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Proposal Cover Sheet
JAXA GCOM Research Announcement

Proposal No. (Leave Blank for JAXA Use)

Title

Research category (check one)
GCOM-W1: [JAlgorithm (Standard) [ ]Algorithm (Research) [ ]Validation [ ]Application
Multi-Sensor: [ JAlgorithm [ ]Application

Principal Investigator

Name Job Title

Department

Institution

Address

Country

E-mail

Telephone

Facsimile

Co - Investigator

Name Institution Telephone E-mail

Budget (yen in thousands) (Direct Cost only)

JFY2014 JFY2015 JFY2016 TOTAL

(Leave Blank for JAXA Use)

Authorizing Official:

(Name and Title) (Institution)
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Research Schedule

JFY

2014

2015

2016

Month

7-9

10-12

1-3

7-9

10-12

1-3

7-9

10-12

1-3

Milestone

Activities
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BUDGET SUMMARY
Direct Cost only

1. Personnel Expenses (unit’ yen in thousands)
2014 2015 2016 Total

2. Purchases

2.1 Computers / Peripheral Equipment (unit: yen in thousands)
ITEM 2014 2015 2016 Total

2.2 Software (unit: yen in thousands)
ITEM 2014 2015 2016 Total

2.3 Expendable Materials and Supplies (unit: yen in thousands)
ITEM 2014 2015 2016 Total

3. Subcontracts (unit: yen in thousands)
ITEM 2014 2015 2016 Total
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4. Travel Expenses

(unit* days / times or days / travelers)

Departure Point — Destination 2014 2015 2016
Observation Equipment (unit: yen in thousands)
ITEM 2014 2015 2016 Total
6. Satellite Data (unit: yen in thousands)
Name of Cost
Satellite / | Distributor Purpose
Sensors 2014 | 2015 | 2016 | Total
Other Data (unit: yen in thousands)
Name of o Cost
Data Sets Distributor Purpose 2014 2015 2016 Total
8. Others (unit: yen in thousands)
ITEM 2014 2015 2016 Total

TOTAL (unit: yen in thousands)
(Except “4.Travel Expenses”)

* Remarks “Overhead Cost” (g.v. 3.4(1)C) of this RA)

Please check either of the following boxes:

[0 Unnecessary

0 Deductible with special procedures (e.g. submission of certain application form from JAXA)

O Indispensable (Reason(s): )
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BUDGET SUMMARY (EXAMPLE)

1. Personnel Expenses

(unit: yen in thousands)

2.
2

[\}

3.

2014 2015 2016 Total
Part-time job for DSD data analysis 320 320 160 500
(40x8) (40x8) (20x8)| (100*8)
Purchases
.1 Computers / Peripheral Equipment (unit’ yen in thousands)
ITEM 2014 2015 2016 Total
.2 Software (unit: yen in thousands)
ITEM 2014 2015 2016 Total
.3 Expendable Materials and Supplies (unit: yen in thousands)
ITEM 2014 2015 2016 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
CD-RW Drive 50 50
Subcontracts (unit: yen in thousands)
ITEM 2014 2015 2016 Total
Software development for DSD data 300 1,500 600 2,400

analysis
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6. S

Travel Expenses

(unit* days / times or days / travelers)

Departure Point — Destination 2014 2015 2016
Tokyo - Washington, D.C. 7/2 7/1
Tokyo - Paris /1 8/1
Tokyo - Paris 6/1
Tokyo - Osaka 3/1
Observation Equipment (unit: yen in thousands)
ITEM 2014 2015 2016 Total
Micro Rain Radar 1,600 1,500
atellite Data (unit: yen in thousands)
Name of Cost
Satellite / | Distributor Purpose
Sensors 2014 2015 2016 Total
Other Data (unit: yen in thousands)
Name of y Cost
Data Sets | DiStFibutor | [Purpose 75000 5 T 9016 | Total
Others (unit: yen in thousands)
ITEM 2014 2015 2016 Total
TOTAL (unit: yen in thousands) | 2342 | 1,987 | 941 5,270
(Except “4.Travel Expenses”)
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JAXA DATA REQUIREMENTS

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

Name of Satellite / Sensor Quantity Purpose
(scenes)

B-6




B.1 Instructions for budget summary

Provide a budget summary by cost element (Personnel Expenses, Computers/Peripheral
equipment, Software, Expendable Materials and Supplies, Subcontracts, 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)

(@)

(3)
(4)
()

(6)
()

(8)
©9)

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.
Expendable materials and supplies

Enter the quantity of each item, following the example.

Subcontracts

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

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 are 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)

- 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-I1I)

- Advanced Land Observing Satellite (ALOS) (10 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-11 (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 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!1 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
water cycle mechanisms.
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B)
C)
D)

E)

F)
G)

H)
1)

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)
C)
D)
E)
F)
G)
H)
1)

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
and GCOM-C1 satellites have been approved for actual development as the first satellite in the GCOM
series. Both GCOM-W1 and GCOM-C1 satellites are 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. GCOM-W!1 satellite has been launched in May 2012, and GCOM-C1 satellite is
scheduled to be launched in Japanese Fiscal Year of 2016.

Japanese Fiscal Year 2012

| GCOM-W1 | —
giy | GCOM-W2 }

Launch L GCOM-W3 _______ !

T
Launch ﬁ

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 carries AMSR2 as the sole onboard mission instrument. The satellite is on
orbit at an altitude of about 700km and has an ascending node local time of 1330, to maintain
consistency with Aqua/AMSR-E observations.

Fig. 2. Overview of GCOM-W!1 satellite

TABLE 1
MAJOR CHARACTERISTICS OF GCOM-W1 SATELLITE
Instrument Advanced Microwave Scanning Radiometer-2 (AMSR?2)
Orbit Sun-synchronous orbit
Altitude: 700km (over the equator)
Size 5.1m (X) * 17.5m (YY) * 3.4m (Z) (on-orbit)
Mass 1991kg
Power More than 3880W (EOL)
Launch 18 May 2012 (JST) by H-11A Rocket
Design Life 5 years

Figure 3 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
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-1I 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.
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Fig. 3. Sensor unit of AMSR2 instrument in deployed (left) and stowed (right) conditions.

TABLE 2
MAJOR CHARACTERISTICS OF AMSR2 INSTRUMENT

Parameter Performance and characteristics
Center Frequency (GHz) 6.925/7.3 10.65 18.7 23.8 36.5 89.0
Bandwidth (MHz) 350 100 200 400 1000 3000
Polarization Vertical and Horizontal polarization
NEAT (K) * <0.34043 | <070 | <070 | <060 | <070 |<120/1.402
Dynamic range (K) 2.7 to 340
Nominal incidence angle (deg.) 55.0 55.0/54.5 2
Beam width (deg.) 1.8 1.2 0.65 0.75 0.35 0.15
IFOV (km) Cross-track  x along-track 35%62 24x42 14x22 15x26 7x12 3x5
Approximate sampling interval (km) 10 5
Swath width (km) 1450 (1600, effectively)
Digital quantization (bits) 12
Scan rate (rpm) 40

3.3. GCOM-C1 and SGLI instrument

Figure 4 gives an overview of the GCOM-CL1 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-CL satellite

TABLE 3
MAJOR CHARACTERISTICS OF GCOM-C1 SATELLITE

Instrument Second-generation Global Imager (SGLI)
Orbit Sun-synchronous orbit
Altitude: 798km (over the equator)
Size 4.6m (X) * 16.3m (Y) * 2.8m (Z) (on orbit)
Mass 2093kg
Power More than 4000W (EOL)
Launch JFY2016 by H-11A Rocket
Design Life 5 years

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 1um to 12um. It consists of short infrared (SWI;
1.05 to 2.21um) and thermal infrared (TIR 10.8 and 12.0pum) 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.
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Fig. 5. Overview of IRS instrument (left), and VNR radiometers (right).

TABLE 4

SGLI MAJOR PERFORMANCE REQUIREMENTS

Item

Requirement

Spectral Bands

VNR-NP :11CH 380-868.5nm

VNR-P :2CH 673.5, 868.5nm / 0, 60, 120deg Polarization
IRS SWI :4CH 1.05-2.21pm
IRSTIR :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 mirror scanning)
Swath width 1150km for VNR-NP/P

1400km for IRS SWI/TIR

Instantaneous field of view
(IFOV) at nadir

VNR-NP : 1000m(VN9CH), 250m

VNR-P :1000m

IRS SWI : 250m(SW3CH), 1000m(SW1,2,4CH)
IRS TIR : 500m

Observing direction

+45 degrees in along track direction for VNR-P
Nadir for VNR-NP, IRS SWI, and IRS TIR

Quantization 12bit

Absolute Calibration | VNR: <3% IRS <5% TIR <0.5K
Accuracy

Lifetime 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?/sr/pm
um: IRS TIR NEAT(K): IRS TIR

VNR-NP VN1 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
VNG 565 20 250 400 33
VN7 673.5 20 250 400 23
VN8 673.5 20 250 250 25
VN9 763 12 1000 1200 40
VN10 868.5 20 250 400 8
VN11 868.5 20 250 200 30
VNR-P P1 673.5 20 1000 250 25
P2 868.5 20 1000 250 30
IRS SWI Swi 1050 20 1000 500 57
SW2 1380 20 1000 150 8
sw3 1630 200 250 57 3
Sw4 2210 50 1000 211 1.9
IRS TIR T1 10.8 0.74 500 0.2 300 (K)
T2 12.0 0.74 500 0.2 300 (K)
4. Products

Geophysical products made available by GCOM-W1 and GCOM-C1 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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GEOPHYSICAL PRODUCTS OF GCOM-W1

TABLE 6

Grid Accuracy *
ri
Product Areas Range
(km) Release Standard Goal
threshold
Vertically integrated (columnar) water vapor
v\l/g:(;?:/ztsgr O\ilro(?:;;in 15 +35kg/m? | +35kg/m? | #2.0kg/m® | 0-70 kg/m? |amount. Except sea ice and precipitating areas.
Integrated Global Vertically integrgted (colun_m_ar)_ cloud liquid
cloud liquid | 2 15 | %0.10 kg/m? | +0.05 kg/m? | #0.02 kg/m? | 0-1.0 kg/m? | Water. Except sea ice and precipitating areas.
water
o Global, except Ocean +50 % | Ocean £50% | Ocean +20% Surface precipitation rate. Accuracy is defined as
Precipitation 11 ,t't d 15 Land +120 % | Land +I20 % | Land +_80 o 0-20 mm/h | relative error (ratio of root-mean-square error to
cola fatrtiuaes and + o|Land =+ 0| Land xoU % average precipitation rate) in 50km grid average.
Except sea ice and precipitating areas. Goal
tSea surftace Global, 50 +0.8 °C +0.5°C +0.2 °C -2-35°C accuracy is defined as monthly mean bias error in
emperature over ocean 10 degrees latitudes.
Except sea ice and precipitating areas.
Se_a surface Global, 15 +1.5 m/s +1.0 m/s +1.0 m/s 0-30 m/s
wind speed over ocean
f f Accuracy is expressed in absolute value of sea ice
Sea Ice. Polar region, 15 +10 % +10 % +5% 0-100 % | concentration (%).
concentration over ocean
Except ice sheets and dense forest areas. Accuracy
Snow depth Land 30 +20 cm +20 cm +10 cm 0-100 cm | is expressed in snow depth and defined as mean
absolute error of instantaneous observations.
Volumetric water content over global land areas
including arid and cold regions, except areas
Soil moisture Land 50 +10 % +10 % +5 % 0-40 % covered by vegetation with 2kg/m* water

equivalent. Accuracy is defined as mean absolute
error of instantaneous observations.

1 Accuracy is defined as root-mean-square error of instantaneous values unless otherwise stated. Assumed validation methodologies
are not explained here.
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TABLE 7
GEOPHYSICAL PRODUCTS OF GCOM-C1 (1/3)

Area |Group Product CategorySel;litage*1 Day/night Production unit Grid size Release threshold™2 Standard accuracy™2 Target accuracy™2
TIR and land 2.2um: VNR,SWI Land/coast;
° T OA radiance botha” and 2.cum: 250m, VNR,SWI: 5% (absolute),  [VNR,SWI: 3% (absolute),
o
S . ' : i A(non-Pol) : offshore: 1km, Radiometric 5% (absolute)*3 1% (relative) *3 0.5% (relative) *3
Radiance including system geometri¢Standard . |Scene : ; .
3 gorrecﬂog) ystem 9 B(Pol) dogcg:n\g'\('ipz\c’ﬁl polarimetory:1km  |Geometric<1 pixel TIR: 0.5K (@300K) TIR: 0.5K (@300K)
E operation) TIR Land/coast: 500m, Geometric<0.5 pixel Geometric<0.3 pixel
P offshore: 1km
i ; ; Scene, Global (mosaic 1, 16 . . .
Precise geometric correction |Standard A Both days, month) 250m <1pixel <0.5pixel <0.25pixel
Surface : ;
IAtmospheric corrected _ — _
reflectance . . Scene, Global (1, 16 days, 0.3 (<=443nm), 0.1 (<=443nm), 0.05 (<=443nm),
reflectance (incl. cloud Standard B Daytime 250m
detection) ( 4 month) 0.2 (>443nm) (scene) *7 0.05 (>443nm) (scene) *7  [0.025 (>443nm) (scene)™?
. 0, . 0, . 0, . 0, . 0, . 0,
Vegetation index Standard A Grass: 25%, forest: 20%(Grass: 20%, forest: 15% Grass: 10%, forest: 10%
Daytime Scene, Global (1, 16 days, b50m (scene) (scene) (scene)
\Vegetation [FAPAR Standard B month) Grass: 50%, forest. 50% Grass: 30%, forest:20% Grass: 20%, forest: 10%
and carbon |Leaf area index Standard B Grass: 50%, forest: 50% Grass: 30%, forest:30% Grass: 20%, forest: 20%
cycle Above-ground biomass Standard B < Global (1 16 1km Grass: 50%, forest: 100% Grass: 30%, forest: 50% Grass: 10%, forest: 20%
o \egetation roughness index  [Standard B Daytime mc:;ti’) obal (1, 16 days, 1km Grass and forest: 40% (scene)|Grass and forest: 20% (scene)|Grass and forest: 10% (scene)
2 Shadow index Standard B 250m, 1km Grass and forest: 30% (scene)|Grass and forest: 20% (scene)|Grass and forest: 10% (scene)
Temperature [Surface temperature Standard B  [Both ;C:r':;’)GIObaI (1,16 days, 500m <3.0K (scene) <2 5K (scene) <1.5K (scene)
Land net primary production |Research C Daytime Global (month, year) 1km N/A N/A 30% (yearly)
*13 .
\Water stress trend Research C N/A Scene, Global (1, 16 days, 500m N/A N/A 10% (error - judgment
month) rate)
A *14 i
Application |Fjre detection index Research B Both*12 Scene 500m N/A N/A I?;Z; (error  judgment
Land cover type Research B Daytime Global (month, season) 250m N/A N/A 30% (error judgment rate)
Land surface albedo Research B N/A ;c:r?t%)elobal (1, 16 days, 1km N/A N/A 10%
0, i -
Cloud flag/Classification Standard A Both Scene, Global (1 day, month)  [1km ign?era) (with whole SI(ylncl. below cloud amount Incl. below cloud amount
Classified cloud fraction Standard A |Daytime Global (1 day, month) 20% (on solar irradiance)™® [15% (on solar irradiance)™® [10% (on solar irradiance)™®
Cloud top temp/height Standard A Both Scene, Global (1 day, month) 1K*4 3K/2km (top temp/height)™S [1.5K/1km (temp/height)*™>
Cloud \Water cloud OT/effective . 10%/30% (Cloud .
. 7 *7 *8
radius Standard B Daytime Scene, Global (1 day, month) OT/radius)*6 100% as CLW 50%*7 / 20%
> Ice cloud optical thickness  |Standard B Daytime Scene, Global (1 day, month) 30976 70% 8 20%8
§ :/r\]/'ats r cloud geometrical Research C Daytime Scene, Global (1 day, month) N/A N/A 300m
= ICKNess - 1km (scene), =
g Aerosol over the ocean Standard A Daytime Scene, Global (1 day, month) |9 1deq (global) 0.1 (Monthly ta_670,865)“10/0.1(scene a_670,865)*10  [0.05 (scene ta_670,865)
Aerosol Land aerosol by near UV Standard B Daytime Scene, Global (1 day, month) 0.15 (Monthly ta_380)*10  [0.15 (scene ta_380)*10 0. 1(scene ta_380)
A . 0.15 Monthl
Aerosol by Polarization Standard B Daytime Scene, Global (1 day, month) a 670 865)*10 ( y0,15 (scene ta 670,865)*10 0.1 (scene ta_670,865)
Ta_| y -
. . Downward 10W/m2, upward
Radiation Long-wave radiation flux Research C Daytime Scene, Global (1 day, month) N/A N/A 15W/m2 (monthly)
budget Short-wave radiation flux Research| B Daytime Scene, Global (1 day, month) N/A N/A Downward 13W/m2, upward

10W/m2
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TABLE 7

GEOPHYSICAL PRODUCTS OF GCOM-C1 (2/3)

GLI

Area |Group Product Categor heritage*1 Day/night Production unit Grid size Release threshold™*2 Standard accuracy*z Target accuracy*2
Normalized water-leaving 50% (<600nm) 30% (<600nm)
radiance (incl. cloud Standard B s Global (1 8 d 60% (443~565nm)
detection) Daytime mcjr:‘t‘;{) obal (1, 8 days, 0.5W/m2/str/um (>600nm) |0.25W/m2/str/um (>600nm)
Ocean color ggfnseptr;f”c correction Isandard| A 80% (AOT@865nm) 50% (AOT@865nm) 30% (AOT@865nm)
Photosynthetically available |q,. 4o g A Daytime Scene, Global (1, 8 days, 20% (10km/month) 15% (10km/month) 10% (10km/month)
radiation month)
Euphotic zone depth Research B Daytime i]?:ti‘)GIObal (1,8 days, Coast: 250m N/A N/A 30%
Qffshore: 1km 60 to +150% 35 to +50% (offshore), —50
- 4- —-60to + b —35 to +50% (offshore), —
Chlorophyll-a concentration |Standard A Global: 4-9km —60 to +150% (offshore)
tobal (, 8 to +100% (coast)
- . Scene, Global (1, 8 days,
Suspended solid Daytime th B .
Inwater  |eoncentration Standard A month) —60 to +150% (offshore) 60 to +150% —50 to +100%
o %2i?gfd dissolved organic | ndargl A ~60 to +150% (offshore) 60 to +150% 50 to +100%
(o]
3 . . . Scene, Global (1, 8 days, a (440): RMSE<0.25, bbp
5 Inherent optical properties |Research C Daytime month) N/A N/A (550): RMSE<0.25
. Scene, Global (1, 8 days, Coast: 500m . . . . .
Temperature|Sea-surface temperature Standard A Both month) Others: Same as above 0.8K (daytime) 0.8K (day & nighttime)  [0.6K (day and night time)
Ocean net primary . Scene, Global (1, 8 days, Coast: 500m 0
productivity Research c Daytime month) Others: Same as above NIA NIA 70% (monthly)
error judgment rate of large/
small phytoplankton
Phytoplankton functional - Scene, Global (1, 8 days, dominance<20%; or error
type Research c Daytime month) Coast: 250m N/A NIA judgment rate of the dominant
Application Others: Same as above phytoplankton functional
group <40%
Red tide Research B Daytime i]?:ti‘)GIObal (1, 8 days, N/A N/A error judgment rate <20%
multi sensor merged ocean . . -35 to +50% (offshore), —50
color Research B Daytime Area, Global (1, 8 days, month) gc;fe}ss;brzgolrzm N/A N/A o +100% (coast)
multi sensor merged SST Research A Both ) N/A N/A 0.8K (day & night time)
Snow and Ice covered area . Scene, Global (1, 16 days, 250m  (scene), 1km .. . . . o o
(incl. cloud detection) Standard A Daytime month) (global) 10% g\;;czraltzt;s val with othen7% 5%
Area/ Okhotsk sea-ice distribution |Standard A Daytime Area (1day) 250m 110%™ 5% 3%
distribution |Snow and ice classification |Research B Daytime Global (16 days, month) 1km N/A N/A 10%
Snow cover_ed area in forests Research B Daytime Area (1, 8 days) 250m N/A N/A 30%
o and mountains
<L Snow and ice surface - Scene, Global (1, 16 days, 500m  (scene), 1km/5K (vicarious val with othe
§ Temperature ST A Daytime month) (global) sat. data and climatology) 2K K
3 Snow grain size of shallow . Scene, Global (1, 16 days, 250m  (scene), 1km[100% (vicarious val. with o 0
® Surface layer SN B Daytime month) (global) climatology between temp-size) 50% 30%
. Snow grain size of . Scene, Global (1, 16 days,
properties subsurgflace layer Research B Daytime mfrﬁ]) obal ( ays 1km N/A N/A 50%
s - Scene, Global (1, 16 days, 250m  (scene), 1lkm 0
Snow grain size of top layer |Research Daytime month) (global) N/A N/A 50%
Snow and ice albedo Research| Daytime Global (1, 16 days, month) 1km N/A N/A 7%
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TABLE 7
GEOPHYSICAL PRODUCTS OF GCOM-C1 (3/3)

GLI . . . -
Area |Group Product Categor heritage*1 Day/night Production unit Grid size Release threshold™*2 Standard accuracy*z Target accuracy*2
8 Surface Snow impurity Research B Daytime iﬁ&i‘)eloml (1,16 days, ?;%g‘al) (scene),  Tkm N/A N/A 50%
§ properties Ice sheet surface roughness |Research C Daytime Area (Season) 1km N/A N/A 0.05 *15
=
% Boundary :](;E:if:g(:itntaoundary Research B Daytime Area (Season) 250m N/A N/A <500m

Common notes:

*1. Heritage levels from ADEOS-II/GLI study are shown by A-C; A: high heritage, B: Remaining issues, C: new or many issues remaining to be resolved

*2. The “release threshold” is minimum levels for the first data release at one year from launch. The “standard™ and "research" accuracies correspond to full and extra success criteria of the mission. Accuracies
are basically shown by RMSE.

Radiance data notes:
*3. Absolute error is defined as offset + noise; relative error is defined as relative errors among channels, FOV, and so on. Release threshold of radiance is defined as estimated errors from vicarious, onboard
solar diffuser, and onboard blackbody calibration because of lack of long-term moon samples

Atmosphere notes:

*4. Vicarious val. on sea-surface temperature and comparison with objective analysis data

*5. Inter comparison with airplane remote sensing on water clouds of middle optical thickness

*6. Release threshold is defined by vicarious val. with other satellite data (e.g., global monthly statistics in the mid-low latitudes)

*7. Comparison with cloud liquid water by in-situ microwave radiometer

*8. Comparison with optical thickness by sky-radiometer (the difference can be large due to time-space inconsistence and large error of the ground measurements)
*9. Comparison with in-situ observation on monthly 0.1-degree

*10. Estimated by experience of aerosol products by GLI and POLDER

Land data notes:

*11. Defined with land reflectance~0.2, solar zenith<30deg, and flat surface. Release threshold is defined with AOT@500nm<0.25
*12. Night time 250m product can be produced by special observation requests of 1.6um channel

*13. Evaluate in semiarid regions (steppe climate, etc.)

*14. Fires >1000K occupying >1/1000 on 1km pixel at night (using 2.2um of 1 km and thermal infrared channels)

Cryosphere notes:
*15. Defined as height/width of the surface structures
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APPENDIX D

Terms and Conditions of Research Contract
[GCOM HFFtnG:  ZREFFERAIKIZK] b2 ~ D-10
[GCOM #H9En5:  HFMFFEERKIRIR(ATE)] D11 ~ D-18
[GCOM #H9EngG:  LRMFFEERKIRIR(EE)) D19 ~ D26
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14 &K% 7 — % ORAME R OHERDE 2 T 55 5 T, 5 16 BT RE O#2ML) WO 17 5= (bF
nﬁk%ﬂﬁl M) 6521 5% (Tur T WEFZFHEORR) KU 26 & (WA DOAE) £TOHR

FEE, BRI ED DR ORI A & L. 28 25 5t (W OLRFE) . % 26 & (WFFERCRO
/\2‘%) DOBER. GHRHTB W THRET DHRD 26T 5,

M DER)

#3345 JAXA X ALY ONEELEETHZLNTEX S, 20851213, JAXA 1T, EFAR % JAXA
DAL TWA Y =27V A MIHERTAHZ LI EmL, UBIIEFEZONKIC L D ARKZHEZED
*&50

2 Roz\ﬁmﬁmwﬁirﬂ Lﬁbﬁ%ﬁﬁﬁ&m%béﬁfwci U7 YA MR LIZEND 30 H
PIPNIZ JAXA IZKF LEmICEVBEMEIT) 2 & T EMRRT HZ ENTE S,

(HEHLEE)
B34k AREPIBAROEEOL LEHIN, MRS LD ET 5,

=35
==

%365k AZEKIZHBITHRO & JAXAROAI 2= — 3 VBT T XTHARE YEEE T D,

(B)
8655 ALKINTEDDRWEIEIZOWTERENE U583 JAXA X O'RO Wi D H 2 g4 %,
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BlER HEREIE R T — X

R4 Tt 4 RO AT REZR BRI (HARERR]) | B
JERS 199249 H 1 H~ AER
(Japanese Earth Observation 1998410 H 11 H

Satellite)

ADEOS 1996 4F 10 A 15 H~ AER
(Advanced Earth Observation 19976 H 29 H

Satellite)

ADEOS-II 2003 41 A~ ZER
(Advanced Earth Observing 2003 4~ 10 A

Satellite-1I)

ALOS 2006 =5 H 16 H~ 4ER
(Advanced Land Observing 201144 H 22 H

Satellite)

GCOM-W1 2012 FJE~ ER
(The Global Change Observation

Mission 1st-Water)

TRMM 1997 4 12 A~ 2ER(PRFEHER) 36 E~Ib

(Tropical Rainfall Measuring
Mission)

A 86 E. TMI KO
VIRS : Ff#5) 38 FE~dbfa
%9 38 JF)

AMSR-E 2002 -6 H 19 H~ 4ER
(Advanced Microwave Scanning 20114210 H 4 A

Radiometer for EOS-Aqua

satellite)

GOSAT 2009 44 H 23 H~ AER

(Greenhouse Gases Observing
Satellite)

* GCOM-C1, ALOS-2, GPM, EarthCARE |22\ Tid, 7 — Z 2 HE03ATRE & 72 o 7o Bl T2 33 el ki

DERKEZLHE LIBINTE

D-10




% 5 @ M N B
* R OB E R MK Fx ER®

MSTATEBUE N FHEMEMEREEME (UIT, [JAXA] S0 )H,) 1F, MBREREZEERIR v a v
(GCOM) D7/ XABAFE, KIEMGE, 7 —#FIHEIEFICEET 5 28250 T GCOM WFFtas:
(LLFL TRAL &0 9,) ZITW ISHERH S TeREO TN O RHITEN TR EZ IR 5, JAXA KD
RN SN AAEKDIIEE  (Principal Investigator LU F, TPI] &5 ,) OFTET 2 HFIEHE
(Research Organization LT, TROJ L\ 9,) I, ROZFRICHED, GCOM WAL FRIAFZER
¥O(LAF, TRIEFEEFZE] EW9,) ZFiETob0LT 5,

(%)

F1R ABHBIZBWTRIZEIT 2 HFEIIROERICE D LD LT 5,

(1) THFZERH: ) L IdARKFEMRICESEHELNZRA, BE, BIE. EEY., 713) XLC4ET IV
Y XA LEBBULT B0 7 0 7T NMEOMMET 2 EIiEETe, ). 7 U ZEOHNH R &K O
BRI A2V D,

(2) AFHIEICBW MO EMICB N TELN VA ERE] X, ROKZIBITF2 L0200
Do
1) Frarte, ERBEHELROERRHE (BIT EEMERE CRHT5,)

2) FEFrE I DHER). ERBIRBERE 2T DR, KL OBIERGEE 2T DHER]
3) Tl T ADEEMRNT — 2 X—ADFEEY (LT [7arT L% Lvo,) [R5 EEHE
LLF 707 DEOFEEME 0 ),)

(3) TIFEMFZEE | &%, GCOM WFIEAZELFEM 2L HIAE (LT, THIAZE] v H,) DORfk1
ICEHE SR AV S,

(4) THFZEHARMT) Lo, JLEAFZEGHM G SRR 20 5, KRB EICHES X, YY O
ZEMAMISE T B X 0 ANCARZDE T LIGa 1, SO TR E TR & 5tk 2 5,

(5) MEERFAM] &%, FHIRREEENICIENE U -AFZE R0 JAXA 12 X 552V 9, JAXA (375
FEERIZ, RO OIFFEHE RS TORE R OB HEEEIC LV FMEZ1T S,

(6) MHERBHIFET — % | L%, HERBLHIEE» DS L7eT — % T, 7 — X 1L JAXA 2MEf
LTS HDEW, JISREA T4, Rt r e e8I, BllER A BIRIZE T 5,

(1) TR&T—%] L. KRBT otk EZ T =55 T —% %\ 9,

2 ARIFHNTHENT TR LT, FFFHEOXNRLERD DI OWTIRE, EHAHREORE R
HHEDITHONWTIIBRE, B, 7u /T NEOFEFHEONGR LD DI OWTITAIE, 73
AL, ) INTDORBRLERDEDIZHONTIEHEHEZ WD,

3 ARENZBWTHPEEME R ORI THRIH ) &%, FRFHES 2 &5 SHEICED H1ThA. EH
BrRVEE 2 5505 3 THICED D174, BIRIESE 2 5480 3 BUCED D174, BIFMEIESE 21 5RO 27
KIZED DR OITHE (JAXA KO RO DSAIE L7 —REEMORM 2 &te,) W7 LY X
Ly OUNTEOHEREN D,

4 ARERIZBNT [P &%, ARAICIEREARM L, RS NIZREE BT 2 90HE % 5
HRFEMIEE TROWCHTIET 5 F &2\ 9, £z, ICI) &Lix. WLl /1% (Co-Investigator) TH YV |
PLIZAAFR SN AMZEEI 2 KBTI 58 %209, PIXOCI (LLF MHEFEFZEEEE] v o,) DKA4,
T8 S L LR FE R R S D,

(GERBFFED 53 1HE)

%525 JAXA [T, ARILFENFFEOEMICE LIROB SR T B L ST 5,

(1) RO NAILFEIE 2 FEfi s 2 7o O & 70 2 MIBRBLHIET R 7 — 2 M ORR 7T — % % RO ICHE T
35,

(2) BHEE, WHEOEBRIE ZHERT D10 DONIEHRER. COMUEREZEZMET D,

(8) AFPERICHRM S5 RS B L0 BRI 2 i+ 5.

2 RO F, AILFRFIFEDEMIZEE LIROS 5B 2 01T 5,

(1) JLFEBFZEFHEICRE, DHTEa EfiT 5,

(2) JAXA DEFEIZIS U JAXA 2 EMET L AL RONIIER ST =5,

D-11
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(3) JAXA WA L+ DS JAXA BUWTHFFERLE., EERRI JAXA 12 DV THis
T 5,

(4) BAFEEROWRK T £Tl, RO IR 28 S o ZE R I DD Tl RS E 2 BLY
F & JAXA TN T D, F72. AWFZEHISE TR, AILEBFSE O 435 R 255 S = iFge
FRENZOWTREHREEICED T, JAXAIZIRET 2, ZO%E, UikkEEE O RHRE £
Z R B MBI AR,

(A DL K OEHT)

35 AILFEMFFEIL, RO HIAEIC LV HiAZ L, JAXA 28 ZHUTx LIITS D KFEEIC K 0 KGs
THZLEboTHYT HHDE L AILFRNIZEOZKIHIFNIL JAXA OFAT LT KGHEEF IS E D 2 Wik
ET D, T2 L FEORAHIC X 0 BN AT &R S, JAXA O RO MR D JAXA FHie sy
[ZOWTEE LEE T, RO 205 Okt HIA T DO H K U JAXA 7> b OiikfseKaH & 1C & D 7KREIC &
V. WIEBIHZREIS, AT 1 SFHEETSNLSbOE L, U&RREERE TS,

(EFFRICHEE T BHE)

%44 RO L, HLEMFERHENCFLEL S - R ZEEEE 2 R LFRFSEICBINS 52 b D LT 5,

2 JAXA 1%, LFEAFER ISR S E 2 AL EED 5D LT 5,

3 RO IF, HFEMFEREERIZH L, ARNNEEZ B TS ELLIMLBEREEZ LD LD LT D,

4 RO (. ELFEFZEGEICFLHE S 7z CL LIS & i icAR L FFZED CI L LCBMESE L H 45 L
I, SO UO JAXAICERICEVEMLAREZ Y T L0 L L, YiF ITx LAFIERAE 42 M
ST AL MERIEELA LD LD LT D,

5 JAXA X, PI s, Bk, AR OMOEBIZ LY RO IZEBW TAILFRIFIEICIEF L7e< 72512
Eos-GhH. KRB EMETHZ LN TES, (L, RODVHCIZET 2988 2 4% PI O%ELE L
T4 L, JAXA BREE LGS, JAXA KO'RO X, #Oo#F % PI & L TAENAERETLHZ LN
TEXHLDET D, TONFITHEWHEIZLVHRED 5,

(B&EFEDZELL)

F 5% RO, ANOFEMOENZHE = FHIZEKE (LLF HEIE) Lvw)H,) LTUIRLARY, 7272
L. KREHO—FIZHONWT, BEETHZ L%, TOERICEY JAXAIZHG L, JAXA OF&GH % 145472
BAIXZORY TIEZRv, RO I, HBEEENSHICE =FICELE2IThE L ) LT 28AI1001. 4%
B OLFR, IEM, EBORBASELE R EREARLE L-ZEHORNEZT5b0 LT 5,

2 RO /&, AIEE LEIZI VAN O 2 BEET 2551, BRELTEBSICHE Y¥E %
(RO OEHH ITZFEHE LIE TRET NS (b O LEBOBREEE. TN EMEGE 25
T9)) DITAIZHONWT, JAXAIZKH LETOEEEZAI LD ET D,

3 RO IZ.AEHO 2 HEILT 555613 RO BAZNE 2 85F T 5 - DM B2 FH LN JAXA
IR T A HFHIZOWT, BEIEAEENE LR ITNIT R 670,

(7R E)

F 6% JAXA L, AELRFIEEZ ET D7 DICHLERRED S 6, JAXA OAHRRKRE L LT, H35
IZHES T RATT D AGEE F 7 I AGE BB T 2R E % RO IZATHAWT D H D LT 5,

2 JAXA X, RO OFTEDFERELZZE LZHD 30 HUNIZ, BHAICHEIT2RE 25> b0 &7
%o JAXA PNYERE 2 PTE O IR £ TR0 EE, JAXA X RO TR LT, AR
FANOIIAR ETOREKITG U, Y RIAESEUT LAEF] 6% (H FIFHE) ORIER] S 2 34 9

3 ATHRIC LV EHE LB ERLE 0N, 10,000 AR TH 5 & X ITBIEFEDO I NEZE L2 E O
L, F, ZOFEIC 1,000 MR OMENH D & X IXZ O EYI 0 TS,

4 RO L., EFEBFZEFHEICH T D RENRICEEH SNZREB IOV T, AMEEOF A UV o
HHOKEN 3E (ZOEHD 3ENGT- 5460 50 HTHLLTOEAIL 50 HH) 28z CHET 5% B8
MR Z1TE 9 & T5881%. 50U JAXAIZREITHZ D ET 5,

5 RO IZ. B 1 HEOKREICHET ARILRMEZHA LN T H7-DIEEZH 2. ZXHEZE B M. FEHEIC
XA LCREMT 2 & b, ZOXMEFET 2EHAZEE L, SEEZOHME TORFEENLER
LCHEMRGFET 2D ET 5, JAXA I, YiZMEE K QS 2R 52 B OME XIXE Lo %
ROICH LA Z & TE, RO 1T JAXA 76 OBEXITE LORHOH LR & - 123546 ZHidii
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CRTFNITR B0,

(EFEHREEORM)

BT RISE 1HEICEDHREN 100 FHZB 2 554, RO X, SOMMK T% 30 HZ2#%08E L7
HXX, BEHEED 4 H 10 HOWTHNEREWE £ TICKHNRZ G0 EEREE42 JAXA TR
THLDLET B,

(GRS DREE)

%84 JAXA O'RO (F, HISRICHET 2 EMMEEORI 227 & 1E, K%, 9% GHEM
DOFA) KO 10 & CHLFEHREOEM) DED H L ZAIHE, Rieiz LIRS U TRE 24
HL, BOSMEMET D,

2 JAXA T, APEIZED DRERIC X0 HEE L7235 e% 4 RO @ 2,

3 ERMBOFRICRENT, —REHARDT, HORICEA LERICEVEHET DI bD LT 5,

(EFEEOHRE)
9S4 JAXA T, HIRE 1 HICHET 2 BNESHOME B W T, FERELP RN ONE LT Z Ut
LIERHICHEET 20D THLINENFeMET 20D L L, LENRDHD EZITROIISE LD
SHED LUTBEROREZKD, T RO OFEEFFEIIILHAY | IRE,ROBREHZHET L Z
EBTE D,

(KL H L DIRAN)

H105 JAXA L, F6SRE 1HLOE 2HICED LA FIEC LY X EITo 21k, BEICK -7
SRANNE 8 S 1 THICE W DK BFEDOMEE I L W HEEHR ORI EHE B2 D56, TOBZ 545
DA RO IZFE KT 5,

2 FAIEOLZEIZBWT, RO T, JAXAFTEDFERELZZHE LB 30 B LLINIZEM L 72 i Aud7s
RN

3 RO 73, AITEO BRI L 22 WA OREEIZOWTE 6 5555 2 TR OV STHOBEZ MM 5,

(B AR BHER| DIRB)

W14k 5L 1 HICHKSE XN BRI X0 BUS LRSI, JAXA IZRETH b0 &
be 72720, JAXA L ROWiEDO L, RODIFEETHZLENTEXDHLD LT D,

2 RO (X, AIEICHEIT HREFICHONT, BIRZ/ER L, BERRIEHEOEELFF> TRETLHHD
&L, R TR, BUSHPE—ERZ JAXA IZH LT T 6720,

(HERBLRIFEE 7 — & O K OHER)

H125 JAXAIZ 258 1 HE 1 SICES5E UL FOA S - T RO ICHIERBINFE 2T — & % |
(g CHRitT 5,

(1) RO 7 JAXA (2428t % Bk 3 2 MR E 7 — 2 13, JAXA 32 O FFA R K OVE TR O [R
NHDHZD, ETCOERT—F BRSNS LIRS 720,
728, RO 2 JAXA (CHfi &2 Bk 42 ERBIHAT R T — 2 0 95 b PE@fiiif 2 (ALOS)
MH/EHNDLET —ZIZONWTE, 1 SHFEEICBWTHREI 10— % ERET 5,

(2) JAXA [THIERBUAEE T — % OIE R OZ A 2 ) — iR i 2 R8O T R Ot o2
HICBW T JAXA ITEEZA DRV,

(3) HiEREIMAE RO ARES, EA LK, ZotoFEmicky, MERBIAIE T —% % RO IZ#ft
TERWVWHEENELZELTYH, JAXA X, TOEEZADR,

2 RO IZ, JAXA MO 252 1 7 HIERBIAET 27— X OB N HOW T, IROKZTHED LD & T
Do

(1) ROy 77 v 7OHMUSN CHIERBIRIFRE T — ¥ 288 L i b2, 7272 L, RILFEFE
FEMEIZ TR 4 RICTED D ILFEIFREFH RO 5 RICED HHEFEL (UL PI%] L0 )H,)
AT B 7o AR,

(2) RO %, HEREHEET — %055, FHT — X IZE A Re/s BRI E 7 — % &2 PI ZL4t
DOF M- BIR L Clid e b 720,
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(3) RO X, HEREAGRE T — 4 %, ALRFZEO BB FIHT 2 LR TE D,

(4) RO X, WFEIfsE T#, RS iEkBlLfE R T — & %, JAXA OFfF/RICE Y | IREI Y]
IZEBT D,

3 JAXA 78 RO (Z#EHE3 2 HERBIAIG R T — Z OHERNCE L Tid, ROB /I bD L5,

(1) JAXA H St A 52 ) 7= HERBLIAT R 7 — 2 IR S HER)IE, #2862 X v RO ICBiET 5 & DT
R, Fiz, MHET — X OMMMBEREDOTL TN OWTIE, JAXA OFRRIZHED LD ET 5,

(2) BT B, ALFEFFEOFIMIZ LY RO MBSHIERBLATR T — % 200 Z L&k A iniiiE
— & (@ERT — 2B (7 —Z W XEBE R T — % O A G b, 7 — % DSOS RIZE
S EGAEE, MEBAWSEEITH) Z L) i LIRS T, o MERELIET R T — Z \ZHE TR ATRE R
LT, BEEENBOOND G D,) Z1ER LIESEA, YkmRAIMEET — 21X RO IZIRBET 5,

(8% 7 — & DRHE R OHEF))

HF135%& JAXA X, F2LRE1HEFE 1 FIHKSE, KT — X% RO WCRMT I LD LT 5,

2 JAXA ORI E ST 2R G T — X IR DRI, fEIHC K 0 RO ICBEET 5 L O TIdAwn, £z,
WA T — X DRI PEME D BRI O W T, JAXA OFRRICHED D LT 5,

3 RO, K&7 —% % PIELSNOF TR -BIR LTI b 7auy,

4 ROIZ, K&T—4% %, ALFEZEOHIIZROFIHT D Z LN TE D,

5 RO 1%, WFZEHIfIsE T#. Rt S5 ST — % &, JAXA OFRICE Y IRH T #ETNCEH#T 5,

(B R B D22 HE)

%14 & JAXA XORO 1%, AR ZFET 57200682, ACPPFTAT 2MEENT —# &
O EMGET — 2 FOHAE R AL O 7 1 77 558 (MERBIAETRE T — 2 L ORRT — 2 2FR<, LT,

(B fE @S] L o,) ZHAICEETREEL, s, LEPHLIEAITIEZEHTE 5,

2 JAXA RO'RO iF, tHFTG 0 DRt S o B iE s 2 . AEFENITE R RLSMIER L, 303 PLAE
LIS DEITHR L TIER B 7220,

3 JAXA KO RO I, AMELENETE THR, TG0 SRS HIREREFIZOW T, lFEHTORER
(&0 MFFISEASOTEYNFEIET D,

(BFFER R DFIH)
#5156 & JAXA KON RO &, AELFEBFIEDO FMIZ X V155 NIERRZ, B COMZERRE DO AT
(HCOHTE =FURIEOHF S &L, WHHSE2HaEET,) . FERDIOFEFOH
HIZERY | FHTC RO OKGHEZF0 Z L < EETHAT 22 N TE 2,
2 JAXA T, RO 78 JAXA [ZHRH LR F 2OV T, HHICHIA, W%, ER, HhT52 L
MWTED, TO%E. HENFEIEFEITEEE MMELITHE L2V b D LT 5,

(BFFER R DIRE)
%16 & JAXA KUY RO 1%, AILRIBFTEO I B TR TR RIS AR D 4R 2 B CRT A3
LbDETD,
2 JAXA KO RO 1%, ALRBFIEOFNI & 0 F THIAFRERIR DN EZ AT Db D & L,
Z DF5313 JAXA KO RO OHBROEGF 2 BE L TN B H# L TED D,

(IR PEME D HEE)

%17 %5 JAXA KO RO 1%, AIFEFZEO EHEITLE, FPMEEREDO R L 72 0 555, BERZLD)
BUWENE U T-5A12iE, 9N TFICEmICE VL, M3, BRLOAIEICHR 5 Jrit
PEMED T BN SO BERFEIZOWTH#ET 2D L35,

2 JAXA KON RO 1%, ZNENLALEMITICSIN S 2 LEFIREEE ICRET 5278 HE (JAXA
KO} RO MR T BIA%EZ GTe,) 1I2OWT, YRS A5 LRMREEE NS, Mk
S CEA B I ERE DA A Z T A b D T 5,

3 JAXA X RO DNHMTHRIAELIT 7o & T, HMTYZANMEEO MBSO TRt 2179 2
ENTEHLDO LT A0, HEEEORNZH SN UOMFLTOERZG D LTS, ZOBE, HFE
S OHERMRRICET 2B L, YA EEEZ BTl T 2 4 FENAHT 2 L0 LT 5,

4 JAXA K TONRO 23 3E[E THBIZEZITV, YL PEME /R D HFES 21T 5 &£ 95 & %13, JAXA
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KO RO (3RS R HIREEAK) 2 ffid L. 22702 LA HFRSZAII e » TR L THFES 21T 2 bo & F
Do ZOE, HBTFRE LOWHAREICES 28T, T OR2I28 LT JAXA O RO 2
“HT 5,

(S E HiRE)

B 185 FISGOHEIL. FMENCBT D R BERE D HFESE K OMERIR 22OV ChHiE AT 5,

2 JAXA KOYRO 1L, RIS 4 HICES< JAXA KO RO 4 OHE FEMEICAR 2 AMNEHE 1T 9 1
Hi=o>Tix, WEFHED S ZITH> 6D LT 5,

(ZNHY B EEHE DFI )
#5195 JAXA HO'RO L, 3 15 RIZED L HEE2RE, AEOMMMEEEZFMT 25813, 5
M UOHFL ORE 2, BIRHRE T 2R TED 2R B2 330 9.

(GNEORA EEME DB = 12/ BRI AFFH)

%520 & JAXA KO RO (T, AILFEHFFEO LRI LV 1F BTz JAXA KON RO 233473 2 RO EEME
EH_AICHAFRELE D 5 L, FANSHFTOEmILFAEZHL DL L, FFREDOR
R L TED D,

2 JAXA RORO (F, ARIELFEWFIEOERMIC L0 #5 O NI HBIMEMEZ 2 15 RISED 2 HEZRE . 8
—HIHAFFET 256, ERNTORHRN TED 2R 2B =ENbBINT b0 LT 2,
ZOHBEITEBN T, BEAD OB 2 FEREHT, HEEMHERITAR 5 F5501208 U T JAXA K O'RO 1257
HT2bDET 2,

(BH0BES)

%214 JAXA KONRO VL AILFEBFFED EMEIC L 0 4 U7 M EERED B .04 % JAXA KT RO
WD > 2, HELZEIZRVGEE TE 5, YikBEIX, HISRNT BRI VITY, JAXA
KOYRO X, HOOFDZBET 250, Yk LB Y sEME AR 5 B COMER KR 3%
BOETEAKRIELLDOLET D,

2 JAXA KO RO 1%, A OHMBMEED B C OS2 ET 25413, MFELFICTO@EmL, MHF
FRHLET 5 E &L, BCORDZ YA THICGEET 5,

(KERFEH)
#5225 JAXA KO RO 1%, EHAEOMBMEHEICOW TR REHELZIT 125G, b & LG HH
PEHED R H 72 I LT 1ML, BN ZONEZHTF LB L, HiE BRI E TR D
IR PEHE D i I S O HRAL NS DWW T, B D 9 A ED D

(/ IUNTDIEFE)

%23 5 JAXA KOYRO L, Wigd o 2, MHERED I L Ug & UTHEHE S Z &2 b DI
DNT, RN UNTDIREEITO D LT 5,

2 JUNTOIREICHS TS TL, BETXEHMEARTLIbD LT 5,

3 ATEHOMET XML, JRAIE UCARKFEMEZTHOEALGREE L THFEMET D, 2721,
JAXA X OVRO Wik 9 2 MET XM ZEE L, X3EMHET 2 N TEX S,

(fERxEDFI )
%24 5 JAXA KORO 1%, AIEFENITEL T D72 DICBERHDHEE, o5 COMFEL O
BaiFlz o 2T, MFEHORE LM (LT s Lvwo,) 2EETHTLZ LR TE S,
2 JAXA KON RO 1, MFLOfiz%E 2N 2561213, HFEL ORI THHT b0 &
T2,

(BB ZEDFHA)

%25 5% JAXA KON RO 1%, AHELFENFEE EfT D OICHENH 561X, TOMTHFOREZS
T, LERMBRZOMOMLEZ, MTFHORBENICEBIATL Z LN TE S, ZORAMTHTOEEE
EIZWED R TR B 72U,
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2 JAXA FO'RO I, MHFEHIBFLAALLZY S (LUT TFHAYm L)) 2T 25613 T
DIFHOREZGEL O E L, ALENFEO TN HBLSMIEEH L Tk b,

3 FRAMGL R TG L 7256813, RIS 2000 60 O B2 HFHICHmE Lgidiud
72BN,

(BE5MO5EL, RE. ROEH)

%26 55 JAXA KOVRO 1%, AREFEWIEZFEHT D72 DICHLER D HGA1E. ZOE T HRT O
oM EHFEHFITEETHZ LN TE S,

2 JAXA KUO'RO IE, APEIZESWTEE ISR oMmomih (LU TS5 &no,) O51E
LiZhTl->TiL, B5M0OfAE T, 858 LWwo,) ITHEFEFICHEEEZ, HEHITEEHE
(CZMEHEAEH L ide b,

3 JAXA KT RO X, BHMOBELEZZT 5553, MA. BHEEFIZOWT, BROFELHRT
2H0E L, BEMICHEDO AR ST RS EHE SUIBE N E IR E S b0z gt ) 2R A L
LA, EHICESEEICH LETEDORTREZT RITIR 5720,

4 JAXA KT RO I, slELEZZITT-BGMEERRLIEHEDOIEEZ L > TIREXOHEHNT 26D
&L, AREFEBFFED BRYLSMIEH L Tide 7220,

5 JAXA KON RO I, BlELEZZITFEREMICONT, B MRS OREZH 2. ZOZ W%
FoEk, BEELL ., WIZZORMEZA SN L TELRIT IR 57220,

6 JAXA KON RO 1F. 50 Z2BSUTRE LIZEA 1R, 3enicz 0 52 58 1280 H e
SN

7T MFEFHIL. AEFEFEOEE UL OE T W ONTE T IFEREIC LY . 5L I B RAL %2
STEbLONRBDHIHEEE, HONICEGHICEN L, TOHRICHE TRATFHREEZ LD LD ET D,

(BB D)
8927 ARLFERFIEICE T DMEGHRE L, ROZEZOWNTNNIZLETLHDE NI,
(1) RIEEFRFZEOFERS DN I D 2 b, B CTH D BORRP S -EHE, o TIVEOHEEY.
IAER 2 o7 JAXA KO RO THEFHRE L TRV IRODEFHRICEIVERINTLHD
(2) &3 - N - BEH -RE - Yo7V R T—7 - 7y =T A AZEICLY, MHFEHFLDVAK
HFEFFEO BIID 7=z, g L L TRR « & Szt
2 JAXA KON RO X, MEEHRZBEUNICER L, e ARLFRFIEICERT D E LA OFITIRE L X
R L TIER DRV, 72780, IROZFFOWNTINICEY T D HDIZOWNTIZZORY TixZeu,
(1) #HFEHF»LHET HLENC, BECAFmTHDLH D,
(2) HEEFNPLIELERICCBLDEICEOGTAME RS>0 D,
(3) MFHNOHMETHLENC BEICAE SR LTV bD T, DD EENPIAETEDLH D,
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JERS 199249 H 1 H~ AER

(Japanese  Earth  Observation 1998 410 H 11 H

Satellite)

ADEOS 1996 4F 10 A 15 H~ AER

(Advanced Earth  Observation 199746 A 29 H

Satellite)

ADEOS-II 2003 41 A~ ZER

(Advanced Earth Observing 2003 4 10 A

Satellite-1I)

ALOS 2006 =5 H 16 H~ 4ER

(Advanced Land Observing 201144 H 22 H

Satellite)

GCOM-W1 2012 FJE~ AER

(The Global Change Observation

Mission 1st-Water)

TRMM 1997 4 12 A~ RER(PR-FAEA) 36 FE~k

(Tropical  Rainfall Measuring MR 36 E. TMI KO

Mission) VIRS : F&50 38 FE~ bk
#7 38 )

AMSR-E 2002 -6 H 19 H~ 4ER

(Advanced Microwave Scanning 2011410 A 4 H

Radiometer for EOS-Aqua

satellite)

GOSAT 2009 44 H 23 H~ AER

(Greenhouse Gases Observing

Satellite)
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GCOM-C1, ALOS-2, GPM, EarthCARE (2 2oW\W T, T — XN AHE & 72 o 72 BEE T8 33 KIS
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