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SOMKAMON RUKVERATHAM: THE ESTIMATION OF CO2 ATMOSPHERIC
CONCENTRATION BY GEO-INFORMATION TECHNOLOGY, THAILAND. ADVISORY
COMMITTEE: SUPAN KARNCHANASUTHAM, D.Tech.Sc., KAEW NUALCHAWEE,

Ph.D., PHATTRAPORN SOYTONG, Ph.D., 124 P. 2017

The research was the application of Remote Sensing for estimating concentration
carbon dioxide from the Orbiting Carbon Observatory 2 (OCO-2) satellite and Terra MODIS
satellite such as Land Surface Temperature (LST), Normalized Difference Vegetation Index
(NDVI), Enhanced Vegetation Index (EVI), Leaf Area Index (LAI), Gross Primary Productivity
(GPP) and Fraction of Photosynthetically Active Radiation (FPAR) in October 2014 to October
2016. The purpose of research was correlations analysis between OCO-2 and MODIS data for
creating equations both multiple linear regression and non-linear regression in 3 seasons consisted
1) winter 2) summer and 3) rainy.

The result of study found the correlation between OCO-2 and MODIS data that all
independent variables had r correlation at level of significance 0.01 but all variables were selected
by stepwise for creating equations. Which NDVI and GPP were suitable variables for winter
equation that showed the best RMSE 1.21 ppm (R’=0.4891) for polynomial regression. In
summer, LST was a suitable variable that showed the best RMSE 1.27 ppm (R’=0.3378) for
linear regression. Finally, LST and GPP were still suitable variables in the rainy season, which
showed the best RMSE 1.88 ppm (R’= 0.4213) for polynomial regression. In addition, carbon
dioxide of Thailand has been slowly increasing concentration by winter season, reaching a peak
by summer season and it has been decreasing concentration by rainy season because plant absorb

amount of carbon dioxide through photosynthesis.
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91NA1UNYY Orbiting Carbon Observatory 2 (OCO-2) A9AUNISN 3-1 1ag 3-2 (NASA, 2016)

XCOy Raw—FOOT[fp,mode]-FEATS[mode]

XCo = 31
2 Corrected TCCON_ADJUST[mode] (1)

e XCO, corrected fo mmsvenlaeenlaaniund
XCO; Raw Ao masueulasenlsdaady
FOOT([fp, mode] Ao ﬂﬁﬂ?yuﬁ(Footprint) §1A13797 3-1
FEATS[mode] 10 Feature Bias ﬁﬂmiﬁ‘ﬁ 3-2
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o XCO, pinal An masveulaoen lud
XCO, corrected Ao mmsveulaoen lednysund

FOOT2[fp, mode]  f® WalSun (Footprint) Fa915197 3-4

Q

A1519% 3-1 A1 FOOTPRINT BIAS (FOOT) (ppm) (NASA, 2016)

FOOTPRINT BIAS (FOOT) (ppm)

Footprint (fp) 1 2 3 4 5 6 7 8

LAND GLINT 0.06 0.07 -0.05 0.02 -0.13 0.18 -0.13  -0.02
LAND NADIA 0.19 0.13 0.00 -0.01 -0.16 0.11 -0.21  -0.05
LAND TARGET 0.06 0.00 -0.12 0.00 -0.05 0.21 -0.12  -0.04

SEA GLINT -023  -0.07 -0.13 -0.10  -0.03 035 -0.03 0.24




A13197 3-2 A1 FEATS (NASA, 2016)
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FEATURE BIAS (FEATS) (ppm)

LAND (ALL)

SEA GLINT

-0.08*(dP — 3.1) + 0.077*(co2_grad del +7.7)

-0.3*(dP — 1.4) — 0.6*(log DWS +2.9) — 0.028*(co2 grad del — 8.4)

A1519% 3-3 A1 TCCON_ADJUST (NASA, 2016)

OVERALL DIVISOR

(TCCON_ADJUST)

Method

LAND GLINT
LAND NADIR
LAND TARGET

SEA GLINT

0.9970
0.9955
0.9970

0.9990

Assigned (similar to Target)

Propagated via mean(XCO,)

Derived using TCCON + Target Mode

Propagated via mean(XCO,)

@159 3-4 1 RESIDUAL FOOTPRINT BIAS (FOOT2) (ppm) (NASA, 2016)

FOOTPRINT BIAS (FOOT) (ppm)

Footprint (fp) 1

LAND GLINT -0.13
LAND NADIA -0.17
LAND TARGET -0.17
SEA GLINT 0.03

2
-0.09
-0.10
-0.04

0.00

3
-0.01
-0.02
0.02
0.02

4
-0.14
-0.09
-0.10
0.00

5
0.00
0.04
0.05
0.00

6
0.06
0.03
0.01

-0.08

0.09
0.13
0.07
0.02

0.21
0.18
0.16
0.01
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a

U

g a v A v A &' a U a a
WUNI (LST) ﬂ"]fuwd"]fWiim NDVI tiag EVI arHnur 1y (LAID) 6@51ﬂ1iﬂ@§lﬂ§ll{]lliflll



49

o 1 o A 1 A AaaA Y o o = & Y
(GPP) Hazdaaiuuean1sunsaa luganaunnyl5dunsizvinad (FPAR) 3¢UmMsmssutoya
v 9 [ dy
noumslszuananazmslszutanatoya asae lii
1 . [ Y
3.1 mawsendoyanoumsdszuiana (Pre-processing) Usznouales n1sliuun
STUUNNAVDININDTATANGN N1TADNTN (Mosaic Image) NTAANIN (Clip Image) L1AZNT
Y a 3 1 9
wlasveyamaaviluninisasiou (DN to Reflectance)
Iy Y a o 1 . .
3.1.1 M5USUUNTZUUNNAVBININDIIATINGN 91ATLVL MODIS Sinusoida
< Ao a o
WuszuuNNanNs ALY UTM (Universal Transverse Mercator) I“D’“L! 47 L‘Hﬁ’e] tazalsuvuInved
AN (Resample Pixel) whﬁmmmmammw@u Fumda Projection and Transformations
AU 151N ArcGIS
Y v
3.1.2 MIABMNAIAIAYY Terra 5711 MODIS $1121 5 MW ATOUAQUNUA
' o 1 I Y]
Uszmalneg 1dun @rumua h27vo6, h27v07, h27v08, h28v07 tag h28vos 1HuamHuReInY
3.1.3 MIAAMNAIAEN Terra 35V MODIS adevouailszmalneg
a I 1 ) @
3.1.4 msulasdeyaduauiusinmsazfou (Reflectance) d11i5ugAtoya

FHNYNTIULAONI WA TUTZUVUNA T1U1T0MUIU IFNAUMTN 3-3 tazd1ruTum

k4
a
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p, = DN *0.0001 (3-3)
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DN 790 ANTFUAVUDIAALTEINAAY

LST = DN % 0.02 (3-4)
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M54 3-5 AlseanFuesaums Split-Window (Jimenez-Munoz, J. C., & Soborino, J. A.

2003)
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C, -0.004
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C, - 201
C, 26.6
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Tagldioyaninaruiion Terra 53U MODIS 1 lF Tudnuawiinsws s

NDVI (Normalized Difference Vegetation Index) (Rouse et al., 1974) AAANNITN 3-6
NDVI = (NIR-Red) / (NIR+Red) (3-6)
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3.2.2.2 MIANHIABUNYNT T EVI
Taglddoyaninaraiion Terra 5200 MODIS in1d ludnyawtinans s o
EVI (Enhanced Vegetation Index) (Huete et al., 1996; 1997) AEANNITN 3-7
NIR-Red

EVI=25 (3-7)
1+NIR+6Red—7.5Blue
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Area Index (LAI) (Peng Gong et al., 2003) AENNITN 3-8

LAI=(3.618* EVI-0.118) (3-8)
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8n31M3HA1IgYN59Y (Gross Primary Productivity: GPP) Tagld9ayan
= I o o L4 ) ¥ a A o A
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