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Overview - Planning of JAXA satellite systems
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On-Orbit & Future Missions

Earth Observation
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Stripmap: 3 to 10m res., 50 to 70 km
swath

ScanSAR: 100m res., 350km/490km swath
Spotlight: 1 X 3m res., 25km swath

l'i‘n.

Sun-synchronous orbit

Altitude: 628km

Local sun time : 12:00 +/- 15min
Revisit: 14days

Orbit control: =+/-500m

Life time

5 years (target: 7 years)

Launch

May 24, 2014 (JST), H-11A launch vehicle

Downlink

X-band: 800Mbps(16QAM)
400/200Mbps(QPSK)
Ka-band: 278Mbps (Data Relay)

Experiment
al

Compact InfraRed Camera (CIRC)
Space-based Automatic ldentification
System Experiment 2 (SPAISE?2)
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JERS-1 (1992) ALOS (2006) ALOS-2 (2014)

4

JERS-1 (GSD: 18m

ALOS -2 contributes to climate E(?rZ;:orN‘::\eF::est Maopine using SAR data
. . - - | |
monitoring though the — = e pp & feing .

environment change observation a
on the Earth.
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Natural Disaster Monitoring
Nepal Earthquake on April 25, 2015
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DPR observation examples

 Vertical precipitation profiles by DPR and PR

Vertical-latitiude
section of
precipitation
profiles over the
ocean

Apr.—Aug. 2014
Nadir—only

Provided by Prof. Hirose
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Meteorological Satellites
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Version 4 DPR product released in Mar. 2014

Unconditional zonal mean of surface precipitation (May-July 2014)
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DPR Data Assimilation in the JMA NWP

The Japan Meteorological Agency (JMA) started the DPR assimilation in the
meso-NWP system on March 24 2016.

Word’s first “operational” assimilation of spaceborne radar data in the NWP
system of meteorological agencies!

a) 33-hour prediction b) 33-hour prediction with c) Observation
without the DPR the DPR
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[Latent Heating] The first GPM latent heating product was

released in March 2016
Comparison of latent heating products between TRMM/PR and

GPM/DPR by the SLH algorithm (Shige et al. 2004) during Apr., May,
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Global Satellite Mapping of Precipitation &3 asmar
(GS Ma P) http://sharaku.eorc.jaxa.jp/GSMaP/

3- hourl_ymowe from 3to 9Nomber 2013 (Typhoon Ha| an case

e GSMaP is a blended Microwave-IR product and has been developed in
Japan toward the GPM mission.
— U.S. counterpart is “IMERG”

* Proto-type version has been in operation in JAXA since 2007 ‘:ﬁ?
Coordin "gﬁfl GMIVI aP” data were released in Sep. 2014.

egata since Mar. 2000 period was reprocessmfg“ag,xeja;nal\gams

Meteorol
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GSMaP real-time version(GSMaP_NOW)

 To reduce latency from 4-hr to “quasi-realtime”

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

— Applying 0.5-hour forward extrapolation (future direction) by cloud motion
vector to produce GSMaP at current hour (just now) =2 “GSMaP_NOW”.

L o c sharaku.eorc.jaxa.jp/GSMaP_NOW/index. htr Wiy l =

JAXA Realtime Rainfall Watch
MR OMATRITIEAL '
EGEITR s:: uocate: 07 undefiied 2016 0900155 UT

e Since Nov. 2015, web site
and data (GEO-Himawari
region) are open to the
public from
http://sharaku.eorc.jaxasity/
GSMaP_NOW/
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GCOM-W: Global Change Observation Mission - Water

AMSR2 Sea Ice Concentration
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LISEQ
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AMSR2 Captures Development of El Nino

AMSR2 55T(Descending posses) [Mav 16,201 5—Nov 20,2015]
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AMSR2 All-weather Sea Surface Wind Speed

« Use 6-GHz/10-GHz channels to avoid influence of rainfall
(Shibata, 2006), corresponding to wind speed at best track
released by JMA and NHC.

« Can capture wind speed under tropical cyclones (typhoons,
hurricanes, cyclones)

« AMSR2 all-weather SSW Released to public in October 2015

after validation by using dropsonde provided by NOAA
(http://suzaku.eorc.jaxa.jp/GCOM_W/research /terms.html)

"R LN AR YR g AR SIS o e OAA
- - Jropsonde

TATUT/_M_EYE=T_MINLIS T =20}

] 5 ¥ Evaluate

- strong
Typhoon . Wind
-  >17m/s
E
5w
< E
g e
3 20 . Correlation: 0.909
E FMSe (blas removed) .szgs ]
; rmse: 4.18 1
mf_ : bias: -1.51
E Y= 1.24X-7.75
r —— 0 10 20 30 40 50
23 a0 fain=0 " fmmit) DROP SONDE(m/s)
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GOSAT and GOSAT-2:
ases Observing Satellite

- Monitoring global distribution of Greenhouse Gases from =
- GOSAT is Observing Carbon dioxide and Methane at 100-1000km spatial

R

re ™ e
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GOSAT for a decade long observation

Thermal And Near infrared
Sensor for carbon
Observation

TANSO-FTS

Coordination oo for UV, Visible, SWIR | o
oordination Group for , Visible, IMABEL.., o
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GOSAT TANSO-FTS in space for more than 7 years

The typical accuracy of retrieved column-averaged dry air mole fractions of
CO, and CH, are 2ppm or 0.5% and 13ppb or 0.7%, respectively.

Coordination ‘M,ngmly mean global CO, and CH, since 2009 GOSAT ﬁa
Meteorological Satellites launch Rer i te ide maser CGMS

Agency, version?, Date 20147 [update filed in the slide master]




Coordination Group for Meteorological Satellites - CGMS

Research Highlight in 2015

Turner et al. (2015) has compared North America CH4 emissions between the Emission Database for
Global Atmospheric Research (EDGAR) v4.2 model, the 2012 US Environmental Protection Agency (EPA)
inventory, and the GOSAT Level 2 products. The analytical results show that the EDGAR and EPA
bottom-up inventories underestimate a US anthropogenic methane source. The emissions are highest
in the south—central US, the Central Valley of California, and Florida wetlands; large isolated point
sources such as the US Four Corners also contribute.

(*2]
o

Emission Scaling Factors (Posterior / Prior): +2 Tga'

B EDGARVA.2
[ 2012 EPA Inventory
[ 1This work

With GOSAT

L

US Estimated
methane emissions
WIth OSAT

J i

US Anth  Oil/Gas Livestock Waste Coal

Fo TS 5y ©

e o ——S 2.0
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US Methane Emissions (Tg a'1)
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International collaboration to demonstrate the effectiveness GGOz
of greenhouse gases monitoring from space \\g

2008 2009 2010 2011 2012 2013 2014 2015
2016

Radiometric calibration
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Prelaunch Annual Vicarious Calibration at the desert playa in Nevada
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GCOM-C: Global Change Observation Mission - Climate

Satellite under development...
I

GCOM-C

e Target Launch: 2016

e Main Instrument: SGLI (Second-generation GLobal Imager)

e Observe aerosols and clouds, as well as vegetation and
temperatures in the land and ocean region

e SGLI-derived phytoplankton, aerosol and vegetation activity
will be used for mapping fisheries, monitoring crop growth
and estimating crop vyield

Coordination Group for
Meteorological Satellites
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GCOM-C/SGLI:

SGLI 250m Visible-SWIR observation

v 250m resolution to detect finer structure in the . o

coastal area such as river outflow, regional

blooms, small current, and red tide.
1-km resolution 250-m resolution

LC81070362013260LGNO0, OC log10(chla) (2013/09/17 01:18 11.41) LC81070362013260LGNOO, OC log10(chla) (2013/09/17 01:18 11.41)
T =

R_Edogawa Riv.

v,
5

S

139.5 1396 139.7 139.8

1399 140

il
mg/m

0.3

i
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SGLI 250m Thermal infrared observations

v 250m resolution to detect finer structure in
the coastal area such as river outflow, and
influence of human activities.

LC81070362013260LGNOO, B10 (10904.0nm) 2013/09/17 01:18 11.41

1-km i 250-m

Riv. |
- . T

R

302.5

139.5 1396 139.7 139.8 139.9 140 1401 139.5 139.6 139.7 139.8 139.9 140
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Ea rthRE CPR — Cooperation with ESA

To reduce the uncertainties in global warming prediction by measuring
the three dimensional structure of clouds and aerosols, which are most
uncertain parameter in the numerical climate models. |

' Instrument

400 km altitude

« Sun-synchronous
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Ocean Environment Monitoring
 Developed Himawari-8 Ocean products based on the
GCOM-C/SGLI algorithms (Kurihara et al., 2016)
« Himawari Ocean Products
— NetCDF-CF format
— Sea Surface Temperature (2km res., 10-min/1-hr ave.)
— Night-time SST (2km res., 1-hr ave.)

— Ocean Color (Chlorophyli-a) (5km (full-disk)/1km (near
Japan) res., 1-hr ave.)

— Short Wave Radiation & Photosynthetically Available
Radiation (PAR) (5km (full-disk)/1km (near Japan) res.,
10-min/1-hr ave.)

Himawari-8 SST (1-hr ave) Himawari-8 Chl-a (1-hr ave)

104

« Prw

~ http://www.eorc.jaxa.jp/ptree
Agency, version?, Date 20147 [update filed in the

03Z May 18, 2016 27




Coordination Group for Meteorological Satellites - CGMS

Air Pollutant Monitoring

 Developed Hlmawarl
algorithms (Higurashi and Nakajima, 1999, 2002; Fukuda et al. 2013)

Air pollutant flows originated from wildfire in Indonesia and China can be
detected.

NGC_HO08_20151020 0230 R21_FLDK.02401_02401.nc

AOT1H H08_20151020_0230_1H_ARPbet FLDK.02401_ 02401.nc

http://www.eorc.jaxa.jp/ptree Aerosol.Optical Thicknes







