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Chapter 1- General Introduction, Objectives and Methodology 
 
1. General Introduction  

 
India has a total geographical area of about 329 million hectares with forests cover 23 

% of geographical area of the country and coastline of over 7500 Km The country supports a 

diverse array of habitats or ecosystems such as forests, grasslands, wetlands, coastal, marine 

and desert and each with rich and unique floristic diversity. The forest cover of the country 

constitutes about 21.05% (692,027 km2) of India’s total geographical area (FSI, 2011). 

Champion & Seth (1968) have recognized 16 major forest types comprising 221 subtypes in 

the country. The Western Ghats mountain chain running parallel to the Western Coastline of 

Southern India is one among three Biodiversity Hotspot of the world (Myer et al., 2000) and 

is considered as one among the eight hottest hotspots of biodiversity across the world. IUCN 

recognized Western Ghats as one of the Worlds Heritage site.  The Western Ghats harbors 

7,402 species of flowering plants, 1,814 species of non-flowering plants, 139 mammal species, 

508 bird species, 179 amphibian species, 6,000 insects species and 290 freshwater fish species 

including nearly 325 globally threatened taxa (Bawa et al., 2007).  

The richest stretch among important Eco regions in the Western Ghats are chiefly 

within the Southern Western Ghats region extending from the Nilgiri plateau and southwards 

(Nair, 1997) which include mainly the Kerala part of Western Ghats. Kerala has richest 

biodiversity wealth including 5094 flowering plants with 1709 endemic taxa (Sasidharan, 

2004).  The rich mountain chains, evergreen bioclimate with more than 3000mm annual 

rainfall, different forest types, 44 small perennial rivers, wetland ecosystem including worlds 

most unique and threatened Myristica Swamps, Shola-Grassland ecosystems and low elevation 

evergreen Riparian forests enrich the Southern most state Kerala as one among the most 

biodiversity rich state in India. The ancient mountain chain in the Indian sub continent provides 

platform for wide range of human culture including 37 different ethnic groups restricted to the 

Kerala region. The Anamalai landscape unit extend from Nelliyampathi Hills upto the 

Anamudi Peak (highest mountain chain in the Western Ghats 2694m) in Munnar are considered 

one among the three-biodiversity hotspot regions within the Western Ghats (Nair, 1996). The 

Chalakkudy River is considered as richest fish diverse river in the region with 104 fresh water 

species with 3 Critically Endangered (IUCN) species endemic to the River (Raghavan et al., 

2000). The pioneering studies on riparian forests were conducted in the Chalakkudy River in 

the Western Ghats and are account for the fish diversity (Bachan, 2003, 2010; Bachan et al., 

2014; Bachan and Pooja 2018).  
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 The abnormal rainfall and subsequent flood happened in Kerala in August 2018 had 

severe impact on river systems, riparian forests as well forest areas with landslide and severe 

erosion. According to data from India’s ministry of home affairs, a total of 1375 human lives 

were lost and over 400 were injured this monsoon season due to floods across eight states. Of 

the eight states, the damage in Kerala is the most prominent as it recorded loss of 498 human 

lives so far (till September 13) and injuries to at least 140 persons, the death of 46,867 animals 

and 17.2 million poultry (Mongabay, 2018). The CWC report (2018) suggests modification of 

reservoir curve or operational patterns for effective disaster management. The data of CWC 

report on water flow on rivers especially and Periyar River Basin (PRB) and Chalakkudy River 

Basin (CRB) indicate the heavy flows downstream to dams comparing to the free flow stretches 

and others indicate the immediate dam water release contributed to the damage (Sudheer et al., 

2019; Anonymous, 2018).  
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The areas of the Chalakkudyr river Basin is one of the worst affected due to heavy 

rainfall and subsequent landslide and also due to torrential river runoff since the six major dams 

in the upstream (Upper Sholayar Dam, Lower Sholayar Dam, Parambikulam Group Dams 

(Parambikkulam, Peruvaripallam, Thunakkadavu) and the Poringalkuthu)  had to open on a 

sudden due to heavy rainfall in the 1704 Sq Km Catchment. The results were heavy damage to 

the Ecosystems especially the Riparian Forests as well as other forest areas due to Landslide. 

The Kerala State Biodiversity Board has initiated several projects to understand impact of flood 

2018 on biodiversity and one among the important area selected is the Athirapilly Grama 

Panchayath in Thrissur District through which the Chalakkudy River is flowing and is the 

fourth largest Panchayath in the state with high forest cover and biodiversity richness.  

The present study focussed on collection of benchmark data on Ecosystems and 

biodiversity and assessment of impact of flood/landslide on ecosystems and biodiversity of the 

Athirapilly Grama Panchayath. A methodology for impact assessment, monitoring and 

evaluation for flood impacted ecosystems especially riparian forests was also envisaged during 

the study and that could be useful for the restoration of the ecosystems in the study area as well 

for other areas of Kerala. A summary of the project proposal and project sanction orders are 

provided in the annexure 1.1 and 1.2 respectively.  

 
2. Objectives 
 

1. Pool existing data on all sections of biodiversity and Ecosystems including endangered 

species and unique ecosystem in the region. 

2. Map flood/landslide impact on vegetation as well as riparian areas  

3. Collect bench mark data and map the impact of flood/landslide on all sections of 

biodiversity and Ecosystems using rapid assessment methods and also Asses the human 

perception on flood impact on biodiversity and ecosystems using participatory 

methods. 

4. Evaluate the impact of flood and landslide on biodiversity and Ecosystems using the 

data collected.  

5. Develop methodology for assessment and monitoring in long-term involving 

communities and online/android protocols for important species and ecosystem such as 

wetlands and riparian areas.  
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3. Materials and methods 
 
3.1. Study Area  
 

Athirapilly Grama Panchayath is the largest of the thrissur district and fourth among 

the Grama Panchayaths of the Kerala state.  Athirappilly panchayath has high biodiversity 

richness and is an important eco tourism location in Southern India, blessed with the famous 

Vazhachal and Athirapilly Waterfalls and the Vazhachal-Sholayar Forests. The Vazhachal 

Forest Division completely comes within the Administrative boundary of the Grama 

Panchayath and portions of Parambikulam Tiger Reserve and Chalakkudy Forest Division of 

central forest cricle account for high biodiversity value.  

 
Location and Boundaries  
 The Athirappilly  grama panchayath is located 10o 14l 47.72ll - 10o 22l 59.77ll N and 

76o 26l 18.78ll - 76o 54l 5.56ll E in the Chalakkudy  thaluk of thrissur district, 24-95 km East 

from the Chalakkudy town along the Anamala Road. The Grama Panchayath is 60 km away 

from the district headquarters in Thrissur city, 70 km northeast of Kochi city, 55 km northeast 

of Cochin International Airport and 30 km from Chalakudy town. The southern boundary is 

covered by Chalakkudy River, and Ernakulam district, Valaparai of Coimbatore Dstrict of 

Tamil Nadu at the Eastern Boundary of Thrissur District, and the Western boundary is covered 

by Pariyaram and Kodassery Grama Panchayaths.   

The Anamalai interstate road connecting the Chalakkudy town to the Valparai in Tamil 

Nadu, built by British for timber extraction is traversing the Panchayath  starting from its 

eastern boundary i.e. Thumboormuzhi upto the interstate boundary where a stream draining to 

Sholayar river at Malakkappara in between Kerala and Tamilnadu Forest Checkpost.   There 

are 197 Kms of roads suitable for vehicular transport  is the only way for transportation. Ex- 

service men colony formed in 1957 and they become the major inhabitants in this region.  

Athirappilly grama pannchayath is formed after the division of pariyaram Grama Panchayath, 

one of the vast panchayath of mukundapuram thaluk first into Vettilappara Grama Panchayth 

and later renamed as Athirappilly Grama Panchayath in 1977.  
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Physiography 
The administrative area of Athirapilly Grama Panchayath composed of four distinctive 

physiographic zones based on the terrain and height classes, (i). Highly elevated plateaus of 

>1000 m in the Malakkapara-Valparai region in the southern boundary; (ii). A medium 

elevation (500-800 m) plateau in the Sholayar-Orukomabn area; (iii). Slightly ascending zone 

from the (200 m) Vazhachal region to the (500 m) medium elevation area in the 

Orukombankutty – Vachumaram area – Pandaran Para area and (iv). The 200 -50 m zone from 

the Vazhachal to Thumboormuzhi area.  

Geology Rock and Soil  
Geologically, the area consists of crystalline rocks of archaen age of either igneous or 

metamorphic origin. They comprise chiefly of Charnockites, granites, and granitic gneisses 

with narrow bands of pyroxene granulates and magnetite quartz are most widespread. Many of 

the horn blendic and biotite gneisses are of the nature of charnockites (Geological Survey of 

India 1976). 

 

Climate and Bioclimate  
The period from month of November to February is the colder season in which days 

are very hot and the nights are cold. Usually the days are very hot and the nights are cold. 

Deciduous species begin to shed their leaves during this period. This followed by hot season 

or the summer March, April & May, days are very hot with high humidity and nights are hot 

or warmer except the hill stations such as Malakkapparai. This is sometimes intermingled with 

pre monsoon showers along with thunders and lightning especially in the month of May. Pre 

monsoon showers are frequent in the afternoons of the month May in the Hill stations such as 

Sholayar and Mallakkapparai. This is followed by the Monsoon season from June-November 

a characteristic feature of the Kerala as well as the Western slopes of Southern Western Ghats 

including the areas of Athirapilly Grama Panchayath. The Southwest monsoon starts with last 

of May or June up to early September. The first three months receives maximum rainfalls 

slowing down in September giving nearly two weeks of spring like season and this is 

immediately followed by the northeast monsoon in the October-November. This was the 

normal pattern of rainfall. The year wise distribution of the rainfall over the entire area is given 

in the Annexure 1.3 

Three different bioclimatic zones, Zone i. The Sholayar Wet evergreen Region, with 

high rainfall (>4000mm), 2-3 months of dry months covering major portions of Sholayar forest 
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area 700-1200m elevation represented with Medium elevation Evergreen or Wet evergreen 

forests and its sub types. Zone ii. The Vazhachal – Sholayar Low elevation zone with rainfall 

>3500<4000mm, 3-4 months of dry months in year covering mountainous regions in the 

Vazhachal, Charpa, Kollathirumedu Ranges and low elevation (Anakkayam-Sholayar River 

Downstream) of Sholayar Range. This region represents the low elevation evergreen forests 

and its degradation and edaphic types. Zone iii. Chalakkudy - Athirapilly and downstream with 

rainfall >3000, dry months 4. This area represented secondary Moist Deciduous Forests and 

semi evergreen types.  

 
Fig. 1.2 . mean Monthly Rainfall, Temperature & Dry Months 

 
Fig. 1.3 . mean Monthly Rainfall, Temperature & Dry Months 

(Sholayar – Malakkappara) Extract from 20 year normal rainfall (Bachan et al, 2014) 
 

 
 
 
 
 

Fig. 1.3. Mean monthly Rainfall, Temperature & Dry Months 
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Drainage and Watershed 
 

The Chalakkudy Main river and the Sholayar tributary along with two small sub 

tributaries i. the Anakkayam Stream and the ii. Knnankuzhithodu account for the watershed 

and drainage of the Athirapilly Grama Panchayath. The Chalakkudy River is the 5th longest 

river in Kerala with a length of 145 kms and 1704 Sq Kms of Catchment area. The Sholayar 

sub-basin has an area of 261.8 km2 and perimeter of 124 km. The river has a length of 124 km. 

Drainage density (Dd) is about 2.6, aerial length width ratio 2 and slope about 147m. The 

Chalakkudy main-river sub-basin has an area of 594.2 km2 and perimeter of 207 km. The river 

has a length of 92 km. Drainage density (Dd) is about 1.7, aerial length width ratio 1.4 and 

slope about 66 m. The whole Chalakkudy River basin has an area of 1484 km2 and perimeter 

of 271 km. The river has a length of 145 km. Drainage density (Dd) is about 2.3, aerial length 

width ratio 2 and slope about 67 m. (Bachan et al., 2014).  

The entire drainage from the Karappara, Parambikulam, Kuriyarkutty and Sholayar 

tributaries confluence at Orukombankooty the northern most boundary of the Athirapilly 

Grama Panchayath. The river flows as the main Chalakkudy river and get collected at 

Poringalkuthu Reservoir, the second Hydro Electric project in Kerala commissioned in 1957. 

The interstate diversion of the water (Parambikulam Aliyar Project- PAP) from Upper 

Sholayar, Parmabikulam Group Dams (Parambikulam, Peruvaripallam and Thunacadvu) 

diverts nearly 48% of the river water to Tamil Nadu. The Edamalayar augmentation scheme 

diverts water from Poringalkuthu Reservoirs during monsoon to Edamalayar Reservoir in the 

Periyar River.  

  

The Chalakkudy River has an annual current yield of 825 Mm3 of which About 685 

Mm3 of water is being annually diverted from Chalakkudy River to adjacent river basins 

through these two projects Madusudhanan (2009). The flow of the river is regulated with the 

operation of Poringalkuthu Dam. 
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Land use and Vegetation  
 

Majority of the area is forest areas and the Primary Evergreen forest types of both 

Medium and Low elevation dominate along with secondary or degradation types such as 

secondary semi evergreen or deciduous forests. The low elevation riparian evergreen forests 

and the freshwater hill Wally Marshy wetlands or Vayals constitutes the unique Ecosystems. 

The area leased to Plantation Corporation of Kerala (PCK), TATA coffee Ltd and for farming 

used as Tea and Oil palms respectively.  

 

 
Table.1.1 Vegetation of Athirapilly 

Grama Panchayath 
 

Sl.no Vegetation type                     Area in Sq.km 

1 Primary Forest Types and Sub 

types 

231.5003 

2 Secondary Forest Types 63.75119 

3 Non Forest Plantations 6.18 

4 Forest Plantations 45.022 

 
 
 

           
 
 
 

67%

18%

2% 13%

Fig. 1.4. Forest Area in Sq.km

Primary Forest Types andSub typesSecondary Forest Types
Non Forest Plantations
Forest Plantations
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Table 1.2. Major Landuse changes – area diverted during the last 15 years from 
Vazhachal Forest Division 
Sl. 
No 

Agency Area 
Diver
ted 
(Ha) 

Purpose Order Year 

1. PWD 0.5 Vettilappara Bridge FCA/11.2/127/K
ER/KC.                 
1296 

2002 

2. KSEB 0.008 Electrification of 
Anakkayam Kadar 
Settlement – Underground 
cable 

GO (Rt) 
NO.80/06/F&WL
D 

2005 

3 Athirappilly 
Grama 
Panchayath 

0.061
5 

Under ground pipe line for 
drinking of water facility in 
4 Tribal colonies in 
Athirappilly Grama 
Panchayath 
 

GO 
(Rt)NO.228/06/F
&WLD 
 

2006 

4 BSNL 0.012 
 

For Installing BSNL tower  
at Vazhachal   
 

4KLB 645/09-
BAN/5663                                                                
dt 18/09/2009 
 

2009 

5 KSEB 0.002 
 

For Drawing service wire 
of 20 metre  to the 
proposed tower at 
Vazhachal  for BSNL 
Tower  

4KLB644/09-
BAN/5664                                 
dt.18/09/2009 

2009 

6 BSNL 0.012 
 

For installing BSNL tower  
at Athirappilly  
 

4KLB 643/09-
BAN/5677                                                           
dt 23.09.2009 

2009 

7 KSEB 0.002
7 
 

For Drawing 3 phase LT 
UG Cable for KSEB for the 
Proposed GSM Tower for 
BSNL  at Athirappilly  

4KLB642/09-
BAN/5703                            
dt 25.09.2009 

2009 

 KSEB 4.000 Poringalkuthu Left bank 
hydro Electric 
Project(16MW) 

4KL B 830/11-
BAN/3793 

2013 

 KSEB 8.000 Anakkayam Hydro Electic 
Project 

FCA/11.1/14/KE
R/3732 

2013 

8 KSEB 4.92 
 

For Porigalkuthu small  
Hydro Electic Project 
 

4 KLB 830/11-
BAN/5020                     
dt 17.3.14 

2014 

9. Tribal 
Settlements 

2.598 Developmental Rights for 8 
settlements 

FRA 2006/ 
Section 3(2) 

2013-14 

 Total 20.11
62 

   

Source: MoEF& Kerala Forest Department.  
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Demography and Ethnic Diversity 
 

Athirappilly Grama Panchyath has total population of 8808 people of which 4345 are 

men and 4460 are women. Among these 2404 (27%) of the population are Scheduled Casts 

and 1045 (12%) are Scheduled Tribes (Development Plan, 2019). The area is home to 40% 

populations of the Kadar, one of the five Particularly Vulnerable Tribal Community (PVTG) 

of the state.  

Remaining 5351 (61%) percentage include plantation labourers and members of ex-

service men colony, settlers in the Pukayilapara came during the construction of Poringalkuthu 

dam (1930-1950) and the general community belonging to chiefly the farmers.  

 

       
 
The panchayath is actually the assortment of different cultures from different locations 

of Kerala. The 18 Km land from Thumboormuzhy to Athirappilly is revenue land and it is the 

only area were substantial population existing and the remaining 83 Km is uninhabited forest 

land. There are 13 wards which are located near the reserve forest. The main difference with 

other panchayath is, here we can see isolated colonies of different cultures along the 75 Km 

stretch. There are 13 tribal settlements in the Panchayath including Kadar PVTG and Malayar 

and Muthuvan tribes. Another inhabitants in this region include Thamilians and other peoples 

from different locations came here as plantation workers. Majority of the people in this 

Panchayath are forest dwellers and farmers. Most of them are depending on forest produces for 

their livelihood. 

 

 

27%

12%61%

Fig. 1.5. Population  Of Athirapilly GP

SCSTOTHERS


























































































































































































































































































































































































































































































































































































































































