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MOoOES Agencies dealing with various
Hazards

HYDRO-METEOROLOGICAL
HAZARDS — IMD, INCOIS

Floods, Tropical Cyclones
Local Severe Storms, Drought
Snow Avalanches, Winter Systems

ENVIRONMENTAL IMPACTS

-Air pollution & Haze, FOG, Smog (IMD)
-Coastal Zone Management (ICMAM)
-Coastal Erosion (ICMAM)

-Eco-system monitoring/ modeling (IITM and
IMD)

-Climate change impacts on severe

weather events (IITM)

GEOLOGICAL
HAZARDS

Earthquakes & Tsunamis
(IMD and INCOIS)

Rain Induced
Landslides/Mudslides (IMD)




Inputs of climate information services to various stages of the climate resilient framework
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An operational framework for managing climate and disaster risk

Risk Reduction

Avoided creation of new risks
and reduced risks in society
throuwgh greater disaster and
climate risk consideration in
policy and investment

Preparedness

Improved capacity to manage
crises through developing
forecasting, early warming and
contingency plans.

Financial Protection

Increased financial resilience
of governments, private sector
and housaheolds through
fimancial protection strategies

Resilient
Reconstruction
Cicker, more resilient

recovery through support for
reconstruction planning

Risk identification

Improved identification and understanding of disaster and climate risks through building capacity for assessments and analysis



isaster and Climate Risk

Vulnerability
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Disaster risk is determined by the occurrence of a natural hazard (e.g., a cyclone), which may impact exposed populations and assets
(e.g., houses located in the cyclone path). Vulnerability is the characteristic of the population or asset making it particularly susceptible
to damaging effects (e.g., fragility of housing construction). Poorly planned development, poverty, environmental degradation and
climate change are all drivers that can increase the magnitude of this interaction, leading to larger disasters.

Total loss and damage from hydro-
meteorological disasters, by affected sector (1972-2013)

Economic Losses

Physical Damages

[ Social sectors
[ Productive sectors

I Infrastructure sectors
M Cross-cutting sectors
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Sea Level Monitoring Stations
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Surface Current and Wave
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Detection J—{ Worings_J=—=){_Disseminaton

Capacity Building

INMARSAT
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Tide gauge Network Costal Vulnerability

Observation Networks Communications Simulations Last mile connectivity




Bulletin
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Cyclone Monitoring -HUDHUD
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e Two Cyclones, Hud

Hud and Nilopher
were predicted well
in advance and
sufficient time was

available to
respond

All  aspects of
genesis, intensity,
track, landfall,

associated rainfall,
gale wind and
storm surge were
predicted




Storm Surge Modeling —Phailin Cyclone

Water levelim) e

Based on Forecast Issued by ESSO-IMD at -
23 1300 IST Of 12'10'2013 Ba"patpur*J///
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EXPECTED WIND SPEED 210 - 220 KMPH
MAX EXPECTED SURGE 2.6 M AT GANJAM, ORISSA
MAX EXPECTED INUNDATION 3 KM THROUGH RIVER NEAR GANJAM,

EXTENT ORISSA



Website
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Bulletins of Hudhud

Graphical products of Hudhud advisory

Development of a website
for storm surge warning
system is completed
Bulletins are published in
real time and are tested
during Phailin and made
operational during Hudhud
cyclone

Website is functioning as
expected and is user-
friendly to access both
information and graphical
products.

WebGIS facility is enabled
where user can overlay
satellite pictures, track and
can asses the threat of the
storm surge and
inundation by panning and
zooming facility.
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Sea Level Trends 199232-01/2010-01 (mmfyear)
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http://upload.wikimedia.org/wikipedia/commons/6/69/NOAA_sea_level_trend_1993_2010.png

District Level Forecast & Agro-Met Advisories

Obs [S+G]  MME

e Based on Multi-Model Ensemble
(MME), forecast issued for 596
districts (Rainfal, Max and Min
temp., Total cloud cover, Surface
Relative humidity & Wind). Accuracy:
70-75 %.

e Bi-weekly Agromet Advisory Bulletins
(608 districts). State and national
level composite advisories also
issued. Advisories at block level to be
initiated.

e Dissemination: Print, Radio, TV,
Web, Mobile. 7 Million farmers use
mobiles. About 50 % farmers are
using the advisories.

e Estimated Contribution_l
GDP Rs. 50,000 crores.



http://www.imdagrimet.gov.in/

City Weather Forecast B
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http://202.54.31.7/citywx/localwx.php

DELHI AIR QUALITY STATUS (o Severity) (2011-2013)
SAFAR-Delhi @ MoOES

PM2.5: Number of Days (% ) per year in Different Categories
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PM10: Number of Days (%) per year in different categories
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Pathway to Climate Risk
Management
pasess through
Disaster Risk Management
[as climate change brings additional
degree of Vulnerability]



Information From DSS include ...

e Population to be affected

e Densely populated villages

eAreas under threat

e Threat to Crops

e Damage to Structures

e Rail and Road network in the affected areas
e Vulnerable points

e Cyclone shelters



DAMAGING WIND SPEEDS -NOV.1996 CYCLONE

Damaging Wind Speeds: DWS_B
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WIND HAZARD MAP - DAMAGES TO PADDY CROP
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WIND HAZARD MODEL

DAMAGE TO PADDY CROP (in hectares)
DUE TO SEVERE CYCLORNIC STORM 12-15 DECEMEBER 2003
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DSS Generating
Sample Maps
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East Godavari Land Inundation Map East Godawvari Wind Map
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Flood Inundation Maps

DISTRICT INUNDATION WARNING REPORT
KRISHNA DISTRICT

Date & Time of Information : I 23 April 2001 8:00 PM

Date & Time of Transmission : [ 23 April 2001 8.15PM

LEGEND

B severe

|:[ IE ALERT

— S ye— A
Severely Max Hood Depth
‘::::’;:‘g + 24 hours +43 hours +72 hours Max Hood Depth and Time
Thotlavalluru aOm 025 m 15m 1.5 m 26/04401 12.00pm
Pamidimukkala Om 0.6 m 1.5m 1.6 m 25/04/01 6.00pm
Ghantasala Oom 0.25m 1m 1.2 m 25/04/01 10.00am
Machiipainam Om 02m 1.2 m 1.3 m 25/04/017 12.00pm
Challapalic Om 06m 1.6 m 1.9 m 25/04/01 9.00pm
Avanigadda 025 m 1m 16m 1.7 m 25/04/01 5.00pm

Inundation map of Nellore District (Units:Cm) Koduru 025 m tm 1sm | 15m2504/01 7.00pm

N ke Om 1m 14 m 1.5 m 25/04/01 5.00pm




Case Study

Composite Multi-hazard line and future
shoreline overlald on DEM

BU|Id|ng polygons are in hazard area (p|nk) and non- hazard
area (green) are overlaid
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Risk Mapping and Disaster Management

Risk Buildings Roads

- High . Hazard Major
- - Minor
| Moderate . Safe Streets

= Evacuation

_ Routs
- No Risk




f Itris Pilot

IR T Y T+ [oBS=" [= Mive Nw B~ B




Allows to select any area of the Earth surface and zoom in on this area up to the highest
resolution 60 cm (if a certain satellite imagery of the highest resolution is available)
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Mame: & SARDAR BATCHA

Adcress: 114 MEW STREET 609803

Phone: 232777 .
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Manipulation with realistic 3D models and textures of real buildings.

Inclusion of real object images (peoples, items, signs ) in a 3D model.
The building brief (address, telephone, owner) appears in the pop-up information box.

INC




The example of design a photographically exact 3D model. These real buildings are the buildings

for public worship in Nagapattinam (India).
INCDIS




Long-term shoreline changes

Shoreline changes observed Andhra
Pradesh coast (1990-2012)

Andhra Pradesh Shoreline Change (%)
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Design of Coastal Protection Structures

» Addressing the issue of
continuous  erosion  along
Puducherry coast

» Puducherry government
implemented the Beach
Nourishment prescribed by
ESSO-NIOT which resulted in
formation of 60m wide beach
near New Pier.

» Now Puducherry government
has requested for restoration
of beach

» Preliminary Desk Studies are
carried out for Hybrid Solution.

» An Offshore Submerged Reef

in NA_Em Aanth AlAana  wwith

105°N (90°) Wave Incidence
»

60°N or 150°N (45°) Wave Incidence
Numerical Modeling of Offshore

September - February -

Northern
Breakwater:

v

- Ligh2046use Ligta4ouse

Isometric View of
Proposed Reef

La‘;'oi]v"c of S}oposed Hybrid Solution

Artificial Reef, Kerala




Activities Critical for Coastal Areas

— multi-scale networks over
Land (Doppler Weather Radars; Automatic Weather Stations/Rain Gauges; High Wind
Speed Recorders etc.), Sea (moored and drifting buoys, Argo Floats, ADCP and
Current Moorings etc.), in-situ airborne & ship borne platforms and Satellite Based
systems (INSAT, Kalpana, OCEANSAT, Megha Tropique, NOAA, EUMETSAT etc.) for real
time data transmission and reception

24X7 system of severe weather survellance and forecasting (continuously scaling up) -
Cyclones; Tsunami and Storm Surges; other severe weather systems; River basin scale
meteorological support for CWCs river flood warning system

Continuously monitoring the pattern of sea level changes all along the Indian coastline
with established 26 tide gauges.

Vulnerability of the Coastal Zones — [3-Dimensional Geographical Information System
(3D GIS) maps for the entire coastal stretch; mosaic with other available topographic
and thematic high resolution maps at 1:100000; 1:25000; 1:5000 scale; shoreline
change maps at 1:25000 scale] for effective emergency response, risk reduction,
sustainable shoreline management and natural resource management

Climate services information products viz. spatial monthly scale anomalies of rainfall
and temperature; minimum/maximum temperature; standardized Precipitation
Index (SPI) etc. along with severe weather events.
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