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Water-related disasters WG

Function of the WG:

Voluntary based Research and Development activities
and exchanging ideas with regard to water related
disasters reduction by using aero-space technology
together with ground survey and GIS/Mapping
technology especially in the field of flood, land slide,
flash flood, drought, storm surge and so on caused by
heavy rain, typhoon, tropical cyclone, monsoon and
climate change.
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Enhancing combined Use of Remote Sensing / GIS

SA - STEP 3

with Hydrologic / Hydraulic Simulation Technology
contributes to All the Stages of Disaster Risk Management Cycle

Advance preparation

(soft measures)

Flood Hazard Map

Flood Forecasting and warning system
Flood evacuation drill

(Flood insurance)

Disaster Response Operations

(during water related disaster)

River levee protection

Detecting inundation area

Evacuation order & Rescue and relief
Provision of shelter

Integrated disaster
risk reduction

<L

Disaster Prevention and

Preparedness (hard measures)

River improvement, Levee construction
Construction of flood control structures
Water-resistant house

Urban planning with land use management
Designation of flood prone / allowed areas

g

Disaster Recovery and

Reconstruction (after disaster)

Disaster rehabilitation

Epidemic prevention

Rebuilding homes

Investigation into the cause of disaster
Record the lessons




Concept of Flood Monitoring in Sentinel Asia
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Processing

Rainfall distribution
Estimation
Runoff/lnundation _Analysis

*Precipitation Map
*Heavy Rainfall Estimation

ee——>

*Flood Forecasting and
Warning
*Probable Rainfall Map

e tF

GSMaP™1, GFAS™, IFAS™3, RRI™

Observation
. Rainfall
1) Rainfall .
., Measurement *Rainfall
Monitoring ) Data
from Satellites
& N
Flood é
Forecasting N
TRMM, GPM, AMSR-E...
2) Flood Land
*Land

. Observation
Detection Image

& from Satellites —
Situation d\

Fine DEM Generation
Flooding Area Detection

* |dentification of
Flood-prone Area and
Flooding Frequency

ee——>

* Flood Hazard Map

JAXA, ICHARM, Dartmouth

Analysis
ALOS, MODIS, AMSR-E....

Users

*Planning
*Warning

<

*Evacuation
*Rescue

Disaster
Managemen

Residents in

Flood-prone
Area

Organizations

University...

Creating and Sharing
Information for Flood Management
In all Stages of Flood Disaster

t *1 GSMaP = GSMaP_nRT

*2 GFAS = GFAS-Rainfall

Integration

Coupling with
Global / In-situ
Data on GIS

- Social Economic Data
- Land-use/cover Data
1

- Heavy Rainfall Alert

- Real-time Flood
Inundation Monitoring

- Precipitation and
Flood Inundation
on Web GIS

- Flood Alert for
Specific River
Basins

- Flood Risk Map

- Flood disaster
damage map

- Evacuation map

= Near Real-time Global Satellite-based Map of Precipitation (by JAXA)

*Remediation = Global Flood Alert System — Heavy Rainfall Alert (by IFNet)

*3 IFAS = Integrated Flood Analysis System ( ’ ICHARM
for the implementation of the concept of GFAS-Streamflow (by ICH
*4 RRI = Rainfall-Runoff-lnundation model (by ICHARM)




ICHARM activities

1) Rainfall monitoring and flood forecasting



Flood EV\_/S for insufﬁcient observea basin (free software)

Global data: topography, land use,
soil data etc.
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IFAS Dynamic Map
Specific discharge, discharge and rainfall can be dlm

Users can easily realize the situation of whole basin and risk area.
Rainfall discharge

Critical level: 0.76
Alarm level: 0.39
Alert level: 0.23

Specific discharge

Specific discharge (m3/s/km?)
means the value of discharge
divided by upper catchment

area. c‘ ICHARM



ICHARM ki (rRainfa

Input

Free software

Subsurface + Surface

Output

| pischarge |
=
[[iundaton |

2D Diffusion
in Catchment

Vertical Infiltration

* Two-dimensional model capable of simulating rainfall-runoff and flood inundation simultaneously
* The model deals with slopes and river channels separately
e At a grid cell in which a river channel is located, the model assumes that both slope and

river are positioned within the same grid cell

Sayama, T. et al.: Rainfall-Runoff-lnundation Analysis of Pakistan Flood 2010 at the Kabul River Basin, Hydrological Sciences Journal, 57(2), pp. 298-312;25&2’:" p
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http://www.icharm.pwri.go.jp/index_j.html

Global Centre of Excellence for
Water Hazard and Risk Management

ICHARM

International Centre for Water Hazard and Risk
Management under the auspices of UNESCO

- —— et ~ e~ & 3 ~
" mr‘ - p—.. Integrated Flood Analysis System (IFAS) I FAS
o g ¥ ’ 3 Flood Forecasting System Using Global Satellite Rainfall

IFAS

¢ Our Mission

The mission of ICHARM is to serve as the Global Centre of Excellence for Water Hazard and Risk
Management by, inter alia, observing and analyzing natural and social phenomena, developing
methodologies and tools, building capacities, creating knowledge networks, and disseminating lessons
and information in order to help governments and all stakeholders manage risks of water-related
hazards at global, national, and community levels. .
( Revision on 25th February, 2014 ( Partially citation ) ) ISy )2, ™

ICHARM 4 D | d ) RRI
Message from ( News Own Oa M Three Pillar Activifies
Director f
22 A 2016
o > ugust p a ge O
ICHARM published the d
About ICHARM
- ICHARM Goveming Boan IFAS d RRI
Publication No. 4337 _
ICHARM's Partner — ’ ORI s AP
Integrated Flood g
Access > 29 July 2016 IFAS nnaysis system Wz
- |
Contact ICHARM Newsletter Volume 11 No.2 (Issue No.41) AT Ji -
Link is now available I RR l mo d e l Cemsetmasimdames]  [mtstme=] 1)
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Application of IFAS and RRI —

Flood forecasting system based on IFAS
*Indonesia/Solo river basin (ADB project, -2012)
* Philippines/Cagayan river basin (ADB project, -2014)
= Pakistan/Indus River basin (UNESCO project, -2014)
*\Viet Nam/Thai Binh river basin (SAFE project)
*Malaysia/Kelantan & Dungun river basin (SATREPS pro.)

Flood forecasting system based on RRI
*Thailand/Chao Phraya river basin (JICA pro, 2013)
= Pakistan/Indus river basin (UNESCO project, -2014)
* Myanmar/Yangon plain etc. (ADB)
*Sri Lanka/Kalu river (JAXA, on going)

6!‘ ICHARM

3



Challenges for Indus
River basin modeling

“Insufficient rain
gauge network

" Difficulty of
modeling snowmelt
from high
mountains (over
EL.7000m)

(1 Indus River basin

IFAS applied area

() RRlapplied area

o River station
o Rain gauge

(I‘ ICHARI?’



Global Precipitation Measurement (GPM)

GPM satellite was launched on Feb. 27, 2014 as a succession of TRMM.

Core Satellite : N 8 Constellation
Dual Frequency Radar & h\ : .

Multi Frequency Radiometer Q' B h\ e Satellites
<>Observation of rainfall with more N N % Satellites with Micro-wave
accurate and higher resolution ? ) Radiometers

<>Adjustment of data from constellation
satellites

<>More frequent Observation

Cooperation :
NOAA(US),NASA(US),ESA(EV),
China, Korea and others

JAXA (Japan)

Dual frequency Radar, Rocket
NASA(US)

Satellite Bus, Micro-wave
gauging measurement

—Earth heating Phenomena *|WRM
—Study of Climate Change . *Flood Forecasting

| y of ’ Global Observation *Forecasting of crop
—IMpro=IEnt every 3 hours productivity

forecasting system



rainfall (mm/day)
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a5 Geolocation error
Eg was corrected
| Rl

("‘ ICHARM



707 E 75 E 80" E

Corrected GSMaP (GSMaP_IF2)

O
a5 : : :
ol Rainfall intensity was
75 improved as ground
B 100 observation
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GSMaP-IF2 (JAXA-NTT data) on IFAS

GSMap-IF2 and IFAS
is connected on the
interface of IFAS

Input:

IFAS format ground rainfall data is

used directly

Output:

IFAS format imported rainfall data (asc

format)

s TFAS ver:2.0.0.0 (Profect:indus2010 3) - [Rainfall Data Manager]

“ GSMaP (original)
T
Lover Left Latitude: 28 30 0 Lonsitude: 65 0 O
Upper Right Latitude: 37 20 0 Longituder 88 0 0
Setting Conditions
Cell Size : 0.0633333333 desree
Start Date, Tine: 2010/06/15 00 h End Date, Tine: 2010/06/16 23 h
Tine Interval : 60
vien date transparent ~ ] [Lezend Galor |
> [ZWeesin Elevation bata [ w03~ I E )
¥l |[Rainfall | (1353 o] =
[ Move Up]
River Course | 0% [~ (ke bom)
ove Down
Sub-Basin (e
Cell Type [ (1384 o
Reinfall Dte File
([ Downlosd | [ Imeort | [ pelete ][ Edit [ synthesize |
Fo. | Date Date Type Data Period
1 24h_hour ly |GSHeP_NRT 2010/08/15 00:00:00 - 2010/08/15
2 oh GSloP_NRT 2010/08/15 00:00:00 - 2010/08/16
s Ground |CS¥(Ground-based Rainfal[) 2010/08/15 - 2010/08/16
4 GSHsP_WRT 2010/06/15 2010/06/16
i 15
o sn Reinsynthesize 2010/08/15 2010/06/16
Source: GSMaP_NRT
Period: 2010/06/15 00:00:00-2010/06/16 23:00:00
Original Data Location: C:¥IFAS¥Iport Data¥iSHeP_NRT¥hourly.
WGs84 |

201602722 14:0{ >

Setting

Rainfall Data

Source : [GSMaP_NRT

==
|

vllhourly -

Inport Folder : Ci¥IFAS¥Import Data¥GEMaP_WRT¥hour |y

Start Date, Time : 2010/08/01 @

Correct ion Method
hone Typel

Rainfall C3V Data : C:¥IFAS¥IMPORT_DATA¥CRY(rainfall J¥LME¥LME testC4_forRRI_hosei.csv

Time Adjustment @ 24 h \ﬂ GEMaP-IF2 i= handled by the UTC-based. CSY Data Azgrezation : (24 «| h
| Create Rainfall.csv for GSMaP-IF2 | view

[[Rainfall Station Paraneter | Requires CSY data of 2010/03/01 00:00 to 2010/09/30 23:00
[ Gorrection Paraveter | Requires GSMaP_NRT data of 8/1/2010 12:00:00 AW to 8/30/2010 11200200

Inported Date @ 2018/03/15

i} ~|h End Date, Time : 2010/03/30 B~ |23 - h

Correction Setting File @ GSMaP-IF2(real-time correction)

=]

Acquirer:  ICHARM

Data Mame : if2_201008]

Save Path : GCi¥IFAS¥projects¥LME_forRRIrain¥RAIN¥IfZ 201008

Impart
Close

GSMaP (correction)

Tareet Area
Lover Left Latitude: 28 30 0 Longitude: 66 0 O
Upper Richt Latitude: 37 20 0 Lonzitude: 83 0 0
Setting Condit ions
Cell Size : 0.0833333333 desree
10/06/15 00 h End Date, Time: 2010/06/16 23 h

v

3 Ground CS¥(Ground-based Rainfal )
if2 GSHaP_NRT
5 nrt GSMaP_NRT 00 - 2010/08/16

3 syn Rainsynthesize 2010/06/15 00:00:00 - 2010/08/16

60
date transparent ~ ] [Lezend Galor |
» Basin Elevation Data | 30% [v. | [ tove Top)
Rainfall | (1353 o] =
[ Move Up]
River Course | 0% [~ (ke bom)
ove Down
Sub-Basin [ 03]~
Cell Type [ (1384 o
Reinfall Date File
[(Downlosd | [ Imeort | [ pelete ][ Edit [ synthesize |
Fo. | Date Date Type Data Period
1 24h_hour ly [GSHeP_NRT 2010/06/15 00:00:00 - 2010/08/16
2 oh GSloP_NRT

Source: GStaP_HRT
Period: 2010/06/15 00:00:00-2010/06/16 23:00:00
Original Data Location: C:¥IFAS¥Inport Dats¥GStaP_NRT¥hourly

WGssd -

19015/02/22 150 >




GSMaP-BC training in SAFE prototyping project—l

“Developing and Implementing an Operational Prototype for
Advanced Flood Forecasting, Early Warning, and Data Sharing System
in the Kalu Ganga Basin, Sri Lanka”

e

2016 August 22-24, GSMaP bias correction training, Sri Lanka irrigation department y



ICHARM activities

2) Flood detection and Situation analysis



Verification of sim
result of RRI for 2015 flood

August 7, SUPARCO (SAR) Modis . . .
Maximum inundation area RRI (Maximum inundation depth
(20150701-0831) 20150615-0930)

Pakistan Floods 2015
Layyah & Dera Ghazi Khan

Hmax(m)

(01JUN-31AUQ)

Il 0.1
1.0
[ 2.0
130
[ 4.0
B 5.0

- i @)
= ALOS Inundation (30/07/15) \!) @ &’f‘*}
= Sentinel1 Inundation (21/07/15) r p

- Bl SUPARCO
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Modified Landg‘ L

MLSWI

R: reflection rate

NIR: near infrared rays

SWIR: Short wavelength infrared
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Synthetic Aperture Rac
ALOS-2/PALSAR-2 backsc

Kinu river levee break inundation
(leference between Sep 10 (before) and Aug 13 (after), 2015) (iee filter 3x3)
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Study of difference of back scatter &=
coefficient between before and after flood

dB by each land use
15 Max ]
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- . '
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ICHARM activities

3) Data assimilation by satellite observation
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Radiation
transfer

Min: cost function
|:(Tbobs'Tbsim)

(7, )+ T (1 - )|l —exp(—r, )|l + I'F exp(—r, ).

Surface radiation Vegetation emission

® --__n._:;_ ‘_ Radiative Transfer Model

Precip. layer

Vegetation layer

ﬁﬁﬁ Snow layer \rm

~

Surface



Surface Soi

Assum: Manthly‘mu.:ghﬁyur 55% soil moisture Assim: Monthly avg. surfece soil moisiure
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Weather Forecasting for improved Early Warning: CALDAS

JAA Himaward-8 31 'Wind

GCM Prediction or
Analysis (Initial &
Boundary Conditions )

h 4

Meso-scale Model
{(WRF) (Initial Guess)

F 3

i Wind data assimulation
. _ _
—
| Atmospheric Moisture
| ‘ Heterogeneity {
Mimimization
W Cloud RTM - atmosphere e
= Microphysics (23, 89 Ghz) Seheme

(11> var)

i

ETM for land surface
emussivity (23, 89 GHz)

B9 GHz

r=== === -

LDAS |- - =L | cMpas |-— — || WDAS

I Land surface Maisture Hete o
6.0 & 1006 GHz
e
Radiative Transfer simnilation =8 TP
= Model (RTM) for land Algorithm - :

surface (6.9, 10.6 Ghz) (EnkF)

S

— Meso-scale
madel

LE LR N

Land data assimilation = =
system (LDAS)

Cloud Microphysics Data —
assimilation System (CMDAS)

 Proposed Wind Data
Assimilation System [WDAS)



ICHARM activities

4) Climate Change analysis
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Comparison of Inundation Area and Rice Crop
Damage under Present/future Climate

BHREETOVS A

Present Climate: MRI AGCM3.2S Future Climate: MRI AG
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Agriculture Damages
{Amount in Peso) [

f g 4,932 - 300,000 Damage value
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Damage area= 209,790 ha Damage area= 243,101.25 ha

Estimated Damage= 8,412.1 million Peso

Inundation Area (>50 cm depth)= 4,376.6 km2
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Estimated Damage= 8,756.7 million Peso



Climate change

Space technology for long term global monitoring and
analysis is useful for climate change verification.
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ICHARM activities

5) IFI (International Flood Initiative)
activities
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International Flood Initiative(lFl)

ICHARM is the secretariat of IFI.

International Flood Initiative (IFI) Is a joint initiative In
collaboration with UNESCO (IHP ), WMO, UN/ISDR, UNU,
IAHS and IAHR.

IFI launched in Jan. 2005 at the World Conference on Disaster
Reduction in Kobe, Japan.

IFI is promoting to establish a multi stakeholders national platform
for disaster risk reduction in accordance with Sendai framework,
UN-SDGs and Paris agreement.

i Close Collaboration with:

% U @ rsor ©



A multi stakeholders national platform -

G Ty

CEOS, APRSAF, GEO
Expected Partner Space Agency Space Agency
/
Local Community Local Community Local Community
Research Institute  Research Institute
University University University
Funding Agency Funding Agency Funding Agency
River Bureau River Bureau River Bureau
Hydro-Met Hydro-Met Hydro-Met
Disaster Disaster Disaster
IFI Partners Country A Country B RBA

Main support; = (’-\‘ICHARM

Sub-support: —>



UN General Assembly adopted (December 20", 2016)

International Decade for Action,

“Water for Sustainable Development”
2018-2028

* Decides that the objectives of the Decade should be a
greater focus on the sustainable development and
integrated management of water resources...

(l‘ ICHARM



Summary

Satellite rainfall data (GAMaP) are available to observe rainfall
distribution for operational near real time flood forecasting by
making bias correction with in-situ data.

Optical and SAR satellite data are useful to detect wide flood
inundation area. Concentrated SAR observation is useful regardless
of weather or night, however there are some challenges to identify
flood area in the urban area.

Satellite data have a lot of potential to use for data assimilation with
simulation model.

Monitoring for climate change by global satellite observation system
is expected.

Using space technology is highly expected for worldwide initiatives
for disaster risk reduction.
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