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& iz, GSMaP DRk HEERE R oo 7= H A2 BHEBF ICHL Y #HA TWE 4,

GSMaPIic X 2K T — 213, MIENZGHNO A LT, [RPHKEE05TF2IZ Lo,
S, . DREL, BEREOSBICHE kA B CiEILCHH I hThE S,

KAAT T4 3, AR - @EBHHZ2HM L LR w2 GSMaP 2 iEH L 72 w5k g ic
JAXAZT 9 GSMaPelE Bk 2 R — ZICER L T g3, KAA VT4 volEllicd 7z -
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1. GSMaPo#E
1.1 GSMaPoifHE

BEESRBRYTy I

cPM T, ¢ ‘MM @SMGER

Constellation EOGTN. VTS NPT G (SRS
. 3

Satell o ‘ ‘; ﬂ“»"‘ P 4 « Hourly global rainfall data
» Cycloneé:4. . Spgtlal resolytlon: about 11x11km
SRR =Kevin - .12y * Various version such as real-time for

S " monitoring or long-term gauge-
B 15\Judy N\ : adjusted for climatological purposes

Core 12,271
Satellite Daily precipitation'on March 2, 2023 registered users
from 1 50
The unique advantaqe of GSMaP countries/regions

(as of October 2023)
+ website users

Space-based rainfall observations allow us to capture the
rainfall even in the area lack of ground-based observations.
Rainfall can be measured globally, continuous and same
interval, and same retrieval method.

Open and freely available via web-based GUI, FTP site and Realtime globa
data analysis cloud platforms (ex. Tellus, GEE) O 2 o
Long-term archive data for more than 25 years (since 1998)

EésYtO monitor

| rainf

R 2REEK~ v 7 (Global Satellite Mapping of Precipitation, GSMaP) 3% ®» A T
ERERT KL =X, R vy, A7 uEF Y v RLICKABIlT 2% b L
IR EZBH L 228Kk~ y 7 cH %5, GSMaPTix 1 KKK EZ0.1° x0.1° &7

(AR IC BV TR 11km X 11kmig7) OZEMGE CRIEL T2, EIEoE=XY) v/
D=DDY TIEALRPLKMEFIFH D 720 O R 2 INEFHHIER & v o 728k & 7o oY
—VaviERELTni,

GSMaPDFi e L ¢, NTHEIC X 2RKBIlD7-0, UT 2% 52 LA TE S,

- i BB i WHIBR O K IEIRE S5 2 L3 TE B,

- Bk & ERC, EBLRY 2O Rl URFZE MR, £ 72 [F— O Rk HEE FiE cBlIRETH 5,
- GSMaPZ [t T2 Fh — 2=V 7 =X HEI 4+, X 51CiF. Google Earth
Engine (GEE) &\ o7z T =X f#ti 7 7V K 77y b 73—l T =2 %RNFLTED,
ERCcHRTE 5,

- 199842 b D25 LA Ric b2 2 RINT — 7 A4 77 — 2 22t LT %,



Multl SatelllteRamfaII Product GSMaP

There are many Asian and Oceania users

For downloading data, quick registration is required for For monitoring real-time rainfall, website is a
users. Many Asian users analyze the GSMaP dataset for useful tool. Users can use the website without

various purposes. registration, so that many users from pacific
islands use it for realtime rainfall monitoring.

registrations

| BE) . 11-30 51 -100 (23 201 - 500
M- 5131 -50 N 101-200 [ 501 - 2992

Japan | Indonesia | Philippines India Palau

TR
3209 | 2551 1089 542 g N
Users Users Users Users users https://sharaku.eorc.jaxa. |p/GSMaP NOW/lndex htm

2023410 H R OE S T150:F, 12271 A2 —HF & LTCERLTEY., Iz, =
—VEREE TV 2T A PETOFEHELDGFET L. MDY 724 LDEKE
fificeE=x2 ) v/ CcE3 7 0k CTh 3,

GSMaPD 2 =% D% ZT7 VT «+ AT =7 oMM L Twd, 2023410 H KR Tl
TYT AT =TEEZTC8EI A 2 AL TS, ZnET YT T, FRich
JALHIKFDKIEEDGRE LFRETH Y | #ED b DEKIFHRD X OB D N % 7> 5K
bNTWnEEdEFEZTnS



/

Various application fields

@ 2
DEAL PRECIPTATION MEASUREV®

Sy,

Climat Weather i o e 5
Imateé — Monitorin ater-relate : : 0
monitoring forecastg/ disasters  Adriculture Energy Fublic Educations

S

%

e

Flood analysis and Flood securi
WMO extremes  Asia-oceania Ao ; i ty Hydropower Researches on
<t 3 predictions by disaster and insurance : ¢ 5 : y
monitoring met services  management offices  for farmers development planning infectious diseases Educational tools
Use cases are collected in the book “Case studies demonstrated by TRMM/GPM/GSMaP”
w https://www.eorc.jaxa.jp/GPM/doc/data_utilization/latest_jireishu_e.pdf

GSMaPic X 2K T — 21k, KRR R 002 IE Lo, K. B AREE. ¥
B L DL 54 e r B ClRIA M I hTwn s, 7

HAEERK : https://www.eorc.jaxa.jp/ GPM/doc/data_utilization/latest_jireishu_j.pdf

HEBRR ¢ hteps://www.eorc.jaxa.jp/ GPM/doc/data_utilization/latest_jireishu_e.pdf



https://www.eorc.jaxa.jp/GPM/doc/data_utilization/latest_jireishu_j.pdf
https://www.eorc.jaxa.jp/GPM/doc/data_utilization/latest_jireishu_e.pdf

1.2 GSMaP 7 u &7 + ofEsE

GSMaP Family Wy
We provide various kind of GSMaP for various utilization purposes

;- - Y
4 GSMaP MVK A GSMaP NRT ) GSMaP NOW
Based on (standard) (near-realtime) (realtime)
multi-satellites : 3-d:\(/jlatet|j|cy ol : 4-hour latency * On quasi-realtime
935 uration available p.ast duration available (a few minutes latency)
\_ since Jan 1998 / \___since Mar 2000 y &
I 2\
N GSMaP Gauge | [ GSMaP Gauge NRT | [ GSMaP Gauge NOW
using NOAA/CPC (standard) (near-realtime) (realtime)
daily precipitation : 3-day Iater.\cy . : 4-hour Iatt.ency . * On quasi-realtime
(Chen et al. 2008) p.ast duration available p_ast duration available (a few minutes latency)
\__ since Jan 1998 / \___since Mar 2000 VAN
Higher Accuracy @ ® Lower Accuracy
Lower Latency ® @ Better Latency
Expected Purposes
Long-term Analysis for climate, Flood Analysis Weather Realtime
%*A Agricultural monitor and/or prediction Monitoring

JAXATIdkE4 A B ICEbE CToMEDOGSMaPZt L Tv 3,

T 27 —20ffH (EEONTHET —% - NOAA/CPCHi EEEF T — &% L D
ANLEET —20EA) L v 47 vy —R (BIHIERRE £ clicd 2 BRI Bl
LT3,

EBDONTHET — 2 %#HH L 72GSMaPOEEHIZLI TO L Y TH 3,

- GSMaP_MVK (fE#ER) : BLAIBHZICHR L, 19989 LU D 7 — X % $ 4k,

- GSMaP_NRT (#£) 7 v & 4 240 « BLH4ARE L IC 2, 20004ELARE D 7 — & % ik,

- GSMaP_NOW (VD 7 A4 L) : D 724 4 (ORffEE) 1c i,
Fidr—2 %3 Lic FoMER T — 21 X o THIIE 21T > 72GSMaP % "Gauge” & % {1
TR L T 5,

L AT vy —Rfl GEIERRE]) 2RWGSMaP7 o X7 b3 d, HATE 37 —223% 0wz
O, FEEELS RS, 207D, RN ZR5EBINCRESTFcoEMICEL TWwE, —
BTy LA T v —FR] GEIERE) 288 WGSMaP7u £ 27 FTlid, U T A E 4 LDOSAR
EX YV ICHE L 72T — 2 RMEATEECH B T, HHATE 2T —2BRONE 70,
FEREIHME L 2 HA 2D 5,



1.3 AR IC X 5 HhERETH

visible light refers v e &-; .
to electromagnetic ey g™ e Gcomw The electromagnetic waves

»

waves inonly a

srelemeiie | @ N in the visible, infrared, and
wavelength band - T microwave wavelengths are
widely used in Earth

04 05 06 Q7 09 1 23 4567809 10U 12 a1 1 10 10
pm mm

observations.

. 3 T ey Earth Observation Research Center
_& -~ (EORC), in JAXA develops
i o By orioande ﬁ‘":,, o WOTRDT R L] algorithms to generate “products”

8 S04 surface
temperatu;

The earth seen from our eyes or “information” from “signals” of

The earth observed by the eyes (sensors) of JAXA's earth observation satellites satelllte Observatlons'

DHEE GO L EIER T 2 IR RIC X 2V e -2 v v 2IE, FICAH - R/
BIU~A4 7 aEERO BN ZHH T 5, JAXAHEREAIBF7E 2~ % — (EORC) Tl
IhoDHRETRZEINTE M&@Iﬁ#6\ﬁyv\ﬂﬁﬁhﬁ\%%-@mﬁmﬁ\
ke EONEY Dy 7 F V%M T 27 AT Y XL RFAR L., A hYHEE IR L <
W3,



1.4 ATH R 0HE

Geostationary
Earth Orbit

HiERE AT R cH W 2 T2 i X, SERNIC I3EE#E (GEO; Geostationary Earth Orbit,
#136000km) - {K#iE (LEO; Low Earth Orbit, #J400-600km) 3% v . K#LEIZ X 5
BLEMER A I X 0 fRLE (Polar LEO) & {#EAME (Inclined LEO) I/ E 5, Erik
OB IXHER D HESfEIA e —Z L., M EoBIE» O R 2 L ZEDFR—DfEICH 2 Z &2 b,
B %3 —E OB AR T H 5, MiLEITKGFEPHEZ & 0 BUHIE D 5 13 FRH
Zo@ U CHEHRRZNCEE b2l L, HERERI~D KD AF A2 EIc—EL %5, 1
AHE LB R 0N RS $ 5 & LIS D B, RKiE, I - ZERIABI SR E W (R
ForRMIcKRI SRw) 2226, HEZEET 2RSS VEMNEICA Y v F 235
%o
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1.5 2Bk BH (GPM)

p=(11(}
E

NASA-JAXA Joint Mission

{

: Passive ' GPM Core Observatory
% NASA G P M . ' providing detailed observations of

precipitation in combination of a

M icrowa\le ' m ager ‘ passive radiometer (NASA) and an
(G M I) - acti\fe radar (JAXA).

"o JAXA : rband TEUE =
- nicr Dual-frequency  Active . -*‘?:’\:
Precipitation Rad Kecband )
p on Radar ggé?»
L

Launched in February 2014

(DPR) from Tanegashima Space Center, Japan %‘ '

GSMaP D 7= » Bl 7 — & Z 42t 3 2 Bk 2 o p Ry o 8 KL — &
(DPR) % ##i9 2 2ERM/KBUHIGHE (GPM) T2 ix. EVHFRNEHIGE (TRMM)
DEME L L C204F2HICHTEFH Y X —204Tb LT bk, GPMIZINASAL
JAXAD LR I v v a v ¢, GPM~ A4 7 v Gt (GMD 13 KkE DONASA2, DPRIZDH
DEDJAXA L GG (NICT) 2 fFEEHY L7z, BIFEGSMaP 13103 o Hikk
B R OB T — 2 %2 b L ITER I LT 325, GPMEMH A 13 GSMaP 0 #i & 72 % 14

BEThHD,

4B DGSMaP 7 v 3 Y X LT, GPMERHREEFH DO GPM~ 4 27 v A& & Z R REK
L —ZDGSMaPic B 1) 2 %E| 2 AL TWw 3,

11



2. E&HFHEH
2.1 % & BT I 381F 2 GSMaP#F|

Disaster Risk Reduction and Management (DRRM)

+ Cyclone/Heavy rainfall monitoring

» Flood forecasting (with ground rain

gauge) for areas with limited/lack of

ground-based observations system
*» Real time landslide warning with

spatial risk information

Agriculture and Food Security Educations Publlc Health

* Global and near real time drought and heavy rain ™
monitoring for national/regional food security

* Weather index based insurance for agriculture

hitps:/iwww.eorc jaxa.ip/GPM/doc/data_
utilization/2019_jireishu_j.pdf

Others

Daglck Team Climate monitoring etc.
https://www.dagik.net/

GSMaP@lZ:%ﬂ{?’D X7 MIRkA RGHCHA I L TW 3,

RN ‘“i) 2 7 Wk EMRE A B, BECRRZEMRE, BHE. OREE, AfE
ﬂﬁﬁf; EDLIGITTE B84 I B ClgIA K FIA T w3, DIk, REN A G %
M35,

12



2.2 BAER

Cyclone Monitoring

e

T ,

Tﬁhooy No.6
(KHANUN)

Space-based information like GSMaP can help;
- capturing the amount and distributions of rainfall even over the oceans and the area lack

of ground-based observations
- as a complementary tool of ground-based radars in case of trouble and unavailability

O IE, 20234F I HARMETHA L =B MoK ZGSMaP TR L7z DTH 5,
ZOURLD L@l # & T & %, https://youtu.be/svOsOQ -ABQ

#E D [RIEBI D GSMaP % B il 7z & O B RE D BEALICHIH L Tw 3,
GSMaP o & 5 = F i 2> b DRKBIH O E . UT ORI RS 5,
g B FERIS R T T AREIRIC B W T O RIKDO ML B2 A 52 LB TE %,

ZIU L.

- EFHPAR L — K2R L CEIIA e A e, BB 2 /i 2 IR0,

13


https://youtu.be/svOsOQ_-ABQ

2.3 gkarbr - FHI

e

Flood Analysis and Forecasting

i . . ZEER
@ Rainfall-Runoff-Inundation model @xms Global Flood Alert System-II

i GSMaP Probability
T Satellite precipitation DigitakElavation Model, Infrastructure Development Institute — —

(&) () (IDI) has developed and operated the

A NS Global Flood Alert System-Il, a system
+\ / ‘ that statistically utilizes long-term

i \ GSMaP data and displays on a map the
levels of danger in terms of the annual

| B

L A

International Centre for Water Hazard and Risk Management under

c i i .
the auspices of UNESCO (ICHARM) has developed the RRI model that exceedancg probabllity of ra}mfall. E“g“shw;‘;::n::ee;::“is:'german
can estimate large-scale floods worldwide in quasi-real time, by using (ret‘urn perlf)d), and makes it available Vietnamese, andMyanmar.
GSMaP. The model is being used for water-related disaster on its website.
management in some countrigs, such as Thailand, Philippines, Case of Sri Lanka on May 24, 2017
Cambodia, Indonesia, Malaysia, Pakistan etc. = — S Damagecaused
" GSMaP rainfall Probability of rainfall by the disaster
Flood Hazard Monitoring System in Niger and Volta River Basin in West-Africa _ % %
g i BRI : El \
e 2U5Yn 2

(c) EU (ECHO)

8 2Y5Y7 k .
oo el ST T

(c) Sri Lanka Red Cross (c) AFP (c) Sri Lanka Red Cross

KEE V272X v FEBE Y 42— (ICHARM) 23587 L 72 7 HLE (RRD € 5
LD E X ETRT, RRIET A TIE, # BB & GSMaP, %2 L CTiEEE T V&2 lA S
belbDilhoTH Y, HRFORBKZIUELZE) TV XA LCTEET 22 LTS
B, ZAR T4V EVREDEMT I T ET 7V HICH W THUKERICHER I TWw 3,

¥ 72, EBEB A S (IDI) 23BA%E L 72Global Flood Alert System-II (GFAS-11) %
X4 CTRs, GFAS-TI CTiZH#Y 7% 4 LGSMaP % 7213 ) 7 v & A4 2 GSMaP @ 1[N
BL, ZOWEICH L CGSMaPD Bl 7 — &2 O#HER 2> b Ko 7= FE & O R B %
1/248, 1/54E, 1/104E, 1/304E %L LTI v 70 F LCERTEL AT LTH B, i
FERVAL O FERNHIPH 2 i R Ic KRR 35 720 BokfEMEIEE L L Cha3 2 L 3A[RET
»5, HRDIZEAEDE - HilkE I A N—LTEH, PCETTHRL, A=+ 75V TD
FRDO[REL o T\ 5,

14



2.4 FW - TiXo8iHl

£

We started to operate a website “JAXA Climate Rainfall Watch”, which provides information
about extreme drought and heavy rainfall over the world based on the GSMaP statistics.

Displaying accumulated rainfall in some temporal scale (daily, pentad, weekly, 10-days and monthly) and 20-year climate normal.

Climate Rainfall Watch

[ ———— S — Area > 90t percentile

e C@— I Drought in Australia (D:cerr\berzowl\sﬁ) ‘:J‘ = mc=g During Harold (April 3-9, 2020)

Graphical User Interface of the "JAXA Climate Rainfall Watch" website
(https://sharaku.eorc.jaxa.jp/GSMaP_CLM/)

JAXAIx, GSMaPoffiaHiiskic o0&, BERKK (TiE> - W) KT 24EEE2 R~ T
% [JAXA Climate Rainfall Watch| %7 = 7 CAL T3, 207 —& 1%, HELKRE
Bl (WMO) »#xEF 2 [FHILrLORFRAR/AEE=2) v/ 7av=z7}
(SWCEM) | i filHE L TWw 3,
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2.5 BERRSE

) Weather Index Insurance for famers

Insurance for farmers in Asian region

Insurance premiums. Amount equivalent to insurance premiums

Weather index insurance is available

Thal Bank for
. - " Sompo Agriculture Farmers in
for farmers of "longan" (tropical LTl v and Agricutural RSl  northeast
fruit) and "sugarcane" in Thailand. om———— o)

Insurance payments Amount equivalent to
Insurance payments

Drought makes it difficult to continue operations

Insurance payments are made when it is
when crops are damaged by drought.

determined to be a drought, so that even if crops
are damaged, the farmers can continue the

agricultuxﬂusiness.

v Even if income s insufficient due
to lack of harvest, the insurance
proceeds can be used to purchase
seeds for the next season.

GSMaP is used to determine “drought”, which is important information for

the insurance in the region lack of ground-based rainfall information.
https://www.sompo-hd.com/en/csr/action/community/content4/

REDEFCIE, TIE2Ic X o TEYZ N, BRZMEST 2 2 L3 TE & 72 5 ATREMEDS
B2, 22T, TIEOOMRMEE L CRIES %A S RIEA v 7 v 7 ZRBA T & 7 #ill©

BF X N7z, GSMaPD 75— & 13 FINEEHOERA AN E T 2 s ic BT, TiIE>o0FE
FRETHEDICfHEHINTWS,

16



2.6 Today’s Earth

Outline of Today’s Earth (TE)

https://www.eorc.jaxa.jp/water/

JAXA's land surface simulation system developed under
the joint research with University of Tokyo

Satellite observation  JMA Reanalysis - Global
Atmospheric Forcing Forsoast (TE-Global) (TE-Japan)

Based on ‘,& + Spatial
Observation “ y ﬁ resolution

-
Validation
7~ &
: Rmr Routing Model Temporal

Model Simulation ‘ — resolution
Based on - é‘fg;}/ Latency

Land Information SR el y ﬂ

Disaster estimation \ LJ — Inputted
Data Distribution ' !(;:t:;:::e data
Through Web Page consideratio
n)

Land:~50km (0.5-
deg.)

River:~25km (0.25-
deg.)

3-hourly

about >3-days

GSMaP, Terra/Aqua
MODIS, NOAA
AVHRR, (AW3D,
GCOM-C)

~1km (1/60-deg.)

Hourly

Realtime

X Prediction also possible
(limited release due to
legal restrictions)
Himawari-8, NOAA
AVHRR, (GSMaP,
ALOS HRLULC)

Today’s Earth (TE) (%, JAXADSH A & HIECHFE L T3 FERIKXEY I 21—V 3
VIATLTHDE, RYRATLTIE, FiaZl e L BT 588 RIICIG U T, HizRim<em
JNDOKICBE T 2YHEZEHErOEETH L, 2R 2 7T — &2 PHHRE LTREL T

W3,
https://www.eorc.jaxa.jp/water/index_j.html

TE x4 3Kk (TE-Global) & HARMEMEER (TE-Japan) D2RMHAEMAF TH Y |
GSMaP X TE-Global~D A Jj /K& & L THW L LT W3, KRICTE-Global  F| Fi 5] % 2%

7%,

17


https://www.eorc.jaxa.jp/water/index_j.html

Examples of hydrological estimation by TE-Global

@ River discharge

« Validation in the Chao
Phraya River basin,
Thailand

» TE-Global simulation
using GSMaP has
smaller bias with
observed discharge

@ Soil moisture

» 2022 European
Drought

» Global simulations
using GSMaP are
more realistic in
estimating drought
conditions.

TE-Globalic GSMaP% x5 Z & T, X W HFICAI L 7 B KB (R Az - )il

Drought Indicator by EC EDU

Monthly Discharge [m3 scc'I]

2003 | 2004
Observation

Deviation of soil moisture content
from normal year (surfau&ozz 07012

2005 2006 2007
Year

Deviation of soil moisture content
from normal year (surface),

Daily Precip. [mm]

1000

2022.07.012

w/ GSMaP 47

. | wio GSMaP -

T, ZRFEEL KOG ERE) ORNEHEECE L XD IR LI TS,

EEKIC, 24« F A 7T YNFIRTIEGSMaP 2 i o =] IFiED Y T 2L —v a Vil %
DDy I ab—va VEFRICHSR, XVBUNGEWEZ R L CWb T hbrd, £/,
20224E B D T iX2> Tlx. TE-Global2MEE 3 2 LHIK B O FHEMES b D2, BlE
DT ORIV Z R L T 5, Hill - Ilic k2 b 00, GSMaP%Z w5 Z & T,

IS DKIEERICBI D 2V E 2 EAFEICHEE 35 2 LS H[RETH B,

18



2.7 REEMHIR T DIER

g Utilization in Pacific Islands

‘folomon mt.

Australia

Tonga met. .
v =

monitoring by meteorological services in Pacific Islands.

JEN PR A3 1 P LT 2 BIBEE T, T L ORKIEIRE NG T 2 0 E 1 H Y, 2D
DITIIE RS EMCTE 5, GSMaPi3 v = 7 ECH iR IcE CE 2540 H 5 2 L »
5., KFEHEDOBIEERE—Y > ¥ ZDRRFICEBNTY TAX AL LFEKE=ZY v 7 ITHE
HahTwa,
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) ) Cloud information
High-resolution (both by H/mawarl (JMA)

spatial and temporal)
Cloud information

* Cloud information by Himawari
provides essential information to
monitor the locations of precipitation
systems moving by minutes.

Where 15 the heaw fainfail LA add.ition to the fine resolution

— wnhmthe W ihoon? cIouq information, GSMaP can '

provide the rainfall information which

is important for the “quantitative”
rainfall monitoring.

Tropical cyclones do not always have

Hourly-0.1deg resolution a symmetrical precipitation structure.

but based on directory
observed precipitation
information

SRTHER T 2 T 28IERREGRE [0Eb Y | 1k, BKELIERKEDR T OED S
@l**li%mwﬂfFﬁ“ﬁiﬁ‘é(lO’\F"ﬂﬁm‘ IRIEC2.55) & 2RI RE (TR T o IR C 13
0.5 km) CHRELL T3, —J7. GSMaP X LIRS ARAE CO. LEEH FRINEClE & 5 25, EO
ORI & RN O 2 T 1B T 2 C L 23 0lRETH 2, U E b Y & GSMaP% il
Bbes T, EoPoBMNOHIE XV EREMICHHNS Z L ATHICA D, BIEEZ
FILBIFIERNE=Z ) v IRILoT0 5,

20



nltorlng RalnfaII over islands

— @
e https://sharaku.eorc.jaxa:jp/GSMaP’ NOW/mauritius:htm

e https://sharaku:eorc.jaxa:jp/GSMaP NOW/chuuk:htm

e https://sharaku.eorc.jaxa:jp/GSMaP’ NOW/cook:htm

e https://sharaku:eorc.jaxa:jp/GSMaP NOW/fiji.htm

e https://sharaku.eorc:jaxa:jp/GSMaP’ NOW/french polynesia:htm
e https://sharaku.eorc.jaxa:jp/GSMaP NOW/guam:htm

e https://sharaku:eorc.jaxa:jp/GSMaP NOW/kiribati.htm

We prepare some GSMaP websites to support e https://sharaku:eorc.jaxa:jp/GSMaP NOW/kosraehtm

small islands to monitor the realtime rainfall. ~ * Dttess/sharaku.corcjaxa.ip/GSNaP NOW/majuro.fitm
e https://sharaku:eorc.jaxa:jp/GSMaP’ NOW/nauru.htm

QXA Realtime Rainfail Watch » ] @acsvias ¢ https://sharaku.eonc.jaxa:jp/GSMaP NOW/new: calédonia:htm

¢ https://sharaku.eorc.jaxa:jp/GSMaP NOW/niue:htm

e https://sharaku.eorc:jaxa:jp/GSMaP NOW/palauhtm

e https://sharaku.eonc.jaxa:jp/GSMaP’ NOW/papua: newyguinea:htm
e https://sharaku.eorc.jaxa:jp/GSMaP’ NOW/pohnpei.htm

e https://sharaku.eorc.jaxa:jp/GSMaP’ NOW/samoa:htm

e https://sharaku.eorc.jaxa:jp/GSMaP’ NOW/solomon:htm

e https://sharaku.eorc.jaxa:jp/GSMaP’ NOW/tokelau.htm:

e https://sharaku.eorc.jaxa:jp/GSMaP’ NOW/tonga:htm

e https://sharakuieonc.jaxaijp/GSMaP’ NOW/tuvalu.htm

e https://sharaku:eorc.jaxa:jp/GSMaP NOW/vanuatu.htm

e https://sharaku.eorc:jaxa:jp/GSMaP’ NOW/\allis: andd futunahtm
e https://sharaku:eorc.jaxa:jp/GSMaP’ NOW/yap.htm

The default zoom
level of GSMaP

website too large
to monitor rainfall
over small islands---}

=
hrs

“Default zoom level
and center location
is.custormized. -

BIHE DR € =2 Y v Zdic, SHIKOALE - KZN#E L 725¢0E€ DGSMaP v = 74 A4
NEAL T3, B, 230EMOY = 794 F BRI TR
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BUEAR L T 2 BIEER T OGSMaPy = 749 4 FO0—HIZUTDO LB TH D,
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW /mauritius.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW/chuuk.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW/cook.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW/fiji.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW/french_polynesia.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW/guam.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW/kiribati.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW/kosrae.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW /majuro.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW /nauru.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW /new_caledonia.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW /niue.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW /palau.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW /papua_new_guinea.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW /pohnpei.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW /samoa.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW/solomon.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW/tokelau.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW/tonga.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW/tuvalu.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW /vanuatu.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW /wallis_and_futuna.htm
https://sharaku.eorc.jaxa.jp/ GSMaP_NOW //yap.htm
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https://sharaku.eorc.jaxa.jp/GSMaP_NOW/mauritius.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/chuuk.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/cook.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/fiji.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/french_polynesia.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/guam.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/kiribati.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/kosrae.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/majuro.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/nauru.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/new_caledonia.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/niue.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/palau.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/papua_new_guinea.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/pohnpei.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/samoa.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/solomon.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/tokelau.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/tonga.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/tuvalu.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/vanuatu.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/wallis_and_futuna.htm
https://sharaku.eorc.jaxa.jp/GSMaP_NOW/yap.htm

3. GSMaPv = 7% 4 b
3.1 GSMaP¥ = 7% 4 } O

GSMaP websites

® For users who would like to monitor precipitation in realtime
...JAXA REALTIME RAINFALL WATCH
You can see global precipitation map, updated every 30 minutes.

® For users who would like to see precipitation in the past specific date
...JAXA GLOBAL RAINFALL WATCH
You can see hourly global precipitation map since March 2000.

® For users who would like to see daily or monthly precipitation
...JAXA CLIMATE RAINFALL WATCH
You can see indices related to extreme heavy rainfall and drought
as well as accumulated precipitation.

JAXA<TiZ, FIHOHMIcHbE T, W 22DGSMaP7 = 7% 4 F2HELTw3, C

T, FEARYV 2 THA P30 ZNETNOREL &b IHNT S,

® UMY 7T xA4 L (https://sharaku.eorc.jaxa.jp/GSMaP_NOW/index_j.htm)
VT N2 A LTORIKDGZHEREL 7o T, 3032 8icY 724 LR O
9340 % R A BEo

® [ AEEER (https://sharaku.eorc.jaxa.jp/GSMaP/index_j.htm)
WEEDFEE L 7z HRF DK 2 WER L 72 AW, 20004E3 H ~4R¢fEIRT £ CTO4EE
L 7- Hi o R o 404 % 2R T B,

o oAt (https://sharaku.eorc.jaxa.jp/GSMaP_CLM/index_j.htm)
Hil & - ANE 7% & OMEHER%Z #Z L 72 v A[T, 2000454 H~20224E3H 15610 5
BEHURAR O FERKR L L 72 & 2 ic, @EOHEIHANED EA210%ICH4S 3 2
MWW ZHEZ2 MoK, BKEZT CEFREILE T IEoHEE (SPL
Standardized Precipitation Index) % 37~ AJHE,
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https://sharaku.eorc.jaxa.jp/GSMaP_NOW/index_j.htm
https://sharaku.eorc.jaxa.jp/GSMaP/index_j.htm
https://sharaku.eorc.jaxa.jp/GSMaP_CLM/index_j.htm

3.2GSMaPv = 7% 4 + O GE
Co GSMaP websites

GSMaP subset and
download hourly rain data in 1 minute!

How to use GSMaP website in 1 minute!

-

7-09-11#18:00 -1 B:QS’(UTC)A-;M‘\ZK &3 2017-09-10.18:00%- 18:59 (UTC) - MVK ™3

https://youtu.be/0JanK-fZMt4 https://youtu.be/VnxH7inZh6g

GSMaPv = 7% 4 + OffifTiElZ. 2o DBETHML T2, X—TBURETI, £
RTEZHRE L THBIEAT %,

How to use GSMaP website (in one minute) (3 T URLD: HEETX 3,
https://youtu.be/0JanK-fZMt4

GSMaP subset and download the hourly rain data (in one minute) (% Fat ® URL?> &% ©
%5,

https://youtu.be/VnxH7inZh6g
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https://youtu.be/0JanK-fZMt4
https://youtu.be/VnxH7inZh6g

JAXA GLOBAL RAINFALL WATCH wsnomsmzs

-19.131753
174.549611

Other Functions
Download PNG

Subset data (CSV)
download (Hourly)

S

GSMaP ¥ = 7~ — Y %B< L 20 X 5 AT BN S, $H2GSMaP ¥ = 74 4 } 0
GUIBILEL o TH Y, HLEDOTA VAT =2 7=V RV RSB C L 2TE 5,
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GSMaP website [p

http://sharaku.eorc.jaxa.jp/GSMaP/index.htm
JAXA GLOB{\V:L.V I?AVIvrflrlfArLL MTCH respp— o | =3

Date: 2019+ / 10~ / 11+ 01:00-01:69 + UTC v+ = Sabmk €SP 8TD
RO

Aday

RIKEN | Weather | (ol ~= 00
e | | @ Gsmias

B

B Uatest

£

x ’ O
f > %% Super Typhoon ———
&1":'3'!' HAGIBIS

“aher Functions
Download PNG

i

Location change

»

O wooem |y
JAXA EORC (@ un T3T 010,50 50 \UTHTRT (mmie

@ Edit (Lat. Lon, Zoom level)
Zoom where you want to see! @ click “Move Center”

R =L T 5583 EMOHTGIANN—CEETE 5, RonT 3HHECELZZEE L -0WiGait.
Hflo [Country Search| ¥ 7213 [Location change] #5322 &2 TZ 3%,
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http://sharaku.eorc.jaxa.jp/GSMaP/index.htm

[JAXA GLOBAL RAINFALL WATCH tnomsmss
Date: 2019+ / 10~ / 11+ 01:00-01:59+ UTC » Submit

Tday

RIKEN | Weather | (ol ~= &0 &
Noweast || Resitime 1

Thour

“Thour Tatest

/ > %% Super Typhoon
. @w‘l HAGIBIS

7 il Ny f
JAXA EORC (@ T 0 10,50 50 \WITRTETT tmil

downioa

Overlap Geographic layers (coastline, lat/lon, river)

[Geographic layers| DIHH % F#IR$ 2 2 & ©, A RER (BEER. ER, &
NI ZHEAGDETRRNT 22 LHATE S,
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GSMaP website [png]

http://sharaku.eorc.jaxa.jp/GSMaP/index.htm

JAXA GLOBAL RAINFALL WATCH B conap || Ricen | weathor | 2280 =5 255 s

Date: 2019+ / 10+ / 11 » 01:00-01:59 + UTC
Tday  “Ihow  “Thour Ustest Whow  Vihowr ¥ st acium

Super Typhoon
HAGIBIS -.

Check accumulated precipitation (12h/24h/72h)

RS K E 2. 5. EoD [rainfall accumulation| #27V v 7332 CRRTX S, &
RATRE R AR RLIRFET 1X 1208 R, 245fE], 72KFfCH %,
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GSMaP website [png]

JAXA GLO!

O

http://sharaku.eorc.jaxa.jp/GSMaP/index.htm

BAL RAINFALL WATCH wsoms e n

RIKEN
Nowaas

| @) Gsmias

0y

.

: 5 , ,’ » 1&\ Super Typhoon
B S

7+ HAGIBIS

['44XA EORC (@ v

TIN50 QAT RTTTT ol

HEo [Cloud) #27 Vv 7352 &T, RAMCH

A CELH X - FEROKE & & T E R
PENEDLDETCERRNTE I N TX S, [Time and Satellite| TlZ. #REZlIcBWT=
A 7 v G EHC X 28I X -k 2 G cRR L TWnw B,
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GSMaP website [pn

http://sharaku.eorc.jaxa.jp/GSMaP/index.htm

Date: 2019+ / 10+ / 11~
Fhow 1 hour

01:00-01:59 »

Tatest

de, Latitude

5+ — 134.8242, 28:8107. Double Click!
JAXA EORC (G875 10 36, 30 50 WG ai0 RO RO i X

JAXA GLOBAL RAINFALL WATCH esomsmian o
TR e e = 2R =

#v| 2019710711 01:00 (UTC)

Rain:
Time Information:

Satellite Information:

R

Display information of the point where you are interested

W ECHEHLEVWHIEAZ LS TA 2 ) vy 2358, ZOMAICE T 3 HKE.

BHEEOHEHRI RN I ND,

30
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GSMaP website [png]

1. Display you want to get image

http://sharaku.eorc.jaxa.jp/GSMaP/index.htm

OEEs
Date: 2019+ / 10+ / 11+ 01:00-01:59 »+ UTC »

Tday  “3how | Thour Tatest “Hhowr

JAXA GLOBAL RAINFALL WATCH esomsmise

“¥3hour

+1day

SMaP
Restme |

RIKEN | Weather — 77
e | v | @ Gsmias

T2 raial

24h rail
‘accumuabon

72h ranal
accumuiaton

accumabon

——
@ JAXA Giobal RAIBSVISIEN (GSMaP) 201976, 11 01 0/UTC)

@‘
5ii

Save Location to Cookie
Super Typhoon e

HAGIBIS

Other Functions:

You can save image in png format!

v 7% A4 b LFREmAERE (PNGER) L LTCX Y vye—FAlgE, Fvvue—FL
72VWHE - B2 Y 2 7=V TIEL. *—YAHMAIGULID [Download PNG] #7271 v

73 %2 L TIEAIRET® %,

JAXA EORC. R visn oo T 750 50 0T RTHT i

31

Subset data (CSV)
download (Hourly)

;’V’x"#
7 ?

2. Click Download PNG



GSMaP website [png]

http://sharaku.eorc.jaxa.jp/GSMaP/index.htm

‘s, ich (GSMaP) - Google Chrome o x

RIKEN | Weather

@ésr{mp ‘

GSMaP
Reatme

3. jp Nowcast || Reatime

GSMaP Rain + Accumlated Rain

You can only specify
up to 6 months atonce " o Cot 2 | o (Oal 200

L

m(l 1. Click “Subset data
swersa (CSV) download (Hourly)”

.C eseries Graph/Subset ’ Other Functions
"
ata download (Hourly) e ST

‘Subset data (CSV)
downioad (Ho

You can display timeseries of the region where you are interested.
After user registration, you can download the CSV data.

FEE DR - BEHAIC T T 2 RO RFEZ(LIX, HEEA N o [Time series graph & data |
w7V ok, BE - BREZIEET S LT, mK6DHORKE & A F oER KR
DIZ7RERELTHELIENTE, $hT7—ZksviEXTHRT L3 TE %,
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GSMaP_website (GSMaP Climate Rainfall Watch) 44

https://sharaku.eorc jaxajp/GSMaP_CLM/index.htm

Climate Rainfall Watch -m “‘_"“}%ﬂmﬂjaGSMﬂf’

SHPTIE2 R EOBKEFERD 720Dy = 79 4 + [JAXAMHRON S fE] IO
T—2bRELTW D,

2000F4 Ao 8fEE <o [1H - 3H - 5H - 7H - 10H - A BfioREKES, 5N
LT EOET 2R KT — 220t CE 2V =794 FTH D,
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4ua

|| Gsmap || rixen || prec. || Weather | (R o2 &iyer
Raotime || nowcast | Foracas iy GSMar

ecasts|  Resttme

P ——
hgB T Duration [RERE S By

w of

SMIZ, =V EANEE LIENBZEEE W CHE L Tw 5, BR224E0 (200044
H~20224E3H) 1<k 2 EINMB o FHEKED 5> B, EAL10%IHHY 3 258 VrH (90
Nk v RANE) B2 AW EFEREE LCEMTLTEY, AREGERIEE., X
DIMLWENTH B Z L 2ERT 3,

FiZoid, FHELEkiEE (SPD & XiZh 282 HWCHEL T3, SPLZM/KE%
PRS2 2 & T, TIEODOREMEICHIST 2IHFMICE L 2D TH B, ADED
NGV (D) EAPECI L 2RI TS, SIEEOFMAFHHIZ, ~7 X
BRTCHR~Y—2DAF—hHbEdERy 7Ty I TERTE S,

EHED R A 7 TV 12 X o TRRARERMEHEIZ. A T4 FNICHHKROMY TH 5,
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GSMaP_website (GSMaP RNC: RIKEN Nowcast)

https://sharaku.eorc.jaxa.jp/GSMaP_RNC/index_e.htm

GSMaP RNC: RIKEN Nowcast I J| ro ecip.
il ) . ‘?‘.,.‘,J Rainfol || GSMaP || GSMaP Prede m"‘@GSMC‘D

B~ Tolal Rain

GSMaPHfffF 7 ¥ ¥ 2 b D7 = 7% 4 +<ld, BLEFEH G 75— & E{LF — 4T
TERR & N7 I RF T & L 5 T2 O BB K P T — 2 2 v <. ERFEIICN L CHED» S
o CORKFHITERZ R R LT3,

RIREEK T T — £ 12, JAXA [HF OMAREHEHR] O 4R E ORI X 2 Bk 8Ll
T—=X %o T, BHDT —XELTEICHE ST, HELI12EM  TORKF 7 F ¥ 2 b
FECEN I N b 0T, BLEERT T — £ Rk F — 2 23BF L 72,
KT T F e 2 b LIE, BWE EBTEDRKII AN D O BKI OB & ZHEE L. B ~BUReH
o E TORKPMZHEST 2 FETH 5,

JAXATIZ, BHFCER L T\ 2binarylE XD 7 — 2 Dfid#i b 17> T %, fido GSMaP 7
o &7 FERIC T2—3ER] oRICT—2%2 X7 vye—FTE 5,

BB, ARITREDOTMEY Y = 7V A FOTFWMINEL R L2720, FIHIC
BHlzo TFFEEBLETH 5,

L0 Bl E R, BT — 2Rk — 20 [HEFFRK P ~—y %2
B\ 7277 & 72\, (https://weather.riken.jp/index.html)

EPUIN
Otsuka, S., S. Kotsuki, and T. Miyoshi, 2016: Nowcasting with data assimilation: a case of
Global Satellite Mapping of Precipitation. Wea. Forecasting, 31, 1409-1416.
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https://weather.riken.jp/index.html

3.3 GSMaP 7 — % O BifR

......

Click here You can download the data after user registration (free of charge).
| User T https://sharaku.eorc.jaxa.jp/GSMaP/registration.html

Ftp server
information will be
sent via email

climate
now|

D (ﬁuR fr?ésggrrm) D B fSelHime
realtime_ver
riken_nowcast
standard

Data specifications are

explained in the documents.
https://sharaku.eorc.jaxa.jp/GSMaP/
fag/GSMaP_fag18.html

GSMaP7 — £ % ¥ GSMaP vV = 7% 4 F 225 AFT 35413, 2 —FEFBICHERTX
vva—F35ZLPARETH S, HH ED [User registration] # 27V v 27 L, BEHHD
74— LICEAT B ET, FTPH —"—IEf A — ATk a3,

2 —YEEKE ¢ https://sharaku.eorc.jaxa.jp/ GSMaP/registration_j.html

Tio, TRERIELTOY = 72— VICiE L T 5,
https://sharaku.eorc.jaxa.jp/ GSMaP/faq/GSMaP_faq18_j.html
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https://sharaku.eorc.jaxa.jp/GSMaP/registration_j.html
https://sharaku.eorc.jaxa.jp/GSMaP/faq/GSMaP_faq18_j.html

4. GSMaP7 =Y X L
4.1 NTHED> S ORKBHEICH - 5 & v ¥ DR

L Features of sensors
= s 2

A . i i Ay
s | medont emitsestromasmetic, | | | sy [ e emit tectromagnetic waves
3 2 them from the Earth to 3 = ourselves and study the Earth'
’ \ . !

Pt investigate! B from the backscattered signals

: )
Reflection, aciation Reflection,
Refraction Refraction

and Scattering

and Scattering

HREEHE v, 2oBHTE» o REC BB ING, Ve o3REFR LV
LI, H o XN B KGR O K B X OHGEL, R A & D BRI O
s, E - BEK D D DB OB 2 BT 5, b5 —okEEHE L vy LT h, (L
— XD X 5I0) HOBWKZMS L, MEEPRAKL2 O ORTEE Y 7 F 28T 5,
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Features of sensors

Directly observe vertical
structure of precipitation

Precipitation Radar e.g., GPM/DPR

+ Actively emit pulse and measure the
echoes reflected back from drops.

» Can detect vertical distributions of
precipitation but narrow swath.

Measure cloud top temperature
(> o Infrared Imager e.g., Himawari/AHI
gh Clouds » Measure cloud top temperature.
« Cannot directory observe precipitation.

[ T 9 e.g., GPM/GMI
Maasure hlcrowave radiation Microwave Radiometer (Imager/Sounder)

emitted from drops » Measure intensity of microwave radiation
> 3 that is constantly emitted from raindrops.
+ Can estimate spatial distributions of
precipitation with wider swath
» There are many microwave radiometers in

S 0 : " I ; operation.

E - Bk 2B 2 HEEE e v 3 EICE - Bk — &, RAVBURER. < A4 2w
o 3MFHICHEHI NS,

Jhy
1]

s kL — ZikpEEl e v C, =4 2 uit (13GHzE & 35GHzH) D%V R % R
v EBRL - BRI 5 DR ITEEL T 2 — 2 BT 5, —ikic, KOG, BKIEE A
FEE R - A XBREL, BITEEL = 2 - b RE L2 2BFRZMH L CREKkELZ
HEST 2, E-BRKL—XITE - BKO=ZXTCHMERA 5 2 LA TE 5208, BUAINE Xt
D VI HARTR (TR OMEFTT I FEEICHI250km) , Z OFHED £ v 3 ORI At
X VHITHAR T R,

ﬁl

C‘

ROV BT R 1T p mAREE D MG % i - 7= Z B 2 v ¢, HRAE 72 1TEBTHO R
ZHEST 5, —RICHEAPRNIZEEOE N (BHEEIMEC) 2 3BERZHMM LT
REAKBRIE 2 HEE T 5 FROMBUETHIC X 2 BUHNZ19704E LI T TE Y | ik v ikl
NTREIED S . HEHUE DS R oRR T OEHBM S ETH 5, L, E
BTHhoTORMTLHRKED 2 L IZRO T, HALEO DOk ZED LS ICERE
WETHROEKE 22 L RIRO R0, FRIMI T2 L > 7= KR L O #EE R L 13
RIS,

~ A 7 v ERESEHERE R 2 v T KD & O RUN R AR REKR 2> 5 © 10~100GHz
WO - BELy 7 F A% BT 2, BEN L — X0 He~ B REE0E 1A < B R
Gnicd, BRERSREITHAAN—FT Z LR TE S, Eo. RIMHEHT R TRKE
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XV EENCEIITcE S, LaL, WERE GBLEE) DIGHREDE W L 8 FE W O
BWIC Lo T, BAKBEOHET LT Y XLALKBELZNFNER S,
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GSMaP 24-hour accumulated

rainfall was used in the report.
Typhoon Rai (Odette) i

Extreme Weather Bulletin l Amex 11 Past 24-hour rinfoll @
17 Decamber 2021, 11om PHT 24how Tt Roon

L0

Manila Observatory

Report for the Typhoon Rai
issued by Manila Observatory | . LR
htto://panahan.observatory.oh/reports.oho 2=

The precipitation information observed by JAXA
satellites was also used as one of the information
sources in the report on Typhoon Rai by the Manila
Observatory in the Philippines.

The report shows the 24-hour accumulated
precipitation by GSMaP obtained in real time. In regular
post on SNS, the Manila Observatory utilized GSMaP
data to indicate which area had heavy rainfall at the -
time of posting. 2021/12715 03;

https://earth.jaxa.jp/en/earthview/2021/12/27/6689/index.html

rEEEREKL — X OO 213, BokoE#E GhEsfh) 28T 28T
22LTHD, HEFERNEL — £, (HEOBHC L — &2 5 HEh 72 K& I B4
2N TERG, ZRICH L TREKICE 2ERIBEOWEOFEICLY, ZoHHOMK
HIBEAKEE L QBT 2 2 LI L v, chicH L, BEBEHBEKL —KZ. chbo
RN b T, B HE  BEN I FICB VLT B WS CRKEE 2 B¢ % 3,

ATAFICRRL TV REEITTEOY = 794 F 2 HMETE 5,
https://earth.jaxa.jp/en/earthview/2021/12/27/6689/index.html
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LKA

- Detect “emission” signals from raindrop (many raindrops - large emissivity)

*This method cannot be used over land due to its large emission from the land surface.

High frequency channel observations (ex., 85GHz) :

*Detect “scattering” signals from snow or ice particles
(many ice particles - large scattering effect - observed microwave decreased)

*More ice in the upper level often means that rainy clouds have developed to a higher altitude. We assume this
correlation and estimate heavy surface precipitation if sensors detect large scattering signals.

Ove é an Ov é d Passive microwave sensor Passive microwave sensor
85GHz (High frequency channel)
© oo

@ L S
Snow/ice

SEEIHRBBE NS

C 0 0 0 6 © 0
Rain drop - 0 0 o A AT o
4 220
210
{ 200
Over the oceans, precipitationis Over land, precipitation is
estimated from estimatedfrom SRS
Emission signals from raindrop Scattering signals from

and Scattering signals from snow/ice  snow/ice only Preci pitati ng area

~ A 7 a BRI X B ROKEE o BRI, 31210 - 19GHzATE DR JE A % F v 72
PRI 20 & DG 7 F A 2Bl 2 Fik &, 37 - S5GHzHT D & B KR # v 7= F
JBI2 B 2 KRBT 5 DEELY 7 F L BHIT 2 TiE23bh 5,

T L7ty 7 F A 2 B3 2 FiETlE. BKDSHRGIZ ERERNALT23% < K & el o
TIAPELNLBREFHT S, 72720, BELTEIRD? O DY 7 FAREKDL LD
IFAEYDREL, MEBEDEET LT LD, ZOTEEAMA L 2Bk
ENTFICHE RICRS N5,

~ A 7 v EEEHC XY KGR 2 Bl 5 FE TR, KSR EROKEDE B E |

ZNICX o TCOCHEEU EICERINDIKNTFD LN &6, KT 5 DKE i
SIOFABRELND WO BRERNHT S,
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4.2 GSMaP7 A 'Y X L DE

DPR provides
“reference standard”

onstella i n Geostationary
4" satellites + \atellltes

Precipitation - Microwave Infrared
Radar m Radiometer Imager

GSMaP i3 105 D i 2 ic i I =Bk L — &« = 4 7 v U - RV e o 3 1@
Hov vy I eflirtbe CTRIROBKIEELZITo TV 5, ZNZNOBUIBHE - KA I1Z—
R—E21H 2%, GPMIEFHRICHER I LT3 1 EOBKL —XiZ~ 4 7 vt sh o ikie
vy LTHEHINTWE, BB oavyx7L—vaviiiRicEHlzhTcnwsi~ o
B2 A L ROk Bl 21T\, 2B REHR ORI Hc X 2~4 271
BT EHBLANC X > THii o T 2, 215 2R TP RRER 10km, Rl fRRE30 > £
72 X1 o 2EREK 7 — 2 243 2
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2014/06/01 0:00Z

:‘A‘ e
GPMT ¥ RSt R O =47
Surface rainfall observation b){ thie“»GP'M

EGECIZGSMaPic X 3. 20144E6 H1H~13H oA @ HAGHE DN ETHR OO 7 =
—> a3 v THY., YouTube T #H X 1L T\ %, https://www.youtube.com/watch?v=-
RGI9816g4-0

GPMEMEBEH DO~ 4 7 v itz (A XY % —) (GMI), a2 v 2571 — a VHEER
LLCEMLTWw3HAD LT ] (GCOM-W) #E . KEDODMSPHE. KM D
MetOpfff 2 7s LI I iz~ 4 7 v HBUHEF (A A=Y ¥ F T v &) HIcVED
D 7 EEIERRE R ORIV I X 3 F — 2 2 AL <. 1KMEOLKROKBK< Y 7
BELND,

GSMaPlic s 2KMEET LT Y X80 [~ A4 7 0ttt 7o) X4a] & =42 n
B-FWEET AT ) X L] O2/ETH 5, GSMaPIiZ i3 EEF 07— 212 X » T
KEDHEZEITo T I A=Y a v ) TAXAL Lk~ y 7E2EHT I -V a2 v
Hb, RDA21~424fiTlE, ZNHDOTATY XLICDOWTHEHRT 5,
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421 ~A4 7uFEBEETATY) XA

Overview of GSMaP Algorithm

Microwave Imager / Sounder

GCOM-W1
AMSR2

SSM/I1, SSMIS
I

GSMaP Microwave
Radiometer Algorithms
* '

% &" 2 wainga | RAINTall Data from each

- Data Microwave Radiometer
TRMM Base

AMSU (sounder)

J
5 (Okamoto et al. 2005, Kubota et al, 2007, Aonashi

%4 3
GPM Core et al. 2009, Ushio et al. 2009, Shige et al. 2009,
DPR Kachi et al. 2011, Mega et al., 2014, etc.)

GSMaPCHIHI 3 2 I BIEH ~ 4 7 v BUEHE, 2 2 0 BTHIR BcH  BLRIET £ 23 52
%570, A7 v EBENEIRKIEET VT ALIFE L ICR k> Tn5,

9. TNENOMERLKE A 7 v BB T — 2 L CRKE 2 #ET 5. KT,

H 5 1REEMNICEII X 7z 7 — X 2 A A b TR RRER 10km 77 ) v Pl 71
Rk E T — &2 2 E S %,
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XA

Rainfall Data from

Ismagzr/ each Microwave
oun e Radiometer
(Microwave Imager) (Microwave Sounder) Depending on the type of Microwave Radiometer,
GCOM-W/AMSR-2 NOAA-19/AMSU-A/MHS  precipitation intensity and resolution slightly differ.
- 1

Normalization method [Yamamoto et al.,2022] is included for
precipitation intensity.

Normalization Table
1000

Cumulative distribution function Ocean P/
100 = 7
Ocean A £ 100 /
80 4 /
/ © 4
weaker 4 £ //
2 H /
1" \\ 5 opa /
PN :
5 40 /] B Referenge is GMI.
¢ / Heavier Y]
20 A 4 2 74V
0

0.0 0.1 100 100.0

10
Rain Rate [mm h-]

B~ A 7 n PN XA KHEEDH 2 ) X LE DD =+l 5, FL®
FREHRET A OFEIC XY =4 7 v PR & BKRE OB (LUT; Look-up
Table) %Ko ZHIEIEETH Y . KICLUT %38 U C BLHDEEL IR L % Pk iR Ic 28 a3
LKD) B Y —SAETH B,

HITRIEER T3, MIERBHEER L — X2 oG o7z, » % HEg C RS 2 MR 7ok £
A7, ZORNEBEIRE T w7 7 A VET N, BIXHEBENT — 22 0B060 25 K557
=& (R, SE. ERE) w5,

KD b Y =N ERCid, BHIEEREIREE 2> G LUT 2 S0 L CROKBE ZHEE S %, 2Dk
TN — 2 ORI DM A A b 2 b RE L 72 EHEE 23 R EE 7 bR IR g (B
WK - WEE) CTRAZ Y —= v T kT b, iz, WIBL KRG T — %5 b #iEHE
e (— AR 7' 0 7 7 A VI CROKTHRE D R 72 2) 2FEET 2 L RiATNn 5
T, PR OLUT2EM %, ffic~A4 7 nifid A -2 v & 37 v L3 EH
JFE R 2720 T A TY XL RELERY, HEERKBICHAEPEL S, 2DkD,
GPMIHEEHOGMITR O N7zKE 2 AL LT, FHED <A 7 v iEr ¢fF
LNTRKEZMIEL, £ DEZERL TV 5,

A a4 A=Y vid~ A 7 aFEoBE LMo TR EZTS ., R, Yy XX
D HKEDRAEIZ X v, 2= ANIIGERT S0, HWERRICETFZ2 7y 8 7YV Vv E A X
WFHIC—ETH D, ~A47uiEy v v ik, BROKEKOBRIPEZFIH L -8hE o
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HECKERBED IO 77 AN ERDZDIGEL-® VI TH B2, BB EHL
TWw3, Z7ux b7y 7 HMIGEEL CBMEZITS 720, HiRmMcsIFE2 7y 7Y v
DY A XRRAF ¥ VIEICK > TELT S,
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Simplified explanation of Algorithm

(Aonashi and Liu 2000, Kubota et al. 2007,Aonashi et al .2009)
" - F

P2

' = Rainfall Data from
each Microwave

\/ 84|  Radiometer
4 \Look-up Tably/\/
el

~—— =

Imager /
Sounder

g R oy TR Merged Microwave
' M . : . o Rainfall Data
»

INFNOBEBEH~ A 7 vk o THEEINZROKE T — 21, » 3 1R
LT, F10kmic 7Y v FlbInzfok<y 78 LTAKT %, EOOMHEEAZ 5 LTHES
Nk~ 7oHlcd 3,
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Simplified explanation of Algorithm

Some area cannot be covered with
merged microwave rainfall data in one hour...

Merged Microwave
Rainfall Data

Yellow color indicates an area observed by microwave imager and sounder.

BREEE~ A 7 v BN 2 2K % o8 — 3 2 I3RS E S LETH Y, 2Dd]
RREIAN OB 72 CIIEHICE R Wil AR > T L £ 9, 2D =4 7 v B GEHD RELH
e, EIERARERICER T W T0 2RIV RN X 2 BIHI T — 2 2> THISES 5,
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422 <A 7uE-RFNEETALTY XL

:. Overview of GSMaP Algorithm

Microwave Imager / Sounder

GPM Core GCOM-W1
GMI AMSR2

| [
GSMaP Microwave
Radiometer Algorithms
== A l

SSM/I1, SSMIS

Precip!
Ra S &
/P Rainfall Data from each )
¥ ay ;o Rainfal i
: 1 Data Microwave Radiometer
Hase I Satellite
4 Merged Microwave Microwave-IR Combined
| Rainfall Data Algorithm (CMV, K/F)

(Okamoto et al. 2005, Kubota et al, 2007, Aonashi
et al. 2009, Ushio et al. 2009, Shige et al. 2009,
Kachi et al. 2011, Mega et al., 2014, etc.)

i 1l SR R IE L O ARV G BT 2> & TEEER KRS 2 3k 2 TR REEMEW C EXH b
T3 (Ebert et al. 1996, Smith et al. 1998, Kubota et al. 2009),

Z D7, GSMaP Tl H BB ORIV G2 & BKEE 2 5k 5 2 & 383, #rik
ARG RIER ORI G T — 2 2 O HEE I N EZEDOBEIR 7 L (Joyce et al. 2004)
Hn~<v 7 4 0& (Ushioetal. 2009) ZHwT, BlofEETE LN~ A4 7 v lithEto
T — X & flio CTREUNT 2 i3 2 FEsHAE I 0z, CoFA%E [~4 7 vE-RoE
BATNTY XL LWL, R— Y LAREICEH 2R3,
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Flowchart of MWR-IR Combined algorithm

LA

Infrared (IR) Data

Cloud
motion
vectors

TIME

~Geo IRat. '
s 1-.|"’|OUI’ e
before present

T,

L ,;- 4 ., ". ."‘
@ Geo'lR .
. e £,
present.

\
»

n N

1-hour-before GSMaP
is propagated by the

motion vectors

[Eo

Microwave Radiometer
(MWR) Data

GSMaP Data

Ka

Iman Filter l

GSMaP propagated using IR
motion vectors is overwritten by
MWR data within the last hour

S

) ASMaP.i?‘

v gresen'g ) d
\ £

~A 7 uB-SIMEET AT Y X463, EBEI~NZ PARMEE. A= v T 42w
T-RERHEER 2 DK T 5, EREI~< 7 P AR ClE, Ya%RZ & 1 RF[ERTORIVE
E{RDFEIBHEE 2 5, BEOBE~7 ek s, Ric, ZOEDOBH~Z brickoT
~ A 7 v RS EC X B BokIEE 2 1 RRIRICEBEI ¢ 5,

=y 7 42 EHCT-EENHEEE T,

—E DB D~ 4 7 v i X 2 HEEN

B RIMEERE DE DM OBIRA 2B L. =4 7 v iU o JEERIEIC 31 5 ok

BEANLSY T ANZEHCTHIET S, ~4 7 v s

TV ITANRICEBHEEMEI Y DI,
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423 WEEHC X 3WE
g Overview of GSMaP Algorithm

Microwave Imager / Sounder

GCOM-W1
AMSR2

SSM/I, SSMIS
I

I
GSMaP Microwave
Radiometer Algorithms
Radar T
1 .

Rainfall Data from each

Geostationary
Satellite

Rainfall g’ y
Data Microwave Radiometer
Base ]
4 Merged Microwave Microwave-IR Combined
; Rainfall Data Algorithm (CMV, K/F)
I

(Okamoto et al. 2005, Kubota et al, 2007, Aonashi Global Rainfall Map
et al. 2009, Ushio et al. 2009, Shige et al. 2009, +Gaugevcalibrated Rainfall

Kachi et al. 2011, Mega et al., 2014, etc.)
(0.1x0.1 deg. box, Hourly)

FElficls i, W EWNEFZHCWCISICHIEEZITY) 28 CTHEEOR EAZX > T3,
WEHT— &3, NOAAT 2V 755 kE (NWS) SfE Pl 2 — (CPC) 2342fit4 2
HEMT T — % (H925kmf% ) 2 wTw 3,

(2%) NOAA/CPC p3efit 3 2 HIEMNT 7 — X120 T
ftp://ftp.cpc.ncep.noaa.gov/precip/CPC_UNI_PRCP/GAUGE_GLB/DOCU/
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ftp://ftp.cpc.ncep.noaa.gov/precip/CPC_UNI_PRCP/GAUGE_GLB/DOCU/

Gauge calibrated rainfall rate

GSMaP Gauge 5
(mm month™’)
.- e = 600
“ > Tl
X e o

© 7 .
o For GSMaP_Gauge, using the global gauge data vA s o
analysis to adjust the precipitation fields of the 2 i FL7H i 20
satellite product [Mega etal., 2019). The SYNOP rain - A - 4 B
gauge data, which is received by NOAA via GTS *180-150-120 90 60 90 0 30 60 90 120 150 180
is applied to GSMaP_Gauge. (mm month™)

(a) ()

Before

§
£
O § 10
Ss o . !
Eg -180-150-120 -90 -60 -30 O 30 60 90 120 150 180
‘n 9 100
g
(L) e ' (mm month™")
g ® 600
§
i 500
]
0 50 00 50 200 200 S0 100 50 200 250 400
= § 2 = 300
[ ]
0 1 2 3 4 5 6 200

10910(n)

[Mega et al., 2019]

-60 . =
-180-150-120 -90 -60 -30 O 30 60 90 120 150 180

NOAA/CPCo HW &N 7 — £ 1X. AR (WMO) o2FKEE Y 27 4 (GTS)
Nl TRoN M EXRRENMR (SYNOP) OWNEGT — &2 2MEEHL, 77V v Mk
L7250 TH 5, WEEFO A HgIc X 2 BHHIBIERL %2 B L <, GSMaP Df#
EERKEEZHIEL TWv 5,
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23

Development in GSMaP_NOW

e Using data that is available within 0.5-hour (GMI, AMSU direct receiving
data, AMSR2 direct receiving data and Himawari-8 AHI) to produce GSMaP
at 0.5-hr before.

e GSMaP at 0.5-hr before > GSMaP at current hour

— Applying 0.5-hour forward extrapolation (future direction) by cloud
motion vector to produce GSMaP at current hour

Timeline
ﬁ
[ Himawari-8 IR } [ Himawari-8 IR ] 13_;302
on 11:50-11:59Z on 12:50-12:59Z Himawari—8 :
L | a 5 |
»|  cloud motion I
( " vector
MWR estimates by . — |
GMI and direct- }M”te i
L receiving ) :
verwrite v 1
GSMaP on GSMaP on 12:30- ||
o(r;.lSBl\‘/loaoFi_sl\f 5RJZ 12:00-12:59Z 13:29Z I
i ) (tentative) (GsMaP_Now) A
4-hr morphing using cloud motion I
vector with latest MWR estimates 0.5-hr extrapolation using cloud

motion vector

V74 LRGSMaP (GSMaP_NOW) (. EFEIicB T 3 2RoMBHEETH V.
300 L ICEFTEN D,

FFUEY T & 4 LJKGSMaP (GSMaP_NRT) # SEEE300H1 ClcZE L7z~ 4 7 1
BT X BN EHEEMEIC X o C EEEF 2, KICERAT3057/ & K303/ D ZE |
6% DBE~2 b iR, ZDOBEI~2 b IC X o DBNEZBEI & 2, Bk~ v
7 % ERFEIC AT 5,
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5. GSMaPDiEEE
5.1 GSMaP7 =Y X L DEHK

Some factors affecting the accuracy of GSMaP
@ PMW-retrieved? or PMW-IR estimation?

An example of the PMW overpasses within an hour

Inside of the yellow-shaded areas
Retrieved by using PMW algorithm -> Better accuracy
Outside of the yellow-shaded areas
Estimated by PMW-IR combined algorithm -> relatively lower accuracy

@ Surface type 3 Low temperature and snow
» Because of the PMW sensor features, accuracy is : Siu;fgéeasnn do‘l'gv%aelrfssetzefalse
generally better over the oceans than over land. a(?curac of GSMaP
» Over the mountainous regions, orographic rainfall is estimatZs
relatively difficult to be estimated. S
- » Snow estimation is still in
ver the oceans Overland oo b 5
The echoes from the land surface are stronger . the R&D Stage Wlth a Iarge 1
Sitace, and I becomes et o bserv the ‘ research component Kibotaet:9l: 2008
radiation from precipitation particles.
b hLoh \ From an algorithmic point of
— T ¥ | '3 view, we know the qualitative
S o e Kubota et al. 2009 — error factors. =

4281 CRHBAL 72 X 9 1IC GSMaP D REHEE Tld. <A 7 v BB EE 2388 L 7 5 < i

(=4 7 w7 AT ) X 4] 23, JEEETEIR T [= A4 7 v B - IRIMBU EHE
BTNTY XL BHCONE, TDD<A4 7 v UG D@ FEIE D 77 23 1 F
IKHEERERE D3

EHic, =4 7 nEEEHEEBIC BTy BKHEET AT Y XL DRHER o, L,
e b\ ¥ DNECROKIEEREDED 2D %,

PUE AL BT TR MR E D MBS 235429 2 © T, GSMaP D5 A3
WZEDRGPoTWnE, TNRT Y THORREECIIILBEOHETH 20D LiLk,

oD HEEOSEMICHT 27 L) X ARBICHE TR EEmKL T35,

GSMaP D [&EH B O HEE 13 £ 720 EFRERREIC H 5, o HA TR, dvimEe H AR
FRI ClI R KHEE R L AMK K 72 2235 5
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Snapshots of Daily Validation

GSMaP vs Radar-AMeDAS [Spatial Corr]

GS VIaPl Gauge

1%

o MJP-NRTL[ JL ,,,,, po

>’?‘f? B 1. elagradad,
3 0.6 2 S/ PO = /
E Lo 4 N 4 1\\’\ :‘4\
(] \3
3 04 ARE e ‘ \
S N =t Y
::\) \K "// P
@@ V6 GALUGE ™S I
0.2 V6 MVK f NOAA HydotrEstimator
e |6 NRY
* X V6 NOW
= — — [T
0.0 | | | | !

Apr2017  Jun2017  Aug2017  Oct2017

Accuracy over Japan is “--
GSMaP_Gauge >

> GSMaP_NRT > GSMaP_NOW
> NOAA H-E

Dec2017  Feb2018  Apr2018  Jun2018  Aug2018  Oct2018  Dec2018

Accuracy varied seasonally around Japan, which
suggested that the accuracy depends on some
factors like precipitation amount and characteristics.

HAARIIC 31T 2 GSMaP D BKHEER L 12, ART 32 L — X & 7 A X AT R

ZZMfE L LCRHEi L T 5, XI20.

25 LT D 24K RN & o H A T D GSMaP D ¥ &

affli (ZERFHBERED CH 5, FHiIC X o TREAZNM T 2 MEENICH b | R Eil]icix
LR OME 2 HWK & L CTREIMET I 2,

[ oK HE E K5 B 13 . GSMaP_Gauge .

GSMaP_MVK., GSMaP_NRT. GSMaP_NOW

NOAA Hydo-Estimator (HE) DJIEC{K 3 %, GSMaPl3EHHIEOFA, L LA
7 v y— (BERE) R (Fhbb, FIATE 2 <4 7 a eI oB»E %) 13Y
FERE D3, FFIC, GSMaP_Gauge (3% T mWIEE MR S N 5,

<~ A 7 v ERSEF 2 M3 5 GSMaP|

D R EE D3

I, RIMEEE (IR) D&% HwTwv 2NOAA HE X
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e Same kind of validation analysis in Japan using JMA radar/gauge analyzed data and GSMaP_NRT
was conducted in some resolutions.

e The accuracy got better as the spatial/temporal resolution became coarser, which is because shift
of location and time is canceled.

(@) ?MT:ZZ?:/Z::;:;::: ted Pre(f:)peusjr;\aiomla? RMSE Correlation Coefficient
’ T 7y i 7 5 [ temporalres. [ temporalres
1 3 6 12 24 1 3 6 12 24
i |°1]1.20093/0.78/063/051|| s | o' [0.37|045/049/053/058
2 | o2 [1.00l082/0:70/058 @ | 03 |045/052/055/059/063
8 | °2|086|072/063/052 § 05 |051/056/0.60/062/067,
@ | o= |070/061/054] S | o= |057061/064/067]
2 [0 |o66l0s8/051 9 [0 os1o6s, 0.68‘

The unit for RMSE is unified to mm/h.

0.5 deg. 3-hourly 0.8 deg. 3-hourly
— = . FEaE
< <
) Ew
E. Eg
'nz_c 'nzz from 25 %%-til
4 from 25 %-tile
F® T e to 75 %tile
= s, * :
3 Z 1 e
© » 9 = ¢ mean
JMA radar/gauge data JMA radar/gauge data JMA radar/gauge data
[mm/h] [mm/h] [mm/h]

I ER L 725551302518 T D 24BN E COFMETH 2 25, ZNEFHTLH 2 —FH
WHL & F 5 e RS & X IR S 7R,

22 TR, EBOWRRZER DM CORMIFIR 2N, B, ZER - REEREZ 2 0 Z
NHARELST 2 LEXLPREALAFARINBEL L o TWwRE 2 L 2RT,

AP o THEERD R Y [H21EEP0O0U LA 2] EWIRT 2 2 & idi
L, RBEREEDTED &0, MRAGIERZ AL T ZePEELEEZ TV,
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53GSMaP7u &2 b DT v 75—}

GSMaP updates
« History of GSMaP major updates

Sep. 2014 V03 v6
Jan. 2017 V04 v7
Dec. 2021 VvO5 v8

A review paper of GPM-GSMaP V03 & V04: Kubota et al. (2020),
https://doi.org/10.1007/978-3-030-24568-9 20

@ GPM-GSMaP V05 (algorithm version 8) is available from:
JAXA Rainfall Watch https://sharaku.eorc.jaxa.jp/GSMaP/index.htm
Binary, region-subset txt, NetCDF format

In the new GSMaP version (v8), GSMaP NRT, Gauge_NRT, NOW, and Gauge-NOW, in netCDF
format is newly available.

e *

JAXA<TIE. GSMaPDIEE W F D72 OWERFE Z i ICERB L TH D . BUFICIE T L
TV RXLEN=VavTy 7L, LVEEoEWT oL FERIEL 03,

GSMaPD 7ua &7 + X—2 a2 V05 (FA Y XA N—2 3 vv8) (X, 20214E12H 14y
BlE Nz, THNLRTDN—Y 3 vicDowwTliKubota et al. (2020) OFH X 2RO &,

GSMaP7'u X7 b N—=3 2 V050 T — 2%, JAXA Global Rainfall Watch® 44 + 25

BftxNnTwd, 20—V ayv (FAITY XL N—Vavv8) Fuk s b, GSMaP
NRT., Gauge NRT, NOW, Gauge NOW®DNetCDFERIC X 22 #H L < B4hH L 72,
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Summary

e GSMaP is the multi-satellite product by combining passive
microwave radiometers, IR imagers, and precipitation radars.

e GSMaP consists of some products, realtime, near-realtime,
standard and their gauge-adjusted versions.

e Users can select the appropriate product according to their
purposes, and the GSMaP products are widely used for various
fields.

e We distribute the data or image via website and ftpsite and users
can freely access to the data.

GSMaP i3k L — X - = 4 7 v I GE - RIMVBE G 2 Ml A& bR 7 @B o # R 7
Xy ok bEREEREKy TTh D,

GSMaPic i3V 7 v & 4 LR, Y 72 4 LR, fEHERR, 2 L T2 b ol
ERD® %,
FHAZERHWCAEDE GEY) R 70 X7 F % 8IRT 2208 T&, GSMaP 7' u &4 7
MEEIA WA EFCIASFIHI N TV 5,

JAXATIZGSMaPD 7 — % - [lif§% 7 = 7% 4 + EFTPH 4 FCEAGLTH O, FIH
BRI CI N DT —RICT VAT BHIENTE S,
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A. ==Y ¥ ¥ R ZORAEIEIC BT 5 GSMaP O 5 5 2

Ihtroduction

Mauritius is an island country in the Indian
Ocean.

.
€

Capital of Mauritius, Port Louis, is located at
20°S, 57°E.

&

&

Large precipitation appears in east and hi-
altitude areas.

€

Precipitation increases in summer season.

S band radar has been introduced since 2019 at
the center of island.

€

Fig. Elevation map of Mauritius (left panel) and annual precipitation
averaged over 30 years (right panel). Left panel is based on data from Seul

(1999) and Hill (2001), right panel is based on data from Padya (1984) and
« In this study, we evaluated the GSMaP Mauritius Meteorological Services (2005). [Norder et al., 2015]

dataset with Mauritius QPE data and radar
data.

7

TV v 24 VEFIERHZEET, ~XZHZAALEOHICHEBEL., HEFE—F L4 2
W RIRE200E, BRRSTEICIE L T3, AXoED, BEOhRHOESNEL oTE D,
Eodl L R cEKENEL RS D 5, Fric, BHtho 5 oRHHICEKE D & W
fER2RH 5,

=Y v ¥ ATRJICAIC X 2 HfiiH 1 7 ey =7 b [RREBHIK O PEREEN A ET 0y
7 b BEBINTEY, 2014FICIIJICAOIEEESH 1 7oy 7 Ptk VSV PR
R — XD E ORI ICERE S ., BITEREI L <5,
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Method

Dataset
« QPE data
GSMaP_NOW, GSMaP_NRT, GSMaP_MVK, GSMaP_MVK_Gauge

Duration
From 22 Jan, 2023 0:00 to 28 Jan, 2023 3:00 (MUT)

Method

Spatial and temporal resolutions of QPE data is converted to the resolution of GSMaP (0.1 x 0.1
deg., 1hr).

' The skillscore (POD, FAR, MR, TS), RMSE and CC are calculated between QPE data and GSMaP.
» The QPE dataset is measured within 200 km from the radar site.

Ao

T L7 7 — 2 offiHiz. 274 Fom@bh <TH 5,

B ORI H 72 220234FE1H22H 2 5 1H28H £ oM 2T L T3, ARL —& D
F— 2 BN OHREEENIC X > TRIEX 1.0 kmi& 7O EBEKEH T —% (QPEF
— &) ICEHINTE Y, ZN%GSMaPD 2o iREE (10 km) ICHi 2 TR 21T > 72,
B, QPET — 2 O#ifH T, KR L — X AHERENE < OFEKZ LI L T 58200 kmbA
iz L7,
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Examples of GSMaP precipitation retrieval
A 3 Y

GSMaP_MVK

2 ,
GSMaP_NOW

2023/1/27
3:00 - 3:59

2023/1/25
21:00 - 21:59

GSMaP CEIHIl & h7- ok oA & QPEF — 2 D Hilc e L <, Bz,

KD 5D XIX20234FE1H27H 3:00-3:59 (£— Y ¥ v ZFHER) 1281 BRI TH
%, BORDOHEIC25 mm/hAH 2 5 KA ->TEY, QPET—XICH A LN T W5,
GSMaP<Tlt, V7 A& A4 LRUS T, KWNOTBIRB LR b N Tz, U T AZ A4 LR
TIEAPR OB IR CE TR v, 25 mm/hz#z 3 KO—EIZE 2z > h Tz,
W EGHIENR & RER 2 i3 2 &, WEIHMERTE, T—-J ¥ XicET 3
NOAA/CPCHb ENEE 7 — £ I X Y B0iE { OMNESHHIE S T2 TW 5,

o 5 DX 1320234E1H25H 21:00-21:59 (£—V > ¥ REHERE) 1251 3 KD T
»H5, 25 mm/hxifHz 5 KW WEFHHIENR, M. $EY 7 2 4 Lhcid B odbsEd
CHNTWE A, ZNIEQPET — 2 0 MlEHIFANCTH 5, )V T A XA LRDEE. IR H#i
FHCH WAL X T 7z,
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Result: Precipitation

© GSMaP overestimates the precipitation rate.
© The peak of precipitation on 26 Jan is detected by GSMaP without GSMaP_NOW.

© Underestimate of precipitation on 26 Jan by GSMaP_NOW is due to the long time
interval of microwave imager observation on that day.

—— GSMaP_NOW

237|— GSMaP_MVK_Gauge > GSMaP_NRT

: g:m:i:::: GSMaP_MVK_Gauge

#0 o oo GSMaP_MVK
GSMaP_NOW

Daily precipitation [mm/h]

0.0

W 2023-01-22 2023-b1~23 2023-01-24 2023-01-25 2023-01-26 2023-01-27 2023vb1-28
Date

BT -2 TRoNBKEOHEHZ 77 7 TRL TS,

QPE7T — £ & i3 % & GSMaP 13 /K& % B KRG 3~ 2 i ic b v | b BKERS <
B5DEFME) T ARA LRTH o7z, BKORERINZL L. 1TH26 HICBIH E L 7-fek D
=203, VT AEA LRUADGSMaP T CT& 72, U 72 A4 LfRkd GSMaP 231 H
26 H ook Z /el L 7231k, 20 HIE~A 72 v iEA4 XA — 2 v ic X 2 8Ll oK
WERRE» o7 bThH S,
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Résult: Skillscore

v The best effort is obtained from GSMaP_MVK_Gauge and GSMaP_MVK. GSMaP_NRT also
shows similar score as GSMaP_MVK.
v Still, GSMaP_NOW can detect precipitation.

- POD FAR
Better —— GSMaP_NOW 07 —— GSMaP_NOW Worse
5 — GSMaP_MVK_Gauge —— GSMaP_MVK_Gauge
- —— GSMaP_MVK 06 —— GSMaP_MVK
—— GSMaP_NRT 05 —— GSMaP_NRT
08
0.4
07 03
02
06
01
Worse o5 Better
2023-01-22 2023-01-23 2023-01-24 2023-01-25 2023-01-26 2023-01-27 2023-01-28 2023-01-22 2023-01-23 2023-01-24 2023-01-25 2023-01-26 2023-01-27 2023-01-28
TS
07
Worse — GSMaP_NOW 07 Better
—— GSMaP_MVK_Gauge
0.6 —— GSMaP_MVK 0.6
—— GSMaP_NRT
05 05
0.4
04 — GSMaP_NOW
- —— GSMaP_MVK_Gauge
03 : —— GSMaP_MVK
&5 —— GSMaP_NRT
Better & Worse
w 2023-01-22 2023-01-23 2023-01-24 2023-01-25 2023-01-26 2023-01-27 2023-01-28 2023-01-22 2023-01-23 2023-01-24 2023-01-25 2023-01-26 2023-01-27 2023-01-28

AFNAAT kR L7 25, GSMaPIR#ER & INEFHHIER Tl b R WHERA " 6 iz,
Y TNz A LT HEFER ISR CBEA GO, Thabb, dRHEMNO LV 4 7
viy— (GBIERME) Tanid, BEX(BKZREAETH2 LF R 2,

T2, UTAZALIRTIE, ZOficH~R2 & ZF A 227 OB IZE 25, FER O
HiIZ T TCWwaZ enmhrd,
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Result: RMSE, Spatial correlation coefficient (CC)

v The best effort is obtained from GSMaP_MVK_Gauge and GSMaP_MVK.
v Still, GSMaP_NOW can detect precipitation, the spatial correlation is worse compared to other
GSMaP versions.

RMSE

— GSMaP_NOW
— GSMaP_MVK_Gauge
—— GSMaP_MVK
41 — GSMaP_NRT

2023-01-22 2023-01-23 2023-01-24 2023-01-25 2023-01-26 2023-01-27 2023-01-28

cC
Good
spatial 0.60
correlation 055

0.50

0.45
0.40 — GSMaP_NOW

—— GSMaP_MVK_Gauge
035 —— GSMaP_MVK
030 —— GSMaP_NRT
w 20230122 2023-01-23  2023-01-24 20230125  2023-01-26  2023-01-27  2023-01-28

R e 2% (RMSE; Root Mean Squared Error) & ZZfEjfHES (CC; Spatial
correlation coefficient) DFFREAER T, XAF A2 a7 LFEKICERD R WEANEHIE
iR EBRHERR CIR b7z, U T2 A4 LAROZERIHB 2 fth > GSMaPhi & LIRS 5 &R\ fE %
S EmICS o 72,
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Comparison with Radar-data

® GSMaP can detect the precipitation near the surface where weather radar cannot
measure near the surface.

24 Jan, 2023 3:00-3:59

Detection of rain far from 300 km is
| difficult for weather radar. However,
GSMaP can detect it.

GSMaP

GSMaP_MVK_Gauge

TROUAUXCERFS

4 "~ Beant center
7" _Afle.=0 deg.)

Weather Radar y
(Elevation angle=0 deg.)
Z=200R16 js applied. 1

64

GSMaP ¢t E—Y v ¥ 2D5ARL — XL OBMTERO K ZIT Y, [RL —X DT — X (T,
MA 0.0 EoFr — &%\, Marshall-Palmer @ Z-R BIZR%Z FH WK EICEL L 7-,

50 00 5 200 250 30 350 400 450
Sthant Range from Rodar (km)

Provided by Kimpara Chiho (JWA)

ATRIEE—Y vy 2AORRL — X CRIMITE 2#HiPAL SEERL T2, I/ 0.0 Eo
E— AT, =225 300 km LUEOHERH IO ZBRE T2 2 &3 TE R0,
FEMD 2 DD TIZ, [RL — & Tl 300 km LUECTHIERT OB AR TE Tnia v
ATH, GSMaP i3 % 2 & THIRHEMEDEKIHEETE S L 2R LTV,

Ko X 5, HBHETIIERARL —X L GSMaP zflatbeE s LT, ARKL—XT
FBIITE R niET D L ICE T 3K E BT 5 C L AHREIC R B,
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B. 7'— & Vit B} 5 GSMaP D ¥ & 214

Introd uction Elvatlon map (unit: km)

« Bhutan is a mountainous country along
the Himalayan range.

« Capital of Bhutan, Thimpu, is located at
27.5°N,/89.7°E.

« Annual precipitation over Bhutan is high m
(350mm mon.t) in the foothills of the

H'malayas and IOW (<50 mm mon'-l) in Zésgﬂs[ 89€ 89.5C 90C 90.5€ 91C 91.5€ 92¢ 92.5¢
the lower Himalayas. T

© Precipitation is dominated by the Indian Annual mean rainfall from TRMM PR (unit: mm mon-1)
monsoon from June to September. ans :

© Some automatic weather stations have
been established.

v GSMaP data was evaluated with AWS
rain gauges for two flood cases. o

r
: 3 .'Isﬂ
26.5N M "‘ |y _ -
4 88.5C 89C 89.5C 90C 90.5€ 91E 91.5€ 92t 92.5¢
=] [
0 5 10 20 30 50 100 150 200 250 300

T2 vite~w 7 VEICH B ILEET, 28— - 4 V8 - HEICEHEEL, BET 4 v
— L2750, ARG ICIE L CT\Wd, 7 — X VTR ITEE MK < (BEE100m LA
). dEEBIIERE6000m A 2 21128 AR S, =2V TlEA4 v FEVY Z—VIctEH 6~9
HOBKPERKEDL S 2O THEY, 2O EHKEDN% < (300mm mon-1L4
). T#odtifiz EEkEIZ/NE v (50mm mon-1LLF),

JICAIZ2019% 2 b #efliti 1 7w = 2 b [ 7= vET 4 v 7 =)l - <)l E T 2
KERRTES - DD 720 OARBUMN T - POKERENBILTm Y =7 ] 2FL <
T3,

KRIEIZ, BHHEMFKIRKED —RE LT, 7—X ViCB I3 0FEOMKEEREMICEHL T
GSMaP & i FXEWNERE ORI E{T272b D TH 5,
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Method

Flood Events
© 13 July 2023: Rainfall appeared in Samste (west-south Bhutan)
© 8-9 August 2022 (rainfall appeared in Dungkar (east-north Bhutan)

Dataset

© Rain gauge (hourly, provided by NCHM)

© GSMaP: NOW, NRT, NRT_Gauge, MVK, MVK_Gauge
« ECMWF Reanalysis v5 (ERA5) : Total precipitation

Method

« Comparison of spatial distribution of daily precipitation among the GSMaP
products

© Comparison of GSMaP and ERAS hourly rainfall with rain gauge data.

vk

FRMTICH W T — X I1ZA54 FO@EY THh 5,

7 — R v DR M CHRA L BT OWKFEERFNICONT, T =X VKKK F S
Rk B DR 2 Z T 72, D720, 20234ETHI3HIC 7 — X ¥ OEEE D Samste TH
ALk e . 2022458 A8H., 9H 1T 7' — % v DL HER @ Dungkar TFE L 72 W % fAT
RELTW3B,

¥ 3. GSMaP#% 7'u X7 + © HRKEN & i 5, Xic, KK E % GSMaP & [

BEFCHKT 5, BMPHAR Ty 2 — (ECMWF) D550 BRI 7 —
# (ERA5) TEH X h 7oK E b IRICBI L 72,
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J

: # of Gauge
Recent flush flood event in Bhutan

Daily Rainfall (mm/day) 00Z0SAUG2022 Daily Rainfall (mm/day) 00Z13JUL2023
NRT NRT_Gauge NRT NRT_Gauge

25N
85E 90E

0 1 2 4 6 10 20 30 40 50 60 o 1 2 4 6 10 20 30 40 50 60

DRI A FClE, HkFEAEHICE T A2GSMaPE 7 e X7 o HEKES 2R~ ,

Al 4 BoKix, 20228 H8-9H I, 7 — & VLW E ®Dungkar T, 7 — % v DH
ERCFIE L 72Ky 2T LT 9 #kEdK (flush flood) 234 L 723 T¢H %, Dungkar
FHEEZEKY 2T LOPEGICH D . X SITEHE TR BIERICHRE L Tz,

Lo 4 oK%, 20235FE7HI13HIC 7 — % Y EPEE D Samtse T, & ¥ A — VI 5 M
KX VBIKRBRELFHITH L, 77— 2 VKXEARFTIX, T OEMFEEOHHHANIC,
KWDOT 7 — b EFEHL Tz, 500 RoK I FEHBR B I FE L, Samtsef3T i3 ok
v AT LDIRIC B 5 72,

Wif -~y b icdtE L <. GSMaP®ONRT - NRT Gauge - MVK® BRI 12T > 3 45,
MVK_Gauge ¥, K2R AEFH 2D bAICHZTWwb, ik, NRT_Gaugeld
NOAA/CPCHWE 7 — 2 DZEMBHICH DR\ 20, HANCHEK L 2MIET — 7 v 2
WCHIE# 75 DI L. MVK_GaugeldNOAA/CPCHRI R T — & % X U I I HIE I
FIALCTwa Z itk 3,

ti icd 5, MVK _Gauge (GSMaPWEEHHIEMD) THW 5 41Twv» 2 NOAA/CPCWES
DDA (k. % iR, F 2#80) kb &, NOAA/CPCHWE T — X icix 7
— 2ol ElNEE b TE LT, EBEONEE 7 — &% 24ME3 2 2 L THERA
BHIEENT W3, 77— v TR, JICAD v Yz 7 M X o CTHMEHIONEE 7 — £
DBEHEIWYIAT N RIAZRTH Y, Thic X Y GSMaPWEFHHIIEM 7 7 X2 + ORERK
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Recent flush flood event in Bhutan

Passage time of
the microwave
radiometer Samtse
50

1313 1

Dungkar

11 $ 133

12 Sauge 45 s
= a—MVK 40
< 10 MV +
£ = =-MVK_Gau £ 35
5 e NRT £
= o £ 3
g ° = =-NRT_Gal o 30
< —NO! @ 25
= 6 c
,i — ERAS 5 20
5 4 £ 15
2 2
< 10
2
5
0 . o 0
18192021222300010203040506070809101112 00010203040506070809101112131415161718
08-09 AUG 2022 (BTT) 13 JUL 2023 (BTT)

e

TDATA FTIE, Bokz5| 2 C L 72RkFE4ER O NCHM o iimEatic & 2 IfHEKkE
%. NCHM oih FR&EFFT — %, ERAS {7 — %, GSMaP 7 — X L iR L 7=, < A
7 v PR R A AR L 7 (i R & IR C IR E O BHENED B T i b,
<A 7 R R L RS T — & v B2 R @R L - R K DRHAITCR LT
%,

Ko 7' — 2 AL Dungkar CHE L 72 ok Fs A Sl <k, M EERENER (B X
2 IRFICH) 11mm/hr, % O RTEEURFRIC KD FRE L 720 FEKEIZZ T ERE R,
SkFEAE T CoOR A . K EOTFHIDEE L WEHITH 5, ERAS & GSMaP X[
B EOERICE O TRKREIZEAERZON TV o7z, THiE, Dungkar ® X 5
75 e TIEBEAKIC X 2 BELY 77 F VIS L X D IR Y R T LD ZE/Y A XA
INE Dol EDRATHL LEZLND,

Lo 7 — 2 VFPEES Samste THAE U 2 #okFAEHRH < Ix, M EEIENERT (B 124
7 iC 45mm/hr, % D%, 10 B £ T 15mm/hr DL E DGR L 72, 2 O ITH#E
HEARICHE I BN EE 2 b5, ERAS iE, e zkokididz otz oo, 5
WoBEPLE—2 22 bNTWwiah o7, GSMaP_NOW (ff) 13 ERHERIE D729 IR I
K2BKHEENRTETH DT &b, BZNEZIFLALRZONT W, NRT -
NRT_Gauge - MVK ik @ ZE/NMEEL T2 b DD, ENFFEZIEZ O T3,
NRT_Gauge 1Z. NRT Ok i 2 ZHE 43, IR & NOAA/CPC WNEEF & ORI 7B
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R bHiEZ 2T TE Y, FNOE/NEE 2 E L T b, MVK_Gauge 13 MVK & g7k

BOMP R > T H, HREKEDO G MZ L VY IAATHE720TH 5,
KEFIDO XS 7%, EVA—VITPENT — & VEESCRAE L 72 2 OFEWITH L CTlid, 8/
ETHBEDHDD, FEMRIC MVK _Gauge 2AFIHICE L T3 &m0 b7,
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X< B 38EM
GSMaP7— 2 of|FicBIL T, X< H2EMZ VA MCEEOTWET,

Ql. GSMaPTAFHEERT — % OB L M2 & X TR LW,
b HLOURLICREHEIN TV ETOTISE LS 1,
https://sharaku.eorc.jaxa.jp/ GSMaP/faq/GSMaP_faq01_j.html

Q2. RMINTVBEFFIAFTF—4% (csv) DY THEbLR LR,
CHELDOURLICZ ) 77X bEICE ED-—EXZBHL CwEIFoT, T
ERAN

https://sharaku.eorc.jaxa.jp/ GSMaP/faq/GSMaP_faq02_j.html

Q3. Fu& s rOHMAR (NI XA—%, F—ZF7+—=v %) iconT, Hx
TERL W,

IHbLDURLIC—EL LTE LD THY ETDT, TSI,
https://sharaku.eorc.jaxa.jp/ GSMaP/faq/GSMaP_faq03_j.html

Q4. HWET—2DBMZHEILTHKLY., /IHOWET -2 2BB T 3528
THRL W,

Hi&E7 — %3, —HoolHEFINE T, [mm/h]THMLTEY £9, oT, 1HD
WET — X235 132453 20 EBH Y £5,

Q5. 01:00ZF — & DEBRIZ ?
[01:00Z)] 7 — % ©&EWkIE 101:00Z2>501:59Z] &7 -CH b 3,

Q6. &#7ux27 +b (GSMaP_NOW, GSMaP_NRT, GSMaP_MVK, GSMaP_RNL,
GSMaP_Gauge_NRT., GSMaP_Gauge. GSMaP_Gauge RNL) DEWIZDOWT, #
ZTEL W,

HTRX 7 FOECICOEFEL TR, THHOURLKLF LD LN TVEFT DT, THHEL
72 & W,

https://sharaku.eorc.jaxa.jp/ GSMaP/faq/GSMaP_faq06_j.html

Q7. RHEINTVWEIBRNT —Z DHIMRZEH L TR L,
GSMaPCfEH I T 2 %R 13 THFUH%1984 (WGS84)] 7> Tk H T4,

75


https://sharaku.eorc.jaxa.jp/GSMaP/faq/GSMaP_faq01_j.html
https://sharaku.eorc.jaxa.jp/GSMaP/faq/GSMaP_faq02_j.html
https://sharaku.eorc.jaxa.jp/GSMaP/faq/GSMaP_faq03_j.html
https://sharaku.eorc.jaxa.jp/GSMaP/faq/GSMaP_faq06_j.html

Q8. 2—¥ID, "RV —F, URLZENTLZ 272D T, BHRITLTHKL,
2 —PEERTE T IRFICESE L 72" GSMaP 2 — &kﬁ(’*ﬁm?) DA —=N% THERL 72 &0,
A4 1 Z-trmm-real (at) mljaxa.jp £ TZHEAE T X, (atld @ ~EHh)

Q9. ELWaA—¥FIDEANRY—FEFEALTWE, T272ABHEKREL ko,
AVTFVADD RN 2T LH3MFIEI N TS AMREMED S ) £, GSMaP+ — 4
~— D"What's New" % ZHERE < 72 X\,

EAERAEEHEI N T ARVWESIZ, [MO20BEBICX ), IPT FLRAAER S
TWAAREER ST WE T, BTFEE2 T L TE Y 328, HEGSMaP~7 7 A L T
ZIPT F L R &FTE#ES % Z-trmm-real (at) mljaxa.jp ~ZHEME T &\, (atld @ ~E)

szmﬁm%ﬁorr ZEFEMPACTE BEH) 2B TERLY,
ArcGIS% CHIHOEE IR, 7F AP T — 2% CHEAT S, BUNHEHFHIZ, =) 7HICXY)
LbNTWET,
ZYTIDOWTIEQ2.0RZEZSHL T X v,
FEcoE T LT, BT -4 7 —~ v FitHESR THEZET X v,
KT =21k, TFRAPBTIVFEHADTIEFERELE I 0,

Qll. F—ZDREFICoOVWTHATHL Y, /FT—220HLTEY 77 = 713

2 7?

77ANLVDHEHRICOEE LTI, T X FgipEfishTcwEdToc, EEY 7 b
(LinuxTH N (Fgunzipa~ v F, WindowsTH I, gzipitifJid 2 b D) T, fRHEL T

T, g%, "dat"7 7 AR Y £F,

".dat"7 7 4 N1, little endian D4byte plain binary T X LT £ 3, GrADS, IDL,

Matlabt Wwo 72y 7 b =7 Ccu[fftcx 4, /-2, 7FRXA T —% ("esv") I

ArcGISTHEH#IAD £ 3,

"dat"7 7 4 vz, GrADSSIDL, Matlab% T A& A[RETT, GrADS<IDL, Python
THHdt /oD a— Pzl cwx ¥, (IDLiZ, GSMaP_MVK&ICRonEd,)

$72. CSiEPFortranTHAAD 700 a—FLRHELTEY T, FF T,

GSMaP_MVKHIZLUTDoT 427 Y26 ZfTE £9, /standard/v6/sample/

T3, 7F AP T =% ("esv) DML T FE T, ArcGISE CHIHDEG A, TF A

F—2& (".csv") % L 77X v, /standard/v6/txt/

FEFICOoZE LT, BT —Z 74—~y FaHAFEZ ISR Z 3 0,

BT =27+ —=y PHAE-BERIUTICELDONTHET,

https://sharaku.eorc.jaxa.jp/ GSMaP/faq/GSMaP_faq18_j.html

76


https://sharaku.eorc.jaxa.jp/GSMaP/faq/GSMaP_faq18_j.html

Ql12. GrADS%ffo CTF — X 2HARALHFEERLTITIL Y, ctl"7 7 4 VOfEH
HBICDWT, HXTHRL W,

K7 X7 b7 4L 27 Y OsamplelE Fic".ctl"7 7 A AR X E T,
GrADSOfERFIEIC DWW TlE, LT DGrADSH — L=V ICCITHER L 723 W,
http://cola.gmu.edu/grads/grads.php

Q13.GSMaPTCXy vu—F L 72T — 22 RFEDLFR—F CHEMAL CTHRER VD ?
GSMaP7 — % i3, UTFZHHG WAL TE, FEFICARIC CHAVWZZ T E 9,
JAXA, GSMaP~@#fFS, JAXADF — 2 Z# AL T3 B2 L TLZ 3w,
AEfIE. BP9 T — 2 RIS (hitps://earth.jaxa.jp/ja/data/policy/) % TS 72 3 v,
ZMER L LT, DUMIC TG/ Y A P 2 L T3,

9. GSMaPi@3V & b  http://sharaku.eorc.jaxa.jp/GSMaP/guide_j.html
BLE SR ONE DT> TEDV T T DT, GSMaP%ZFIH L 725w XFE HiiE, Z-trmm-real
(at) mljaxa.jp ~ZHHE L 72 X v, (atlid @ ~ZHs)

Q14.GSMaPT4& vy vu—F L7z7— 2 2 A CHA L CHRER VD ?
GSMaP7 — 4 i, U FNZHHGE V2720, MATH SRHWZZZ T E 9,

©JAXA, 2t : JAXA, Coutesyof JAXAZE 7 1L Vv PRILLTLZX 0,

FEAX. BFZET — 2 O RIS (hetps://earth.jaxa.jp/ja/data/policy/) % TSR 72X\,
FIREHOINEDIT-oTEHEY T3 DT, GSMaPARFHAL T ENZL A —-bPa v Ty
VERHNIE, Z-trmm-real (at) mljaxa.jp ~THE L Z X v, (atiT @ ~ZHR)

QI5. AL TWATAITY XAICDOWT, L TEHL,

LAFDOURLICTABIL T3, Kz TS 7230w,

- GSMaPimX ) A b https://sharaku.eorc.jaxa.jp/GSMaP/guide_j.html

AficoE LR, KT -2 74—~y FUBAFEE 2RI T ALY X 45d#E (ATBD)
EISRCE I, BT 274+ —<y FaHF-BERUTICE DO TRE T,
https://sharaku.eorc.jaxa.jp/ GSMaP/faq/GSMaP_faq18_j.html

7T X Lgil#E (ATBD) ZUFic#iE hTwn g,

https://www.eorc.jaxa.jp/ GPM/doc/algorithm/GSMaPforGPM_20140902_]J.pdf

Q16. GSMaP7 — 4 #Webic ABL 72\, FD XS iFREZTHIEI VD ?
LT oFEEEZ R0 b, ZHHC I v,
(CER=e31)
GSMaP vV = 7% 4 b7 — 22 THICR 251, T — 2 oF &M
(https://earth.jaxa.jp/ja/data/policy/) % TSR 72 &\,

77


https://earth.jaxa.jp/ja/data/policy/
https://earth.jaxa.jp/ja/data/policy/
https://sharaku.eorc.jaxa.jp/GSMaP/faq/GSMaP_faq18_j.html
https://www.eorc.jaxa.jp/GPM/doc/algorithm/GSMaPforGPM_20140902_J.pdf
https://earth.jaxa.jp/ja/data/policy/

* GSMaP7 — 2 ] L CHIR ZER (L) 3356, FhEiErEcs,

- JAXA/Web ECABIE LT W3 GSMaP 7 — 2 2 FIH (ABH) 35413, FhHi s
W DT, Z-trmm-real (at) mljaxa.jp~ ZEAE N X, (atid @ ~ZLHR)

- Webeftpis TN %2 3 2 BRIC 1, FIRETHNIFGSMaPDOWeb~— Y O URL% & 7z
72DOWeblc V) v 7 #FEKL CIHIFEFTL x 92 (LK Ik, GSMaPDu T2 5HH L
CTHFEIFTL X I,
<GSMaP v ='> https://www.eorc.jaxa.jp/ GPM/doc/museum/GSMaP_logo.zip

- NRARFICURL 2 SHEAgTHIT 5 LB b 97

Q17. GSMaP_RNC & {3 faf %> ?

GSMaP_RNC® [RNC] |ZRIKEN Now Cast®#g T, HALEHZEHT GHRRIEM TR 7 —

&[G {LifFge F — & (https://weather.riken.jp/jp/gsmap/gsmap.html) 23/ERK L T\ 3 P

T—=2T73, JAXATIE, B CERL T3 FPWMT — 227 2 7=V O AL THY
(https://sharaku.eorc.jaxa.jp/GSMaP_RNC/index_j.htm) . BinaryJe X @ 7 — % il 15 3

JAXADFTPH A F 22 bfTo TV E T,

JAXADGSMaP_RNCD %4 FiZZH 5 DURLE TS 723 0,

https://sharaku.eorc.jaxa.jp/GSMaP_RNC/riken_userguide_j.htm,

Q8. 7—% 74—~y FHHAFZIE D 200 ?
IHLDOURLIC—-EAZ LD LN TVWET DT, TSI LI v,
https://sharaku.eorc.jaxa.jp/ GSMaP/faq/GSMaP_faq18_j.html

QUU.KETYTDT—Z2DAL Yy vy u—FFTHZLiETERVR?

THXFAFT—=Z(esV)ZTHEHALE I, T TIOWTIEQ2.OME B LUK T — X 7 4
—< v FHAFZZHL TSI 0w,

78



EERAH (3EER)

EXAH (HAEE

na
DPR Dual-frequency Precipitation TR LY — X (GPM E# A
Radar #)

GFAS Global Flood Alert System BRI E > 2T L

GMI GPM Microwave Imager GPM~ A4 74 A= %
(GPME TR FE)

GPM Global Precipitation Measurement | 45K #8051 [H]

GSMaP Global Satellite Mapping of RN EKk~ Y 7

Precipitation

GSMaP_Gauge

GSMaP gauge-calibrated version

GSMaPR & FHHIE 7’1 227 b

GSMaP_MVK GSMaP standard version GSMaPEE#E 7' 0 X 7 b
GSMaP_NOW | GSMaP realtime version GSMaPU 7N XA LT Xo b
GSMaP_NRT GSMaP near realtime version GSMaP# ) 724 L 7w X7 b
GSMaP_NRT_ | GSMaP near realtime gauge- GSMaP#E ) 7 v % 4 LNEEH#HIE 7
Gauge calibrated version =

GSMaP_RNL GSMaP reanalysis version GSMaP it 7’a £ 7 b

IFAS Integrated Flood Analysis System HKFH > R T L

KaPR Ka-band Precipitation Radar KafrpgkL — &

KuPR Ku-band Precipitation Radar Kutppgkr — &

PR Precipitation Radar RN L — & (TRMM#E#H)

TRMM Tropical Rainfall Measuring B B K LI i R

Mission
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