Hindustan Times (Front Page) carries an exclusive coverage on an RMSI Coastal Mapping Study —
Coastal Cities of India under threat due to rise in sea level by 2050”.

Print Coverage

Coastal Cities under Risk of Inundation by 2050
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Imports of 10l more items By 2050, infrain 6 cities in danger
to be phased outin 5 years
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Key infra in 6 coastal cities may submerge by 50
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Nehru Port Trust, Western
Express Highway, Bandra-Worli
Sea-link.and Queen’s Necklace on
Marine drive, all in Mumbai, are at
risk of submergence.

RMSI considered findings from
the Intergovernmental Panel on
Climate Change’s sixth assessment
report ‘Climate Change 2021: The
Physical Science Basis'released in
Augustlast year; various publica-
tions based on the IPCC report, the
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‘Coastal cities under risk of inundation by 2050’

Based on ‘deep dive’ into IPCC findings, a
geospatial analytics firm identifies areas at risk

VINSON KURIAN
Thiruvananthapuram, April &
According to a study by
Noida-based geospatial ana-
Iytics firm RMSI, parts of
Chennai, Kochi, Visakhapat-
nam, Mangaluru  and
Thiruvananthapuram, apart
from Mumbai, risk inunda-
tion from rising sea levels by
the year 2050.

RMSI did a deep dive into
the findings of the Inter-gov-
ernmental Panel on Climate
Change and its various pub-
lications by coupling nu-
merical models with the
latest data to find out pos-
sible repercussions for India,
says Pushpendra Johari,
Senior  Vice-President-Sus-
tainability. It created a high-
resolution  digital terrain
model at sub-metre accuracy
for the coastline of these cit-

map  inundation levels
based on various sea-level
rise forecasts studies.
Chennai: A majority of
residential buildings in the
low-lying areas of Mullima
Nagar, Tondiarpet and Tiru-
vottiyur are at risk. A few
buildings along the Chennai
Port Trust, Kasimedu Beach,
Gospel church, and Sai
Vikash seafood restaurant
may also be affected. Others
include residential build-
ings along the coast in En-
nore, Talanguppam, Tondiar-
pet,  Tiruvottiyur,  Port
shipyard on NH-4; parts of
Napier's Bridge Road, Rajaji
salai, Foreshore Estate Link,

Ennore High Road, 1ath
Cross Street, and Creek
Bridge.

Kochi: Mostly residential
buildings, followed by com-

the low-lying Valayar village,
along Ettupurackal Road,
Kelamangalam Road, Pal-
likal village, Valamangalam
N(lllh, (ll]ll some resorts
such as the Kayalpura Island
Resort and 36 Palm Beach
Resort.

Other assets at risk are
ferry and port-related facilit-
ies such as Cochin Port Trust
Guest House, the Vypeen-
Ernakulam Ferry Service, the
Western Jetty, the High
Court Boat Jetty, KINCO Jetty,
Ferry Terminal, Nettoor
Ferry, Chellanam Harbour,
Fort Kochi, Tourist [etty, Fm-
barkation Jetty, and Cochin
Fisheries Harbour.

Thiruvananthapuram:
Buildings at risk comprise
approximately 60 per cent
residential and 40 per cent
commercial. Most residen-
tial buildings are situated in
Valiathope, lana Road, Val-
lakkadavu, and the Valia-
thura beach.

Palayam-Aiirport-Valiya-
thura road, Lana Road, and
Kovalam Beach road.
Visakhapatnam: A ma-
jority of the buildings are
commercial, followed by res-

idential, industrial, and
port-related infrastructure.
Affected areas would be
Jalari Peta, MVP Colony,
Appu Ghar and Lawsons Bay
Colony.

Multiple industrial and
port buildings have also
been identified in the Naval
dockyard, Hindustan
Shipyard Limited, the Mat-

area, QC labs, and the Port
Control Office.

Mangaluru: The 15 build-
ings at risk comprise some
residential and commercial
ones situated along the
coast and Harbour area of
Mangaluru. Also at risk are
the Edapally-Panvel highway,
Bolar ferry road, a few berths
and the jetty at the Total Oil
India and the booster pump
house of the Port Trust.

State governments  are
lately waking up to the cli-
mate change challenge, Jo-
hari  told  Businessline,
adding that Andhra Pradesh,
Jammu & Kashmir and
Ladakh have already started
separate engagements
through multi-hazard risk
assessment studies. RMSI is
conducting this analysis and
providing outcomes embed-
ded into web-based solu-
tions for easier dissemina-
tion of the findings and
their utilisation for mitiga-

ies. and used coastal flood
modelling capabilities to

mercial, are at risk here.
Likely affected areas include

Also at risk is the road
stretch along Star road,

sya shelter dock, the slipway
jetty, exporters procurement

tion and

maustan imes
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Jayashree Nandi
letters@hindustantimes.com

NEW DELHI: A new analysis on
the impact of sea level rise on
coastal Indian cities has
revealed that some critical
properties and road networks in
Mumbai, Kochi, Mangalore,
Chennai, Vishakhapatnam, and
Thiruvananthapuram will be
submerged by 2050.

The analysis by RMSI, a

global risk management firm
has found that Haji Ali dargah,
Jawahar Lal Nehru Port Trust,
Western Express Highway, Ban-
dra-Worli Sea-link,and Queen’s
Necklace on Marine Drive, all in
Mumbai, are at risk of submer-
gence.

Six coastal cities of India,
Mumbai, Chennai, Kochi, Vizag,
Mangalore, and Thiruvanantha-
puram, were considered for this
analysis.

Sea link, WE Highway at risk
of being submerged by 2050

RMSI's experts created a
high-resolution Digital Terrain
Model (topography) for the
coastline of the identified cities.
They then used a coastal flood
model to map the cities’ inunda-
tion levels based on various sea-
level rise forecasts.

In Mumbai, around 998
buildings and 24km of road
length will be affected by poten-
tial sea-level rise by 2050, the
analysis found. P11

developmental
planning, Johari added.




‘MY INDIA

L

By 2050, infra in 6 cities in danger

Jayashree Nandi
letters@hindustantimes.com

NEW DELHI: A new analysis on
the impact of sea level rise on
coastal Indian cities has revealed
that some critical properties and
road networks in Mumbai, Kochi,
Mangalore, Chennai, Vishakha-
patnam, and Thiruvananthapu-
ram will be submerged by 2050.

The analysis by RMSI, a global
risk management firm, has found
that Haji Ali dargah, Jawahar Lal
Nehru Port Trust, Western
Express Highway, Bandra-Worli
Sea-link,and Queen’s Necklace on
Marine drive, all in Mumbai, are at
risk of submergence.

RMSI considered findings from
the Intergovernmental Panel on
Climate Change’s sixth assessment
report ‘Climate Change 2021: The
Physical Science Basis' released in
August last year; various publica-
tions based on the IPCC report, the
latest climate change data, and its
own models to find out possible
impact on the Indian coastline.

Six coastal cities of India, Mum-
bai, Chennai, Kochi, Vizag, Manga-
lore, and Thiruvananthapuram
were considered for this analysis.

Aview of Bandra-Worli Sea-link.

RMSI's experts created a high-res-
olution Digital Terrain Model
(topography) for the coastline of
the identified cities. They then
used a coastal floodmodel tomap
the cities' inundation levels based
on various sea-level rise forecasts.

IPCC has projected that the sea
level around India will rise signifi-
cantly by 2050. ‘Assessment of cli-
mate change over the Indian
region’ a report of the Ministry of
Earth Sciences (MoES) also said
that sea-level rise in the North
Indian Ocean (NIO) occurred ata

SATISH BATE/HT

rate of .O6-1.75 mm per year dur-
ing1874-2004 and has accelerated
to 3.3 mm per year in the last two-
and-a-half decades (1993-2017),
which is comparable to the cur-
rent rate of global mean sea-level
rise.

The moderate emissions (RCP
4.5) scenario of IPCC projects that
steric sea level (variation in the
ocean volume due to density
changes) of the north Indian
Ocean will rise by approximately
300 mm (a foot) relative to the
average values from 1986 to 2005,

the MoES report said. The corre-
sponding projection for the global
mean rise is approximately 180
mm.

“How much water will go
inland is a function of what kind of
continental shelf we have. The
impact of sea level rise will be dif-
ferent in different parts. No client
asked us to do these modelling
studies. Because the TPCC report
suggested Indian coastal cities
could be in danger, we felt we
should quanrify these findings. We
intend to reach out to affected
state governments and we will def-
initely share the findings with the
World Bank and National Disaster
Management Authority,” said
Pushpendra Johari, senior VP,
Sustainability, RMSI Pvt Ltd.

Johari added that with early
knowledge of how coastal cities
are going to be impacted, some
interventions can be made, includ-
ing land reclamation; increasing
the height of roads and strength-
ening buildings against corrosion
or relocating them.

“We considered RCP 4.5which
is an intermediate scenario. Sea
level is expected to rose at least
2050 and then stabilise,” he said.
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‘Sea may inundate many cities by 2050

Population,
infrastructure and
property to be
affected: study

DHINESH KALLUNGAL
THIRUVANANTHAPURAM

As per a study by RMSI, a
Noida-based IT consulting
firm, on Intergovernmental
Panel on Climate Change
(IPCC) reports for key coastal
cities, due to the rising sea
levels by 2050, a significant
number of population, pro-
perty, and infrastructure in
Kochi and Thiruvananthapu-
ram along with four other ci-
ties — Mumbai, Chennai, Vi-
zag, Mangaluru - will be
under water.

The IPCC assessment re-
port indicates that India’s
sea level will rise significant-
ly by 2050. Sea-level rise in
the North Indian Ocean

o =Y

(NIO) occurred at a rate of
1.06-1.75 mm per year from
1874 to 2004 and has acceler-
ated to 3.3 mm per year in
the past two-and-a-half de-
cades (1993-2017).

RMSI used its coastal flood
modelling capabilities to
map the cities’ inundation
(submergence) levels based

Chellanam village near Kochi has been fa

on various sea-level rise fore-
cast studies.

Based on inundation, it
conducted an analysis to
identify the number of build-
ings and key infrastructure
that could be potentially sub-
merged in each of these
cities.

As per the analysis, 464

cing recurring sea incursion. =fiLepHoTO

buildings will be affected by
the potential sea-level rise in
Kochi. Taking into considera-
tion sea-level rise and high
tide, 1,502 buildings are like-
ly to be inundated.

These buildings are most-
ly residential (91%), commer-
cial (6%), and around 2% in-
dustrial and port and ferry

terminal buildings.

As per the two scenarios
of potentially new coastline
and coastline along with the
high tide, 10 km and 53 km of
road length will be impacted
respectively.

In Thiruvananthapuram,
due to the potential new
coastline and coastline with
high tide, 349 and 387 build-
ings respectively are likely to
be impacted.

The stretch along the Star
road, airport-Valiyathura
road, Lana road, and Kova-
lam Beach road will be sub-
merged by the potential sea-
level rise.

“This is a scenario we
have mapped during the nor-
mal and high tide times. If
there is a storm surge in-
duced by cyclones, the area
of inundation will be much
higher,” says Pushpendra Jo-
hari, Senior Vice President -
Sustainability, RMSIL.
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Many coastlines may be under water by 2050: study

Good number of
population and
infrastructure

to be affected

DHINESH KALLUNGAL
THIRUVANANTHAPURAM

As per a study by RMSI, a
Noida-based IT consulting
firm, on Intergovernmental
Panel on Climate Change
(IPCC) reports for key coastal
cities, due to the rising sea
levels by 2050, a significant
number of population, pro-
perty, and infrastructure in
Kochi and Thiruvananthapu-
ram along with four other ci-
ties -~ Mumbai, Chennai, Vi-
zag, Mangaluru - will be
under water.

The IPCC assessment re-
port indicates that India's
sea level will rise significant-
ly by 2050. Sea-level rise in
the North Indian Ocean

A file photo of the Thoppumpady bridge in Kochi. «u.vauu

(NIO) occurred at a rate of
1.06-1.75 mm per year from
1874 to 2004 and has acceler-
ated to 3.3 mm per year in
the past two-and-a-half de-
cades (1993-2017).

RMSI used its coastal flood
modelling capabilities to
map the cities’ inundation
(submergence) levels based
on various sea-level rise fore-
cast studies. Based on inun-
dation, it conducted an ana-

lysis to identify the number
of buildings and key infras-
tructure that could be poten-
tially submerged in each of
these cities.

As per the analysis, 464
buildings will be affected by
the potential sea-level rise in
Kochi. Taking into considera-
tion sea-level rise and high
tide, 1,502 buildings are like-
ly to be inundated. These
buildings are mostly residen-

tial (91%), commercial (6%),
and around 2% industrial
and port and ferry terminal
buildings.

As per the two scenarios
of potentially new coastline
and coastline along with the
high tide, 10 km and 53 km of
road length will be impacted
respectively.

The road stretches in-
clude national and State
highways as well as signifi-
cant roads, namely ICT road
(NH 966 A), Indira Gandhi
road (NH 966 B), Aroor-
Thoppumpady road (NH 66),
Perumpadppe road (SH 66),
Vellankanni Church street
(SH 66), Kumbalangi road,
and Saudi Manassery road. It
also includes Thoppumpady
bridge, Paravoor-Cherai
road, Vypin-Pallipuram
road, Goshree road, Kela-
mangalam road, Ettupurack-
al road, Parayil Junction
road, S. Veluthully N road,

Irappuzha road, Kunde Ka-
davu road, Monthachal road,
St Augustines road, and Poo-
Jjappura road that will be po-
tentially submerged and
damaged by the increase in
sea-levels, the report said.

In Thiruvananthapuram,
due to the potential new
coastline and coastline with
high tide, 349 and 387 build-
ings respectively are likely to
be impacted.

The stretch along the Star
road, airport-Valiyathura
road, Lana road, and Kova-
lam Beach road will be sub-
merged by the potential sea-
level rise.

“This is a scenario we
have mapped during the nor-
mal and high tide times. If
there is a storm surge in-
duced by cyclones, the area
of inundation will be much
higher," says Pushpendra Jo-
hari, Senior Vice President -
Sustainability, RMSL
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Rising sea levels a threat to State’s coastline

Kochi, Thiruvananthapuram coastline may be inundated by 2050, says RMSI study

DHINESH KALLUNGAL
THIRUVANANTHAPURAM

As per a study by RMSI, a
Noida-based IT consulting
firm, on Intergovernmental
Panel on Climate Change
(IPCC) reports for key coastal
cities, due to the rising sea
levels by 2050, a significant
number of population, pro-
perty, and infrastructure in
Kochi and Thiruvananthapu-
ram along with four other ci-
ties — Mumbai, Chennai, Vi-
zag, Mangaluru - will be
under water.

The IPCC assessment re-
port indicates that India’s
sea level will rise significant-
ly by 2050. Sea-level rise in
the North Indian Ocean
(NIO) occurred at a rate of
1.06-1.75 mm per year from
1874 t0 2004 and has acceler-
ated to 3.3 mm per year in
the past two-and-a-half de-
cades (1993-2017).

Flood modeling

RMSI used its coastal flood
modeling capabilities to map
the cities’ inundation (sub-
mergence) levels based on
various sea-level rise fore-
cast studies.

Based on inundation, it
conducted an analysis to
identify the number of build-
ings and key infrastructure
that could be potentially sub-

Sea-level rise scenario

LOCATIONS AT RISK OF INUNDATION BY 2050
Along Thiruvananthapuram coast

Along Kochi coast
%, Water Metro Project
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Potential sea-level rise with high tide

Kochi | Thiruvananthapuram ‘ | Kochi | Thiruvananthapuram
Buildings to be 464 |349 Buildings to be 1,502 (387
inundated inundated
Length of submerged 10 3 Length of submerged | 53 3
road in km road in km
Potential coastline by 2050 Potential coastline by 2050 considering high tide 3 Inundated building

merged in each of these
cities.

In Kochi

As per the analysis, 464
buildings will be affected by
the potential sea-level rise in
Kochi. Taking into considera-
tion sea-level rise and high
tide, 1,502 buildings are like-
ly to be inundated. These
buildings are mostly residen-
tial (91%), commercial (6%),

and around 2% industrial
and port and ferry terminal
buildings.

As per the two scenarios
of potentially new coastline
and coastline along with the
high tide, 10 km and 53 km of
road length will be impacted
respectively.

Road stretches
The road stretches include
national and State highways

Source: RMSI study

as well as significant roads,
namely ICT road (NH 966 A),
Indira Gandhi road (NH 966
B), Aroor-Thoppumpady
road (NH 66), Perumpadppe
road (SH 66), Vellankanni
Church street (SH 66), Kum-
balangi road, and Saudi Ma-
nassery road.

It also includes Thoppum-
pady bridge, Paravoor-Che-
rai road, Vypin-Pallipuram
road, Goshree road, Kela-

mangalam road, Ettupurack-
al road, Parayil Junction
road, S. Veluthully N road,
Irappuzha road, Kunde Ka-
davu road, Monthachal road,
St Augustines road, and Poo-
jappura road .

In State capital

In  Thiruvananthapuram,
due to the potential new
coastline and coastline with
high tide, 349 and 387 build-
ings respectively are likely to
be impacted.

These buildings comprise
approximately 60% residen-
tial and 40% commercial
buildings. Similarly, approxi-
mately three km of road
length is identified to be
affected.

The stretch along the Star
road, airport-Valiyathura
road, Lana road, and Kova-
lam Beach road will be sub-
merged by the potential sea-
level rise.

“This is a scenario we
have mapped during the nor-
mal and high tide times. If
there is a storm surge in-
duced by cyclones, the area
of inundation will be much
higher than we quantified
and it will be in proportional
to the strength of cyclones,”
says Pushpendra Johari, Se-
nior Vice President - Sustain-
ability, RMSI.
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TROUBLING TIDE

he extent of the damage to India's coastline

is alarmuing. In response to a question in

Parltament, the ministry of #arth sciences
has revealed that 34 per cent of the coastiine of the
mainland is mder varyving degrees of erosion, 26
per cent is of an accreting nanures, while the re-
maining 40 per cent is stable. West Betigal, with a
long coastline of 534.35 kilometre, recorded the
highest percentage of degradation along 60.a per
cent area fromm 1560 to 2018. This state is followed
by Kerala at 464 per cent, Tamil Nadu at @.7 per
cent while more than half of the coastline in
Puducherry has been adversely tmpacted. The
crisis is expectsd to magnify in the coming years.
According to a 2016 jolnt study by the Indian nsti-
tute of Technology, Mumbal and the National
Centre for Earth Sdence Studies in Kerala,
coastal erosion will ocour 1.6 times faster in the
next three decades than tn the last 30 years. Anew
analysis by RMSI, a global risk management fivim,
has foumd that several locations in Indian coastal
cities will be submerged by 2050,

The deterioration of India’s coasts can be at-
ributed to both natwral causes and anthro-
pogenic activites. Recmrring cycdones and flaad-
ing — they are expectad to increase in frequency
becanse of climate change — have contribuated to
the acceleration of coastal damage. Furthermore,
mdiscrimmate nfrastructural construction, sand
mining, and the destruction of mangroves have
weakened the structural integrity of coasts. The
lnoming ecological crists would have animpact on
the livelihoods of fishing and farming comnnmi-
tes. The eroston, along with the rise in sea leveal,
has significantly reduced arable land, contami-
nated freshwater sowrces and rendered thou-
sands homeless. The regulatory framework is not
helpimng sither, TheC pastal Regulation Zonerules,
which govern human and industrial activity in
coastal reggons, have been diluted, opening up the
possibility of further encroacluments. Walls or
bunds, the preferred interventions at the lower
levels of the bureancracy, redivect waves to canse
damage in areas without a protective boundary.
The pressura of tourism and ‘development’ on the
weakened coast are significant too. This, in itself,
15 8 mand festation of the myopia that continnes to
afflict policy. The disappearance of India's coast-
line and its fragle marine bodiversity will canse
breversible damage to mankind andspecies alike.
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The Mumbai Municipal Corporation, with the help of
the forest department, plans to identify barren
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