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Abstract

The GOSAT (Greenhouse gases Observing SATellite) data provide new opportunities the
most regionally complete and up-to-date assessment of CO,. However, in practice, GOSAT
records often suffer from missing data values mainly due to unfavorable meteorological
condition in specific time periods of data acquisition. The aim of this research was to identify
optimal spatial interpolation techniques to ensure the continuity of CO, from samples taken in
the North East Asia. The accuracy among ordinary kriging (OK), universal kriging (UK) and
simple kriging (SK) was compared based on the combined consideration of R values, Root
Mean Square Error (RMSE), Mean Error (ME) for variogram models. Cross validation for 1312
random sampling points indicate that the (UK) kriging is the best geostatistical method for
spatial predictions of CO, in the East Asia region. The results from this study can be useful for
selecting optimal kriging algorithm to produce CO, map of various landscapes. Also, data users
may benefit from a statistical approach that would allow them to better understand the
uncertainty and limitations of the GOSAT sample data.
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29 A2 ATA 0] ollsleks BE E4S
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1. o] 24 1A

1. GOSAT

GOSAT COz9F CH4) A A4 #3E Hlo¥
£ &7] Y8l 20099 1¥€ 23Y Y& 3y AT
7Nek 7191 JAXA (Japan Aerospace Exploration
Agency)®t ¥& =y A+4(National
Institute of Environmental Studies, NIES)7}
ARG 220 SATIASH §14dolth. GOSAT?
A FAIE oF 1.75ton o]9, =12 oF 50|t}
GOSATZ Hi¥E7] #%= 14422 666km L=
A 10km®] 57F4=2] HlolBE FSskaL Sl
T = st AFE of 143] A= &1 &
AotA =Ho, 39 Fo T A9E Ht o
1%(4ppmv) 2] Ao H= SAstA Hot
(Kuze et al, 2009). GOSAT Aol dist &pAgt
AFFLE Table 13+ 2t

GOSATo|= TANSO-FTS(Thermal And
Near infrared Sensor for carbon Observation
~Fourier Transform Spectrometer)2} TANSO

T

Table 1. Major Specifications of GOSAT

Characteristics Value
Orbit Polar sun-synchronous
Altitude 660km
Spatial Resolution 10.5*10.5km
Period of Revolution 14.66 orbits/day
Repeat Coverage 3 days

~CAI(Thermal And Near infrared Sensor for
carbon Observation—Cloud and Aerosol Imager)
of = ZHe} AAZE ke o] vt TANSO-FTS
A2 T 47he] B3 sh oS AT glow,
Band 12 Oy, Band 2,32 COy, CH4, Band 3+
COy, HoOE &4 4= Qlth(Table 2). TANSO-
CAl& oo|2&9] E57¢} FeAE F=sh= Al
Az A5 719 =8 g Aol et F5ol 9
e A G 9] ISWMER A E ] 9lom,
T2 ZAA oA 55 ARSI ooj2E
o] Feta avs gAsto] TANSO-FTSlA &
=% 002, CH49 A3E HAsI=H AMgHch
(Kuze et al., 2006).

GOSATE Aqua 94¢ AIRS(Atmospheric
Infrared Sounder)®t MetOp Y7439 IASA
(Infrared Atmospheric Sounding Interferometer)
off Blgj Fofd Feid= 2 s 7L §l
o}, 22y GOSATS th7]1& Fafsff & 9o g4
o] wet olitaigta: FEE S7gskal g7 o
woll 57 A 5ol EAske A4S WS ARE
B AASHA =L, o= Qs HA #HE A
10% Be 27wt BdF o] ARgHTE webA
GOSAT At&g &3 olitaeta o] $71H4 i3 |
9= As] AlRMA oAl Hrt, GOSATS] a4l

ZASA gre A el 2k g 34
st g7hRle] ot A7k Bl

o
287 BAe 4 RESHe R0 9XHN

Table 2. Specifications of the TANSO-FTS

Pointing mirror

2-axis pointing mirror

Scan Cross track(+35 deg.), Along track(+20 deg.)
FOV [FOV<10.5km, 790km(Scan width)
Spectral band Band 1 SWIR Band 2 SWIR Band 3 SWIR Band 4 TIR
Bandwidth (ym) 0.758~0.775 1.56~1.72 1.92~2.08 5.50~14.3
Targeted gases 0O, CO,-CHy CO,-H,O CO,-CH4
Time necessary for 40,200r 10

single scanning(sec)

(depending on the scanning mode being used)
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Fig 4. Q-Q plot graphs for CO,

Table 3. Variogram model and parameters

nugget

Variogram| Nugget | Sill /sill ratio (%)

Simple Kriging | Gaussian | 5.05 | 7.68 65.8

Ordinary Kriging | Gaussian | 4.96 | 8.46 58.6

Universal Kriging | Gaussian | 6.77 | 11.63 58.2
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Table 4. Cross validation for Kriging

Variogram| ME RMSE R

Simple Kriging | Gaussian | -0.113 4.86 0.487

Ordinary Kriging| Gaussian | 0.048 2.28 0.569

Universal Kriging| Gaussian | 0.019 1.07 0.028
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