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1. GCOM-C1/ SGLI

Global land, coastal, and aerosol observatio
v" 250m resolution with 1150~1400km swath

v" Polarization/along-track slant view of Red and NIR bands

v Descending local time: AM10:30
v Launch in JFY2016 (TBD); 5-year lifetime X 3 satellites = 13 years
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GCOM-C1 / SGLI Land products

Area |Group |Product CategoryDeveloper |Day/night \Production unit Grid size
Precise geometric correction |Standard] JAXA |Both Eéi’tgbbal (mosaic 1, 8 days, 250m
Suﬁ‘face Atmospheric corrected
reflectance | ofectance (incl. cloud Standard] JAXA [Daytime Tile , Global (1, 8 days, month)  [250m
detection)
Vegetation index Standard| PI/JAXA
Vegetation |FAPAR Standard JAXA/PI Daytime Tile , Global (1, 8 days, month) [250m
and carbon |Leaf area index Standard] JAXA/PI
cycle Above-ground biomass Standar 1km
- Vegetation roughness index  [Standard| Kajiwara |Daytime Tile , Global (1, 8 days, month) |1km
g Shadow index Standard 250m, 1km
Temperature |Surface temperature Standard] Moriyama [Both Tile , Global (1, 8 days, month) |S00m
Land net primary production |Research| Nasahara [Daytime Global (month, year) 1km
Water stress trend Research| Kajiwara [N/A Tile , Global (1, 8 days, month) |S00m
Application Fire detection index Research M%nasli?:a | Both*12 Scene or Tile 500m
Fukue |
Land cover type Researchl Soyama [Daytime Global (month, season) 250m
/Takagi
Land surface albedo Research| JAXA/PI IN/A Tile , Global (1, 8 days, month) [1km

v’ Land cover — emission types such as fire, dust, VOC..
v Above-ground biomass — potential emission by fire
v’ Surface temperature and water stress trend — dust and fire events




2. Multi-Angle Observation for Land Cover &
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
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Chiba Univ.



Land Cover

distinguish Forest — non Forest area by SGLI multi-angle observation

0 0.5
NDVI Image

One shot TERRA/MODIS data
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Above-Ground Biomass (ABG)

Daily SGLI 1km tiled / Atms.
Corr. reflectance
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Pl:

Simulation condition of the AGB lookup table

e Solar Zenith Angle : 0to 80, 10 deg. interval (9)

e Sensor Zenith Angle : 0to 55, 5 deg. interval (12)

* Relative Zenith Angle : 0to 180, 10 deg. interval (19)

* Adjacent Tree Distance : 3.87m, 6.44m, 12.55m, 18.00 (4)
* Tree Height : 5m to 30m, 5m interval (6)

* Crown Depth =TH* cd :cd=0.2,0.3,0.4,0.5,0.6,0.7,0.8 (7)

e Total combination number =9*12*19*4*6*7
= 344,736
for 1 forest canopy type.
e Currently,
— Only one lookup table which represent larch forest is available
— Available forest types will be increased by cooperation with in-situ observation
activities

Kajiwara



Validation of Above-Ground Biomass estimation:

Unmanned helicopter measurement for collecting BRF, canopy structure
parameter / DSM
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Algorithm Validation using in-situ measurement data
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3. Land Surface Temperature (LST)

v" SGLI will have 250m/500m
TIR observation

I =71(0)=B(1. 1 —o)F/m| + 1
Obs. radiance ‘( )[ ( \H) —I_ ( )/ / ] —I_ /6L
Transmittance Emissivity LST Downward irradiance Path radiance

at the surface
(# of unknowns)> (# of formulae) >underdetermine

v" Conventional LST estimation algorithm

* Split window * Semi-analytical
— Multiple regression. — With atm. Correction
— Emissivity has to be known — Add the empirical formula and solve
— MODIS, AATSR — ASTER

Pl: Moriyama 10



LST estimation algorithm for SGLI

e Semi analytical algorithm
v" Split band (10.8, 12.0[um])
v Additional formula: Split window
v Objective analysis data for the radiative transfer parameters

(712 F12 lar2 Coe I1,2)
v" Minimize the following formulae (Newtonian iteration).

By Hm(0)[e1B1(1s) + (1 — ¢ 1—1 Iaa(0)} =11 =0

By Y 75(0)[e2Ba(Ts) + (1 — =5) —] I0(0)} =1, =0

sl

Co+(Cr+7r1C2) 1 +C3r1 +(Cy+12C5) o+ Cero =1, =0, (r; =1—5;)



LST estimation example

False color(126) LST Emissivity (10.8) Emissivity (12.0)
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e Terra/MODIS 2008/09/21, 18:35Z, US west coast
e Atm. data: NCEP d082 (1deg. mesh)
e Computation time: =20min. (Core2duo 2.2GHz)

Pl: Moriyama
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LST Validation
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e Comparison with MOD11C1 (Day/Night LST, 0.05deg.)

e LST estimation from MOD021KM data acquired at 18357 and
0400Z from 2000 to 2013.

e Average the estimated LST into 0.05deg. and compare.

Pl: Moriyama
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4. Water Stress Trend

by Compensated Day/Night Temperature difference (CDNT)

CDNT = ( Tyay = Tight ) X Thigne (T'in [deg. C])  Basic concept

Donaldson, FL 2001 Ameriflux data
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CDNT from satellite data
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5. Summary

v GCOM-C1/SGLI has 250m resolution with 1150~1400km swath,
aiming global land, coastal, and aerosol observations (launch in
JFY2016 (TBD); 5-year lifetime X 3 satellites = 13 years)

v SGLI has polarization/ along-track slant view of Red and NIR
bands; provides the information of the vertical structure of
plants; useful for the land cover and above-ground biomass
estimation

v’ Day-night land surface temperature (250m-500m resolution)
observation can be used for estimate of water stress trend

v' GCOM-C products will contribute to the emission estimation
* Land cover — emission types such as fire, dust, VOC..
e Above-ground biomass — potential emission filed by fire

e LST & water stress trend — possibility of dust and fire events
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