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Abstract: December 26th 2004 earthquake wi th 9.3 Mw caused one of  the  deadl ies t  

Tsunami in the  human history . Subsidence of  land mass t o 1.5 m along the  e astern part  of  

ent ire  Andaman and Nicobar islands and up l i ft of  1.5 m  in the  western margins of  the  

island  system  were observed.  Most  of  the  islands are  const i tuted wi th folded mountain 

bel ts,  except  Car Nicobar.  The  epicenter  of  December 26,  2004 Sumatra earthquake was  

163 km away from Great  Nicobar,  the  southernmost  island and  hence i t  was  strongly  fe l t  

in the  ent ire  Andaman & Nicobar group  of   i slands  including Car Nicobar.  Evidence of 
subsidence was  also observed at  the  Car Nicobar the  northernmost  island of  the  Nicobar  

group (N9.2 o  lat . ,  E92.4 o  long).  Car Nicobar is being almost  f lat  terrain to the  east  and 

an e levated terrain wi th maximum elevat ion of about  70 m to the  west  and  hence the  

destruct ive  Tsunami waves engul fed in t he  eastern  part  of  the  island.  This island was  

worst  af fected in terms of damage and loss of  li fe .   

The objective of  this study is to mi t igate  the  impact  of  disasters in the  form of 

Tsunami and earthquake and cyclone for the Car Nicobar Island. Remote  sensing and 

Geographic  Information System  (GIS) are  important  tools to prepare thematic  maps by 

incorporat ing the  e levat ion data,  to del ineate  the  extent  of  t sunami inundat ion and the 

areas to locate  potent ial  hazard zones of  Car  Nicobar Island.  Preparat ion of  i nundat ion  

maps of  coastal  areas helps to ident i fy  regions from tsunami at tack.  Tsunami risk  analysis 
helps to manage the  evacuation planning and to diminish the  loss of  the  li fe  by  tsunami . 

Preparat ion of  land-use  pat tern is re levant  for rehabi l i tation man agement  and to reduce 

potent ial  damages.  From the  past  source,  i t  i s very  c lear that  the  Car Nicobar was most  

af fected by  se ismic  induced tsunami.  The study is carried out  to sort  out  the  risks of  

potent ial inundat ion area due to the  tsunami along heavily  populated coast  l ine  and 

provides demarcat ions of  sui table  si tes for rehabi l i tat ion and tools to generate  the 

evacuation plane to mi t igate  disaster happening.  
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I.  Introduction 
 Disaster s are seen  as the consequence of inappropr ia tel y managed r isk.  These r isks  

are the product  of hazards and vulnerabi l i ty.  D isaster  is the t ragedy of a  natural  or  

human -made hazard  (hazard is a  si tuat ion  which  poses a  l evel  of  th reat  to l i fe,  heal th , 

proper ty,  or  environment)  that  negat ivel y aff ects societ y or  environment .  Devel oping 

coun tr ies su ffer  the greatest  costs  when  a  disaster  h its  –  more than  95 percen t  of a l l  

deaths caused by disaster s oc cur  in  developi ng coun tries,  and losses due t o natural 

disaster s are 20 t imes greater  (as a  percen tage of GDP) in  devel oping coun tr ies than  in 

industr ia l ized coun tries (Wikipedia  2010).  A di saster  can  be defined as an y t r agic even t  

wi th  great  loss stemming from even ts such  as ea r thquakes,  fl oods,  ca tast roph ic acciden ts , 

fi r es,  or  explosions.  Disaster  is a  sudden ,  calamitous even t  br ingin g great  damage,  loss,  

and dest ruct ion  and devasta t ion  to l i fe and proper ty.  The damage caused by disast er s is 
immeasurable and var ies wi th  the geographical  locat ion ,  cl imate and the t ype of the ear th 

sur face/degree of vulnerabi l i ty.  Th is in fluences the men tal,  soci o-economic,  pol i t ica l  and 

cul tura l sta te of the affect ed area .  General ly,  disaster  has the fol l owing effects in  the 

concerned areas,  (Wikipedia 2010)  

1.   I t completel y di srupts the normal  day t o da y l i fe  

2.   I t negat ivel y in fluences the emergency sys tems   

3.   Normal  needs and processes l ike food,  shel ter , heal th , etc.  are affected and deter iora te 

depending on  the intensi ty and sever i ty of the disaster .  I t  may a lso be t ermed as “a  

ser ious  disrupt ion  of the  funct ion ing of  societ y,  causing widespread human,  mater ia l  or  

http://en.wikipedia.org/wiki/Natural_hazard
http://en.wikipedia.org/wiki/Human-made_hazard
http://en.wikipedia.org/wiki/Hazard
http://en.wikipedia.org/wiki/Environment_(biophysical)
http://en.wikipedia.org/wiki/GDP
http://en.wikipedia.org/wiki/Earthquake
http://en.wikipedia.org/wiki/Flood
http://en.wikipedia.org/wiki/Accident
http://en.wikipedia.org/wiki/Fire
http://en.wikipedia.org/wiki/Explosion
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environmental  losses which  exceed the a bi l i t y of  the affect ed soci et y t o cope using i ts  

own resources.”  Decem ber  26th  2004 ear thquake with  9.3 Mw caused one of the deadl iest  

Tsunami in  the human  h istory.  Subsidence of land mass to 1.5 m along the eastern  par t  of  
en t ir e Andaman  and Nicobar  islands and up li ft  of 1.5 m  in  the western  margins of the  

island  system  were observed.  Most  of the islands are const i tuted with  folded moun tain  

bel ts,  except  Car Nicobar .  The  epicen ter   of Decem ber  26, 2004 Sumatra  ear thquake was  

163 km awa y from Great  Nicobar ,  the southernmost  island and hence i t  was st rongly fel t  

in  the en t ir e Andaman  & Nicobar  group of  i slands  including Car  Nicobar .  Evidence o f  

subsidence wa s a lso observed a t  the Car  Nicobar  the nor thernmost  island of the Nicobar  

group (N9.2 o  la t . ,  E92.4 o  long).  Car  Nicobar  is being a lmost  fla t  ter r a in  to the east  and an 

elevated  ter rain  with  maximum elevat i on  of about  70 m t o the west  and hence the  

dest ruct ive Tsunami waves engulfed  in  the eas tern  par t  of  the island.  Th is island was  

worst  affected in  terms of da mage and loss of l i fe.  (Fig  1)  

 

Study Area 

Car  Nicobar  fa l ls in  bet ween  Li t t le Andaman and Nancowr y (9 0  9’ 43”N,  92 0  

43’45’’E).  The Study area  has shown  in  fig  1 cover s a bout  127  km².  I t  i s a  fla t  fer t i le 

island suitable for  the planta tion  crops,  and coconut  and arecanut  which  are the major  

products grown in  the area .  The cl imate of Car  Nicobar  Island is tropical ,  as i t  i s just  9  

degree from the equator ,  wi th  an  annual  r ain fal l  of 3000  mm. The data  of past  t en  year  

shows that  the mean  rela t ive humidity in  the Island is 79%,  and the mean  maximum 

temperatures is  of 30.2 0  C,  and mean  min imum temperature is 23 0 C. 

 

 
Fig 1:  Study Area  

 

II.  Methodology  
The IRS P-6 sa tel l i te has been  found to be ver y sensi t ive  syst em and pla y a  

sign ifican t  role in  mapping the tsunami effor ts for  susta inable devel opment  in  the r egion . 

The digi ta l  analysis of the IRSP6 digi ta l  sa tel l i te data  was done by using the image 
processing soft ware (E RDAS IMAGINE 9.2) .  The var ious steps have been  fol l owed in  

order  to find out  the best  r esul ts in  decipher ing the precise  del ineat ion  of  the var ious  

tsunami affect ed areas as proposed object i ves.  I t  i s observed that  the image enhancement 

techn iques with  br ightness con trast  and break poin ts have became ver y successful  in  

del ineat ing the inundat ion  of tsunami water  on  the islands by acquir ing the actual 

r eflectance values from the sa tel l i te data .  The natural  colour  simulat ion  was done t o map 

coasta l  features precisel y.  The coasta l  mapping was made by on  screen  digi t iza t ion.  The 

themat ic maps l ike coasta l  landuse / land cover  for  vulnerabi l i ty assessmen t ,  con tour  map, 

DEM, t ranspor t  map,  evacuat ion  map were prepared on  1:50,000 scale.  Coasta l  ec osyst em  

http://en.wikipedia.org/wiki/Little_Andaman
http://en.wikipedia.org/wiki/Nancowrie
http://en.wikipedia.org/wiki/Coconut
http://en.wikipedia.org/wiki/Arecanut
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was iden t i fied by i ts  col our ,  shape,  texture,  locat ion  and associa t ion .  The classi fi cat ion  

accuracy was fol lowed by the Space Appl icat ion  Cen tre (1992) guidel ines.  

 

 
 

Fig 2:  Methodology adopted for  disaster  studies for  the study area  

 

The accuracy er ror  matr ix was prepared to know the accuracy of in terpretat ion 

using IRS P6 LISS IV(February,  2007).  The accuracy was cal cula ted to be 89%.  

The area  sta t ist ics of  the maps ba sed  on  IRS 1D LISS IV (February,  2000) and IRS 
P6 LISS IV (February,  2007) is g i ven  in  Table 4and 5.  A compar ison  was made in  the 

landuse/ landcover  changes bet ween  2000 and 2007 (before and after  tsunami).  

The object i ve of th is study i s to mit igate the impact  of disaster s in  the form of 

Tsunami and ear thquake and cycl one for  the Car Nicobar  Island.  Remote sensing and 

Geographic In format ion  Syst em (GIS)  are impor tan t  tools  to prepare thematic maps by 

incorporat ing the elevat ion  data ,  to del ineate t he exten t  of  tsunami inundat ion  and the 

areas to locate poten t ia l  hazard zones of Car  Nic obar  Island.  Preparat ion  of inundat ion 

maps of coasta l  areas helps to iden t i fy r egions from tsunami a ttack.  Tsunami r isk analysi s  

helps to manage the eva cuat ion  plann ing and to dimin ish  the loss of the l i fe by tsunami. 

Preparat ion  of land-use pat tern  is r e levan t  for  r ehabi l i ta tion  management  and to r educe 

poten t ia l  damages.  From the past  source,  i t  i s  ver y clear  that  the Car  Nicobar  was  most  
affected  by seismic induced tsunami.  The study is car r ied out  t o sor t  out  the r isks of  

poten t ia l  inundat ion  area  due to the tsunami a long heavi l y populated coast  l ine and 

provides demarcat ions of sui tabl e si tes for  rehabi l i ta tion  and tools to generate the 

evacuat ion  plane to mitigate disaster  happening.  

Consider ing the impact  made by disaster  l ike  tsunami,  it  i s impor tan t  to take 

necessary mit igat ion plan to protect  the coasta l  people l i fe and sh ift  to safer  places.  From 

the above map,  sui tabl e susta inable development  measures were prepared for  the 

protect i on  of peopl e,  proper ty and environment.  (Fig  2)  

 

III.  Result  
Disaster  Mitigation  

Mitigat ion means min imizing the r isk from the disaster .  For  r educing the r isk need 

proper  plan  for  that  measures are evacuat ion  route,  coasta l  plan tat ion ,  sea  wal l ,  ar t i ficia l  

r eef,  sand dune etc.  Var ious themat ic maps l ike con tour  map,  DEM, vulnerabi l i ty map,  
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t ranspor t  network were prepared for  the for  the mit igat ion  measures.  The deta i ls are given  

below:  

 

Contour Map 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Fig 3:  Con tour map & Digi ta l  Elevat ion  Model  

 

Con tour  map was  digi t ized from the t oposheet  a t  the in terval  of 20m from mean  

sea  level .  I t  i s star ts wi th  zero value and end at  value of 60m.  The highest  heigh t  value is 
67m.  From the con tour  map,  i t  i s observed that  most  area  is fa l l  under  20m heigh t  (F ig 3) 

DEM (Digi ta l  elevat ion  Model)  was prepared from the con tour  map.  I t  was prepared using 

3D analyst  soft ware of ARCGIS (Fig  3)  the 3D view of the island show the gen t l y sl oping 

area  and low l ying area .  After  analying these maps vulnerable area  was iden t i fied.  Since 

i t  i s the island,  the area  bet ween  High  Tide Line and 20m con tour  was taken  as a  

vulnerable area  (Dharan ira jan  et  a l  2007). The vi l lages l ike Malaca,  Perka,  Teet op,  Mus,  

Kimos,  chuccucha,  sawai , Arong,  Aukchang and Tapoming ware under  vulnerab le area .  

 

 
Fig 4:  Vulnerabi l i ty map  
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IV.  Other Mitigation Measures  
The fol lowing two mit igat ion  measures are h igh ly useful  for  the protect i on  of  

tsunami. They are  

Hard opt ions –eg.  Sea wal ls,  Art i ficia l  r eefs (Expensive)  

Soft  opt ions –eg.  Coasta l  Planta t ion,  Sand dunes ,  Coasta l  Wetlands and Coral  r eefs (Less  

cost l y) .  

V.  Hard Option 
In  order  to protect  the ecosyst em the hard engineer ing opt ions l ike r evetmen ts,  

sea wal ls,  groined fields,  gabi ons,  pi les,  and breakwater s (sur face piercing and submerged 
can  be used.  S ome of the opt ion  is studied using remote sensing and GIS techn ique,  wh ich 

are given  below.  

 

Sea Wall 

A sea wal l  i s a  form of hard and st rong coasta l  defence constructed on  the in land 

part  of a  coast  t o mit igate the effects of st rong wa ves.  Sea wal l  i s an importan t  parameter  

of protect ion  measures.  Well -bui l t  sea wal ls have long been  used as an  inexpensive wa y t o 

con trol  coasta l  erosi on .  Seawal ls are associ a ted with  r educed aesthet ic value and 

increased erosi on  a t  the ends and in  fron t .   The sea wal l  i s in  the h igh  t idal  zone above a  

sandy bea ch  environment.  Expected erosion  wil l  r educe the sandy environment  near  the 

wal l  causing the ecol ogy t o sh ift  from sandy shore to rocky shore ecol ogy.   The main  

impact  of the sea wal l  wi l l  be economic,  but  the t rue value to the proper t y and ecol og y 
should be considered before bui lding such structures.  Sea wal l  protects the coast  from the 

erosi on  by the sea  wave.  With  the help of GIS and remote sensing some of the areas were  

nearer  to the coast  ware iden t i fied.  Sea wal l  can  be constructed in  these places t o mit igate 

the tsun ami. The vi l lages l ike Mus and Teetop were iden t i fied as the h ighly vulnerable  

area  and sea  wal l  can  be constructed here to protect  the people,  proper t y and environment . 

The locat ion  iden ti fied in  the field survey and the GPS reading were taken .  The locat i on  

and the length  of the sea  wal l  are shown in table 1.   

    

Table 1:  Length of Sea wal l  

 

 
 

 

 

 
 

Artif ic ial Reef 

An art i ficia l  r eef is a  man -made,  underwater  st ructure, typi cal l y bui l t  for  the 

purpose of prom oting marine l i fe in  areas of general ly featureless bot tom.  Ar t i ficia l  r eefs  

may also serve t o improve h ydrodynamics  for  sur fing or  to con trol  beach  erosion .  

Ar t i ficia l  r eefs  can  be bui l t  in  a  number  of di fferen t  methods.  Many reefs  are bui l t  by 

deploying exist ing mater ia ls in  order  to create a  r eef.  Th is can  be  done by sinking oi l  r igs 

( through  the Rigs-t o-Reefs  program),  scut t l ing sh ips ,  or  by depl oying rubble,  t i r es,  or  
construct ion  debr is.  Other  ar ti ficia l  r eefs  are purpose bui l t  ( e.g.  the r eef bal ls)  from PVC 

and/or  concrete.  Hist or ic or  modern sh ipwrecks  become un in tended art i ficia l  r eefs when  

preserved on  the sea  fl oor .  Regardless of construct ion  method,  ar t i ficia l  r eefs are 

generally designed to provide hard sur faces t o whic h  a lgae and inver tebrates such  as 

barnacles ,  corals , and oyster s  a t tach;  the accumulation  of a t tached mar ine l i fe in turn 

provides in tr icate structure and food for  assembl ages of fish .  

Ar t i ficia l  Reefs serve for  two funct ions  

Harbor  aquatic l i fe  

Help in  breaking waves  

Ar t i ficia l  r eef is an  impor tan t  parameter  to preven t  the wave a ct ion  and protect  the  

coasta l  ecosystem.  In  Car  Nicobar  Island Malaca,  Mus and Teetop are chosen  for  the 

construct ion  of  ar t i ficia l  r eef.  Areas are Malaca (9 0  10’ 03”N 92 0  50’ 00”E),  Teetop  (9 0  
12’ 42”N 92 0  44’ 50”E) and Mus (9 0  14’ 20”N 92 0  46’ 72”E) dur ing the field study,  GPS 

locat i on  were iden t i fied   

 

 

Ar ea  Lo ca t i o n  Le n g th  o f s e a  wa l l  

T ee t o p  9
0
 1 2 ’  4 2 ” N 9 2

0  
4 4 ’  5 0 ” E  1 k m  

Mu s  9
0
 1 4 ’  2 0 ” N 9 2

0
 4 6 ’  7 2 ” E  1 .5 k m  

http://en.wikipedia.org/wiki/Coastal_management
http://en.wikipedia.org/wiki/Coast
http://en.wikipedia.org/wiki/Waves
http://en.wikipedia.org/wiki/Marine_biology#Reefs
http://en.wikipedia.org/wiki/Hydrodynamics
http://en.wikipedia.org/wiki/Rigs-to-Reefs
http://en.wikipedia.org/wiki/Sinking_ships_for_wreck_diving_sites
http://en.wikipedia.org/wiki/The_Reef_Ball_Foundation
http://en.wikipedia.org/wiki/Algae
http://en.wikipedia.org/wiki/Barnacle
http://en.wikipedia.org/wiki/Coral
http://en.wikipedia.org/wiki/Oyster
http://en.wikipedia.org/wiki/Biocenose
http://en.wikipedia.org/wiki/Fish
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Fig 5:  Proposed si tes for  the devel opment  of ar tificia l  r eefs  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VI.  Soft Option 
The soft  opt ions cur ren tly appl ied with in  the exist ing fr amework include:  1)  the 

use of  vegeta t ion  or  r evegeta t ion  of areas;  2)  the use of  vegeta t ive mat t ing on  blu ff fa ces  

to a id in  blu ff fa ce  sta bi l iza t ion;  and 3)  the en forcem ent  of coasta l  r ela ted legisla t ion  

specifi cal l y for  the use  of bui lding setba cks,  t he protect i on  of some vegeta t ion  speci es  

and the preven t ion  bea ch  sand min ing.  Some of the soft  opt i ons are coasta l  planta tion , 

coasta l  wet land,  and sand dunes.  

 

Coastal  Forest  

There is considerable evidence that  coasta l  fores ts can  reduce the force,  depth  and 

veloci t y of a  tsunami,  lessen ing damage to proper ty and reducing loss of  l i fe (Kei th  

Forbes  (2007).  The reduct ions in  the degree  of  damage to t r ees wi th  distance from the 

leading edge of a  coasta l  forest ,  implying that  the force  of the tsunami is r educed by the  

forest  and areas to the r ear  are afforded protect ion  in  areas like Teetop in  the stu dy.   

In  the case of mangroves,  for  any par t icular  elevat i on  or  distance from the sea  

fron t ,  t sunami hazard is consisten t ly l ower  for  areas beh ind mangroves.  Fur thermore, 

plan ta tions Arong have proved effect i ve against var ious tsunamis. Many casuar ina 

shel terbel ts in  India,  Sr i  Lanka and Thai land,  establ ished to protect  coasts from cycl ones,  

t sunami and other  coasta l  hazards were effect ive  against the 2004 Indian  
 

Fig 6: 
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sunami wave run -up with  and without  coasta l  forest  bar r ier .  (Source:  Kei th  Forbes (2007)  

  Ocean  tsunami as wel l  (Kei th  Forbes 2005).  Natural  beach  forests and planta tions 

of t r ee crops,  such  as cashew nut  wi th  their  low,  widel y branch ing canopies or  pand anus 
with  mangrove-l ike st i l t  roots and dense fol iage (Kimos),  have a lso protected coasts in  

many instances.  Kimos where coa sta l  forests  fa i led to protect  coast l ines from a  tsunami. 

Rather  than  an  indictment  of coasta l  forests in  general,  however ,  these fa i lures can  be  

a t tr ibuted to a  r are,  massivel y large tsunami or  insufficiency of  one or  more forest  

a t tr ibutes such  as forest  width ,  densi t y,  age or  some other  parameter  importan t  in 

providing protect ion .  In  these pla ces degraded or  a l tered beach  forests wa s  observed  with  

widel y spa ced  t r ees,  r eplacement  t r ee speci es suscept ible  t o breaking,  or  spar se 

undergrowth .  The (Fig  6) shows the how coast a l  forest  can  protect  the coast  from the 

disaster .                     

Less dense forest  around Malaca and IFA base were iden t i fied using sa tel l ite 

image (2007) for  the devel opment  of forest  t o protect  from future disaster .  I t cover s an  
area  about  2km can  be devel oped for  increasing the densi ty of the forest .  

 

Coastal  Wetland 

A wet land is an  area  of land whose soi l  i s sa turated with  moisture ei ther  

permanent ly or  seasonal ly.  Such  areas may also be covered par t ia l ly or  completel y by 

shal low pools  of water .  Wetlands include swamps,  marshes,  and bogs,  among other s.  The 

water  found in  wet la nds can  be sa l twater ,  freshwater ,  or  brackish.  It  i s playing an 

impor tant  role a t  the disaster  because i t  consists of mangroves that  work as a  barrier  for  

the in ter ior  of the land.  Coasta l  wet lands such as sa l t  marshes,  mangroves,  coral  r eefs,  

oyst er  r eefs  and sea  grasses  can  help to mit igate these hazards by reducing the intensi ty 

of wa ves and creat ing natural  barr ier s.  The vi l lages l ike Aukchang is showing newl y 

devel oped mangroves  and i t  should be  wel l  protected,  so that  i t  can  be  use ful l  for  the 
future disaster .  

 

Sand Dune  

A dune is a h i ll  of sand bui l t  by a l luvia l  processes .  Dunes occur  in di fferen t  forms 

and sizes,  formed by in teract ion  with  the wind.  Most  kinds of  dunes are l onger  on  the 

windward side where the sand is pushed up the dune and have a  shor ter  "sl ip face" in  the 

lee of the wind.  The val ley or  t rough  bet ween  dunes is ca l led a  slack.  A "dune fi eld" is an  

area  covered by extensive  sand dunes.  Large dune fi elds are known as ergsDunes form 

where construct ive waves  encourage the accumulation  of sand,  and where prevai l ing 

onshore winds  bl ow th is sand in land.  There need to be obstacles e.g.  vegeta t ion ,  pebbl es  

etc.  t o t r ap the moving sand grains.  As the sand grains get  t r apped they star t  to 
accumulate,  star t ing dune f ormat ion.  The wind then  star ts to affect  the mound of sand by 

eroding sand par t icles from sand dunes.  

 

 
Fig 7:  Proposed si tes for  the devel opment  of sand dune  

http://en.wikipedia.org/wiki/Hill
http://en.wikipedia.org/wiki/Sand
http://en.wikipedia.org/wiki/Aeolian_processes
http://en.wikipedia.org/wiki/Erg_(landform)
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These dunes provide protect ion  from var ious d isaster s l ike storm surge cycl one 

and tsunami. These sand dunes provide natural  barr ier  for  in terior  coasta l  land.  But  these  

sand dunes are absen t  in the study area .  So the Ar t i ficia l  sand dunes can  be devel oped  
a long the coast .  The areas l ike Mus (92 0  48’ 12”E 9 0  14’33”N),  Smal l  Lapathy (92 0  48’  

34”E 9
0
 14’23N) and Kinmai (92

0
 48’ 19”E 9

0
 13’24N),  sand dunes can  be devel oped in  

these areas to protect  the coasta l  vi l lage (Fig  7) .     

  

VII.  Other Option 
Evac uati on Routes  

Minimizing r isk of the disaster  is ver y impor tan t  in  disaster  mit igat ion,  for  that  

Evacuat ion  routes is on  i f the impor tant  path.  In Car  Nicobar  a ll  roads are wel l  connected  

with  each  other . The tota l  length of main road before tsunami was around 100.8Km 
(Directorate of E conomics and Sta t ist ics 2008).  Many roads are a l igned paral lel  to t he 

coast ,  wh ich  isobserved in  the vi l lage l ike Malaca,  Perka,  Tamaloo,  Big Lapathy and 

Arong.  The evacuat ion  map was prepared from the t ranspor t  network mao.  The roads 

runn ing perpendicular  to the coast  were iden ti fied and evacuat ion  route map wa s  

prepared.  I t  i s shown in  the (Fig  8).  The roads near  Malaca, Perka, Tapoming,  Tamaloo 

vi l lages are iden ti fied as the evacuat ion  route.  

 

Sing Board  

Sign  symbol  can  play an  impor tant  role a t  t ime of emergency.  I t  shows the road t o 

people to escape from emergency an d save their  l i fe and even  their  proper ty a lso.  The 

sign  boards can  be fixed a long the evacuat ion  route,  so the people can  be guided t o  
escape.  The sign  boards (Fig  8)  can  be  fixed in  the places l ike  Malaca,  Big Lapathy,  and 

Small  Lapathy so that  i t  could be  useful  for  the mit igat ion  measures.  Areas are Malaca 

(90 10’ 03”N 92 0 50’00”E),  Big Lapathy (9 0 13’39”N 92 0 48’06”) and Small  Lapathy 

(90 14’39”N 92 0 47’27”E) r eading are taken with the help of GPS.   

 

 
Fig 8:  Evacuat ion  route wi th  Sign  Board  

House Design  

Car  Nicobar  Island is tr ibal  area ,  where the peoples are l iving in  tr adi tional  wa y.  

There houses are round in  shape and constructed with  wood and jungle lea f wi th  the 

heigh t  from ground is about  5 -7 feet  and a t tached with  mova ble  ladder .  These houses are  

t radi t ional ly constructed so that  i t  i s ver y much  sa fe  from the dangerous an imal  and a lso 
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from disaster .  But  26 t h  Dec,  2004 Indian  Ocean  ear thquake and tsunami dest roy these  

t radi t ional  household because i t  was constructed by wood and jungle leaf that does not  

have that  much  poten t ia l  to wi thstand mega wave of tsunami.  I t  was ful l y washed out  and 
because of  th is losses of  l i fe and proper t y were increased.  So that  i t  i s ver y impor tan t  to 

construct  houses in  such  a wa y that  i t  should stand with  any kind of disast er .  The concrete  

and wel l  r ein forced el evated st ructure can  be constructed in the study area .  Such houses  

are observed  in  ver y few places l ike Malaca,  Perka,  Tamaloo et c.  These houses  can  be  

useful  to protect  the people from future disaster .  

 

VIII.  Conclus ion 
Disaster  l ikes tsunami,  cycl ones are one of the catast roph ics of the wor ld coasta l  

r egions,  moving with enormous kinet ic energy and dissipat ing i t  on the coast .  They cannot  
be preven ted but  the impacts can  be r educed and human  l i fe can  be saved by having 

moni tor ing system.  Proper  under standing about  the in tegrated disaster  management 

pract ices,  r esearch ,  moni tor ing and communicat ion  are the hopes for  future disaster  

mit igat ion  in  the r egion .  The remote sensing and GIS technologies can  be expl oi ted in  

creat ing a weal th  of r elevan t  in formation  about  var ious componen ts of smal l  i sland 

devel oping sta tes and generat ing an  in tegrated decisi on  suppor t  syst em (DSS) t o assist  

inland/coasta l  zone managers in  making in formed decisi ons.  I t  i s expected that  devel oping 

an in tegrated decision  suppor t  syst em would enable pol icy makers/managers to bet t er  

under stand the l inkages bet ween  local ,  r egional  and global  processes,  take effect ive  

management  decisi ons,  and achieve the goal  of mit igat ion  of Smal l  Island devel oping 

sta tes/un ion  terr i tory such  as the Car  Nicobar  Islands.  The damage over  h ighly sensi t ive  
cr i t ica l  habi ta ts can  be easi l y iden t i fied  by remote sensing and GIS technology.   

Set t lemen t ,  mudfla t ,  mangrove,  spar se mangrove,  and sandy beaches  can  be iden t i fied  

using th is techn ique.  Var ious mit igat ion  measures l ike hard opt ion  and soft  opt ion  can  be  

easi l y iden t i fied using remote sensing and GIS techn ique.  Th is mit igat ion  measures wi l l  

be helpful  to protect  the peopl e,  proper ty and environment from future disaster .  
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