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Table 1.

GCOM-W1 Products

Accuracy !
Product Areas Resolution Range
Data release Standard Goal
Integrated water vapor Glo(l)):el;lc‘:ver 15 km +3.5 kg/m? +3.5 kg/m? +£2.0 kg/m* | 0-70 kg/m?
Integrated cloud liquid water Global, over 15 km +0.10 kg/m? +0.05 kg/m? +0.02 kg/m? 0-1 02
ocean kg/m
s Global, except Ocean+ 50 % | Ocean £50% Ocean +20%
Precipitation cold latitudes | > K™ | Land+120% | Land+120% | Land=80% |°20mmh
Sea surface temperature Glo(l))jel;r(:ver 50 km +0.5°C +0.5°C +0.2 °C -2-35°C
. Global, over
Sea surface wind speed ocean 15 km +1.5m/s + 1.0 m/s + 1.0 m/s 0-30 m/s
Sea ice concentration Polar region, 15 km +10 % +10% +5% 0-100 %
over ocean
Snow depth Land 30 km +20 cm +20 cm +10cm 0-100 cm
Soil moisture Land 50 km +10 % +10% +5% 0-40 %

= A

A)

HR/KZ&% & (Integrated water vapor)

B)

0

BIEDAMSR-ET /L= U XA, K « Bkl bR < 2R ik,

EREMEAE SRR EEZRELES, 74T Y XABFOELE LTLL

TAREZEZLNET,

- EORREEHE R R T T T VD ) S 0D KIRSHE R O fRATE
DT HEZ FRIFHRE LTHND Z &y

- JEWERSCRR AR IS T D HEE R E Ot

FE% /K& (Integrated cloud liquid water)
HBAEDAMSR-ET /LY XL, K - Rk b < 2ERIEE IR0 T
PHERR SN TKEZHM LET, 73 XARRAFOE S L LTULT
WEZBIVET,
- EREEE e S OKUR - fE LR EOMIERE AN D 2 &
RIRRKZAKR DR E M A EE LT EHEE X175 2 &,
- EBIAELVL—H R EORER) B— Ml U v Z R O R
FOT AT XAKE,

Bk & (Precipitation)

BIfEDAMSR-ET /L 3 U X AT RO HFER K B4 HEE LET, L,
RIS T AHEERE X E 7R & LT > TV ET, AMSR2DREK
T3y XL, REEOKEH] (GPM) FHEICBIT AR LERE L.,

1 Accuracy is defined as the root-mean-square error at an instantaneous value unless otherwise stated.
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- g LA O O IERE /L IE,

g _EJRGHE  (Sea surface wind speed)
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WFIK 2 (Sea ice concentration)
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FEEDE (Snow depth)
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Proposal Cover Sheet
JAXA GCOM Research Announcement

Proposal No. (Leave Blank for JAXA Use)
Title
Research category (circle one)  Algorithm Validation Application
Principal Investigator
Job
Name Title
Department
Institution
Address
Country
E-mail
Telephone
Facsimile
Co - Investigator
Name Institution Telephone E-mail
Budget (thousand yen)
JFY2008 JFY2009 JFY2010 TOTAL
(Leave Blank for JAXA Use)
Authorizing Official:
(Name and Title) (Institution)
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2009
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Month
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BUDGET SUMMARY

1. Personnel Expenses

Outside EORC (unit: thousand yen)
2008 2009 2010 | TOTAL
2. Computers / Peripheral Equipment
2.1 EORC Lease Workstation
] Workstation
2.2 Peripherals / Software (unit: thousand yen)
Peripherals / Software 2008 2009 2010 | TOTAL
3. Subcontracts (unit: thousand yen)
ITEM 2008 2009 2010 | TOTAL
4. Expendable Materials and Supplies
ITEM (unit) 2008 | 2009 | 2010 |TOTAL
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5. Travel Expenses (unit: days / times or days / travelers)

Departure Point — Destination 2008 2009 2010
6. Observation Equipment (unit: thousand yen)
ITEM 2008 2009 2010 Total
7. Satellite Data (unit: thousand yen)
Name of Cost
Satellite / Distributor Purpose 2008 2009 2010 | TOTAL
Sensors
8. Other Data (unit: thousand yen)
Name of . Cost
Datasets | D\Stributor | Purpose o505 9009 | 2010 | TOTAL
9. Others (unit: thousand yen)
ITEM 2008 2009 2010 | TOTAL
TOTAL |
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BUDGET SUMMARY (EXAMPLE)

1. Personnel Expenses

Outside EORC (unit: thousand yen)
2007 2008 2009 | TOTAL
Part-time job for DSD data analysis 320 320 160 800
(40x8)| (40x8)| (20x8)| (100x8)
2. Computers / Peripheral Equipment
2.1 EORC Lease Workstation
Workstation
2.2 Peripherals / Software (unit: thousand yen)
Peripherals / Software 2007 2008 2009 | TOTAL
CD-RW Drive 50 50
3. Subcontracts (unit: thousand yen)
ITEMS 2007 2008 2009 | TOTAL
Software development — for DSD. data 300\ 1,500 600| 2,400
analysis
4. Expendable Materials and Supplies
ITEMS (unit) 2007 | 2008 | 2009 |TOTAL
Smm tape (112m) 60 50 50 160
CD-R 100 100 120 320
MO (640MB) 10 15 10 35
A4 Paper (package of 500 sheets) 2 2 1 5
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5. Travel Expenses

(unit: days / times or days / travelers)

Departure Point — Destination 2007 2008 2009
Tokyo - Washington, D.C. 72 771
Tokyo - Paris /1 8/1
Tokyo - Paris 6/1
Tokyo - Osaka 31
6. Observation Equipment (unit: thousand yen)
ITEMS 2007 2008 2009 Total
Micro Rain Radar 1,500 1,500
7. Satellite Data (unit: thousand yen)
Name of Cost
Satellite / Distributor Purpose 2007 2008 2009 | TOTAL
Sensor
8. Other Data (unit: thousand yen)
Name of o Cost
Dataset | Distributor | "Purpose o557 o008 [ 2009 | TOTAL
9. Others
ITEM 2007 2008 2009 | TOTAL
TOTAL | 2342| 1,987 941| 5270]
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JAXA DATA REQUIREMENTS

1. JAXA-Archived Satellite Datasets
(ADEOS, JERS-1, ERS, MOS, SPOT, LANDSAT, TRMM, Aqua, ADEOS-II, ALOS)

Name of Satellite / Sensor Quantity Purpose
(scenes)
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B.1 Instructions for budget summary

Provide a budget summary by cost element (Personnel Expenses, Computers/Peripheral
equipment, Subcontracts, Expendable Materials and Supplies, Travel Expenses, Observation
Equipment, Satellite Data, Other Data, and Others), sorted by Japanese fiscal year as in the
example attached to this form. An annual summary budget should also appear on the last line.

(1)

(2)

€)
(4)
()

(6)
(7)

(8)
)

Personnel expenses

Enter expenses for part-time workers here as the total cost calculated by multiplying the unit
cost per day by the number of days. For part-time workers, use your own cost estimates.
Computers/peripheral equipment/software

Enter the lease and rental cost of computers and/or peripheral equipment. Note that JAXA
has the right to change specifications of all equipment. Also enter the cost of software here.
Subcontracts

Provide the cost of subcontracts to outside companies or organizations here.

Expendable materials and supplies

Enter the quantity of each item, following the example.

Travel expenses

Describe the proposed domestic and/or international travel including information on
destination and number of days/number of times (or travelers).

Observation equipment

Enter costs of observation equipment including installation cost.

Satellite data

Investigators requesting satellite data other than JAXA-owned or archived data (listed in the
next section) should provide cost information here.

Other data

Enter costs for data other than satellite data.

Others

Enter costs for publication and others here.

B.2 Instructions for data requirements

JAXA-owned satellite data includes AMSR and AMSR-E data and other satellite data listed
below. JAXA will provide requested data judged necessary for the proposed research, subject to
availability of data processing.

- Marine Observation Satellite (MOS) (only around Japan)

- LANDSAT (only around Japan)

- SPOT (only around Japan, available until JFY2001)

- European Remote-sensing Satellite (ERS)-1, 2 (only around Japan; for Japanese
researchers only; available until JFY2002)

- Japanese Earth Resources Satellite (JERS)-1 (global)

- Tropical Rainfall Measuring Mission (TRMM)

- Advanced Earth Observing Satellite (ADEOS)

- Advanced Microwave Scanning Radiometer for EOS (AMSR-E) aboard EOS-Aqua
satellite

- Advanced Earth Observing Satellite-11 (ADEOS-II)

- Advanced Land Observing Satellite (ALOS) (TBD scenes from JAXA archives)

Data availability can be checked on JAXA’s Earth Observation Satellite Data Distribution
Service (linked from EORC website, http://www.eorc.jaxa.jp/en/about/distribution/index.html).
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1. Introduction

Comprehensive observation, understanding, assessment, and prediction of global climate change are
common and important issues for all mankind. This is also identified as one of the important
socio-economic benefits by the 10-year implementation plan for Earth Observation that was adopted by
the Third Earth Observation Summit to achieve the Global Earth Observation System of Systems
(GEOSS). International efforts to comprehensively monitor the Earth by integrating various satellites,
in-situ measurements, and models are gaining importance. As a contribution to this activity, the Japan
Aerospace Exploration Agency (JAXA) plans to develop the Global Change Observation Mission
(GCOM). GCOM will take over the mission of the Advanced Earth Observing Satellite-II (ADEOS-II)
and develop into long-term monitoring of the Earth.

As mentioned in the fourth assessment report of the Intergovernmental Panel on Climate Change
(IPCC), warming of the climate system is unequivocal as is now evident from observations of increases in
global average air and ocean temperatures and widespread melting of snow and ice. However, climate
change signals are generally small and modulated by natural variability, and are not necessarily uniform
over the Earth. Therefore, the observing system of the climate variability should be stable, and should
cover a long term over the entire Earth.

To satisfy these needs, GCOM consists of two medium-size, polar-orbiting satellite series and multiple
generations (e.g., three generations) with one-year overlaps between consecutive generations for
inter-calibration. The two satellite series are GCOM-W (Water) and GCOM-C (Climate). Two
instruments were selected to cover a wide range of geophysical parameters: the Advanced Microwave
Scanning Radiometer-2 (AMSR2) on GCOM-W and the Second-generation Global Imager (SGLI) on
GCOM-C. The AMSR?2 instrument will perform observations related to the global water and energy cycle,
while the SGLI will conduct surface and atmospheric measurements related to the carbon cycle and
radiation budget. This chapter presents an overview of the mission objectives, observing systems, and data
products of GCOM.

2. Mission Objectives
The major objectives of GCOM can be summarized as follows.

- Establish and demonstrate a global, long-term Earth-observing system for understanding climate
variability and the water-energy cycle.

- Enhance the capability of climate prediction and provide information to policy makers through
process studies and model improvements in concert with climate model research institutions.

- Construct a comprehensive data system integrating GCOM products, other satellite data, and in-situ
measurements.

- Contribute to operational users including weather forecasting, fishery, and maritime agencies by
providing near-real-time data.

- Investigate and develop advanced products valuable for understanding of climate change and water
cycle studies.

Detailed explanations of the objectives are as follows.

(1) Understanding global environment changes
A) Establish and demonstrate a global, long-term Earth-observing system that is able to
observe valuable geophysical parameters for understanding global climate variability and
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B)
C)
D)

E)

F)
G)

H)
D

water cycle mechanisms.

Contribute to improving climate prediction models by providing accurate values of model
parameters.

Clarify sinks and sources of greenhouse gases.

Contribute to validating and improving climate prediction models by forming a
collaborative framework with climate model institutions and providing long-term
geophysical datasets to them.

Detect trends of global environment changes (e.g., global warming, vegetation changes,
desertification, variation of atmospheric constituents, wide area air pollution, and depletion
of ozone layers) from long-term variability of geophysical parameters by extracting
short-term (three- to six-year) natural variability.

Advance process studies of Earth environmental changes using observation data.

Estimate radiative forcing, energy and carbon fluxes, and albedo by combining satellite
geophysical parameters, ground in-situ measurements, and models.

Advance the understanding of the Earth’s system through the activities above.

Contribute to an international environmental strategy utilizing the results above.

(2) Direct contribution to improving people’s lives

A)

B)
0)
D)
E)
F)
G)
H)
D

Improvement of weather forecast accuracy (particularly typhoon track prediction, localized
severe rain, etc.).

Improvement of forecast accuracy for unusual weather and climate.

Improvement of water-route and maritime information.

Provision of fishery information.

Efficient coastal monitoring.

Improved yield prediction of agricultural products.

Monitoring and forecasting air pollution including yellow dust.

Observation of volcanic smoke and prediction of the extent of the impact.

Detection of forest fires.

3. Observing Systems

3.1. Overall concept

As mentioned in the previous section, the entire GCOM will consist of two satellite series spanning
three generations. However, a budget will be approved for each satellite. Currently, only the GCOM-W1
satellite has been approved for actual development as the first satellite in the GCOM series. Both
GCOM-WI and GCOM-CI1 satellites will be medium-size platforms that are smaller than the ADEOS-II
satellite. This is to reduce the risk associated with large platforms having valuable and multiple observing
instruments. Also, since the ADEOS-II problem was related to the solar paddle, a dual solar-paddle
design was adopted for both satellites. To assure data continuity and consistent calibration, follow-on
satellites will be launched so as to overlap the preceding satellite by one year. The concept is summarized
in Fig. 1.

Jan. 2012 1-year

| GCOM-W1 | -~

T | _______GCOMW2_ ______.
Launch T | _______GCOMW3 ____ i

Launch

Fig. 1. GCOM concept
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3.2. GCOM-W1 and AMSR2 instrument

Figure 2 presents an overview of the GCOM-W1 satellite; its major characteristics are listed in
Table 1. GCOM-W1 will carry AMSR2 as the sole onboard mission instrument. The satellite will
orbit at an altitude of about 700km and will have an ascending node local time of 1330, to maintain
consistency with Aqua/AMSR-E observations.

X T [

\f

2z iEkI7I

Fig. 2. Overview of GCOM-W1 satellite

TABLE 1
MAJOR CHARACTERISTICS OF GCOM-W1 SATELLITE

Instrument Advanced Microwave Scanning Radiometer-2 (AMSR2)
Orbit Sun-synchronous orbit
Altitude: 699.6km (over the equator)
Size 5.Im (X) * 17.5m (Y) * 3.4m (Z)
Mass 1880kg
Power Over 4050W
Launch JFY2001 (beginning of CY2012)
Design Life 5 years
Status Preliminary design started in JFY2007

Figure 1 presents an overview of the AMSR2 instrument in two different conditions. Also, basic
characteristics including center frequency, bandwidth, polarization, instantaneous field of view
(FOV), and sampling interval are indicated in Table 2. The basic concept is almost identical to that
of AMSR-E: a conical scanning system with a large offset parabolic antenna, feed horn cluster to
realize multi-frequency observation, external calibration with two temperature standards, and
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total-power radiometer systems. The 2.0m diameter antenna, which is larger than that of AMSR-E,
provides better spatial resolution at the same orbit altitude of around 700km. The antenna will be
developed based on the experience gained from the 2.0m diameter antenna for ADEOS-II AMSR
except the deployment mechanism. For the C-band receiver, we adopted additional 7.3GHz
channels for possible mitigation of radio-frequency interference. An incidence angle of 55 degrees
(over the equator) was selected to maintain consistency with AMSR-E. The swath width of 1450km
and the selected satellite orbit will provide almost complete coverage of the entire Earth’s surface
within two days independently for ascending and descending observations.

Fig. 3. Sensor unit of AMSR?2 instrument in deployed (left and center) and stowed (right) conditions.

TABLE 2
FREQUENCY CHANNELS AND RESOLUTIONS OF AMSR2 INSTRUMENT

fr(e?eﬂéiz Bandwidth | o i otion Beam width [deg.] Sampling interval
[gHZ] Y [MHZ] (Ground resolution [km]) [km]
1.8/1.7
6.925/7.3 350 556 x5
1.2
10.65 100 (04 x 42)
18.7 200 (125522) 10
Vand H 0.75
23.8 400 1913
0.35
36.5 1000 T 12)
0.15
89.0 3000 (x9) 5

3.3. GCOM-C1 and SGLI instrument

Figure 4 gives an overview of the GCOM-C1 satellite; its major characteristics are listed in Table 3.
GCOM-C1 will carry SGLI as the sole mission onboard instrument. The satellite will orbit at an altitude
of about 800km; the descending node local time will be 1030, to maintain a wide observation swath and
reduce cloud interference over land.
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Fig. 4. Overview of GCOM-C1 satellite

TABLE 3
MAJOR CHARACTERISTICS OF GCOM-C1 SATELLITE

Instrument Second-generation Global Imager (SGLI)
Orbit Sun—synchronous orbit
Altitude: 800km (over the equator)
Size 4.6m (X) *16.3m (Y) * 2.8m (Z)
Mass 1950kg
Power Over 4250W
Launch JFY2012 (TBD)
Design Life 5 years
Status Research phase

The SGLI instrument has two major new features: 250m spatial resolution for most of the visible
channels and polarization/multidirectional observation capabilities. The 250m resolution will
provide enhanced observation capability over land and coastal areas where the influences of human
activity are most obvious. The polarization and multidirectional observations will enable us to
retrieve aerosol information over land. Precise observation of global aerosol distribution is a key for
improving climate prediction models.

SGLI consists of two major components: the Infrared Scanner (IRS) and the Visible and
Near-infrared Radiometer (VNR). An overview of the SGLI instrument is shown in Fig. 5 for the
entire radiometer layout, IRS, and VNR components. Also, requirements for sensor performance are
listed in Tables 4 and 5. VNR can be further divided into two components: VNR-Non Polarized
(VNR-NP) and VNR-Polarized (VNR-P). VNR-NP and VNR-P are the 11-channel multi-band
radiometer and the polarimeter with three polarization angles (0, 60, and 120 degrees). VNR-P has a
tilting function to meet the scatter angle requirement from aerosol observation. The IRS is an
infrared radiometer covering wavelengths from Ium to 12um. It consists of short infrared (SWI;
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1.05 to 2.21um) and thermal infrared (TIR 10.8 and 12.0um) sensors. It employs a scanning mirror
system with a 45-degree tilted flat mirror rotating continuously to realize an 80-degree observation
swath and calibration measurement in every scan.

Through intensive discussions and optimizing studies, the number of SGLI channels was
decreased from the 36 channels of GLI aboard ADEOS-II to 19 channels, while the number of
SGLI standard products will increase compared to those of GLI.

VNR Electronics

IRS Electronics

IRS Radiometer

Earth direction
Cirbit direction I

Diffusion plate
VNR-NP telescope

fer sun calibration

Fig. 5. Overview of SGLI radiometer layout (upper), IRS instrument (lower-left), and VNR radiometers
(lower-right).

TABLE 4
SGLI MAJOR PERFORMANCE REQUIREMENTS

Item Requirement
Spectral Bands VNR-NP 11CH 380-865nm
VNR-P 2CH 670, 865nm / 0, 60, 120deg Polarization
IRS SWI 4CH 1.05-2.21pm
IRS TIR 2CH 10.8, 12.0um
Scan Angle VNR-NP 70deg (Push-broom scanning)
VNR-P 55deg (Push-broom scanning)
IRS SWI/TIR  80deg (45deg rotation mitror scanning)
Instantaneous field of view | VNR-NP 1000m (VN9CH), 250m
(IFOV) at nadir VNR-P 1000m
IRS SWI 250m (SW3CH), 1000m SW1,2,4CH)
IRS TIR 500m
Quantization 12 bit
Absolute Calibration Accuracy | VNR: <3% IRS : <5% TIR : <0.5K
Life Time 5 Years
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TABLE 5

SGLI OBSERVATION REQUIREMENT DETAILS

CH A | AL IFOV SNR L (for SNR)
nm: VNR, IRS SWI m SNR: VNR, IRS SWI W/m®/st/um
um: IRS TIR NEAT(K): IRS TIR

VNR-NP VNI 380 10 250 250 60
VN2 412 10 250 400 75

VN3 443 10 250 300 64

VN4 490 10 250 400 53

VN5 530 20 250 250 41

VN6 565 20 250 400 33

VN7 670 10 250 400 23

VN8 670 20 250 250 25

VN9 763 8 1000 400 40

VNI10 865 20 250 400 8

VN11 865 20 250 200 30

VNR-P Pl 670 20 1000 250 25
P2 865 20 1000 250 30

IRS SWI SWI 1050 20 1000 500 57

SW2 1380 20 1000 150 8

SW3 1630(TBD) 200 250 57 3

SW4 2210 50 1000 211 1.9

IRS TIR Tl 10.8 0.7 500 0.2 300 (K)

T2 12.0 0.7 500 0.2 300 (K)

4. Products

Geophysical products made available by GCOM-C1 and GCOM-W1 are listed in Tables 6 and 7.
There are two categories of data products: standard product and research product. A “standard”
product is defined as a product with proven accuracy that is to be operationally processed and
distributed. In contrast, a “research” product is a prototype for a standard product and is processed

on a research basis. Both tables indicate standard products with shading.
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TABLE 6
GEOPHYSICAL PRODUCTS OF GCOM-C1

Multi Sensor Merged Sea Surface Temperature

GCOM-C Geophysical Products Resolution
Precise Geometrically Corrected Image 250m
Atmospherically Corrected Land Surface Reflectance 250m
Vegetation Index including NDVI and EVI 250m
Vegetation Roughness Index including BSI P and BSI V lkm
Shadow Index lkm
Land Surface Temperature 500m
2 |Fraction of Absorbed Photosynthetically Active Radiation 250m
S |Leaf Area Index 250m
Above-Ground Biomass lkm
Land Net Primary Production 1km
Plant Water Stress trend Index 500m
Fire Detection Index 500m
Land Cover Type 250m
Land surface Albedo lkm
Cloud Flag including Cloud Classification and Phase lkm
Classified Cloud Fraction
Cloud Top Temperature and Height
o [Water Cloud Optical Thickness and Effective Radius
3:; Ice Cloud Optical Thickness
2 |Water Cloud Geometrical Thickness Scene: 1km
£ |Aerosol over Ocean by Visible and Near Infrared Global: 0.1deg
< [Aerosol over Land by Near Ultra Violet
Aerosol over Land by Polarization
Long-Wave Radiation Flux
Short-Wave Radiation Flux
Normalized Water Leaving Radiance
Atmospheric Correction Parameters
Ocean Photosynthetlcally Available Radiation Coast: 250m
Euphotic Zone Depth
: Open ocean: 1km
Chlorophyll-A Concentration Global: 4~9km
- - obal:
Suspended Solid Concentration
Absorption Coefficient of Colored Dissolved Organic Matter
Inherent Optical Properties
§ Sea Surface Temperature 8?}?:; iﬂ?én
Ocean Net Primary Production 8?1?:; i?t?én
Phytoplankton Function Type 8?}?:; ii?én
Red Tide
Multi Sensor Merged Ocean Color Parameters Coast: 250m
Open ocean: 1km
Coast: 500m

Open ocean: 1km
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TABLE 6 (continued)
GEOPHYSICAL PRODUCTS OF GCOM-C

GCOM-C Geophysical Products Resolution
Scene: 250m
Snow and Ice Covered Area Global: 1km
Okhotsk Sea-Ice Distribution 250m
Snow and Ice Classification lkm
Snow Covered Area in Forest and Mountain 250m
Scene: 500m,
0 Snow and Ice Surface Temperature Global: 1km
(0]
2 C s Scene: 250m,
2. Snow Grain Size of Shallow Layer Global: 1km
5‘ Snow Grain Size of Subsurface Layer 1km
C s Scene: 250m,
Snow Grain Size of Top Layer Global: 1km
Snow and Ice Albedo lkm
Snow Impurit Scene: 250m,
Py Global: Tkm
Ice Sheet Surface Roughness 1km
Ice Sheet Boundary Monitoring 250m
TABLE 7
GEOPHYSICAL PRODUCTS OF GCOM-W1
GCOM-W Geophysical Products Region Resolution
Integrated Water Vapor Global Ocean 15km
Integrated Cloud Liquid Water Global Ocean 15km
Precipitation Global except Cold Latitudes 15km
Sea Surface Temperature Global Ocean 50km
Sea Surface Wind Speed Global Ocean 15km
Sea Ice Concentration High-Latitude Ocean 15km
Snow depth Land 30km
Soil Moisture Content Land 50km
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