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JAXA Earth Obse

Targets (JFY: Apr-Mar)

2012:2013:2014

2015

2016:2017:2018

2019:2020: 2021 : 2022

Disasters & Resources

JERS1/0OPS, SAR (1992-1998)

ADEOS-I/AVNIR

ALOS/AVNIR2, PALSAR (2006- ALOS-

2011)

[Land and disaster monitoring]
ALOS 2/ PALSAR-Z

2CIRC:

ISS/CIRC

A1

Climate System

Water Cycle
ADEOS-I/AMSR (1996-1997)
Aqya/AMSR-E (2002-2010)

~

Climate change
ADEOQOS-I/OCTS (1996- 1997)

ADEOS-II/GLI (2003)%

W/t‘h NASA

< [Wind, SST , water vaor reC||tat|
GCOM-W / AMSR

WPrempltatlon 3D struciure]
NASA
IIIIIIII
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i I
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TTTTTT l Feasibility study !

______________

AMSR
qI]lllll T e

[Vegetatlo;n aerosol cIoud SST, ocean color] |

oud and aerosol 3D structure]

| Wlfh ESA \ EarthCARE / CPR
Mg, [CO, CH, "
-Greenhouse gases NIRRT P ANRRANEANE I:!?" 1] l l -
: b [CO, CH4, CO]
s
JMA meteorological
satellites BERE  [Cloud, aerosol, SST]

\_,- [Cloud SST] .&

Himawari-8/AHI
Himawari-9 (standby)

Mission status Il On orbit - Development I Study :i.....: ! Bre-phase-A
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Global Change Obs
"SHIKISAI" (GCOM-C)

JAXA launched GCOM-C on December 23 2017

We confirmed that VNR and IRS(SWI) channels functioned properly.

JAXA opened the first light image to public on January 12, 2018 from the
following web site. http://suzaku.eorc.jaxa.jp/GCOM _C/index.html

On orbit checkout phase finished at the end of March.

After then, we will start the operation phase and conduct the initial CAL/VAL
activity until December.

We will release the SGLI products to the public at the end of this year

via G- Portal

5 ‘~~'1‘ )_‘% SIRS-T . S

OINY- 7 hrhae. o

SPIE Remote Sensing 2011  p3


http://suzaku.eorc.jaxa.jp/GCOM_C/index.html

Greenhouse gases Observing llite-2 J

-

"IBUKI-2" (GOSAT-2) =~ 7 A';’w

GOSAT-2 to be launched in 2018

L EES “TANSO- FZ]‘*' |
LS = ERTRTE: il Gl | e

1. Simultaneous CO (carbon monoxide) measurement
2. All target mode capability
3. Cloud-avoiding pointing with onboard camera

TANSO-FTS-2 ‘ TANSO-CAI-2 (radiometer




Earth Cloud, Aerosc

Copyright ESA

Observation Instruments on EarthCARE

Cloud Profiling Radar w7 444

Atmospheric Lidar Cesa

Multi-Spectral Imager @esa

Broadband Radiometer @esa
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Global Change Obser
"SHIZUKU" (GCOM-W

AMSR2 Products

Brightness Temperature

Total Precipitable Water

Total Cloud Liquid Water Content

Precipitation

Sea Surface Temperature

Sea Surface Wind Speed

Sea Ice Concentration

Snow Depth

Soil Moisture Content

»wmaAa

All-weather Sea Surface Wind Speed

10-GHz Sea Surface Temperature

Land Surface Temperature

v'Successor of Aqua/AMSR-E (launched in
May 2002), providing continuous data for
climate studies and operational applications

v'Joining A-train constellation and also GPM
constellation

v'Carrying AMSR2, a multi-polarization and
multi-frequency microwave imager

v'Observing various water-related ECVs over
atmosphere, land, ocean and cryosphere in
high spatial resolution

v Improving on-board calibration target has
resulted reduction of annual TB variation
due to calibration and improvement of TB
stability

v'Achieved designed mission life (5-year) on
May 18, 2017, and continues observation

v'Mission Definition Review of AMSR2 follow-
on sensor (AMSR3) is currently on going
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Global Precipitatio

- -

GPM Core Observatory B GPM is an international mission consisting of the
GPM Core Observatory and Constellation Satellites

& P —GcM for high accurate and frequent global precipitation
- (Microwave observation.
\ % “ Imager) B Core Observatory: developed under NASA and

JAXA equal partnership.

=
-

KaPR: 35.5GHz

<~ KuPR:
13.6GHz radar
(phased array)

B Constellation satellites: provided by

=
international partners (includes GCOM-W1).

B Dual-frequency Precipitation Radar (DPR)

DPR B developed by JAXA and NICT
Constellation B DPRis composed of two radars: KuPR & KaPR
t : o , iﬁ::;i:; B GPM Core Observatory was successfully launched at
,.u\ gy \ partners, e.q. Tanegashima, Japan on Feb. 2014.
- GCOM-W, .. B GPM/DPR completed the Prime mission phase and

Ly

moved to the extended mission phase on Dec. 2017.

o>
ore

Observatory /i
by NASA-JAXA
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Climatological distribution of surface precipitation
amount for TRMM/PR vs. GPM/DPR

—>Wider coverages by GPM/DPR observations

Surface precipitation Surface precipitation
distribution byTRMM/PR distribution byGPM/DPR
(Dec. 1997-Mar.2015) (Mar.2014-Nov.2017)

TRMM PR precipRate Climatology (1997/12-2015/03)
— = =T _‘-i}“
b L

[mm/30days]

[mm/30days]
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Differences of precipitati
and extratropic revealed

3-D observation of the GPM/DPR enables us to
analyze precipitation feature not only in the
Tropics, but also in the mid-latitudes!

Kobayashi et al. (2018, QURMS)

Stratiform precipitation profiles with Analzved results using GPM/DPR data
increasing toward the surface durlnq N H. Summer

Mid-latitude
frontal
system ik |
+——————— Stratiform region ————————————+ dBZe 4
Stratiform precipitation profiles with % WP o, Ay : T 2
decreasing toward the surface W *‘Y H t 4"
Tl'OpIC8| 508 1206 180 1208 oW 0
Mesoscale Kobayashi, K., S. Shige, and M. K. Yamamoto, 2018: Variable
convectiver [ (|| [wtrasthimim nature of stratiform precipitation from the tropics to extratropical
system g 111! gl i latitudes seen by GPM. Part I: Vertical structure of radar reflectivity
| T I | below the bright band. Q. J. R. Meteorol. Soc., in press
(MCS) Convective | «——— Stratiform region ————|

region Ks—1
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Iguchi et al. (2018, JTECH)

(o )

Percentage of intense solid precipitation
retrieved from dual frequency information

90

Latitude

¥ ot - P g
0 30 60 90 120 150 180 210 240 270 300 330 360 (%)
Longitude

Percentage of intense solid
precipitation, but from single (KuPR)

frequency
&l ¥ C sADEIaNe::

could get new information by
using dual frequcies

é )

Percentage of intense solid precipitation in column
N.H. winter

N.H. Summer

Percentatge of intense solid precipitation that reaches the
ground surface

N.H. winter N.H. summer

Lotitude
o

2 1 1 " 1 L 0 -90 2 L 1
120 150 180 210 240 270 300 330 360 (%) o 30 60 90
| onnitude

" N "
o 30 6 9
Lonaitude

Solid precipitation that reaches the surface can be seen
over ocean than land in the winter of Northern Hemisphere.
Especially over north western Pacific and north western

. Atlantic J
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DPR SLH V05 proc

GPM latent heating V05 product released in Jul. (SLH) and
Aug. (CSH) 2017 included LH retrievals over mid-latitudes.

Retrieval of Mid-latitude LH Using GPM DPR

~ [8 Extratropical Cydone cases 3 ,
/ Sumulatedpmth JIYdA LFM \\ Extratropical Cyclone Captured |
with GPM DPR \

e . )vms W, B ,“ ‘Q"n \ I ‘ .
’ s/ 4
g } ] M .*v n x,z 3
; 5 AP
4 ‘f
LH Look Up Tables : Precip=LH

; Corwective LUT Shalow Stratiform LUT |nput GPM
SRR ' : -__.' KuPR-precip
A

J
|
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:Ualh:( nOU 'xVaMomlJl Str n'lxm ‘:;ut' Oﬂ'ﬂs

e

/fH Q1-QR, Qz
(provided by Prof. Takayabu, Univ. Tokyo) e
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Better continuity of the T | s
GPM/KuPR V05 S R

GPM/DPR’s calibration factors was ch.ahg in VOS5 released in
May 2017, and TRMM/PR'’s calibration factors was also
changed in TRMM V8 released in Oct. 2017.

Better continuity was realized in the GPM/KuPR V05 and the
TRMM/PR V8.

Comparisons of the NRCS (¢°) with various sensors

GMF MWRwind-8 [ms] incAngle <0 [dedl 500 (6, U;,) = 09pc(0, 8)

15

— ’Fszvg &F;calgo.ska()o 57) TRMM PR :13.8 GHz

- Ku + 1 eanu =l GPMCore KuPR :13.6 GHz
E 145 — :59?0;3\:2:1{(%?7’) Jason Poseidon : 13.6 GHz
s Jasnt (TM) Jason-1 OSTM/Jason-2
g e[ T Jason2(TMh A KuPR V05
§ x Jason3 (GMI) ‘ ' ' ' 2k X
g 135 B PPN e L TR
% 3 PR v8 Jason-
§. m WWW

> PR v7 KuPR V04A

0 12 24 36 48 60 72 B84 95 108 120 132 144 156 168 180 192 204 216 228 240 252

Months from 1997/01 (1997/01 = 1) P12



20-year Precipitation ti
TRMM/GPM spacebc

PR v8b18 nadir (test version) = open to the public in June 2018

KuPR VO5A nadir Heavy lines denote 13-month running mean
precipRate (35S-35N globe)
33 | i 1 — | i 1 i 1 i 1 - 1 i 1 i Ji i 1
| 1 |
| 1 |
3.2 - E E E i
3.1 - : ) l,fl l’l I ]
® 3.0 - | q | i "gl' !
£ Lo b Tt - LA T
3 2.9 1 “ " Jor l, “l ” 'll i "1” -
| \ !
28 - TR R SN
I | 1 i
| |
2.0 I 1 -
| 1 |
1 i 1
2-6 | . I . . | . | . | - | 4 ! | . | ¥ ll . | .
1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
TRMM boost PR A/B switch GPM-Core launch
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Global Satellite Ma
(GSMaP)

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

'GSMaP_NRT hourly rain with
‘Himawari-8 cloud (12-20 Oct 2016)

Ra|n01 05 10 20 30 5.0 100 15.0 20.0 25.0 30.0 [mm/hr] N

2016-1020 00:00,- 00:59JUTC) - MVK S

GSMaP is a blended Mlcrowave IRproduct d has been developed
in Japan toward the GPM mission.

U.S. counterpart is “IMERG”

GSMaP (v6) data was reprocessed as reanalysis version (GSMaP_RNL) since
Mar. 2000 period , and was open to the public in Apr. 2016, and new version,
GSMaP (v7) was released in 17 Jan. 2017.

GSMaP realtime product (GSMaP_NOW) in the domain of GEO-Himawari,
GSMaP Riken Nowcast (GSMaP RNC) data developed by RIKEN/AICS
(Otsuka et al. 2016) are now available from JAXA/EORC ftp site. P14



WMO SEMDP

WMO Space-based Weather and Climate Extremes

Monitoring (SWCEM) Demonstration Project (SEMDP)
planned by Mr. Kurino (WMO)

GSMaP climate analysis

Monthly Mean Precipitation ratlo (%) in Aprll 2015 - CLIMAT (30-year normal) vs GSMaP(17 year normal)
JMA CLIMAT Viewer: http://www.data.jm: / d/ pd/mol / limatview/fram h 2 &s=18&r=0&y=2 A

(i) monitoring persistent heavy
precipitation and droughts;

(i) making best use of existing and
newly developed satellite derived
products and time series of
measurements;

(iii) making best use of products that
combine satellite information with in-
situ and/or model reanalysis data;
(iv) recommendations as to which
products should be transitioned from
research to operations, including an
assessment of those products.
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JAXA Yesterday’s

JAXA has developed

Yesterdays Earth at EORC )%*A global hydrological

b GCOM & Satellite T i i
.—5 ure satelites B> Tem simulation model
ST ‘.; Observation Data Aqua %“ / « ,
I Yesterday’s Earth at
Satelite land nformation | EORC” 50 called "YEE”
*  Precipitation
Surface Weather Data *  Downward Radiation etc.
O el I e o reanalysis data and

*  Precipitation Radiation etc.

uonepie

satellite observation
data aiming to produce
more reliable

/ Surface *  Surface Temperature * :unoff /L hyd rOIOQ ical dataset
- «  Soil Moist . vapotranspiration etc. . : o
Eydrologicsl Dase __ and risk indices.

River Risk Japan(local) 1-km
/ Infoissation *  River Discharge Inundated Area etc. hdices /_ mo del iS aISO about to

release.

1%1 6



Water Cycle res

R&D phase Operation phase

" ~3"d year ~7th year ~10th year

o - -

_8 Global 50km/Japan 1km Global 10km Globalkm simulation
n Land area simulation Land area simulation

2 -,

GSMaP, GCOM-C, GMS8 etc.

aP, MODIS, GMS8
etc.

GSM

Global 10km Satellite-Ground gauge
merged data

models - input
data

Global 50km Japan 1km
Land surface modellLand surface model Land surface model

GSMaP, GCOM-C,

GMS8 etc. ) )
Aiming to
develop

GII 1km Integration with hype r-

land surface model  information of

Ecosystemn resolutional

(global 1km)

)

=

o Global 50km/Japan 1km land Global 10km land surface Global 1km land surface

H - - . -

= surface data sets data set/hazard indices Data sets/hazard indices mOdel
o

o

itori : : Local scale water

o _Monitoring Water Water disaster in )

> disaster in Global large . . ; disaster/water
> : : middle size river basins ;

g river basins resources * agriculture

(2}

8_ hydrological agencies Hydrological agencies managing Hydrological agencies, hydrology
= managing International river, middle size river basins and agricultural division of local
3_ big river basins Municipality, international food

. security agency

Now here
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YEE website

K lionsat TEA S5 Land vastabbes
= IPA S O Sew Amn.-lv-nl-oht-n‘  [21] (2018/01) -

Monitor output data from T s
YEE system. = - | -
S Arerags lerwr wed smrenare ot aeh bewed 5]

Not only the images of !
various outputs and its e ey

Averngs baper sk sienas fut wach bevd) (54]
Arerngs larwe bee meewners od aach e (D5

sigma, raw data in netCDF e

format are also available mm— e ”
through website. ———— , —

http://www.eorc.jaxa.jp/theme/water/ ST

Temporal

Resol. Period Latency Forcing

Experiment Spatial Resol.

Surface meteorological

0.5-deg(Land) 3hourly,
parameters by JRA55

0.25-deg(River) daily, monthly 1958-present About 3.5days

JRAS55 ver.

Same as JRA55 ver. except

MODIS ver. " " 2002-present About 5days solar radiation from MODIS
GSMaP Same as JRA55 ver. except
ar " " 2000-present About 20days rainfall from GSMaP
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Hind cast experimel

in Sep. 9, 2015

High-resolution (1km) ensemble simulation

using satellite assimilated meteorological data

25

Time series of
precipitation
- for Kinuagwa
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Water surface elevation (m)
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Blue/Red: with/without data assimilation
Black: observation
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Satellite data assimilation improved the

precipitation and water level results.

More improvements (ex. peak time of water
level) are needed.




Summary 1 (satellite J |
GCOM-C was successfully launched

SGLI products will be released at the end of this year via
G-Portal.

GCOM-W and GPM achieved designed mission life

iIn May 2017, and transferred to Extended Mission
period.
Long term record of AMSR sensor series and PR-DPR

series can contribute GEWEX science

(for GCOM-W/AMSR2 results, please check Kachi’'s presentation on
Thursday)

GOSAT-2 will be launched in 2018. EarthCARE will
be launched in 2020.

Mission Definition Review of AMSR2 follow-on sensor
(AMSR3) is currently on going
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Results of GPM/DPR

Accumulating 3-dimentional precipitation data including mid latitude.

Differences of precipitation features between the tropics and extratropic
revealed by GPM/DPR

Distribution of intense solid precipitation (hail and graupel etc.)

DPR Latent heating profile product was released

Continuous Precip. Radar data from TRMM to DPR will be released
GSMaP

WMO Space-based Weather and Climate Extremes Monitoring
(SWCEM) Demonstration Project (SEMDP)

JAXA global hydrological simulation model “Yesterday’s Earth at EORC
(YEE)”

YEE utilizes both global reanalysis data and satellite observation data
aiming to produce more reliable hydrological dataset and risk indices.

Japan(local) 1-km model is also about to release.
JAXA EO Research Opportunities will be Announce this summer

P23
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PEREIR{t . PRIDPRMSEBONTI-FEC

20-year Prelptatlo '

PR v8b18 nadir Heavy lines denote 13-month running mean
KuPR V035A nad"’precnpRate (358—35N globe)
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2017/11/29 shEEIR{E : PR/DPRD\SESNTZRD204E 26

20-year Precipitation time series

PR v8b18 nadir Heavy lines denote 13-month running mean

KuPR VO5A nadir  precipRate (35S-35N ocean)
3.6 | i l PR i l i l i l - | 4 1 4

—
-
b

3.4 -

3:0; v\
287 H N Tl N7 ey
T 1A

2.4

|

| —
P—
e —
e —
-
—
—
—
—
—
-
—
-
—
-
-
e ——
e
-

[mm/day]

2.2 BN S e e S e S S S e S S S B e s e s
1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

TRMM boost PR A/B switch PR/KuPR min. Zm



2017/11/29
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20-year Precipitation time series

PR v8b18 nadir

KuPR VO5A nadir
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KaPR’s scan patt

) ) / ™1
.I,’Al i ul!; RArFH .

,. 500t [ 245 Gm svath wihy 49 Deams) @ VMR (245 b seath wih 49 Beams)
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:
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g |
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uM,m ’,, “'"":l KaS 1can
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285 km {8 beamn) ) 1 245 ke (80 beams)

(1) Major changes:
« KaPR-HS’s scan pattern was changed.
— Dual-frequency technique will be applied in a full swath.

(2) Minor changes:
« Scan timing of KaPR-MS scan was slightly changed to realize
improvement of beam matching between KuPR and KaPR (by a
request from the DPR-L2 team).
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Preliminary KaPR’s

Sep 27t 2017 Hurricane LEE  Precipitation (eSurf)
KuPR KaPR(MS) KaPR(HS)

KuPR Precip eSurf Orbir:20354 KaPR(MS) Precip eSinf Orbit: 20354 KaPR(HS) Precip eSurf Orbit:20354
38.80 5840 -55.00 -57.60 .37.20 .56.50 56,40 -56.00 -35.60 35.20 -58.80 -58.40 -58.00 -57.60 -57.20 -56.80 -56.40 -56.00 -55.60 -55.20 58,50 -58.40 -58.00 -57.60 -57.20 -56.50 -56.40 -56.00 -55.60 -55.20
a

[mem/i]
30

"

3240 3280 3320
3240 3280 3320

WIE 08 0rE O8CF (XSS

-

2960 3000 3040 3080 31.20 3160 3200 3240 3280 3320
0960 OE OF0f G808 OTIS 091 O0TE OrCE ONTE KEE

2060 3000 3040 3080 3120 3160 3200
096 0005 OF0f OS0F OCIS 091F 0O0CE OFCE ONCE OC £§

2060 3000 3040 3080 3120 31.60 3200

W6 NOE ros oSo0f ol if

L
-58.80 -5 .57, 37,20 -56.80 -5 -5 -5 -55.2 38.80 -38.40 -38.00 -37.60 -37.20 -36.80 3640 -36.00 -33.60 .33.2 g e - e g -
8303540 300 3780 37.30 3080 -S540 3500 $5.60 .20 R R T G R RO TATTN g

KaPR(MS/HS)
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Dual-frequency technique
will be applied in a full swath.
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DPR Sensor Sta

JAXA is continuing DPR data
monitoring to confirm that DPR function
and performance are kept on orbit.

Operation Mode
Temperature
Bus Voltage and Current
System Noise
Sea Surface Radar Cross Section (c0)
Internal Calibration
~1 time / week
External Calibration
2 periods / year (~5 times / period)
TX/RX Amplifier Status
2 times / year

DPR data monitoring results show that there is no
degradation of DPR function and performance from
Launch till now.




JAXA GPM mission stc

After the launch on February 2014, 3-year and 2-

month operation was completed at the end of April
2017.

JAXA completed the End of Prime mission review of
the GPM/DPR on June 19t 2017 to confirm
achievements of the mission requirement.

The GPM/DPR management review was held on
261 October 2017 for approval to move extended
mission phase.

On 18t December 2017, JAXA/GPM project team
moved to the SAOC (Space Application Operation
Center).

P31



