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EXECUTIVE SUMMARY 

On 26 December 2004 the coastal areas of different countries around the Indian 

Ocean including India were hit by a Tsunami that caused extensive fatalitites and 

damage to coastal property. On the initiative of Director, National Institute of 

Oceanography (NIO) and under the leadership of Dr. G. C. Battacharya, Scientist F, 

NIO,) surveys were carried out along several coastal areas of India for eliciting 

information about the inundation and several related aspects of the Tsunami. 

Different locations were surveyed were between Vedaranyam in the south to Pulicat 

lake on the north of Tamil Nadu and at Krishnapatnam in Andhra Pradesh. The 

survey was planned to carry out survey as per IOC manuals and Guideline report 

No. 37 dealing with the Post-Tsunami field surveys. This report pertains to surveys 

carried out mainly along the Tamil Nadu coast and presents basic data and 

preliminary information on Tsunami inundation limit, run-up height, cross sectional 

profiles at different locations and littoral environmental observations in the surf zone. 

More than 25 locations were surveyed to assess the inundation limits as well as run­

up heights. Cross-sectional profiles from the shoreline till the inundation limit were 

measured using automatic leveling equipment and a graduated staff with reference 

to local water level at the time of survey. These profiles were reduced to the Chart 

Datum (CD) approximately arrived from the time of observation of the water line and 

the corresponding tide predicted for the location. The lateral inundation limit varied 

between 31 m at Kottaikadu Kuppam village and 862 m at Nagore. The run-up 

height with respect to CD varied between 1.987 m at Arkattuthurai and 6.54 m at 

Periyakalapet. Primarily this report presents preliminary findings on Tsunami 

inundation and detailed data on cross section profiles based on which the Tsunami 

run-up heights were estimated. 
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1.0 INTRODUCTION 

A field survey was initiated by NIO, Goa to investigate the extent of inundation and 

the Tsunami run-up height due to the "26 t h December 2004 great Tsunami" that 

had a devastating effect on the Tamil Nadu coast. This report presents the results of 

the field observations carried out in this context on the cross sectional profiles, littoral 

environmental observations and inter-tidal sediments during 15th January 2005 to 7th 

February 2005. 

2.0 STUDY REGION 

The study region is the south east coast of India along Tamil Nadu (Fig. 1). The 

different locations that were surveyed are presented in Fig. 2. The study region is 

between Vedaranyam in the south to Pulicat lake on the north of Tamil Nadu and 

one location, viz., Krishnapatnam in Andhra Pradesh was also considered in the 

study. 

The coast of Tamil Nadu and Andhra Pradesh on the east coast of India is made of 

sandy beaches. Few major rivers Cauvery R., Palar R., etc, join the sea on the east 

coast of India. Many number of streams/ rivulets join the Bay of Bengal too. Often 

this coast experiences cyclones / storms during northeast monsoon period (October 

- February) whereas occurrences of Tsunamis are rare in this part of the world. 

3.0 SCOPE OF THE STUDY 

The scope of the present study is to carryout the following: 

o Beach profiles from the water line till the inundation limit of the Tsunami 

o Littoral Environmental observations and Surf zone parameters viz., longshore 

current velocity, breaking wave parameters, and 

o Inter-tidal beach sediment grain-size distribution 

1 
All rights reserved. This report, or parts thereof may not be reproduced in any form 
without the prior written permission of the Director, NIO. 



4.0 METHODS OF STUDY 

4.1 Cross sectional profiles: With reference to local water level at the time of 

survey, cross-sectional profiles were taken from water line till the inundation 

limit. Automatic survey leveling equipment and a graduated staff were used to 

record the beach levels. These levels were reduced to the Chart Datum that 

were approximately arrived from the time of observation of the water line and 

the corresponding predicted-tide of the location. The predicted-tide for 

different locations is obtained by linear interpolation of tides between known 

tidal stations in the study region. Generally profiles were taken at interval of 

5m. Larger intervals were considered where the beach is flat and smaller 

intervals were considered where beach is highly undulating with features like 

dunes, ridges, valleys, etc. Wherever the inundation limit was accessible and 

the terrain is amicable for survey the profiles were taken till the inundation 

limit otherwise only the position of the inundation limit was noted. It was not 

possible to complete the cross sectional profile survey at most of the places 

on the southern stretch of Tamil Nadu coast due to inaccessibility to the 

maximum inundation points. The locations where the cross sectional profile 

survey was not up to the inundation limit were Samanthan Pettai, 

Tarangambadi, Poompuhar, Thirumallaivasal, Thoduvai and 

Kodiyampalayam. Whereas at all other places the cross sectional profile 

survey was up to the inundation limit. 

4.2 Inundation Limit and Run-up: The distance from the landward penetration of 

the Tsunami to the shoreline is termed as the inundation limit (Fig. 3). The 

inundation limit is ascertained from visual observations like water marks on 

the walls of buildings or debris line left while recession of the Tsunami as well 

as information gathered from the local villagers. The run-up is the height of 

the maximum inundation limit with respect to the shoreline level. The run-up 

height can be estimated from the cross sectional profiles or beach profiles. As 

the profiles are measured at a different time compared to the actual event, the 

profiles and the run-up heights were reduced to the Chart Datum. 

4.3 Littoral environmental observations: Breaking wave parameters and the 

littoral environmental observations were carried out at each station. Breaking 

wave height, wave period and direction were observed during the study 
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period. Heights of 10 consecutive breaking waves (breakers) were visually 

observed and the average of those heights was noted as the corresponding 

breaking wave height. Simultaneously, the total time elapsed beginning with 

the first breaker till the eleventh was averaged and recorded as the 

corresponding breaker period. The wave direction was visually observed and 

the approximate values are recorded. Longshore current velocity, surf zone 

width, wind speed and direction are the parameters observed in this study. 

Neutrally buoyant floats were released in the surf zone and the distance 

traveled by them in 2 minutes and the direction of travel was noted. The 

speed and direction of these floats were noted as the longshore current speed 

and direction. Surf zone width was visually estimated. Wind speed was 

observed based on the intensity and noted as calm, mild, moderate, medium, 

strong or very strong which are assumed as 0, 5, 10, 20, 40, or 60 km/h 

respectively and the direction was observed with the help of a magnetic 

compass. 

4.4 Beach sediments: Beach surface sediment samples from the inter-tidal 

region, close to the water line, at each station were collected during the study 

period and sieve analysis was carried out to study the grain size distribution. 

5 BASIC DATA & PRELIMINARY RESULTS 

5.1 Cross sectional profiles: The cross sectional profiles at each of the station 

are presented in the form of graphs and digital data in Appendix - 1. The 

profiles were terminated at the landward end of the inundation limit. At each of 

the station, wherever possible more than one profile has been measured one 

on the north and the other on the south of the entrance to the station. 

5.2 Inundation Limit & Run-up height. The inundation limits with respect to local 

time and the run-up height corresponding to the Chart Datum are presented in 

Table 1. More than 25 locations were surveyed to assess the inundation limits 

as well as run-up heights. At most of the locations more than one cross 

section profile was considered to ascertain the inundation and run-up height 

values. The inundation limit (for the profiles considered till inundation limit) 

varied between 31 m and 862 m whereas the run-up height varied between 

1.987 m and 6.537 m. The minimum inundation limit is observed at Kottaikadu 
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Kuppam and the maximum at Nagore (along mid-profiles). The maximum run­

up height is observed at Periyakalapet (North) and the minimum run-up height 

is observed at Arkattuthurai. 

5.3 Littoral environmental observations: Breaking wave parameters and the 

littoral environmental observations at each of the station are presented in 

Table. 2. It is observed that the breaking wave heights were seen higher in 

northern region compared to the southern region and so were the wave 

periods. The Longshore current was predominantly southerly over the region 

except at some locations where it was northerly. The southerly longshore 

currents were seen to be grater in magnitude compared to the northerly 

currents. 

5.4 Beach sediments: The inter-tidal beach sediments collected at each of the 

station were analysed for the grain-size distribution and the data and graphs 

are presented in Appendix - 2. The median grain-size (D50) values at each of 

the station are presented in Table. 3. the D50 of the sediments north of 

Poompuhar were observed to be higher compared to the sediments south of 

Poompuhar. This could be due to the wave climate, which is higher on the 

north compared to the south. 

6 CONCLUSIONS 

o The inundation limits estimated from the survey data, where the profiles 

were taken till inundation limits, showed that the maximum inundation was 

observed at Nagore (862 m) followed by Arkattuthurai (385 m). The 

average inundation distance considering the surveyed locations where the 

profiles were taken till inundation limits was about 237 m. 

o The run-up heights reduced to Chart Datum showed that the run-up height 

is higher in the northern region along the Chennai-Pondicherry coast 

compared to the south along the Poompuhar coast. The maximum run-up 

height was estimated at Periyakalapet-north (6.53 m) and the minimum at 

Nagore-north (0.67 m). The average run-up height considering the 

surveyed locations where the profiles were taken till inundation limits was 

about 4.0 m. 
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o Breaking wave parameters showed that the wave heights as well as wave 

period were higher in the northern region compared to the southern region. 

o The littoral environmental observations showed that the longshore currents 

were predominantly in the southward direction with northerly currents are 

at few locations. The southward longshore currents were much stronger 

compared to the northward longshore currents. 

o The grain size distribution of the inter-tidal sediments showed that the 

median size varied between 0.165 mm and 0.865 mm with an average 

size of about 0.3 mm. 
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