Coastal Vulnerability Mapping

R S Mahendra

Scientist-E, TWG
mahendra@incois.gov.in

Presentation on INCOIS Operational Services Training to Indian
Navy Officers

21 February 2019

INCDIS

ESSO-Indian National Centre for Ocean Information Services (ESSO-INCOIS)
Ministry of Earth Sciences, Hyderabad-90



E 26 % of Indian Population live
within 100 Km from the
shoreline

Vulnerability of the Indian Coastline

E Most of the coastal areas are
low lying and vulnerable to
oceanogenic disasters such as
Tsunamis, Storm Surges, Sea-
level rise

E Dec 26, 2004 Tsunami
resulted in a loss of 18, 045
deaths and 6,47,599 persons
displaced

E Increased frequency and
intensity of the disasters
(Uttarkhand flood-2013,
Phailin Cyclone -2013 (helen,
Lehar)
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Oceanogenic Disasters

Tsunami, Cyclones, Storm surge, Sea level rise, Coastal erosion, High Waves, etc.

Coastal
Inundation




Oceanogenic Disasters

2004 indi ean Tsunami Threat map
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*Source: UNESCO/I0C Report on Coastal Vulnerability



Methodology

Data Used

Mapping of Coastal Vulnerability Indices

“Vulnerability is an internal risk factor of the subject or system that is exposed to a hazard and corresponds to its

intrinsic predisposition to be affected, or to be susceptible to damage”

;1 Shoreline Change Rate

i) Coastal Slope

% Coastal Regional Elevations
3 Coastal Geomorphology

Sea Level Change Rate
Mean Significant Wave Height
Tide Range

Input Parameters

Physical

Risk Rating

CVI = 1 [(a*b*c*d*e*f*g)/T]

Where,
a = Shoreline change rate (mfy)
b = Coastal slope (degree)
¢ = Coastal regional elevation (m)
d = Coastal geomorphology
e = Sea level change rate (mm/y)
f = Significant wave height (m)
g = Tide range (m)
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CVI Maps
Coastal Vulnerability Atlas

Parameter Data
Geomorphology IRS LISS-IV
Slope GEBCO
Elevation SRTM

Tidal Range Astronomical tides

Shoreline Change Rate

Landsat data (1972-2000)

Historical Sea Level

PSMSL data from GLOSS

Significant Wave Height

Simulated data from Mike model
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923474-0-0.




Coastal Multi-hazard Vulnerability Assessment

“The Multi-Hazard Map is a “composite, synthesized and overlay of multiple hazards”

MHVM Methodology

(Tide gauges)

Long Term Sea Level Data Satellite data

Predicted 100 year
flood level

Shoreline Change Rate |!| DEM data
(Landsat and IRS) '] (Carto-DTM)
N2 J Composite 100 year
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Multi-hazard Map
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Analysis

System

Data Used

Predicted erosion in 100
yrs

Extreme Water level

Sea-level Change
Shoreline Change

Topography

Hourly Mean SOI Tide Data and events from
published data sources

Monthly Mean from PSMSL
Landsat/IRS
ALTM/Carto DTM



High Resolution Topographic data
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 West Bengal

Gujarat

Maharashtra

" Andhra Pradesh

Kamataka

- ALTM Data

.| Carto-DTM Data

' Tamil Nadu



Coastal Multi-hazard Vulnerability Assessment
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INPUTS

OSea-level data from PSMSL
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MHVM Methodology

Sea-level Change Rate

Long Term Sea Level Data | Satellite data
(Tide gauges)
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3D GIS Mapping
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3D GIS Mapping Areas

Nizampatnam
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Coastal Risk Assessment at Building level
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Thank you



