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Abstract
pressures (NP) and sea level air pressures (NS) from NCEP/NCAR monthly reanalysis data, and ERA-40 monthly

mean sea level pressure (ES), comparisons have been carried out between the OP and reanalysis data sets to indicate

Based on in situ observational summertime air pressures (OP) at 194 stations in China, surface air

the representation ability of NP, NS, and ES for the periodic, interannual, interdecadal variability and the trends by
means of statistical analysis such as wavelet transform, Empirical Orthogonal Function (EOF) decomposition. The
results show that the increase over the eastern part of China is observed in OP, NP, and ES, while the abrupt
change around 1976 is marked in both NP and NS, ES anomaly is closed to that of OP, which is much lower than
those of NP and NS during 1958 - 2001. In detail, NP and NS magnitudes and anomalies are significantly different
from those of OP and ES before 1965. Furthermore, ES show similar periods of 3 - 4 years to OP from the mid
1970s to the early 1990s, whereas NP and NS act quite different characteristics of a false period of 14 years. In-
creasing linear trends are showed in OP, ES, and NP/NS, while NP have the highest trend and OP have the lowest,
and all the trends decrease from the north to the south. However, it must be noted that reanalysis data sets are un-
certain in research of long term trend. The distributions of the variance show that the variability of OP is not as no-
ticeable as those of the reanalysis data, which is characterized by the variance decreasing from the north to the south
with centers located over middle Inner Mongolia. NP in northern China are overestimated but less estimated in
southern China. Generally, ES, NP, and NS can represent the interannual variability of the pressure over China,

better (worse) in the eastern (western) part of China and better in low latitudes, while ES are superior to NP/NS.
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Fig. 4 Morlet wavelet spectrums of 1958 — 2001 East Asia thermal low index: (a) OBSP; (b) E-CMSL; (¢) N-PRES. Solid and dashed

lines denote spectrums and the cone of influence, respectively. Colorized areas denote de-noise spectrums exceeding 90% confidence level



43 P IRILAE . AR IR R R AR A Ml BORHS RO AT BRI H 4K
No. 4 GAO Qingjiu, et al. Climatic Variability of Summertime Air Pressure Fields in the Eastern Part of ... 497

Anomaly/hPa

-3.59 = NP 946.02 hPa
41 © OP 969.79 hPa

—4.5-— T v v T T v v v v v v
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Year

1008

(b)

10074

1006

10054

10044

p/hPa

10034

1002

1001 = NS 1005.02 hPa
o ES 1005.16 hPa

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

1000

Year

E5  (20°N~40°N, 105°E~120°E) XI1y (a) HSURHFAL (b) i Uk AE
Fig. 5 Variations of the area (20°N - 40°N, 105°E - 120°E) averaged (a) surface air pressure anomaly and (b) sea level air pressure

16 =

Period/a

Year

B 6 1958~2001 K- (a) OP, (b) ES. (¢) NP)PHIMHRME Morlet /NI /AT, 524k /NERETE: MLk A

90 V015 BEAS 56 1Y 25 W RIS

Fig. 6 Morlet wavelet spectrums of 1958 = 2001 area averaged (20°N-40°N,

b. hPa’

2.5

A . 2.0

,} 1.5

. 1.0

‘” \\ == N 05 0.5

2‘—5/ Hvs ® |

1960 1970 1980 1990 2000 1960 1970 1990 2000 1960 1970 1980 1990 2000

Year

s Bl i

105°E-120°E) (a) OP, (b) ES, (c¢) NP series. Solid and

dashed lines denote spectrums and the cone of influence, respectively. Colorized areas denote de-noise spectrums exceeding 90% confidence

level

R LR 2h g
oL (EmS) .
WAMEETEE S, NP 5 OP 2 e
FER L IR T AR, X RS
(2001 MWyZ5ieR—20m (& 3 FE Sa),

JRiEAE . NP AT NS [ J5 HRHE

5 MEBMTESN

T FE ARt DXl o5 A B 2 B 1 2T
P LR F 535 il 32 248 o [ 2R X (100°E
LA
5.1 ZMEEHSH

OP etk (Bl 7a) R EIR, FREARIL.
AL AR s XA TR . I =5t

DL AR R/ N s X AT J N NP (] 7h) &
ARESIEA TS, XS EE.
DA SR Rt , WY 105°E [ b1 R A — KB »
SUETE Y B X AN 43 B B AR b 1 7 e R
BPGCI AR rE W /s NS (EImg) Fl NP
RO HEAA L, NS #EK T NP, ES (& 70)
BRI T A PG )R T e R A
55 NP2t fbasdm k. OP /b, X UL M
FRFEo BT 08 A0 X SO AR A K 0 R 4 i i 5 o
AHEPEF K, X—m SR %E (2001, R
FIFFE (2009) (R4 Rk,
5.2 HENW

T ORME th SR M G 35 0T 25 50 HT
PIURER AR AN 25 S B K ) XA A i ol (RLR ok



S 5 OB & M OR 15 %
498 Climatic and Environmental Research Vol. 15

55N

50N 4

45N 1

40N+

35N 1

30N 4

25N

20N

15N T T T T 15N T T T T T T 15N T T T
100E 105E 110E 115E 120E 125E 130E 135E 100E 105E 110E 115E 120E 125 130E 135E 100E 105E 110E 115E 120E 125E 130E 135E

B 7 1958~20014E (a) OP, (b) NP fll (¢) ESktEfash (ifii. hPa-a D
Fig. 7 Linear trends of (a) OP, (b) ES, and (¢) NP during 1958 = 2001 (units: hPa+a™ 1)

55N 55N

50N 4 50N 4

45N 45N
40N P! 40N
35N S 35N

30N 30N

25N 25N
20N 20N
154 5E 15N 5E
55N 55N
50N 1 50N
45N 1 45N 1
40N 40N 1
35N 35N
30N 1 30N
25N 1 25N
20N 20N
"SNG0E 105E 110E 115€ 120E 1258 130E 1356 "9NGoE 105E 110E 115 120E 125¢ 130E 135E

&8 1958~2001 4 (a) OP, (b) NP AHI (¢) ESHIFEMth Kk (D OP 5 NP [ ZER
Fig. 8 Variances of (a) OP, (b) NP, and (¢) ES, and (d) the difference of the variance between OP and NP during 1958 - 2001

ECREAIBERA W By BT RH Y o R BREe b @S Jm iy BE DUJIPEAEES . HON R, 7o — Sl AR 8 —
FE, i NS 5 NP Z53AHBL. EED . i, PRIETTALERT7 2228 fefie K. ES. NP (NS)

OPJ5% (& 8a) AR TR BRI WA =5 8] 20 A LB, AR R X
YRR, AR XSO PR LA AR . SRR AL Ty 5 25 0045 ) 2 A A 16] B 2 T



4 3 FRIUAE . PRI R F R UL I RS F T BORHIY HO R

No. 4

GAO Qingjiu, et al. Climatic Variability of Summertime Air Pressure Fields in the Eastern Part of ... 499

%, LB AENZE N HE—4 . NP (& 8b) A
NS (Emg) W5 225046+ AL, HARE BT R K
T ES (K 8c)., Kl 8d fx NP X E L T7 Hu X <
FEAEAAG T s X R EHR VLA ML X, AR R
FLZAR A B AR S BLmE A AN 2

6 ARITSEZR=ELEE

SR LIS B4 T % U I 5 A A o R AR AR B
AACFHIE B PR ELRE 7, X e MR R A 0 3k A
PORM A AR IEAS 43 fk (EOF) . S UEHT 10 4~4F
fiE 1) 2 S B S 4 90 Vo f B, W SRAR R, T 4
fiEIn) i@t North B EPERL (& D).

*1 ABSEBREZTEAANMESHTERTEHK
Table 1 Variance contributions of the first and second lead-
ing EOF modes of observed pressure

s FEAEE ET ES W E=UIN
1 1990 0.508 0.508
2 501 0.128 0. 636

6.1 ZRIESERZE 45 fHHE

AR (E 92) EYNIEM. Kot
KEAE B2 Es, LhRE 105°E DR
AR X, AR AR BE ] DU AN i
AT 5 AR 3l O 7 22 A48 A0 R A X e 4 R — 3K
B RHMEM R (K 9b) FoRFE AR, A5
BRIV HE LA R b DX SR AR AL S 1) REAE

55N

50N

45N

40N 1

35N 4

30N 1

25N 1

20N

15N v v v v v v
100E 105E 110E 115E 120E 125E 130E 135E

6.2 ARIESEIFE A S HE

S—mFa] 2% (& 10a i1 100) FEBLH B B Y
AEBRARACARAE , 20 22 70 AR E] 90 AR H
W 3~4 AE AL N B3 B R R g (A
10b 1 10d) [AIFERIA 60 K H] 70 4EAH) 3
AELEAT TR 80 AEAR Y 4 ~ 6 AR AR BRAR AL RRAE
AEARPR AR AR IEAS B 2
6.3 EOF HERZHSBEL T ERNNEXSH

EEBRT KBRS, WEHHER
FEAR B AARAR B st ) RUBE 1 5 0030 5 ek fg A AL 7
FE? ¥ OP iy EOF B [8] R 5000 )5 Bt
I PIFFE 23 A BORHE AR G 23 B (R I 1L 55
2004) s DAT AR E) ZRE000T S e ) e ] A Ak R
. NP, ES Y5 OP fyMURE B B Hzs | 40 LA
KX Fpas [\ oA 5 EOF FRAE ) 5 & 15 76 25 (7] |
_ﬁo

5 (B 1D KRB, 55— 0] R A B ] R
¥ (EOF-TD 5 ESfE&E N IEHK, SHHE
RS — 8, I R B, (H AR —FRAE
] i 945 [H] 40 A A A DAR YT T lig X
ol 1] PG A i A R R DG R B S ek N s
KA 5B 8a iy 2 RAEH DN —3, £
B RSEAAEIOR A PR b1 5 . EOF-T1
5 NP, NS BHK R B o AL, 4
BIRIEARDG X, NSt AR &R 120°E [0 P4 /e 7 [n]
FERmMHE 105°E, DIARNBEFEMKEX: Bl
T AR s X A A PR AR AL R o . 55 I [E] &R
M EOF-T2 5 ES, NP fil NS gytHfE4€dt. 7

55N

50N

45N

40N |

35N

30N

25N 1

20N+

15N y T T v T T
100E 1058 110E 115E 120E 125E 130E 135E

K9 SEMMBRZ EOF 08y () S5—H (b) 55 "Rk &

Fig. 9

(a) The first and (b) second EOF eigenvectors of the observed pressure
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