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Abstract

In order to retrieve land surface temperature (LST) from satellite remote sensing data accurately, the information of
atmospheric condition for atmospheric correction, especially atmospheric water vapor content, is absolutely imperative.
When hourly LST is retrieved from Multi-functional Transport Satellite (MTSAT) data, the hourly atmospheric water
vapor products and those which covers the area correspond with the MTSAT observation area are needed.

In this study, we developed an optimum water vapor product for LST retrieval from MTSAT data. We assessed the
accuracy of water vapor products, which are obtained from MTSAT IR data and reanalysis data, and that of LST retrieved
from MTSAT data using each water vapor product for atmospheric correction. It was revealed that the reanalysis PW
product is better for LST retrieval from MTSAT data, but the accuracy of the PW is reduced in the high altitudes due to the
low spatial resolution of the reanalysis products. Therefore, we proposed the method for improving the accuracy of the
reanalysis PW product with refinement using both digital elevation model and reanalysis products at each pressure level.
The RMSE of LST retrieved from MTSAT data with the refined reanalysis PW product was less than 2.0 K and the spatial

distribution of LST can be figured out in more detail using it.
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Table 1 MTSAT-1R technical specifications.

Channel Wavelength[pgm] IFOV]km] Quant.[bit]

IR1 10.5-11.5 4 10
IR2 11.5-12.5 4 10
IR3 6.5-7.0 4 10
IR4 3.5-4.0 4 10
VIS 0.55 - 0.90 1 10

40

TI VXYV U FICE VBl s AR, SE, HxHREE?
SEME LW RKE (5 V4V Y Tk b, fEEIC
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Pk % [TR3&MLW T BEKE |, HHEESEET L2 AW
THeE L7 kit 2 TIR3&MLS W ki ] LIRS &
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Fig. 1 The relationships between the brightness temperature of IR3 channel and precipitable water,
which are derived from each model atmosphere using MODTRAN simulation.
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Table 2 Coefficients of PW estimation equations derived from radiative transfer simulation

using each model atmosphere.

US Standard

Mid-Latitude Summer

Mid-Latitude Winter

VZA(deg.) a b a b a b
0 -0.126  30.365 -0.120 30.378 -0.087 20.616
20 -0.127  30.457 -0.121 30.589 -0.087 20.607
40 -0.129 30.835 -0.125 31.363 -0.088 20.640
60 -0.136  32.109 -0.136 31.514 -0.091 21.070

Table 3 Bias and RMSE of water vapor products at GPS observation stations.

Feb. Aug.
WYV Products Bias[kg/m? RMSE[kg/m?] Bias[kg/m?®] RMSE[kg/m?

MTSAT TIR PW 11.50 13.69 3.81 8.81

IR3 & USS PW 0.55 4.13 -34.48 35.45

1IR3 & MLW/MLS PW -1.08 3.47 -16.89 22.02

Rcanalysis PW 1.45 2.88 -1.51 6.63
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Fig. 2 The relationships between the accuracy of each PW product and elevation in February, 2007. The
figures in the upper column show bias and the figures in the lower column show the RMSE. Each dot
in figures represents the bias or RMSE at each GPS observation station.
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2007 4E 2 A ROV 8 A D% GPS Bl MIZ BT 534 7 X,
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The relationships between the accuracy of each PW product and elevation in August, 2007. The figures

in the upper column show bias and the figures in the lower column show the RMSE. Each dot in
figures represents the bias or RMSE at each GPS observation station.
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Fig. 4 The Bias and RMSE of MTSAT TIR PW at each GPS observation station in February, 2007.

4.1.1 MTSAT TIR TA[[EKE

Table 3 25, MTSAT TIR W fg7kiZ 2 H, 8 H & 121
R E DI B 2 LA D Do MTSAT TIR 1] Bk
HOMERADOENE LT, EYA7OE, KRARED
22 SN, R EOREIEZ 2 5157, /-,
Fig.2 (a) XU Fig.3 (a) 2°5, MTSAT TIR W F/KE DN
A7 AR RMSE EESE KA L TWD I L25bh 5,
ZhE, REUREOZEMAEMES R D RERERTH S &
%z HMb, MTSAT TIR WK BEOHEETIE, KRA% 1
JEOSHRKRE EARE L, OB 700hPa 12 B1F % KA
METRETEL AL L THBNN 704 2~ 700hPa
HIZBIT A RARBETF -7 2HwTwaY, L7zdts T,
2.5°%X2.5°27°) v RN KAIRE AT 700 hPa 12 BT 5 KA

BETREERTVWLI LIRS, LAL, WLZU Y K
NTHIEEDORLLT) T TEEEORGEOIE S L B
I lnh, REMEORFEME RV HELEE (KILH)
QERLDEEZOND, L2 5T, ZRHEEERE L
), MTSAT TIR W [E/KE DN A 7 A J OF RMSE HE 512
BIFLTWwB EEZOND,

2512, Fig.2 (a) T, FE 600m LT GPS Bl riT
384 7 AR RMSE B & & Bkgm’LL ETH 5 7
V=T, ZNEDB/NECT V=T LI ToN5G, &
Z T 2007 4E 2 H ® MTSAT TIR 7] Bk i o> % GPS il &
BB N4 7 A KO RMSE D545 2 #iX FISR L7z &
Z % (Fig. 4), 754 7 AL O°RMSE 2838 & £ 13kg/m*Ph
&7 % GPS Bl MR VICHA LT, 202k
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Table 4 Bias and RMSE of LST at GPS observation stations. LST was retrieved by using
each water vapor product for atmospheric correction.

Feb. Aug.
WYV Products Bias[K] RMSE[K] Bias[K] RMSE[K]
MTSAT TIR PW 479 5.84 -1.08 2.65
IR3 & USS PW -0.25 1.80 10.70 11.83
IR3 & MLW/MLS PW 0.45 1.51 5.31 7.38
Reanalysis PW -0.62 1.25 0.63 2.11

Table 5 The difference in Bias and RMSE of LST by elevation of GPS observation stations. The LST
was estimated using each water vapor product for atmospheric correction. This table shows
the values of “mean +/— standard deviation”.

Aug.
Less than 700 m * Over 700 m *? Tess than 700 m *! Over 700 m *2
WV Products Bias[K] RMSE[K] Bias[K] RMSE[K] Bias[K] RMSE[K] Bias[K] RMSE[K]
MTSAT TIR PW -5.01 £234 567+224 -3.29+1.09 3.76 +£1.21 -0.82+ 084 229+ 094 -3.16 £1.22 351 +£1.31
IR3 & USS PW -0.12 £ 0.53 1.74 + 0.47 -0.90 £ 0.39  1.57 £ 0.45 11.36 = 4.34 11.58 + 4.41 585+ 246 6.04 £ 252
IR3 & ML PW 0.58 +0.48 1.50 & 0.46 -0.29 £ 0.30 0.96 £ 0.28 5.76 = 2.38 721 +2.84 217 +1.06 3.55 +1.45
Reanalysis PW -0.52 £ 0.50 1.13 £0.39 -1.05 £ 0.56  1.29 & 0.59 0.95£0.93 1.92x0.81 -1.70 £ 0.75  2.09 & 0.88

1) *! N = 154 (N means the number of samples).

2) *? N = 31 (N means the number of samples).

25, 42O MTSAT TIR W K& O 8 R B XIS O 5%
BEBLZITITVBEEEZONLIRFERICBVWTHE LK
{BoTWBIEBWPLPI o2 BB, MRITVICS
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% 5 GPS Bl M & B W35 5 DN A 7 A KU RMSE O
WilIZZF 2N 8.14kg/m* & 9.81kg/m* T - 726

4.1.2 MTSAT IR3 F[f&/kE

WKIZ, MTSAT O IR3 F % ¥ F v % H\W TR 72 MTSAT
IR3 W Ff/K &I, Table3 7> HAFIIFRAEDI/ NS VD, B
FIH 20 kg/m* P EE/NCHEE STV B HINCH 5 2 &
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ThbEEZbNb, E51Z, Fig.2 (b) (¢), Fig.3 (b) (¢)
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WKIGEL TV 2 L bbb, FFIC, KEAEIL VS H
2, FOMEMAKEL o TWAH, MTSAT @ IR3 F v ~
FOVIEHE TR OEHRE 2 5 Z LB HEETH 5 720K
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A, BEEAYE 7 BIAHE o TxHii P T 8 o 3B LS
INEL BBz, NA T ADO0ITEDE, RMSE Oflidh /h
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NS otz LAL, Fig.2 (d), Fig.3 (d) 75, FH#F
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DWBREZITVBEEZONLZ EDS, THENTTHK
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NWHEE LTz 2D, GPS W ka2 v CHfERE L7z LST
FEAEERE LT, $-XTO GPS Bl SIC BT 5 % Kk#
K7y NEHOLEEAED LST ®/N4 7 A L RMSE %
FHE L7 (Table 4)o & 512, BEEH 700m X Y v GPS
BB 5 LST @234 7 A & RMSE O3 Jr R i
FZ=, FEEAY700m Bl E o GPS Bl 5123815 % LST O
A 7 A & RMSE O3 OHE#fR 2 % 2 Zhati L7z
(Table 5)

MTSAT TIR WK E 7T 5 27 & V54, MTSAT
TIR W fER R IZAFEFITBRIEE OB D 5 720
LST M S M SN AHMICH Y, 4D RMSE 138 &
% 58K, EFIIRMSE27K THo7zo Tables 95, EF
Wi, BEEEAY700m Lo ) 7I2H % GPS BlllTICHE
} %34 7 AU RMSE Ol & kAR 225, FEEs A3k
WI)T7 I ENEFNRKRELS Lo TWD, DF D,
MTSAT TIR W KO EIIES KA L TBY, BE
WHEVRERKRELS R D2 RS, EEOEWTY 7Tk
LST {EERBEPEEOM VT ) 7LD LT LT b,
—7, AFIHHICTlRR72 X 9 12 MTSAT TIR W] Rk i
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Reanalysis PW DEM

Fig. 5 The relationship between original reanalysis PW and refined reanalysis PW by DEM. Figure (a) shows the
original reanalysis PW. Figure (b) shows the refined reanalysis PW. Figure (C) shows the water vapor
amount between surface level and 300 hPa level. The bold and italic font variables are unknown variables,
the others are the variables given by reanalysis products.

BREHICBVTHREMK TR ONE 20D, ZoO5EEDS
700m £ DKW ) 7IZH B GPS B MIC BT S LST i
ERE LT L, BEEIC X 2 LST R E DWW AV &

%2> T2 (Table5)o 73, T FEIKE OHEEKE AL
R GPS B A 2 By W 72 A O 4F 0 LST #E K
X RMSE T 440K &7 1), HEEETI Table 3 1278 L 724G
RIDHISKAREHBERL LST2HEETE %,

MTSAT IR3 W[k E 705 7 b & w84, KER
A2 WAZRIZIE RMSE2.0K LLF T LST 32 ik Tdh
B, RGNS VEZIIE RMSE 13 7.0K BLE & 7o 72
KHZRITHBIT S MTSAT IR3 WK 71 & 7 b OR5EEIIHE
EICHR AR L T Wi /e o, EE KW LST i
ERED L DKL 25T (Table 5),

TN K= T a5 7 M EAWTCLST 225 %%
A, 4ZI1Z RMSEL3K, EZ1E RMSE2.1 K OG5 CTHEE
HECTHDLI LW bhoiz, LaL, FMEITHKkETT S
7 P OREIIEEICHCRELTBY, ROV
Y7 TRMSE WK EL oT0BI NS, EEOFHWT
7BV TLST DHEERMESET LTS Z &b h
% (Table 5)

5. BEFIBRKEZTOS Y MOSRKEL

WS, MAAOT— 7 RFEx v TER L7z KHER
7a %7 b JAWT MTSAT 7 — % 55 LST # €T 5
BRI, PR AR R 2 WA 2 EARL D EL TV B2,
BEOBEWIY 7 CHEREIMET 2 2 L2621
Bolze TAUL, WHEAKREOMIZERICKE KIET 572
W, —2D 7 ) v FHNOREKE DA LR OB % %
FTWwa EEZ oMLY, BT RKRE TS 7 M2

EMBEOZY) v BF—=7ThD, 2.5°X2.5° WO FEKRED
EIE—EE > TVAIENENTHLLEEZONS, &
Z T, DEM 7 — ¥ OFWMFEIZ B W THSTFE L ET
OWEN Ty 7 b G, MxEEE, i) AW,
7y FNOEEOENIZ L A RKEDENEEE L7
KBTS 7 M afERT %, &, AW TIZ DEM
& LT GTOPO30 % USGS @4 b (http://www].gsi.go.jp/
geowww/globalmap-gsi/gtopo30/gtopo30. html) #* & ¥ 7
O— KLz, RFPFICXDIER SN LW BRE T T8
7 MEIRIREE DS GTOPO30 & [H U 1km TH Y, FHIFHT
7ay s N EROCTERT A2 05, BIGELTRT
WEkETO 7 NERERZE LT L, T2, ZUKERS
HBOLOIWHBN 7Ty 7 vOH527) Y K Gk,
DEM IZBWTZ ) ¥ F Gual 3 IS B 5IC & T A
EDyjOA%EEZS (Fig.5)0 ZDLE, DEMIZBITS S
U R Gl ST 2 HIR OB HEEIZ u X v BHETH D
Dy (i=1, 2, -, u;j=1, 2, 3, =, v) XZOHEBIIEF
NB—ODMFETH b,
5.1 HERFBRKETOS 7 FOSBGELCFEOHME
IV TICL L EBEAEBINTIE, MRS EEY
30km ¥ TORE, &Ail, HAHEEIBIIS, DToxX%
TR PW 25H T2 2 5T & 219,
PW:% [ gsalps— pa) + qas(pa—po)+ -+ | (4)
COLE, g IHEERIIINELEL (9.80665 [m/s’]), p, 133
L OKE [hPal, po, pp - ZHBINEEORE, ¢ 13 ps
~po WD [kg/kg]l DI, qop 1 po~ps D HIED
FEHETH D, (o T, SREHFOKILEp LZDEEDMH
g b @) Lo KEIFHHRHTE %,
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Calculation of surface pressure at each pixel (PDU.)

Po; >1000 hPa

No

Calculation of specific
humidity (SHpDij)

\

Calculation of PW between surface and
300 hPa pressure level (PW3OO,D”)

Y

Calculation of correction coefficient
at each grid (KGmn)

Calculation of PW refined
by DEM (PW,)

Fig. 6 Flow chart of calculation of refined reanalysis
PW by DEM.

NCEP/NCAR FH#NT 71 & 7 TIZRTE 7 0] 0 &S5 1 1
P (1000, 925, 850, 700, 600, 500, 400, 300mb) (ZF\F
AT —% SHppE I CTnwa 2, e v
(4) 22588 H [m] O3 E2>S 300hPa ZEETH £ THOKRA
U E N B KAERE W02 it HT 52 LD TE %o

SHy+SH, SHp,+SH,
W 9300:@ u(PH—Poz)“‘M(Pa_Pﬂ)
g 2 2
‘q{ 400+SH 300
+"'+%(P400_P300) (5)

ot E, Pixa [hPa]l OFIEHOFILE, SHpa I XE
@ [hPa] OFEEMICBIT 2L TH Y, PLUIMES H [m] T
O RIE, SHAIES H [m] T@i&_l:ﬂjmfﬁéo

PLEA 5, DEM O£ Wi DyORER Hpgll B1) % L 15
JE Ppy & Heilil SHppy 25K 5 2 &3 TEIE, X (5) 25
DEM D& DylZ 815 2 H# EA 5 300hPa FHEH £ TO
KREHFITEHE EFN L KELRRE WV X5l HT 52 &5 T
&, WV SHIIEFRELZ #MT 2 & & THL A 5 KA b
Uit E T DK T D A WG ] KR PWhy
EROLILENTE 5,

7272 L, NCEP/NCAR Hf##t 714 7 + TII&EFEEMEIZ
BUF 2 AR EE RHp 7 — & K OVl A R EE RHs 7 — %
ZRMIELTVEA, ZRHDF— %55 DEM O K MWHED
RSB M RELRE T L BIRETH L7720
DEM D&MW #1281 % b F5JE PpiA¥ 1000hPa & D) v

41k DEM O 40l 3% ORI B 1) 2 A EE RHpy; 254
L*Eia‘uufi RHsIZ% LW & RE L, DEM O & i O
(2B B 5JE Ppwt 1000hPa & D KW 41E, €OEHEIC
mmmmo)m SHp 3% D2 B ) 5 5JE Ppyll — 3
P FZEOFLHENC BT 5 R SHp & F L i LT
K (5) 5 WVspp X352 L L35 (Fig. 6)o

5.2 BERATRAKETOS Y NOERGELCFE

5.2.1 DEM D&EZR D;Ic T 3 KE Pp; DETE

DEM @ % [l 3 Dyl 313 % 5T Ppjld kD X 9 12K D
%o READSIIEAR % 6.5 [K/km] @%ﬁk’ikﬂiiﬁ“é
&, LR L HKE TP OXE 2 HBE h [m] 2B
AT p RKRTRDL I EHTEL,

_ _0.0065% \>*7
To=T+0.0065% (7)

ZDEE, py, THIIENZFNESR 0m I2B1F 55 [hPal
RO [K] T3 5. NCEP/NCAR Hffr 7a 47 b T
3 FAUT Ps, MBI IESUE PsL, M BRI T T — 7 5%
neEnRE I Tcns, £2C, HEAE Ps, I IEA
JEPs, MibERIETsT—% &K (6) (7) 25 h ZFHEL,
NCEP/NCAR AN 70 52 b D& 57 v K G DEEES
H[m] 23R %, &IZ, KO- H L ERIRT—7 2 Hw
TR () 26557 v F Gual BT B EIE L 725
TsL % RD 5o HHIZ, DEM, I EIERE, #iHEIE L7z
HROF— ¥ 2 ZNFNH VTR (6) %5 DEM D K[l #
B BEE Py AT B,

5.2.2 DEM D&ER D;IC &) 5 iR SHep; DETE

KREE p [hPa]l D& Z DI g LKFEXE ¢ & DOBITIE
KOBEN D 50,

0.622(e/ p)

9=1-0378(c/p) ®

F 72, MXHBEE RH IIKFESIE e [hPa] OfIFIKZELIE
eswr [hPal ICHF B TEINLEZ 059

o= (RH

100 ) X esat (9)

L% b, 6T, WMETI[C] Ok X DOEMKELRE el
WIZHRT Tetens DR 1L W EETX 2,

esa=6.1078 X 10#;73 (10)

L72%%5 T, DEM O %l 3% O FE &5 12 351 2 AHR i BE
RHp;A3h 21U, DEM O K WFEIZ 515 % 1 Hl SHep;;
ERD D 2:753‘“6% %o

DEM O % i F£ 1235 1F 5 #ih F 5T PpiA% 1000hPa & D &

#13 DEM 0)%@?@0) RS BT B AR EE RHpy 2%
i’dﬁ:*ﬁﬂmf; RHsIZFE L wefiEl, X (7))~ (10) %
JIvC DEM DK F# 2 B1F % i L HIR SHepi % 5K 55
2%, HHEELZAROT—5EHVTK (7) 5
DEM D5 HFIZ BT 5 L5 T % Ko, X (10) 205
St Tpy @D & & OFIAIKZELIE eqanrpi @ 5T %0 KIC
Mo EARXHEEE 7 — & J Ok 28 5UE emmj%ﬂiwfiﬁ
9) »BKRERE eTDjj ZEHH L, DEM O&KMEFEICBIT A
H FAUE Pp & (8) & 45 DEM 0)%@?% BT 5L
U Ppii7% 1000hPa & 0 B\ IR IZ 3505 % 3 HE SHep;;
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(Calculation of surface pressure at each pixel

<P, > 1000 hPa
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Calculation of WVC

between surface
and 300 hPa

Fig. 7 Flow chart of calculation of water vapor content (WVC) between surface and 300 hPa pressure level.

ERD L,
5.2.3 DEM D&ER D;ICH T 2 KEKE WV300,0i D
EtE

DEM O £ i 3% D BEEG 2 B 1T 5 Hy EAUE Py A% 1000 hPa

LD EWEAICIZKRICL ) DEM O %K % OFER Dl

BUF B U LA S 300hPa FFE £ TORATISE EN DK
A WV pi & 71T %0

WV300.0,= % 7SHPDH_; SHion

SHo00+ SH.
+ %(Pmoo — Poss)

SH oo+ SH:
+oeet H(Rxoo—f@oo)

—7Ji, DEM D& Wi3E ORI BT 2 5UE P 1000 hPa
IDEWGEIR, TOMEKITBT S RO SHp 2 % O
W F BT 5 RTE Ppyll — &LV FZROSILHEICB T 5 1
B SHpa £ L& LT, K25 DEM O K FE O
DylBUF % L5 300hPa LT E TORATICHEEN
% KRS WV3000ii & 5T T 50

(P 0y — P 1000)

(1)

100 SHp, +SHo,
WViso0,= = | SHr(Pr—P1) + %(H—Pz)
+ et 7SH4OO+SHSOO (Pao0— Ps00)

2 (12)
(P2<P1£PD<PIOOO)

B, WVpi Dl T TOWNE T LD/ D% Fig.
TR,

5.2.4 WIERES LV PWp;DETE

TR KR E 7T Y7 bOH B 7T v R Gl IS
% HISIC LA DEM O &M 3% Dyl2 3510 % Wl fok it %
PWpi& 95 & &, PWpld i IEARE £y &2 W TkAUT &
NRODLZLNTELLET 5,

PWDx‘j: Kij WV3OO'Dﬁ ( 1 3)

T, HENOBAKETSOY 2 v 0H57 ) 7 K G T
D% PWomn &3 5 & &

Gmn

PWep,™ > PWhp, (14)

Gmn
MDD ET D, TDEE, 2 PWo, G AL
HTEARREIZB T Y v F Gua & MG T 5 HIBO PWp;;
DHAITH %, HE-T, X (13) (14) &Y

G’ﬂﬂ
PWepn™ 2 ki W V00,0, (15)

2:&%)0 & !BOC, &)Z;)?U V4 I‘Gmn“C@%ﬁEﬁ:?}f(/culi~
ETHDEEL,

Kepm=ki (16)
L¥aeE,
Gmn
PWe6pn =Ko 22 WVs000, (17)

kb, LehoT, X (13) (16) (17) XV, wEffgE
ACTFRAT W] Bk i Py IR DR B Z L L L7z,

PWe,,
Gmn

Z PW300,Di,
5.3 SRGELCEBAFTEKETOS Y bOBERE
2007 4 2 H L T¥ 2007 4E 8 HIZBIT % 6 e[ 450 &%

FEALTE AT W Bk i A M & 2 2hUER L, Zhzx Hwv

TLST L7z GPS WHEAKE & 2 d HwTHEE L

72 LST Z# B L E LT, 3-XCTD GPS Bl fic BT 5

IR AL AT R R R ERE TR L2

LST ®/N4 7 A & RMSE % ZNZNEMHE L7 (Table 6)

F 72, BEEAT700m & DKV GPS B IC BT A LST O

INA T A & RMSE O3 Je OREHEAR 7, B8 700 m DL

PWD:‘;-:< ) WV 300,05 (18)
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@ GPS Bl EI2 BT B LST D34 7 A & RMSE D35 J
O R Z Z N ENEIE L7z (Table 7)o & 512, 2007
2 ARD 8 AD & GPS BI s BT 5 B 15 B2 AL 7 i
BT EREE DN 4 7 A, RMSE & i & OB1R % Fig. 8 12
ETNENIRT,

ZDORER, Table 3 & Table 6 & V) & fFAGEEAL FHFT W] e
KEZWT L 27 hO RMSE I EFHENT KR 7O 527 b &
D HREL Y, AR CTHW I EMEE L TEIC L 5
B SNT, F72, Fig. 8 T, @GR 7T
KEZTT 57 b DOINA T AU RMSE ORE AR YEANE
EAER LN W20, RWZETH 2B RE AL T8
ﬁ%ﬁT%*iinf?F®%7UVFWK£H6%%@

MZX BB EMIETADICOENTH L EabR
éoiK”T%b4kka6#%,%%%Eﬂﬁ%ﬁﬂ%
KETay s b EHWTLST 2T T 55461213, TiH#
MuEkE7a 57 b2 HVLEE5 XD b LSTHEEREE
AL, B0 RMSE 13 211K A5 1.88K ~ & L7z,
GPS W /KR DR ITPE ) LST HE B K O T 1d RMSE
THBLZ0007K THDH I NS, KFZETH W ERIE

Table 6 Accuracy of refined reanalysis PW and LST at GPS
observation stations.

PW LST
Month Biaslkg/m?] RMSE[kg/m?| Bias[K] RMSE[K]
Feb. 1.22 2.62 -0.57 1.19
Aug. -2.05 5.70 0.62 1.88
25
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i‘% 5

0 200 400 600 800 1000120014001600
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(a) Feb.

JEAL T2 X 5 023K O RMSE DY HEIZHETH D L%
ZbNb, F72, Table5 & Table7 & ZLbikd 5 &, EED
WL 7T CORER EPEHETHL I LR DL7-0,
DI LS SARBIIETH 72 B R R AL T3 S P o]
kB 7a 527 oK)y RRIZBIT AIEEOEWIZ X
LWBEMIET2DOICAMTHLI Wb b, EHIC
ARPHEIZEY, BURED 2.5 ED 5/ Lkm &R 5720, &
SRARFEAC AT T K 70 77 b2 A2 81280
FEMIZe LST 5304 OB DSWIFE T & %,

6. ¥ & &

ARFFETIE, MTSAT 57— % Z I\ TC LST ZHEET LB
Wik KER Ty 7 MRS A2 2 AE L, BE
HFOTF =5 ROTHEE VT 2R/ Ty 7 &4k

Table 7 The difference in Bias and RMSE of LST by eleva-
tion of GPS observation stations. The LST was esti-
mated using refined reanalysis PW for atmospheric
correction. This table shows the values of “mean
+/— standard deviation”.

Less than 700 m *! Over 700 m *2

Month Bias[K] RMSE[K] Bias[K] RMSE[K]
Feb. 065+ 046 1174042  -0.01+£023 065+ 022
Aug. 060 £090 178+£07%  0.72£041 1.35+055

1) *! N = 154 (N means the number of samples).
2) ** N = 31 (N means the number of samples).
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Fig. 8 The relationships between the accuracy of the refined reanalysis PW product and elevation. The

figures in the upper column show bias and the figures in the lower column show the RMSE.
Each dot in figures represents the bias or RMSE at each GPS observation station.

— 182 —



HARY E—= Mty vy %485 Vol 33 No.3 (2013)

WL, TNROSOEEDOENRTZNS ZH VA LST
HEEFER OB E WG Lize 2Dk, MTSAT 7—% % [
W7z LST HE ISR 2 KEA 70 ¥ 7 M T 2t %
L, ZOREMi%Z 175720

MTSAT 77— »bKRER 7T Y 7 M EERT 256
AZTIR3 F ¥ ¥ IV bW REKE % 2 L 72 MTSAT
IR3TREARET TS 7 b, HREHEFN2F ¥ 2 A0hD
HEE L7z MTSAT TIR W KR 70 7 27 b OFEENRE L,
INno% LSTHEICH WA &, & 312 RMSE3.0K L F O
FECTLSTAMEETE A Z LML NI 572,

F 72, BT RKE T T8 2 M E MTSAT 7— % 2005
g Lok R7e Y 7 b XY D EHGHEIME NI 2
PboF, ThEHVWTLST #EET 5546, A%
RMSEI.3K, 7513 RMSE2.1K OFR5FET LST 25 T &
720

PLEA S, MTSAT 7¥—% 75 LST ZH#E T 2 B2,
AFERE LTI TRKEZ AW L DELT
W EEZ NN, HEFT KRR T TS 7 N OFMEEE
W25 v FEWo, EEomvwr) 7 Tl ek
BEPMET % &0 BIEPHS IR 572, €2 T, DEM
F— & L KEEW L ETOHBT 7y s b E v
T, 7)) v FNOEEOEWIZ X 5 I RKE DR % %55
L7z MR LT TRk & 7 a 72 P 24k L, WE
At &2 47 5 720

ZORR, SIREEACTERTTROKE Y2 ¥ 7 b O RMSE
TR KE 7T 57 DX ) BEE L, RS
FEAERONEL ozl 800, RUBETIRELE
IRAGEAC TR ] (R R 7 1 47 2 MR T3 DS P 7T B
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2T HEAIE, BRTTRKE T2 7 b EHVD
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Too L72ATo T, FRATTRKE 705 2 b omfigEt
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