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GSMaP User Statlstlcs

GSMaP reglstered users

* The GPM/GSMaP data are freely available p—
for all users with simple registration. zszw‘r’%o
* Here, users registered in the JAXA/EORC site | i3
were briefly analyzed. . §
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About 75% users are originated

http://sharaku.eorc.jaxa.jp/GSMaP/ from Asian countries.




* The 51" GPM Asia Workshop on Satellite Precipitation Data Utilization
»Held in Tokyo on 25-26 January, 2016
e Purpose of the workshop:

» To promote satellite precipitation data utilization in Asia, and move forward research
activities related to GPM in each country in working-level.

» To share early validation and utilization results of the GPM products in Asian countries.

» To proceed future collaborations between Japan and Asian countries.
e 49 participants including 13 participants from 6 Asian countries.

» Dr. Huffman could not came due to the snow storm, but he attended remotely.




P in BMKG, Indonesia

Utilization of GSMa

* “The Operational Use of GSMaP Data at BMKG Indonesia” by Andersen Panjaitan
(Satellite Data Managemen Sub Division, BMKG)
» Presented at the 5th GPM Asia Workshop on Precipitation Data Application
Technique during 25-26 January 2016, in Tokyo, Japan

GSMaP Data Processing GSMaP Data Processing

JAXA- FTP Server GSMaP Hourly Precipitation
hokusai .eorc.jax ' ime 10-12-2015 : 05 UTC
Data : gsmap_xxx.dat.gz BMKG Satellite
Website
E

Satellite
Database Image : gsmap_xxx.png
Srocessmg - Extract gz format
SIVer - Read binary data
(python script) . .
- Crop Indonesia region
- Contouring and coloring rain map

-Add attribute map
-Save as image
- Update to satellite website

‘The 5th Global Precipitation Measurement (GPM) Asia Workshop
Tokyo, 2525 Jaruary 2016
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Utilization of GSMaP in PAGASA, PHILIPPINES

e “UTILIZATION OF GSMaP in the PHILIPPINES” by ROY A. BADILLA (Hydro-
Meteorology Division, PAGASA-DOST)

» Presented at the 5th GPM Asia Workshop on Precipitation Data Application
Technique during 25-26 January 2016, in Tokyo, Japan

GSMaP APPLICATION IFAS with GSMaP

IFAS ||| Fie ] oo EV«W 4% option
» Typhoon and Rainfall Monitoring N
— used for monitoring the spatial distribution during typhoon landfall i A -ﬂ
(e.g. TY Sendong (Washi 2011) , TY Pablo (Bopha 2012)) — — — (8 love bom
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* River Basin Monitoring e,
— integrated to IFAS (IFAS with GSMaP Technologies) - used for Create Simlation Nodel: .

monitoring in order to forecast and manage floods in Cagayan River —
Basin (ADB Project) e — =




_Co ntents_ -

* Here | summarized JAXA activity for the GSMaP
applications for following categories.

» Rainfa
»Hydro
»Droug

| monitoring

ogy

Nt monitoring

» Agriculture

> Public

Health

* Most of these activities are coordinated by my
colleagues, and so | present summaries based upon
slides provided by them.



GSMaP applications for

Rainfall monitoring




* Japan Meteorological Agency (JMA) operates ground radar network, but, remote
islands such as Bonin Islands is located outside of the radar coverage.

* | visited Ogasawara Village Office in Bonin Islands on Feb. 2016, and received a
welcome because the officers were unfamiliar to the satellite rainfall data.

giz7—s0g Ogasawara Village (Bonin
Islands) in Japan |




XA Utilization of Ogasawara Village (Bonin Islands),inJapan (2/2)

» After the meeting with the village officers, the Homepage of the Ogasawara
Village started to link to the JAXA/EORC GSMaP Homepage on April 2016.

http://www.vill.ogasawara.tokyo.jp/
‘atural Heritay Dgasameara Islands { 1 ¥ *ﬁ%
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 Small islands are lack of rain observations and satellite
data can be helpful for the Rainfall monitoring.

e Furukawa and Yamaji (JAXA) visited Fiji Meteorological

A building of Fiji Meteorological Service

Service (FMS). After the meeting, the FMS started to

link their website to the JAXA/EORC GSMaP website.

Furukawa (JAXA GPM/DPR Project Manager )

&, Fiji Meteorological Service
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GSMaP applications for

Hydrology

R. Tanabe (SAQOC, JAXA)




e Collaboration with JAXA and International Centre for Water
Hazard and Risk Management (ICHARM) since 2005.

» Utilization of hourly GSMaP near-real-time data in their flood
forecasting system, Integrated Flood Analysis System (IFAS).

Flood Forecasting System Using Satellite-based Rainfall Information as a tool of GFAS-streamflow version

Satellite-based rainfall
Geological data Geophysical data

4 N A
.A > 3\: “~ .~. forriver channel creation for parameter estimation
4% _j‘ ~ (Elevation) (Land use, Soil type)

Rainfall observation /2
by satellite
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%n
Download via Internet .
for free Delivered on Internet

| I FAS (Integrated Flood Analysis System)
Interface of satellite-based rainfall
Model creation, parameter estimation
Run-off analysis engine

Visualization of results

Runoff analysis and flood forecast -
User friendly interface
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Smooth evacuation

Provided by ICHARM




UNESCO Pakistan Project for PredictingFloods

* Under UNESCO-IHP project, JAXA, ICHARM and Pakistan Meteorological
Department (PMD) to develop operational flood analysis system.

» After calibration of GSMaP product with ground-based stations in Pakistan,
correlation coefficients are increased from 0.5 to 0.7, and can be used in the Indus
Integrated Flood Analysis System (Indus-IFAS) developed by ICHARM.

* The Indus-IFAS system is now in operation by the PMD, and a plan to extend the
system to eastern river area is now underway.

Rainfall by GSMaP Indus_IFAS:River discharge output using GSMaP
(increasing as rainfall in upper stream increased)

~ Before Flood  Dpischarge of main
~ river is normal
green) before

~ During Flood

(Area within red line is Indus river basin)

Example of Indus-IFAS in Pakistan (Image R\ ‘ ooy
provided by ICHARM)



ADB Joint Proje‘ct on Flood R-is_I“(:.‘[\_/Ia_\na em

Target countries: Bangladesh, the Philippines, and Viet Nam

Global Satellite Mapping of

JAXA contributes to flood \

forecasting using space
technology I

Calibration
g Precipitation Radar
S — Microwave Radiometer
Flood Forecasting System Input to the flood forecasting
model of GSMaP Precipitation
Rain Gauges data calibrated by rain gauges on

the ground

Flood Warning

JAN D) 3 A51an ngelopment ngk

GHTING POVERT

Improvement of the flood warning lead time
from 3 days to 5 days. =>Mitigation of loss
of assets and damages

Direct distribution of information to the
people by using cellular phones




Landslide Early War_r)’ingSstemin Ph

* Collaboration with JAXA and Philippine Institute of Volcanology and Seismology
(PHIVOLCS)-DOST as “Sentinel Asia Success Story in the Philippines” project
since 2009.

* Application of GSMaP for Landslide Warning has been studied in this project.

» The system monitors of real-time GSMaP rainfall data, and analysis using RBFN
Models. When monitoring area become landslide danger by rainfall, the system alerts
warning message by e-mail.

Landslide Early Warning System 4 System operation 4
‘ Rainfall Data

Landslide Early Warning Prototype System (Albay) L System will be installed ]
Landslide Farly Warning A8 10451010 010 et e into the test site in the Philippines
o \ - s e @ |
The system monitors of real-time rainfall data, and analysis using RBFN - . R

Models. When monitoring area become landslide danger by rainfall, the
system alerts warning message by e-mail.

Rainfall RBFN Model

\

!
Heavy rainfall or Pyt |

long term rainfall

Warning
Information

Ilbl Izolmpk\

| |

D

Philippines Team

ﬁn Team i} M




GSMaP applications for

Drought monitoring

' K. Hamamoto (EORC, JAXA)




* Prof. Takeuchi (Univ. of Tokyo) developed drought monitoring system using the
GSMaP rainfall and land surface temperature from the Meteorological satellite
and operates the website (http://wtlab.iis.u-tokyo.ac.jp/DMEWS).

Satellite-based drought monitoring and warning
system

Satellite-based drought monitoring and early warning
system - Japan

Near-real time daily drought information of Japan (2016/07/12) ( )
Drought warning map Drought index anomaly map

EWNG_Japan (2016/07/12) ANM_Japan (2016/07/12)
it (2016/07 . o (A 2016/07 .

Entation of the Core Agriculture Support Pro
The benefit of this system are to develop satellite-based dro \g and early wamning system (DMEWS) for Asian Pa g N
freely available data, and to develop capacity of policy mal ountries to apply the developed system in policy making. « No drought is found.

=
F
o Ll —
Drought._early_werning.in provisce level Droughtinteasty (Noderatel Severe Extrese)
Monthly and annual drought information ( )
Monthly drought index map Monthly drought anomaly map Annual drought anomaly map Drought vulnerable area map

Provincial near-real time drought trend graphs
Chubu | Hokkaido | Kyusyu | Tohoku | Toyama |

[ Time-series drought trend graphs

Make plot at your area of interest
Related information

Rainfall map Drought index map Land surface temperature map

. GSMaP_Japan(2016/07/12) KBOI Japan(2016/07/12) l.gl__.‘l-pnn(?ﬂ,ll/ﬂ'!/lﬂ) X

Our regional partners

« Indonesian Center for Agricultural Land Resources Research and Develo, t (ICALRD, Indonesia,
* Geoinformatics Center, Asian Institute of Technol GIC, AIT, Thailand)

lAustralia ‘ &3 |n » I

o o — — =1
L e ) c Ises B ATEGE eN GG e Db s
Bally_rainfall (m/aay) Orougnt index classification (mitiess) Baily maximum LST (KX190)

Training material
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e The drought monitoring system based upon Univ. of Tokyo is operated in the Indonesia.

Satellite data preparation
- GSMaP: Rainfall
- HIMAWARI: Land surface temperature

<

Web-GIS based information system

Web=CGIS Development —
- Global Ric ace - Indonesia -

A\ SE88YaER. v B A
Nl ;ﬂqun,sgnc.u Drought I
i~ e | u

(inIndonesiany.

APLIKAS| MONITORING

Satellite data processing

- Produce KBDI (Keetch-Byram Drought Index)
- Mapping drought index
- Estimate drought impact on rice production

<

Information system management
- Area affected by drought
- Recommendation; planting time, crop, etc

This web-GIS system is sustainably
operated by MOAI.

The system is used by MOA for food
security management.

The developed index was utilized in
ADB project in Lower Mekong Region.

MOA: Ministry of Agriculture
ICALRD: Indonesian Center for Agricultural
Land Resources Research and Development




e Similar drought monitoring system is developed in the Greater Mekong Subregion by a
fund from Asian Development Bank (ADB).

Target: Greater Mekong Subregion (GMS)
- Add free satellite-based drought information to GMS-AIN

EWNG_GMS (2014/05/12)

3°9o° ‘ gé:h ?ooo/{’ 105° 5968 11%5
25° -
al 20°
15° e
10° -
5;o° 95° 100° 105° T 1155:

Drought_early warning in_province_level

Drought Indices and alerts

-KBDI (Keetch-Byram Drought Index); daily, 10km

English 181 X WD o000 alug - Tiéng viet

| calls for
to promote

‘Cooperation Project © Al
Trading Platform ¢
|

B -

AU More News

| Meetings
Asia Development Bank H
1AFF of Cambodia » China, Myanmar forge partnership$. i » Cambodian parliament approves nasS,
» ASEAN+3 finance ministers vow toS... HS Joint investigation Iaunched in S..
» 1stASEAN-EU Business SummitopeS... ;| » FAO: Global warming calls for stS.

» Senior CPC official calls for GuS... i » FAO: Climate change threatens foS...

> G finalizes strategic plas... i » Fourmeasures to ensure steady as...
MARD of Viet Nam H
» China, Vietnam mull constructionS... » China_ASEAN Free Trade Area: TarS...
more links & 5 -
Y P An Dnh~

tram tn hant fir

neamanth

GMS-AIN (Great Mekong Subregion
Agricultural Information Network)

Free data and automatically updated

-> No operational cost

JaAD)3] Asian Development Bank

FIGHTING POVERTY IN ASIA AND THE PACIFIC
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GSMaP applications for

Agriculture

Dr. K. Oyoshi (EORC, JAXA)
[for JASMAI, JASMIN]

ar n



* Food self-sufficiency rate of Japan is only 40% and highly depend on food

import.

e JAXA provides agro-met data including GSMaP to MAFF (Ministry of Agriculture,
Forestry and Fisheries in Japan) for watching crop situation all over the world.

JASMAI
(JAXA Satellite Monitoring of Agrometeorological Information)
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MAFF, Japan operationally utilizes these agro-met information in their practical work.




Agromet Information Database System:

JASMIN

* JASMIN (JAxa's Satellite-based Monitoring Network system) provides GSMaP and
satellite-based drought index, solar radiation, land surface temperature, soil
moisture, and vegetation index (update twice a month).

 These information are used to generate monthly rice growing outlook which is
reported to FAO(Food and Agriculture Organization of the United Nations) through
GEOGLAM(GEO Global Agricultural Monitoring Initiative).
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* Japanese insurance company has
developed Weather Index Insurance
in Myanmar using GSMaP rainfall
data, and plans to sell it.

* In Myanmar, agriculture makes up
40% of GDP, but natural disasters such
as droughts happens often recently.

* Qverview of the insurance

» Assured persons: farm houses in the
assured regions

» Assured crops: rice, sesame

» Assured regions: Arid regions in the
central Myanmar

» Assured risks: drought (risk of less
rainfall in rainy season)

* Plan to expand the insurance to other
disaster risks (cyclone, heavy rainfall) in
Myanmar, and to other countries in
South-East Asia

GSMaP Rainfal data

Planning insurance
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When estimated rainfall by GSMaP
is less than the criteria, insurance
will be paid.

Insurance payment to farm houses

(from press release from Sompo Japan Nipponkoa & RESTEC in Dec. 2014)



GSMaP applications for

Public Health

. Dr. K. Oyoshi (EORC, JAXA)

ay n

J Dr.T.Tadono (EORC, JAXA)




JAXA Application Research Activity.in Public Health

Weather and Climatology Variable

Rainfall Solar Radiation

Land, Water, and Atmosphere Environments

LULC Map Water Map
) Forest/Non-
Terrain Info.
Forest

Atm. Chemistry

. . Land Surface
Soil Moisture
Temperature

Water Quality

Interpolation of missed pixels / Down-scaling

P Spatial and temporal seamless environmental information dataset
JAXA

..........................................

i Health Event data
: 5 Development of the response model between
; Local Government, ; . . . . :
| Hospital ; the environmental information and disease | ;
: : e.g. malaria, dengue, diarrheal, polio, i :
: ’ breathing problem, heatstoke ’ 5
’ Ministr :
B LocainGo/neo B

¢

Weather data

Re-analysis,
Forecasting

Health Risk Map

Statistical data

E WHO i

E National Center for Global Health and Medicine (NCGM),

Nagasaki Univ., Univ. of Tokyo, Shibaura Inst. Tech. 25
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Malaria research in Kenyass

Provided by Dr. Igarashi (RESTEC)

Environmental factors and Malaria
(assumed causal relationships)

* An joint work with Nagasaki
University and JAXA

— The association between
environmental factors and
malaria around the Lake
Victoria in Kenya

— Satellite data

* NDVI, LST/SST, Rainfall
(GSMaP)

Methods(1)

Study design: Cross-correlation
analysis

Study area

Western Kenya, Nyanza County
Area’ 12,477km?

Population: 5.4million[Census 2009]

Lowland around the Lake Victoria
Highland(altitude>1500m) around

gt datct sl

Lowland e )
A |
Lake Winum Gulf |
Rainy season: Mar.-May, Oct.-Nov.  Victdria [ P g e
I | U NSRS

[
Y
Known as highly endemic area of A%

malaria (Highland became endemic
after late 1980s)

osmetars

O Hospitals in Lowland
Hospitals in Highland

>l

Larval development Mosquito ingests Parasites move Incubation
of mosquitoes parasites by biting | to salivary gland period
10-14days 10-18days 7-14days

Results(2)

Monthly cases and environmental factors in Highland (Kisii 2001-2014)

Malaria
clinical |

Malaria |
laboratory |

land |
NDVI |

LST

Rainfall « ‘ | ’ H ‘ ‘H | H |
o R L e e
Jan01 Jan02 Jan03 Jan04 Jan05 Jan06 Jan07 Jan08

II\H‘h
Jan09 Jan10 Jan11 Jan12 Jan13 Jan14 Jan15

Jan01 Jan05 Jan10 Jan126
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The result of the space-time clustering analysis of
dengue cases in Tainan City, Taiwan.
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The result of the space-time clustering
analysis of rainfall rate.

Environmental information dataset:
- Monthly average rainfall rate from GSMaP
- Monthly average land surface temperature from JASMES

- Monthly numbers of clinically confirmed dengue cases in each
district through the institutions in Taiwan.

Model analysis:

The Kulldorf method of retrospective space-time
analysis and a space-time permutation probability
model was applied to identify geographic areas and
the time period of potential clusters with high
disease rates.

(c) Shibaura Institute of Technology, Japan 27




* GPM/GSMaP registered users

» About 2400 registered users and 92 countries as of 30 Sep.
2016

» Currently about 75% users are originated from Asian countries.

* GPM Asia workshop
» 5t workshop was held in Tokyo on Jan. 2016

* JAXA activity for the GSMaP applications
» Rainfall monitoring
» Drought monitoring
» Hydrology
» Agriculture
» Public Health
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