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Japan Aerospace Exploration Agency (JAXA) has made .‘
. a new plan of Glabal Change Observation Mission

- .
----------------------------------------------------------------------------------------------------------------------------------------------------------------

GCOM
is follow-on satellite observation mission of ADEQOS-II.

will consist of two series of medium-sized satellites:
GCOM-C (Climate) and GCOM-W (Water).

GCOM-C GCOM-W

GCOM-C satellite will carry the GCOM-W satellite | carry the
instrument of SGLI (Second instrument of AMSR2 (Advanced
generation GLobal Imager). Microwave Scanning Radiometer).



1. GCOM-C

Science targets
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Figure 2.4. Global average radiative forcing (RF) in 2005 (best estimates and 5 to 95% uncettainty ranges) with respect to 1750 for CO,, CH,, N,O and other
important agents and mechanisms, together with the typical geographical extent (spatial scale) of the forcing and the assessed Jevel of scientific understand-
ing (LOSU). Aerosols from explosive volcanic eruptions contribute an additional episodic coeling term for a few years following an eruption. The range for
linear confrails does not inciude other possible effects of aviation on cloudiness. {WG! Figuté SPM.2}
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1. GCOM-C Science targets

Carbon cycle in the Land and Ocean
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1. GCOM-C Science targets

Contribution to the model research and operational use

* Continuous (>10yr) and consistent observation and products
* Connection between model parameters and satellite observations

Satellite/sensor and algorithm Cooperation with the climate model
) development . .. research institutions
1 GCOM observation ~ 1 Model prediction ~\
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\l_l/ e Extreme weather
¢ \/egetation cover Products dr frequency
e Primary production radiance with eLand cover
. radiative oA
\_ * Coastal environment tranafer * Improvement of parameterization
about radiation budget and carbon Air temperature prediction
Frequent and long-term 4 Water cycle cycle, etc. in climate prediction model. e
(>10yer) global observation e Water vapor, cloud, e Verification and improvement of } pee
system required for earth )< precipitation prediction of the earth environment e
environment change * Soil moisture change including the water cycle by 103
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roducts

Common

Land
14

products

products

Ocean
14

products

products

Ié\; Group Product Category Production unit Gridsize
= VNR,SWI Land/coast: 250m,
= P TOAradiance P e offshore: 1km,
3 Radiance (including system geometric correction) Standard Scene polarimetory:1km
- TIR Lang/coast: 500m, offshore: 1km
Precise geometric correction cene, Global (mosaicl, 16 cays, month)
Surface reflectance Atmospheric correctec reflectance
(incl. cloud detection) aen
Vegetationindex 250m
VEs
TAFPAR
. Standard cene
Vegetationand Leaf area incex - . o .
- carbon cycle Above-ground biomass Global (1, 16 days, month) 1km
= Vegetation roughness index o
Qo Shacow Incex 250m, 1km
emperature Surface temperature 500m
Lanc net primary proguction Global (month, year) 1km
Water stress trend Scene, Global (1, 16 days, month) 00
Application Fire getectionincex Research Scene -
Langc cover type Global (month, season) 250m
Lang surface albec sceneg, Global (1, 16 cays, month) 1km
Cloud flag/Classification cene, Global{ 1l day, month} 1km
4 Classified clouctraction Global \1 cay, monthy
- Cloud Clouc top temp/height Standard
g Water cloug Ol/efrective racius
_E - \.EFJOL:.. optical tf:ukre;.--.- _ __ 1km (scene),
= Water cloud geometrical thickness Research Scene, 0.1dee (2lobal)
[} AErozol Over the ocean Global {1 day, month) TeEEEaE :
= Aerosol Lanc aerosol by near UV Standard
Aerosol by Polarization
Radiation budget Long-wave radiation flux Research
Normalizegd water-leaving raciance
(incl. cloud detection)
- . — — : Standard
ceancolor Atmospheric correction parameter
Photosynthetically available ragiation Coast: 250m
Euphotic zone cepth Research Offshore: 1km
Chlorophyll-a concentration Global: 4-Skm
sPenfnsn s o re carg
3| e Colored dissoived OgoTICTRETES? e e
g Inherent optical properties Research Global (1, & cays, month)
emperature Sea-surface temperature Stancarg Coast: 500m
Ucean net primary proguctivity Otherz:Same as above
Phytoplankton functional type Coast: 250m
Application Rectice Rezearch Others:Same as above
multi sensor mergec ocean color Coast: 250m
MUITI SENSOr MErgecs 55 Offshore: 1km
Snow and Ice coverec area cene, N . .
: {incl. cloud detection) Standard Global {1, 16 days, month) 250m (scene), 1km (global)
Area/ distribution Okhotsk sea-ice gistribution Area (1cay) 250m
Snow andice classification — Global (16 days, month) 1km
O Snow Coverec area in forests and mountains TR Area (1, Ecays) 250m
5 SnOow and ICe surface Iemperature Standard 5>00m (scene), 1km (global)
= SnNow grainsize of shallow layer o cene, 250m (scene), 1km (global)
2| Surface properties Snow grain size of subsurface layer Global (1, 16 days, month) 1km
= SNOW grain size of top layer 250m (scene), 1km (global)
SNow andice albeco — Global (1, 16 cays, month) 1km
Surface properties Snow impurity TR Scene, Global (1, IE cays, month) 250m (scene), 1km (global)
Ice sheet surface roughness Area (Season) "1str:1

Bouncary

e sheetboundary mMonitoring
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& 2. Specification of GCOM-C1/SGLI

GCOM-C1/SGLI |
SGLI (Second generation GLobal Imager) is an onboard ‘
GCOM-C satellite, and provides GLI follow-on sensors.

*

<> SGLI channel specifications

cu | A | ar L. Lmsx | SNRat Lesg IFOV
VN, P, SW: nm VN, P: VN, P, SW: -
T:um W/m?/sr/pum T: NEAT m
T: Kelvin
VN1 | 380 | 10 60 210 250 250
YN123456 7891011 SW1 2 3 ! VN2 | 412 | 10 75 250 400 250
. | |\,,egetation VN3 | 443 | 10 64 400 300 250
VN4 | 490 | 10 53 120 400 250
08 - \ VN5 | 530 | 20 41 350 250 250
- A~ VN6 | 565 | 20 33 90 400 250
\ VN7 | 670 | 10 23 62 400 250
8o VN8 | 670 | 20 | 25 [ 210 250 250
gos \‘ VN9 | 763 | 8 40 350 400 1000
204 VN10| 865 [ 20 8 30 400 250
— VN11| 865 | 20 30 300 200 250
&3 7 Sol

p1 | 670 | 20 25 250 250 1000
02 h W P2 | 865 [ 20 30 300 250 1000
01 < L sw1 [ 1050 | 20 57 248 500 1000
. Water ) sw2 [ 1380 | 20 9 103 150 1000
350 850 1350 1850 2350 SW3 | 1630 200 3 20 o7 250
Wavelergth (nm) sw4 [ 2210 | 50 1.9 20 | 211(TBD) 1000

71 [ 108 [ 0.7 300 | 340 0.2 500(opt. 250)

12 [12.0 ] 07 300 | 340 0.2 500(opt. 250)




2. GCOM-C sensor
2.1 Second generation global imager (SGLI)

Total FOV: 70deg
= 24deg x 3 telescopes

0‘0

e Earth Solar diffuser Non-polarization ] (~1150km@nadir)
it Visible and Near— x* ! oglon piate  tree telescopes
o ’ “{Q“\ i e tc\cscs.pc r sun calibration
Earth dirigction infrared QY Each has the same
OR VNR-P telescope AP 11 channels

Radiometer
(SGLI-VNR)

v Polarization two
(670nm and

865nm) telescopes

FOV: 55deg
(~1150km@=+45deg

along-track slant)
Each has tree
polarization-angle

+45deg
filters )

Internal lamp (PD) 45d (
+45deg along-
track slant
observation

Solar
calibration

/ window

\ Obsevation aperture

InfraRed Scanner
(SGLI-IRS)

Earth direction
Orbit direction
¢ ‘}
*
A
==tarth
‘.9%7-.- .
.,.[

Earth
‘g/;éﬁ'

SWIR detector

Primary mirror
mechanical

cooler secondary-mirror

Earth view
window
FOV: 80-deg

Dichroic

\filter
. [ ) P e—— [ TIR
H N\ detectfor

Scan mirror SWI
Ritchey-Chretien Optics detec;l r

e SGLI initial design and trial manufacturing (breadboard model: BBM) has been done in 2009.

« The BBM includes non-polarized and polarized telescopes, spectral filter assembly, mirror scanning
system, detector cooling system, and onboard calibration systems.

» Fheir results will be reflected to the next engineering model (EM) development.

Deep space

window TIR detectors




3. GCOM-C Observation Products

Environmental phenomena captured by 250m resolution

e SGLI’s 250-m visible bands and 1150-km swath enable regular monitoring of the

land and coastal environment such as redtide

1Kkm resolution 250m resolution

1-km and 250-m resolution RGB image simulated using AVNIR-2.
Light red filaments in the 250m image were the Noctilca redtide on 19 April 2009 in Wakasa-
Bay.



3. GCOM-C Observation Products
SGLI Polarimetry

Polarization filter
Satellite direction M 0°/60°/120° Onm

/
S~ _l_ _ - “Along track slant obs
+45deg

Orbit direction
—EN

Along-track +45deg
modes will be
planned for
polarization
observation of the

atmospheric
scattering




Discussion points

. It Is necessary to develop validation
method tfor BRDF

. How to get AGB ( Biomass ). It is
important product for Carbon
budget understanding
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Utility Payload 10~15kg (Maximum 31kg)
Flight Duration 50 minutes(6 litter)
Maximum Takeoff 95kq
#RAlIxE Weight
AN — 2 Control Range 1.5km
Control System YACS
Overall Length 3,630mm (rotors included)
Overall Width 1,640mm
Overall Height 1,220mm
246¢c(Water-cooled, 2-
Displacement : stroke,
horizontally opposed 2-
cylinder)
MaximumOutput
/Maximum To?que 21PSA*26kgm
CODE : Fujin (Flying ‘Unit for Global INvestigation) Starting System Cell Motor
Fuel Rggular gasoline mixeq
with 2-stroke engine oil
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—gquipment which 1s mounted on the UAV

. Spectrometer

. Laser scanner

. Digital camera

. Video

. Hyperspectral camera

. Thermal infrared image
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L aser scanner
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Laser scanner:







BRDF Measurement Results
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Developed BRDF simulator

Kl'ree structure
definition from
measured structure
parameter

(Free style definition
also available)

Tree structure
definition from RC-
Helicopter measured
canopy surface model

Calculate apparent
area ratio of each
category
*[lluminated canopy
*[lluminated floor
*Shadow canopy
*Shadow floor
*(also stems...)

/Deoomposition &
retrieve the
reflectance of each
category from RC-
Helicopter observed
data (illuminated,
Shadowed canopy &
background)

BRDF Model

‘ Bi-directional Reflectance l
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3. GCOM-C Observation Products

Multi-angle observation for land cover and biomass estimation

e Reflectance change of slant and nadir observations will provide the information of the
vertical structure of plants

e The information is used for land cover and above-ground biomass estimation

e The key scientific challenge is the radiative transfer of ground-vegetation-atmosphere

Tree height=1m Tree height=5m \@ <
,' ; :’** e o k e %x Lo 2 :,i: 7B @
: e Canop -45deg vdce Forward
Observation y Bl S Forwerd
angle Odeg scattering N ¢ )
Soil
Tree height
. = & diameter at
Observation breast height
angle -60deg. »
Vegetation model
(Arboreal vegetation)
T8 ket X v ~
Same green area Increase green area Provided by Honda Lab.
Reflectance change by the observation angles Chiba Univ. 9



Reflectance Shift in Red-NIR plane

vegetation ,

| /
| ) soil

Coverage 100%// ,

NIR

.’ off-nadir i

P1: brightness
P2: depth, roughness
P3: vegetation coverage (dense)

RED



Biomass Estimation using P1,P2,P3

3

P2
AGB =C" +1] - P3
\ Pl

\_'_} J \ )
Y

Forest Volume Vegetation

Type related Coverage

Dependent term

Coefficient

P1, P2, P3 should be used the reflectance on fixed geometry (normalized

geometry).
To obtain the P1, P2, P3 at fixed geometry, satellite observed reflectance has

to simulate with BRDF model.



Measured Biomass (t/h)
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Processing result for 2010 summer on East Asia (AGB)
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Helicopter Observation area (Fujihokuroku site)
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Can a geostationary satellite provide

BRDF data ?

Alt.
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AsiaFlux/FHK
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Geostationary satellite can provide BRDF data
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Conclusion

. All ATBD of the standard SGLI product
are submitted from Pls. (Including
Biomass product)

. Hardware and software preparation are

going smoothly towards the launch In
2010.

. Geostationary satellite can provide BRDF
data. The next generation HIMAWRI

can provide BRDF data.
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