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Agenda

* To promote use of space technology in managing water-related hazards in all
aspects of disasters;

* To share best practices among stakeholders to utilize knowledge products and
science data/tools in regard to implementation of Step3 SA framework;

* To provide capacity building and joint implementation of the project activities
in addressing Sendai framework for Disaster Risk Reduction and SDG;

Water-related hazard group is being led by IWMI, Sri Lanka and ICHARM, Japan
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Concept of Sentinel Asia Step 3
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The Four Part Disaster Cycle
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Prevention. Long-term efforts to prevent
hazards from becoming disasters or make
them less damaging. These include structural
measures such as creating flood levees or
reinforcing buildings, as well as non-
structural measures such as risk assessment
and land-use planning.

Preparedness. Planning for when disaster
strikes, including developing communication
strategies, early warning systems, and
stockpiling supplies.

Response. Implementing plans after a
disaster. This includes mobilising emergency
services, coordinating search and rescue, and
mapping the extent of the damage.

Recovery. Restoring an area, often through
rebuilding and rehabilitation, then returning
to mitigation measures.



Understanding disaster risks.....




Evaluation of global water-related disaster risk
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Amarnath G, Yoshimoto S, Goto K, Fujihara M, Smakhtin V, Aggarwal P, Ravan S, 2016, Global trends in water-related disasters using publicly available database for hazard

and risk assessment, Congress of JRCSA 2016, held in Kyoto, Japan.
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Fine-scale water-relater hazard maps for risks assessment

Historical hazard events reported by
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1. Data

This flood hazard map is based on time-series
satellite data from 2000 to 2017. A flood algarithm
was applied to detect flood pixels on each eight-
day satellite image to map the monthly, seasonal
and annual flood extent over South Asia. The
color gradients indicate the relative flood
frequency based on eighteen years® of data at 500
m resolution.

2. Legend

Flood hazard level in South Asia. Applied natural
breaks (Jenks) classification method.

Very Low (< 6.66)

Low (6.67 - 33.33)
Medium (33.34 - 53.33)
High (53.33 - 79.9)
Very High (80.0 - 100)

Country boundary
State/Province boundary

3. Source
NASA MODIS Terra (MODO09A1) 8-day surface

reflectance data.
hitps:(isearch earthdata.nasa.gov/

4. Feedback
a.giriraj@cgiar.org and erik. kjaergaard@adb.org
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endorsement or acceptance by the ADB, IWMI or
the governments in South Asia.
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1. Data

The gridded total Gross Domestic Production
(GDP) dataset obtained from Dryad Digital
Repository together with the full national GDP
dataset from the most recent (2015) World Bank
Development Indicators Database. The constant
2015 international US dollars of CIA fact sheets
were converted to constant 2011 international US
dollars, the unit in which national GDP from
World Bank was given. For missing countries, the
study used data from the CIA's World Factbook.
The spatial resolution of the GDP at 450 m

2. Legend

Total GDP in South Asia. Units Multiplied by one
million as given in USD. Applied equal interval
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South Asia regional flood modeling

* Enables flood early warning and forecasting to help decision makers

e Combines VIC + CaMa-Flood model to map inundation extent with advance
prediction over 10days

Real-time satellite observation/Ensemble forecast

@ Rainfall, temperature, wind Ganges basin — Flood Inundation Depth map
VIC model FloodMap: 2008/08/12 100
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Application of SRE and Flood Early Warning

Real-time/forecasted
rainfall data

g Flood forecasting

Especially in area where in-situ observation are limited or poorly
measured, SRE would provide opportunity to quickly predict flood
situation for better decision making.

M) Inundation duration (days): [Jij >5 M 4 3 2 [J1
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Gauged Rainfall Data Satellite Rainfall Estimates (SRE) \- J

Yoshimoto, S.; Amarnath, G., 2017, Applications of satellite-based rainfall estimates in flood inundation Proactive measures;
modeling—A case study in Mundeni Aru River Basin, Sri Lanka. Remote Sens. 9, 998. Quick payment to farmers



Flood Inundation Extent Modelling for Simulation

Simulated extents of flood inundation by the models: The RRI model: Numerical model for simulation
* Able to complement discrete-time results of satellite of two-dimensional flood inundation distribution
images (and also in cloudy periods); which was developed by ICHARM
e Applicable to hazard prediction & vulnerability evaluation; ,
. . . Merit of the RRI model
* Able to assist NRT simulation for early alert framework, .
. _ 1) Combination of slope flow and channel
even in poorly gauged basins. discharge: this helps to apply to areas which
have hills and flood plains.
g D L = i [krll:}uru aticn duration (days): ES 3
_ i aeianent. d . .l _i 2) Free of charge; this could help decision making

. in developing countries.
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Rapid emergency response to 2017 flood in Sri Lanka
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Drought forecasting and early warning (SADEWS)
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South Asia Drought Early Warning System (SADEWS)

SOIL MOISTURE PERCENTILE (SMP)

7-day Percentile 10 Jul 2017 T-day Forecast Percentile 17 Jul 2017

SOUTH ASIA DROUGHT EARLY WARNING SYSTEM (SADEWS)

7-day Forecast Percentile 25 Jul 2017

SOIL RUNOFF PERCENTILE (SRP)
7-day Forecast Percentile 17 Jul 2017
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The SADEWS is regional scale early warning system developed as a collaborative project between International Water Management Institute

(IWMI) and Indian Institute of Technology — Gandhi Nagar (1I'T-GN).

Disclaimer: The designations employed and the presentation of material in this information product do not imply the expression of any opinion whatsoever on the part of
the International Water Management Institute (IWMI) and its partners concerning the legal or development status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries. The views expressed in this information product are those of the author(s) and do not necessarily

reflect the views or policies of IWMI.
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(" Current Condition: 10 July 2017 )
Forecast Period : 17 July and 25 July 2017

Standardized Soil Moisture and Runoff Index for regional drought
\_and early warning )

Summary:

The experimental drought forecast products for
research/scientific use based on 10t July 2017 initial condition.
These forecast products are based on the real time weekly
operational forecast generated by Global ENSemble (GENS), a
weather forecast model made up of 21 separate forecasts, or
ensemble members developed at The National Centers for
Environmental Prediction (NCEP), NOAA.

Drought Forecast Outlook:

* The initial condition has improved over Telangana, Andhra
Pradesh, Rajasthan, Western UP and North-eastern states..

* Initial condition on the Soil Runoff Index (SRI) explains similar
trend to SSI.

* Some level of dryness is expected in the following weeks over
central parts of the region such as MP, eastern Gujarat and
Jharkhand.

* The leeward side of the western ghats along the southern
Maharashtra seems to be progressing towards dryness.

* |n reference to IMD actual rainfall for India, several east-central
states are in deficit rainfall condition which is affecting the crop
productivity and advance need for State and Local authorities
for better planning and coordination on water resources
management.

WWW.IWmMmi.org




South Asia Drought Monitor System (SADMS)

. arm

Ecosystems

WM o

XYW

Standardized Precipitation Index-monthly

@ Zoom In &, Zoom Out @ Full Extent +, Prev Extent #, Next Extent Pan Kk Legend
=+ |usLamicrerUBLIC OF) o ] " A p

# 7 [PAKISTAN
. i

¥ Maps

Eight-Day Drought Extent
Monthly Drought Extent

Drought Severity Classes
B ¢ scveme Drouch: [ 6. Normal
B 2 sovere Droughe [ 7 vieainy

« I 3. Moderate Drought 8. Non-Agriculture
4. Stress Bl > e Body Display Range
5 Warch =1 10. Flood Pixcls From: [01/01/2001 | To: [09/13/2017

i Availability Range

From: 01/1/2001 To: 09/14/2017

MYANMAR

. LAO PEOPLE'S DEMOCRATIC REPUBL(
i)

1]

o
gy

4f a
2001-01-01 2016-12-18

o2 W )

http://dms.iwmi.org/

&

SADMS provides customized tools and models that use satellite technology to accurately and
scientifically monitor and plan for droughts. SADMS supports AWM agencies in the region.
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Integrated drought severity index (IDSI) 729 (2075 Nd gooy
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VCI - Vegetation Condition Index; TCl — Temperature condition Index; PCl — Precipitation condition
Index; IDSI — Integrated Drought Severity index

1
(L*(VClji+TCliji+PCljji+c)

IDSI;jy = [L * VCIji * {c + * (TCliji + PClij)

Where, IDSIy,, VCl,, TCIy, and PCI are IDSI, VCI, TCl and PCI value for pixel i in composite j of year k. The IDSI
value ranges between 0 to 100; L is the normalization factor to keep the output value in expected range and c is a constant

to avoid null in denominator. The values close to 0 reveals extreme drought situation as vegetation is under stress,

precipitation is very low and temperature is very high. Likewise, the values closer to 100 reveals normal situation as
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What need to be done?

* Helping developing countries manage the cost of disaster and climate
shocks.

e Support governments to become more effective risk managers, rather
than emergency borrowers, protecting their fiscal balance and the
welfare of households and businesses.

e Support the development of comprehensive financial protection
strategies, develops innovative policies and instruments, and
structures insurance programs.



Asia is at high risk of
catastrophic disaster and
climate shocks that cause
damage and erode welfare and
economic gains.

Financial protection strategies
have been recognized by
countries and their
development partners as
important tools to protect
countries from these effects and
to thereby support them in
reducing poverty and increasing
shared prosperity.

DISASTER RISK FINANCE:

Protecting Livelihoods and Development

ENDING POVERTY AND BOOSTING SHARED PROSPERITY
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Index-based Flood Insurance (IBFl)

IBFl is an innovative approach to developing effective payout
schemes for low-income, flood-prone communities. It enables
speedy compensation payouts to farmers, based on flood modeling
and satellite image analysis techniques.

! Remote Sensing Data for
Rainfall Inundated Crop Area

Water Flood Extent
level Flood Duration

Flood hazard module

Farmers
(from 50,000
to 1 million
farmers
would be
benefitted by
the scheme)

Insurance payout

Flood index design | Structure/Scheme

k ‘ = Development
Flood loss module - ; s banks

Crop  Economic loss

Yield
loss  Crop Damage

http://ibfi.iwmi.org/

Input, Modeling and analysis Output Users Final beneficiaries

%’% wores (. MAFF

Agriculture and BMAKESH

CGIAR  Food Security CCAFS W

Shri Radha Mohan Singh, Union Minister for
Agriculture & Farmers Welfare, India distributing
dummy check on 22 Feb 2018 to eligible farmers

Partners: International Food Policy Research Institute (IFPRI), Indian Institute of Technology (lIT)-Gandhinagar, Indian Institute of Water
Management (IWM-ICAR)*; Agriculture Insurance Corporation of India, MoA; Bajaj Allianz, Insurer, Swiss Reinsurance



Expectations from Water-related hazard WG

e SA Secretariat would like to improve the WG which requires active cooperation from
JPTM members mainly the NDMOs;

e To share best practices (Prevention, Preparedness, Response and Recovery) by NDMOs to
SA members;

* To promote knowledge products and tools and possibly develop joint project case studies
to promote implementation of SA Step3

e Application of SRE and flood early warning including IFAS; GloFAS
e Combining rapid response and flood damage assessment;
 Drought monitoring and assessment using EO data;

SAS and Water-related hazard WG would like to have your feedback and suggestion. Kindly
send email to Mr. Miyoshi Takanori miyoshi.takanori@jaxa.jp ;
Dr. Giriraj Amarnath a.giriraj@cgiar.org
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