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         Background 

ÅMinister of MEXT committed at Earth 
Observation Summit on Apr. 2004 

ïGlobal Warming, Carbon Cycle 

ïClimate Change, Water Cycle 

ïDisaster mitigation 

ÅFuture Earth Observation system must reflect 

ïReliability 

ïContinuity 

ïUser oriented 

ñStable and continuous social 
infrastructureò 

Contribution to GEOSS 



Council for Science and 

Technology Policy (CSTP) 

Å3rd Science and Technology Basic Plan 

ÅTotal budget of $240B in 5 years 

ÅStrategic fields : Environment, Life science, 

Information/communication, Nano-

technology 

ÅOcean-Earth Observation Exploration 

System 

ÅOne of the 5 national critical technology 
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GCOM Mission 

ÅContinuation of ADEOSи 

ÅContribution to GEOSS 

ÅClimate, Weather, Water, Ecosystem, 

Agriculture, etc. in GEOSS 9 areas 

ÅFocus on Climate change / Global warming 

and Water cycle committed in Summit 

ÅContribution to operational fields like 

weather forecast, fisheries, etc. 

ÅLong term continuous measurements 

 



Scientific Targets 

ÅAccurate estimation of aerosol 

radiative forcing 

ÅValidation of climate models 

ÅAccurate estimation of primary 

production 

ÅBetter understanding of coastal 

phenomena 

ÅBetter understanding of sea ice trend 

 





Operational Applications 

ÅInput to NWP 

ÅExtreme weather forecasting  

ÅFisheries 

ÅNavigation 

ÅCoastal management 

ÅCrop yield estimation 

ÅMonitoring forest decrease 

ÅMonitoring volcano eruptions  

ÅMonitoring forest fire 



GCOM satellites 
ÅGCOM-W1 
ïAMSR2 (Advanced Microwave 

Scanning Radiometer 2) 

ïLaunched on 18, May., 2012 

ÅGCOM-C1 
ïSGLI (Second generation Global 

Imager) 

ïPlanned to be launched in fiscal 
2016 

ÅPlan for the 2nd  and 3rd  
generations 
ïGCOM-W2 (in 2019),  

  GCOM-W3 (in 2024) 

ïGCOM-C2 (in 2020), 

 GCOM-C3 (in 2024) 



GCOM-W1 Launch 
ÅGCOM-W1 was launched at 1:39, 18, May, 

2012. 

ÅGCOM-W1 was accurately put into the orbit. 

ÅGCOM-W1 finished its critical phase including 

AMSR2 rotation at 4rpm. 

ÅGCOM-W1 was put into A-train orbit on 1, July. 

ÅAMSR2 has been operational from 6, July. 

ÅAMSR-E is rotating from Dec. 2012 at 2rpm for 

cross calibration. 

 



GCOM-W1 òSHIZUKUó was successfully 

launched on May 18, 2012 (JST).  
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GCOM-W1 
ÅOrbit 
ïSun synchronous orbit 

ïHeight: about 700km 

ïLocal time of ascending node: 13:30 

ÅWeight: about 1.99t 

ÅPower : about 3.9kW  

ÅLifetime: 5 years 

ÅData transmission 
ïGlobal observation data are stored and transmitted 

every orbit period 

ïObserved data are transmitted to ground stations in 
real time 

 

 



A-Train and GCOM-W1 

                               

15 195sec 

86sec 

GCOM-W1 

Â After invitation to A-Train constellation from NASA, JAXA and A-Train 

members studied the possibility of participation of GCOM-W1 to A-

Train. 

Â Participation of GCOM-W1 to A-Train was approved by A-Train 

members last October. The position of GCOM-W1 is ahead of Aqua. 

Â Benefits of joining the A-train are: 

Å Precise inter-calibration between AMSR-E and AMSR2; and 

Å Synergy with A-Train instruments for new Earth science research. 



Downlink 

ÅFreq : 8245MHz 

ÅPolarization : RHCP 

ÅModulation : OQPSK 

ÅData Rate : 10Mbps (20Msps) 

ÅCoding : CCSDS, Reed-Solomon, 

convolution 



GCOM-W1 satellite 

Instrument 
Advanced Microwave Scanning 

Radiometer-2 

Orbit 
Sun Synchronous orbit 

 Altitude 699.6km (over the equator) 

Size 5.1m (X) * 17.5m (Y) * 3.4m (Z) 

Mass 1880kg 

Power Over 4050W 

Launch JFY2011 (CY2012 Winter) 

Design Life 5-years 

Status Preliminary Design started in JFY2007 

GCOM-W (Water) 

ïGCOM-W1/AMSR2 will contribute to long-term observation of global water and energy cycle. 

ïContinue AMSR-E observation (high spatial resolution, low-frequency channels,etc.). 

ïConstruct reliable long-term dataset to contribute for understanding and monitoring of climate 
change. 

ïContribute to operational use by providing continuous cloud-through SST, frequent and 
quantitative storm observation to maintain precipitation forecast accuracy. 



Basic requirements for AMSR 2 

ÅMinimum modifications from AMSR on 
ADEOS-II to reduce risks/cost and keep 
the earliest launch date. 

ÅSeveral essential improvements. 

ïImprovement of calibration system including 
warm load calibration target. 

ïConsideration to C-band radio frequency 
interference (RFI). 



Basic requirements for AMSR 2 
ÅAntenna : 2.0m, offset parabolic antenna 

ÅChannel sets 
ïIdentical to AMSR-E (no O2 band channels) 

ï6.925,7.3, 10.65, 18.7, 23.8, 36.5, 89.0GHz 

ïDual polarization 

ÅCalibration 
ïImprovements of hot load etc. 

ïEnhance pre-launch calibration testing 

ÅOrbit 
ïA-Train 

ÅMission life 
ï5 years 



Improvement of hot load 

ÅAdoption of temperature controlled 

reflector over hot load 

ÅMinimize the effect of thermal interference 

ÅDesign results shows the maximum 

temperature difference less than 2K 

ÅBrightness temperature accuracy will be 

around 0.1K  



Prototyping and testing 

Calibration Assembly MPU testing board 



Improvement of HTS(Hot Load) 

 
(1) Temperature inside HTS is kept constant (= 20 degrees C) using 

heaters on 5 walls of HTS and TCP.  

(2) Sunshields attached to HTS and TCP minimize the sun light reflection 

into HTS. 

(3) TCP thermally isolates HTS from SU structure (much colder than HTS). 

SU structure 

Spin axis 

Microwave 

Absorber 

AMSR-E  HTS 

(Cross section) 

HTS: High Temperature noise Source, TCP: Thermal Control Panel, SU: Sensor Unit 

SU structure 

Heater 

Sunshield 

TCP 

AMSR2  HTS 

(Cross section) 

Sunshield 

É Maximum temperature difference inside HTS : less than 2K 

É Estimated brightness temperature accuracy :  

ü 0.2 K (Variable bias during orbit, season, design life) 

ü 0.1 K (Random due to quantization )      



Temperature Resolution 

Frequency Resolution(target) 

 

6.925 <0.34(0.3) 

7.3 <0.43 

10.65 < 0.7(0.6) 

18.7 < 0.7(0.6) 

23.8 < 0.6(0.55) 

36.5 < 0.7(0.65) 

89.0 < 1.2(1.1) 



Overview of AMSR2 instrument 

AMSR2 Channel Set 
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10.65 100 1.2 (24 x 42) 

18.7 200 0.65 (14 x 22) 

23.8 400 0.75 (15 x 26) 

36.5 1000 0.35 (7 x 12) 

89.0 3000 0.15 (3 x 5) 5 

GCOM-W1/AMSR2 characteristics 

Orbit 

Sun Synchronous with 

699.6km altitude (over the 

equator) 

Launch JFY2011 

Design-Life 5-years 

Local time 13:30 LTAN 

Swath width 1450km 

Antenna 2.0m offset parabola 

Incidence 

angle 
Nominal 55 degree 

Deployed 

ÅDeployable main reflector 
system with 2.0m diameter. 

ÅFrequency channel set is 
identical to that of AMSR-E 
except 7.3GHz channel for RFI 
mitigation. 

ÅTwo-point external calibration 
with the improved HTS (hot-
load). 

ÅDeep-space maneuver will be 
considered to check the 
consistency between main 
reflector and CSM. 

Stowed 
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Radiometer sensitivities were computed as follows. 

- Use center 2-points among 16-points (4-points among 32-points for 89GHz) and consecutive 10-scans (in total, 2*10=20 samples for lower 

frequencies, 4*10=40 samples for 89GHz) to compute standard deviation of radiometer counts, and then convert to temperature scale. 

- Compute radiometer sensitivities for HTS (approx. 290K) and CSM (approx. 3K) temperatures, and then interpolate those values to derive 

radiometer sensitivities at150K temperature. 

- Average those instantaneous values during the period indicated in the chart. 

AMSR-E on-orbit (2002/6-2003/1) AMSR2 on-orbit (2012/7) N̄ominal  Target 

All channels meet the requirements of radiometer sensitivity. 

On-Orbit Radiometer Sensitivity 
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Sea Surface Temperature 

Total Precipitable Water Cloud Liquid Water 

Sea Surface Wind Speed 

Monthly average (July 15 ï August 14, 2012) 

Monthly AMSR2 Images (unvalidated) 
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Monthly AMSR2 Composite Image 

Global composite image produced from sea surface temperature, integrated cloud liquid water, sea ice concentration, snow depth, 

and soil moisture content observed by AMSR2 in April 2013. For sea ice, the maximal extent in April is shown in white. For cloud 

liquid water, areas with monthly mean of 0.2 mm or larger are shown in perfect white, and areas with less cloud water by changing 

transparency. Other geophysical parameters are shown by monthly mean. 
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Depression of SST by Typhoon passage 
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May 1-15, 2012 May 16-31, 2012 June 1-15, 2012 June 16-31, 2012 

July 1-15, 2012 July 16-31, 2012 August 1-15, 2012 August 16-31, 2012 

September 1-15, 2012 September 16-30, 2012 October 1-15, 2012 October 16-31, 2012 

AMSR2 WindSat 
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Soil Moisture 

Anomaly Ratio 

by Microwave 29 



Cross Calibration with AMSR-E 

ÅAMSR-E is now rotating at 2rpm. 

ÅAMSR-E and AMSR2 will remain in A-train 

at least 1 year. 

ÅCross calibration will be conducted during 

this 1 year period. 

ÅNew calibration parameters of AMSR-E 

will be determined. 

ÅThe whole AMSR-E products will be 

reprocessed using this new parameters. 
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AMSR2 23V Descending AMSR-E 2rpm 23V Descending 

Å Orbits and frequency channel sets are almost identical: no corrections are 

needed for center frequency, incidence angle, and observing local time. It 

enables cross calibration in wide range of Tbs over land, ice, and ocean. 

Å AMSR-E observations resumed from December 4, 2012 with 2rpm rotation 

speed. Geolocation and Tbs are computed by modified software. 

Å Observation is sparse, but reasonable for global-scale comparison. 

Å Calibration improvement of 2rpm mode data is underway. 

Direct comparison with AMSR-E 



products IFOV std. accr. dynamic range 

brightness temp. 5-50km ± 1.5K 2.7-340K 

total prec. water 15km ± 3.5kg/m3 0-70kg/m3 

cloud liq. water 15km ± 0.05kg/m2 0-1.0kg/m2 

precipitation 15km Ocean: 50% 

Land:± 120% 

0-20mm/h 

SST 50km ± 5 ęC  -2-35ęC 

sea surf. winds 15km ± 1m/s 0-30m/s 

sea ice conc. 15km ± 10% 0-100% 

snow depth 30km ± 20cm 0-100cm 

soil moisture 50km ± 10% 0-40% 



Changes in AMSR-E sea ice 

extent 

2002 2004 2003 

2005 2006 2007 
AMSR-E sea ice extent over northern polar region on August 20 of recent 6 years (2002-2007). 

Images were obtained from the Arctic Sea-Ice Monitor site maintained by the International Arctic 

Research Center (http://www.ijis.iarc.uaf.edu/en/index.htm). 



September 

average in 1980s 

September 16, 2012 

The smallest sea ice 

extent by satellite was 

recorded in 2012. 
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September 9, 2013 

As of September 9, 

decrease of sea ice 

extent is less significant. 



http://www.ijis.iarc.uaf.edu/seaice/extent/Sea_Ice_Extent_v2_L.png


Atlantic 

Patific 

Northern Hemisphere-153km2/day 

Bering Sea+0.5km2/day 

Barents Sea-30km2/day 

http://kuroshio.eorc.jaxa.jp/JASMES/climate/index.html 

Combining histrical dataset and AMSR-E/AMSR2 
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Obs. sites: 11GPS  

Obs. Sites: 54SONDE  

Photo: Japan 

Meteorological Agency 

Photo: Geospatial 

Information Authority of 

Japan 

Photo: JAMSTEC 

Total Precipitable Water 

Sea Surface Temperature 

U̧tilization of existing global observation 

network such as radiosondes, ocean 

buoys, and GPS measurements. 



6GHz-SST 

(Standard) 

10GHz-SST 

(Research candidate) 

Sea surface wind speed (Standard) 

All-weather sea surface wind speed 

(Research candidate) 

Validation of 10GHz-SST against buoy 



Asc. 

(day) 
Dsc. 

(night) 
A + D 

AMSR2 10-GHzSST(degC) 

Asc. + Dsc. Asc. (day) Dsc. (night) 

Bias  0.193 0.221 0.168 

RMSE  0.87 0.85 0.89 

Correlation 0.991 0.992 0.990 

(NOTE) SST under 10 degC is not excluded in comparison with buoys. 
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Period: Jul. 24, 2012 ï Jan. 18, 2014) 



http://sharaku.eorc.jaxa.jp/AMSR/elnino2/201404/WINDSAT140430SSTShi201L.png
http://sharaku.eorc.jaxa.jp/AMSR/elnino2/201404/WINDSAT140430SSTShi201ANOML.png







