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CPR on EarthCARE (2016)

s EarthCARE : ESA Earth Explorer Core Mission
= Objective : evaluate the radiative interaction and radiative forcing of cloud and aerosol, and reduce the
uncertainties in global warming prediction by measuring 3 dimensional global structure of clouds and aerosols
= Joint mission by ESA and JAXA
« Launch in 2016, 3 years lifetime, 400 km altitude, sun-synchronous orbit at local time of 14:00

@« CPR (Cloud Profiling Radar)
=« The world’s first satellite-borne Doppler cloud radar

= Approximately 6 times higher sensitivity than CloudSat/CPR
cloud and precipitation process.

= Data release schedule
« L1B L+6 month;
@ L2A & L2B (CPR+ATLID) L+9 month
a L2B (others): L+18 month

« Data dissemination timing
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« 4instruments: CPR, Atmospheric Lidar (ATLID), Multi Spectral Imager (MSI) and Broad Band Radiometer (BBR)

« W-band (94GHz) radar to observe 3-dimentinal distribution and physical characteristics of cloud and drizzle.

= In-cloud vertical motion by Doppler measurement function has the potential to contribute to the understanding of
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SGLI (Second Generation Global Imager)

DPR on GPM (Global Precipitation Mission) Feb 2014~ GCOM-W/AMSR2  May 2012~ GCOM-WI1 BT G
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= GPM: international mission for high accurate/frequent global precipitation observation a Progress G\ [FG':aZ] n;:n (Groundres Gr/w; res of Kl ln[(f’:‘v]al
« Core observatory: developed under NASA and JAXA equal partnership « 2012.05.18 GCOM-W1 (SHIZUKU) launched o o fn)
s Constellation satellites: TRMM, Megha-Tropiques, DMSP, GCOM-W, « 2012.07.03 AMSR2 observation starts in A-Train orbit 6.925/7.3 18(35x62) | 43x75km | <0.34/0.43
MetOp, NOAA, Suomi-NPP, JPSS = 2012.07.04 Release AMSR2 observation images 1065 | y | 1.2(24x42) | 29x51km <0.70
= DPR (Dual-frequency Precipitation Radar ) « 2013.01.25 Public release of L1 products 187 Jang|065(14x22) | 16x27km | <0.70 1
« KuPR (13.6 GHz) and KaPR (35.5 GHz) « 2013.05.17 Public release of L2 products e e T aratm T
= Highly sensitive precipitation measurement = https://[gcom-w1.jaxa.jp/auth.html 89.0 0.15(3x5) | _4x6km | <1.20/1.40 5
= Calibration for constellation radiometers
« Datarelease s AMSR2 (Advanced Microwave Scanning Radiometer 2) Intercalibration results: Observed BT vs AMSR2—AMSR-E
& Launch+ 3 month: L1 limited release « Deployable main reflector system with 2.0 m diameter i - R T LY
a L+4 month: L2 liminted release a 20% finer resolution than AMSR-E with 1.6 m reflector 5 o E)% ® m
@ L+6 month: L1 & L2 public release = Frequency ch set is identical to that of AMSR-E except '~% m
additional 7.3 GHz channel to mitigate RFI of 6.9 GHz ch s* °
= Calibration system improved 18706V 1876 H 23804V 23.80uH
Satellite GPM core TRMM a Improved thermal design, intensive sunlight shielding DQ\ Soe) By 0 EETw
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CLEREERD 13597 & 35547 & 13796 & ' hevglrizn(fsgg:gsﬁgeg l?lgmrae‘:uency ch are weighted-summed sass s o 900y
frequiency) 13.603 GHz 35553 Ghz 13802 GHz to a large footprint of low frequency ch ‘5:) E:::) @ Qn
SWatwIdt 245km 125km 215km (6, 10, 18/23, 36GHz) based on antenna patterns -
Horizontal resolution 5km 5km 43km = Used to create all Level 2 products except precipitation, SST and SSW
Range resolution 250 m 250/500 m 250m @ http:/suzaku.eorc.jaxa.jp/GCOM_W/materials/w_productinfo_j.html
Minimum Ze and 18 dBZ 12 dBZ 18 dBZ
rain rate 0.3mm/h 05mm/h 0.7 mm/h « Intercalibration between AMSR2 and TMI/AMSR-E
Launch date (JST) 28 Feb. 2014 28 Nov. 1997 a Agqua/AMSR-E slow rotation mode data are used in addition to TRMM/TMI
Orbit (i N Non-sun synchronous = Brightness temperature (BT) differences between AMSR2 and TMI/AMSR-E seems to be BT-dependent.
(65 deg) (35 deg) = Intercalibration coefficients (slope and intercept) are derived and the investigation is underway.
Altitude 407 km 350 km = http://suzaku.eorc.jaxa.jp/GCOM_W/materials/product/140312_AMSR2_XcalResults_1-1.pdf
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a 250-m resolution and 1150-km (1400-km) swath for the land and coast observations |scanwian
= Near-UV (380nm) and polarization observation for the land aerosol estimation
= Two angle & two channel observations for the biomass and land cover ification Lty
= (Multiple calibration functions: solar diffuser, LED, Moon, and vical)
= L1,2, and 3 products will be released to the public one year after the launch e
« Data dissemination calibration

« Svalbard downlink station

VN: Soiar difuser, Internal lamp (LED. halogen),
Lunar by pitch s (~oncelmonth),
and dark current by masked pixes and
nighttme ob.

SW: Solr difuser, Internal lamp, Lunar, and
dark current by deep space window

TIR: Black body and dark current by deep space
window

ar

= Global observation data downlink including all the 250-m & 1-km
observation mode (Raw data: about 6GB/path)
= Japanese near-real time station
= Near-real time data distribution to specific users
= Abackup of the Svalbard station
« Direct downlink capability to other local stations
= Required to make agreement individually with JAXA
« General policy has been changed:
« GCOM data can be used freely for both science and commercial purpose
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« L1B: nominal 3.1 hours (worst 18 hours)
=« L2A (CPR): 5.4 hours (23 hours)
« L2A (ATLID,MSI): 4.4 hours (23 hours) ~ L2A
= L2B: 6.1 hours (26 hours)

=« EarthCARE workshop 2014 {
« 17-19 Sep. 2014, Tokyo
= http:/Amww.eorc.jaxa.jp/EARTHCARE/event/event_index.htm
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GOSAT (Green house gases Observing SATellite) Jan 2009~

= Monitor global distribution of greenhouse gases (CO2 & CH4) from space
« Errors of SWIR CO2 against aircraft are
Average: -1.56 ppm over land (-1.52 ppm over ocean),
Std: 2.36 ppm (2.02 ppm)
= Demonstrate the value of satellite-based concentration
data to estimate global CO2 fluxes
« Improve regional CO2 flux
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TANSO = Thermal And Near infrared Sensor for carbon Observation

GOSAT2 _(2017)

Launch  |Jan 23, 2009 (by H2A-15 rocket) « Improve FTS and CAIl with small design modification
Sun synchronous orbit = Reduce the noise by optimizing spectral coverage and improving analog electronics
Orbit i ﬂﬂvls‘ fewi'; 00 +1- 15min (12:47 Mar 17 =« Add CO, fluorescence and aerosol measurement capability
—— 5”:5""9 25min€ arth) « Add 2.3 pm band and shift the spectral coverage of 02A
T::’mamm Near infrared Spectrometer for « Imaging spectrometer, multi-angle measurement
Mission |carbon Observation (TANSO) « New function: intelligent pointing and sampling
Fourier Transform [Cloud and Aerosol « Onboard camera implements self pointing control to direct clear sky footprint
Spectrometer (FTS) |Imager (CAl)
Swath ;iﬁ:s'"c‘r";‘;;““r":c'kf 750-1000km « Preliminary specification of FTS
Resolution |10.5km 0.5-15km = Band1: 12900-13350 cm* (O2Achlorophyll, fluorescence), 5900-6350 cm*
5L 075078 m (CO2,CH4), 4800-5200 cm* (CO2), 4200-4300 cm'! (CO), 650-1400 cm'*
B2:1.56-1.72um  [B1: 0.38 um (C0O2,CH4,03)
Spectral  [B3: 1.92-2.08um  [B2: 0.67 um « Spectral resolution: 0.2 cmt
c B4:55-14.3 83:0.87 e
R S pman:;:mn B4 162 um « IFOV: 10.5 km with imaging capability
bands = SNR target: 400 for Band1, 300 for Bands 2, 3, and 4
izﬁ:{;‘m 0.2cm? 20nm = Coverage: cross track (£35deg), along track (+40deg<20deg)




