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Aim and Objectives 2

Aim

The study aims to understand the influence of coastal structures on coastal erosion.
Objectives

. Studying the rate of coastal erosion using Remote Sensing data.

- ldentify the impact of coastal structures on coastal erosion.

- Analyse the performance of coastal protective structures
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Study Area

The study area covers the coastal
stretch of 72 km of the Trivandrum
district shoreline in Kerala, India.

«Kerala's economy largely depend
on tourism. The beaches in
Trivandrum is one of the major tourist
attraction in India.

«Currently  those  beaches are
deplefing.

*The study area covers both erosional
and accretional landforms. Tidal
variations are not considered in this
study because it is less than 4 m.

*The littoral currents trends northerly in
the study areaq.
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Methodology 4

Landsat 7,8 & 9
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Details 5

Digital Shoreline Analysis System (DSAS)

DSAS is an add in software developed by USGS for ArcGIS Desktop. With the help of this
addin the user will be able to calculate shoreline statistics and changes using multiple

shoreline positions and a baseline.
Using DSAS the following measurements and more can be calculated.

« Net Shoreline Movement (NSM)

. ENnd Point Rate (EPR)

« Linear Regression Rate (LRR)

« Shoreline Change Envelope (SCE)

. Weighted Linear Regression Rate (WLR)

For this study NSM, EPR and LRR calculations are used.

(USGS, 2022)
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Details b

* Net Shoreline Movement(NSM)
Net shoreline movement is the difference between the youngest and oldest shoreline. It

provides how much the shoreline has moved over the given time period. The negative
values in NSM represents erosion and positive values indicates accretion.

« End Point Rate (EPR)

EPR is calculated by dividing the distance of shoreline movement by the time elapsed
between the oldest and the most recent shoreline. Similar to NSM, the negative values in
NSM represents erosion and positive values indicates accretion.

- Linear Regression Rate (LRR)

Least Square Regression Rate (LRR) was calculated for shoreline prediction. LRR is obtained

by fitting a least squares regression line to multiple shoreline position points for a particular
transect.

(Yuan, Yongming, Ruofan, & Jialin, 2021)
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Datasets

2000

Landsat 07

Landsat 08

Landsat 08

Landsat 08

Landsat 09

Basemap Source Resolution

World Imagery

2005

2010

2015

2020

2021

2022

ESRI

30

30

30

30

30

30

USGS Earth
Explorer

Up to 0.3-meter
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Analysis

Legend

NSM (m)

— -98.35 - -64.52

— -64.51 - -33.48

—— -33.47 - -13.36
-13.35 - 0.00 [ )
0.00 - 12.49
12.49 - 28.84
28.84 - 64.47
64.47 - 138.46

— 138.46 - 299.54

—— 299.54 - 416.58

« Negative values indicate accretion while
positive values indicate erosion.

NSM

NSM

Maximum erosion distance: 98.35m

Maximum accretion distance:
416.58m

Both values show a large amount of
shoreline variations.
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Analysis

End Point Rate, Trivandrum District, Kerala - India
; = EPR
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Legend

EPR (m)
— -4.45--2.92
—-2.91--1.52
——-1.51--0.61
-0.60 - -0.02
-0.01 - 0.57
0.58 - 1.31
1.32-2.92
——2.93-6.27

— i do8 Maximum accretion: 18.87m/year

— 13.58 - 18.87

Maximum erosion: 4.45m/year

« EPR provides average annual change in
coastlines
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Analysis 10

342 transects have negative distance
out of total 720 fransects

« Percent of all fransects that have ¢
negative distance: 47.5%

Muthalapozhi %

e Percent of all transects that have

-egeng statistically significant erosion: 21.53%
NSM (m)
— « 378 fransects have positive distance
YRS « Percent of all fransects that have a
s st6ss positive distance: 52.5%
6 3 0 AG 12
===« Percent of all transects that have

. Negative values indicate accretion while statistically significant accretion: 32.5%

positive values indicate erosion.
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Analysis 12

Maximum erosion
distance: 60.74m

NSM - Muthalapozhi, Trivandrum 2000 - 2022
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: accession Is observed.
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Analysis

NSM - Muthalapozhi Harbor, Trivandrum 2000 - 2022
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The littoral currents tfrends
northerly

Intense erosion towards the
north and accretion towards
the south of the harbor

Construction of Harbor
changed the Erosion
Accretion Cycle

The construction Harbor
aoffected the littoral current,
causing intense
sedimentation on the south
side of the harbor.

Towards the north the
erosional activity increased
after harbor construction
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Analysis 15

NSM - Vizhinjam to Poonthura, Trivandrum 2000 - 2022 ¢ Maximum erosion
. . - % distance: 98.35m
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Analysis 16

NSM - Vizhinjam International Port, Trlvandrum 2000 - 2022 « Construction of Vizhinjam
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Analysis 17

NSM - Panathura, Trivandrum 2000 - 2022
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Analysis 18

NSM - Panathura, Trivandrum 2000 - 2022
/
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Analysis 19

NSM - Panathura, Trivandrum 2000 - 2022
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Analysis 20

NSM - Poonthura, Trivandrum 2000 - 2022
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« As we can see seawall
stops in the middle of the
last picture.

 Infense erosion can be
observed right after the

seawdll ends at
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e « Highest erosion up fo
2009 98.35 m from 2000 - 2022
0.01 - 6.88 has been observed.
6.89 - 23.48
23.49 - 53.46
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Analysis

NSM - Shanghumukham, Trivandrum 2000 - 2022
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Shannghumukam is of
the well known beaches
in the district.

Maximum erosion
distance: 67.16m

Maximum accretion
distance: 4.4m

Maximum erosion:
3.04 m/year

Maximum accretion:
0.2m/year
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Analysis 23

Passengers walking from Trivandrum Domestic Airport,

Road destructed due to coastal erosion(Times of India,2021) Shangumukham (The News Minute,2021)
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Analysis 24

NSM - Shanghumukham, Trivandrum 2000 - 2022
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Prediction 26

Predicted Shoreline Muthalapozhi Harbor, Trivandrum 2042
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harbor entrance
channel, which  will
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to rectify.

e Towards the north upto
50m of erosion is
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Prediction 27

Predicted Shoreline Poonthura, Trivandrum 2042
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Prediction 28

Predicted Shoreline Shanghumukham, Trivandrum 2042
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« Shorelines will shift 102m
toward the land by 2024

« Shoreline would
encroach in areas of
human habitats

* In 20 years relocation of

Legend )
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Conclusions 29

Of the 72 Km coastal stretch 52.5% is accretional and 45.5% is under the erosion of which
21.53% is under severe erosion.

From the study it is observed that seawalls protect the coast from extensive erosion

Seawalls are protecting the coast effectively while groins are found to be ineffective. Near
Shanghumukham, where groins are built, are facing intense erosion.

Coastal structures like ports and harbors possess a great role in the coastal erosion-
accretion cycle. The study shows that the study area’s coast faces severe erosion along
the north of these structures(Muthalapozhi Harbor, Vizhinjam International Port) and intense
accretion along the south.

The placement of coastal structures and protective structures along the erosion-prone
regions needs to be addressed on priority.

s CEPT
CRDF =z UNINeERSITY



References 30

* And Gis To Support Coastal Erosion Risk Analysis In Calabria, Italy. WIT Transactions On Engineering Sciences, 67-76.
Doi:10.2495/Risk200061

e Gurugnanam, B. (2020). Remote Sensing And GIS Application For Shoreline Change Measurement In South East Coastal Regionof
Tamil  Nadu, India. International Journal Of Engineering And Advanced Technology  (lJEAT), 2823-2827.
Doi:10.35940/ljeat.C5972.029320

e The News Minute. (2021, September 11). The News Minute. Retfrieved From The News  Minufte:
Https://Www.Thenewsminute.Com/Article/Passengers-walk-trivandrum-airport-lugging-baggage-thanks-bad-roads-a-155148

* Raghda, S., Jocelyne, A., & Pierre, G. (2021). Detection Of The Shoreline Changes Using DSAS Techniqgue And Remote Sensing: A
Case Study Of Tyre Southern Lebanon. Journal Of Oceanography And Marine Research.

e Sameh, B. E., Manar, A., Hagar, M., & Doaa, N. (2020). Applications Of Remote Sensing And GIS Techniques To Evaluate The
Effectiveness Of Coastal Structures Along Burullus Headland-eastern Nile Delta, Egypt. Egyptian Journal Of Remote Sensing And
Space Science, 1-8. Doi:10.1016/J.Ejrs.2020.01.002

* Samu, J., Shashank kr,mishra, Satyesh, G., R, K., & Allahudheen, S. (2021). Estimation Of Shoreline Change Along The Odisha And
Andhra Pradesh Coast Using Landsat Data (2002-2017). Journal Of Remote Sensing & GIS, 1-6.

e USGS. (2022, December  06). Digital Shoreline Analysis System (DSAS) : Retrieved from USGS:
https://www.usgs.gov/centers/whcmsc/science/digital-shoreline-analysis-system-
dsas#:~:text=DSAS%20measures%20the%20distance%20between,Net%20Shoreline%20Movement%20(NSM)

* Yuan, S., Yongming, S., Ruofan, X., & lJialin, L. (2021). A Dsas-based Study Of Central Shoreline Change In Jiangsu Over 45 Years.
Anthropocene Coasts, 115-128. Doi:10.11392/Anc-2020-0001

s CEPT
CRDF =z ONIERSITY


https://www.thenewsminute.com/Article/Passengers-walk-trivandrum-airport-lugging-baggage-thanks-bad-roads-a-155148




