.6 Intensity of Flood
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Fig.7. BMCs selected for Biodiversity Study
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Agriculture, Microhabitats and Manmade structure were most severely affected. In riverine ecosystem
sand deposition, silt deposition and soil erosion are the major impacts. In the case of pollution
majority of the respondents identified solid waste as the major issue in 84 % of study areawhile
industrial pollution is very minor at 29.9 % and is restricted to certain pockets of industrialized areas.

Fig.8 Damage to Microhabitat,
Manmade Structures, Agriculture.
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Fig.9. Sand Deposition, Silt Deposition and Soil Erosion
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Fig.10. Waste Deposition
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2. ALIMITATIONS OF THE ASSESSMENT

The report is prepared based on discussions with Local Self Governments, Farmers, Fishermen, Tribal
people and other knowledgeable person at local level. All efforts have been made to involve different
stakeholders at LSG level in the assessment process. The focus of this assessment is to assess the
scope of damage on ecosystems, biodiversity and environment based on community perspectives
and does not provide a scientific study of the area. But being a study conducted by local community
it has the potential to inform practical approaches for prioritizing areas for ecosystem restoration
and biodiversity conservation which can be implemented at local level.




CHAPTER 3
IMPACT OF FLOOD/
LANDSLIDE ON ECOSYSTEM




3.1. STATE SCENARIO

Kerala has 41 West flowing and 3 East flowing rivers originating from Western Ghats (Fig 5) The state
consist of 160.6 thousand hectares (ha) of wetlandsi.e. 4.13 per cent of the state.Compared to coastal
land, the high land and mid land hold very few wetlands.There are 1,593 inland wetlands with a total
area of 117122 ha. The major natural Inland wetland types are River/Stream (65162 ha), Lagoons
(38442 ha), and waterlogged areas (20305 ha).Kerala has 169 natural coastal wetlands with a total
area of 40876 ha. The backwaters of Kerala are a unique ecosystem wherein lagoons, lakes, canals,
estuaries and deltas of several rivers meet the Arabian Sea.

3.2 IMPACT OF FLOOD/ LANDSLIDE ON
VARIED LANDSCAPES OF KERALA

The diverse ecosystems of Kerala including Forest areas, Plantations, Aquatic ecosytems as Riverine
ecosystem, Lakes, Marshes, Ponds, Agro ecosystems as Paddy fields, farms etc have been impacted
by either floods or landslides. A total of 771 different type of landscapes have been affected by the
natural disasters across the state. Table 11 shows the Impact of natural disasters district wise and
LSG wise on varied landscapes categorized as Medium, Severe and Most severe based on local
perceptions. If the impact on biodiversity/ecosystem is 0-30 % it is medium, 31-75 % severe and
above 75 % most severe. It is evident that the major impact has been on Aquatic ecosystems with the
Riverine ecosystem and paddy fields the most affected in all the districts.

The major impact on Riverine ecosystem includes: (1) the erosion of the river banks (3) the erosion/
deposition of silt in river beds (4) changingcourse of river at a few locations (5) the formation of
sandbars along the river (6) the fall in the surface water table in the neighboring areas after the
floods.

Therivers of Kerala have been increasingly polluted from industrial and domestic waste and also from
the indiscriminate use of pesticides and fertilizers in agricultural fields. In addition encroachments
into the river for construction purposes, deforestation in the catchments, loss of riparian vegetation,
sand mining and damming of rivers have already severly impacted the Aquatic biodiversity. In 2013
IUCN identified and validated Key Aquatic Biodiversity Areas which holds signifiant number of
threatened species of conservation concern and in Kerala 25 aquatic systems have been identified as
Key Biodiversity Areas of which the following have been severly impacted. A more detailed study on
the impact on species of conservation concern is necessary and ugent conservation strategies are to
be formulated.

- ol R R
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Table 12 Key Aquatic Biodiversity Areas affected by floods

Key Biodiversity Area No of Trigger Species AZE species

Chalakuddi river 38
Chaliar river 38
Kabini river 48

Bharatapuzha river 29 1
Pamba river 31

Periyar river 36 4
Valapattanam river 14
Vamanapuram river 20

In 2004, Kerala State had around 3, 28,402 ha of wetlands ; it has gone down to 1, 60,590 ha in
2012, a 49 % decrease. The area under paddy cultivation was 7.53 lakh hectares during 1965 and has
reduced to 1.9 lakh ha during 2014-2015 a decrease of 74.5 %. Hence apart from the heavy rainfall
the topography and land use change might also have played a major role on the intensity of floods,
as it is observed that some districts which received more than 50 % of excess rain was not very
severly impacted. The per capita availability of water is already one of the lowest in the country and
the impact on the wetlands will have great consequences on recharge of ground water in future.
Table 13 and 14 shows the major rivers, streams, lakes and other natural and manmade ecosystems
district wise impacted by flood/ landslide categorized based on severity of impact. The Pampa
river at Alapuzha and Pathanamthitta and almost all the tributeries and streams in this district was
affected by flood. At Idukki and Ernakulam Periyar river and almost all the tributaries and streams
was affected by flood/ landslide.
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Fig.11. Drainage Map
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Fig.12. Achankovil River Basin
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Fig.13. Bharathapuzha River Basin
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Fig.14. Chaliyar River Basin
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Fig.16. Manimala River Basin

Fig.17. Pampa River Basin
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Fig.18. Periyar River Basin
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Percentage of panchayats in the major affected river basins

Percentage of panchayat

SN River basin in the basin
1 Achankovil 39
2 Pamba 17.2
3 Manimala 8.8
4 Periyar 29.06
5 Chalakudy 443
6 Muvattupuzha 7.38
7 Karuvannur 3.44
8 Bharatapuzha 6.89
9 Kabini 4.92
10 Valapattanam 4.92
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Table 14 Impact of flood/ landslides on Tributaries and Streams

Panchayath |  StreamName | Moderate | Severe | Most Severe |
I.LWAYANAD

Thavinjal Varayalthodu v
Andikunnuthodu, Makkimala no.6 | v
thodu

Panamaram Vaakayadthodu, )
ChemmiliKakkathodu, |

Koodammadithodu,

Kannadimukkuthodu

Thirunelli Chakkunithodu, Kakkavayalthodu v

Edavaka \Kakkanjerithodu, Orappthodu, | v
Pulikkadthodu,
Kammanathodu )

Puzhakkamvayalthodu v

_ Kakkanjalthodu, Kappamkollithodu,| v

Poolakkollithodu, Karikkollithodu |

Pozhuthana Edatharakadavu, Vayanankunnu, | )

Panniyora, Koyilerithodu,

Chathothuthodu, Muthirappara, |

Karuvanthodu

AmmaraKaivazhi, Koloththadu, | v
Kacherippady, Ambathekkar,

KurichiyarmalaAruvi, Melmuri

Vaithiri \Kozhichal 12 palamathodu,
Chundelvattakundu, Ayisha
Plantation Mullanparathodu |

Chettappalamthodu, )
Payyamballithodu

Vellakkaithodu Vv

Kottiyoort Nelliyodithodu, v

Kallenthodu,
Cholattuthodu,
Paalchuramthodu
Kalankithodu, )
Anapparathodu,
Arabithodu

B eV e Kliyantharathodu )

III.LMALAPPURAM

Chaliyar Choorapuzha v

PengadChola

Canals in Odakkayam area v

Karuvarakundu \Manaliyampaadam, CheriyaAruvi, | v

KallungalundaAruvi,

ParayanmaadAruvi

IV.KOZHIKODE

Kavilumpara Meenpattithode )

Kuruvanthode
Aanakkulamthode




Parathode N
Mathrathode

Koodaranji Thodukal +
V.Palakkad

Paattaruvi v
Pullukaduaruvi V
Cherupuza, Velampottapuzha | \J
Shanguvarayanthodu | V)
Kalyani, Paattimala, Ariyakode | J
Niranganpaara v

VI.Thrissur

<

Neymelithodu

VIl.Ernakulam

Perumittatharuvi v
[EIE T Ethapillithodu Vv
Mangalappuzha v
Kariyadthodu, Pooppanithodu, )
Chavanikulamthodu,
Manalvalithodu, Chaliyilthodu |
ST IEE  pinavoorkudithodu vV

VIIL.IDUKKI
8™ mile thode, Iruttikavala- N

\millupadithodu,NeeIivayaIthodu,
Irukudithodu

’Varikkamuthan,Vattompaara— v

plamba, Punnayal
Udumbanchola Chemmannaar \J
Mariyapuram Karikkintholam, Vimalagiri, |

Chattikkuzhi, Chittadikkavala, |

Arimattampadi, Thakaramedu, I

Kottarampadi, Kadalaykapadi
Vazhathoppu Streams in Vazhathopu \J
Baisonvalley Streams in Baison valley J
Kanjiyar Pambadikkuzhi, Palakkad, | v

Kozhimalapalli city

Lakkam

Konnathadi \Kannadippara, Konnathadi Southl
Vellathooval Mankadavu

< <L <l <

Santhanpaara Pethetti, Cheriyaar
IX.PATHANAMTHITTA

Kadapra Paattapparambilthodu, A
\Kappiyarrisserithodu, Muchiyilthodu, |

Morvelithadu, Nattuthodu |

Pulivelilthodu, v
Valiyathodu

Kulanada Muppannur-Achankovilthode, )
VettuvelilAchankovilthodu, |




Kulanilam-Achankovilthode,

Kuppannurthode,

Kurakulanjithodu,

Ealantharathodu,

Peruvannapuramthodu,

I'I'hevaramthodu, Mannatharathodu |

Ranni - Angadi Pailakkulamthodu, )
Vattakavunkalpadi-Kalayikkalthodu,

Aruvikkalthodu,

Valiyathodu

Kottachaal +
Mundanarithodu

Nedumbram Valakathilthodu, +
Vaikkathillamthodu,

Kodenkerithodu,

Manippuzhathodu

PandalamMun. Kallarthodu, Muttar +

X.ALAPPUZHA

Budhanoor hributeries of River Pamba and | +
Achankovil

[Tributeries of River Pamba and | v
Achankovil

Cheriyanad Koppayil — Achankovilthodu, +

Karipram — Achankovilthodu,

Punnackalthodu

Chembuthodu, +
Korankuzhithodu

Puliyoor AchankovilAr — Muthalakkuzhithodu, +
Thalakkeri Motor tharathodu,
Kaleekkakulam,
INedumchaal, Kurandichal |
Ezhuvanamtharathodu
Veeyapuram Kanatharanthodu, )
Karippolilthodu,
|Va||appuraEdavana|thodu, |
Puthiyilthodu,
Kaimalethuthodu,
Kainakkuzhithodu
XLKOTTAYAM

Vazhapally Changanasserithodu, +

ChanganasseriNeelamperoorthodu, |

MulaykkamthuruthiChettisserithodu,

Thoopramthodu,

Kadambadamthodu
XIL.THIRUVANANTHAPURAM

Aryanad Meenankalthodu, N
Keezhppaloorthodu

Kalliyoor rThakidiinthodu, Kulavarambthadu, I v
Nethrathalathodu
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Thavinjal
Thirunelli

Vaithiri
Thavinjal
Thirunelli

Pozhuthana
Vaithiri

MananthavadiMun.

Thirunelli
Pozhuthana

Panamaram
Kottathara
Thavinjal
Thirunelli

Edavaka
Kottathara
Pozhuthana

Vaithiri

MananthavadyMun.

Kottiyoor
Ulikkal
Ayyankunnu

Alakkode
Aralam

Cherupuzha
Kelakom
Padiyoor

Makkimala Temple

Thachirakolli

Nettara, Plamoola
|AnamaIaChathup, Navodaya School
Chathup, Mullanpaara Chathup,
Vetinerary University Chathup |
Sooryamudi, Andikunnu 43 milel
[Thachirakolli, Thirunalli|
Pothumala, Nettara
Kurichyarmala, Sugandhagiri |
IThalimala, Mullanpaaramandala |
|Panjarako|li, Maniyankunnu, |
Kambamala

Muthumari

Sugandhagiri, 50 Ekra

Kottillam

Kottillam

|Makkima|a Estate, Saroja Estate |
Plamoola, Kulirmavu, Mullankolli,
Kurichanrmoola, Thachirakolli,
Nettara

|Kaanancheri, Thressileri |
Private plantations

Private plantations
|Kurichyarma|a tea Estate, |
Ammarathotta Bhoomi
ﬁhalimala, Mandamala, Anamala, |
Thalippuzha, Mullanpaara, Kolichal,
Dairy Project

|Pancharako|li, Maniyankunnu, |
Rassalkunnu

Ozhakkodi

|Plantation near riverbank, Pepper |
plantations

Kottiyoor Reserve Forest
Anappara Forest
Pathipara, Kalithattumpara
Ayaamkudi, Ezhamkadavu
Manjiyam plantation
Aralam Farm

Cardamom plantation
Santhigiri
Private plantation

Table 15 Impact of flood/ landslide on Terrestrial Ecosystem

LWAYANAD

Most Severe
Moderate
Severe
Severe

Most Severe
Most Severe

Most Severe
Severe
Most Severe

Severe
Most Severe

Most Severe
Severe

Most Severe
Most Severe

Severe
Severe
Severe
Most Severe

Severe

Most Severe

Severe
Moderate

Moderate
Severe
Most Severe

Moderate
Severe

Moderate
Moderate
Moderate



Naduvil Rubber plantation Severe

Ulikkal Coconut, Aracanut, Rubber & | Most Severe
Cashew nut plantations

Cherupuzha Hills Moderate

Kelakam ’Vendekkumchaal, Santhigiri | Moderate

Region, Kolithatt,
Velloothi Mankulam

Ulikkal Kaalanki, Kolithattu, Arabikkulam, |~ Severe
Anappara

Aralam Aralam Hills Severe

Ayyankunnu \Paarakkamala, Mudikkayam | Severe

Paayam Hills Most Severe

Kottiyoor Ambayathodu, Nelliyode Severe
Chappamala

Karuvarakundu Chirakkalkundu Chathuppu

Kalkund region
\(Buffer zone in Silent Valley) \

Pothukall Munderi Forest area, Vazhikadavu
Forest Range, Kodeeri, Iruttikuthi
forest

Oorgattiri \Neliyayi, Koreeri, Kodimbuzha | Severe
regions in Odakkayam

Vazhikkadavu azhikkadavu Range, Nellikuthu | Moderate

Forest Station, Onnamvalavu, |
Kallala, Naadukanichuram, |
hakarappadi, Athikurukk |

Karulayi Forest near Karimpuzha, Moderate
Cherupuzha

Irimbiliyam Private farming Severe

Chaliyar ‘Private farming, Mooleppadam | Severe

Karuvarakundu Private farming (Rubber, Banana, Most Severe
‘Coconut, Aracanut, Nutmeg, Teak, |
Coco)

Purathoor Private farming (Nutmeg & | Moderate
Coconut)

Oorgattiri \Private farming (Coffee, Pepper, | Moderate
Coconut, Araecanut)

Irimbiliyam Neelandanpaara Moderate

Vazhikkadavu Quarry Moderate

IV.KOZHIKKODE

Karasseri Karasseri wetland Moderate

Kavilumpaara Choorani Moderate

Karasseri Thottakk|ad Mysore Rock, Maranjati | Severe
Teak p‘lantation, Paikkadan HiIII

Koodaranji Peedikappara, Akambuzha | Moderate

Kadalundi Hortusmalabaricus Park Moderate

Puthuppadi Kakkad VSS Area, Vanaparvam Moderate

Biodiversity Park, Melekolamala
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Kadalundi \Kadalundi Community Reserve | Moderate
Kottoor Malabar Wildlife Sanctuary Moderate
Katteeppaara Coconut & pepper plantation Severe
Rubber, Coffee, Nutmeg & Grambu  Moderate
plantation
Kavilumpaara Rubber, Araecanut, Banana, | Severe
Nutmeg, Grambu, Coco,& Coconut |
plantation
Kodiyathoor Rubber, Coffee, Pepper & fraecanut  Moderate
Kottoor Pathippara, Chenkotu, Severe
Kunnikkoottam
Omasseri Coconut, Araecanut, Rubber, Moderate
Coffee, Banana & Pepper
Karasseri Cashewnut, Coconut, Araecanug, Moderate
Rubber, Coffee, Nutmeg, Banana & |
Pepper
Koodaranji Rubber, Pepper, Araecanut, | Moderate
Nutmeg, Grambu, Coco, Caconut,
Cashewnut
Chakkittappara Rubhber, Coconut, Pepperl Moderate
Kadalundi Peringottukunnu, Engattirikkunnu, | Moderate
Vakkadavukunnu, Kottakkunnu |
Kavilumpara At the 5" jhairpin bend of the Ghat Moderate
road
Omasseri Hills Moderate
Vanimel Chengalppaara Severe
Olavanna Chengalppaara Moderate
Katteeppara \Karincholamala, Chamal | Most Severe
Karasseri \Mysoremala, Paikkadanmala, | Severe
Kolakkadanmala, Parathode
Elambilarisserimala
Koodarinji Hillsides Severe
Chakkittappara 3" block to Nambyarmukku Moderate
Kizhakkancheri Mandhrampalli Severe
Kadambazhippura \Cholappadam, Kollanipaadam | Moderate
m
Nemmara Nelliyambathi Valley Most Severe

Sreekrishnapuram
Kizhakkancheri

Nelliyambathi
Malampuzha
Vadakkancheri
Kadambazhipuram

Ayiloor

Pooliyakkattutheruv, Veazhli |
Palakkuzhi, VRT, Vattappara, |
Uppumannu

Tea & Coffee Estate

Vettiyil Estate Elivaal
Moochithodi

Chennampilli Thottam, Arivakkode
Thottam, Pullundasseri,
Puthanvilayil Thottam, Coco
plantation

\Banana, Nutmegq, Aracanut, |

Severe
Severe

Most Severe
Severe
Severe
Severe

Severe



Wegetables, Legumes & Rubber |

plantation
‘Coconut & Pepper plantations | Moderate
Nemmara Rubber plantation Moderate
‘Banana, Pepper plantationsl Severe
Hilly Regions Kizhakkancheri Hills Severe
Ayiloor ‘Akhilumudichimala, Veezhlipotta | Severe
Nenmara Aathanaadkunnu, Mattayi Severe
Sreekrishnapuram \Mannampattapaarakkadavu | Moderate
VI.THRISSUR
M Padiyoor Pandinilam Severe
Forest (Protected Pariyaram \Choola kkadavu, Mullappana, Severe
Area) \Konnakuzhi, Pandarampara,
Kumbidanmudi,
Pullumudi,
Varadakkayam
Forest Area under Desamangalam Accasia Plantation Severe

the control of
Forest Dept.

_ Pariyaram Konnakuzhi, Pandarampara, | Moderate
Mullappara teak plantation |
Manaloor ‘Kole region and Kolimad areal
Padiycor Kole regions Severe

Plantation Maala Banana plantation

(Public/Private) Cherpu Banana plantation Severe
Desamangalam Rubber plantation Moderate
Meloor Banana, Nutmeg, Tapioca Severe
Parappookkara Banana, Nutmeg, Coconut |
Pariyaram Nutmeg plantation
Thekkumbhagam Rubber, Banana, Rubber Severe

plantations

Vallachira Arecanut& Coconut plantation Moderate

Hilly Regions Meloor Pushpagiri Severe
Thekkumbhagom Machad mala, Oorhokode hills | Most Severe

VILERNAKULAM

Alangad Alangad wetland Severe
Ramamangalam \Ramamangalam wetland | Severe
Chengamanad Madathimoola Severe
Koovappadi Vaachaal Severe

Forest (Protected Malayattoor Forest near Mulankuzhi Severe
Area) Kuttambuzha Malayattaor Forest Division | Moderate
MoonnarForet division

Forest Area under Kuttambuzha Teak plantation of Forest Dept. | Moderate
the control of
Forest Dept.

Kuttambuzha Salim Ali Bird Sactuary, Thattekkad | Severe
Planation Alangad Alangad plantation
{Public/Private) Kadungalloor Kadungalloor plantation

Kadamakkudi Eloor Factory




|Sreemoo|anagaram | Nutmeg plantation Most Severe
Puthanvelikkara

Ramamangalam Wanilathottam, Medicinal plantsl Severe
Malayattoor \Mahagani&Bananana plantation \ Severe
Piravam Rubber, Teak, Pineapple
Nedumbasseri Nutmeg & Rubber Severe
Chengamanad Wegetable, Banana, Pepper, Most Severe
Nutmeg
Koovappadi ‘Banana, Nutmeqg, Coconut, Lemon, | Severe
Rambootan
Kuttambuzha Rubber, Chooral Moderate
Kanjur Banana & nutmeg Moderate
Kuttambuzha Saoranmudikunnu, Kanyapilly, | Moderate
Chammeenkuthu, Chokkoli, |
lllythandumudi
. vmmouka |
Kamakshi Kamakshi, Thankana Severe
Kanjikkuzhi Thattakkanni Severe
Mariyapuram Idukki mini dam Moderate
Vazhathoppu Cheruthoni Severe
Kanjiyar L}jyyappankoviIVeIIiIamkandam, | Moderate
ellilamkandamKozhimala |
Rajakumari Rajakumari wetland areal Moderate
Kanjikkuzhi Thattekanni Forast, Thekkanthoni,]  Severe
Palaplavu,
‘Makuvallimanayathadam |
Vazhathoppu Forest Area Severe
Adimali Neryamangalam Severe
Kanjiyar Anjuruli Moderate
Moonnar Rajamalai Forest Severe
Santhanpara \Mathikettanshola National Park | Moderate
Kamakshi Udayagiri, Kaalvari mount, | Severe
Karikkinmede Tea estate,
‘Cardamom estate, Coffee estate, |
Banana & Coco estate
Kanjikkuzhi Banana, Coffee, Nutmug, Rubber, | Severe
Coco plantations
Mariyapuram \Rubber & Pepper plantation | Maost severe
Udumbanchola \Cardamom plantation | Most Severe
Vazhathoppu Pepper & Coco Most Severe
Adimali Cardamom plantation | Moderate
Irattayar ‘Cardmom, Pepper, Rubber & | Severe
Banana
Nedumkandam Cardamom Severe
Kanjiyar Cardamom & Pepper Severe
Mankulam Pepper plantation Most Severe
Munnar Tea Estate Severe
Rajakumari Cardamom, Pepper, Banana | Severe

Konnathadi \Cardamom & Pepper plantation, | Severe




Mullarikudi

Pallivasal \Cardamom, Peppar, Banana, Severe
Nutmug
Vellathooval \Cardamom, Pepper, Rubber, | Severe
Nutmug
Rajakkad Cardamom, Pepper, Banana | Severe
Santhanpaara Ardamom Moderate
Kuttoor \Kongaramali Colony | Severe
Thiruvalla IruvallipraRaiway Area Severe
RanniPerunadu Konni Protected forest | Severe
Bimmaram, Kappakkad,l
Kambakathumvala, Chelikkuzhi,
Attathodu
Aranmula Rubber estate Moderate
Banana plantation Severe
Kadapra \Banana & Vegetable plantation | Severe
Mallappuzhasseri Rubber plantation Moderate
RanniPerunad Rubber & Banana Severe
Ayiroor Rubber Moderate
Cherukol Rubber Moderate
Banana & Vegetable Severe
Eraviperoor Rubber, Banana & Vegetable | Severe
RanniPazhavangadi Rubber Moderate
Banana Severe
Thottapuzhasseri Rubber Moderate
Ranni \Rubber, Nutmug, Rambootan, | Most Severe
Pepper
Koyipuram Rubber Moderate
Kozhancheri Rubber Moderate
Banana Severe
Kulanada Banana & Coconut Severe
RanniAngadi \Banana, Rubber & Coconut | Severe
Niranam Banana & Coconut Severe
Kuttoor ‘Banana, Rubber & Coconut | Severe
Nedumbram Banana & Coconut Severe
Peringara Banana & Coconut Severe
PandalamMun. Agri farm, Kadaykkadu | Severe
Thiruvalla Rubber plantation Moderate
Aranmula Vallana, Malakkara Moderate
Cherukol Konnaykkal, Ayikkalkunnu, Moderate
Manjapramala, Thattakunnilpaara, |
Chakkappara,
Plavunilkunnathilbhagom |
Mallappuzhasseri Kaippuzha, Vattamodi | Moderate
Eraviperoor Ayithittappara, Moderate
Paarakkuzhibhagom
Kozhancheri Vellaprapaara, Keezhukarapaara | Moderate
Kuttoor Pottanmala, Pozhiyanpaara, Severe




\Pallimala, Mullipparamala, |
Kaniyampaara

X.ALAPPUZHA

Karuvatta Karuvatta wetland area Moderate
Ramankari Ramankari Wetland Area | Moderate
Pulinkunnu Pazhakkattu, Manikyamangalam, | Moderate

Thattepadam, Arunoottumpadam, I
Ponnerivakkapadam, Wetland near |
Engineering Colege

Cheruthana Cheruthana Wetland area | Moderate
Veeyapuram Area under the control of forest | Severe
dept.
Muhamma&Thanne Vembanad Lake Severe
ermukkam
Muhamma Pathiramanal Severe
Cheruthana Pandi Severe
Pandanadu Vegetable &Nutmug plantation | Severe
Thalavadi Vegetable plantation Severe
Thiruvanvandoor Dairy farm Severe
Maravanthuruth Maravanthuruth wetland area | Moderate
Vazhappalli \Kottamoola, Ambazhathinadi, |
Paruthikkattukadavu
Kumarakam ‘Kumarakam bird sanctuaryl Moderate
Mulakkulam Kakkathuruth Moderate
Kallara Kottillam
Kumarakam& TV Vembanad Lake Moderate
puram
Koottikkal Pepper, Rubber & Coffee Most Severe
Maravanthuruth Maravanthuruth plantation Most Severe
TV puram Coconut & Pepper Moderate
Velloor Veloor plantation Moderate
Koottikkal Hills Severe
Manrothuruth Nenmeni South, Pattamthuruth | Severe
East, Kandramkani, Kidapram |
South-North, Perngalam
Pattamthuruth West Moderate
Manrothuruth Manrothuruth Severe
East Kallada Rubber plantation Moderate
AdhichanelloorPanc [Banana & Vegetable Farming | Severe
hayat
West Kallada Betel Farming Severe
Adhichanelloor ThazhuthalaThachanthodiyilBhaga | Moderate
m, Settlement Colony
Kadappathodi, Moozhiyil, Severe
lruppuram,Vellaamathodi, Il

ChoorapoykaPathayakkadi, |
Pattanikkadavu, Charuvinpuram, |




Manrothuruth

- Kaliiyoor

Plantations Kalliyoor
(Private/Public)

Aryanadu

Hilly Region Kallikkadu

Settlement
\ColonyMaiIakkadSankaranKoviI |
Vedanchadimala Severe

XIL.THIRUVANANTHAPURAM

Kireedam Palam Severe
Tapioka plantation — (Anakkomban, Severe
Kayyalachadi, Noorumuttan)

Valiyakalinku Ela Moderate
Varyankavu Ela

Chothikkuzhi Ela

Kokkott Ela

Meenankal Ela

Palekkonam Ela

Choozha Ela Severe
Iravoor Ela
Mulapotta Moderate




ENVIRONMENTAL IMPACT

Major environmental effects were soil erosion, silting, deposition of alluvial-sandy soil and deposition of solid, liquid
and industrial waste.

Soil erosion

Due to heavy rain and flooding soil erosion occurred in the river banks. The nutrient rich topsoil which has been
formed over decades were completely wiped out exposing the less fertile rocky base. The texture of soil has under-
gone drastic change as a result of mixing up of sand, silt, clay during flood. The pH of soil has changed. Soil nutrients
leached out from cropped areas. The continuous flooding and water logging resulted in washing off the top soil
and loss in soil fertility. Experts say that restoration of the soil fertility will take much more time and can be attained
through mulching and organic farming. The mixing of clayey matter with soil will reduce the air spaces which could
affect the water holding capacity.

Deposition of sand

Sandy soils were extensively deposited in the upper region of Pamba river, Ranni-Perunad, Ranni-Angadi and Ranni.
After the flood in Maramon, Pathanamthitta the soil was completely covered with slimy mud. Almost all small plants
were covered under the mud. The wet clayey top soil may also act as an impervious barrier for the percolation of rain
water resulting in run off flows of rain water. This may lead to lowering of water table in the river banks and flooded
areas for some time and is reported from different places.

Alluvial soil

There was a large scale deposition of alluvial soil in Aranmula, Koyipuram, Eraviperoor and Kutoor. This soil texture
is fine powder and has very low aeration capacity. This soil is humus rich but due to poor aeration capacity roots of
plants rotted.

Pollution

During flood there was a large scale deposition of solid and liquid waste in land and aquatic ecosystem. This includes
plastic waste, damaged electronics, cloths, utensils, industrial waste, and toilet waste. This was deposited extensively
in all flood affected regions. This has badly impacted the quality of water, flora and fauna of land and aquatic ecosys-
tem. Wells in the entire flood affected regions were contaminated with pollutants.

At Ramamangalam, Nedumbasseri and Cheranalloor, Ernakulam a oily layer was seen in flood water. At Alangad ,
Kadamakkudi and Aluva chemical wastes from various sources including factories got mixed up with flood water
and polluted soil and water bodies. At Alangad, Okkal, Sreemoolanagaram, Chengamanad, Chittattukara, Koovap-
padi Septic tank waste water and sewage wastes got mixed with flood water in many places and contaminated
drinking water sources. At Okkal waste material from Rice mills were carried

by flood water to other places

Environment pollution

It was observed that the pollution to Periyar is coming from Kuzhikandam thodu. German
Technical Corporation was entrusted with the study and it was suggested that the thodu is
heavily contaminated and it should be rejuvenated. The effluents allegedly released by many
industries have turned the water into a deep black colour, though it can also flow red, yellow
or green, depending on which chemicals flow into it. The sight of many kinds of fish lying
dead on the surface of the water have now become common. Water of Periyar is contaminated
with a wide range of pollutants — from persistent organic pollutants like DDT to a number of
heavy metals like manganese, zinc, cadmium and mercury to excessive water nutrients like
nitrates, phosphates and sulphates and NGT has observed it as one of the most toxic spots in

the country.

Flood has severely hit the factories located in Edayar and Eloor areas. The chemical godowns
located near the river got flooded and the chemicals got mixed up with water. Local people
in the area says that clothes disintegrated, in Aluminium vessels holes were formed and steel
vessels got rusted.




3.3. DISTRICT LEVEL ASSESSMENT

3.3.1 WAYANAD

3.3.1.1DISTRICT PROFILE

Wayanad District situated at a height between 700 meters and 2100 meters above the mean sea
level consist of 3 taluks Mananthavady, Sulthanbathery and Vythiri. Wayanad has an area of 2132 km
%and 885.92.sq.km of area of the district is under forest. The reserve forest of the district is under three
administrative divisions. Wayanad wildlife sanctuary has Muthanga, Bathery, and Tholpetty ranges.
North division constitutes Mananthavady, Periya and Begur ranges, which is dominated by evergreen
and moist deciduous forests. South division forms Kalpetta, Meppady and Chedeleth ranges, which
is also dominated by evergreen and moist deciduous forests. The natural vegetation of Wayanad can
be broadly classified into the following types: 1.Evergreen forests 2. Semi-evergreen forests 3. Moist
deciduous 4. Dry deciduous 5. Grasslands and Bamboo.

3.3.1.2. THE DISASTER- FLOODS AND LANDSLIDES OF 2018

The normal rain fall in this district during 1June to 22 August is 2281.3 m.m whereas during 2018
actual rainfall from 1st June 2018 to 22 August 2018 was 2884.5 m.m which was 26 % above normal.
Lakkidi, Vythiri and Meppadi are the high rainfall areas in Wayanad with Lakkidi known to be the
place with the second highest rainfall in India.

3.3.1.3. STUDY AREA AND ASSESSMENT PROCESS

Thedistricthas 23 panchayats and 9 municipalities. 9 panchayats and 1 municipality of Mananthawady
and Vythiri were selected for the study (Fig 20 ). This study was qualitative, and interpretive and
sought to learnfrom the participants experiences of being affected by the natural disasters. According




to official sources there were 47 landslides, 155 landslips and 45 land subsidence from June 1 to
August 30 and about 676 acres has been destroyed following land subsidence and landslips. The
Table 16 reflects the different views of the respondents on the nature of damage to environment
and biodiversity in the most affected panchayats of the district.

Fig. 20. Wayanad District- LSGs Selected for Biodiversity Study.

12 WAYANAD DISTRICT- LSGls Selected for Biodiversity Studies
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3.3.1.4IMPACT OF FLOODS/ LANDSLIDES ON MAJOR ECOSYSTEMS

The most severly affected were Thavinjal, Mananthawady and Tirunelly. The Tirunelli - Kudrakote
corridor is important to maintain habitat contiguity of elephant populations in the Western Ghats.
The corridor connects the Brahmagiri Wildlife Sanctuary in Karnataka with the Wayanad Wildlife
Sanctuary and Wayanad North Division in Kerala. Thavinjal, Mananthawady and Tirunelli are the
most affected in terms of floods and landslides ( Fig 21).Pozhuthana and Vythriri were most affected
in terms of landslide (Fig 22).

It is to be noted that landslides were reported even from areas not classified as High Hazard
Zone. Landslides are reported by local people mostly from the flood plain areas. The worst
affected were Mananthawady and Tirunelly taluks. In Thavinjal the major water bodies
affected included Mannathawady puzha, Thalapuzha, Chirakarathodu, Varayalthodu, and
the streams of Makkimala and 20 of the 22 wards were affected by floods and landslides
occurred in 10 wards. Of these Manathawadythodu, Andikunnuthodu and Makkimala
are most severely affected while, Thalapuzha, Chirakarathodu, Varayalthodu are severely
affected. In Tirunelli, Kabini river was most severely affected and 13 of the 17 wards were
affected by floods and 9 wards by landslides.
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Table 16 : Nature of Impact on Biodiversity/ Ecosystems- Wayanad

No Type of ecosystems Nature of Impact

River bank erosion

Loss of Riparian vegetation
Deposition of soil/ mud/ boulders/
Pollution due to plastic and waste

Deposition of debris in paddy fields
Top Soil erosion

2 Agro ecosystem Invasive weeds in paddy fields
Rotting of crops
Damage to spice plantations

Landslides

Land subsidence

Collapse of hill slopes

Fissures/ Crack in Earth

Sand piping

Mud slides

4 Intangible heritage Damage due to Submergence in water

Loss of riparian vegetation

Loss of nests and injury to fledglings of birds
Dislocation of Reptiles from natural habitat
Mass death of earthworms

1 Riverine ecosystem

3 Forest/ terrestrial ecosystem

5  Floral and faunal diversity

The major factors which contributed to the
impact of natural disasters as perceived by local people are :

Removal of river bank vegetation
Construction of check dams

Construction in flood plains by filling with soil from levelled hills thereby
preventing the natural flow of water during floods

Landslides occurred near the proximity of quarries in many places
eg. In Pozhuthana a big landslide occurred very close to a quarry

1) RIVERINE ECOSYSTEM

The Kabini River, one of the three east flowing rivers of Kerala, and its four important tributaries the
Panamaram, Manathavady, Bavali and Noolpuzha drains the entire Wayanad district. Panamaram
Puzha is a major tributary and is contributed by a large number of rivulets. The Panamaram river
has got two major branches and joins the Mananthavady river north of Panamaram to form the
Kabini river at Koodalkadavu. Mananthavady Puzha takes its origin from the northwest region of
Wayanad and has 2 major tributaries, viz. Niravil Puzha and Periya Puzha. After flowing 2 kilometers
from the confluence of Panamaram river, Kabini forms an island called Kuruva Island, spreading over
520 acres with diverse flora and fauna. Bavali river originates from Karimala Brahmagiri hills and is
also known as Kalindhi puzha and it joins the Kabani River near the State’s border. The Noolpuzha
another important tributary originates from the eastern border of Wayanad and flows towards north
join the Kabani river, outside the Kerala state boundary.




According to the local people the major impact in terms of river bank collapse is found
in places where human interventions have occurred such as construction of concrete
structures, check dams etc across the river. Local people told that during the last few years
Wayand faced acute drought and to combat this small temporary check dams has been
constructed at several places mostly utilizing the soil taken from the river banks. In such
places the check dams have collapsed and the banks have been eroded on a large scale.
In Kabani river, near Koodlakadavu concrete check dam has been constructed which
obstructs the flow of water. The bank to the right side of the check dam was eroded when
flood water surged through here. The sand and soil was deposited in an area of about
10 acres of paddy land upto a height of 25 cm. The left side of the river bank has less
vegetation in comparison and the impact was more here. Local people remembers that
in this area years ago thick thickets of bamboo culms used to grow and later on the land
was encroached and area converted for agricultural purposes.

Theriparian vegetation on the banks of Mannathawady and Panamaram river is degraded
due to encroachments and construction activities and the impact of flood was more on
these two tributaries

Local people comments that extensive Soil erosion have occurred on the banks of these two rivers
and also on the banks of the natural springs which flows into these rivers.On both sides of the river
banks of Mananthawady puzha local bank erosion is noticed at specific positions. In these places
native trees and bamboo clumps have been uprooted and lots of plastic and other waste materials
are noticed hanging on the branches of the trees. Panamaram puzha was the worst affected.Along
with flood water when the water from the dams also surged through the river the entire remaining
vegetation on the banks was washed away. The Fig 23 shows the location of landslide and it can be
seen that most of the landslides occurred in close proximity to rivers. Hence the major impact on
riverine ecosystem is the combined affect of flood and landslides and this may impact the biodiversity
severly as any change in habitat will have more long lasting impacts.
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2) TERRESTRIAL ECOSYSTEM

In Mananthawadi at Pancharakolli two major landslides were noted by the people and resulting soil,
rocks and uprooted small trees was swept away in the surging waters. The local people say that they
heard a big sound from the forest which they thought was an earthquake and after this the water in
the stream became muddy and the slopes of the hill collapsed and large amounts of soil, mud and
boulders was brought down along with the flood waters. Plantations of Arecanut, Coffee, Pepper
was destroyed and a mixture of soil, mud and boulders was deposited in the paddy fields, about
9 acres of paddy fields were made unsuitable for cultivation. A stream adjacent to this has been
diverted from its course. Another major landslide has occurred almost adjacent to the first one and
the debris material from this also was washed into the river along with dark red colored soil from the
hill top. All these debris has been deposited in the fields and marshy lands downstream and this has
resulted in blocking the small rivulets flowing into the main river. The locals are of the opinion that it
is very difficult to restore this ecosystem.

In Mananthawady, forest areas of Pilakavu, Maniyankunnu in the valley of Thakidikunnu, landslides
occurred in two phases. The 1st phase occurred in August 16 due to heavy rainfall, soil eroded and
the resultant rocks, soil and uprooted small trees got entangled along with rain water. The next day
due to heavy downpour another landslide occurred. The local people say that the debris shifted and
slid down over an area of about 1 km and and was deposited on the paddy fields making it unfit for
cultivation .




In Keshavan kolli marshy lands about 2 acres was filled with debris and the natural
marshy texture of the soil has changed. In the area where the landslide occured a pond
has been formed and all debris is deposited here along with dirty water. About 7 ha
of thick forested areas were destroyed, the wetland nature of paddy fields and marshy
land in the valley down has changed. The screwpine and rattans on the banks of the
stream was uprooted and the bannana and arecanut crops in the agricultural fields were
destroyed. Accoring to the local people this ecosystem cannot be restored

In Pilakavu, Russel kunnu , in an area of about 5 hectares the earth has developed
deep cracks and land shifted leading to mudslide. The debris flowed into the stream
Manniyankunnu thodu flowing below. This area has been extensively encroached for
construction of houses. According to local people the clearing of native vegetation
for construction has resulted in such a situation in this area. Large number of water
harvesting pits has increased the impact of floods. In the olden days the lower part
of this hill was a marshy land. Large scale land use change for cultivation of bananas

occured. Canals were constructed to drain the water from the marshy area so that it can
be made suitable for banana cultivation. This led to the drying of the marshy land. These
marshy lands were later on filled and houses were also constructed.

Land subsidence occurred in Thirunelly, Thavinhal, Meppadi, Panamaram, Pozhuthana,
and Vythiri grama panchayats and Mananthavady and Kalpetta. Land subsidence also
occurred in Mananthwady municipality Varadimoola, Adivasi colony. Here it occurred
in two phases, in 1st phase land subsided by about 7 feet and during the next floods
by about 15 feet. The marshy land in the valley down has risen. The people of the area
remembers that years back the area was marshy, during the course of time, the area
dried up and for road construction and other developmental activities the hill slopes
were razed. Construction activities by piling were carried out and bore wells dug. Local
say that all these are responsible for land subsidence.lt is widely accepted that Land
subsidence generally occurs when groundwater is mined in an unplanned way.

In the Mananthawady municipality, near Ambalakunnu big fissures in the earth has developed.The
local people says that this fissure is very deep and extends to the nearby hillocks and a crack is visible
on the property of an individual on the other side of the hill. In the hill side a region in a semicircle
shape has cracked and a gorge of one man depth was formed. Simultaneously the marshy land in the
valley down has risen to about one meter.

According to the United States Geological Survey, land subsidence occurs when aquifer systems
compact.Extraction of groundwater from areas prone to land subsidence may also cause adverse
environmental impact on the region’s ecosystem. Decline of groundwater table causes a vertical
compression of sediments bearing the water.Over 100 acres in Mananthawady taluk in areas like
Plamoola, Anappara, Udayagiri Kunnu, Ozhakkodi, have subsided. It is felt that it will take a long time
for the land to settle. Land subsidence, or settling of land is usually attributed to loss of sub surface
support.
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A NEW WATER BODY

In Andikunnu, Thavinjal panchayat, Begur range jurisdiction a large area of earth has
slipped. About 5 acres hill has collapsed along with several trees. The debris that fell

from the sides of the hill is strewn over the forest land and the soil has blocked the flow
of water in the river resulting in the formation of a water body of about 2 acres. Locals
say that Red spoil has been deposited, and there is very little stones in this soil.

MAKKIMALA

1. Massive landslide occurred in Ward no 6, Makkimala Thavinjal. Red soil along
with stones and rocks are deposited at a length of 100 mt and width 20 mt. Huge amount
of debris was washed downstream into a rivulet which originates from Varadhoor mala.
This rivulet used to flow for about 10 months in a year and was the source of water for
the neighbouring people.

2. In Durga Bhagavati temple Thalapuzha, a pond of 2 %2 acres was constructed
which used to be fed by small streams. On both banks of these streams in 4 locations
mudslides was reported by people. About 2 acre of land was destroyed due to this and
the mud got deposited in the pond resulting in the pond becoming more shallow. The
mud was deposited in front of the temple and a mud bank was formed. The marshy
land behind the temple near the Makkimala stream got filled with mud.

3. In Makkimala, on the top of Sooryamudikunnu local people say that 4 land
slides has occured which are visible from below. They opinion that the Shola forests
and grasslands of the area has been affected by this.

4, At Thalapuzha, Makkimala Muneeswaran kunnu a massive rock slide occurred
on the west side and large amounts of soil, mud and stones were brought down. Above
this area cracks developed on the surface of the grasslands. The locals are apprehensive
of a landslide anytime. They suggest that construction activities in this ecologically
fragile area is dangerous.

In Thalapuzha , Makkimala Saroja estate an abandoned tea estate, which is a biodiversity rich area
with shola forests presently used for tourism purposes, in several places soil erosion has occurred and
about 2 acres of land has eroded. The soil eroded from here is red in color with little stones. Nearby
on the road to Saroja estate to the East also several landslides has occurred. Another rock slide was
observed by the people in Thalapuzha Sivagiri kunnu. A large part of the hill has collapsed onto
about 4 acres of field bringing along with it mud and soil. In Thavinjal panchahayt Kuzhakottoor near
Durga Bhagavati temple in two places soil erosion has occurred. This has occured in fields and Soil
has compacted and land slipped. The resulting mud slipped down and was deposited in Karimani
thodu.




The Mananthavady Engineering College and its play ground wasconstructed in a valley
between two hills and the land was developed using soil transported from elsewhere.

The local people say that the soil was brought by using huge tipper lorries over the
course of several days. But in just a single day this entire top soil which was used for
filling the valley eroded and slipped and got deposited in Thalaserry road within hours.

In Tirunelly, Thachirakolly, extensive landslide in forest areas occured. Along with this the houses
nearby showed cracks. A crack on the surface of the earth is visible here. This area was having good
growth of grass species. Nearby as part of a NABARD project several ponds were constructed for
aquaculture purposes. In Kananchery, Kurichanmala a deep fissure has developed on the Earth, about
7 acres of land was affected due to this and the tribal settlements was affected. In Pulimodoodu
kunnu the earth subsided leading to a 100 mt long fissure in the earth. In Alathur also about 50mt
long crack is visible . In Nettara land subsided about 12 mt down in a semi circle where as the land
just below rose.

In Tirunelli Pothumala a massive landslide occured, bringing down big trees and stones and soil
about 200 mt wide. About 1 km down a pond was formed. The debris flowed to about 6 km to
Baveli river and surrounding paddy fields became unfit for cultivation. In Tirunelli, Tholpetty, near
NSS Bargeri estate a check dam was constructed for irrigation purposes. The check dam broke and
the stones and soil was washed down. People from Tirunelly also report that in Aravanazhi, nearby
Thirunelli Police station due to land slide a crack has developed in Earth resulting in change of course
of the river. In Muthumari forest areas in more than 6 places and in Brahmagiri in 5 places cracks has
developed in earth. At Pozhuthana a natural lake Melmurithadakam was most severly affected due
to landlsips.

A resident of Thrisillery, Puthan Purayil Santhosh says that in front of his house about 4
mt deep soil has eroded and shifted, and big trees were uprooted and shifted. A small

stream flowing nearby has changed its course. In Thrisillery, near Panniyode check dam
mud slide occured from about 8 mt height. The debris got deposited and affected the
fields nearby.

In Vythiri taluk Pozhutana and Vythiri panchayat was severly affected by landslides. The 2 major
landslide in this district happened in Kurichiar mala. Many of the small streams which originates from
the forests were degraded due to landslides. In Pozhuthana at Sugandagiri more than 30 incidents
of soil erosion was reported. In addition cracks appeared on the Earth surface at many places. Local
people say that a large portion of the land is sloping and is not suitable for habitation. Large scale
construction activities happened here for Veterinery College. Another place where massive landslide
occured was in Pozhuthana panchayat at Ammara. Two major landslides and about 10 minor
landslides occured here. A big quarry and crusher unit is operating here. Marshy lands at Sugandagiri
and Pookode has been destroyed irreversibly here.




Landslide (Pancharakolly) New waterbody formed
due to landslide (Thavinjal)




Melmuri - Kurichiyarmala- Pozhuthana
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3.3.2.1. DISTRICT PROFILE

Kannur district with a geographical area of 2966 Sq.Km. can be divided into three geographical
regions - highlands, midlands and lowlands. The highland region comprises mainly of mountains, the
midland region, lying between the mountains and the low lands, is made up of undulating hills and
valleys. The lowland comprises of rivers, deltas and seashore. The district has 71 gramapanchayats,
9 Municipalities and 1 corporation in 11 blocks. The district is blessed with 7 major rivers and 25
lakes and has a coast line of 84 km. Forest area occupies about 187 sq km and wetlands 8186 ha.
Natural vegetation, except in some coastal regions, consists of different types of forests. Forests of
Aralam and adjacent areas represent the only compact protected patch of vegetation belonging
to the unique vegetation sub-type viz; the Dipterocarpus-Mesua-Palaquium sub-type in Kerala.The
plant communities, range from mangroves to evergreen forests.

The Kattampally wetland area located in Chirakkal, Narath, Kolachery, Munderyand Kuttyattoor
panchayats and Puzhathi and Elayavur areas of the Kannur Corporation is a Biodiversity rich area.
The area is identified as an Important Bird Area (IBA) by the Indian Bird Conservation Network
(IBCN) and Birdlife International. Kattampally is the most important area in species diversity as well
as richness of birds, as more than 18,000 birds have been seen in this wetland area. Kattampally is
also the feeding ground for a number of waterbirds nesting at various heronries in Kannur district.
Once a large swamp on the floodplains of the Valapattanam river with reed beds and mangrove
vegetation, Kattampally has been facing ecological problems as the mangroves in the area have
almost disappeared.

3.3.2.2. THE DISASTER- FLOODS AND LANDSLIDES OF 2018

The average rain fall in this district from 1 June to 22 August is 2333.2 whereas during 2018 actual
rainfall was 2573.3 which was 10 % above average. The district mainly suffers from natural disasters
such as flood, drought, sea erosion, landslides etc. Landslide is a common phenomenon in the
highland regions of the district especially during Monsoon season. The reason for local floods found
in the low lying areas of coastal region, especially in the northern part of the district, is poor drainage
condition mainly due to the geography of the region. Some parts of the sea areas are below sea level
and the flooded water from the rain stay there. Soil erosion and silting of river beds added to the
problem.

3.3.2.3 STUDY ARAE AND ASSESSMENT PROCESS

At Kannur 12 panchayats were selected for the study ( Fig 24). Most of the panchayats fall in the
Valapattanam river basin.
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3.3.2.4. IMPACT OF FLOOD/ LANDSLIDES ON MAJOR ECOSYSTEMS

The major rivers of the district are Perumba, Kuppam, Valapattanam, Thalassery, Mahi and
Ancharakandy which originates in the highlands of Western Ghats and drain in to the sea.
Cheenkannipuzha the major tributary originates from the upper reaches of Brahmagiris and flows
down the forests of Aralam, before draining into Valapattanam River. The sanctuary forms the
watershed area of Cheenkannipuzha and Iriittipuzha. The main tributaries of Valapattanam River are
Varapuzha and Aralam puzha.
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Fig. 25. Kannur District- Drainage Map
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Fig. 27. Kannur District- Disaster prone map
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Soil erosion

Riverine vegetation loss

Loss of soil from river bed

River bank erosion

Drying up of river immediately after flood eg. Bavali river

Change in soil texture, deposition of soil in some places

Decrease in depth and Increase in width of Varapuzha river at Payam
Formation of sand bars in Varapuzha river at Payam

Change in course of river at Aralam and Payyavoor

Deposition of rocks and debris from landslides

Major Causes

Unsustainable construction activities in slopes using heavy machines

Unsustainable utilization of forest produce

Unscientific agricultural practices

Degradation of Traditional water harvesting structures and vegetation as bamboos, small trees
Removal of small stones from stream beds for construction of channels

Rock stone quarrying

Felling of big trees with wide root system

Decreased Water retention capacity of soil

RIVERINE VEGETATION

Valapattanam river was moderately affected at Chengalayi, Kottiyoor, Payyavoor, Ulikkal, Padiyoor.
Ayyankunnu and Aralam villages in the Iritty taluk were worst affected by the floods as the water level
in the Valapattanam river and its tributary rose in the upstream. The Valapattanam River originates in
the western slopes of the Brahmagiri Hills, Western Ghats. All the rivers upper tributary catchments
are covered with evergreen forest and Shola grasslands which are degraded in some areas. The river
then flows through townships, paddy fields and rubber and cashew plantations before reaching
the lower reaches, backwaters and estuary which it shares with the Kuppam and Peruvamba river.
At Alakode, flood water in Kuppam river resulted in rising of water upto 1. 5 mt, while Cheenkanni
puzha was severely affected due to Landslide at Aralam and silt was deposited.. Varapuzha was
seriuosly impacted at Payam due to floods and soil erosion. Valapattanam river is a key biodiversity
area with 14 trigger species. The riverine ecosystem of Cheenkanni puzha at Aralam, Barapuzha at
Ayankunnu, Valapattanam river at Kottiyoor, Payyavoor and Ulikkal were affected.

The Valapattanam river ecosystem was very seriously affected at Naduvil due to landslide, leading
to soil erosion from the river bed, loss of river side riparian vegetation. The major impact as perceived
by the community is the drying up of the river immediately after the floods. They are of the view

that this may be caused due to the loss of river bed soil and the resultant decreased water retaining
capacity of soil. Barapuzha river was severely impacted at Ayyankunnu due to floods and landslides,
here also the drying of river after floods was reported by the local people.




BMC meeting at Kannur
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One of the worst hit areas is Ulikkal. Nuchiyad puzha, Mattara puzha, Peratta puzha was
moderately affected due to landslides and flood. As a result the soil from the river bed
was washed off, the water level of the river has gone down and the people say that iron

content in water has increased. The local people say that there is an increase in incidence
of landslides reported from Ulikkal as the number of stone crushers and quarries has
increased over the years. In Ulikkal due to landslides soil was washed off from the streams
of Kalanki, Anapara, Arabi thodu. Metal pieces from the quarries were

The riverine ecosystem of the tributary Vembuzha at Aralam was severely impacted due to soil
erosion and the river changed its course. At Ayyankunnu due to floods and heavy rock slide river was
severely affected and after the floods the river dried up. At Kottiyoor, Bavali puzha was moderately
affected due to landlsides and the rocks and boulders got deposited in the river. Local people are
in the opinion that the width of the river increased by 5-10 mts and immediately after the rains the
river dried up.

2) TERRESTRIAL ECOSYSTEMS

In Kottiyoor, Nelliyodi thodu, Kallen thodu, Cholattu thodu, Palchuram thodu were affected due to
landslides. Cracks have appeared on the Earth near Kottiyoor which are 300-400 mt long and during
heavy rain there is chance of landslides again. Wells at Aralam, Alakodu, Kottiyoor was moderately
affected. The drinking water sources at Ayyankunnu, was affected as 35 wells were completely
damaged where as at Payam 4 wells were completely damaged and cannot be recovered.

Major part of Kannur district comes under midland region with numerous hills and stretches of
laterite capped hillocks. At Alakkod Manjium plantations were established in an area which was a
natural habiat for grass and local people attributes this land use change as one of the reasons for the
floods.

The district disaster management plan for Kannur has identified the vulnerable areas
in the district which includes 29 vulnerable villages. The present study focussed on 12
panchayats of Kannur out of which 8 including Kottiyoor, Ayyankunnu, Aralam, Payyavoor,
Padiyoor, Kelakam and Naduvil was impacted by landslides / floods. In addition to these
it is observed that four panchayats namely Payam, Cherupuzha, Chengalayi, Ulikkal was
affected during the recent floods and landslides. During the floods of 2018 Payam was one
of the worst hit areas due to floods and soil erosion.In forest areas of Ayankunnu, Kottiyoor
and Ulikkal forest areas were affected due to landslides and the rocks and boulders resulted
in massive uprooting of trees and loss of fertile top soil.

Among the panchayaths Mayyil, Sreekandapuram, Irikkur, Malappattam and Padiyoor are
characterised with intensive mining activity. Aralam, ward no 3,4, 5 was most severely affected due
to landslides and soil erosion, and it is reported to be very difficult to rejuvenate this areas according
to local people. At Ayyankunnu, Parakamala was severely affected due to landslides and soil erosion.
At Payam very serious impact on the delicate hill ecosystem are found due to the collapse of the hill
slopes and appearance of cracks on Earth




Hilly areas of Kalanki, Kolithattu of Ulikkal was very seriously damaged due to landslides
and deep gorges filled with boulders has been formed in this area and local people say
that it is not possible to recover this area. Payyavoor, Kanhirakkolli, Mattara, Kalanki and
Nellikkutty are areas where quarrying has developed as a major economic activity. One
of the most significant features is the wide distribution of laterites. Laterites in the block
are the extension of laterite sheet from North Wayanad which is the southern tip of the
Deccan plateau. In the panchayaths of Ulikkal and Payyavoor mining is not a significant
economic activity. But quarrying of gneiss and charnockites are most common in some of
the hill slopes. There are 35 mines in the panchayath found mainly in Ulikkal, Vattyamthode,
Angadisserithattu, Arabithattu and Kolithattu. One of the most dangerous impacts of
laterite mining here is the ever increasing loss of topsoil from the hilltops.

3.3.3. MALAPPURAM

3.3.3.1DISTRICT PROFILE

Geographically, this district is classified in to Coastal, Plains and Hilly areas. Chaliyar, Bharathapuzha,
Kadalundipuzha, Thiroor puzha, Kunthipuzha etc. are the major rivers flowing through the district.
Canoly plot, situated in Nilambur area, the world’s first man made teak plantation is in this district.
Cholanaikkar, the primitive tribal groups inhabits the Karulai region in Malappuram district. New
Amarambalam reserve forest lies in the Nilambur forest region of the district. Silent valley national
park, Nilgiri biosphere reserve, a biodiversity important area is also part of this district. The forest
tract from Pandiar-Punnapuzha in the North to Cherupuzha in the South is treated as the Karimpuzha
valley, which constitutes the eastern portion of Chaliyar basin. The forests in the upper catchment of
Chaliyar are part of the New Amarambalam Reserve lying within Nilambur South division and form
the core zone of the Nilgiri Biosphere Reserve. The New Amarambalam Valley is ranked second to
Silent Valley in its biodiversity index.

3.3.3.2 THE DISASTER- FLOODS AND LANDSLIDES OF 2018

The average rain fall in this district for 1 June to 22 August is 1761.9 mm whereas during 2018 the
actual rainfall was 2637.2mm which was 50 % above average.

3.3.3.3. STUDY AREA

Ten most affected panchayats were selected for the study

Table 17 Ten most affected panchayats - Thrissur.

™ No: | GramaPnchyat | Fondldor ot | mpactof o ansie
| 1 | Chalyar | High
| 2 | wimbiliyam | Medium
| 03 | Kemulayi | High
| 4 | Karuwarakundu | .| High




6 | Pothukalu |

| 8 | Umgattii |
[ 9 | Vazhakkadu
Vazhikkadavu

Fig. 28. Malappuram District - LSGs Selected for Biodiversity Study.
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3.3.3.4 IMPACT OF FLOODS/ LANDSLIDES ON MAJOR ECOSYSTEMS

1) RIVERINE ECOSYSTEM

River Chaliyar

Known in the lower reaches as the Beypore river, Chaliyar is one of northern Kerala's important
rivers. It originates in the llambalari hills in Gudalur taluk of Nilgiri district in Tamil Nadu and flows
through New Amarambalam Hills in Kerala. The Chalipuzha, Cherupuzha, Punnapuzha, Pandiyar,
Karimpuzha, Vadapurampuzha, Iruvanjipuzha and Iruthilpuzha are its important tributaries. The
Chaliyar river flows through Nilambur, Mambad, Edavanna, Areecode, Vazhakkad in Malappuram
district and Feroke in Kozhikode district before it joins the sea near Beypore. The flood affected
Chaliyar, Mampad, Oorngattiri and Vazhakkad panchayath.

In Chaliyar, the flood heavily affected the biodiversity of the area. Impact on river shore and soil
erosion due to flood affected the tributaries like Kaanjirapuzha and Kuruvan puzha. Landslides and
landslips that happened in the forest resulted in a massive flow of water and rocks in to the river.
In some areas the water rose to a level of 2.5 meters above ground level, causing the submergence
of herbs, shrubs and small animals. At Mambad of 19 wards in 15 wards flood/ landslide occured,
but in 3 wards the landslide was severe. Due to landslides rocks and boulders were washed down
the Chaliyar river and water rose almost upto 8 mt height. Small streams called Choora puzha,
Pengadchola were affected. At Vazhakkadu massive soil erosion occured at many places, and at
Parasserikutti area, Mukkorackal sand bars of 1-2 mt height was formed. At Edakadavu a sand bar of
65 mt length and 4 mt height was formed.

Bharatapuzha

Bharatapuzha originates in the eastern slopes of Anamalai mountains in Tamil Nadu, some of the
river's tributaries are Gayatripuzha, Kannadipuzha, Kalppathipuzha, Thoothapuzha. Bharatapuzha
comprises one of the sixteen catchments in the southern Western Ghats that has the highest species
richness and endemism of freshwater taxa including fish, mollusc, and odonates. Thuthapuzha the
main tributary of Bharatapuzha was flooded and water rose upto 2 1/2 mt, the river banks
collapsed and river changed its course at Irimbiliyam and many depressions were formed in
the river bed. Local people say that floods coupled with unregulated sand mining has led to
the formation of such depressions.

Kunthipuzha
The Kunthipuzha River flows through the Silent Valley National Park, and is a tributary of the river
Thuthapuzha, which is in turn one of the main tributaries of the Bharathapuzha River.




- o
i

M0 EFadh
il

u.!l-l.l

PENELTEA O
el 8
peEquRRE §
miEysy 4

niENRiDg §

RAEDESNIUTON §
BUEY
NpUNYEMBANIEY [

wedydwy 2

GBI |

JLOTULSIA WVHAAIYIVIN

v
L AT

sl -rF-F.E. -....PH-.E"

dpyy abbuipiq - p13sIg wvinddpyy ‘62 b14




LA

[ M5 N1
1

L ¥ -N T
L

j =AY
A

L H:X A1
4

puw 1500

pefruny Aaceas dIa —
peliuer {UDras —
PElMUED GBSO —

JBAL US poold jo jaeduj

u:.F.n__! H.Pﬂ?#h
SRS AD ORI MER el

Kimpunag sainssg A

PENELTES 0L
Lyl &
pEquEN §
imfieysy ¢

AIENNYLCH B

NAEPEANLEEA, §

=y

z
&
-
o wiehjicwi F
-4
-2 HOET e s
a

dew E“E_ Poold

spuay iofen e |

ApufEseanily £ §

L]
LT

L]
MDD

JLOTMLISIAO WYENJddVIVIN
u...u.._r_.in w.._i.m_....: u.-F.n___E H.Fﬁ_-.a-.h
dpwi 3>pdwi pooy - 121351 winddp by ‘o€ ‘b1

[ %

[ R AT




“.EI-.II-

H.I-Il'hll

H-.l.-.ll-ul-l-

wiipon) [
Suay el wipay
DUDT PRI &0y -

(YHOSH) SUOT audid Spjspur]
puaban

ngENESS §
RARDEYNUTEN §
ey b
NPUMEIBANIEN
wedgiduiy 2
NG |

dew auoid Jajsesig
JOTHL1SIAd WVEANAAVYIVIA

E087 10 18

E

¥
LN ETHTS

L 1 1 | ]
ERLAE A DPLBL ESEE LT AOFREL

dpw auo.d 43)spsiq - 1IsIg wvinddppyy | € *b14




Karuvarakundu was one of the affected areas and the tributaries as Olipuzha, Kallanpouzha,
Sulthanpuzha, Cherithodu, Madari thodu, Chembankadu thodu, Parasseri thodu
overflowed and Olipuzha changes its course. Soil erosion occurred at many places on the
banks, sand bars were formed, in some areas due to the deposition of stones and mud the

streams changed its course.

The wet lands at Ponani, Maranchery, Purathur areas were badly affected because of
the natural calamity. At Ponnani a new island-like area developed along the beach. At
Urnagattiri two small streams has been completely degraded due to landslides and flood.

2) TERRESTRIAL ECOSYSTEM

The major forest area of the district is concentrated in Nilambur and Wandoor blocks and Melattur
region. There are no remarkable damage reported from the forest areas of Nilambur South Division.
At the same time, major land slides occurred at Pullengode, Chengode, Nenmini, Arakkuparambu,
Adakkakundu, Cheri, Manjalamchola& Manaliyampadam in Karuvarakundu Forest Station of Kalikavu
Forest Range. Landslides also occured in Nilambur North Division at Odakkayam, Vettilakolly,
Palakayam, Kakkadampoyil, Moleppadam Area, Aadyanpara Area

The ecological impact at Chaliyar, Karulai, Karuvarakund and Vazhikkadavu are high compared
to Irimbiliyam, Mampad, Pothukkallu, Purathur and Urngattiri. Soil erosion occurred in Chaliyar,
Irimbliyam, Karuvarakundu and Karulai Panchayaths. The soil and water from hilly areas deposited in
the lower regions resulted in the changes in the soil color and texture. In Irimbliyam, the soil color
changed from brown to red. The soil fertility is lost and the soil became dry. Of the total 17 wards of
this panchayat 13 wards were affected by floods and landslides and soil erosion occured in 2 wards.
Due to heavy rainfall at Neelandanpara soil erosion occured.

At Chaliyar Kuravanpuzha which originates from Vellarimala flowed changing its course for about
2 km, and the vegetation in the path of the river was completely destroyed, big rocks and boulders
were deposited in the area changing the natural habitat of this area. At Punchakolli, Vazhikkadavu a
crack has appeared on the Earth surface. Landslides were also reported from Urnagattiri from forest
areas. The grasslands and rocks at Nelliyayi was damaged due to landslides

Local people say that construction activities in hilly areas using huge machinesis one of the
cause for landslides and soil erosion. Encroachments in the river banks and construction
of check dams obstructing the natural course of the river leads to erosion of river banks.
People suggest that land use change should not be encouraged and that any construction
activities near the river bank should be done only after conducting EIA.

At Urnagattiri people observe that land use change such as the spread of Rubber plantations,
filling up of paddy fields, filling up of naural rivulets etc has enhanced the impact of floods.
They recommend that for any activities near the forest a green growth policy should be
adopted. It was suggested that for maintaining the pristine nature of wetlands a panchayat
level water conservation policy should be adopted. In Gramasabha meetings biodiversity and
environment conservation should be discussed and action plan developed.
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3.3.4.1. DISTRICT PROFILE

Kozhikode district is bounded by Kannur district in the north, in the east by Wayand, South by
Malapuram and Arabian Sea in the West. All the four taluks of the district are spread over three
regions the sandy coastal belt, the rocky highlands formed by the hilly portions of the Western Ghats
and the lateritic midland. Of the total area of 2344 sq.kms, the sandy coastal belt is 362.85 sq.kms,
lateritic midlands 1343.50 sq.kms and rocky highlands 637.65 sq.kms.The highland region accounts
for 26.80 per cent and the lowland region for 15.55 per cent of the total area of the district.

Many rivers which originate from Western Ghats which is located along the eastern part of the
district run along the outer reaches of Calicut city, namely Chaliyar, Kallyai, Korapuzha, Poonoor
Puzha and Iravanjhi Puzha. Among these Kallayi puzha has its origin in Cherikkulathur village. This
river is connected to Chaliyar on the south of the Kozhikode city by a manmade canal. Kallai River has
been most important with respect to cultural and historic perspective of Kozhikode.

Anotherimportantriver the Korapuzhais formed by the joining of Agalapuzha with the Punnurpuzha,
which empties in to Arabian Sea at Elathur. Canoly Canal was built in 1848. This canal connects the
Korapuzha River in the north to Kallayi River in the south. This canal was made to function as a
drain to reduce flood in monsoon and also for navigation. This canal passes alongside a system of
mangrove patches, wetlands and small forest patches. Mangroves ecosystem which is highly valued
ecosystem in terms of ecosystem services provided especially for shoreline protection. This very
unique ecosystem has been highly endangered in terms of sand deposit due to anthropological
impact in upstream of many rivers and streams. Kadalundi - Vallikkunnu Community reserve the
only community reserve in the State is located in this district.

3.3.4.2. THE DISASTER - FLOODS/ LANDSLIDES OF 2018

The district experienced a rainfall of 2898 mm during the period 1 July to 31 August 218, an excess of
29 % from the noraml rainfall of 2250.4 mm. Many regions of the district suffered due to landslides
and flash floods.

3.3.4.3. STUDY AREA AND ASSESSMENT METHODOLOGY

The study area included 12 gramapanchayats most of which are located in Chaliyar river basin. In
Kerala, landslides commonly occur in localised areas of the Western Ghats region where the slope is
steep and the soil is over saturated as a result of prolonged rainfall. 26.80 per cent of the Kozhikode
district falls under this category and hence these areas are prone to landslides.

3.3.4.4. IMPACT ON AQUATIC ECOSYSTEMS

Much of the fresh water habitat of both flowing and static in nature has been partially or completely
destroyed.Thereason forthe same s that the stagnant water sources like ponds have been completely
filled up with the mud and rocks from the landslide. The impacts of flood on rivers are many folds
and these have been a common phenomenon in almost all of the districts of the state. The major
impact was on Puthupadi where due to landslides the Kanappankundu Puzha changed its course
and large amounts of soil, and debris were deposited. At Karasseri in marshy lands dust and sludge
from quarries and materials from M Sand manufaturing units were deposited.




Fig. 32. Kozhikod District - LSGs Selected for Biodiversity Study.
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Fig. 33. Kozhikod District - Drainage Map
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Fig. 34. Kozhikod District - Flood impact map
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Fig. 35. Kozhikod District - Disaster prone map
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The district faced flash flood which washed of much of its river banks, which increased the width of
the rivers. This has been largely because of the anthropological activities that made changes to the
banks of river substituting its natural vegetation. The flash floods washed away the long deposits
of sand and other natural forms. This increased the depth of the rivers. This has been noted at
Thudarappuzha at Puthuppa.

At certain places depth of the river decreased. Thisphenomenon has also been noted in certain rivers
were the sand washed away from high altitudes of the river have been deposited in the lower portions
of the river which has lead to the decrease in depth of the river. This phenomenon has been noted
in lower portion of Chaliyar River at Kodiyathoor, Karasseri, Koodarnji and in Iruvazhanjippuzha at
Kodiyathoor.

Local people says that all the small streams should be conserved. The encroachments in
Chattankaithodu, Mattumalthodu, Poolakachirathodu, Chembayithodu, Kudapuram thodu
should be removed. Quarrying should not be allowed in areas where there is chance of

landslides areas. In Kadalundi peope say that the width of many of the streams has reduced
and it should be restored.

Though there is a increase in depth and width of the river at many places throughout the course of
rivers, and in certain places the decrease in depth there has been noted a decrease in water level of
many of the rivers when compared to previous years. This would be largely for the fact that there is
no natural barriers that keep the water from emptying in to the sea. Normally when a stream or river
passed through it course, it faces many barriers like natural vegetation which slows down its flow
and also much of the water are absorbed by the humus rich soil that allows a slow release of water.
But when these natural barriers are washed away by flash floods the water flows free with very less
absorption and is emptied in to the sea.

Fertile Alluvium soil are also deposited in the bank of Chaliyar and in paddy fields and this could be
very helpful to increase the fertility of the fields which could aid cultivation. Another impact that
the flood has caused to wetland is the deposition of sand and formation of sand bed in wetlands.
This has been reported in many areas in Kozhikode district such as Kottoor, Olavanna, Omasseri,
Puthuppadi. In much of these areas sand beds have been formed in wetlands and paddy fields to a
height of about 1 meter and it has also been reported to an area up to 1.5 Acres. This has changed
the texture of soil in much of the wetlands. The fertility and water holding capacity of the wetlands
have been reduced. The plastics and other non degradable materials that has been dumped in to
river and lakes have been thrown off to the wetlands which has been entangled in wetlands which
has made it difficult in managing these waste.

2) TERRESTRIAL ECOSYSTEM

Landslides have been reported from many areas in the high lands of Kozhikode district. Places
like Kavilumpara, Karasseri, Koodaranji, Puthuppadi, Kottoor, Omasseri Vanimel and Katteeppara
had more than one landslides reported. The impacts of these landslides have been of many folds..
Landslide had happened in more than 20 places in 1985. It is worth to note that after quarrying
started at Karasseri village in 2005, landslides had been frequent and repeated year after year. 13
large landslides were reported in 2018. It is also interesting to note that because of the increasing
anthropogenic activity, since 1990’s, more number of landslides have been reported. At Karasseri
landlsides occured in 1988 and 1991, landslides were reported in Sambra and Perumbula also
respectively. Another major area was Chakkittapara where Ooni puzha, Anaghan puzha etc was
impacted due to soil erosion and sand bar formation. At kottoor also soil erosion occured and the
impact has been severe at Kattipara, Karincola mala and upto 3 mt soil has eroded, rocks crumbled.
Local people say that unscientific construction activities and quarrying is repsonsible and it is very
difficult to recover. At hill slopes at Koodarinji also the impact was severe.







KADALUNDI - VALLIKKUNNU COMMUNITY RESERVE

Kadalundi - Vallikkunnu Community reserve is a bird sanctuary spread over 154 hectares of area in
Kadalundivillage of Kozhikode district and Vallikkunnu Village of Malapuram district. Different species
of mangroves are present in this area. The habitat created by the sand bed, mangroves, crisscrossing
small canals, large wetlands and coconut plantations is acting as both breeding ground as well as
wintering ground for many migratory birds, butterflies, dragonflies, reptiles and amphibians etc.
About 326 plant species, 9 mangrove varieties, 15 mammals, 23 reptile species, 7 species of frogs, 12
species of fishes and 135 species of birds has been reported from this area.

The reserve has been facing challenges with respect to the drying of mangrove plants since last
decade. This has been largely due to the accumulation of sand. The breathing roots of mangroves
are increasingly covered by sand by the recent floods; this has accelerated the drying of mangroves.
With the soil texture changing from muddy, clay to more sandy it will lose it water retaining capacity,
this will reduce the soil microbes and polycheates that the birds depend on as food, and will have an
impact on the migratory birds in future which will bring about drastic ecological changes.

The impact on soil texture: The landslides have brought about changes in the characteristic of soil
in many areas. In some places the rocks have been crushed and the sand from these crushed rocks
have been washed down. This has changed the soil texture and made the soil less fertile. The top
soil has been completely removed and washed away and the soil remaining is devoid of humus and
other organic matter.

In Kozhikode district the landslide has played a major role than flood. Silt deposition of 2-4 cm was
reported in low land areas due to flood where as in highlands the landslide had deposited 10 or 100
times soil to the area compared to low lands. A mixture of plants, trees, and soil from powdered rocks
etc. were deposited in the place of topsoil which was washed away. Other than natural processes,
the process like the anthropogenic activities such as quarries and small dam constructions etc. adds
more to it. In Panchayaths like Karasseri, where quarries are functioning, the deposited soil contains
small rock powder. The characteristic of soil is different in different areas where landslides happened.
A detailed study is needed to identify the changes and their ecological significance.

3.3.5.1. DISTRICT PROFILE

Palakkad with a total area of 4,480 km2 is the largest district in Kerala. The district opens the state
to the rest of the country through the Palakkad Gap with a width of 32 to 40 Kms. The district is one
of the main granaries of Kerala and its economy is primarily agricultural. The district is also the land
of Palmyrahs.

The climate of this district is slightly different from the rest of the State, as it is influenced by the
presence of Palakkad gap. The district has a tropical climate, with an oppressive hot season and fairly
assured seasonal rainfall. About one third of land is covered by forests. Based on the physical features,
the district is divided into two, viz., the mountainous highlands and the undulating midlands. The
highland has high mountains, deep valleys with tropical forest of various types. These are mostly
seen concentrated on the northern and southern parts of the district on either side of the Palghat
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Gap. Most parts of the district fall in the midland region except the Nelliampathy-Parambikulam area
in the Chittur taluk in the south and Attappadi-Malampuzha area in the north, which are hilly and
fall in the highland region.Evergreen forests are limited and deciduous forests dominate. Vast areas
of teak plantations exist in the Nelliampathy and Walayar region. Dense forest are mainly found in
Mannarkkad and Chittur blocks of the district.The Attappady valley is occupiedby three tribal groups
vizlrular, Kurumbar, Mudugar. The Parambikkulam and adjoining area have Muthuvans, Eravallars,
Malamalasar, Malasar and Kadars.

The district is blessed with many small and medium rivers, which are tributaries of the
BharathapuzhaRiver.The four main tributaries are Gayatripuzha, Kannadipuzha, Kalpathypuzha and
Thuthapuzha.Bharathapuzhaisone of the richestamong the State’s rivers in terms of fish diversitywith
three species endemic to the river. The Kunthipuzha stream of the Thoothapuzha tributary flowing
through the Silent Valley National Park has very high conservation value, as two endemic species are
restricted to this stream.

3.3.5.2. THE DISASTER- FLOODS AND LANDSLIDES OF 2018

As per the IMD records, 73% increase in rainfall from 1321.7 mm to 2285.6 mm was recorded in
Palakkad during the period from 1 June 2018 to 22 August 2018, which is next only to Idukki which
is the highest.

3.3.5.3. STUDY AREA AND ASSESSMENT METHODOLOGY

The study area selected for quick assessment of flood impact in Palakkad district included 10
Gramapanchayaths and 2 Municipalities which were most seriously affected by floods. They are as
follows: Nelliyampathy, Wadakkancherry, Sreekrishnapuram, Malampuzha, Ayiloor, Kizhakkancherry,
Thiruvegappuram, Vadakarapathy, Nemmara, Kadampazhippuram, Mannarkkad Municipality
and Palakkad Municipality. Initially, Attappady area was not included in the area considering the
remoteness and inaccessibility of the area for quick assessment. Subsequently, details of biodiversity
loss in respect of the above areas were also gathered from various stake holders and included in the
report.

Study Group: Students from the 8 educational institutions of the district participated in the survey.
They are: 1.Ideal College, Cherplasserry 2. Mahatma College, Karimba 3. SN College, Alathur 4. MES
Kalladi College, Mannarkkad 5.VTB College, Sreekrishnapuram 6.ITI Malampuzha 7.Government Arts
and Science College, Kozhinjampara 8.Government College, Chittur.Four Biodiversity Management
Committee (BMC) members from each panchayath with the technical guidance from two selected
field experts also participated in data collection. Data collected manually through questionnaire and
with the help of ODK software were verified through discussion with the focal groups and subject
experts before compiling them for the preparation of the report.

45 FGD were conducted and 293 people were interviewed. 43 people from Tribal people in

Nelliyampathi including Kadar community from Cherunelli, Malasar tribal communities from
Pullookadu, Brookland were also interviewed.

3.3.5.4. IMPACT OF FLOODS/ LANDSLIDES ON MAJOR ECOSYSTEMS

Many parts of Olavakode, Kalpathy, Chandra Nagar, Jain Medu and KunnathoorMedu were inundated
in heavy rains. Landslips were reported from Kava, Parappana and Elival, hilly regions forming part
of the catchment area of Kerala’s largest irrigation dam Malampuzha. Massive landslides have taken
place at Nelliyampathy hills. Bharathapuzha'’s tributaries Mangalam, Ayiloor, Gayathri, Mokkai,
Kalpathy and Walayar were in spate and water flowed heavily in the otherwise dry Bharathapuzha.
The damage caused was wide spread, causing harm to not only to human life, but also to the diversity




of flora and fauna and the ecosystems in which they prevailed.AlImost all the residential areas in
Palakkad municipality which were built by reclaiming paddy fields were submerged in water, while
the outer regions of the town and the district were almost unaffected by the flooding.

Fig. 36. Palakkad District - LSGs Selected for Biodiversity Study.
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Fig. 37. Palakkad District - Drainage map
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Fig. 38. Palakkad District - Flood impact map
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Fig. 39. Palakkad District - Disaster prone map
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Table 18: Impact of flood on Biodiversity/ Ecosystems- PALAKKAD

m Type of Ecosystem Nature of Impact

Removal of sediments from riverbed leading to river
deepening.
Riverine Ecosystem Accumulation of Waste materials in the rivers
Loss of Riparian vegetation
Change in course of rivers

Sand and silt were deposited in paddy fields.
Paddy land became uncultivable due to deposition
of mud which became a hard layer on dryng.

Agro ecosystem The flood water damaged the bunds which regulated

the water level in paddy fields
Increased incidence of diseases in crops

Wetlands Soil structure weakened
Natural flow of water reduced

Loss of nutrient rich topsoil
Forests/Sanctuaries/ Landslides causing extensive damage
Terrestrial ecosystems Damage to Check dams in forests
Soil piping, landslides and land subsidence

1) RIVERINE ECOSYSTEM

The main rivers that flow through the district are the Bharathapuzhaalso known as ‘Nila’ and
Bhavanipuzha. The important tributaries of Bharathapuzha are Gayatri puzha, Kannadi puzha,
Korayar and Thuthapuzha. Bhavani River and Siruvani River also passes through Palakkad.
Afterreceding of the flood waters, the river shores of Bharathapuzha had developed good deposits
of white coloured sand downstream in theLakkidi portion. The above locations formerly supported
heavy bush growth all along the river beds which was washed away during the flow of the flood
and in lieu deposited thick sands in extensive length and breadth of the bank. Close to that area in
Mannannur, in a paddy field after the flood waters residedwhite sand was deposited.

Ottappalam stream has breached during the rain and in Njarakode area about 100 acre paddy field
has been inundated. Cultivation was done here along the encroached banks of the stream.The
area has been covered with 3 feet deep sand and mud.In Pattambi area near the bridge, formerly
unauthorized sand mining was rampant. After the floods the river beds are seen with good deposit
of almost 4 feet thick sand, which presents a panoramic view.

In Agali area, Bhavaniriver changed its course and people of Anakkara and Kappur were isolated. In
MamparamKakkathara area, Yakkarariver also changed its course. Thoothapuzha has also changed
its course causingextensive damages to the agricultural sector in Vilayur and Thiruvegapura area.

A new island was formed in the river Kunthipuzha at Pulinchode in Thathengalam after the recent
flood. The river, which had changed its course, created an area similar to a beach.The sandy island
is attracting visitors not only from Palakkad district but also from neighbouring districts.




Wells which were used mainly for drinking purpose and for irrigating crops were severely
affected by flood and landslide. Subsidence of wells occurred due to soil piping in

Nelliyampathy and Kadambazhippuram, Many wells became filled with mud and silt and
sand causing change in taste of drinking water

2) TERRESTRIAL ECOSYSTEMS

In Karadiyode hill near Mannarkkad, fissures developed on Earth surface. As against the normal
landslide, fissures have been formed in about 2km length here. In and around Karadiyode hill
landslides occurred in 15 locations. Apart from that in Koombanmala, landslide has occurred in
multiple locations. The slush deposited at the agricultural land following the landslide has formed
into thick concrete like material leaving cultivation impossible.At Uppumannu in Kizhakkancherry
Panchayat also fissures developed in the land.

In Nelliyampathy, forest area was most severely damaged due to landslide, soil piping and land
subsidence. In Kizhakkanchery, Ayiloor and Nemmara panchayaths, forest area was severely affected
where the top soil along with vegetation was lost. In Silent Valley National Park, the suspension
bridge at Sairandhri was washed away.

Nelliampathy area witnessed 17 major landslides and numerous landslips. The Minampara -
Anamada road to Nelliaymapathi was blocked due to landslide.

Rain wreaked havoc in major private plantations of the hills, such as Anamada,Periashola,
Rosary, Biatris, Oriaental, Karappara, Pakuthippalam, Chandramala and Brook Land. These
areas used to be forested areas but later on the trees were cut down and converted to tea
plantations. Many roads connecting the plantations were also constructed. Extensive landslides
and land slips occured in this area, and all the debris was brought down and deposited in the
Anamada road. In Nenmara Avanadu mala massive landslide occured. In Silent valley, due to
landslides and mudslide the road from Panthamthodu to Sirandri was damaged. In Meppadi
more than 30 instances of soil erosion was reported. In Manarcaud forest area also many trees
were uprooted.

In the forestry sector, in Manankkad, Nemmara and Palakkad forest division several landslides
occurred. Local people say that in Vavoli Chattakkallu Panampully portion of Vizhumala a landslide
accompanied by a huge sound was heard. Hearing the sound, the inhabitants below the hill ran away
and narrowly escaped. The entire vegetation in this area was damaged. Landslides and landslips
along Mannarkkad — Attappadi road kept Attappadi area isolated for few days.




Table 19 Impact of flood on Protected forests-Palakkad

Name of Forest

Palakkuzhi

Vattappara
Brookeland (1)

Brookeland (2 }

Nooradi- Padagiri

Anamada ward
Vazhakkundu,
Kattilappara

Kottayankadu
(100 ha)
Karappara

Nooradi Hill top

Koonampalam

Kaikatti Thampuran
kunnu Kunduchola,

Cherunelli,

Seetharkundu

Kundu chola

Akamalavaram,
Elival

Mayappara

Niranganpara

Manalur Challa
Cheeramada
Kundra chola

Koduvalppara

LSG

Kizhakkancherry

Nelliyampathi

Nelliyampathi

Nelliyampathi

Nelliyampathi

Nelliyampathi

Nelliyampathi

Nelliyampathi

Nelliyampathi

Nelliyampathi

Nelliyampathi

Nelliyampathi

Nelliyampathi

Malampuzha

Malampuzha
Ayiloor
Ayiloor
Ayiloor
Nemmara

Nemmara

Extent of
damage

Severe

Severe

Most severe

Most severe

Most severe

Most severe

Most severe

Most severe

Most severe

Most severe

Most severe

Most severe

Most severe

Most severe

Most severe

Very Severe

Severe

Severe
Severe

Severe

Mild

Nature of damage

Land slide resulted in loss of top soil along |
with the vegetation. Streams changed its
course.

|Land subsidence made the area I
uninhabitable
Severe ‘Ioss of vegetation including treesl

Destruction of forest Soil piping continuing |
which is an indication of future land slides |

|Soi| piping. Plants and small animalls
destroyed

Landslide caused severe destruction of |
orest. Bisons were found dead. I

|Land slide, land subsidence, soil piping |
causing sev\ere destruction of forest |

lLand slide, land subsidence caused severe |
destruction of forest

LLand slide, land subsidence caused severe |
destruction of forest

|Land slide, land subsidence, siltation of river |
\resulted in severe loss of aquatic biodiversity |
Land slide, land subsidence caused severe I
destruction of forest. La rgé trees uprooted

Land slide, land subsidence caused severe |
destruction of forest

|Land slide, land subsidence, soil piping |
|caused severe destruction of forestl

A new river has been farmed. Land slide, |
land subsidence caused severe destruction |
\of forest Large tiees uprootedl

LLand slide and land subsidence. Forest trees |
(40 nos.) uprooted.

Flood and landslide caused severe soil |
erosion . Teak plants dried off , latex I
sroduction in rubber was reduced|
|Lands|ide, Trees uprooted I

Land subsidence caused destruction of
forest.

|Lands|ide, boulders and sand deposits |
changed soil structure

Land slide destroyed forest. Trees uprooted, |
micro habitats affected. |

Mild landslide only
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It has been observed that 500 hectares of Brookeland(1) of Nelliyampathi became uninhabitable
after landslide and land subsidence caused severe destruction in the area . In Brookeland(2), soil
piping was found to continue even during the period of this survey indicating that the area is prone
to future land slides.

Forest plantations of Mayappara in Malambuzha were most severely affected by land slide, flood
and soil erosion. Teak trees got dried up and latex production in rubber reduced. In Kizhakkancherry,
fissures were formed on hillsides and the flow of water through these fissures made the hills more
weak and prone to mud slide. In Akhilumudichimala in Ayiloor, water bodieswere newly formed. In
Athanad hillin Nemmara, top soil was lost due to land slide. Mannampatta rocks in Sreekrishnapuram
were slightly affected. In the mountain slopes of Mattayi in Nemmara fissures were formed. Soil piping
in Pothupara in Nelliyampathy and Kottayankadu were very severe and Tea estates were destroyed.
In Pulayampara, river overflowed which later got filled up with debris. In Mazhuveenakundu in
Malampuzha, land slide resulted in fissures on the earth.

Seetharkundu chola in Nelliyampathi faced very severe destruction due to landslide. Large trees, and
shrubs were wiped off from the area.

3.3.6.1. DISTRICT PROFILE

Thrissur district lies in the central part of Kerala, and is divided into 5 taluks- Talappilly, Thrissur,
Chavakkad, Kodungallur and Mukundapuram. These taluks are further divided into 16 development
blocks, and 88 gramapanchayats. There are 6 Municipalities Thrissur, Chalakudy, Kodungallur,
Irinjalakuda, Kunnamkulam, Chavakkad and Guruvayur. Topographically the district has three
regions high land, mid land and low land. All these three regions are found in the Thrissur and
Mukundapuramtaluks. Talappilly taluk consists of both high land and mid land regions, while
Chavakkad and Kodungallurtaluks lie in low land regions. High land has mountain ranges with thick
forests. The entire forest area of the district is covered by Thrissur Forest Division, Peechi Wild Life
Division, Chalakudy Forest Division and Vazhachal Forest Division. The district has moist deciduous
evergreen and semievergreen forests. Thrissur District has three Wildlife Sanctuaries (WLS) namely
PeechiVazhani WLS, Chimmony WLS and Chulannur Peafowl Sanctuary at Chulannur, border region
of Thrissur and Palakkad Districts.

In Thrissur District, there are six Rivers flowing towards Arabian Sea. The main rivers in the district
are Bharathapuzha, and its tributary Gayathripuzha, Karuvannur River and its tributaries, Manali and
Kurumali River, Chalakudipuzha, Kecheri River (Wadakkanchery River), Periyar River, PuzhakkalPuzha.
The riparian vegetation along the Chalakudy River system offers a unique ecosystem, which serves
as a link between the varied habitats at lower and higher elevations. Healthy riparian zones maintain
the channel form and serve as important filters of light, nutrient and sediment which provide habitat
for fish and other riverine organisms. The riparian forests of the Chalakudy River have revealed the
existence of a thick riparian vegetation of more than 10 m width for a distance of 10.5 km downstream
from Poringalkoothu, covering an area of 58.5 ha. Out of this, 26.4 ha lie within the Vazhachal area,
including three large islands densely covered by riparian forests.

3.3.6.2 THE DISASTER- FLOODS/LANDSLIDES OF 2018

The normal rainfall in the district from 1June to 21 August is 1824.2 mm, but during 2018 actual rain
fall was 2077.6 mm, that is 14% of excess rainfall.




3.3.6.3. STUDY AREA AND ASSESSMENT PROCESS

The study area in Trichur district included twenty gramapanchayaths, subsequently a rapid study
was conducted at Athirapally also.

Table 20: The study area in Trichur district

Ne .° f peoplfe B Impact of Flood/
participated in focal .
: : Landslide
discussions

Sl AMeor [ Heed R TS
2 Amamanada  Food [
3 Chazhoor  Fod [
4 Chepu  Fed [
5 Desamangdlam  Both [
6 Edathity  Food OO
T2 - I < A Viedium |
8 Kedukkatty  Food [
9 Kuzhw  Fed [
10 Mala Fed [
S Manalur [ Feed R TS
12 Meloor  Bth
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3.3.6.4. IMPACT OF FLOODS/ LANDSLIDE ON MAJOR ECOSYSTEMS

The flood caused vast devastation in more than 50 percentage of the district. According to National
Centre for Earth Science Studies report on 2010, the flood prone area in the district is nearly 690 Km2
, nearly 22.65 % of the total area. Nearly 109 Km2 area (3.56% of the total area) are highly susceptible
to landslide prone areas and nearly 218 Km2 (7.5% of the total area) are in low susceptible areas.In
the mid and lowland areas the average height of water level rose to nearly three meters. Twenty
panchayaths in the districts were affected by flood whereas in four panchayats both flood and
landslide occured. The water level rose upto 3 mt in many areas in the district.The river banks eroded
and riparian vegetation was lost, the width of the rivers increased in many places. Chalakudypuzha
and Kurumalipuzha changed course in many places. After floods, the river bed of Chalakudypuzha
dried .The landslide and land slip areas mainly occured in hilly areas and forest regions in the district.

1) RIVERINE ECOSYSTEM

The heavy rain in Parambikulam, Upper Sholayar, Lower sholayar, Peringalkuthu dams and catchment
areas and the heavy landslides in the forest, resulted in rising of water level of Chalakkudy river. The
Panchayaths like Aloor, Annamanada, Kaadukutti, Kuzoor ,Meloor and Pariyaram on the banks of
the river were affected. The Kole landin the district was completed submerged and it affected the
Manalur, Venkitangu, Mullassery, Anthikkad Panchayaths. As per the official documents the district

has reported nearly 25 landslidesand 8 landslips during flood in August, 2018.Chalakudy, Kodaseri,
Melur, Koratti, Kadukutti, Pariyaram, Athrirapally, Mala, Alloor, Kuzhoor, Annamanda, Poya was
affected due to flash floods.

The Karuvenoor river changed its course and caused damages in Arattupuzha, Pellisery, Oorakam,
Ettumana, Cherpu, Alappad, Sashathamkadavu, Pullu, Anthiikkad, Nedupuzha, Aranattukara,
Chettupuzha, Arimbur etc. Venkitangu, Mullassery, Arimbur and Anthikkadpanchayaths were
affected severly. At Kadukutti sand was deposited and depth of river decreased. At Cherupu big
trees which used to be roosting ground for bats was uprooted when Karuvanoor puzha overflowed.
The main rivers of Bharatapuzha, Chalakudypuzha, Karuvannurpuzha, Kecheripuzha, Periyar,
Puizhackalpuzha were affected. In addition the tributariesManlipuzh, Kurumalipuzha was flooded.
Kurumalipuzha overflowed affected Padiyoor, Poomangalam, Puthanchira, Vennakaloor. Aratupuzha
changed its course at Parapookara and flowed affecting Cherpu, Vallachira, Arimboor, Chazhoor.
In Kadukutti panchayat the natural ecosystem of Vynthala lake got restored. The place was highly
polluted and filled with debris but after the floods all the debris was washed away. Bharatapuzha
was severly affected at Desamangalam. Chalakudy puzha was very severly affected at Pariyaram.
Aratupuzha changed its course at Parappookara and was very severly affected, river bank eroded.
At Machadumala strong soil erosion occured and the water streams got blocked and the stagnant
water created pressure and massive landslides occured.

The floods damaged concrete dams and other hardy structures. But in many places
Kayarbhoovasthram made with Coir, Grass and Soil withstood the flood. The second biggest
Kayarbhoovasthram at Kodungaloor, Perthodinkara was not destroyed. One year back on both
banks of Perunthodu KayarBhoovasthram was laid. It withstood the floods even though it was
submerged in water for almost 4 days.




In the district soil has eroded extensively. It is told that the 50 cm of top soil is fertile, in forest
areas the top soil is fertile in more depth. But due to floods the different types of soil got mixed

up. A particluar type of soil is not visible. Alluvial soil, Malayooramannu, Vettukalmannu all got
mixed together.

IMPACT ON FOREST ECOSYSTEM

In August, heavy rain inside the forest resulted in heavy landslides and landslips in Pariyaram,
Aanakkayam, Machad forest areas and the vegetation of the area was affected. Soil piping was
observed in Varantharpally panchayat.A massive landslide occurred in Vadakancherry Kuranchery.
At Pariyaram in Choolakadavu, Mullapana, Konnakuzhi, Pandarampara, Kumbidanmudi massive
landslides occured and mud and stones was deposited and affected biodiversity.
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3.3.7.1. DISTRICT PROFILE

Ernakulam district occupies the Central part of Kerala state and has High lands, Midlands and Coastal
areas. There are seven taluks in the district. The entire taluks of Kochi and Parur and major parts
of Kanayannur fall under the coastal plain. All the other taluks except the north-eastern parts of
Kunnathunad taluk fall under the mid land area. The high land belt of the district is the Malayattoor
reserve forest in Koovappady block, which covers about 9% of the area of the district

The Coastal belt is dotted with a host of islands ranging from largest Vypin islands of length 27 km to,
smaller islands like Mulavukad, Vallarpadam, and Wellingdon Island etc. The western coast of Vypin
has the longest beach in Kochi namely, the Cherai Beach. The northern tip of Vypin (Munambam)
has the largest fishing harbour in Kochi namely, the Munambam Fishing Harbour. Vypin is home
for harbour related industrial establishments like, the SPM project of the Kochi Refineries, and the
Puthuvyp LNG Terminal. The sea along the entire coast of the district and the backwaters abound in
fish of various kinds.

Wetlands forms 10.41% of the total geographical area of the district. Kerala’s longest River,
Periyarflows through all the taluks except Muvattupuzha. The Muvattupuzha River and a branch
of Chalakkudy River also flow through the district. The major wetland area identified in Ernakulam
district is the Vembanad wetland, is fed by five rivers and is the largest estuarine system in western
coastal wetland system. The wetlands support rich bird population which visits the area for breeding
and feeding. Other wetlands in Ernakulam district include Kodungallur kayal andVarappuzha kayal
and are two other backwaters adjoining the Vembanad Lake. TheKodungallur kayal is found north of
Paravoor taluk and extends to the Trichurdistrict. The Varapuzha kayal lies south of the Paravoor taluk
and the Periyar riverdrains into it. Scattered patches of mangroves are found in Vypin, Vallarpadam,
Malippuram, and Mangalavanam in the north zone and Kumbalam, Panangad, Chellanam, Puthuvypu
and Kumbalangi in the south. The district has several Sacred Groves, Iringol kavu, one of the largest
sacred grove in Kerala having an extent of about 16 Ha is located in Perumbavoor of Ernakulam

District.
3.3.7.2 THE DISASTER- FLOODS/LANDSLIDES OF 2018

The normal rainfall in the district is 1680.4 mm, but from 1June to 21 August 2018 the actual rain fall
during the period was 2477.8 mm, anexcess 47%.

3.3.7.3. STUDY AREA AND ASSESSMENT METHODOLOGY

Ernakulam was among the most affected districts to reel under torrential rains and overflowing rivers
during August 2018. With heavy rain lashing the district continuously, many parts of Ernakulam
have been flooded. The rise in water level in Periyar had a major impact on the flood situation of the
district.The impact of the heavy rain and the resultant flooding was mostly felt in the eastern parts

of the district.
3.3.7.4. IMPACT OF FLOODS/ LANDSLIDES ON MAJOR ECOSYSTEMS

The wetlands present in Alangad, Ramamangalam, Chengamanad, Koovappadi were seriously
affected by flood. Large quantities of silt and sandgot deposited in these wetlands thereby changing
physical characteristics of the soil and water. The accumulation of wastes in the wetlands was also
observed in these areas. The acidity of water has increased in the wetlands.The change in physical
and chemical characteristics of the wetlands will affect the micro and macro organisms associated
with this ecosystem.In general, the mangrove area of the district were less affected by flood and
was found to withstand the impact of flood.In Chittattukara and Vadakkekkara, the mangrove area
present in two Wards controlled the water flow and prevented soil erosion upto a certain extend.
izophora, Avicennia sp. are mainly present in these mangrove areas.
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Table 21: Impact of flood on Ecosystems -Ernakulam

Type of Ecosystem

Riverine Ecosystem

Agro ecosystem

Wetlands

Mangroves

Sacred groves

Backwaters

Forests/Sanctuaries/
Terrestrial ecosystems

Nature of Impact

fThe colour, acidity, turbidity of river water changedl
Rivers wollahs emaceb fand wider due to deposition of silt |
land waste materials in large quantities. |

Severe erosion of riverbanks.

Shrinkage of canals with reduced water flow. |

Riparian vegetation severely affected

Aquatic weeds washed off from river.

\Sand and silt was deposited in paddy fields.|
Paddy land became uncultivable due to deposition of |
waste material in large quantities.

he flood water damaged the bunds which regulated |
the water level in paddy fieldsl
Irrigation canals were damaged by ﬂood

he panicles of the standing crop has become chaffy |

Deposition of silt and sand in the wetlands|
Accumulation of wastes
Increase in acidity of water

Mangroves were found to withstand the impact of flood.l
Mangroves prevented soil erosion up{o a certain extent.

Mud deposition in larga quantities |
Plants dried up completely.l

Huge trees uprooted in the flood.l
Termites were completely wiped out |

Pollution due to deposition of plastic wastes and |
bio wastes
ﬁ)eposition of sand mud and silt |

hin aily layer above water leading to reduced light |
penetration
\Grasses and small plants dried |

The nutrient rich topsoil was completely wiped outl
exposing the less fertile rocky base‘l

The structure, texture of soil changed due to mixingl
up of sand, silt, clay. The pH of soil changed

Soil nutrients leached out from cropped areas.l
Landslides causing extensive damagel

Damage to Check dams in forests |

Accumulation of Plastic wastes and slush]|

Soil piping leading to land subsidence|




1) RIVERINE ECOSYSTEM:

The flood had a devastating effect on the fresh water ecosystem of the district. Periyar river swelled
up due to incessant rains. The resultant flood caused severe destructionin 19 out of 26 LSG's included
in the study namely Alangad, Aluva, Okkal, Sreemoolanagaram, Vadakkekkara, Malayattoor-
Neeleswaram, Kalady, Puthenvelikkara, Nedumbasseri, Cheranallur, Chengamanad, Choornikkara,
Kunnukara, Chittattukara, Koovappady, Kuttambuzha and Keezhmadu .

The whirlpool formed where Periyar river meets Aryampara became wider and strong during flood.
The color and smell of water changed and an oily layer above water was found. In many places at
Aluva due to deposition of mud in periyar the river bank rose. At Piravam, along with flood water silt
was deposited in Muvattupuzhaar and river bed rose. On the banks large scale deposition ofsand
occurred.

Chalakudy river is home to a large number of fish varieties and studies have identified 104 fish species
from it. Considering the fish diversity supported by the river, the National Bureau of Fish Genetics
Resources, Lucknow, has recommended that the upstream areas of the river should be declared as a
fish sanctuary.The overflown Chalakkudy river lashed in Parakkadavu panchayath where water level
rose upto 10-12 feet and caused extreme damage. A lot of wastes accumulated after flood. There
is considerable reduction in availability of small fishes. Karikuzhi, Ramamangalam , Vedimara and
Kuttambuzha are the major tributaries . Perumittath stream, Onji, Puthen thodu, Nadappalli thodu,
Chengal, Manga, ethappilli, Mangalappuzha, Kariyad , Pooppani, Chavanikulam , Manalvali, Chaliyil
, Pinavoorkudi are the canals found in this district. The color of water changed in Chalakkudi puzha
and Vedimarapuzha.

Karikuzhi Puzha at Alangad used to have turbid water after flood the water became clear, during the
flood the river changed its course. But the river bank was eroded and the breadth of river increased
whereas the depth decreased. Aquatic plants were washed off.

Majority of the canals such as Kariyad , Pooppani, Chavanikulam , Manalvali, Chaliyil shrinked with
reduced water flow. Ramamangalam river water became acidic. Aquatic plants were completely
destroyed.Ethappilli canal which was a fresh water source of Okkal Panchayath was severely affected.
Fishes were found dead and floated up in Vedimarapuzha.

At Aluva near Parunthu ranchiisland large quantities of sand was deposited. At Kuttivanam 1 mt high
sand bar was been formed in Periyar. Okkal was one of the worst hit places and in this thuruthu 1 1/2
mt height, 200 mt long and 100 mt wide sand bars were formed. The soil here became blackish and
the nature of the soil has changed and has become like a marshy palce. At Sreemoola nagaram also
sand bars has been formed. At Vadakekkara sand was deposited and during low tide it is possible to
cross the estuary by walking. In many places the soil has become more darker and the smell has also
changed. In many places in Malayattoor extensive soil erosion has occured and channels has been
formed and in some places sand has been deposited.

In Ernakulam District, there are approximately 5000 ponds ( Source: Wetland Envis Cenre , Kerala) and
flood has affected most of them in its course. The sides of ponds eroded and solid wastes and silt got
deposited. InKadungalloorand Piravom colour of pond water changed and water level became low.
The aquatic plants such as Salvinia were removed completely from the ponds of Piravom whereas
in Sreemoolanagaram, Salvinia accumulated in ponds in large quantities. At Nedumbassery the well
water developed yellow color with a metallic taste. Wells which were drained out for cleaning were
found to have layer of mud at the bottom.
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During the flood the Cochin International Airport which is situated close to Periyar river was
completely inundated and was shut down. Sand deposition occurred in large scale in Chengal
Thodu. Whentheairportwas built, a creek, the Chengal Thodu, that served as adistributary from
theriver and three irrigation canals that provide water to nearby paddy fields were realigned to
make space for the runway. The natural flow of water was interrupted for providing facility for
Nedumbassery airport and buildings were constructed by conversion of paddy lands. Chengal
Thodu connects Periyar to other rivers. The residents of the area feels that the diversion of the
natural canal contributed to the flooding of the area.

2) TERESTRIAL ECOSYSTEMS

The protected forest areas in Mulankuzhi of Malayattoor was seriously affected by flood. In
Kuttambuzha, protected forest areas and Teak plantations faced only mild damage due to floods.

Landslides and flash floods have caused widespread deforestation and land erosion inside the forests.
Several trees were uprooted while roads and bridges were washed away by flash flood.Soil erosion
and mud slides occurred in 6 wards of Kuttambuzha . Thala vecha para tribal colony in Kallerimannu
was affected. Landslide occured in Valiyaknasseri mala wiping out the entire flora and fauna which
prevailed there

THATTEKAD BIRD SANCTUARY

Dr. Salim Ali Bird Sanctuary at Thattekkad was severely affected by flood due to flooding of Periyar
and Kuttambuzha rivers. There are several water bodies inside the sanctuary and eleven out of 14
check dams in the sanctuary were destroyed by flood, plastic waste and sediments accumulated in
the lakes and waterbodies inside the sanctuary. Deposition of mud and silt has resulted in decreased
water depth and disrupted the aquatic ecosystem. Some of the animals protected in cages, including
king cobras, pythons, porcupines, peacocks and tortoises were released. 26 avian species and 51 fish
species were severely affected by flood.

Thattekad annually witnesses the arrival of water and forest birds. Ornithologist R Sugathan
said the flood is likely to affect it. “Around 322 species of birds arrive at Thattekad, while across
Kerala, around 523 species reach the same time,” he said. A sandbed has appeared on a 5-km
stretch from Thattekad to Kuttikal on the Periyar riverside. The sand bed cannot be manually
removed. The shrubs on the river bank were washed off in the flood, the wetland nature of the
area has changed due to deposition of san and the situation will affect the survival of water
birds in the long run”.

The uninhabited Parunthuraniji Island in the Periyar river is rich in vegetation and used mainly
as a grazing ground for cattle, many of which are taken there in boats when they are young.
Flood has completely submerged the island from where cattle were rescued by the owners.
Large quantity of sand from Periyar got deposited in this island thus changing the soil structure
and causing loss of rich vegetation. The area of this island is gradually reducing over the years
due to soil erosion.




Islands : Sathar island in Vadakkekkara is rich in plant diversity and is the natural breeding site of
many fishes. The groyne (pulimuttu) protecting the eastern side of Sathar island from sea erosion
was damaged during flood . It is a cause of serious concern as the destruction of the groyne poses
threat to the existence of the island itself. Flood water of more than 6 feet height created havoc
in this island Agricultural implements, fishing nets, fishing boats and canoes were lost. Cage fish
culture was destroyed completely. Shrimp farm of 50 acres was seriously affected resulting in loss of
shrimp in large quantities along with the flood water. Considerable reduction in the availability of
marine fishes in the western side of Sathar island was reported by the local people who claimed that
the fishes were available in plenty before flood, However the silt deposits proved beneficial to the
island as evidenced by the rapid growth of vegetation in this area.

According to local people ‘Kettuvalippatham'is a peculiar phenomenon seen in this island where the
sea will not imbibe the drained out water for 4 days adjoining Karkidaka vavu. The flood occurred
during the same time, hence caused much damage in the island as the water drained into the sea at
a much lower pace. Elder people say this phenomenon happened in 1924 flood also.

Sacred Groves : Out of the 20 sacred groves in 11 LSG's of the study area, Panayam Kavu,
Punnasseriputtukavu in Kadungalloor were severely affected by flood. Mud deposition in large
quantities occurred and the plants dried up completely. A number of huge trees in Thelathuruthi
kavu in Kunnukara Panchayath and a large False Hemp Tree in sacred grove in Ramamangalam
Gramapanchayath Thottathikavu was uprooted in the flood.

In Sreemoolam panchayat Best farmer award winner Hari who is also an exporter of ornamental
fish says that in his farm 113 species of fish Gold fish, Guppy, Platy, Abel fish, Sucker, Black
molly, Tiger Barb, Oscar, Koicarp, Silver arona, Catfish, Giant Gourami, Zebra fish, Eel fish, Fighter
fish, Sword tail was cultivated. After floods only 43 species are remaining. In the same place
thee farm of Thomas Chacko who used to grow ornamental plants for sale such as Acorus,
Asoori, Redmint, Vallisneria, Ludwigia, Cabomba, Angulia, Mexican grass, Amazon grass etc.
was affected and many exotic plants were released in the natural ecosystem

Flood has seriously affected majority of farms in the district. Vegetable cultivation in State Seed
Farm, Okkal, Goat, Pig and poultry farm in Cheranalloor. In Madathimoola farm at Chengamanad,
Cattle mortality due to Foot and Mouth disease occurred. The ponds in fish farms at Choornikkara,
Chittattukara and Kuttambuzha became filled with aquatic weeds and Kanjoor cattle farm and
Poultry farm was destroyed in flood . Cage culture of oysters in Kottuvallikkadu in Vadakkekkara was
washed out along with flood water. Hundreds of Cages lost including fishes like Kalanji, Karimeen,
Valodi, Moda, Kalava, Vatta, and Chembally lost from more than 1000 cages due to over flooding in
Puthenvelikkara







Landslide - Maneed panchayat

Fish farming - Chittattukara




3.3.8.1 DISTRICT - OVERVIEW

Idukki district consists of eight taluks namely, Thodupuzha, Devikulam, Idukki, Udumbanchola,
Nedumkandam, llamdesham, Idukki and Peerumedu. It also consists of 8 block panchayaths, 52
gramapanchayaths and 2 muncipalities. On November 1, 2010, a separate Panchayath was created
for administering Edamalakkudy and it became the first tribal panchayath of the state. This is the
second largest district in Kerala with a land area of 4476 sq km (11% of total area of the State). Most
part of Idukki district comes under the Western Ghats biodiversity hot spot and hence more than
50% of the land in the district falls under protected forest. Elimala, known for cardamom plantation
is situated in Kattappana block panchayath of Udumbanchola thaluk. The famous Neelakurinji
(Strobilanthes kunthiana) which blooms once in 12 years, Eravikulam National Park which supports
the largest population of Nilgiri tahr in the world, Periyar Tiger Reserve are also situated in Idukki
district.

Idukki district has a unique geography compared to other districts except to that of Wayanad. 97%
of the land is covered with forests and hills. Marayoor which is famous for its natural sandal forest
is located here. Around 14 peaks which are higher than 2000 masl is found here. Anamudi, which
is the highest peak in Western Ghats and the renowned Meeshapulimala are located in Munnar
Panchayath. Due to its mixed geography, the land is not suitable for traditional cultivation methods
and cultivars found elsewhere in the state, but typical for Tea, coffee, cardamom, pepper, rubber,
coco, clove, nutmeg etc and for the same reason these are the main cultivars here.

3.3.8.2. STUDY AREA

In Idukki the study mainly concentrated on 18 panchayats. About 60 focal group discussions
were held and 450 people participated in this, of which 283 were men and 167 were women. The
participants were from a wide range of stakeholders including farmers, tribals and elderly persons.

3.3.8.2 THE DISASTER- FLOODS/LANDSLIDES OF 2018

The normal rainfall in the district is 1851.7 mm, but from 1 June to 21 August 2018, the data shows
that, the actual rain fall recorded is 3555.5mm, a 92 % of excess rainfall occurred in the district. In
Idukki 278 major landslides and 1800 mudslides has been officially reported. This mudslides and
landslide together account for 340 hectors of land. The flash floods, mudslides and land slide had
a terrific impact on the biodiversity of one of the most biodiversity rich districts of the State. The
current report is limited to the general public’s perception of the biodiversity loss, habitat change
and the aftermath of the impact.

It to be noted that almost all municipalities and grama panchayath of the district has been affected
by flood in a way or other. The two municipalities and all 52 villages have been affected by these
natural disasters very badly.

3.3.8.3 IMPACT OF NATURAL DISASTERS ON MAJOR ECOSYSTEM

Almost 80% of the district is drained by Periyar River, which is the largest river in Kerala which
originates at the southeastern border of the district. Mullayar, Panniyar, Puyankuttiyar, Perinjamkuttar
and Muthirapuzhayar are the important tributaries of Periyar.
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Fig. 49. Idukki District -- Drainage map
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Fig. 50. Idukki District -- Flood impact map
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Fig. 51. Idukki District -- Disaster prone map
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1) RIVERINE ECOSYSTEM

One of the important observations is that river banks have collapsed in multiple places and that
much of the collapse have been directly linked to anthropogenic activities. The human interventions
of upgrading river banks by removing natural riparian vegetations and other floral groups have lead
to drastic erosion of river banks. The construction of unscientific and unauthorized water catchment
areas and checkdams in multiple places have lead to a temporary hold of vast water sources which
in time collapsed releasing water at a increased rate leading to more catastrophic destructions
further downstream.

The areas downstream like Vallakadavu, Vandiperiyar, Upputhara and Chappath has been severly
effected by flood and could have accounted to loss in floral and faunal biodiversity loss.The most
severely affected included Vazhathopu, Mariyapuram, Kanjukuzhi, Munnar and Adimali. In these
places river bank on both sides of Periyar was severely impacted. The major impact of landslides and
soil erosion was observed in Munnar, Konnathadi, Kanjikuzhi, Vazhathopu, Arakulam, Udumbanoor,
Vannapuram,. In addition floods severely impacted Vandiperiyar and Thodupuzha also. In these
places water rose almost upto 5 mt. At Vellathooval the river changes its course.

At Bison Valley Muthirapuzhayar was very severely impacted and the local people say that it
very difficult to recover this. The depth of river increased and width also increased . The elderly

people of the area says that the impact was much more severe than during the floods of 1924.

Almost the entire stretch of Periyar River passing through Vazhathoppu, Kanjikuzhi, Konnathadi,
Mariyapuram and Admiali have been eroded. It’s reported that 3 to 5M of river bank has been eroded
and washed away. This has lead the removal of vegetation from the river side’s and river banks are
left exposed with rocks. This has lead to widening of the river, with no vegetation to protect the
banks of river the river banks are more vulnerable for now.

In some places like Vandiperiyar, kanchiyar, Adimali, Vellathooval, Upputhara and Vathukudi the river
has changes in its course of flow. It has also been reported that the depth of rivers have increased
in these places. The reason for the same can be accounted for erosion of sand and other debris that
were settled down the river bottom over the years. Though the water level seems to be decreased
after the flood, this was many because of the increase in depth of the river on account of soil/sand
erosion.

The river banks of Periyar was very severely affected and in some places as Vazhathopu,
Kanjikuzhi, Konnathadi, Adimali, Mariyapuram only stones are there presently and the entire
riparian vegetation has been washed of. At Thattekanni on both banks of Periyar a 1 km long
stretch of sand bar has been formed.

The major tributaries of Deviyaar , Erattayar, Mutharipuzhayaar, Nallathanni, Mankulam puzha,
Muthira puzha, Panniyaar has been severly impacted at Mankulam, Munnar, Pallivassal, Vellathooval,
Santhanpara etc.




Apart from the natural ponds and other stagnant water bodies, There are multiple Reservoirs, mini
dams and checkdams in Idukki district, that are build for multiple purpose according to the need
of mankind. In the awake of recent flood, in the district the water level of these water bodies have
been reduced due to the deposition of mud, sand, rocks and other organic debris. In certain places
there has also been reported change in PH of water. The water holding capacity of these stagnant
sources has been reduced. It is to be noted that these sources are the one that recharges the ground
water table and hence reduction in the carrying capacity of these could impact the water table of
the District.

The water in these hills plains come to these stagnant water bodies through many tiny streams and
rivers. The presence of stone and other substratum along with vegetation and roots complexes slows
down fast streams and allows recharging of ground water table in the due course. Erosion of the
sides of these streams affected the process, and the infiltration of water to ground is highly This
reduced intake of water would surely have its impact on water table and this in turn would result in
a much depleted water table that could lead for scarcity of water in the future.
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3.3.9. PATHANAMTHITTA

3.3.9.1. DISTRICT PROFILE

PathanamthittaDistrict, is situated on the slopes of the Western Ghats and stretches to the low-
lying rice fields bordering Alappuzha District. Pathanamthitta has one district panchayat, 8 block
panchayat, 4 municipalities and 53 gramapanchayats. Forest covers more than half of the total area
of the district. District consists of three natural divisions viz, the lowlands, midlands and highlands.
The topography of the district is highly undulating with hills and valleys. The vegetation is divided
into 3 categories such as lowland vegetation, midland vegetation and upland vegetation. The Flora
presents a systematic account of a total of 1249 species with 260 species which are endemic. A total
of 90 wild relatives of cultivated crop plants have been collected from here.

Three main rivers Pamba, Manimala and Achenkovil are flowing through the district. The district has
rich tradition and culture. The snake boat race associated with the Parthasarathy temple in Aranmula,
largest Christian meet of Asia at Maramon, Chrukolpuzha Hindu religious convention are held at the
sand banks of holy river Pamba. Agriculture is the main occupation of the people and cultivate tuber
crops, spices and plantation crops in addition inland fishing are also a major source of livelihood.

3.3.9.2 THE DISASTER- FLOODS/LANDSLIDES OF 2018

The average rainfall during 1 June to 31 August in the districtis 1357.5 mm but durng 2018 it was1968
mm which is 45% above normal. The district was one among the worst affected by the flood in the
state. 25 out of 57 gramapanchayts in the district was severely affected by flood and was selected
for the study




3.3.9.3 STUDY AREA AND ASSESSMENT METHODOLOGY
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3.3.9.4. IMPACT OF FLOOD ON ECOSYSTEMS

Three important rivers flow through Pathanamthitta district. These rivers originate from various
mountains of Western Ghats mountain ranges. The Pamba (176 km) is the third largest river in Kerala
originates from Pulichimala and drains into Vembanad Lake. The Achenkovil river (128 km) originates
from Pasukidamedu and Manimala river (90 km) originates from Thattamalai Hills. In addition to
that many tributaries and small streams enrich the rivers with water. Tributaries of Pamba such as
Kakkattar, Nunangar and Varattar; the flood plain of both Pamba and Manimala rivers are important
small rivers in this region. Western part of the district lies in the Upper Kuttanad area and this region
is enriched with many ponds and wet lands. The floods has caused severe damage to all kind of
ecosystem such as fresh water ecosystem, agrobiodiversity, forest ecosystem and caused a huge
loss in flora and fauna in this region. The flood severly affected the Pampa and Manimala rivers at
Pathanamthitta. Landslide was mainly located near the Pampa river basin.

1) AQUATIC ECOSYSTEM

Pamba river

Pamba is the third largest and one of the holy rivers in Kerala. Sabarimala, one of the national pilgrim
centre lies in the Pamba valley in this district. The river cuts across a diverse array of ecosystem
settings from montane temperate grass lands through moist deciduous and evergreen forests to a
mangrove lined estuary. It flows through Pathanamthitta and Alappuzha district.
FloodinriverPambaanditstributaries severely affected 21 gramapanchayats such as Ranni-Perunadu,
Chittar, Seethathode, Vadasserikara, Naranammoozhy, Ranni, Ranni-Angadi, Ranni-Pazhavangadi,
Kozhenijeri, Mallapuzhasseri, Thottapuzhasseri, Aranmula, Koyipram, Ayiroor Eraviperoor, Kuttoor,
Kadapra, Thiruvalla, Niranam, Nedubram and Peringara through which it flow. All these GP’s were
severely affected due to the overflow of water from Pamba river during flood. The level of water
rose up to 15 meters in upper region of Pamba in Ranni-Perunadu GP; 10 -12 meters in Ranni, Ranni-
Angadi, Ranni-Pazhavangadi GP's; 6 -9 meters in Kozhenjeri, Mallapuzhasseri, Thottapuzhasseri,
Aranmula, Koyipram, Ayiroor, Kuttoor, Eraviperoor GP’s and 3 -5 meters in lower
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pH of water reduced to acidic
After flood pH of the wells, ponds and rivers decreased to 4.2 and became acidic. And the pH

ranged from 4.3 to 5.2 in almost all flooded regions in the district. This was noticed in all the
flooded region of Pamba, Manimala and Achenkovil rivers

IMPACT ON RIPARIAN VEGETATION AND ENVIRONMENTAL IMPACTS

River Pamba was flooded two times during 2018 ie, before and after August 13. Water level rose
up to 10 meter from river bed. River banks collapsed and soil erosion took place in all the 17 GP’s
through which Pamba flow. All along the river bank sand bars were developed extending up to 25
to 100 meters in length and 1 to 2 meter height from river bed. The worst affected areas were Ranni-
Perunadu, Ranni, Ranni Angadi GP’s which lie in the upper region of the river (High range area) and
Pandalam (Achenkovil river), Mallapuzhasseri, Thottapuzhasseri, Koyipram, Aranmula, Eraviperoor,
Kuttoor, Niranam and Kadapra in mid land region. The major issues in the GP’s lying in the mid land
area such as Kozhenjeri, Mallapuzhasseri, Thottapuzhasseri, Koyipram, Aranmula and Eraviperoor is
the deposition of alluvial and muddy/clayey soil all along the riverine area. This soil had poor aeration
capacity and due to this, herbaceous plants along the riparian zone started decaying. The impact
of Pamba was most severe in Ranni-Perunadu, Aranmula, Koyipram, Mallapuzzhasseri, Kuttoor
and Kadapra. In Ranni-Perunad, Pamba river changed its course and sand bars were formed in the
river banks. River bank was extensively eroded in Ayiroor and Cherukol where the river was most
severely affected. In Cherukol the river banks eroded extensively and resulted in loss of herbaceous
medicinal plants. In Ranni-Perunad and Thottapuzhaserry the river bed rose due to deposition of
silt. At Ranni-Perunadu the riparian vegetation such as Aattuvanchi, Aattuchampa, Vaka, Edampiri-
valampiri, Therakam, Atthi and many herbaceous and shrubby plants decayed. Achenkovil river was
severely affected at Kulanada and Pandalam Municipality area. River banks collapsed and soil erosion
took place. Many riparian plants was washed off in flood water and lost. Manimala Ar was severely
affected at Kadapra, Eraviperoor, Kuttoor, Nedumbram,Niranam and Thiruvalla. At Varattar extensive
river bank erosion occurred and a large pool (lake) formed at Thaimaravumkara in Kuttoor GP

IMPACT OF FLOOD ON VARATTAR -FLOOD PLAIN OF PAMBA AND MANIMALA RIVERS

Varattar is a tributary of Pamba connecting Manimala river and is a natural flood plain of both
rivers, carrying water from both sides. Recently a massive public movement spearheaded the
rejuvenation of this dead river.Theriverine ecosystem was degraded mainly due toencroachments
and construction of causeways obstructing the natural flow of water. During flood, water inflow
from both rivers caused severe flooding all along the Varattar river basin. River banks collapsed.
Sand and alluvial soil was deposited in riverbed resulting in decreased depth of the river. Many

herbaceous medicinal plants, shrubs and small trees were washed away due to mud slide and
soil erosion. There are about 95 plant species reported from riparian zone of Varattar. Agricultural
crops such as coffee, nutmeg, pepper, rubber and banana, and tuber crops cultivated in the river
basin were also damaged and lost in flood. But local people say that the rejuvenation of the
natural flow of Varattar prevented flooding of the adjoining areas and the damage would have
been otherwise more severe. At Thaimaravumakara, in Kuttoor GP, a new pond was formed at the
junction of Varattar and Kadalimangalam Ar due to flood.




IMPACT OF FLOOD ON INVASIVE SPECIES OF AQUATIC PLANTS IN PAMBA RIVER

Sri. N. Sukumaran Nair, Chairman, Pamba Parirekshana Samithi, says, flood has badly affected
the natural ecosystem of Pamba river. Sand, silt and alluvial soil was deposited extensively
on river bed, bank and nearby agricultural fields Deposition of sand and silt caused resluted
in a decrease in depth of river. He says that, after flood river water became acidic affecting

the endemic fishes and other aquatic organisms. In addition to that he reported that invasive
aquatic plants such as Cabomba and Kulavazha, were displaced from upper regions of Pamba
river and deposited in lower regions of the river and flood plains. After flood presence of
Cabomba is widely noticed in Varattar, a tributary and flood plain of both Pamba and Manimala
rivers. Measures should be taken to check this, he says.

Wet lands and ponds are critical part of fresh water ecosystem areas lie in the Kuttanad region such
as Niranam, Kadapra, Nedumpram, Peringara, Kuttoor GP’s is rich in wetlands and ponds Vast areas
of paddy lands, wet lands, rivers, streams and ponds were infested with aquatic weeds In addition
weeds were dumped into agricultural fields posing a serious menace to the farmers. Sand, silt and
muddy soil along with all kind of pollutants including effluents from industrial firms were deposited
widely in all flood affected regions causing damage to the prevailing natural ecosystem. One example
is the leakage of bathroom cleaning products from an industrial firm, at Aranmula. Extensive algal
blooms and eutrophication of the ponds at Eraviperoor, Kuttoor, Cherukol, Ayiroor etc is reported by
local people. After the floods the water level in the ponds has gone down and the water has become
muddy. The water in the wells has become unfit for drinking.

2. TERRESTRIAL ECOSYSTEM

Incessant and intensive rain caused soil erosion and landslides in mountain regions. There was
a series land slide reported from Ranni-Perunadu, Chittar and Seethathode Gramapanchayts in
Pathanamthitta district. Of these, 5 landslides occurred in Rajampara forest division in Ranni-
Perunadu GP; 3 in Kappakkad and 2 in Bimmaram tribal settlement (Malaipandaram). Here vast
areas of land eroded and many forest trees, plantation crops and crops cultivated by tribals were
damaged. 18 landslides occurred in forest areas of Chittar and Seethathode GP’s. Most of these
were occurred near inhabited area and some in deep forest area. Among these 4 landslides
was occurred near Sabarigiri Hydroelectric project; Panniyar, Meenkuzhy, Vayyattupuzha and
22nd Block area, caused severe damage to the ecosystem and biodiversity of this region. Large
quantity of soil, rocks, forest trees, medicinal shrubs, herbs, native crops of tribal communities
eroded in runoff water. Drained water and solid materials from all these landslides came to
Kakkattar, a major tributary of Pamba which resulted in more flooding in Pamba river.Most of
these landslides occurred in forest fringes ie, near plantation or agricultural fields. Due to clearing
of shrubby vegetation in forest fringes for agricultural purposes the soil became loose and these
areas became more prone to soil erosion and landslide during intense rainy season.
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SABARIMALA-PAMBA: NATIONAL PILGRIM CENTRE

The national pilgrim centre, Sabarimala, is situated on the banks of holy river Pamba. Flood
affected Pamba valley. Here, the river diverged from its normal course and damaged all the
buildings at Pamba-Thriveni. Extensive landslide and soil erosion also occurred in river banks
and caused a huge loss in riparian vegetation.

3.3.10. ALAPPUZHA

3.3.10.1. DISTRICT PROFILE

Geographically the district includes both costal and midland area. Alappuzha is enriched with
backwaters, rivers, wetlands and ponds. Major rivers flowing through the district are Pamba, Manimala
and Achenkovil. Snake boat race is a significant traditional event in Alappuzha and number of boat
races are conducted in this region. The district is a well known tourist destination in India due to the
presence Vembanad lake, the largest back water in Kerala. Vembanad back water covers about 2/3
of the district. The district is also known for its coir factories, most of the coir factories are situated in
and around Alappuzha. Part of Kuttanad, the rice bow! of Kerala, lie in this district.

Pamba, the third longest river in Kerala is formed by several streams originating from Peerumedu
plateau in Idukki district. After flowing through Pathanamthitta district it enters Alappuzha district
at Chengannur and flows through Pandanad, Veeyapuram, Thakazhy, and Champakulam through a
distance of about 117 km in the district and plunges into Vembanad lake through several branches
such as Pallathuruthi Ar, Nedumudi Ar, Muttar and Pookaitha Ar. Major tributaries are Kakkiar,
Nunangar, Kakkattar and Kallar which are in Pathanamthitta district.

3.3.10.2. THE DISASTER- FLOOD/LANDSLIDES OF 2018

The average rainfall during the period 1 June to 22 August for the district is 1380.6mm but during
2018 the rainfall was 1784 mm which is 29 % above average

3.3.10.3 IMPACT OF FLOOD ON ECOSYSTEM

Due to the presence of many rivers, streams, wet lands, ponds canals the district is highly prone
to flooding. All the three major rivers were over flooded and discharged the water into Vembanad
lake. The flood was triggered by a sudden rise in water level in Pamba river following the opening of
shutters of Kakki, Anathodu and KochuPamba reservoirs, which are part of the Sabarigiri hydroelectric
project in Pathanamthitta district. Inflow of water from all these rivers caused severe flooding in 27
out of 73 gramapanchayts. The water that gushed from the rivers filled Vembanadlake and flooded
most of low lying areas in the region. In flood, Chengannur, Kuttanad and Ambalapuzha taluks were
completely isolate. Kuttanad region witnessed the worst flood in the century.

1) RIVERINE ECOSYSTEM

Pamba, Manimala and Achenkovil are the major rivers flowing through the district. Flood in Pamba
caused severe damages in 17 gramapanchayats through which it flows. Flood caused extensive




damages to the river bank and riverine vegetation in the upper part of the district, Chengannur
taluk. Water rose up to 5-8 meter in height here. Soil erosion occurred all along the river bank. The
Pamba-Achenkovil river affected Budhanoor, Mannar, Veeyapuram, Chambakulam, Thiruvanvandoor
severely. Due to soil erosion and runoff velocity of water, most of riparian vegetations was washed
away.Thereis large scale deposition of silt and sand in river bed and shore and this caused in decrease
in the depth of the river. Native fishes were washed off in flood and after flood the population seems
to be decreased in number. Most of the aquatic weeds washed away. Water became polluted and
colour changed. After flood new species or exotic fishes are abundantly found in river.

The river Achenkovil enters Alappuzha district at Venmony. The river passes through Cheriyanad,
Puliyoor and Chengannur villages, enters Mavelikkara Taluk at Chennithala, flows through
Thriperumthura and Pallippad villages and joins Pamba at Veeyapuram.

Flood in Achenkovil river caused severe damages to the biodiversity and ecosystems of 8
gramapanchatyats through which it flow. Landslides occurred all along river bank and the depth of
the river reduced due to vast deposition of silt and sand in river bed. Large scale deposition of solid
waste including plastic, electronic and cloths were noticed all along the river and water became
polluted.

MANIMALA RIVER

The river enters the district at Thalavady village in Kuttanad taluk and passes through Edathua and
Champakulam village and joins Pamba river at Muttar. Flood in Manimala river caused extensive
damages in 5 gramapanchayats; Edathua, Thiruvanvandoor, Champakulam, Muttar, Thalavady and
villages of Manimala, Kaviyoor and , Kallooppara that lies in the course of river. Landslide and soil
erosion occurred all along the river bank in the upper part of the river. Due to the inflow water from
Manimala river, low lying areas like Champakkulam and Thiruvanvandoor in Upper Kuttanad was
severely flooded. There are many tributaries, canals and streams in Alappuzha. Important tributaries
are Pookaithayar, Varattar, Kuttamperror Ar, Kuraykkalar, Puthanar, Utharapalliyar etc. Inflow of water
from rivers (cumulative effect) caused severe damage to all these ecosystems and caused habitat
loss and loss/damage of flora, fauna and aquatic ecosystem.

IMPACT OF FLOOD ON WET LANDS :
VEMBANAD LAKE -RAMASAR SITE -FLOODED

Vembanad lake system is the largest estuarine-lagoon system in Kerala. The lake consists of a complex
system of backwaters, marshes, mangroves and canal systems and extends to Ernakulam district and
Vaikom-Kumarakom in Kottayam district. Because of its ecological importance lake was designated
as Ramsar site for wise use of wetlands. Six perennial rivers, which originate from the Western Ghats
drain into the lake before joining the Arabian Sea. They are Achenkoil (128 km), Pamba (176 km),
Manimala (90 km), Meenachil (78 km), and Muvattuppuzha (121 km) which join at southern arm of
the lake and a branch of Periyar (244 km) which joins at the northern arm in Kochi.

Vembanad has a unique environmental habitat which supports rich and diverse species of flora and
fauna. Both freshwater and saline water species are present in this tropical estuary, faunal diversity
includes a large variety of fishes, prawns, clams, reptiles and birds. This ecosystem supports the third
largest population of waterfowl in India. Numerous species of resident and migratory birds are found
visiting this area for breeding and feeding.

All the three major rivers that flow through Alappuzha district Pamba, Manimala and Achenkovil,
discharge its water into Vembanad lake. Water gushed into the low lying areas as wetlands, paddy
fields and agricultural fields and caused severe damages to the crop and ecosystem. New exotic
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and invasive species of fishes such as African mushi, Red bellied Piranah, were abundantly found
in Vembanad lake after flood. This is a threat to the native endemic aquatic species of animals.
Availability of fresh water mussels were also reduced after flood. Lake is filled with more aquatic
weeds, solid wastes like plastics, electronics and cloths causing severe pollution.

The Vembanad backwaters in Kerala is a tourism destination where foreign and Indian tourists
cruise on houseboat and the annual tourist inflow is much above the carrying capacity of the
Lake. It is estimated that there are about 1000 house boats here. This has led to the pollution of
the water with leakage of fuels from the house boat. The local people say that this affects the
fish catch of the lake. The fishery of Vemaband lake consists of crab, clam, various varieties of
prawns, and many fish species including the famous pearl spot. In 2007, the MS Swaminathan
Research Foundation, in their report titled Measures to mitigate the agrarian distress in
Alappuzha and Kuttanad wetland ecosystem sounded a warning. “The changed ecology is
believed to have led to the loss of about 23 species of fishes, prevented migration of about
13 other species, led to the decline of 33 percent of bird population, [and] brought in new
predatory bird species like Neerkozhi.”

The depth of the river has decreased and due to floods the polluted water was washed off and
the local people say that fish is more tasty and bigger in size. But local people say that the catch
of Karimeen is very less now. The flood has also affected the clam fishery due to deposition of
silt.

Alappuzha has a number of ponds, most them are used for fish farming. All ponds in the flood
affected Gramapanchayats were flooded with overflowing water from rivers and canals and became
polluted and damaged. All wells in the flood affected regions were contaminated with flood water
and polluted. Solid and liquids waste were dumped in wells and water became unfit for drinking and
the area faces serious drinking water scarcity.

NEW SPECIES OF FISHES -ECOLOGICAL IMPLICATIONS OF FLOOD ON VEMBANAD LAKE

Afterreceding of flood waterfrom kolelands/ paddy fields, thereis profuse growth of small herbaceous
weedy plant Thelkada (Heliotropium indicum) all along the paddy field posing serious problem in
agriculture. Similarly after flood, there is an abundance of new back water fish species such as Vatta
(Malabar trevally) (Caranngoides malabaricus) Manthal (Common sole) (Sole sole) in Vembanad and
allied areas. Abundant growth and distribution of aquatic weeds also a major problem in Vembanad
allied wet lands. But local fishermen says that aquatic weed provided a breeding site for fish.

Water entered the forest and timber depot to the height of 6 feet and herbaceous medicinal
plants, shrubs, small animals, soil living organism were swept away in the surging flood waters
and lost. Major trees present in the forests are Teak (Tectona grandis) Mahagony (Swetenia
mahogony) Anijili (Artocarpus hirsutus) etc. Trees were not affected much by the flood but soil
erosion occurred and flood dumped large quantity of plastic wastes in the forest area thus
raising many ecological problems.

Herbaceous medicinal plants such as Mukkutti (Biophytum sensitivum) karukappullu (Cynadon
dactylon), kurunthotty (Sida cordifolia) shrubs such as arali (Nerium oleander) chethi (Ixora coccinea)
trees such as kanjiram (Strychnos nuxvomica) elanji (Mimusops elenji) etc were uprooted out. Large
es such as anjili (Artocarpus hirsutus) Ezhilampala (Alstonia scholaris) etc were withstand the flood.




Fig. 56. Alappuzha District -- LSGs Selected for Biodiversity Study.
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Fig. 57. Alappuzha District -- Drainage map.
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Fig. 58. Alappuzha District -- Flood impact map.
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Fig. 59. Alappuzha District -- Disaster prone map.
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3.3.11. KOTTAYAM

3.3.11.1. DISTRICT PROFILE

Kottayam can be divided as highland, midland and lowland, the bulk being constituted by midland
regions. The important rivers of the District are the Meenachil, Muvattupuzha and Manimala.

3.3.11.2. THE DISASTER- FLOOD/LANDSLIDES OF 2018

The average rainfall during 1 June to 22 August in the district is 1531.7mm but during 2018 it was
2307 mm which was an excess of 51%.

3.3.11.3. STUDY AREA AND ASSESSMENT METHODOLOGY

The study on impact assessment of flood on biodiversity was conducted in severely affected
twelve GramaPanchayats in Kottayam district, viz, Arpookkara, Kallara, Koottickal, Kumarakom,
Maravanthuruthu, Mulakulam2, Payippad, Thiruvarppu, T.V. Puram, Udayanapuram,Vazhappally and
Velloor.

3.3.11.4. IMPACT OF FLOOD/LANDSLIDES ON ECOSYSTEM
1) RIVERINE ECOSYSTEM

The main affected rivers are Meenachil River, Muvattupuzha River and Pampa River. The Meenachil
River flowing through Arpookkara and Kumarakom region was affected. Mud deposition occurred
in rivers and streams and plastic wastes got accumulated in the river. Muvattupuzha River is flowing
through Mulakkkulam, Thiruvarppu, Udayanapuram and Velloor Panchayats, where the water became
more turbid and depth decreased due to siltation. In Udayanapuram fl