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Abstract: The study of SPOT (1988) and IRS-1C (1998) images along w~th topographic maps (1928 and 1969-70) 
~nd~cates that the wetland of Vedaranniyam has undergone slgn~ficant landform modlficatrons over a period of 70 years 
(1928-1998) Changes tn shape and extent of the Mull~ppallam and Serattalaikkadu creeks, migrat~ng confluence of 
stream Kora~yar towards north, development of mangrove vegetatlon, progradation and retrogradat~on of shoreline and 
increasing number of salt pans are determined and quant~fied The study shows that fluctuat~ons In the discharge of nver 
flows and sedlment loads assoc~ated wlth NE monsoonintenslty and human interference through salt pan and agricultural 
actlvrtles are manly responsible for the dynam~c changes observed In the area 
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INTRODUCTION 

Coastal zones  represent  a dynamic  interface of 
atmosphere, land and ocean. They are in a fragile balance 
rnalntalned by phys~cochemical and biological processes 
which can e a s ~ l y  be subjected to change by natural or 
human-induced perturbations (Vlles and Spencer, 1995) 
Brackish lakes, estuaries, creeks and lagoons have long 
been a focus of Intense human activity because of their 
wide array of llvlng and nonl~vlng resources (Nichols et al. 
1986). Therefore, they have also been susceptible to change. 
their tributary rivers have been dammed and diverted, 

shorellne rnod~fxed, fish populations reduced or  eliminated, 
and water quality altered by wastes For example, large- 
scale land uselland cover modificatxon has been Identified 
in the Ashtamudi estuary, largest wetland r'egion of  
Kerala, due to human actlvltles (Sajeev and Subramanian, 
2003) One such rnodlfied envi ronment  focused in  
this communication is Vedarannlyam wetland, SE coast of 
Indla, and here we have assessed the major modificat~on 
of different coastal features that have taken place during 
the period of 1928 and 1998. 

STUDY AlWA 

Vedaranniyam wetland is Iocated in the southern part of 
southeast coast of Ind~a along the coastal zone of the Bay of 
Bengal and Palk Strag t The  study area extending from 10" 
i5' to 10' 25' N latltude and 79" 30' to 79" 55' E long~tude 
has an areal extent of 620 km2 and enjoys medlum tropical 
transtt~onal climate, characterized by monthly average 
temperature of above 27°C Total annual ralnfall varles from 
1000 to 1500 m m  wlth a dry per lodbf  5 to 6 months 
(Nagendra Kurnar, 1999) At present, this wetland is 
dominantly occupied by 4 specles of mangrove vegetatlon 
namely Avlcennla marzna, Acanthus ~lrclfolzus, Aeglceras 
cornzculatum and Excoecarta agallocha 

DATA PRODUCTS AND METHODOLOGY 

To study the dynamic morphological changes, land use1 
land cover maps of four per~ods  1928, 1969-70, 1988 and 
1998 were prepared from Survey of India Toposheets of 
1928 and 1969-70 (No 58 N/11 and Nl15) as well as hard 
coptes of SPOT (MLA) and IRS-1C (LISS 111) images, 
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Rible 1. Data products used rn the present study 

Survey of Indla Scale Surveyed 
Toposheets No Year 

58 N/11 1 63360 1 lnch = 1 rmle 1928 

58 Nl15 1 63360 1 inch = 1 rmle 1928 

58 N/l  1 1 50000 1 cm = 0 5 km 1969 1970 
58 Nl15 1 50000 1 cm = 0 5 km 1969 1970 

Satell~te Products 

Satellite and sensor Scale Year 

SPOT MLA 1 100000 1988 

IRS 1C - LISS I11 1 50000 1998 

respectively The varlous data products used in the current 
study are presented In Table 1 Land uselland cover change 
analysis is carried out by PC ARC INFO (vers~on 3 5) 
software Land cover maps of 1928 and 1969-70 were 
supenmposed and differences between them are quantified 
using 'difference method' to deduce the dynamxc changes 
between the two perlods For that, a part~cuIar coastal feature 
or landform of the corresponding years was overlard on 
another and attr~butes of both the maps were saved as output 
overlay map Difference in the overlaid landform attributes 
corresponding to the two years for each polygon In the output 
map IS calculated uslng tables module, and IS assigned as a 
separate attribute On subtracting the landform attribute of 
the second period (I e 1969-70) from the first period (1 e 
1928), negative values indlcate addition, posltrve values 

Indicate depletion and zero indicates no change of that 
particular landform/coastal feature Based on the vector 
data produced by the above process, land cover change map 
was prepared Similarly, land cover change maps for the 
perlods 1969(70)- 1988 and 1988- 1998 were also prepared 
and utrlized for the quantlf~catron of morphological 
changes between the two respective per~ods 

DISCUSSION 

The maps presented rn Figs la-d clearly brrng out the 
progresswe mlgratlon of the creeks as well as other dynarn~c 
morpholog~cal changes In four tlme frames 1928,1969-70, 
1988 and 1998 rn the study area The dyl~am~c morphological 
changes ldentlfied are quantified (Table 2) and the same are 
summarlzed here 

When compared to 1928 (Fig la ) ,  the toposheets 
surveyed during 1969-70 (Fig lb) revealed the followzng 
the shape and extent of the Mullippallam creek was reduced 
significantly (6 krn2) due to lnfrlling of fine sed~ments from 
rlvers as well as the adjornlng sea (Palk Stralt) In contrast, 
the shape and extent of the Serattalaikkadu creek was 
enlarged (20 h2) due to broadening of ttdal mouth and 
openlng of an addrtional mouth (Flg lb) Further, by 
comparison of maps, a s h ~ f t  in the confluence of Koralyar 
(S2) has been Identified joinlng the creek near Muthupet 
This shift is quite dtst~nct measuring about 900 m towards 
north over a span of 41 years (1928 - 1969-70) During 1928, 

%able 2. Major dynatruc morphological changes quanhfied in the Vedarannlyarn wetland 
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Coastal features 

Kora y ar 

Mulllppallam creek 

Serattalatkkadu creek 

Salt pan actlvlty 

Mangrove vegetation 

Mudflat 

Shorel~ne 

1998 w~th 1988 as base 

Moves further east (200 m) 

Reduction af t~dal mouth 
(2 km2) 

Reduction in size (25 km2) 

Increases (I 6 km2) 

increased mangrove vegetation 
along the shoreline between two 
creeks (13 km2) 

Encroachment of mudflat rn the 
agricultural field (6 km2) 

Progrades near Serattalatkkadu 
creek (9 5 km2) 

1970 w~th 1928 as base 

Confluence polnt wlth Mulllppallarn 
creek sh~fts towards north (900 m) 

Major change In shape and extent (reduchon 
in 6 km2), development of open mxed jungle 
around the creek (20 km2) 

Major change in shape and extent (increase 
In 20 W), w~dth of the creek 1s enlarged 
due to opemng another mouth and wlden~ng 
of prevlous mouth 

Increases (10 km2) 

No detectable lnformatlon 

Converted to agr~cultural field (1 8 krn2) 

Retrogrades in the eastern part of the 
wetland, near Polnt Callmere (6 krn2) 

Changes observed 

1988 with 1970 as base 

Moves further northeast (300 m) 

Development of creek In the 
western part near the bdal mouth 
(8 km2) 

Increase in area and extent 
(16 km2) 

Increases (16 km2) 

Development of mangroves along 
the southern side of the Mulllppallam 
creek and shorel~ne near the creek 
(2 14 km2) 

Agr~cultural field changed to mudflat 
(11 km2) 

Retrogrades all along the coastlxne of 
the study area (16 km2) 
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map (Frg la) This may be due to the fact that such 
lnformatlon IS not depicted in older topographic maps like 
that of 1928 It IS worth noting that when compared to 1928, 
salt pan actlvity in the eastern part of the wetland, near 
Vedaranniyam, increased and small area of the mudflat was 
converted to agricultural land These actlvit~es indicate 
human tnterference In the wetland before 1970 All these 
changes finally affected the shorellne configuration and the 
shorehne was retrograded (6 km2), perhaps due to sediment 
accretron in the eastern part of the wetland, near Point 
Callmere Previous comparative study of sateilite rmagery 
and topornaps for the per~od from 1979 to 1989 also 
indicated accretion near Point Callmere (IRS, 1990) 

Comparison between 1969-70 topornap (Fig lb) and 
1988 SPOT satelhe data (Flg lc) shows the change in extent 
(reduction) of the Mullippallarn creek as well as widening 

vcdomnmpm 
of creek on the western s ~ d e  of the tidal mouth (8 km2), 

__ -  - - _-----_ 

southern srde of the Mullippallam creek and adjoining 

shorellne (2 14 km2), retrogradatron of shoreline all along 
the coastline of the wetland (16 km2), and lncreaslng salt 
pan activities (16 km2) 

1 - Agricultural field, 2 - Mudflat, 3 - Mull~ppalam creek, 

4 - Serattalikkadu creek, 5 - Scrub Salt pan 

[3 Vegetated sand El Mangroves Open mixed lungle 

$1 - S6 Rivers (Refer text) 

Fig.1. Landform mod~f~cations observed In the wetland of 
Vedaranruyam dunng four time frames Topographc survey 
map (a) 1928 (b) 1969-70 (c) SPOT sate111 te data - 1988 
(d) IRS 1C satell~te data - 1998 

the Koraiyar discharged rts suspended and bed loads in the 
western part of the creek, whereas during 1969-70 the 
confluence migrated to the northwestern corner of the creek 
Other streams such as Kila~ttangl (S3), Marakkakoraiyar 
(S4), Valavnar (S5) and Manakundan (S6)  jornlng the 
wetlands, also changed thelr courses to some extent 
migrattng towards east The 1969-70 map (Fig lb) shows 
large area of open mrxed jungle (20 km2) along the southern 
and northern parts of Mulllppallarn creek, but not In 1928 

Satellite Imagery from IRS- 1C In 1998 reveals further 
reduct~on in slze of the Mull~ppallam and Serattalaikkadu 
creeks (Flgs l c  and d) This may be due to the development 
of mangroves along the tidal mouth of the former and 
progradation of shoreline near the latter (area devold of 
mangrove vegetatlon) Salt panning has increased (16 km2) 
when compared to 1988 Thus, the important changes 
observed in thrs area between 1928 and 1998 are (1) changes 
In shape and extent of Mull~ppallam and Serattalalkkadu 
creeks, (2) mlgratlon of the stream Korqiyar towards north, 
(3) development of mangrove vegetatlon around 
Mull~ppallarn creek and shorellne between the two creeks, 
(4) progradatlon and retrogradation of shorellne and 
(5)  human interference (salt pan and agricultural actlv~ties) 
Degradation of mangrove forest, expansion of open marsh 
vegetation, and decrease of the area of non-vegetated 
mudflats In Vedaranniyam wetlands were reported earlier 
(IRS, 1990, Krishnarnoorthy, 1996) Based on multidate 
satellite data and previous literature, it was estimated that 
nearly 37% of mangrove forest cover was lost by human 
activrtles over a period of 7 years from 1989 to 1996 
(Krishnamoorthy, 1996) Another study of mapplng of 
wetlands along the Cauvery delta uslng remote senslng data 
also concludes that the mangrove area has been depleted by 
about 40% 1 e 32 km2 In 1976 has been reduced to 19 krn2 
In 1989 (IRS, 1990) However, results of the present study 
show the development of mangroves around Mullippallam 
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creek and shorelrne between the two creeks in the study tune the creeks experience marginal decrease In areal extent 
area Thls inference rs in agreement with unpublrshed result Human interference through salt pan and agricultural 
of Nagendra Kumar (1999), who quantified nearly 14 9 km2 activities in the wetland has increased over the years Hence, 
of mangrove vegetation development near Muthupet and the fluvial processes associated with NE monsoon and 
Mullippallam creek, which correlates well with the present humdn Induced activ~t.les are the major factors for the 
est~rnation (15 14 km2). landform modif~cat~ons observed in this study 

As the Palk Bav 1s very shallow and wrotected from the 
L 

hlgh tides and currents, the sedrments carr~ed by the mrnor, Acknowledgements The authors are thankful to Prof S P 
Mohan, Head, Department of Geology, Univers~ty of Madras, tor 

less e n e r g e t ~ c  s t reams - MuIlippaIlarn, Koraiyar,  
provid~ng necessary fac~llt~es and constant encouragement during 

K1la'ttangl, Marakkakoral~ar$ and Manakundan tbs we are very grateful to UGC-SAP (Phase 11) and U G C  
(S1-S6, F1g la) -partlcularly during monsoon period COSIST for generous funding for lnltlatlng ih~a  typc of rereach 
deposited ln the mouth of the streams Contlnuatlon of these Cnt~cal revlews by two anonymous referees greatly tmproved the 
processes leads to increasing growth of mudflat and at same manuscript 

References 

IRS (1990) Env~ronmental impact on coastal wetlands of 
Vedaranniyam-Tam11 Nadu Project Report, Instrtute of Remote 
Sensing, Anna Un~versrty, Chenna~, Indla, 67p 

KRISHNAMOORTHY, R (1996) Assessment of mangrove forest land 
cover change in southeast coast of India based on remote 
sensrng Proc IGBPIBAHC-IUCC Joint Inter-Core Project 
Sym , Kyoto, Japan, pp 42-45 

NAGENDRA KUMAR, M (1999) Coastal zone management aIong 
Vedarannlyam coast, Nagapattinam, Tarn11 Nadu (Unpubl) 
M Phll Dissertation, Unrversity of Madras, Chennar, 71p 

NICHOLS, FH , CLOERN, J E , LUOMA, S N and PETERSON, D N 
(1986) The mod1 ficatlon of an estuary Sc~ence, v 23 1, pp 567- 
573 

SAJEEV, R and SUBRAMANAN, V (2003) Land uselland cover 
changes m Ashtarnudl wetland region of Kerala- A study using 
remote sens~ng and GIS Jour Geol Soc Indla, v 61, pp 573- 
580 

VILES, H and SPENCER, T (1995) Coastal problems 
geomorphology, ecology and soclety at the coast Edward 
Arnold, Great Bntan, 350p 

(Received 26 March 2002, Revlsedforin accepted 15 July 2005) 

]OUR GEOL SOC INDIA, VOL 66, NOV 2005 


