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Abstract 

Coastal erosion is a major challenge for the people who are living along the west coast villages in 

Kanyakumari district.  In the last two decades, the coast became vulnerable to erosion resulting 

loss of life and property.  The interface of land and sea has also become fragile and show a 

gradual and continuous ‘accretion’ or ‘eroding’ tendency over a longer time scales, threatened 

the communities with this change of coastline.  The Arabian Sea is usually rough during south-

west monsoon (June-September) with waves as high as 10-15 feets with strong wind.  Even 

though many causes influenced in erosion, strong waves are the prime cause for this threat.  In 

the last 30 years of observation by using remote sensing techniques, the shoreline varies by 679 

meters.  After the year 2000, less accretion and more erosion recorded in this coast.  The Indian 

government take many efforts to mitigate coastal erosion by constructing groins and RMS walls, 

to protect the villages from erosion.  Temporary remedial measures like dumping of stones are 

adopted at many places.  As a part of permanent protection measure so as to create beach and 

retain them, a series of groin field has to be created in this coast. 

Keywords: coastal erosion, shoreline, up-drift, down-drift, longshore currents. 

Coastal Erosion 

The landward displacement of the 

shoreline caused by the forces of 

waves and currents is termed as 

coastal erosion.  It is a major 

challenge for the communities who 

are living along the West coast 

villages of Kanyakumari district.  The 

Arabian sea is usually rough during 

southwest monsoon (June to 

September) with wave as high as 10 

to 15 feets with strong wind.  

Development activities, global 

warming, climate change and sea 

level rise not only introduce any 

types of coastal hazards, but they 

also stimulate the existing hazards.  

The coastal villages of Kanyakumari 

district faces severe such threat due 

to rapid changes in geology and 
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geomorphology, sea-level change, 

tropical cyclones and associated 

storm surges. 

Over the last 100 years, global sea 

level rose by 1.0 to 2.5 mm/year.  

Present study estimates the future 

sea-level rise induced by a climate 

change range from 20 to 86 cm for 

the year 2100.  It has been estimated 

that a 1 metre rise in sea-level could 

displace nearly 7 million people from 

their homes in India (IPCC Report, 

2001). 

According to the United Nations 

Environment Programme (UNEP) 

report, the average population 

density in the coastal zone was 77 

people/sq.km in 1990 and 87 

people/sq.km in 2000, and 99 

people/sq.km in 2010 and a 

projected density of 112 

people/sq.km in 2020 (UNDP, 2007). 

Collectively, this is placing both 

growing demands on coastal 

resources as well as increasing 

people’s exposure to coastal hazards.  

At least, 200 million people were 

estimated to live in the coastal flood 

plains in 1990, and it is likely to 

increase as 600 million by the year 

2100 (Mimura N. Nicholls, 1998). 

After the 2004, December Tsunami 

and the 2017 November Okhi 

cyclone, the district learned lessons 

on the impact of natural hazards in 

terms of high damage potential for 

the life, property and the 

environment. 

Most of the landforms along the 

southwest coast of Kanyakumari 

district have undergone 

morphological deformation due to 

the effect of Tsunami (Kaliraj and 

Chandresekar, 2012). 

In the last two decades, erosion in 

this coastline has become evident 

with loss of beach and eroding 

shoreline.  The interface of land and 

sea has also become fragile, and 

show a gradual and continuous 

‘eroding’ and acerating tendency 

over a longer time scale, threatened 
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the communities with these change 

of coastline. 

Owing to the lack of anti-erosion 

structure, sea water entered the 

villages and washed them, every 

year.  The people in the villages are 

fighting a losing battle to safeguard 

their residential houses being eaten 

away by sea erosion. 

Coastal Terms 

 Coastline/ shoreline: is the 

interface between the ocean and 

land. 

 Longshore/ littoral current: is 

the current running parallel to 

the beach. 

 Littoral/ longshore drift: is the 

transportation of sediments 

along the coast parallel to the 

shoreline. 

 Swash and backwash: when 

wave breaks, water is washed-

up the beach is called swash and 

the water runs back down the 

beach is called backwash. 

 Rip current: is an intermittent 

strong surface current flowing 

seaward from the shore. 

 Accretion: is the process of new 

layers or parts being added to 

something so that it increases in 

size. 

Causes of Coastal Erosion 

 Influence of high energy waves 

from different directions. 

 Wave diffraction and movement 

of seaward littoral current. 

 Diverting sediment supply to up-

drift by artificial structures cause 

erosion on the down-drift side. 

 Seaward flowing rip current 

during monsoon season. 

 Un-regulated sand mining which 

induced removal of sand deposits. 

 Encroachment of coast for habitat 

and removal of coastal vegetation 

due to increase of population. 

 Sea level rise due to high tide and 

global warming.  Small rise in sea 

level can cause large change in 

position of coastlines for flat 

areas. 
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The worst impacts in the recent 

years 

 Eight villages of Thoothoor 

panchayat are worstly affected by 

the Arabian Sea, every year. 

 More than 500 houses have been 

washed away in last five years. 

 More than ten houses were 

washed away in Thoothoor and 

Chinnathurai in the year 2017. 

 The sea has eroded coastline by 

almost half a kilometer in the last 

ten years, elders says. 

 The fishermen migrate to other 

states during SW monsoon for 

their livelihood.  

 The casuarinas trees planted on 

the shore of Chothavilai beach 

also been damaged recently by 

sea erosion. 

 Most of the groundwater aquifers 

in the near coast villages become 

saline, due to sea water intrusion. 

About the Coastal Villages 

These villages lie between 77o.6’ and 

77o34’ of the eastern longitude and 

8o5’ and 8o2’ of northern latitude.  

The 59 km coastline starts from 

Kanyakumari and ends with Neerodi. 

About 21 per cent of the total 

population of the district living in 

these villages.  Almost 98 per cent of 

the people along this coastline are RC 

Christians and their major 

occupation is sea fishing.  

Kattumaram is the traditional fishing 

craft.  Since these crafts need lot of 

physical power, now the number of 

mechanized crafts are increased 

significantly.  

There are three fishing harbours at 

Muttom, Colachel and 

Thengapattinam situated in this 

coastal belt.  Cuttle fish, tuna and 

shark are the main fishes caught in 

this fishing sector. 

The monsoon season plays a vital 

role in fish production in this district.  

The Southwest monsoon starts June 

to September and North east 

monsoon in September to December 

every year.  The coast is endowed 

with rich fishing potential which 
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remains under exploited.  One of the 

world’s richest fishing grounds “The 

Wedge Bank” occupies nearly 10,000 

sq.km is near to this coast.  To ensure 

the conservation of fishery resource 

the government impose complete 

ban on fishing by mechanized crafts 

from June 16 to July 31 (45 days) in 

this west coast as the breeding 

period of fishes. 

Coastal Landforms and Shoreline 

Changes 

This coastal stretch is divided into 

four sectors Kanyakumari, 

Rajakkamangalam, Colachel and 

Thengapattinam.  In the recent years 

erosion is more than the accretion in 

this coast.  The maximum erosion is 

observed in Kanyakumari, Kovalam, 

Keezha Manakudy, Pallam 

Puthanthurai, Ramanthurai and 

Thengapattinam.  The highest 

erosion taken place at 

Thengapattinam sector with an area 

of 0.14 km2 (Kaliraj and 

Chandrasekar, 2012). 

In the past three decades the erosion 

was so severe and the total area was 

lost due to erosion is 3.125 km2.  

Except Muttom almost all beaches of 

this coastline are erosional concept  

(Nagamani, 2008). 

As per the remote sensing data and 

analysis, the erosion rate observed in 

this coast is given in the following 

table.  

Table 1. Erosion rate 

Sl. 

No. 
Village 

Erosion 

Rate in 

m/year 

1. Kanyakumari 0.86 

2. Mela Manakudy 0.57 

3. Pallam 1.74 

4. Rajakkamangalam 0.9 

5. Muttom 0.17 

6. Manavalakurichi 0.6 

7. Colachel 1.2 

8. Ramanthurai 0.95 

9. 
Enayam 

Puthenthurai 
0.9 

10. Thengapattinam 1.75 
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Nearly 8.27 per cent coastline are 

covered by Teri sand and salt pans 

occupied 1.82 per cent.  The 2004 

Tsunami and the 2017 Okhi cyclone 

have further amplified beach erosion 

and coastal vulnerability. 

The coastal plains with gentle slope 

is historically classified as erosion 

prone (Survey Report, Calcutta). 

The ocean currents such as SW 

monsoon currents, NE monsoon 

currents and summer currents play 

an important role in the coastal 

configuration of this coast. 

The coastal upland in the 

Kanyakumari, Muttom and Colachel 

area are mainly influenced with 

rocky-shine and off-shore outcrops 

acting as natural barrier to wave 

actions and storm surges.  

Sandy beaches are found in the 

Sanguthurai, Chothavilai, 

Pillaithoppu, Ganapathipuram, 

Rajakkamangalam and Simon Colony 

coastal stretch due to swashing of 

large amount of sediments resulting 

from waves (Henry et al., 2004).  

However the major part of this 

coastal area namely Kovalam, 

Manakudy, Pallam and Enayam are 

noticed with severe erotional 

activities due to backwashing of 

sediments by destructive wave 

action. 

Along the near shore area the sand 

dunes are roughly parallel to the 

shore line through discontinuously 

distributed along the coast. 

Owing to the peculiar nature of the 

coastal configuration, this west coast 

is experienced with very high wave 

energy [6.5 – 8.5 kJ/km2] (Murthy, 

and Varadhachari, 1980). 

Due to the unique geographical 

location of this coast at the 

southernmost tip of the Indian sub-

continent, the waves and currents 

approaching from various direction, 

breaking at various angles with the 

coast, longshore current generate in 

different direction and intensity. 
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The coastal zones having lower 

energy wave results in sandy 

beaches due to deposition of 

sediments, which formed young 

beaches and depositional landforms. 

This coastal surface is generally 

sloping towards the sea interspersed 

with shallowed water bodies such as 

backwater and creeks (Jona et al., 

2001). 

Mitigative and Control Measure 

There are two methods adopted to 

mitigate coastal erosion. 

Hard / Structural Method 

RMS Walls 

It may be useful in case of protection 

of a particular area from erosion and 

storm surges.  Although adverse 

effect is experienced on downstream 

side, it may increase erosion by 

deflecting wave energy on to the 

sand in front and besides them.  High 

wave can wash over sea walls and 

the protected property. 

In the west coast villages of 

Kanyakumari district, 42,000 metres 

of RMS walls were constructed at a 

total cost of 30.45 crores under the 

control of Anti sea erosion division of 

Kanyakumari district. 

Groynes 

These are structures made of hard 

material (boulder/concrete) that 

extend from the shoreline into the 

water. They help the counter erosion 

by dissipating wave energy and by 

trapping sediments from the littoral 

currents. Groynes accumulate sand 

on their updrift side but erosion is 

worse on the down-drift side, which 

is deprived of sand.  

The table shows the details of 

groynes constructed by the anti sea 

erosion division, Kanyakumari 

district in the west coast villages
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Table 2. Anti sea erosion division 

Sl. 

No. 
Village 

Length  

(in Metre) 

Value  

(in Lakhs) 
Year Fund Support 

1. Kovalam 265 415 2003 

HUDCO Loan 

Wide G.O. Ms. No.120, dated 

21.03.2002 PWD Department 

2. Periakadu 225 283 2003 ,, 

3. Vaniyakudi 240 284 2003 ,, 

4. Kurumpanai 240 400 2003 ,, 

5. Simon Colony 366 255 2003 ,, 

6. Enayam East 216 255 2003 ,, 

7. 
Enayam 

Puthenthurai 
463 350 2006 12th Finance Commission 

8. Ratchakar Street 463 480 2006 ,, 

9. Manakudy 276 600 2007 ,, 

10. Periakadu 176 475 2009 ,, 

anti sea erosion works are done in 

Kanyakumari district for more than 

30 years under the support of state 

fund, HUDCO fund, 12th and 13th 

finance commission. 

Total value of anti sea erosion works 

executed in this district from the 

year 2003 are 30.45 crores for RMS 

walls and 40.97 crores of groynes.  A 

list of proposals for 27 groynes, 19 

RMS walls and 2, training walls for 

250 crores under TN VISION-2023 

are also submitted for executing in 

13th finance commission, state fund, 

Japan aid, NABARD and 14th Finance 

Commission (Department of Anti-Sea 

Erosion Division, Nagercoil). 

The rock groynes prevent longshore 

drift and encourage deposition of 

sediments.  This create a beach and a 

natural barrier that prevents wave 

from breaking directly on the cliff 

base and thus prevents erosion. 

The groynes are designed adequate 

in numbers and also in respective 

length and spacing to prevent long 

shore erosion and also to reduce 
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down drift erosion on the lee side of 

the groynes. 

Soft Method 

Importing Sand / Beach 

Nourishment 

The sand lost to longshore drift or 

erosion is replaced from other 

sources.  In India like developing 

countries this method is not suitable 

due to its higher expense. 

Vegetation Cover  

It is the only low cost and suitable 

method to this coast.  This method 

involves mangrove and palm 

plantation and hence restrict sand 

movement and erosion.  Vegetation 

encourages dunes growth by 

trapping and stabilizing the blown 

sand.  Sand couch gross or lime grass 

can be transplant to encourage the 

growth of new fore dunes along the 

toe of the existing dunes, as these 

species are tolerant to sea water. 

These grasses act to reduce wind 

velocity across the surface there by 

trapping and holding sand.  ‘Marram 

Gross’ is most suitable as is 

positively thrives on growing dunes 

and easy to transplant. 

The vegetation will not prevent 

erosion directly but it will accelerate 

natural recovery after storm damage 

by creating a reservoir of sand 

within the fore dunes make the 

dunes able to withstand the next 

period of erosion. 

Conclusion  

The coastline is under heavy threat 

of erosion.  At present stones are 

dumped at many places as 

temporary remedial measure.  As a 

part of permanent protection 

measure so as to create beach and 

retain them, a series of groin field 

has to be designed based on the 

behaviour of the sea in this lengthy 

coast. Although groines protect the 

villages from the giant waves, these 

human intervention result in an 

alteration of sedimentation patterns 

by the long shore drift.  This means 
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that sediments quickly either erode 

from the coastline or get accreted in 

another region.  This affects the 

natural cycle and can led to the loss 

of lagoons, estuaries and the natural 

habitat that survives within it.  We 

should try and make every effort to 

control this from happening and 

protect the marine environment for 

the benefit of humans as well as the 

species surviving in these 

environments.   

Coastal erosion is a natural 

phenomenon because the sea is very 

deep in this area. Due to this, the 

wave action is more, when there is 

more wave action, there will be more 

sea erosion.  The government cannot 

do much about it.  But they should 

restrict the unnecessary disturbance 

found in the coast, because it is an 

eco-sensitive area.  The government 

is also trying to build the Manakudi 

port and it could increase the sea 

erosion. 

The administration to safeguard the 

marine wealth of the district, as this 

59 km of seashore with shark, 

dolphin and critically endangered 

Olive Ridley turtles nesting grounds. 

The district has valuable lands with 

roads along the shoreline, RMS walls 

are constructed almost the entire 

length of the coast.  But many places 

the structures tend to settle down 

continuously due to scoring erosion.  

The stability of heavy amount stones 

has been broken by the impact of 

huge wave action during monsoon 

period.  The improper and timely 

non-maintenance of the seawalls 

during the past years leads to a 

heavy damages/failure.  District 

administration involves with full 

effort for the reformation of the 

existing RMS walls in sinked portion 

and reconstruction in the washed off 

portions to protect the coast from 

erosion and ensure the livelihood of 

the people residing in these villages. 

Since the West Coast Villages in 

Kanyakumari District is prone to 

erosion, it would be taken as 

demonstration site for implementing 

the remedial measure to mitigate 

coastal erosion. 
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