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Links between climate change and disaster risk (source: IPCC, 1012)
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Marine Safety Services

Ocean State Forecasts
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Participating Institutions
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Tsunami Early Warning Services

Irtergovernmental Coordination Group for Indian Ocean Tsunami Warirg and Mtigation System (ICGIOTWMS)

Certificate of Recognition
The Community of Venkatraipur

Ganjam District, Odisha, India

For successfully piloting the UNESCO-I0C Tsunami Ready Initiative
in Vg L Ganiam District India

Intergovemmental Goorcination Group for Indian Ocean Tsunami Warring and Mitigation System (ICGAOTWMS)

Certificate of Recognition

The Community of Noliasahi
Jagatsinghpur District, Odisha, India

For successfully piloting the UNESCO-IOC Tsunami Ready Initiative
in Noliasahi, Jagatsinghpur District, Odisha, India
28 May 2020
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Tide Gauge Obsérvations
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Globally, the
rate of sea
level rise
almost
doubled (from
1.8 mm/yr
during last
century) to 3.2
mm/yr in the
last few
decades.




Impact of sea-level rise on multi-hazard

« Multi-Hazard Events:
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Application of Remote sensing data for Ocean weather and climate services

Remote sensing techniques, used in a wide range of climate
change fields, such as for:
» Investigating global temperature trends of ocean

atmosphere
» Detecting changes in solar radiation affecting global
warming,
» Monitoring aerosols, water vapour concentration, and
changes in precipitation regime,
» studying the dynamics of snow extension and ice cover
» monitoring sea-level changes and coastal modifications, .
» monitoring vegetation status and change, Q%
> monitoring water resources and impact due to droughtsand 4P 4"
dry periods, l
» monitoring fire events and fire emissions, |ﬁl i
> predicting disaster risk, such as cyclone, floods, and = & —
drought.
» Guiding decision-making processes on climate change
adaptation. Lhospher
» Cost Benefit: climate change related data and information
can get for extensive areas. Remote sensing of the climate system of different platforms,
» Continuous seamless observation In all the weather. including plane, boat and Argo floats. Ground-based

instruments (Gong at al., 2013)



Remote sensing data for Ocean Services

Model

Wave and Swell Surge
Forecasting System
(WAVEWATCH lll, SWAN,
ADCIRC)

Regional Ocean forecast
(ROMS) System

Global Ocean ANALYSIS
(INCOIS-GODAS)
System

Basin wide Ocean Forecast
(HYCOM)

HWRF-HYCOM
coupled model

Assimilated
parameter
Significant wave
height

SST
SLA

Temperature and
salinity profiles
(SST is relaxed with
5 day time scale
from OI SST)

SST, SLA

SST, SLA,

Satellite

Saral-AltiKa
Altimeter -Jason2,
Jason3,

GHRISST L2 track
data

NOAA Ol (for daily
SST relaxation)

Jason3,
Saral-AltiKa
GHRSST

Jason3,
Saral- AltiKa
GHRSST

Analysis/Forecast parameters

Height, direction and period (of both wind waves and swell
waves), Swell surge (arrival time and extent of inundation).

Sea surface currents,

Sea surface temperature,

Mixed Layer Depth,

Depth of the 20°C isotherm, Temperature & Salinity profiles
Sea surface currents,

Sea surface temperature,

Mixed Layer Depth,

Depth of the 20°C isotherm, Temperature & Salinity profiles

Sea surface currents,

Sea surface temperature,

Mixed Layer Depth,

Depth of the 20°C isotherm, Temperature & Salinity profiles
Cyclone intensity and track forecast



Vertical 2: Ocean Climate Change Advisory Services

* Advisories on the decadal-to-longterm projections, trends
and coastal impacts:

Modelling and Deep Ocean Observations

Multi-hazard Vulnerability Maps for the coastal regions of
India

Climate assessment report

DEEP OCEAN MISSION

Sea level rise

Intensity & frequency of tropical cyclones

Storm surges
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Primary productivity, harmful algal blooms and coastal svaves

hypoxia

Observation



Ocean Climate Services
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Coastal Vulnerability Atlas

CVI Atlas covering Indian coast comprising 156 maps on 1:1llakh scales has been
prepared and first edition released on May 09, 2012

Parameter Data

Geomorphology IRS LISS-IV

Slope GEBCO

Elevation SRTM

Tidal Range Astronomical tide from WXTide-32

Shoreline Change Rate

Landsat data (1972-2000)

Historical Sea Level

GLOSS long term tide gauge observation

Significant Wave Height

Mike-21 SW modeling

Coastal Vulnerability of India
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INCOIS, (2012). Coastal Vulnerability Atlas of India. INCOIS-ASG-CGAM-CV-2012-01, Pages

212, Maps 156, INCOIS, Hyderabad, India. ISBN 978-81-923474-0-0.
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Coastal Multi-hazard Vulnerability Assessment

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

MHVM Methodology Predicted 100 year flood
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Climate services and strategic management framework

Climate Prediction Framework !
LONG-TERM ACTION
Forecast Contributi.ng to _ ' ‘ - - .
Sconarios _ Centuries || yncertainty adaptation * National policy agenda incorporating Cl in long-term decision-making
' *  Knowledge and capacity building
Anthropogenic *  Social learning leading to long-term behavioural change
EpE llllllllIIIIIIIIIIIIII.l-IIllllllllllIIIIIIIIIIIIIIII Fuﬂ:ing
Outiook MEDIUM-TERM ACTION
Predictio
Guidanc? _ Boundary *  Building institutions and knowledge for improved assessments 2
Threats :: IIIIIIII.llllIIII.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII Conditions . Setting up institutions' processes' governance architecture'
2 Weeks
Assessments .o feedback processes for generation, dissemination and uptake of Cl
1 Week *  Social learning
Farecasts | g ) -
Watches Conditions SHORT-TERM ACTION
Wamings & Alert s * Demand-led Cl at local scale (weather and crop advisories)
Coordination Minutes Contributing | * Local innovation driven by C (e.g. climate smart agriculture)
—_— . to coping *  Endogenous capacity building leveraging ITK

- i o M i _ . i *  Setting up basic Cl infrastructure for reducing impacts (e.g. Early
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facilitating short-term action facilitating long-term action
Figure 2. Seamless hydrometeorological and climate services Ct:IirInz;toeli;)formation in multi-scalar adaptation decision-making (Singh
et al, .




Climate and weather services for supporting climate change adaptation framework: A example
(Cyclone impact)

Hazard Analysis and
mapping

Cyclone generated winds and storm
Impact mapping

Need historieal and real fume hazard
data for mapping

(Cyelone track. maxmmuim wind
specd. translation speed, suige
herght. tume of land

tall topographic data ete)

Exposureand
Vulnerability
Assessment

Exposure of socio-economic
Assets: Population density
Landuse and land cover (LULC):
Built-up area, agriculture land. road
network ete

Need for historeal loss and
damage data, Development and
engmeermg Information

Issue risk advisory and
Potentialloss
Estimation report

Flood damage - roads

Qoco
onbpbm

damage factor

o

inundation depth [m]

Issue Bulletin at the time of events:
Tume of land fall surge height in
spatio-temporal. Inundation

level, Risk map for public at village
and building level ete

No of lives in risk
property loss: Destruction of
Building and Infrastructures
Reduction of erop vield
Loss of mdustries business

Decisions for risk
reduction and
mitigation

Built-up evelonte shelter and
other Infrastructures for reduction
of risk based on historical impact

(pre-plan)

Paliey and plannimg
[Disaster risk timancing
Relef and mitigation
Sectoral risk Management
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