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PREFACE

Coastal erosion is one of the most significant coastal hazards leading to loss of valuable
land and property along the coastal zone. It is serious problem for the Indian coast,
especially during monsoon and cyclonic storms and storm surge events. Developmental
activities along the coast as well in the catchment areas of rivers draining into the sea
cause changes in the equilibrium of sediment transport along the coast and induce
coastal erosion. Climate Change and consequent threat due to predicted sea level rise
is expected to further accelerate coastal erosion. Measures have been undertaken for
protecting the coast by maritime States and Union Territories of the country at several
places. It is required that a proper inventory of current status of coastal erosion and
protection measures undertaken so far be made, so that effective planning for
protecting the coast can be carried out.

Due to dynamic nature of the coast, baseline data at National level on current status of
coastal erosion as well measures taken by maritime States and UTs is lacking and it is
in this context and based on recommendations of Coastal Protection and Development
Advisory Committee (CPDAC), present work of preparation of Shoreline Change Atlas
of India has been undertaken by the Space Applications Centre (ISRO), Ahmedabad
and Coastal Erosion Directorate of Central Water Commission (CWC), Ministry of Water
Resources, New Delhi. The shoreline change maps depict changes mapped on 1:25,
000 scale using satellite images of 1989-91 and 2004-06 time frame and status of
coastal protection measures taken up by maritime states and Union Territories. The
entire database is digitized and put under GIS platform. The Atlas is brought out in Six
Volumes and highlights type of satellite data used, methodology adopted and salient
observations.

This Atlas provides a baseline data for initiating appropriate action for protecting the
Indian coast by concerned maritime States and Union Territories besides use by the
scientific community as well decision makers of the country. | appreciate efforts put by

all those who have made contributions to this significant task.
(Deaengé< i&vma)

Member (RM), CWC &
Chalrman (CPDAC)

g

Telephone: 011-26103221 Fax: 011-26101749 Email: mrm@nic.in
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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.

| 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. | would like to place on record my deep appreciation to
all those who have made contributions for the success of this project.

N~

A.S. Kiran Kumar)
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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



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.



Integrate the field information on coastal erosion and shoreline protection
measures of all the maritime states of India in GIS environment.

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

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).



DATA USED

Primarily, landuse/landcover maps on 1:25,000 prepared using IRS-P6 LISS-
|V data of 2004-06 period and SPOT-1 & 2 Multispectral and IRS-1A & IRS-1B
LISS-Il 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-Ill (Table 3-6).

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-lll (Table 7-12).



METHODOLOGY

Following steps were undertaken:

Vi.

Vil.

Viil.

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.

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).

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

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

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

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

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

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

Polygons for areas under erosion and accretion were created.

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.

Xil.

Xiil.

XiV.

XV.

XVi.

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

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

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

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 field 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.

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

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.



RESULTS

Andhra Pradesh

The Andhra Pradesh coast constitutes part of the eastern coast of India. It is
bounded by the Bay of Bengal on the east. It extends from Srikakulam district
In the north to Nellore district in the south. The coast is characterized by spits,
wide beaches, mangroves, mudflats, bars, barriers, lagoons, sand dunes, salt
pans, etc. The Krishna and the Godavari are the prominent rivers that form
large deltaic regions. Both these deltas have large mangrove forests. The
Pulicat lagoon, located at southeastern end of Andhra Pradesh, is the second
largest lagoon along the east coast after the Chilika lagoon in Odisha. The
coastal zone is potentially a rich terrain with good agriculture, fisheries,
commerce and communication network. There are a number of intermediate
and small ports including a natural harbor at Vishakhapatnam.

The shoreline of Andhra Pradesh is 971.27 km (this does not include length of
mouth of estuary, rivers, creeks and their inner parts). About 443.88 km
shoreline of Andhra Pradesh shows erosion with eroding area of 46.89 sq. km.
The total accretion is 25.14 sq. km over a length of 186.94 km. The stable
coastal length of Andhra Pradesh is 340.45 km (Table 1, Fig 1). Details for
each individual map sheet are provided in Table-1.

In general, three distinct segments of coast can be identified based on their
configuration, relief, geomorphology and landcover viz., Coastal segment north
of the Godavari delta, Deltas of the Godavari and the Krishna including inter
delta region and Coastal segment South of the Krishna delta.

The coastal region north of the Godavari delta covering parts of Srikakulam,
Vizianagaram and Visakhapatnam districts is oriented NE-SW comprising of
tidal creeks, small patches of coastal wetlands at the mouth of rivers and
Inlets, narrow, linear beaches, residual hills and ridges close to the sea, rocky
outcrops, headlands, and pocket beaches. Although, rivers like the Bahuda,
the Vamsadhara, the Gosthani and the Sarda are flowing in this region, there
IS no major delta. This stretch shows predominantly erosion and stable nature
of coast, with accretion at few locations. Northernmost coast near Pedda
Lakshmipuram (Map Sheet No. 74A16SW), Kapasukuddi (Map Sheet No.
74A12SE), area north of Talatampara (Map Sheet No. 74B0O9NE) in
Srikakulam district is observed to be stable. Coastal segment around
Tatampara (Map Sheet No. 74BO9NE) and further SW upto area north of
Rangapuram (Map Sheet No. 74B09SW) in Srikakulam district is observed to
be eroding. Coastal segment around Rangapuram and Van Kuluru (Map Sheet
No. 74B09SW) is observed to be stable. Area NE and SW of Manchinillapenta
(Map Sheet No. 74BO6NE) and coastal segments near Ramakrishnapuram,
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Devunalltada,, Karavaku, Sunnapalli, Bavanapadu (Map Sheet No. 74BO6SE,
74B06SW, Plate 1-4) are observed to be eroding. Coastal segment from
Meghavaram (Map Sheet No. 74BO7NW) in north upto area south of Kolli
Bhimavaram (Map Sheet No. 65N16NW) in south is observed to be accreting
to stable in nature except small eroding segment around Pedduru (Map Sheet
No. 65N16NW, Plate 5) in Srikakulam district in northern parts of the Andhra
Pradesh coast. Coastal stretch of Chintapalli, Mentada, Kothapale in
Srikakulam district, Northern Andhra Pradesh coast is observed to be eroding
(Map Sheet Number 65N12SE, Plate 6). The entire coastal segment further
SW covering the Visakhapatnam district upto Kakinada in East Godavari
district is observed to be eroding to stable in nature except few small
segments accreting. Severe erosion is observed for coastal segments around
Jogannapalem, Chinnapudi (Map Sheet No. 65002SW), Bangarammapeta
(Map Sheet No. 65K11SW) in Visakhapatnam district, Avulamanda (Map
Sheet No. 65K0O8NE), Shamvanipakalu (Map Sheet No. 65K08SE, Plate 7)
and Uppada (Map Sheet No. 65K08SW, Plate 8) in East Godavari district.
Plates 22-31 are field photographs showing severe coastal erosion near
Shamvanipakalu and Uppada. Severe erosion is observed during field checks
as vertical cutting of sand dune ridges forming steep scarps, uprooting of
casuarina plantation, destruction of hatcheries, uprooting of coconut
plantation, destruction of buildings at Uppada, and Uppada-Kakinada road
becoming vulnerable to erosion. Shore is being protected by construction of
sea wall/geotubes for around 3-4 km at Uppada. This area is one of the
hotspot regions along the coast of Andhra Pradesh. Even the Kakinada spit
along the Kakinada Bay north of the Godavari delta is reported to have
breached several times. Reduced supply of sediments from the Godavari delta
to this region as longshore transport is one of the major cause of severe
erosion at this location.

The Godavari — Krishna delta and the inter-delta plain in between these two
deltas form a vast low lying, luxuriantly vegetated, gently sloping coastal plain
in the central part of the Andhra Pradesh coast. The Godavari-Krishna delta
plains exhibit two broad units - the fluvial plain in the upper part of the delta
and the strand plain in the lower part. The fluvial plain is a gently rolling, river-
built plain sloping towards the coast. The lower strand plain, including the
inter-delta plain, exhibits features like beach ridges, mudflats, mangrove
swamps, lagoons, and spits reflecting the marine influence. A number of tidal
creeks dissect mudflats and are flanked by dense mangrove cover such as the
one at Coringa and near the mouths of Godavari and Krishna and their
distributaries. The sandy beach ridges in the strand plain represent the former
shoreline positions in these prograding deltas. The innermost beach ridge that
lies up to 35 km inland from the present shoreline marks the maximum
Holocene transgression limit. The Godavari River from its delta apex near
Rajahmundry bifurcates into two distributaries — the Gautami and the Vasishta.
Further downstream, a third distributary, the Vainateyam branches out of the



Vasishta, while the terminal branching of the Gautami forms the fourth
distributary mouth, the Nilarevu. The Krishna River flows undivided for a
distance of about 60 km from its delta apex near Vijayawada, before a
relatively small distributary branches out at Puligadda village. Further
downstream, the river again splits into three distributaries i.e., the
Golumuttapaya, the Nadimi and the Krishna just within 15 km from the
shoreline forming the main delta lobe. The Krishna delta is a bird foot shaped
prograding delta with Machilipatnam Bay on its northern side and
Nizampatnam Bay on its southern side. The inter-delta plain which has also
been built along with the two deltas on either side of it, with coast along
Machilipatnam Bay is characterized by series of lagoons like the Kolleru Lake
(a former lagoon turned into a freshwater lake) and Goguleru (present lagoon)
separated by several sets of beach ridges. The coast is characterized with a
relatively low-energy marine environment with microtidal range (spring tide
range is <1.5 m), and low to moderate wave conditions. The region is prone to
cyclones.

Severe erosion is observed south of Kakinada upto the Nilarevu river mouth
(Map Sheet No. 65L05SW, 65LO06NW) in the East Godavari district. Coastal
segment between Nilarevu river mouth and the Gautami river mouth shows
accretion (Map Sheet No. 65LO6NW) and erosion on both sides of the
Gautami river mouth (Map Sheet No. 65L06SW) in East Godavari district.
Coast further south of the Gautami river mouth near Chirrayanam (Map Sheet
No. 65L02SE, 65L0O3NE, Plate 32) is observed to be severely eroding.
Casuarina plantation on the dune ridge is uprooted and vertical scarps are
observed. It is possible that the continued erosion of the narrow dune ridge
may expose the backwater/lagoon directly to sea. Area on both sides of
Vainateyam river mouth (Map Sheet No. 65H15NE) is observed to be eroding.
Area further south of Vainateyam river mouth upto Vasishta Godavari river
mouth is observed to be accreting (Map Sheet No. 65H15NE, 65H15NW,
65H15SW, 65H11SE). Wide, well developed gently sloping beach parallel to
the shore is observed at Kesavadasupalem (Map Sheet No. 65H15SW, Plate
33, 34). Mouth of the Vasistha Godavari River (Map Sheet No. 65H15SW) is
observed to be widening.

Area west of Vasishta Godavari river mouth upto Mailavanilanka, West
Godavari district (Map Sheet No. 65H11SE, Plate 35) is observed to be
severely eroding. During field checks and information collected from the local
people, it is observed that sand dune ridges with casuarina plantation as well
coconut plantation have been eroded and present HHTL is now right near the
cyclone shelter (Map Sheet No., 65H11SE, Plate 36-38). Very steep slope to
Sea is observed and waves are directly hitting and eroding the coast. Coast
further west upto Uralagonditippa and further west in Krishna district around
Parvatipuram to Peddapatnam (Map Sheet No. 65H11SW, 65H07SE,
65HO07SW, Plate 39) is observed to be stable in nature. Beaches with very



gentle slope, casuarina and coconut plantation on low lying sand dune ridges
and palaeomudoflats with aquaculture ponds on other side of sand dune ridge
towards land are observed. Coast from Janalavatipalem (Map Sheet No.
65H07SW), Tuliapalem (Map Sheet No. 65HO3SE), Manginapudi beach near
Peddareddipalem, east of Pallepalem (Map Sheet No. 65HO04NE, Plate 40) is
observed to be accreting and forms well developed wide beaches (Plate 10).
Mangroves along creek near Pallepalem (Map Sheet No. 65HO04NE, Plate 41)
are well developed.

The entire coastal segment further south along both banks of the northernmost
small distributary of the Krishna River is observed to be severely eroding (Map
Sheet No. 65H04SE, 66EO1TNE, 66EO01NW, Plate 11, 42, 43). The entire area
Is low lying, dissected with creeks having mangrove cover and prone to
flooding and embankment has been constructed all along the coast on
southern side this small distributary of the Krishna river mouth (Map Sheet No.
66EOTNW, Plate 44) for protection. Along the main delta lobe of the Krishna
river further south of this small distributary, severe erosion is observed on both
sides of the Krishna river mouth (Map Sheet No. 66A14NW), Nadimi river
mouth (Map Sheet No. 66A14NE) and upto southern bank of Golumuttapaya
river mouth (Map Sheet No. 66E01SW). Area north of Golumuttapaya river
(Map Sheet No. 66E01SW) is observed to be accreting and forms arcuate Bay
and a spit is developed northwards. South of the Krishna river mouth spit and
barrier islands are observed enclosing mangrove areas (Map Sheet No.
66A13SW) is observed. The spit is elongated in NNW-SSE direction and is
observed to have developed further by accretion. Coast towards land, west of
Lankevanidibba is observed to be eroding (Map Sheet No. 66A13SW). The
arcuate shaped coast of Nizampatnam Bay south of the Krishna river mouth is
observed to be accreting to stable in nature upto eastern part of a creek,
located east of Suryalanka (Map Sheet No.66A13SW, 66A09NE, 66A09SE,
66A09SW).

The southern coast of Andhra Pradesh extends from coast near Suryalanka in
Guntur district (Map Sheet No. 66A09SW) through entire coastal region of
Prakasam district upto Korai Kuppam in Nellore district (Map Sheet No.
66CO7/NW). The region forms coastal segment of Nizampatnam Bay, area
around Penner delta and coast around barrier island of Sriharikota of Pulicat
lagoon. The entire coastal segment is oriented N-S in general. Severe erosion
iIs observed for the coastal segment from Suryalanka (Map Sheet No.
66A09SW) and coast around Vadarevu, SE of Papayapalem (Map Sheet No.
66A05SE, Plate 45), Coastal segment further south near Potti Sabbarayudupal
(Map Sheet No. 66A05SW), area near Pattapalem (Map Sheet No.
66A06NW), area around Pakala (Map Sheet No. 66A03SW) is observed to be
stable in nature except eroding coast north of a creek near Tatepuram,
Prakasam district (Map Sheet No. 66 A03SW). Area on both sides of a creek
near Pallepalem (Map Sheet No. 66A04NW) is observed to be eroding. Coast
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further south near Alagayapalem (Map Sheet No. 66A04NW) upto
Mundevadipalem in Prakasam district (Map Sheet No. 66A04SW) is stable.
Coastal segments north of Kottachattram, around Pedda Nattapaem (Map
Sheet No. 66BO1NW) and Nadumpalli (Map Sheet No. 66B01SW, Plate 12) in
Nellore district is observed to be eroding. The entire coastal segment further
south through coastal segment around Chambadipalem (Map Sheet No.
66B01SW), Ramachandrapuram (Map Sheet No. 66B02NE), Isakapalle (Map
Sheet No. 66B02NW) upto the mouth of the Penneru river (Map Sheet No.
66B02SE) is observed to be stable in general. Mouth of the Penneru river
(Map Sheet No. 66B02SE) shows accretion around it, however the spit on the
southern bank of the Penneru river has been completely eroded along with
some other islands. The entire region further south of the Penneru river mouth
upto Pattapupalem (Map Sheet No. 66B02SE, 66BO3NE, 66BO03SE,
66B04NE, 66B04SE, Plate 14) is low-lying coastal tract. Tropical cyclones
frequently affect this coastal tract. A number of cyclone shelters are present in
this area. Buckingham canal traverses through the entire coastal tract parallel
to the shore. The coast consists of soft sandy material highly vulnerable to
erosion. Coast comprises of narrow sandy beaches backed by discontinuous
segments of sand dune ridges. Casuarina plantation at some locations along
such segments has been done to protect the storm fury. Absence of landforms
formed due to longshore transport indicate wave action to be dominating in
this region and the entire coastal segment is vulnerable to erosion as observed
by eroding to stable nature of the coast with small accreting segments. Small
segment of coast further south between Tupilipalem and Kondurupalem (Map
Sheet No. 66B04SE) shows accretion, otherwise the entire coastal segment
further south from area around Odapalem (Map Sheet No. 66CO1NE) upto
Sriharikota island near Pulicat (Map Sheet No. 66CO07NW) forms a long
eroding coastal stretch.

The map sheet wise shoreline changes along the Andhra Pradesh coast are
shown in Table 1.
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Table-1: Map sheet wise results of shoreline changes for 1989-91 and 2004-
06 time-frame for Andhra Pradesh coast.

Sr. | Map Sheet |Erosion Area Erosion | Accretion Accretion Stable
No No (sq. km) Length Area length (km) Length
' ' ' (km) (sg. km) (km)
1 65N12NE 0.90 0.82 0.00 0.00 0.00
2 65N12SE 1.85 15.14 0.00 0.00 0.00
3 65N16NE 0.00 0.00 0.62 8.80 4.85
4 65N16NW 0.06 1.80 0.00 0.00 13.05
5 74A12SE 0.03 0.78 0.00 0.00 6.79
6 74A16SW 0.10 3.20 0.00 0.00 5.57
7 74BO3NE 0.00 0.00 0.79 13.14 1.45
8 7/4BO3SE 0.00 0.00 0.22 3.51 0.00
9 74BO3SW 0.00 0.00 0.23 4.60 8.58
10 | 74BO4NW 0.00 0.00 0.00 0.00 1.28
11 74BO6NE 0.69 8.90 0.09 3.63 4.68
12 7/4BO6GSE 0.37 3.65 0.00 0.00 0.00
13 | 74BO6SW 0.86 14.34 0.00 0.00 0.93
14 | 74BO7NW 0.00 0.00 0.19 4.03 0.91
15 | 74BO9NE 0.37 8.88 0.00 0.00 4.09
16 | 74BO9NW 0.25 5.42 0.00 0.00 0.00
17 | 74BO9SW 0.27 3.94 0.00 0.00 12.98
18 | 74B10NW 0.00 0.00 0.00 0.00 0.32
19 | 65N12SW 0.14 2.45 0.00 0.00 5.97
20 | 65009NW 0.07 1.05 0.00 0.00 9.76
21 65005NE 0.05 2.28 0.00 0.00 7.43
22 | 65005SE 0.35 6.11 0.00 0.00 9.36
23 65K11SE 0.29 4.98 0.00 0.00 10.33
24 | 65K11SW 0.49 7.56 0.00 0.00 1.27
25 | 65K12NW 0.30 5.72 0.00 0.00 0.80
26 | 65K15NE 0.24 4.20 0.47 0.47 11.90
27 | 65K15NW 0.40 4.24 0.00 0.00 7.43
28 | 65K15SW 0.21 2.21 0.00 0.00 0.00
29 | 65002NE 0.03 0.86 0.00 0.00 1.27
30 | 65002SE 0.38 8.01 1.11 1.11 7.44
31 | 65002SW 0.67 12.48 0.00 0.00 1.95
32 | 65003NW 0.12 2.06 0.00 0.00 0.00
33 | 65005SW 0.13 2.40 0.00 0.00 1.21
34 | 65006NW 0.29 8.54 3.50 3.60 7.64
35 | 65H15NE 0.82 7.60 0.51 6.30 0.00
36 | 65H15NW 0.00 0.00 0.16 2.90 0.00
37 | 65H15SW 0.00 0.00 1.22 12.70 0.00
38 | 65K0O8NE 1.18 10.98 0.00 0.00 4.82
39 65K08SE 0.15 2.20 0.00 0.00 0.00
40 | 65K08SW 0.66 11.66 0.29 4.40 0.00
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41 65LO1TNE 0.06 1.09 0.19 0.35 2.20
42 65L02SE 1.35 6.75 0.49 5.03 0.00
43 | 65LO03NE 0.19 1.35 0.00 0.00 1.46
44 | 65LO3NW 0.40 5.85 0.35 3.86 5.06
45 | 65L05SW 3.85 11.79 1.86 13.54 0.00
46 | 65LOSNW 0.82 1.79 1.23 5.02 6.65
47 | ©65LO6NW 1.27 5.97 1.43 6.10 0.00
48 | 65L06SW 3.45 6.70 0.25 3.33 0.00
49 | 65H11SW 0.00 0.00 0.32 1.20 5.40
50 | 65H11SE 1.50 9.90 0.24 3.30 3.40
51 65H03SE 0.00 0.00 0.26 1.03 0.00
52 | 65HO04NE 0.07 3.11 2.60 12.38 0.00
53 | 65H04SE 2.77 13.57 0.06 1.65 0.00
54 | 65H07SE 0.04 0.67 0.06 0.96 12.76
55 | 66A13SE 0.24 1.10 0.51 4.80 0.00
56 | 65HO7SW 0.00 0.00 0.28 1.90 14.13
57 | 66A14NE 2.13 15.10 0.00 0.00 0.00
58 | 66EO1INE 1.02 5.22 0.00 0.00 0.00
59 | 66EO0TNW 1.48 9.48 0.24 3.05 0.00
60 | 66E01SW 0.60 1.47 2.34 7.11 0.00
61 66A09NE 0.53 3.31 0.00 0.00 /.66
62 | 66A09SE 0.02 1.41 0.00 0.00 0.00
63 | 66A09SW 0.32 4.76 0.00 0.00 8.61

64 | 66A13SW 0.71 6.30 0.83 6.50 4.41

65 | 66A14NW 2.27 9.60 0.17 1.50 0.00
66 | 66A02NE 0.00 0.00 0.02 0.67 0.00
67 | 66A02SE 0.17 4.85 0.30 5.44 2.91

68 | 66A03NE 0.03 1.96 0.23 3.26 12.65
69 | 66A03SE 0.02 0.43 0.00 0.00 0.00
/0 | 66A03SW 0.32 5.96 0.00 0.00 8.94
71 | 66A04NW 0.88 8.90 0.00 0.00 4.83
72 | 66A04SW 0.00 0.00 0.08 1.41 12.52
/3 | 66A05SE 1.34 15.15 0.00 0.00 0.00
74 | 66A05SW 0.00 0.00 0.00 0.00 3.85
75 | 66A06NW 0.00 0.00 0.00 0.00 16.59
/6 | 66BOTNW 0.82 7.92 0.00 0.00 6.42

/7 | 66BO1SW 0.17 5.24 0.14 3.80 5.34
/8 | 66B02NE 0.08 2.27 0.15 3.80 6.71

79 | 66BO2NW 0.01 0.56 0.17 3.01 0.00
80 | 66B02SE 0.27 8.09 0.40 3.85 3.78
81 66BO3NE 0.48 10.12 0.00 0.00 3.61

82 | 66B03SE 0.33 6.29 0.00 0.00 7.67
83 | 66B0O4NE 0.01 0.63 0.07 2.89 9.68
84 | 66B04SE 0.23 4.12 0.47 7.01 2.79
85 | 66CO1INE 0.80 15.23 0.00 0.00 0.00
86 | 66CO1SE 0.54 9.46 0.00 0.00 0.00
87 | 66CO02NE 0.78 14.11 0.00 0.00 0.00
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88 | 66C02SE 0.17 3.01 0.00 0.00 0.00
89 | 66C05SW 0.15 2.51 0.00 0.00 0.00
90 | 66C06SW 1.12 11.86 0.00 0.00 0.00
91 | 66CO7NW 0.36 4.46 0.00 0.00 6.36
Total 46.89 443.88 25.14 186.94 340.45

Figure 1 shows the accreting length, eroding length and stable shoreline of
Andhra Pradesh coast.

ACCRETION

STABLE 186.94 km

340.45 km

EROSION
443.88 km

Figure 1. Status of coastal erosion, accretion and stable nature of Andhra
Pradesh coast (Total coastal length of 971.27 km does not include length of
mouth of estuary, rivers, creeks and their inner parts).
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Tamil Nadu and Puducherry

Tamil Nadu is located on the south-east part of the Indian peninsular coast.
There are 13 coastal districts in Tamil Nadu from Tiruvallur in north upto
Kanniyakumari in south. About 46 rivers, draining a total catchment of about
171 000, sq. km empty along this coastline. These rivers bring considerable
sediments, as they traverse long distance, affecting the shore processes very
significantly. Ecologically sensitive areas such as Pulicat bird sanctuary,
Kaliveli backwaters, Pichavaram mangroves, Vedaranniyam wildlife sanctuary,
Muthupet mangroves, Ramanathapuram mangroves and Gulf of Mannar
biosphere reserve are the important protected areas of Tamil Nadu coast.

Pulicat is the second largest lagoon in India. It supports a diverse ecology. A
well developed spit is observed at the mouth of the Pulicat Lagoon. Apart from
this, there are a number of small lagoons along the Tamil Nadu coast. These
are observed at locations south east of Cheyyur, near Mahabalipuram, near
Pichavaram, Mullipalam etc. Small spits are observed south of
Mahabalipuram, Kollidan, and south Rajmatam etc. Coral reefs on Tamil Nadu
coast are located near Rameshwaram (Palk Bay) and in the Gulf of Mannar. A
solitary fringing reef is present in the Palk Bay, from Pambam to
Rameshwaram. Patch reefs namely Kursad, Tivu, Kovi Tivu, Manalli Tivu and
Musal Tivu are present in the Gulf of Mannar.

Well developed mangrove forests are observed at Pichavaram in Cuddalore,
Vedaranyam, Point Calimere, Muttupet, Chatram and Thoothukudi (Tuticorin).
Mudflats are present along lagoons and are used at some places for salt
harvesting. Sandy beaches are made up of fine/coarse/medium grained brown
sand particles, broken molluscan shells, shingles and pebbles. These occur at
Ennore, south of Chennai, from Covelong to Mahabalipuram, from
Manakkanam to North Puducherry, South Cuddalore, near Kollidam along the
Rameshwaram coast. At Vattakatti, Rasthakadu and Muttam beach consist of
black sand with red sand patches. Red sand forms a very thin layer over black
sand. Black sand consists of heavy minerals like magnetite, ilmenite, garnet,
monozite etc. Well developed coastal dunes are observed along the coast of
Ennore, Mahabalipuram, from Manakkanam to Puducherry, Cuddalore to
Pichavaram, from Karaikal to Velangani, Vedaranniyam to Manamelkudi, and
Pudupattanam to Tondi. The coastal dunes are stabilized and covered by
Casuarina, coconut plantations.

Puducherry is a Union Territory scattered over two locations in Tamil Nadu:
Puducherry and Karaikal. The main territory of Puducherry lies about 180 km
south of Chennai. The Karaikal region is about 150 km south of Puducherry, in
more or less a flat land in the Cauvery delta.

15





