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Abstract  
We analysed Nagapattinam coastal zones of southeast 

coast of India, using Multitemporal satellite images for 

five equal interval of time period (i.e. 2000, 2005, 2010, 

2015, 2020 and 2021). The EPR and LLR methods 

enumerate the maximum accretion at rates of 22.35, 

17.02 m/year and maximum erosion rates of -22.82, -

10.84 m/year at the study area coastal stretch. This 

modification is due to several disasters (like Tsunami, 

cyclone) and anthropogenic activities (like 

construction of harbours, excavation of beach sand, 

industrialisation of garbage dump, urbanisation and 

discharge of domestic sewage).  

 

The Kalman filter model forecasting the shoreline by 

using statistical analysis shows 242 and 236 m in 2031 

and 2041 accretion and erosion of -239 and -226 m in 

same period. The accretion was mainly observed in 

Vedaranyam and Thirupoondi and erosion was 

observed in Tharangambadi, Nagapattinam 

Poompuhar, Karaikal and Thirumullaivasal region. 

The outcome of this research ensures to create 

awareness to protect our shoreline and manage our 

coastal zones properly with several remedial measures 

for the future. 
 

Keywords: Shoreline, DSAS, Erosion, Accretion, Kalman 

filter model. 

 

Introduction 
The words shoreline, coastline, seashore denote coast. Coast 

can be defined as the region where the land interfaces with 

the ocean, or as a demarcation line that separates the land 

from the ocean. The earth covers about 6,20,000 km 

(3,90,000 miles) of shoreline21. One of the nation's most 

significant environmental and economic resources lies 

within its coastal zones, where the dynamic interplay 

between land and sea is commonly referred to as the coast or 

shoreline33. The coastal zones play a wide role in the nature 

of the earth like geomorphology, meteorology and 

climatology31. Among Earth's diverse landforms, coastal 

landforms stand out as some of the most prominent and 

significant30. On earth’s surface, the most dynamic zone is 

the coastal zone. The coastal zones are vulnerable to erosion 

and accession due to both natural activities such as tsunami, 

flooding, cyclones, storm surge wave action, changes in 

tides and wind and sea level changes26 and anthropogenic 

activities. 

 

Shoreline is responsible for changes in increases and 

decreases of sea level. The mapping of the coastal line is the 

way of identification of our boundary region in our selected 

coastal zones of Nagapattinam5. Nowadays there is a 

tremendous increase in anthropogenic activities like 

construction of harbours, excavation of beach sand, 

industrialisation of garbage dump, urbanisation and 

discharge of domestic sewage16.  

 

A significant portion of the world's population has chosen to 

reside in close proximity to coastal zones, often within 10 

meters above mean sea level4. Analyzing shoreline changes 

plays a crucial role in understanding and identifying coastal 

dynamics3. Coastal zones are currently facing both natural 

and human-induced disruptions including factors such as 

rising sea levels, coastal erosion and coastal accretion. 

Alarmingly, more than 80% of the world's beaches are 

impacted by coastal erosion with erosion rates varying 

widely from 1.0 cm/year to a staggering 30 m/year1. 

 

Shorelines are mainly classified into five primary zones such 

as offshore, nearshore, surf shore, foreshore and 

backshore21. Offshore refers to the area of deeper water 

beyond the point at which waves begin to break. Friction 

between the waves and the sea bed may cause some 

distortion of the wave shape. Nearshore is the area of 

shallow water beyond the low tide mark within which 

friction between the seabed and waves distorts the wave 

sufficiently to cause it to break. There may be a breakpoint 

bar between the offshore and nearshore zones. The area 

between high tide and low tide mark is defined to be 

foreshore.  

 

The area above high tide mark is affected by wave action 

only during major storm event is backshore18. Coastlines 

undergo two distinct categories of alterations: long-term 

changes and short-term changes. Long-term changes pertain 

to alterations in sea level relative to the land as well as 

fluctuations in the supply of sand to the coast. These 
modifications typically span over a period exceeding 50 

years. Conversely, short-term changes represent the opposite 

of long-term changes, characterized by their complexity in 
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understanding and predicting. Additionally, these short-term 

alterations in shoreline can exhibit significant variability 

along the coast and occur over a timeframe of less than 10 

years25. 

 

The wave characteristics controlling the coastal zones due to 

the dumping of sediments are one of the major causes of 

shoreline changes24. The tides, waves and marine currents 

also affecting the coast which lead to cause erosion and the 

morphology estuaries, have been disturbed28. Tides come in 

two distinct forms: low tides signify minimal impact while 

high tides indicate significant effects35. The construction of 

harbour becomes positive issues in economy development 

but it leads to affecting the nearby coast and ocean flow 

patterns15. The coastal geomorphology study is the most 

interesting research in recent days36.  

 

The analysis of shoreline in a satellite imagery is an initial 

step to protect and create awareness among the people to 

maintain our coastal management32. Worldwide both natural 

and human systems are affected by the threat which is caused 

by the rising of sea level and extreme events to climate 

change in coastal areas. Coastline or shoreline calculation is 

one of the important factors in the finding of coastal 

accretion and erosion and the study of coastal dynamics8. 

 

In shoreline analysis, the outcomes often reveal coastal 

accretion and erosion. The presence of coastal erosion and 

accretion can have detrimental effects on both human well-

being and the environment2. By using modern scientific 

tools like GIS and remote sensing plays an efficient part in 

analysing of prehistoric coastal zones7,17. Tamil Nadu coast 

is experiencing a growing crisis of coastal erosion and 

accretion and this phenomenon is significantly impacting the 

coastal population27. Nagapattinam, a chosen coastal zone in 

Tamil Nadu, attributes for a valuable land use and land cover 

feature in the form of mangrove forests. These mangrove 

forests play a crucial role in safeguarding the coastline and 

fostering a habitat that is well-known among various marine 

species6,11.  

 

For analysing the shoreline changes, limited number of tools 

are available in our GIS field. Among these tools, Digital 

Shoreline Analysis System (DSAS) plays an important role 

for analysing the coast14,13. The aim of present study is 

making shoreline analysis from 2000 to 2021 and forecasting 

analysis for 2031 and 204116. Many shorelines analysis 

study were carried out related to EPR, LRR and NSM 

methods22. This study specifically concentrates on 

prediction analysis using Kalman filter model. 

 

Material and Methods 
Study Area: To comprehend the physical dynamics of a 

chosen coastal area and gain insights into shoreline 

dynamics, geospatial techniques and modeling are 

employed. The study area encompasses the coastal stretches 

along the Tamil Nadu coast, spanning from the Kollidam 

River mouth to Point Calimere. This study area lies between 

longitude and latitude of 79°45’ to 79°55’ and 10°15’ to 

11°20’ respectively. The length of coastal stretches is around 

188 kilometres. The Tirumalarajanar, Cauvery, Kaduvaiyar, 

Arasalar, Harichandranadi and Vettar rivers are some of the 

major rivers that drain into the Bay of Bengal within study 

area. The elevation in this coastal area ranges between 0 and 

5 meters above mean sea level (msl).  

 

This region has tropical humid climate with the annual 

average rainfall between 950 and 1500 mm. In the southern 

part of the study area, along the Vedaranyam canal, several 

aquaculture farms have been developed which play an 

important role in the economy of the district. The wave 

action is notable during both the summer and winter seasons 

bringing southwest and northeast monsoonal winds. The 

severe cyclonic storms, however, increased the wave action 

significantly9. Figure 1 shows the location map of the study 

area.  

 

Methodology: Multi-temporal Landsat data including TM 

(Thematic Mapper) and OLI/TIRS (Operational Land 

Imager/Thermal Infrared Sensor), spanning five different 

years from 2000, 2005, 2010, 2015 and 2021, have been 

colleted from the Earth Explorer platform. These datasets 

were utilized for the shoreline analysis study and were 

obtained from the USGS archives26. The false colour 

composite (FCC) and true colour composite (TCC) are 

prepared by respective bands of TM, OLI/TIRS using 

ArcGIS 10.8 software for better visual interpretation. By 

using TCC and FCC, it becomes easier to interpret the 

shoreline for all five different years to the study site34. Figure 

2 shows the shoreline map of the study area. 

 

DSAS: Digital Shoreline Analysis System (DSAS) is an 

open source add on tool, which works within ESRI 

geographic information system (ArcGIS 10.8 software). The 

DSAS tool helps to analyse the various geometry line 

features of past and present of a selected coastal zone14,31. 

DSAS is used to evaluate the shoreline changes and predict 

the forecasting period changes. The process begins with the 

interpretation of shoreline data for six different years 

integrated into a single feature class. This feature class 

represents shorelines and is stored in a personal geodatabase. 

Following this interpretation step, an attribute table for the 

shoreline is generated, incorporating key attributes such as 

DSAS_date, DSAS_uncy (uncertainty), DSAS_type and 

shape length as outlined in the DSAS 5.0 version user guide. 

Once the attribute table is modified, the next step is to create 

another feature class within the same personal geodatabase 

which represents the baseline. This baseline feature class 

should use a projected coordinate system measured in 

meters. 

 

Subsequently, one can generate an attribute table for the 

baseline feature class, incorporating attributes such as shape 
length, ID DSAS group, DSAS search, offshore and castdir, 

following the guidelines provided in the DSAS 5.0 version 

user guide28.
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Figure 1: Location map of the selected coastal stretch of Nagapattinam 

 

 
Figure 2: Map showing the shorelines for five different years 2000, 2005, 2010, 2015 and 2021 of  

selected south east Indian coast 
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Table 1 

Various remote sensing data used for five different years for shoreline analysis 

S.N. Data source and sensor 
Date of acquisition 

(DD/MM/YYYY) 

1 Landsat 5 TM 19/04/2000 

2 Landsat 5 TM 11/05/2005 

3 Landsat 5 TM 25/05/2010 

4 Landsat 8 OLI 23/05/2015 

5 Landsat 8 OLI 05/04/2021 

 

Upon completing the setup of both the shoreline and baseline 

feature classes, the next step is to configure the baseline, 

shoreline and metadata settings. Once these settings are 

carried out, transects are generated. The default parameters 

for generating transects are often the initial and 

straightforward choice in the transect generation process19. 

 

During the process, adjustments were made to improve the 

visualization of transects. These modifications included 

setting a maximum search distance of 2000 meters from the 

shoreline, ensuring that transects were spaced at regular 50-

meter intervals perpendicular to the shore and applying a 

2500-meter smoothing distance. These modifications 

resulted in the generation of a total of 2914 transects 

covering the entire study area. Subsequently, data from the 

transects feature class were utilized to calculate rate changes 

using statistical methods. The output containing these 

calculated rates was stored within the same personal 

geodatabase following the completion of the statistical 

analysis27. 

 

Statistical analysis: Within DSAS 5.0, there are numerous 

branches available to facilitate the statistical analysis of a 

specific shoreline. This statistical analysis can be broadly 

categorized into three major methods. The first method 

involves distance measurement, the second encompasses 

statistical techniques and the third pertains to supplemental 

statistics for linear and weighted regression. The distance 

measurement technique is executed using Net Shoreline 

Moment (NSM). Statistically, this is accomplished through 

two distinct methods: End Point Rate (EPR) and Linear 

Regression Rate (LRR). The EPR is calculated by dividing 

the NSM by the time elapsed between the oldest and most 

recent shorelines23. The EPR value is expressed in meters. 

 

NSM is computed by measuring the distance between the 

oldest and most recent shorelines for each transect and its 

values are also represented in meters. The linear regression 

rate (LRR) estimates the rate of variation by fitting a least 

squares regression line to all the shoreline points of the 

transects. This method provides a noticeable means to 

anticipate future shoreline positions along with their 

associated confidence intervals10. EPR, LRR and NSM 

collectively indicate the conditions of transects in the coastal 

area, whether they are experiencing coastal erosion or 
coastal accretion. The following formulas are employed to 

calculate the EPR and NSM values (Equation 1 and 2) 

respectively: 

 m/year             (1) 

 

 m             (2) 

 

where d2021 and d2000 are the distance separating the 

shoreline (2021) and baseline (2000); t2021 and t2000 are 

the shoreline positions during 2021 and 2000 respectively. 

 

Prediction of forecasting shoreline: Nowadays the long-

term planning of coastal management is facing a difficult 

role for making decision of future shoreline because it is 

difficult to predict the shoreline in a long-term. 

Simultaneously in an earth surface, shoreline plays one of 

the most important dynamic geomorphological features. But 

recently the difficult task is decreased by introduction of 

Kalman filter model, it is statistically based shoreline 

forecasting tool in DSAS tool bar. It generates the future 

shoreline via initialisation with linear regression rate along 

with the tool combining the historical shoreline position and 

the model derived shoreline position to predict the future 

shoreline with an uncertainty band.  

 

The Kalman filter performs an analysis to reduce the error 

between the modelled and observed shoreline position in 

order to enhance the forecast by including the rate and 

uncertainty20. 

 

Results and Discussion 
Upon performing the statistical calculations, the attribute 

table reveals both positive and negative values for the 

corresponding transects (EPR, LRR and NSM). Positive 

values in a transect indicate that the specific area is 

experiencing accretion while negative values in a transect 

indicate that the particular area is undergoing erosion29. 

 

In this study, the EPR analysis reveals the highest accretion 

rate to be 22.35 m/year and the lowest erosion rate at 0.51 

m/year. Similarly, the LRR calculation demonstrates the 

highest accretion rate at 17.02 m/year and the lowest erosion 

rate at 0.51 m/year. Conversely, in this study, the EPR 

analysis identifies the highest erosion rate at -22.82 meters 

per year and the lowest accretion rate at -0.5 m/year. 

Similarly, the LRR analysis records the highest erosion rate 

at -10.84 m/year and the lowest accretion rate at -0.5 m/year. 

Regarding the NSM method, it indicates the most substantial 

accretion at a rate of 285 meters and the smallest accretion 

at a rate of 10.01 meters. Conversely, the NSM method 
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highlights the most significant erosion at a rate of -251 m 

and the least accretion at a rate of -8.04 m. 

 

Within this study area, significant accretion is primarily 

observed in zones near Vedaranyam and the Thirupoondi 

region while erosion is prevalent in the Tharangambadi, 

Nagapattinam, Poompuhar, Karaikal and Thirumullaivasal 

regions. Figure 3 illustrates the EPR, NSM and LRR maps. 

The erosion and accretion profiles for EPR, LRR and NSM 

indicate that the highest erosion rates occur in transects 

numbered 0 to 200 and 500 to 600 while the highest 

accretion rates are observed in transects numbered 300 to 

400 and 1700 to 1900. Figure 4 displays the erosion and 

accretion profiles of LRR, EPR and NSM. 

 

Prediction of 2032 and 2042 Shoreline: By using Kalman 

filter modelling, it is easy to predict the position of the 

particular shoreline for the year of 2031 and 2041 with the 

interval of 10 years12. For the year of 2031 and 2041, the 

rates are calculated by using three shorelines (via recent 

shoreline 2021, predicted shoreline 2031 and predicted 

shoreline 2041).  

 

The predicted shoreline shows the maximum erosion of -242 

and -236 m in the place namely Tharangambadi and the 

highest accretion was noted in the places namely 

Vedaranyam region at the rate of 239 and 226 m for 2031 

and 2041 respectively. Figure 5 shows the predicted 

shoreline map for 2031 and 2041. 

 

Conclusion 
Nowadays remote sensing and geospatial technology play a 

vital role in a real world. With the help of DSAS 5.0, it is 

easy to monitor the shoreline changes between 2000 to 2021 

for the study site from Kollidam river mouth to Point 

Calimere. In the Vedaranyam and Thirupoondi region of the 

study area, the highest accretion rates are observed, with 

EPR and LRR indicating rates of 22.35 and 17.02 meters per 

year respectively. Additionally, the NSM records a rate of 

285 meters, signifying substantial accretion processes in this 

specific coastal area. The most pronounced erosion is 

indicated by EPR and LRR exhibiting rates of -22.82 and -

10.84 m/year respectively. Additionally, NSM records 

erosion at a rate of -251 m in zones near to Tharangambadi, 

Nagapattinam, Poompuhar, Karaikal and Thirumullaivasal. 

This erosion is primarily attributed to the construction of sea 

walls designed to mitigate erosion.  

 

Subsequently, the erosion pattern shifted to areas north of 

the sea walls and the jetty. The prediction analysis also 

shows the same high erosion at the same places at the rate of 

-242 and -236 m/year in 2031 and 2041 respectively. 

Placement of large rock, usually referred to as rip-rap, is the 

preferred and most common form of shore protection.

 

 
Figure 3: Calculate rates of LRR, EPR and NSM for selected southeast coastal zone of India between 2000 to 2021 
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Figure 4: Erosion and accretion profile for NSM, LRR and EPR 
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Figure 5: Forecasting shorelines of 2032 and 2042 

 

Suggested measures for mitigating coastal erosion in 

affected regions include the installation of bulkheads 

(retaining walls), gabions (rock-filled wire baskets), 

articulating blocks (cable-connected concrete blocks), geo 

web matrix (thick, open-cell plastic grid), rip-rap (large 

rocks) and backfilling along the shoreline. These methods 

can effectively control and reduce coastal erosion. 

Additionally, restoration and rehabilitation of wetlands in 

specific areas such as Poompuhar and Nagapattinam are 

recommended as restoration measures. Sea grasses could 

also serve as a means of coastal defense by dampening 

waves, although they are rarely considered a sufficient 

solution. 

 

Acknowledgement 
The authors acknowledge financial support provided by the 

Ministry of Tribal Affairs (Grant No. 201819-NFSTTAM- 

01538) and NCCR- Chennai, Ministry of Earth science 

(MoES), Government of India. One of the authors 

acknowledges and thanks to EU EQUIP Project 

‘‘FISHERCOAST—ES/R010404/1.” 

 

References 
1. Addo K.A., Walkden M. and Mills J.T., Detection, measurement 

and prediction of shoreline recession in Accra, Ghana, ISPRS 

Journal of Photogrammetry and Remote Sensing, 63(5), 543-558 

(2008) 

2. Addo K.A., Jayson-Quashigah P.N. and Kufogbe K.S., 

Quantitative analysis of shoreline change using medium resolution 

satellite imagery in Keta, Ghana, Marine Science, 1(1), 1-9 (2011) 

 

3. Armenio E., De Serio F., Mossa M. and Petrillo A.F., Coastline 

evolution based on statistical analysis and modelling, Natural 

Hazards and Earth System Sciences, 19(9), 1937-1953 (2019) 

 

4. Athanasiou P., Van Dongeren A., Giardino A., Vousdoukas M., 

Gaytan-Aguilar S. and Ranasinghe R., Global distribution of 

nearshore slopes with implications for coastal retreat, Earth System 

Science Data, 11(4), 1515-1529 (2019) 

 

5. Azhar M.M., Maulud K.N.A., Selamat S.N., Khan M.F., Jaafar 

O., Jaafar W.S.W.M., Abdullah S.M.S., Toriman M.E., Kamarudin 

M.K.A., Gasim M.B. and Juahir H., Impact of shoreline changes to 

the coastal development, International Journal of Engineering & 

Technology, 7(3.14), 191-195 (2018) 

 

6. Barnali D.A.S. and Dhorde A., Assessment of shoreline change 

and its relation with Mangrove vegetation: A case study over North 

Konkan region of Raigad, Maharashtra, India, International 

Journal of Engineering and Geosciences, 7(2), 101-111 (2022) 

 

7. Basheer Ahammed K.K. and Pandey A.C., Assessment and 

prediction of shoreline change using multi-temporal satellite data 

and geostatistics: A case study on the eastern coast of 

India, Journal of Water and Climate Change, 13(3), 1477-1493 

(2022) 

 

https://doi.org/10.25303/1612da033041


     Disaster Advances                                                                                                                    Vol. 16 (12) December (2023) 

https://doi.org/10.25303/1612da033041        40 

8. Cherian A., Chandrasekar N., Gujar A.R. and Rajamanickam 

G.V., Coastal erosion assessment along the southern Tamilnadu 

coast, India, Int J Earth Sci Eng, 5(2), 352-357 (2012) 

 

9. Chittibabu P., Dube S.K., Macnabb J.B., Murty T.S., Rao A.D., 

Mohanty U.C. and Sinha P.C., Mitigation of flooding and cyclone 

hazard in Orissa, India, Natural Hazards, 31, 455-485 (2004) 

 

10. Crowell M., Douglas B.C. and Leatherman S.P., On forecasting 

future US shoreline positions: a test of algorithms, Journal of 

Coastal Research, 13(4), 1245-1255 (1997) 

 

11. Den Boer E.L. and Oele A.C., Determination of shoreline 

change along the East-Java coast, using Digital Shoreline Analysis 

System, In MATEC Web of Conferences, 177, 01022 (2018) 

 

12. Dey M. and Jena B.K., A shoreline change detection (2012-

2021) and forecasting using digital shoreline analysis system 

(DSAS) tool: a case study of Dahej Coast, Gulf of Khambhat, 

Gujarat, India, Indonesian Journal of Geography, 53(2), 295-309 

(2021) 

 

13. Gómez-Pazo A., Payo A., Paz-Delgado M.V. and Delgadillo-

Calzadilla M.A., Open Digital Shoreline Analysis System: ODSAS 

v1. 0, Journal of Marine Science and Engineering, 10(1), 26 

(2022) 

 

14. Himmelstoss E.A., Henderson R.E., Kratzmann M.G. and 

Farris A.S., Digital shoreline analysis system (DSAS) version 5.0 

user guide US Geological Survey, 2018-1179 (2018) 

 

15. Irham M., Suri R., Setiawan I. and Fuadi A., February, Spatial 

analysis of accretion, abrasion and shoreline change in banda aceh 

costal area, In IOP Conference Series: Earth and Environmental 

Science, 674(1), 012046 (2021) 

 

16. Jayakumar K. and Malarvannan S., Assessment of shoreline 

changes over the northern Tamil Nadu coast, South India using 

WebGIS techniques, Journal of Coastal Conservation, 20, 477-

487 (2016) 

 

17. Jayakumar K., Analysis of shoreline changes along the coast of 

Tiruvallur District, Tamil Nadu, India, Journal of Geography and 

Cartography, 4(2), 12-20 (2021) 

 

18. John S., Michael W. and Simon R., A Modern Dictionary of 

Geography, A Hodder Arnold Publication, http://www.lavoisier. 

eu/books/reference/a-modern-dictionary-of-geography-student-

reference-series-4rev-ed/small/description_1268918  (2020) 

 

19. Leatherman S.P. and Clow B., UMD shoreline mapping 

project, IEEE Geoscience and Remote Sensing Society 

Newsletter, 22(3), 5-8 (1983) 

 

20. Long J.W. and Plant N.G., Extended Kalman Filter framework 

for forecasting shoreline evolution, Geophysical Research 

Letters, 39(13), 603 (2012) 

 

21. Merriam- Webster, Tropical Coastal and Estuarine Dynamics, 

Journal of Coastal Research, 81, 86-91 (2015) 

 

22. Mills J.P., Buckley S.J., Mitchell H.L., Clarke P.J. and Edwards 

S.J., A geomatics data integration technique for coastal change 

monitoring, Earth Surface Processes and Landforms: The Journal 

of the British Geomorphological Research Group, 30(6), 651-664 

(2005) 

 

23. Mirza R.I.B., Ishita A.A., Shahfahad, Mohammad T. and 

Atiqur R., Analysis of shoreline changes in Vishakhapatnam 

coastal tract of Andhra Pradesh, India: an application of digital 

shoreline analysis system (DSAS), Article in Annals of GIS, 26(4), 

https://doi.org/10.1080/19475683.2020.1815839 (2020) 

 

24. Mohamed Rashidi A.H., Jamal M.H., Hassan M.Z., Mohd 

Sendek S.S., Mohd Sopie S.L. and Abd Hamid M.R., Coastal 

structures as beach erosion control and sea level rise adaptation in 

Malaysia: A review, Water, 13(13), 1741 (2021) 

 

25. Nagelkerken Ivan, Ecological Connectivity Among Tropical 

Coastal Ecosystems January 2010, Ecological Connectivity among 

Tropical Coastal Ecosystems, 357-399 (2009) 

 

26. Natarajan L., Sivagnanam N., Usha T., Chokkalingam L., 

Sundar S., Gowrappan M. and Roy P.D., Shoreline changes over 

last five decades and predictions for 2030 and 2040: a case study 

from Cuddalore, southeast coast of India, Earth Science 

Informatics, 14, 1315-1325 (2021) 

 

27. Natesan U., Parthasarathy A., Vishnunath R., Kumar G.E.J. and 

Ferrer V.A., Monitoring longterm shoreline changes along Tamil 

Nadu, India using geospatial techniques, Aquatic Procedia, 4, 325-

332 (2015) 

 

28. Nithu R., Gurugnanam B., Sudhakar V. and Pereira G.F., 

Estuarine shoreline change analysis along The Ennore river mouth, 

south east coast of India, using digital shoreline analysis system, 

Geodesy and Geodynamics, 10(3), 1674-9847 (2019) 

 

29. Nithu R., Rejin N.A. and Chrisben S.S., Coastal shoreline 

changes in Chennai: environment impacts and control strategies of 

southeast coast Tamil Nadu, Handbook Environ Mater Manag, 

https://doi.org/10.1007/978-3-319-58538-3_223-1 (2020) 

 

30. Obiene E.A., Rowland E.D. and Michael I.T.I., Analysis of 

Shoreline Changes in Ikoli River in Niger Delta Region Yenagoa, 

Bayelsa State Using Digital Shoreline Analysis System 

(DSAS), Journal of Marine Science, 4(01), https://doi.org/ 

10.30564/jms.v4i1.4197 (2022) 

 

31. Oyedotun T.D., Shoreline geometry: DSAS as a tool for 

historical trend analysis, Geomorphological Techniques, 3(2.2), 1-

12 (2014) 

 

32. Panalaran S., Tarigan T.A. and Simarmata N., Analysis of 

Shoreline Changes on Krui Bay, West Coast of Lampung 

Province, Journal of Science and Applicative 

Technology, 2(1),119-125 (2019) 

 

33. Ramesh R., Chen Z., Cummins V., Day J., D’elia C., Dennison 

B. and Wolanski E., Land–ocean interactions in the coastal zone: 

Past, present and future, Anthropocene, 12, 85-98 (2015) 

 

34. Salghuna N.N. and Bharathvaj S.A., Shoreline change analysis 

for northern part of the coromandel coast, Aquatic Procedia, 4, 

317-324 (2015) 

 

35. Sankari T.S., Chandramouli A.R., Gokul K., Surya S.M. and 

Saravanavel J., Coastal Vulnerability Mapping Using Geospatial 

https://doi.org/10.25303/1612da033041
https://doi.org/10.1007/978-3-319-58538-3_223-1
https://doi.org/10.30564/jms.v4i1.4197
https://doi.org/10.30564/jms.v4i1.4197


     Disaster Advances                                                                                                                    Vol. 16 (12) December (2023) 

https://doi.org/10.25303/1612da033041        41 

Technologies in Cuddalore-Pichavaram Coastal Tract, Tamil 

Nadu, India, Aquatic Procedia, 4, 412-418 (2015) 

 

36. Sheik M. and Chandrasekar, A shoreline change analysis along 

the coast between Kanyakumari and Tuticorin, India, using digital 

shoreline analysis system, Geo-spatial Information Science, 14(4), 

282-293 (2011). 

 

(Received 29th March 2023, accepted 19th May 2023)

 

https://doi.org/10.25303/1612da033041

