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ABSTRACT

The proposed research would study the Morphological Changes along the East coast river mouth which are
widened due to impact of Tsunami. East coast is severely affected due to Tsunami of 26™ December 2004 and
several morphological changes along the coast happened. There are numerous Major and Minor rivers that mixes
with the sea in this region. All the mouths of the rivers are affected due to Tsunami . River mouths are usually
covered with sand, Mangrove forest, and Vegetation cover, Svamps and in some cases settlement. The river mouth,
which could not resist the force of Tsunami wave, had suspected greater changes. This necessitates a several
changes along the coast and various destructions by using optical remote sensing technology. The GPS would used
to map the changes at the river mouth through survey method. The study would suggest measures to overcome the
problem due to changes in the river mouth due to Impact of Tsunami.
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INTRODUCTION

The present study is about the impact of Decembérd Z'sunami waves, destructing the coastal landsoath
particular reference to the sand erosion and dépof river mouths along the rivers in the Nagéipam coast.
Field investigation in this region reveal that hugentity of sand particles were removed by thatgieaves and
deposited on the lee ward side of the coast whadges from 300 meters to 1 kilometer. Majorityttod shrimp
aquaculture farms, which are present inside ther @g well as near the vicinity, have been severgcted due to
the tsunami impact. The estuary’s which confluenegh the Bay of Bengal, particularly the river utlo which is
close to the sea has been widened and though wth&tsurface sea level intrusion have been wideaspre
prevalence in almost all the river confluence segmén this coastal region. This would also affixet economic
activity such as aquaculture farming, coastal adjtice, coastal forestry and so on. The presamtyshas been
focused to analyze the problem of pre and posttsilconditions of river estuaries along the speaifrers, which
are existence along the Nagapattinam coast usatgasmformation technology.

The Tsunami event of December 26, 2004 in the m@aean that rocked the Sumatra Island in Indoresiaa
profound impact on the south-eastern coast of Indigeneral, the state of Tamil Nadu in India stéfl maximum
damage in terms of life and property [1] the preignof natural disasters is not feasible but tlestdiction it
conveys could be minimized at least to some extgrthe postulation of reliable hazard managemesitesy and
consistent implementation of it. [2] In the Suffolloast around Dunwich and Sizewell has experiemagbr
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changes during the past 2000 years, with signifitzss of land caused by marine erosion. Agairsiekground of
projected acceleration in sea level rise and stoess resulting from global climate change, condeas been
expressed that present coastal defences may begpnsustainable in the medium to longer term, and the
survival of internationally important wildlife hatats is under threat. This paper examines thequasttal evolution
in the light of natural processes, and providessaussion of future management options. [3] THeots of Medu
(naturally elevated landmass very close to thehswasand elongated parallel to the coast) and abegiography
on the damage pattern during the deadliest Indieea® tsunami of December 26, 2004 is repof§dThe Tamil
Nadu margin, in particular the Nagapattinam—Cuddakhelf was the worst affected by the tsunami eswagd
inundation caused by the great Sumatra earthquiaké December 2004w 9.3). Surge heights in this part were
of the order of 2 to 5 m, with inundation of theler of few hundred metres into the interior cotimts causing huge
loss of human life and property. Several reason® \&#ributed to the unusual surge in this pathefTamil Nadu
margin, the main reason being its relative proxmhit the origin of the event, apart from the corecaature of the
shelf with a gentle gradien{5) the tsunami generated by the December 2004 $avAatiaman earthquake had a
devastating effect on some parts of Kerala codsigiwis a coast located in southwest India. Re@flmst-tsunami
field surveys carried out to understand the chaingesastal morphology and sediment characterigtidhke worst
affected Kayamkulam region of Kerala coast are dwnted.[6] Analysis of offshore bathymetric datdigates the
shifting of depth contours towards shore, indigatarosion of sediments and deepening of inner ghedfto the
tsunami. Depth measurement along the backwater¢@rdl) in the hinterland region indicates siltat@ue to the
inundation of the canal7] Describes a methodology that relies upon digitalcessing of remotely sensed satellite
images to detect coastline changes in CukurovaaBeHlouth east Mediterranean coast of Turkey. Tivdew
images of Landsat MSS and ETM+, acquired in 1922002, were clustered into “water” and “non-watedsses
using the ISODATA algorithm prior to pixel-basedhgoarison of land and water areas in two dates.rébelts of
the study showed that significant changes occuesggbcially around river mouths, in the form of ation and
erosion. More than half of the total erosion alting seacoast, 153 of 347 ha, was detected to laered at the
mouth of river Seyhan. [8]The use of conventionatvey methods to monitor large, gravel river beds h
traditionally led to a reliance on repeat measurgmef cross-sections which, unless very closehcsd, may give
unreliable information about three-dimensional ef@mmorphology and morphological change. Providedain
technological limitations can be overcome, remaieesy techniques, such as digital photogrammetdyarborne
laser scanning, remove the spatial and temporatrints typically associated with ground-basedeys, allowing
high spatial resolution, distributed, elevation piag of gravel river beds. This paper developsuke of digital
photogrammetry for the survey of a 3.3 km reachhef braided Waimakariri River, New Zealand, whialhen
combined with image analysis of water colour teeinivater depth, provides a Digital Elevation MoieEM) of
the entire river bed.

The present study has the following objectives:sfialy the morphological changes along the fiveerrigstuaries
during the December 2004 Tsunami impact, baseti@hRS P6 LISS Il digital data for the 5 river @asties which

confluences with the Bay of Bengal along the paftsCuddalore and To assess the transformationanél s
particles/load due to the impact of violent wavaragteristics and to study the destruction of @astonomic

activity in this region.

METHOD OF ANALYSIS

To assess the problem along the estuaries (5 Yiledgmn Remote Sensing Digital Data for the prd past tsunami
periods, dated 17-4-2004 (Pre-tsunami) and 19 M&0h5 (Post tsunami) for Cuddalore coast and for
Nagapattinam the digital data pertaining to theetiperiod of 18-12-2004 (Pre-tsunami) and 6-1-20B6s{-
tsunami) have been obtained from the National RensS@nsing Agency, Hyderabad. The data coversves ri
estuaries and the digital data were cropped faleipth analysis. The data were analyzed using ENVto find the
morphological changes along the river mouth ushggre and post tsunami data. The analysis peefbiim find
the change is the unsupervised classification noethith GPS field checks to identify the sampleshe Tresults
were categorized into major sand dunes, sea sagéfation, huts, settlements, major water bodidssaron. The
processed data have been tabulated by calculatied-lp/-pixel method and derived the values of diag
character of the region of interest.

NATURE OF EAST COAST

The Eastern Coastal Plain is a wide stretch of lgimy between the Eastern Ghats and the Bay ofg8lerit
stretches from Tamilnadu in the south to West Bemg¢he north. Deltas of many of India’s riversrio a major
portion of these plains. The Mahanadi, Godavaridfiaand Krishna rivers drain these plains. Thaargeceives
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both the Northeast and Southwest monsoon rains itgitannual rainfall averaging between 1,000 mm &@00
mm. The width of the plains varies between 10030 &km. The plains are divided into six regions: Te&hanadi
delta; the Southern Andra Pradesh plain; the KasBodavari dealtas; the Kanyakumari coast; Coroela@fidast
and sandy littoral. East coast is the second lagsstal area in the World. The length of the tadme is about
2700 km. The plains are divided into six regiombe Mahanadi delta; the Southern Andra Pradesk;ptae
Krishna Godavari dealtas; the Kanyakumari coastp@andel Coast and sandy littoral. In the abovdosgd East
coast the area taken for study areas of Cuddoletect]

TSUNAMI AND ESTURAIES

In the present study the 5 river estuarfefgurel) have been selected to assess the impact of tswwami
particular reference to the pre an post tsunamiaghpand they are: Along the Cuddalore Coast: Gimes and
Vellar river, Uppanar river, Coleroon river and @pavr river

TSUNASMI IMPACT: MORPHOLOGICAL CHANGES ALONG THE EAST COAST RIVER MOUTH
N
INDIA & PR - i ‘//
/ y Gingee River
TAMILNADU Vellar River
/ Uppanar River
¥ v A : = Coleroon River
S ,,f“g,“'% L}
r;i& 2 i
Scale s /
0 500 m '"& Uppanar River(2)
Source: IRS P6 LISS Il Digital Data

Fig - 1
Figure 2 has been digitally converted from the ENWage analysis and the respective variable has tadmilated
for analytical interpretation. Table 1 shows thmgpact of tsunami near the Gingee River mouth. &leefour major
classes were found in this part of the river drg/tare: sand dune, coastal sand, water bodiepaints. During
the pre tsunami conditions the sand dunes are rmird4e69 per cent of area has been increased &2 i#hich
indicates that the sand particles along the riventim have been forcefully
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TSUNAMI IMPACT: MORPHOLOGICAL CHANGES ALONG N
THE EAST COAST RIVER MOUTH ‘iL
GINGEE RIVER (Before tsunami) GINGEE RIVER (After tsunami,

Source: IRS P6 LISS Il Digital Data

Scale Legend [ Water Bodies
0 500 m I sand I Mangrove
Sand dunes [ Mangrove Swamp
Fig - 2
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brought from off the coast. The coastal sand, Wwiwvas present in the coast zone of 32.31per castintreased to
34.24 per cent. The water bodies had been rediocé8.83 percent from 49.66 and it is a clear iation that the
turbulent waves have dismantled the coastal lapdséeatures. The destructed palm trees were dcatténis
region.

Table 1 Tsunami I mpact on Gingee River

GINGEE RIVER
SNo ROI Before (Area) After (Area) Change (Area)
T (insg.mts) | in(%) | (insg.mts) | in (%) (in sq.mts)
1 Sand dune 366694 11.6P 383262 1222 -16568
2 Coastal sand 1013379 32.31 1074126 34/24 -60744
3 Water bodie 155789 49.6¢ 143750t 45.8: 12039:
4 Destructed paln 19881( 6.34 24188¢ 7.71 -4307¢
Source: IRSP6 LISSIII ENVI Image Analysis Result.
Table 2 Tsunami I mpact on Vellar River
VELLAR RIVER
SNo ROI Before (Area) After (Area) Change (Area)
T (insq.mts) | in(%) | (insg.mts) | in (%) (in sq.mts)
1 Sand dun 76818( 15.3¢ 98245! 19.61 -21427:
2 Coastal sand 1360192 27.15 1011722 20119 34847
3 Water bodies 2552500 50.95 2412780 48/16 139719
4 Destructed palms 329141 6.56 60305f 12]03 -273916

Source: IRSP6 LISSIII ENVI Image Analysis Resullt.

The table 2 clearly indicates the Vellar River doefces near the Cuddalore coast and the destmel activities
are more when compared with the Gingee River. t@bke also shows the migration of sand dunes aasdtal sand
to violent waves are higher in percentage. Destrlwater bodies are little and the destructiomgah this region
are very high.

The following table-3 displays the pre and posh#sui conditions of the Uppanar River in the Cuddalcoast. It
shows that migration of sand particles from therimouth to the interior of the coastal landscapkess and the
destruct ional water bodies have increased coretitier

Table 3 Tsunami Impact on Uppanar River-1

UPPANAR RIVER-1
SNo ROI Before (Area) After (Area) Change (Area)
o (insg.mts) | in (%) | (insg.mts) | in (%) (in sg.mts)
1 Sand dune 582624 18.5p 569922 18/11 12702
2 Coastal sar 50475 16.0¢ 62017" 19.71 -11542(
3 Water bodies 1883173 59.86 1750633 55166 132540
4 Mangrove 175063 5.57 204885 6.5p -29822

Source: IRSP6 LISSIII ENVI Image Analysis Result.
Table 4 is derived from the digital image analyai®l implies that along the river mouth the sandigas have
been removed at higher percentages with a littengh in the water bodies. Mangrove swampy areabban
affected little and they were considered to bedtded feature along with other destruct ional fesgur

Table 4 Tsunami I mpact on Coleroon River

COLEROON RIVER
SNo ROI Before (Area) After (Area) Change (Area)
T (insq.mts) | in(%) | (insq.mts) | in (%) (in sq.mts)
1 Sand dune 1055902 16.86 1321534 21/09 -265632
2 Coastal sand 1105052 17.64 922258 14}73 182794
3 Water bodies 3738733 59.6P 3566983 56)95 171750
4 Mangrove swamy 363933 5.81 45284% 7.23 -88912

Source: IRSP6 LISSIII ENVI Image Analysis Resullt.
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Table-5 shows the details about the impact of tsumeear the river mouth of Uppanar River(2) whishin the
Cuddalore coast zone. The migration of sand pestifrom the river mouth has considerable percentayl the
presences of water bodies are high. This areastorgiof more settlement particularly the coastaklwere highly
damaged near the river estuary due to its higrepies

Table 5 Tsunami Impact on Uppanar River(2)

UPPANAR RIVER-2
SNo ROI Before (Area) After (Area) Changes(Area)
T (insg.mts) | in(%) | (insg.mts) | in (%) (in sq.mts)
1 Sand dune 400381 13.1B 435178 1427 -34792
2 Coastal sand 948213 3111 859301 2819 88912
3 Water bodie 153967. 50.5] 143750 47.1¢ 10216¢
4 Settlemer 16015! 5.2F 31643¢ 10.3¢ -15628:

Source: IRSP6 LISSIII ENVI Image Analysis Resullt.
CONCLUSION

This sample study selecting 5 river convergenceszminland and sea implies that the greater quastibf sand

particles were transported and shattered on thedee side as and when the velocity decreases. tdtes reason,
the river mouth has widened and this allows sea&miat enter the coastal interior zone wherein sgwronomic

activity like the aquaculture farms, coastal adtime and coastal forestry. The satellite datacessed indicates
and justifies empirically. The planners in thigtpaf coastal region should keep in mind about ghrisblem before
rejuvenating the economic activity plans.
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