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Abstract Intercomparison of temperature and geopotential heights from ERA-40, NCEP/NCAR and NCEP/DOE
reanalyzed products with the upper-air observations is made in eight regions over China. The results show that the
differences of the mean values and interannual variations represented by the reanalysis and the observations exist
mainly in the summer, especially obvious in southwestern and western China before the mid-1970s. The discrepan-
cies of temperature are more obviously presented in the upper troposphere, but in terms of the geopotential heights,
their absolute differences are larger in the upper troposphere too, however, the more obvious differences of their in-
terannual variations and long-term trends are mainly found in the middle-lower troposphere, especially, the NCEP/
NCAR reanalysis shows tremendously summer geopotential heights in the middle-lower troposphere before the
1970s, and overestimates interdecadal changes in most regions of China. For most regions of China, the applicability

of the ERA-40 reanalysis is better than that of the NCEP/NCAR counterparts in climate change researches, espe-
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cially in the researches on interdecadal variations. The results also show that few differences of the interannual vari-

ations can be detected from the NCEP/DOE and NCEP/NCAR reanalysis, except that of the mean values between

them.

Key words reanalysis datasets, upper-air observations, applicability evaluation, comparison and analysis
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Fig. 1 The distribution of upper-air stations with topography
(shaded) over China. ¥ : the typical stations; numbers; the re-

gion numbers shown in Table 1
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Fig. 2 The time series of 200-hPa temperature over eight regions of China from the reanalysis and the upper-air observations



P

638 Chinese Journal of Atmospheric Sciences

33 %
Vol. 33

1990 4F LAJE W4~ I B HUAR R 22 ik, ek, A2
7 AR ORI e b DX 22 e BE O AR s T HLAEAR 2
HBIX s RS 7 M X R P M ELAE 1965 4F
ZEAMHB T B R M B, JLLIERA-40
B X NCEP-2 >R, fERZHtIX 5 NCEP-1
JIt B R O A AR AR 12— By {EL7E 1990 4F
PG HAE R E LT NCEP-1,

2 2 JEWAAS [ I BEFE 3 A7 5 L0 A6 14 i 22
CREZMAT(ELDB 2 LIN(ED 7 8 AN [R) Ml X 9 GE T4
fiE o T 7EA 26 DOULINE (2 46 IS 18] 47 45— R 1
225, FrLARG— I BEA e LAWLIN (R A4 2 1A 1 1)
HifE, F 2 Al LI 2. ERA-A0 & Z= 945 RAE
KRB PR B B 2 NCEP-1 50y
AN, JEHAABIE AR . B R AR I
HBIX s 11 5 2= PO A (RS UL 45 2R F) O 22 DU B 7
Ko BLAE 8 A3 DXCH L LI (R A 10K - (L7565 — If B
ERA-40 75K 2280 X255 WL EL Y 22 57t 49 A0 A

R2 200 hPa BEHER (BL: C)

K ORICFGH S X BR AN . AN 1979 4E DL K F
T RA TR REZ, £ RZHH X & NCEP-2
WL P 22 S AF X B R — 2
3.2 500 hPa

[l 3 J& 500 hPa i B2 7 H [ 8 A>3 X [t [A]
FPo . SARMMEAR EE . TETe DA 22 57 B K/ Nd S
SEBRALRRIE LR A . JLRRFR 43 BT 77 ok 500 hPa
IR AR B T 200 hPa, WA ZERE. H
SIHTERR 1965 4F LT 7E 7Y B B8 b X2 Ui
ZEFRAR— 2L 5h , FEHAD R 2 B0 X e AT TR ) ] 7
GIEAAER G — 8, R L&
o WEHEBRE, FOITEAKZEH X ZE 0 L
WZE RAmAL, o H 2 1990 DLE 8 H B %, Hrh
NCEP-1 55 S 45 5 10 25 5 A X B K — 26, FH ok
F, [ERXZHH X NCEP-2 ¥t NCEP-1 B& I,
HEATHE R ZE 2RI ECR .

3 3 J& 500 hPa B S22 ST HRHE. ATL

Table 2 The differences of 200-hPa temperature (‘C ) between the reanalysis and the observations in the eight regions of China

1958~1978 4E 1979~1999 4
B == S X2 S
X 3 ATy AT AT, AT, ATy AT, AT3 AT AT, AT
b 0. 06 0.15 —0.70 —0.67 —0.18 —0.13 —0.37 —0. 90 —0.77  —1.17
<5 0.09 —0.23 —0. 54 —0. 40 —0.21 —0. 68 —0. 69 —0.70 —0.69  —1.07
iy —0.57 —0.99 —1.23 —1.15 —0.57 —0.56 —0. 84 —0.95 —0.88 —1.08
R —1.00 —0.97 —1.12 —1.08 —0.74 —0.55 —0. 89 —0. 90 —0.82  —0.99
s —0.61 —0.97 —1.00 —1.00 —0.58 —0. 62 —0. 88 —0. 80 —0.99 —1.23
[liihea) —0. 74 —1.15 —1.06 —1.00 —0.52 —0.61 —0.76 —0. 80 —0.74  —1.05
(B[4 0.16 —0.09 —0. 47 —0. 26 —0. 27 —0.76 —0.92 —0. 50 —0.47  —0.84
perbiy —0.05 0.57 —0. 36 —0.67 —0.22 0.08 —0.28 —0. 14 —0.43  —0.54
H: AT1. ATy AT 435128 ERA-40, NCEP-1, NCEP-2 i B 5 B 4 (il 250 E CFFED .,
x3 [FEFR2, EA 500 hPa
Table 3 Same as Table 2, but for 500 hPa
1958~1978 4E 1979~1999 4
B == S X2 S
X 3 ATy AT AT AT, ATy AT, AT3 AT AT, AT
b —0.01 —0.2 —0.19 —0.28 —0.08 —0.29 —0. 34 —0. 36 —0.46  —0.53
1Edp 0. 06 —0.01 —0.09 —0. 14 —0.1 —0. 04 —0.13 —0.29 —0.4 —0. 45
iy —0.13 —0.13 —0.19 —0.24 —0. 14 —0.02 —0.12 —0. 32 —0.26  —0.35
i) —0.25 —0.32 —0. 22 —0.24 —0.16 —0.12 —0.18 —0. 24 —0.2 —0. 34
s —0.05 —0.09 —0.18 —0.27 —0.09 —0.05 —0.12 —0. 36 —0.38  —0.46
(i —0.16 —0.72 —0.08 —0.1 0.01 —0.23 —0.31 —0. 36 —0.37  —0.46
(B[4 0. 09 —0.03 —0.1 —0. 26 —0. 09 —0.35 —0.15 —0.12 —0.22 —0.13
B —0.25 —0. 36 —0.1 —0. 26 —0.09 —0.35 —0.15 0.01 —0.51 —0.31
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Table 4 Same as Table 2, but for 700 hPa
1958~1978 4¢ 1979~1999 4E
%2 HZE 27 S

[X 45, ATy AT, ATy AT, ATy AT, AT ATy AT, AT;
b —0.06 —0.16 —0.28 —0.21 —0.06 —0.07 —0.1 —0.31 —0.3  —0.42
fedL —0.08 —0.21 —0. 06 0.15 —0.11 —0. 24 —0. 21 —0.11 —0.06 —0.2
TR —0.17 —0.31 —0.17 —0.17 —0.15 —0.17 —0.3 —0.14 —0.14  —0.26
fe=te) —0.28 —0.51 —0.2 —0.23 —0.13 —0.19 —0.61 —0.06 —0.08 —0.21
#erh —0.12 —0.52 —0.13 —0.23 —0.14 —0.3 —0.27 —0.18 —0.18 —0.27
i) 0.16 0. 24 0.08 0.6 0.14 —0.06 0.05 —0.12 0.14  —0.09
(L[4 0.01 —0.78 0. 24 0.83 0.11 —0.77 —0.25 0. 06 0.16 0.08
e —0.73 —0. 66 —0.28 —0.41 —0.51 —0.72 0.17 —0. 44 0.61 —0.5
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Fig. 5 The time series of 200-hPa geopotential heights from the reanalysis and the upper-air observations over the eight regions of China
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RS 200 hPa FEGIRE (BfL: gpm)

Table 5 The differences of 200-hPa geopotential heights (gpm) between the reanalysis and the observations in the eight regions of

China
1958~1978 4¢ 1979~1999 4
K 2 s HE
[X Jak AH, AH> AH; AH> AH; AH> AH; AH, AH> AH;
Rt —6.8 —13.1 —22.1 —31.6 —18.2 —22.2 —24.7 —34.2 —34.5 —40.5
Er=5ld 1.2 —7.9 —17.3 —26.3 —21.2 —24.8 —29.6 —32.5 —29.3  —38.2
2P —17.2 —23.5 —28.2 —39.1 —23.7 —20.4 —26.9 —3L.8  —27.5  —36.1
ko) —29.3 —32.7 —33.4 —40 —23.4 —11.7 —26.7 —28.6  —21.3  —32.9
#erh —14.2 —24.6 —26.9 —41 —23.4 —18.8 —28.1 —31.5  —29.1  —39.2
i —19.1 —29.2 —39 —43.5 —19.7 —13.7 —23.3 —35.1 —24.4  —30
[iiE]4 8.9 —6.7 —22.8 —29.3 —14.7 —15.1 —21.9 —28.6 —19.7  —26.6
S e —9.8 —18.6 —33.6 —52.2 —24.7 —21.5 —23.5 —30.8  —27.7  —26.7

. AH, . AH2, AH; 43325 ERA-40, NCEP-1, NCEP-2 & B 3% B A U B 2 e (FRD .

ERA-40 5ULMAEAE 1977 4E LLFT LA K 1992 4E L5
HAHEH— Pk, {H NCEP-1 £ 1977 ~1992 4F
WIS A P 25 R, Rig RA TR R Z,
NCEP-2 7 R Z %0t X K F NCEP-1,

5 & 200 hPa &l 22 G HHR-IE . AT LA
FH . WLIZE AR R 2 R0 X e = T B E Y .
MHFZEBRAER S, Hh, B ERA-40
5 OREL 1) 2 %o g 2 KRR A /0N o T 5 — s B )
NCEP-1 Bz M 25 8 . 1o, fEARJL 4L
HiIX, ERA-40 F1 NCEP-1 55 Wi 2 5 2% 5 44 2 48
T BER TR R
4.2 500 hPa

&l 6 J& 500 hPa 2& . B 2 ] -3 5 B 3 (1) B[]
J¥5 . 5 200 hPa (53 Hrab RAH LG, X0 A7 A
EAEIE A Z U 1 22 A B WA 248 %5 i 22 FAE PR
ASAERRIE B T L 2 R AR AR PR AR AL R AE
L.

MATERT, B HTas A R 250 X AT 8% g
S ARG M8 A LI Gk T LA B AR BRAZ AL ARAE s BR
AR, Aedb, SR DL R A R AL IX AL, BATT 25
FEHIAEAERT . PIRT . PEIC AR SR S X ) 1970
AR LA . T S W0 BE R AR N s 3R T LU
7E 1960 AR I 1970 FRJ5 . RS HIX,
wntedt . PEILAUH 8 S b X, NCEP-1 %2 H 0 5
PR, T ERA-40 W ms A =5 . B ZFKE, JUM
A3 MTES FEAE K B0 X ) R AR R A 5 A B . )
JESIRAE 1970 AR H I AT 5 LI AT ERA-40

HIZE A . NCEP-1 78 1968 1y FisrHi 4t AFA1E %
T SR MRS, Wi fE K B -
TAERBIRN “BRER” B LRE, AT, BT
SIMELFE AR PR A AR R AE 1 T S5 et o 14 25 1) = 22
HELTE 1970 4EIRT I 2, RedilJ& NCEP-1 530
MEE R 22 0] g K. 1979 4FLUJ . NCEP-2 5
NCEP-1 75K 22 %50 X B HL A AHBL Y 4F bR A2 1k 45
fiE s (2SS AE B 7 b X B Ry K

MAIRZ G IE L (£ 6) KB, PS50
MEMZES B EERRER S, K2 H X
T B, TiREA R IEH FHE ERA-
A0 AWM 5 7655 B, NCEP-2 5 i
HAEA TR 20 A e K, {H NCEP-1 5 i 2%
TER Z 22 AT /N e LT 22K B . 4%
FETfi_F 922 SAR4L 200 hPa 47 8 /)N
4.3 700 hPa

] 7 J& 700 hPa 4%, H 2 F - 5 B 3 (1 1) [
JPa, BRI, 700 hPa T4 41 7= i 55 UL o5
TE K 22 B0 DX T S et o g 6 A1 22 57 55 500 hPa
W I AE % 21, {H NCEP-1 B 76 &5 5 76 1968
SELIRTT A IR o R

BRAZEN & P S IN 45 SR AE R 2 50
AR HAT FL I AR PR AR AL RRAE . JUH ERA40 5
PURIEREA DI C A S 15 | B L (VO = ) o < = o
e IX AT 22 SR/ NP ML IX, T PE RS . P
AT S 5 v ) v P S M X A 22 R Ak, HL
SR BAE L1970 R I LR, 5 A 20 BT A 45 2R
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FEBL, PRSI W R R 22 R
AR 1T HL R 43 A (B 7R K 22 500 X R A 41K
JedL & AE 1980 AF DL A W . 5 o [F A,
NCEP-1 £ 1968 Ze 47 it e i 5 R IR B4 2
Eb 500 hPa B A 35 . M5 ORI A AF X 22 570k
F, ERA-40 1£ 1977 “E AT E T NCEP-1, {H it
G NCEP-1 Z 4, F ERA-40, NCEP-2 7E k£
B X A5 AR B NCEP-1 i .

MAmZRgeT GE D Faf IFE ], B 700 hPa
HESE/NTTZS . L2, HHZER TR R
(RS ARRFAE B 2SR, R A2 T T -5 L (L 1
ZREBRKIMA /N, — BB BN
ERA-40 55 LN (B A% 58 25 25 5 2 AR 565 T B
11 NCEP-1 55 Y0 0 {8 119 Jb 25 2 5 0] 2 A 55 — Bt
Bt MM KZH X KA. NCEP-2 fil NCEP-1 £
2 1%E 200 hPa Fil 500 hPa B45 554 BT s/ .

g5 R s JURP RS 7 i S I R Y e R
Yz =S — R EE R IAER ., K2 1970 4F
FRHALART R 2200 bR K. BANTEXZ B2 25 3
AR 2 b AR 2R 2E R0
RIAEAEAPRASALRRAE . 7E 1970 4R B AT 2
ERA-40 5X0IE A4z, LU W& NCEP-1 5300
HEZE AR /N e WARR X BORE . Fo e S
NRIAE 22 55— M 2 AR FR L DX A /N DY b X B R
EJUEIAT ERA-40 AHELTIT S S 1970 4EACLAHT NCEP-1
TR NIRRT TR “IRE” 4, N
MAERIHAS L& 3 - BA S 5 0 28Rk, 3X
Al g2 i T NCEP/NCAR F3Hr 2 48 A7 [alb 5 %
BYZEMIN S ORI AY 25 5 (Yang et al., 2002; Inoue
et al., 2004; Wu et al.,, 2005), M RZHHIXFKE,
NCEP-2 5 NCEP-1 A4 22 51 3% e AE~F-24ME | T
AEBRAS AL B H R S A — 3

&6 [RS, B4 500 hPa
Table 6 Same as Table 5, but for 500 hPa

1958~1978 4f 1979~1999 4
A7 HE A7 HE
[X Jak AH, AH> AH, AH> AH, AH> AH3 AH, AH> AH;
Ak 0.06 —6.1 —5.7 —14.1 —4 —6.6 —6 —11.5 -9 —10.7
s[4 5.3 —8.7 —8.4 —20.9 —5.1 —6.9 —7.6 —13.2 —8.5 —12.4
LI —3.4 —8.7 —8.2 —15.7 —6.3 —5.6 —8.7 —12.3 —8.2 —l4
Ll T4 —11.1 —14.5 —18.1 —5.8 —1.6 —8.3 —12.3 —7 —13.3
#erh 0.2 —8.3 —12.5 —18.8 —3.7 —2.3 —8 —13.9 —7.7 —13.3
Tigg  —0.6 —11.6 —19.2 17.7 —2.2 —3.5 —7.3 —15 —6 —9
[iiE]4 11.2 —14.4 —13.4 —23.1 —2.7 —6.6 —7.2 —12.1 —5.9 —8.1
e 1.7 —20.8 —23.8 —40.9 —10 —11.6 —8.6 —21.2 —13.8 —10.9
®7 [E*RS, 84 700 hPa
Table 7 Same as Table 5, but for 700 hPa
1958~1978 4§ 1979~1999 4
X7 HZE 2 H7
[X 45, AH, AH, AH, AH, AH, AH, AH; AH, AH, AH;
/4 0.9 —3.6 —1.4 —10.7 1 —3 —2 —4.7 —2.8 —3.7
1EL 5.7 —7.4 —6.5 —20. 4 —3.4 —3.7 —8.4 —3.6 —6.7
AR —0.5 —4.4 —1.8 —8.9 —2.1 —1.8 —3.6 —4.3 —1.8 —7.3
) —4.1 —7.7 —7.9 —11.1 4 0.1 —5 —5.1 —0.5 —7.1
Herh 2.9 —4.3 —7 —11.5 .3 —0.4 —4.2 —6.3 —0.6 —6.4
i 3.6 —2.6 —17 —18.7 L1 2 —1.8 —8.1 —2.4 —5.5
(B[4 14.1 —9.2 —13.1 —27.5 1 —2.6 —4.7 —8.9 —4.1 —5.8
e 8 —12.7 —21.9 —40. 1 .8 —2.6 —5.1 —16.8 —8.1 —7.6
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