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Foreword 
 
Coastal Zone is one of the most fragile and dynamic ecosystem having the interface of 
sea and land. Interactions between various natural processes and human activities are 
important factors in the coastal areas. About 40% of the world’s population lives within 
100 km of the coastline and this proportion is increasing. There has been increasing 
anthropogenic pressure on the coastal ecosystem. In addition, the coastal ecosystems 
are vulnerable to natural phenomenon such as waves, tides, storm surges, erosion etc.  

India has a long coastline of 7516 km including that of its Island territories. Coastal 
Zone in India, assumes its importance because of high population pressure, 
development of various industries and spurt in recreational activities, exploitation of 
renewable and non renewable natural resources, discharge of waste effluents and 
municipal sewage etc. Periodic storms and cyclones as well as erosion further adds to 
the problems in the coastal areas. In view of the dynamic nature of the coast, it needs 
to be monitored regularly. 

Taking appropriate coastal protection measures require spatial information on the 
status of the shoreline and its dynamic behavior including the areas undergoing erosion 
and accretion. The spatial information on the change in shoreline over a period of time 
and the associated processes active along the Indian coast are not available. Thus, 
Space Applications Centre, at the behest of Central Water Commission, Ministry of 
Water Resources, Government of India has taken up the task of preparation of 
shoreline change inventory of Indian coast based on maps prepared using satellite data 
of 1989-91 and 2004-06 on 1:25,000 scale. These maps depict areas under erosion, 
accretion as well as stable coast. In addition, the status of coastal protection measures 
taken by states are also depicted. This is for the first time a spatial inventory on 
shoreline changes using satellite data has been created for the entire country.  

I am sure, the present atlas will be useful to the scientific community and decision 
makers in investigating the coastal changes as well as in taking appropriate action for 
protecting the Indian coast and thus will go a long way in conserving the coastal 
environment of the country. I would like to place on record my deep appreciation to all 
those who have made contributions for the success of this project.  
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INTRODUCTION 
 

Coastal zone is the area of interaction between land and sea. It includes both 
terrestrial as well as marine resources, which are renewable as well as non-
renewable. In addition, interactions between various natural processes and 
human activities are important factors in the coastal area. India has a long 
shoreline of about 7500 km including its island territories. Coastal zone in India 
assumes its importance because of high productivity of its ecosystems, 
concentration of population, exploitation of natural resources, discharge of 
waste effluent and municipal sewage, development of various industries, 
increasing load on harbors, spurt in recreational activities and above all 
petroleum exploration activities. 
 
The destruction and loss of land due to sea erosion is a severe problem, 
particularly for a country like India facing explosive population growth. 
Shoreline is a dynamic geomorphological entity, which responds to the 
external forces exerted by waves, tides, nearshore currents and the resultant 
sediment transport. When the resultant sediment transport entering a 
particular area is greater than the sediment going out from the area, accretion 
or beach development takes place. On the other hand, when there is a deficit 
of the incoming sediment supply into a particular area with reference to the 
sediment going out of the same area, beach erosion takes place. Beaches act 
as constant absorbers of the wave energy of water and though subject to small 
disturbances, remain in equilibrium. However, sometimes this equilibrium gets 
disturbed due to either natural phenomena or human intervention. When shore 
structures are constructed, it is quite likely that equilibrium condition is altered. 
Since this can cause considerable damage and reduce the effectiveness of 
such structures, it is necessary to study the equilibrium condition of shores 
before constructing such structures. Therefore, it is of utmost importance to 
get information on accreting, eroding and stable coasts so that effective 
measures to combat sea erosion may be taken. 
 
Major concern of coastal zone management is to ensure a rational 
development of area and judicious use of its resources, which is consistent 
with the surrounding natural systems and environment. Environmentally 
effective policy decisions pertaining to coastal zone management depends 
upon accurate and comprehensive scientific data. A basic problem confronting 
our country is limited availability of geographic data on coastal zone. Accurate 
and updated scientific data is required on coastal wetlands/landform/land use, 
shoreline changes, sediment transport and water quality of near shore waters.  
 
Satellite data have proved to be extremely useful in creating baseline inventory 
of the entire Indian shoreline at 1:250,000, 1:50,000 and 1:25,000 scale 
(Nayak et al. 1991, SAC, 2012). The prepared landuse/wetland maps show 
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wetland features between high and low water lines and land use features of 
the adjoining shore (up to 1.5 km from high waterline).  
 
Coastal Protection and Development Advisory Committee (CPDAC) 
constituted by Ministry of Water Resources, Govt. of India in April, 1995 is the 
apex body responsible for formulating policies/ programmes, providing 
technical guidelines, monitoring, reviewing and co-ordinating coastal zone 
protection and developmental activities executed by different Central and State 
Departments along the Indian coastline. The committee recommended the 
need for preparation of Coastal Atlas showing information related to coastal 
erosion derived from satellite data and protection measures undertaken by all 
maritime states of India. A subcommittee was constituted for the purpose. The 
subcommittee met several times, discussed and finalised the contents of the 
Atlas. It was decided that shoreline change atlas of the entire Indian coast 
would be prepared based on Highest High Tide Line depicted on coastal 
landuse/landcover maps of 1989-91 and 2004-06 time-frame on 1:25,000 
scale The baseline data has been generated under two projects funded by 
Ministry of Environment and Forests (MoEF) with Space Applications Centre, 
Ahmedabad as a nodal agency with active participation of several related 
Central & State Government Departments and Academic Institutes.   
 
The entire database of coastal thematic maps prepared using satellite data for 
the period 1989-91 and 2004-06 time-frames has been digitised and put as 
part of Coastal Zone Information System (CZIS) in GIS environment 
developed at Space Applications Centre (ISRO), Ahmedabad. Coastal Zone 
Information System for entire India (CZIS-India) is developed to include and 
update all the coastal information viz. landuse, wetland, shoreline, coral reef 
etc. for all maritime states including Union Territories in ARC/INFO 
environment. The information is catalogued as per Survey of India 
topographical map indexing.  This data has been used as a baseline data for 
preparing the shoreline change atlas of India.  
 
The major task involved preparation of a digital shoreline change atlas in GIS 
environment using existing databases of coastal landuse/landcover maps 
prepared on 1:25,000 scale (1989-91 and 2004-06 time-frame), depict and 
quantify shoreline changes as eroding/accreting/stable, show status of 
shoreline protection measures taken by respective States and generate A3 
size State-wise Coastal Atlas of all the maritime states of India.  
 
The detailed tasks taken up are: 
 
i. Quantify and classify the shoreline as shoreline under erosion, stable and 

accretion for all the maritime states by integrating shoreline using existing 
database of 1989-91 and 2004-06 period. 
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ii. Integrate the field information on coastal erosion and shoreline protection 
measures of all the maritime states of India in GIS environment.    
 

iii. Analyse satellite data of 2011-12 period for selected hotspot areas (areas 
showing large shoreline changes) and understand coastal processes 
responsible for such changes. 

 
iv. Generate Six Volumes of A-3 size coloured digital as well as hard copy 

Coastal Atlas of India (Volume 1 covering Gujarat, Daman & Diu, Volume 
2 covering Maharashtra & Goa, Volume 3 covering Karnataka & Kerala, 
Volume 4 covering Tamilnadu, Puducherry & Andhra Pradesh, Volume 5 
covering Odisha & West Bengal and Volume 6 covering Lakshadweep & 
Andaman & Nicobar islands). 
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DATA USED 
 

Primarily, landuse/landcover maps on 1:25,000 prepared using IRS-P6 LISS-
IV data of 2004-06 period and SPOT-1 & 2 Multispectral and IRS-1A & IRS-1B 
LISS-II data of 1989-91 period available at Space Applications Centre, 
Ahmedabad have been utilized. In few cases where suitable data were not 
available, the data of nearest time frame were used. These maps depict 
shoreline as Highest High Tide Line (HTL) and Low Tide Line (LTL). Shoreline 
changes with respect to Highest High Tide Line have been taken up for the 
present work. The entire database has been put in GIS environment as part of 
Coastal Zone Information System (CZIS) developed at Space Applications 
Centre (ISRO), Ahmedabad. Landsat TM, ETM and Resourcesat-1 AWiFS 
data of corresponding time frames was used for rechecking and confirming the 
continuity of HTL in adjoining map sheets. Status of coastal protection 
measures taken up by respective maritime states and UT were prepared in 
spatial format and were put in the GIS database.  
 
List of the satellite data used is summarised in the Annexure-III (Table 3 to 6). 
 
The status of coastal protection measures taken up by maritime states and 
UTs was provided by them through Central Water Commission (CWC), New 
Delhi. These were prepared in spatial format and were put in the GIS 
database. Details are provided in Annexure-III (Table 7 to 25).   
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METHODOLOGY 

 
Following steps were undertaken: 

 
i. The existing Coastal Zone Information System (CZIS) developed at Space 

Applications Centre (ISRO), Ahmedabad has been primarily used. Coastal 
landuse maps for the entire Indian coast prepared on 1:25, 000 scale for 
1989-91 and 2004-06 time-frame available in CZIS have been used for 
shoreline change mapping. 
 

ii. National Spatial framework from NRDB has been used for organizing and 
creating the database. The basic framework of CZIS-India is prepared for 
all maritime states and Union territories of India on 1:25,000 scale. One 
degree consists of 8X8 rectangular grids or cells.  Each rectangular grid or 
cell represents one SOI topographic area on 1:25,000 scale (M.C Gupta et 
al., 2000). 
 

iii. Spatial layer of Line (LN25) of 1989-91 time-frame (containing High Water 
Line, rail, road, drainage) has been taken from the CZIS database.  
 

iv. Spatial layer of Line (LN25N) of 2004-06 (containing High Water Line, rail, 
road, drainage) has been taken from CZIS database.  
 

v. Spatial layer of Point of habitation has been taken from CZIS database.  
 

vi. Registration of two time-frame data sets considering rail, road and HTL of 
1989-91 as base has been done.  
 

vii. Output spatial layer showing shoreline changes using overlay of rectified 
coverage and base coverage is created. 
 

viii. Maps were rechecked using Landsat TM, ETM, AWiFS and LISS-IV data 
to make it seamless in database.   
 

ix. Polygons for areas under erosion and accretion were created.  
 

x. Areas under erosion and accretion were measured for the main shoreline 
(excluding creeks, river mouths, estuaries). Shore length under erosion, 
accretion and stable categories were measured for the main shoreline 
(excluding creeks, river mouths, estuaries).  
 

xi. A table containing all the above statistics has been generated for each 
maritime state and U.T. 
 

5



 

xii. Status of shoreline protection measures have been depicted as per the 
information provided by the maritime State/UT agencies through Central 
Water Commission. 
 

xiii. A standard map composition and layout were finalised and have been 
used for final map composition of each map.  
 

xiv. Field checks were carried out and based on field observations, corrections 
were incorporated while finalizing the map. Field photographs were also 
taken during the field visits. 
 
Accuracy Assessment:  Classification as well as planimetric accuracy of 
the maps was assessed while carrying out the filed work. Overall the 
classification accuracy of these maps range from 90-95% at 90% 
confidence level.  The Planimetric Accuracy of these maps is 6.25 m as 
per Survey of India (SOI) standard.  
 

xv. Hotspots were identified based on the magnitude of shoreline dynamics. 
Recent satellite images (2011-12) were acquired and analysed.   
 

xvi. Finalised maps depicting shoreline changes were utilized for preparing 
shore line change Atlas of the Indian coast (Six Volumes).  Volume 1 
covers Gujarat, Daman & Diu, Volume 2 covers Maharashtra & Goa, 
Volume 3 covers Karnataka & Kerala, Volume 4 covers Tamilnadu, 
Puducherry & Andhra Pradesh, Volume 5 covers Odisha & West Bengal 
and Volume 6 covers Lakshadweep & Andaman & Nicobar islands. Digital 
Atlas in form of CD was prepared.  
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RESULTS 

Lakshadweep Islands 
 

The coral islands in the Arabian Sea known as Laccadive, Minicoy and the 
Amindivi islands previously were officially named Lakshadweep in November 
1973. They lie about 200 to 470 kilometers off the Kerala coast within the 
geographic limits of 8

0
 - 12

0 
N latitude and 71

0
-74

0 
E longitude. The islands 

consist of a chain of well developed coral reefs. There are about 36 islands, 
out of these only 10 are inhabited. Other islands are small and exist as satellite 
of the inhabited islands. Kavaratti is the capital of the Union territory 
Lakshadweep. The geographic area of the islands is 32 sq. km. The islands 
are flat, rising 3-9 meters above the sea. Chetlat is one of the northern most 
islands. The Minicoy island is the southernmost island of this group, separated 
from the rest of islands by a stretch of a sea that is about 180 km wide and is 
known as the Nine degree channel.  
 
The corals occur as atolls in which the coral reef formation appears annular or 
ring shaped in its plan view. An atoll is often topped by low sand islands, 
enclosing a lagoon. Almost all the atoll have NE-SW orientation with low lying 
islands on the east, a broad well developed reef on the west, with a lagoon in 
between, connected to the open ocean by one or more channels. The width of 
the lagoons varies from 1 to 4 km and most of the lagoons also have coral 
atolls arising from the lagoon. These atolls are rich in biodiversity harboring 
coral fauna over a hundred species. Small lagoons (of the Chetlat, the Kiltan, 
the Amini and the Kadmat islands) are virtually filled with sediments. Large 
lagoons (the Bitra, the Bangaram, the Suheli par and the Minicoy) are 
comparatively deep with central part of the lagoon being deeper. The margins 
of the lagoons are characterized by gravel and coarse sand. Shallow 
sandbanks bordering the reef are also covered by coarse sediments. The 
central region of the deeper lagoon is usually covered by fine sand and silt. 
Sand consists of entirely pure calcium carbonate, with very little silica, alumina 
or iron. The calcium carbonate from the sand has various uses such as in the 
manufacturing of cement and glass and also in the chemical and paper 
industry. 
 
Sandy beach characteristically make up the coast of all the Lakshadweep 
islands. Sand is medium to coarse grained and coralline in nature. Sandy 
beach is discontinuous on the Baliyapaniyam, the Cheriyapaniyam and the 
Perumal par reef. The Chetlat Island is enclosed with the beach on its entire 
eastern side. The Bitra, the Kiltan, the Kadmat, the Amini, the Bangaram, the 
Tinnakara, the Parali, the Agatti, the Pitti, the Valiyakara and the Cheriyakara 
islets of the Suheli par are entirely surrounded by the beach. Beach is 
continuous on the eastern side and discontinuous on the western side and 
devoid of beach in the extreme north of the Kavaratti Island. The Minicoy has a 
J-shaped beach circling the entire island. 
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The shoreline of Lakshadweep islands is 136.28 km.  It is observed that 72.03 
km length of the Lakshadweep islands coast has eroded, 63.24 km has 
accreted and 1.01 km has been stable during the time frame 1989-91 and 
2004-06 (Table-1, Fig. 1).  The total area eroded is 1.70 sq km and area 
accreted is 0.83 sq km (Table-1). Details for each individual map sheet are 
provided in Table-1.  

 

The smallest inhabited island of the Lakshadweep archipelago—Bitra (Map 
Sheet No. 49A02SE), shows mainly erosion along its entire coastal length of 
more than one kilometer. The other inhabited islands show both erosion and 
accretion. It has been observed that the erosion or accretion area is small but 
a larger length of coastline is affected. Amini (Map Sheet No. 49A12NE, 
49A12SE), Kiltan (Map Sheet No. 49A15NE, 49E03NW), Minicoy, Kalpeni, 
Cheriyam, Androth, Kavaratti and Cheriyakara islands show greater erosion. 
For other islands--Chetlath, Kadmat, Bangaram, Tinnakara, Parali and 
Valiyakara islet and Agatti, accretion is predominant. Stable coastal stretches 
are observed for Kavaratti and Cheriyakara. Plate 1 shows the erosion and 
accretion for Chetlath Islands and the coastal dynamics of Agatti Island are 
shown in Plate 2. Plate 11-13 shows the coastal protection measures around 
Kavarati Islands. Plate 14 show the accretion near Boat jetty (West Side), 
Kavaratti, Lakshadweep. 
 
Table-1: Map sheet wise results of shoreline changes for 1999-2000 and 
2004-06 time-frame for Lakshadweep islands. 

 

Sr. 

No. 

Map sheet 

no. 

(Island 

name) 

Erosion 

area  

   (sq.km)  

Erosion 

length 

(km) 

Accretion 

area  

(sq.km) 

Accretion 

length  

(km) 

Stable 

length 

(km) 

1 
49A02SE 

(Bitra) 

 

 

0.04 1.26 0.00 0.00 0.00 

2 
49A10NE 

(Chetlath) 
0.01 0.98 0.07 4.61 0.00 

3 
49A12NE 

(Amini) 
0.05 2.31 0.01 1.03 0.00 

4 
49A12SE 

(Amini) 
0.02 1.80 0.02 1.64 0.00 

5 
49A15NE 

(Kiltan) 
0.01 0.41 0.00 0.16 0.00 
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6 
49E03NW 

(Kiltan) 
0.04 4.08 0.03 2.76 0.00 

7 
49A15SW 

(Kadmat) 
0.02 1.13 0.01 1.18 0.00 

8 
49A16NW 

(Kadmat) 
0.05 5.41 0.17 11.24 0.00 

9 
49B01NE 

(Agatti) 

 

0.01 0.76 0.01 0.62 0.00 

10 
49B01SE 

(Agatti) 

 

0.08 7.08 0.12 9.07 0.00 

11 

49B05NW 

(Bangaram, 

Tinnakara 

and Parali 

Islet) 

0.07 3.60 0.07 5.54 0.00 

12 

49B08NW 

(Valiyakara 

Islet) 

0.02 1.40 0.02 1.54 0.00 

13 

49B08SW 

(Cheriyakar

a Islet) 

0.02 2.08 0.00 0.17 0.71 

14 
49B10SE 

(Kavaratti) 
0.22 7.06 0.06 1.90 0.00 

15 
49B10SW 

(Kavaratti) 
0.14 2.47 0.00 0.44 0.30 

16 
49F09SE 

(Androth) 
0.57 9.70 0.00 0.48 0.00 

17 
49F12NE 

(Cheriyam) 
0.04 2.73 0.06 3.58 0.00 

18 
49F12SE 

(Kalpeni) 
0.09 5.65 0.08 7.53 0.00 

19 
49H03SW 

(Minicoy) 
0.21 12.13 0.10 9.73 0.00 

  TOTAL: 1.70 72.03 0.83 63.24 1.01 
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Figure 1 shows the accreting length, eroding length and stable shoreline of the 

Lakshadweep coast. 

 

 

 

 

 
 

Figure 1: Status of coastal erosion, accretion and stable length of 
Lakshadweep coast (The total length of the coast is 136.28 km). 
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Andaman and Nicobar Islands 

The Andaman and Nicobar islands group is the largest archipelago system in 
the Bay of Bengal, consisting of more than 350 islands. Only about 38 islands 
are inhabited. It lies within the geographical coordinates 10° 30’-13° 40’ N and 
92° 00’- 94° 00’ E (Andaman group) and 06° 30’- 09° 30’ N and 92° 30’ - 94° 
00’ E (Nicobar group). The general orientation of the islands is north-south. 
The total land area of the islands is about 8500 sq km. Together these two 
groups constitute a Union Territory (U.T.) of India. These groups of islands are 
the emerged part of a mountain chain and lie on a ridge which extends 
southward from the Irrawady delta area of Burma.  The Andaman group of 
islands is separated from the Nicobar group of islands by the Ten Degree 
Channel. These islands are endowed with natural beauty and have extremely 
rich biodiversity.  
 
On the Andaman and Nicobar islands, there are many small tidal estuaries, 
long inlets and lagoons which support a dense and diverse mangrove flora. 
The tidal creeks of Andaman and Nicobar islands often form the outlets to the 
rain-fed stream that flow from the interior and carry silt to the shore to form 
muddy plains facilitating the spread and regeneration of mangroves. The 
islands alone account for about 18% of the country’s total mangrove area. The 
mangrove flora of the Andaman group of islands comprises of 27 species and 
that of Nicobar group of islands comprises of 10 species. The dominant 
mangrove species are Rhizophora mucronata and R. stylosa and the co-
dominant is Bruguiera gymnorrhiza.  
 
The shoreline of Andaman has been divided into North, Middle, South and 
Little Andaman. In addition to main islands, the Andamans have a number of 
offshore islands e.g. Ritchie’s archipelago (on the east of the main land), North 
Sentinel (west of the mainland), Coco island (north of the mainland) etc. and 
several coral pinnacles or patch reefs without any sizable island at all.  
 
The shoreline of Andaman Islands is 1722.04 km (It does not include length of 
mouth of estuary, rivers, creeks and their inner parts). It is observed that 
740.37 km length of the Andaman Islands has eroded, 944.84 km has 
accreted and 36.83 km has been stable during the time frame 1989-91 and 
2004-06 (Table-2, Fig. 2).  The total area eroded is 17.93 sq km and area 
accreted is 27.09 sq km (Table-2). Details for each individual map sheet are 
provided in Table-2.  
 
The Landfall Island (Map Sheet No. 86C14NE, 86G02NW),  East Island (Map 
Sheet No. 86G02NW), West Island (Map Sheet No. 86C14SE), Pocock Island 
(Map Sheet No. 86G02SW), Reef Island (Map Sheet No. 86C14SW, SE), 
Paget Island & Point Island (Map Sheet No. 86C15NW), North Reef Island 
(Map Sheet No. 86C12SE), Table Islands (Map Sheet No. 86G03NW), Turtle 
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Islands (Map Sheet No. 86G03SW) are some of the offshore smaller islands 
around North Andaman Mainland. These islands show erosion and accretion 
in small pockets. 
 
The mainland North Andaman shows many creeks and small bays. The 
western side of the North Andaman is fringed with several creek systems and 
the erosion and accretion are found in small patches. Accretion is seen mainly 
in Map Sheet No. 86C14SE, 86C15NE, 86G03NW, 86C16SE and 86D13NE. 
Erosion is seen primarily in Map Sheet No. 86G03NW, 86C16SW, 86D13NE. 
A long stretch of straight coastline is found in the eastern side of North 
Andaman coast in Map Sheet No. 86G02SW, 86G04NW and 86G04SW. 
These coastline exhibits more or less stable nature. Interview Island (Map 
Sheet No. 86D09NE and 86D09SE) is a large island west of the mainland 
Andaman showing more or less stable nature with patches of accretion and 
erosions near the indented coastline. 

 

Middle Andaman include Anderson Island (Map Sheet No. 86D09SE), Spike 
Island (Map Sheet No. 86D11SE) and smaller islands like Flat Island (Map 
Sheet No. 86D10SE), Hump Island, Mask Island (Map Sheet No. 86D10NE), 
Boper, Speke Islands (Map Sheet No. 86D13SE) along the western side of the 
mainland and Porlob Island, Long Island (Map Sheet No. 86D15NE), Guitar 
Island, Passage Islands (Map Sheet No. 86D15SE), Barren Island (Map Sheet 
No. 86D15SW), Colebrooke Island, Strait Island (Map Sheet No. 86D16NE) 
and smaller islands like Button Islands (Map Sheet No. 86H03SW) along the 
eastern side of the main island. Like north Andaman, the middle Andaman is 
also indented with creeks and small bays and the erosion and accretions are 
found in small patches. Accretions are mainly observed in Map Sheet No. 
86D15NE, 86D15SE and 86D16NE. Accretions along the western coast of 
Long Island are shown in Plate no. 3. Large eroding coastlines are observed in 
Map Sheet No. 86D09SE and 86D13SE. The long stretch of straight coastline 
found in Map sheet No. 86D10SE, 86D11NE and 86D11SE along the western 
coast is of more or less stable in nature. The straight stretch of coast along the 
eastern side of the middle Andaman coast (Map Sheet No. 86D14SE and 
86D14NE) is also found to be in a stable condition. The coastal dynamics 
around the Strait Islands are shown in Plate no. 4. 

 

Apart from the main island the south Andaman Islands consists of Wilson 
Island, (Map Sheet No. 86D16NE) Henry Lawrence Island, East Island (Map 
Sheet No. 86H04NW), Nicholson Island, Peel Island (Map Sheet No. 
86D16SE), Havelock Island (Map Sheet No. 86D16SE, 86H04SW, 87A13NE 
and 87E01NW), KYD Island (Map Sheet No. 87A13NW), Neil Island, Sir Hugh 
Rose Island (Map Sheet No. 87E01SW) and Ross Island (Map Sheet No. 
87A14NW) along the eastern side of the main land. Defence Island (Map 
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Sheet No. 87A09NW), North Sentinel Islands (Map Sheet No. 87A02SE, 
87A06SW), Tarmugli Island, Red Skin Island, Alexandra Island, Boat Island 
and Malay Island (Map Sheet No. 87A10SW) are towards the western side of 
the main land. Rutland Island (Map Sheet No. 87A11NW, 87A11NE, 
87A11SW and 87A11SE) and Cinque Islands, Passage and Sister Islands 
(Map Sheet No. 87A12NE) towards the south of the mainland is also included 
within the south Andaman Island group. Accretion and erosion trends of the 
south Andaman is similar to that of the north and middle Andaman, where the 
both erosion and accretions are observed in pockets along the coast near to 
creeks or bays. Significant accretions are observed in (Map Sheet No. 
86H04SW, 87A10NE, 87A10SW and 87A10SE). Plate no. 5 shows the 
erosion to the south of Havelock Island. The coastal dynamics and the coastal 
habitat of Havelock Island is shown in Plate 15-16. The straight coast along 
the eastern side of south Andaman shows more or less stable coast (Map 
Sheet No. 87A13NW, 87A13SW, 87A14NW, 87A10SE and 87A14SW). The 
coastal dynamics of Port Blaire is shown in Plate no. 6. The mangroves 
around Baratang Island are shown in Plate no. 17. 

 

South Sentinel Island (Map Sheet No. 87B01NE), Brother Island (Map Sheet 
No. 87B09NW, 87B09NE) and the little Andaman constitute the group of little 
Andaman. Among the sub divisions of Andaman, only little Andaman is 
observed to have large area of eroding coast when compared with the area 
under accretion. The entire coast is observed to be more or less stable with 
slight erosion near the south bay (Map Sheet No. 87B06SE) and slight 
accretion near the hut bay (Map Sheet No. 87B10SW). The coastal dynamics 
along the eastern coast of South Andaman Island is shown in Plate no. 7. 

 

The Ten Degree Channel separates the Andaman group of islands from the 
Nicobar group of islands. The effect of December-2004 tsunami is observed to 
have less effect in Andaman compared to the Nicobar Islands. The islands are 
secluded and the natural processes are dominant with little external 
disturbance. 
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Table-2: Map sheet wise results of shoreline changes for 1989-91 and 2004-
06 time-frame for Andaman Islands. 

Serial 
No. 

Map no. 
Erosion area 
(in Sq Km) 

Erosion 
length (in 

Km) 

Accretion 
area (in Sq 

Km) 

Accretion 
length (in 

Km) 

Stable 
(in Km) 

1 86C14NE 0.01 0.51 0.31 6.33 0.00 

2 86G02NW 0.10 4.16 0.77 18.53 0.74 

3 86C14SW 0.03 1.12 0.01 0.65 0.00 

4 86C14SE 0.37 10.66 1.39 22.34 0.00 

5 86G02SW 0.58 11.56 0.24 8.89 2.03 

6 86C15NW 0.22 6.47 0.36 10.23 0.00 

7 86C15NE 0.26 8.12 1.21 18.57 0.00 

8 86G03NW 0.32 14.44 1.18 27.39 0.00 

9 86C15SW 0.20 8.29 0.42 15.43 0.00 

10 86C15SE 0.03 1.51 0.38 6.95 0.00 

11 86G03SW 0.54 25.86 0.84 38.65 0.00 

12 86C16NW 0.32 13.44 0.31 13.98 0.00 

13 86G04NW 0.18 5.90 0.09 4.00 5.45 

14 86C12SE 0.04 1.66 0.02 1.51 5.32 

15 86C16SW 0.51 10.19 0.29 8.58 0.00 

16 86C16SE 0.43 11.03 1.12 20.13 0.00 

17 86G04SW 0.09 4.20 0.04 2.47 7.37 

18 86D09NE 0.41 13.88 0.39 12.54 5.06 

19 86D13NW 0.19 6.94 0.32 10.80 0.00 

20 86D13NE 1.47 35.88 1.81 41.87 0.00 

21 86H01NW 0.02 1.28 0.05 2.37 0.00 

22 86D09SE 0.72 25.12 1.34 33.63 4.67 

23 86D13SE 0.71 17.29 0.09 4.20 0.00 

24 86D10NE 0.26 16.98 0.29 15.85 0.00 

25 86D14NE 0.10 7.50 0.24 13.11 0.00 

26 86D10SE 0.18 12.86 0.15 10.87 0.00 

27 86D14SE 0.09 6.18 0.11 7.66 0.00 

28 86D11NE 0.13 8.31 0.15 9.51 0.00 

29 86D15NE 0.35 16.33 0.47 20.80 0.00 

30 86D11SE 0.46 18.75 0.39 15.77 0.00 

31 86D15SE 0.38 22.95 0.47 24.36 0.00 

32 86H03SW 0.02 0.99 0.02 1.33 0.00 

33 86D12NE 0.38 12.64 0.53 17.42 0.00 

34 86D16NW 0.08 4.34 0.18 9.56 0.00 

35 86D16NE 0.37 19.50 0.51 23.07 0.00 

36 86H04NW 0.39 20.75 0.67 28.24 0.00 

37 86H04NE 0.00 0.52 0.01 0.60 0.00 

38 86H15SW 0.21 11.37 0.15 9.66 0.00 

39 86D12SW 0.03 1.34 0.07 2.85 0.00 

40 86D12SE 0.06 3.86 0.10 4.78 0.00 

41 86D16SW 0.10 6.65 0.51 20.18 0.00 

42 86D16SE 0.35 14.06 0.44 13.86 0.00 

43 86H04SW 0.40 14.66 0.69 25.24 0.00 
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44 87A09NW 0.24 15.24 0.57 14.23 0.00 

45 87A09NE 0.27 10.05 0.28 12.42 0.00 

46 87A13NW 0.08 7.84 0.27 19.96 0.00 

47 87A13NE 0.18 7.27 0.11 5.43 0.00 

48 87E01NW 0.30 14.30 0.26 12.25 0.00 

49 87A09SW 0.13 5.94 0.24 11.43 0.00 

50 87A13SW 0.10 6.04 0.20 10.05 0.00 

51 87E01SW 0.21 8.65 0.40 13.92 0.00 

52 87A10NW 0.23 8.41 0.36 13.00 0.00 

53 87A10NE 0.48 18.96 0.77 23.62 0.00 

54 87A14NW 0.12 8.98 0.19 12.06 0.00 

55 87A02SE 0.20 4.19 0.24 6.71 0.00 

56 87A06SW 0.24 5.69 0.15 3.19 0.00 

57 87A10SW 0.67 25.68 0.91 32.90 0.00 

58 87A10SE 0.27 13.47 0.75 24.74 0.00 

59 87A14SW 0.01 1.54 0.03 1.86 0.00 

60 87A11NW 0.14 8.06 0.16 8.85 0.00 

61 87A11NE 0.44 20.14 0.48 20.98 0.00 

62 87A11SW 0.11 4.13 0.04 3.31 0.00 

63 87A11SE 0.20 11.87 0.58 26.09 0.00 

64 87A12NE 0.15 3.72 0.04 2.69 0.00 

65 87B01NE 0.05 2.15 0.02 1.09 0.94 

66 87B05NE 0.00 0.00 0.00 0.00 1.65 

67 87B09NW 0.11 3.66 0.02 3.55 0.00 

68 87B09NE 0.00 0.00 0.00 0.00 3.59 

69 87B05SE 0.11 9.76 0.16 10.23 0.00 

70 87B09SW 0.12 9.82 0.14 7.43 0.00 

71 87B06NE 0.08 6.21 0.17 10.28 0.00 

72 87B10NW 0.09 10.38 0.10 9.00 0.00 

73 87B06SE 0.36 18.17 0.10 8.70 0.00 

74 87B10SW 0.14 9.96 0.19 10.14 0.00 

 
Total 17.93 740.37 27.09 944.84 36.83 

 

Figure 2 shows the accreting length, eroding length and stable shoreline of the 

Andaman islands. 
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Figure 2: Status of coastal erosion, accretion and stable nature of Andaman  
Islands (Total coastal length of 1722.04 km does not include length of mouth 
of estuary, rivers, creeks and their inner parts). 
 
The Nicobar groups of islands consist of three main clusters—the Car Nicobar, 
Middle Nicobar and Great Nicobar. A major part of the Great Nicobar Island 
has been declared a biosphere reserve. Linear and narrow sandy beaches 
make up of the coast of almost all the islands and the mainland of Andaman 
and Nicobar group of islands. Prominent and wider beaches surround the 
entire Little Andaman Island. Sandy beaches vary from island to island in their 
size. The coral reefs of the Andaman and Nicobar group of islands are of 
fringing type, often separated from the shore by a lagoon. Extremely diverse 
and biologically rich coral fauna is present here. Almost all the islands of the 
Andaman and Nicobar group exhibits, narrow, linear and fringing type of reefs.  

 

The shoreline of Nicobar Islands is 777.63 km (It does not include length of 
mouth of estuary, rivers, creeks). It is observed that 690.10 km length of the 
Nicobar Islands has eroded, 68.30 km has accreted and 19.23 km has been 
stable during the time frame 1989-91 and 2004-06 (Table-3, Fig. 3).  The total 
area eroded is 94.72 sq km and area accreted is 0.77 sq km (Table-3). Details 
for each individual map sheet are provided in Table-3.  
 
The tsunami had its devastating effect all over the Nicobar Islands. Car 
Nicobar Island (Map Sheet No. 87C15SW, 87C12NE, 87C12SE, 87C16NW 
and 87C16SW) lost around 50 sq. km of its area due to tsunami. The eastern 
part of the island had its minimal changes while along the northern, western 
and southern coast, large area of land had been lost. The plate nos. 8-10 
shows the coastal changes around the Ca-Nicobar Islands. The Tillanchang 
Island (Map Sheet No. 87H10SW, 87H10SE, 87H11NW and 87H11NE) is 
observed to have a more or less stable coastline with minimum effect of the 
tsunami. Erosions are observed along the Chowra Islands, Tarasa Islands and 
Bopoka Islands (Map Sheet No. 87H03NW, SW and SE, 87H04NW and 
87H04NE). 

16



 

A large area of Katchall Island (Map Sheet No. 87H08SW, 87H08SE, 
8E05NW, NE and SE) have eroded due to the tsunami waves, where around 
50 sq.km of area got washed away under tsunami at west bay (Map Sheet No. 
88E05NW) and east bay (Map Sheet No. 88E05NE). 

The northern region of the Camorta Islands (Map Sheet No. 87H08NE, and 
87H12NW) was also observed to be devastated under the tsunami waves. A 
large area (~ 35 sq.km) of Trinkat Island (Map Sheet No. 87H12SW) got 
eroded making the long island to form into a group of smaller islands while the 
southern part of Nancowry Islands (Map Sheet No. 88E09NW) remained to be 
unaffected by the tsunami waves. The northern part of Little Nicobar Island 
(Map Sheet No. 88E11NE and 88E11SE) has been observed to be affected by 
the tsunami waves while along the other parts of the island major changes 
were not observed. 

The Great Nicobar Island the southernmost land of Indian Territory also had 
undergone severe erosion under tsunami. Around 55 sq.km of the area had 
been washed away, mainly in the northern and the western parts of the island. 
The results show that large area of erosion due to tsunami was observed 
along coasts near to the creeks, inlets and bays. The western region of the 
islands had been severely damages compared to the eastern coast of the 
islands. 

Table-3: Map sheet wise results of shoreline changes for 1989-91 and 2004-

06 time-frame for Nicobar Islands. 

Serial 
No. 

Map no. 
Erosion 
area (in 
Sq Km) 

Erosion 
length 
(in Km) 

Accretion 
area (in 
Sq Km) 

Accretion 
length (in 

Km) 

Stable 
(in Km) 

1 87C15SW 0.03 1.19 0.00 0.00 0.00 

2 87C12NE 0.37 13.62 0.02 2.48 0.00 

3 87C16NW 1.23 27.56 0.00 0.67 1.33 

4 87C12SE 0.11 2.04 0.00 0.00 0.00 

5 87C16SW 0.20 5.07 0.00 0.08 0.00 

6 87H03NW 0.38 7.47 0.00 0.00 1.08 

7 87H10SW 0.13 10.29 0.05 6.34 2.30 

8 87H10SE 0.03 2.71 0.01 1.52 0.00 

9 87H11NW 0.08 9.24 0.05 8.82 1.99 

10 87H11NE 0.02 4.98 0.02 3.72 1.93 

11 87H03SW 0.94 17.31 0.13 5.26 0.00 

12 87H03SE 0.40 10.09 0.00 0.33 1.51 

13 87H04NW 0.29 4.87 0.00 0.38 0.00 

14 87H04NE 1.67 25.74 0.01 1.28 0.00 

15 87H08NE 2.38 22.22 0.00 0.11 0.00 

16 87H12NW 0.98 17.94 0.01 1.03 0.00 

17 87H08SW 0.51 7.65 0.01 1.41 0.00 

18 87H08SE 0.55 18.88 0.05 2.61 0.00 

19 87H12SW 3.03 41.38 0.07 4.88 0.00 

20 88E05NW 16.28 25.71 0.00 0.00 0.00 
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21 88E05NE 6.02 32.98 0.07 3.82 0.00 

22 88E09NW 0.42 19.09 0.03 2.91 1.12 

23 88E05SE 0.02 0.93 0.03 1.14 0.00 

24 88E10SW 0.07 3.54 0.00 0.17 1.86 

25 88E11NE 2.29 43.98 0.02 3.08 0.00 

26 88E11SW 0.07 3.62 0.00 0.69 0.00 

27 88E11SE 0.94 28.76 0.05 5.64 5.09 

28 88E12NE 11.39 47.23 0.03 2.45 0.02 

29 88E16NW 2.42 31.86 0.07 4.18 0.00 

30 88E16NE 0.28 8.78 0.01 1.31 1.00 

31 88E12SE 10.82 48.19 0.00 0.00 0.00 

32 88E16SE 2.41 31.16 0.00 0.15 0.00 

33 88F09NE 3.81 13.08 0.00 0.00 0.00 

34 88F12NW 7.63 11.74 0.00 0.00 0.00 

35 88F13NE 1.62 30.77 0.01 1.69 0.00 

36 88F13SW 12.65 33.82 0.00 0.00 0.00 

37 88F13SE 2.22 24.60 0.00 0.15 0.00 

 
Total 94.72 690.10 0.77 68.30 19.23 

 

Figure 3 shows the accreting length, eroding length and stable shoreline of 

the Nicobar Islands.  

 
Figure 3: Status of coastal erosion, accretion and stable nature of Nicobar 
Islands (Total coastal length of 777.63 km does not include length of mouth 
of estuary, rivers, creeks and their inner parts). 
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END USE 

 
The Atlas can be used as a reference material for obtaining information on 
status of shoreline changes during 1989-91 and 2004-06 time frames 
along entire Indian coastline. Areas under coastal erosion and status of 
coastal protection measures taken up by respective maritime State and 
Union Territory are depicted and can be used for planning coastal 
protection measures.  
 
The Atlas is extremely useful to Coastal Erosion Directorate, Central 
Water Commission for providing guidance towards coastal protection 
works in maritime states of India.  
 
All the State Public Works Departments, Ports and Harbour Authorities, 
Coastal Regulation Zone Authorities shall be able to have better 
management of the shorelines in respective states. 
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Annexure-I 

(Shoreline Change Maps) 
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