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Promotion of GPM data’, and appli
in Asia Lty

The 6" GPM Asia Workshop on Satellite Precipitation Data
Utilization
Held in Thai meteorological department (TMD) on 18-19 Jan., 2017

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.

75 participants including participants from 11 Asian and Oceanian

countries.




Presentation by the
in the workshop

Utilization GSMaP Data on Madden Julian Oscilation (MJO Monitoring over Indonesia/
(Asri Susilawati, BMKG, Indonesia)

Photo for
Operational flow of the GSMaP data operational
processing in the BMKG GSMaP
GSMaP Data Processing utilization in
the BMKG,
| taken by
W;-I Prqf. S.
Databace image smap.uocprg Shige (Kyoto
e N Univ.)

- Contouring and coloring rain map
- Add attribute map

- Save as image

- Update to satellite website
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http://satelit.bmkg.go.id/BMKG/
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Presentation by th

in the workshop

GSMaP-based Landslide Warning System - A prototype PrOJect in the
Philippines under the Sentinel Asia (Arturo S. Daag, PHIVOLCS, Philippine)

GSMaP based Landslide Warning System (GLWS) /\‘:.5‘#\
- Pilot Study in the Philippines -
GSMaP rainfall archives are analyzed by a machine learning method (RBFN), and
cntical lines (CLs) of hourly rainfall and soil moisture index (SMi) are selected.
The system monitors rainfall in real-time and determines the landslide warning level.

1

cehdsiide Early Warning Prototype System (Albay) \

System ]
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‘ Hourly Ranfall [mmjh] [ Application J
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Analysis /
GSMaP-Now warning
AWS Satellite i
Model preparation Hazard maps, e ‘.."
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e . f = e IR 53 O
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2016 Sentinel Asia success story in the Philippines P5




Presentation by the
in the workshop

Application of GSMaP to flood
forecasting/analysis in large river basin
(Morimasa Tsuda, ICHARM, Japan)

Flood forecasting sys

OUTPUT DATA:

' ¢ Rainfall distribution maps

INPUT DATA :

* Rainfall data (ground- gauges, GSMaP
and forecasted)

¢ Real-time observed discharges

Hydrographs at specified locations
¢ Inundation extents in mid-low Indus

Hydrograph

)
o

[ Control panel for operation settings ]

Plain view
of rainfall,
discharge,
inundation
(Animation)

Strategic Strengthening of Flood Warning
and Management Capacity and
Importance & Applications of JAXA
GSMaP_NRT(hourly) in Pakistan
(Shahzada Adnan, PMD, Pakistan)

Project Component(1/3)

IFAS Introduction
»Indus-IFAS developed

» Test operation in 2011

»Validation and update in
2012

Regl,zmi'e flow hydrograph from Existing FEWS
' Mew Delhi
E

I\
1 ) INDIA
J Hiderped 1 Geographic area to be covered
1/ | by Indus-IFAS
1 ‘Lsﬁ.,.--r ! (enclosed by dotted lines)
A

Integrated Flood Analysis System
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GSMaP applications for
Rainfall monitoring




Kosrae Micronesia ___ Marshall met.
resoukee.management

: .i‘ w'ga—r - f»\

: . Ey. "

Tonga met.

N _
- =+ Noneed to set up any computer specially
Eat® « Free to use

. Ever_y,oﬁe can view the Website via internet access

With Japan International Cooperation Agency (JICA), local
Meteorological Office in the Pacific islands started to use GSMaP NOW
o capture the horizontal precipitation distribution around their Islands.
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Utilization of GS

20th Sep. 2016

Started to Link to GSMaP website from FMS HP
http://www.met.gov.fj/

11:03:39 PM

&, Fiji Meteorological Service
m RSMC Nadi-Tropical Cyclone Centre ‘

ISO 9001:2008 certified provider of Aviation Meteorological Services
Home j About Us | Services | Careers. | Awareness & Education

. Current Waming

Climate

Weather Tropical Cyclone

No Current Wamings

B Fiii Weather Forecast

i S A in  cod ——— e eu.
) Public Fii Save -
d

» Marine
) Town Genters 3-days Forecast View larger map
» 7 Day Outlook o
) Rainfall Map . &
) Observation Data - Lauka * Vatskous s :
S (e 5 uka
o y / .\\;7,
Regional Weather Bulletins Densisbraiandr-SNadi fi .
e Y
» Nive » Tokelau { &

» Tonga » Twalu
) Kiribati » Cookls

s

» Nauru o
%
South West Pacific Marine a Google

ZLM Broadcasts Time & Frequencies N £2016 Google - Map datz 22016

= Extemal Link to JAXA Realtime Rainfall YWatch that shows
rainfall esimated from sateliie-ata .

avusavu Fineapartfrombriet 20 29
at

Ehowers.
[ AVIATION CUSTOMER SURVEY m AN night.
) i ST

Sigatoka  Fine. Coolatignt. 20 30

) Survey Form

Suva Fine apart from brief 20 23

Current Vacancies ——— e showers. Cool at
= =

» Vacancies Taveuni  Fine. Cool at night. 20 30

@ G5var JAXA Realtime Rainfall Watsh
g |- == 22 F1]i Islands. Rainfall

* External Link to JAXA Realtime Rainfall Watch that show
rainfall estimated from satellite-data .

r )
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Utilization in other

Ministry of Meteorology, Energy, Informa
i limate Ci d Col

In Palau, image of GSMaP is
used in FB post.

facebook Fssies

‘e, Palau National Weather Service= A, SE6{$7:E

Kosrae's Coast

Kosrae's weather

Kosrae’s weather

@ S5%an JAXA Realtime Rainfall Watsh

B13:40-

Kosrae Island:Rainfall

A NEAR EQUATORIAL TROUGH IS FOUND NEAR THE EQUATOR
AT 154E AND EXTENDS NORTHWESTWARD TO 6N130E. WITH
RESPECT TO THE REPUBLIC OF PALAU, THE TROUGH IS FOUND
FAR SOUTHEAST TO SOUTHWEST OF THE MAIN ISLANDS. DEEP i
CONVECTION (CBs AND TCUs) CAN BE SEEN ON SATELLITE Tong am et service
IMAGERY FROM SOUTHWEST THROUGH SOUTHEAST OF THE http://www.met.gov.to/

MAIN ISLAND GROUPS OF PALAU AND OVER TOBI. THE TROUGH http://sharaku.eorc.jaxa.jp/GSMaP_NOW/tonga.htm

WILL BE THE MAIN WEATHER PRODUCER THROUGH THE WEEK.
GENTLE TO MODERATE EASTERLY WINDS ARE FORECASTED
THROUGH THEWE... 52 &83 T T SOLOMON SLANDS GOVERNMENT

SERVICES DIVISION

sirvfall Watch jras we)

Satellite Products

» Satellite Animation

altime Rainfall Watch

non Islands

Solomon met service

http://www.met.gov.sb/

Tune, July and August can

Kosrae (Micronesia)
resource management office

http://kosraecoast.com/
http://sharaku.eorc.jaxa.jp/GSMaP_NOW/kosrae.htm

Tonga met service, Solomon
met service, and Kosrae
(Micronesia) resource
management office also put
the link to GSMaP in their
own website. The publics in
the islands can use this
system via internet access.

= http://sharaku.eorc.jaxa.jp/GSMaP_NOW/solomon.htm
@ LR IAYKRTD P10
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GSMaP applications for
Hydrology
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Yesterday's Earth

JAXA/EORC now operates the Global Land Data Assimilation
System using the GSMaP data, named as Yesterday's Earth at
EORC (YEE). The data from the YEE will be open to the public by
the end of JFY2017.

Yesterday's Earth at EORC (YEE)

JMA 55-year ~ - ua Terra GCOM & future satellites
Reanalysis W BN o a0t
The YEE system has ‘ URAS3) ® 0
been developed by €= Satellite observation data >
collaboration with Profs. J— * ................................ .
: : I Surface weather data sSatellite land informatior® o]
T- Okl and K YOShImura [Temperature; Humidity; i [Rainfall, Downward - o :
. : |Rainfall; Winds; smmradiation; Cloud cover;
(Uan TOkyO) i [Downward radiation; etc. P letc. e >
Global
50km
Japan
ikm
: | Runoff; evaporation; etc. . Validation
G|Oba| ............... ................................... o '
25km ( Global Hydrodynamic Model (CaMa-Flood) i >
Japan ' JAXA/
1km River Discharge, Flood Area Rate..

Univ. Tokyo
1
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GSMaP effects "

1. Evaluation of River Disc
Duration : 2003-2007

Location : Nakhon Sawan (Chao Phraya river basin, Thailand)
Input data : 1. JRA55

2. JRA55 (SW radiation data for MODIS) = MODIS
3. JRAS5 (preciptaiton data for GSMaP) = GSMaP

» Result using GSMaP showed better agreement with observed data
whereas results by JRA55 and MODIS are significantly

_ overestimated.
=, 10000 - : - - 0
’ M L“Jj LL‘:LLIJJ E
“z 8000 LLL_F"lI w 200 E
% 6000} —— b (csmap la00 &
g d:x (l\-l()l?l_S) g
= dl: (J!{/\hhl o
2 4000} N o 1600 %
a ~ dis. O =
2 2000 R 1800 &
(=) TR .. . - — i,
> 0 =003 2004 200 2006 2007 |00
Year
Correlation RMSE Nash coef.*
GSMaP 0.700 671.20 0.424 |
*Nash-Sutcliffe coef.
JRASS5 0.563 2141.5 -4.87 e T~ aOF
MODIS 0.576 21315 48| 2i=1{90() ~ Gave}?
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GSMaP effects in YEE s

2. Evaluation of Soil Moist
Duration : 2012/7/2 - 2016/10/31

Area : Thailand, Mongolia, Australia, Little River(U.S.)

Input data : 1. JRA55

2. JRA55 (SW radiation data for MODIS) = MODIS
3. JRAS5 (preciptaiton data for GSMaP) = GSMaP

Comparative data : AMSR2

6O T T T T AL
501 ._
401 . 1F T
307 | K . 1t . .

20

10'|._-

60

501 .;-" .- .-._:-_ : :j.-'_ :j:.;&—.

401

|
-
=

30r M ) 1 F B,

Modelled/Obs. soil moisture [%]

oA JRAB5 1 12 Y MODIS

111111111

» 0 10 20 30 _40 50_6CO_.1O 20 30 40 50 6C
‘ In-situ soil moisture [%]

s

SRR OO0 G

» Using GSMaP for input data

improved soil moisture simulation
as well.
» All modelled soil moisture showed

lower accuracy compared to

AMSR2, which indicates the model
itself has room for improvement.

Correlation RMSE Bias
GSMaP 0.494 13.167 12.007
JRASS 0.471 14.905 12.862
MODIS 0.426 15911 13.842
AMSR2 0.586 5.768 -0.115
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Radar Calibration using
GPM/DPR for developing
countries




Ground radar calibration using spaceborne radar has

been studied in previous works (e.g., Anagnostou et al.
2001).

Recently, ground radars have been introduced in many
developing countries, but, their maintenance is a
serious issue for many of them.

The ground radar calibration using spaceborne radar can be
more effective in the developing countries than in the
advanced countries.

Here, JAXA and Japan Weather Association (JWA)
studied this using ground radar data in the Philippines
and the Fiji.

In addition, the ground radar coverage extension using

GPN) satellite data (GSMaP) was also tested. Pig



g B2 BB KT YT
' 9y GSMaP
Duaf—fraquancy 5 :-:1 4 LLITE MAPPSNG OF PRECIPITATION
£ Precipitation Radar S LTL

Satelliteradar Ground-based radar GSMaP_NRT
Radar reflectivity (2)
B Comparison  _ /
Lsqt < g Zgrd z gra
Calibration T
. ) )
Ramf?R" (R), Comparison  _ R R, < Comparison R R gsmap
sat > grd gsmap

D grd
Calibration T CaIibranﬁ/T

v
Rainfall composite

(DPR + Ground radar + GSMaP)
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There are wider oceanic areas in Fiji radar
coverages, while mountainous areas are
included in the Philippines radar coverages.
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Scatter plots: Groun
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edredr by Ground radar

Fiji radars have more apparent
biases with the reference to the
DPR than the Philippines radar

Correlation coefficients are
higher in the Fiji than in the
Philippines, probably due to
issues such as radar shadow

in mountainous regions, radar/’
quality, and etc. ’

!

”
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- o o e e e o e e e e o
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DPR
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Rainfall composite
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DPR
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Summary

6t GPM Asia Workshop report
JAXA activity for the GSMaP applications.

Here, recent progress in the rainfall monitoring over
the Pacific islands and in hydrological system by the
JAXA/EORC (YEE) were introduced.

Ground Radar Calibration using GPM/DPR for
developing countries

Preliminary results in the in the Philippines and the Fiji
suggests that the ground radar calibration using spaceborne
radar can be more effective in the developing countries.

Ground radar coverage extension using GSMaP was also
tested, which will enhance monitoring capability in the
H']))) developing countries.
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Data and Method

& s TR

We collected 10 DPR overpasses for Philippines
and 15 DPR overpasses for Fiji.

PPl data by the Ground Radar was converted to the
CAPPI data using the Cressman (1959) method.

Radar beam height nomogram

Concept of Cressman (1959) method (e.g. Appari)

APARRI Beam Height Nomogram
REREEFOANSE ] / '
1=
’ _L/// th. =A/1/1-7”+Bh/1- T N I A A0 A i S
+ £ 3@ R, B BFEMBRO+E (km) N Y A S s
sy, S rL—5 YA NSO R (km) N
L A, HEEOKFE/SE) ol pfiffo f o A
S o L-$9118 o
i ! /’7” ! SVTES B, I OKTE/SAE) 3
a L= AE S o ST /A
S oD +—
Rk YR HEEREN' S _ 1 //i _________________________________________________________________
I £
A TRAEEN B,
o | | |
0 50 100 150 200 250

Distance from the radar (km)
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Ground radar ; % \ " s E
calibrated by s 3772 AT Y

10.0° : o
118.0° 119.0° 120.0° 121.0° 122.0° 123.0° 124.0° 1250° 126.0° 127.0° 128.0°

Ground Ff S o A Weighting function

radar S T

beam ‘ Radar
height I . s composite

iD,-W,- Here, the ground radar
beam height was used as
W, sat a weighting function in

=l merging the ground radar
Ground Radar ~ DPR and the DPR.
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