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Intercomparison of Middle and Low Tropospheric
Temperature from Satellite with ECMWF Reanalyses;
Temporal and Spatial Variability
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19783 FHRE X g74A o 2@ Ao 2 WAHo 23 FAEE EN YE 7L
NOAA (National ~ Oceanic and Atmospheric Administration) $4el A9 MSU
(Microwave Sounding Unit) €2 (Ch2) #712== S ti§3< 500 hPa 29 9%
FEE Wrg et wEtd T2 dFde HELE 2 AT 29E AFge zASEY AE2
s A433 F83A4 ol&do] hSpencer and Christy, 1990; Spencer et al,
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1990). MSUE AsA L &35 11749 FAZAAM €725 & ZA gt Prabhakara et

al.(1998) ol FoA FHaW AR AME3I(MSU2), Spencer and Christy(1992a)&
1178 BE FAZL Agstd £ gFA LE(SC2)E =34t ojejd MSU #4432
NEFFEL AEE 719 BEL T8t YoM dFE 2= BFE Yedied 242
243 4 9t} Spencer and Christy(1992b)E oj¢t 22 A%H A4IFE AAR7] A3t
g8 FAZGMe ZAFEL HN¥oez AEse SCRES utstAvh. waEkd SC2RE
MSU2U SC20 Hl&ted a3 diFd g3 FeE gt ol A T/ SHAY @
22 oy dFA ARLE B2 A AT 233 Hrte] F&3A AHEE o,
zojz 7|17tell Wig 2% F7 Aol M2 td2A JYeldozZA Be =30 A" 3l
th gt JAHBEE Aloje AFJAQ HluE HaF Aol

3 gridese A%E 2d AA G4 2 E24AF S8 AAY ByE Fx
BEFsm 7% W5 BN ERS £ £ Jounz ZEHY g 71F ¥EF E44dA4
zdo AREAA} SYAAY Wiz A% BHAAHE £0]7] 439 ECMWF A&
ABE &4 ol8d Age ARHoz IdBAAHFY FHAE JHARE AT B4
A ARA AL =903 e 2d Anrgd § Ao ol 29 AEATG 944
B 28 Alolg] ABAQ HlE - BAL Ty 45 BYX ) ded A& AL EH
g3 wde did I L s AL ANTE F Ao B 479 B2H & F L d
B ggde g3 AYE 993t A FF9 gA#E MSU A2 #riex, a8n
ECMWF 2d Q2N zzzig AFAHdE Ad2 2xd o 383w (Empirical
Orthogonal Function; EOF) %412 £3lo B Iy gt RI 259 A - 3% ¥FH
NESLAN FQ EAL Wi, A8 AN TS Hrised Ak

2. A5 2 WY

2 AFolAE 27 3 dFACY #F dFA L= AFE ANAFE A FF 9
AB=E MSU A92(63.74 GHz) ¥/ 259 ECMWF 29 A% A58 45 #ug 93
o AFEEIT MSUE SI4ASE texat FA4Y 2AA2H J83e Fde= 3%

o Z+zt 5 & 11709 FALZ A W) &5 E =X §t}. Prabhakara et al.(1998) -l
A AreE AT fAME "EAE 2E(MSU2), Spencer and Christy(1992a)7F A A FAMA R
2 A4 SRS B 5(SC2), adln 7 FAREY EEF AR 98 S4E o
£33l 2P EFHE AAT 3% AFE YR E(SCRIE B4 A&t SC2R 7t
Z34 9] HuU g 700hPa 159 HH oz ¢ ZolA yvelvE ®Ede] MSU2¢ SC2
9l A9E 500hPa =9 FAL oA vebdo metA SC2ZRS HEHW WaEd Aol 2
o} wzs o] Al £He MSU Md2 ¥i712% ASE HBSIY H=Es T AFE
oAl 37 AEX2 YUE Azgoes Ao BAM AHEHA.

ECMWF AEA 28% 25 x25 %71 A2 AHdAM 3° FEX2 =2 M= oH
1729 7|1gudae 2xge A 715FezHN Ad2 52 AFAHAAG. £ T
A Al&" MSU29 €37 EL 1980-98 ¢ 228704, SCe 7% 1980-97:d 9] 2167H
o] tha Aoty 283 ECMWF AEAMe] 7% 1980-93d <] 1687149 A8 E °]&3 %
t} ool e ¥ 2F & A8 AWTFH ol o AAGY it Az FIHF

F #4¢ gAsah



3. 4% 2 EOF ¥4

oA BEZE A FFS MSU A22 A8E3 ECMWF AEY Axze A3 F -
AYTAA ot (r=09), ANE 2 dF7F L3 Ed MEHG 2 FaF 72
oA @*th(r~065; Figs. la-c). 53] SC2RY td tt& g9 Ao Juydoz 2ok
thFigs. 1c, le, and 1f). ol& &% UiFdY <3 FdE wYPd3st= SC2Rol 3 H A&

waol ggfog g AA UWEEHy) gEd Aoz FAHAHAYG a2y g7l F - A
&8 (Walker Circulation) W&ol 7§ H3txl A7Ze] Arvle 9 FHHG o2 A=
FER(FAE, 1994), A¥o] vl EA Jepdd =3 2d Axiete Add QoA
SC2&= MSU2ER.t} &t} ol MSU2 Add AgdEe BAFHoI 4 37t dol Aoy
(Prabhakara et al., 1995, 1996), SC AE A= 45 AASHU7 wEo|lch(Spencer et al,
1996).

A EF9 MSU M2 @rlLx9 ECMWF AEA Ao 94 (Figs. 2, 3)F ol
3] ZH(Figs. 4, 5)o] W& APF @I, FHEEY 10 HI3le AAGLE A=z A
3= Aoz Jehyth g it €897 Ad2 #Hr12EY R WA R HAA
497%E d93te MSU2E AMeldgolA 10N, 228 SeiF A 10S AALE FAHL
2 2% ¥E Aol F-Bog 2o AL BAKFig. 2). ©lE T uujE HE L 44
FAY Y AdE FE o5 AHYE X B B9 FF diFAY Hrl2=s 849
A, 299 HA9 AF7|E BAth tA] 23], MSU2E Edl ME|EFA guk, 18
T Ay SHEGoA Eur3 HE JFYE B0 SC2= 10S, 283 SC2RY ECMWFE
IONg FAoz . 5o 2% W%o] A= whd ZIdYE Hol, MSU2¢ vpAZIAZ A
AQoAXE @F718 Jeldth MSU2E Yl 5 - A BB oA Walker £& o F -
A gHlE RolE v & A £759 AsdME o8 &80 FRIFA FUoh

By oo i A ol F AW Ree ¢5 £ #8(Hadley Circulation)®] 317 A<l
g8 oolddoA F L Y dFHY 2% ¥Fol F& RAFEHFig. 3). 1982-83d,
1986-87'd, 1991-92d, 1997-98d 2] dux 7|3te]l dd HHY FF ¢ 3F dFd %
= @A8A ASssgt. 27 dFE #2 2E(MSU2, SC2)71 35 diFA(SC2R)4 B8t
o] 1983d 3 1991-92d AUk 7IZe] A FElFE SN o ZA FE3AH(Figs. 3a-c).
ol dux &9 o HEFY 43 HHE ¥ ¥ Je Ad2 E=(MSUZ
SC2)dl Ax&(19829d 49)7 FUFR(1991d 6¥) A EZwko % o] WwIHUI
gEoz FAdA

Ao BF R P AE2 25 olxwy e EAAAM F A RZ=e U FF A8 B
Ere ZAR AAD dUx JZHESG 57 ZA AsdtE AdHES BRdFdH(Fig.
4). o] A8 I BEEE 9 T HIALNA A E FHLE E5
o AuUx HE|E ebdth(see also Yulaeva and Wallace, 1994). 18t $14 &S
2 Alolo] FEFUIe EUXE 160E-160We A& f5AGollA veldt. MSU 2%
2 160-170E HEoAH & 2% WE S Holxd uslqd ECMWFAA & F3R3tA e
ZHA B&2e B HAsA AEYAs7) At ECMWEF 222 HE MUAY &5
ol th7]-d g FEFES BEsof & Aeow —"F@E‘E}

EE I3ste MUEGF R A=ES X]"“ﬂ e F A 2ee d 9 8PS A
Ar AEE FAoZ -5 g dYyx BE=9 F2 FHE EJAH(Fig. 5). €di H
Hokol thA AGolA AALLS Ak Ao TRl AsS B duxne 944 1
#g e o dd TS HESY s XIS FHE FHES /\} 1o giRiA %
e dAz &9 4#s 1o
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Fig. 1. Temporal correlation between monthly MSU ChZ and ECMWF reanalyses
temperature over 168 months from 1980 to 1993 for (a) MSU2 vs ECMWF, (b) SC2
vs ECMWEF, (c¢) SC2R vs ECMWF, and over 216 months from 1980 to 1997 for (d)
MSU2 vs SC2, (e} MSU2 vs SC2, and (f) SC2 vs SC2R.
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. 3. Same as in Fig. 2. except for the

second mode.

CERIC T K )

Fig. 2. The first mode of EOFs of the

covariance matrix in left panel and

coresponding principal component
panel of
monthlymean Ch2 temparature in the
Pacific  Ocean of (121.5E-79.5W,
4555-605N) of (a) MSU2, (b) SC2,
(c) SC2R, and (d) ECMWF. The time
series in the right side represent the
projections of the temperature patterns
at each time on the EOF patterns

shown in the left side.

time series in right
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Fig. 4. Same as in Fig. 3. except for the
monthly anomaly Ch2 temparature in
the Pacific Ocean of (121.5E-79.5W,
21.55-22.5N).
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N Fig. 5. Same as in Fig. 4. except for

in the tropical western Pacific
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Ocean and the Indian Ocean of
(61.5E-169.5W, 21.55-705N).
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