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Abstract The recent change of global surface air temperature indicates that the land regions have warmed at a faster rate than
the oceans, and the warming rate is bigger in higher latitudes than the lower latitudes. The warming centers are mainly located
in North Asia, Europe, and North America regions over the past 50 years. Thus. the warming in higher latitudes over land
possibly affects China climate by modulating the East Asian monsoon circulations. Many studies have explored the long-term
trend of the summer precipitation in China, but they mainly focused on the decadal variations of East Asian Summer Monsoon
(EASM), the surface thermal anomalies over the Tibetan Plateau (TP), Arctic Oscillation (AO) and the ENSO, but less at-
tention has been paid to the possible impact of land surface air temperature (SAT). In present study, on the basis of the
monthly land surface air temperature of Goddard Institute for Space Studies (GISS), the NCEP/NCAR monthly mean reanalys-
is data, as well as the 604 station-observed monthly mean temperature and precipitation datasets in China, we discussed the
decadal linkage of summer precipitation anomalies in eastern China with the land surface air temperature changes in the North-
ern Hemisphere during 1951 — 2007. The results suggest that the summer precipitation appears a meridional seesaw spatial pat-
tern in eastern China before 1996, and it has shifted from the “flooding in north and drought in south” pattern to the “flooding
in south and drought in north” mode since the late 1970s. However, our evidences show that the summer precipitation anoma-
lies both in northern China and in the lower-middle reaches of the Yangtze River have jointly appeared a decreasing trend after
1996, and the recent global warming has destroyed the previous summer precipitation anomalous pattern. It is found that the
precipitation in north China bears a significantly negative correlation with the SAT near Lake Baikal on the decadal time scale,
where the persistent warming over the past decades can generate an anomalous warmer anticyclone over Mongolian area and
weaken the activities of Mongolian cyclone in the troposphere, and then reduce the summer precipitation in north China. Our a-
nalysis suggests that the SAT near Lake Baikal has again enhanced after 1996, and it results in a further decrease of the precipi-
tation in north China. Past studies have suggested that Lake Baikal is one of the most obvious regions in the contex of global
warming, implying that the global warming may affect the regional climate in China via the SAT changes in North Asia. How-
ever, the 10-year running correlation coefficients show that the close relationship between the SAT around Lake Baikal and the

summer precipitation in China is mostly significant after 1990s, suggesting that the possible mechanism, such as the warming
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sea surface temperature (SST) in tropical Indian ocean and the cooling trend in the northwestern Pacific ocean, may be also one
of the important factors to affect the long-term trend of the summer precipitation in China as proposed by the previous studies.

Key words Global warming, Summer precipitation in Eastern China, Interdecadal variation
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Fig. 1

Linear trend distribution of the mean air temperature (a) and the mean precipitation (b)

in China for summer during 1951 — 2007

(Crossed stations are statistically significant at the 5% confidence level, unit; ‘C/10 a or mm/10 a)
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Fig.2 Mean area precipitation changes in the two regions of eastern China in summer

from 1951 to 2007. The dark bar represents north China (35°—42°N, 110°-130°E),

and the light bar represents south of the lower reaches of the Yangtze River

(25°=32°N, 105° = 130°E). The solid lines are their 7-year running mean lines
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Fig. 4 Distributions of the correlation coefficients at 500 hPa between the drought/flood index for

the summer rainfall in eastern China and (a) the air temperature, (b) the geopotential height (GPH),

(c) the wind field with wind speeds, (d) the wind field with the omega in summer during 1951 — 2007

The correlations that are significant at 95% confidence level are shaded, dark shaded regions

represent positive correlations and light shaded regions represent negative correlations

R 2 KA 55 [ B 35 B A R Uiz 3 Bl R L
HIX L E TF s 3 B AE 30°N KT ARG L X . M
Hh AR B R R K R B A A TR BRI M O R
Bz 8] 53 A m LAALSE A6 45 B 25 Ak i () RUBE | 52 )
B R R B A TR Z R R G R EAA H B
Xt 92 52wl ANE TS 20 AR A BE 2E RV K OF- P R
PO S R R . BB FRIESE 850 hPa 45 K 1f A5 28
fRLE B e s AEL7E X 9 )23 i J2 19 200 hPa i B B JF A
B (S . &5 4t 7 a W3 A E A
H MK R B840 500 hPa SR 8 & 1 3
IR R R A3 B T L R A 6 R A A . AT LA
B HLERREGRETF WML ER ML, A
SR . R X R N T R
AR Yy L, 850 % 500 hPa i v 34 &5 & 37 1 K 3%

PR Y r 245 A St e SR AR B 5 I B S
WA ,200 hPa RAEIL R B 7748 — DA K
8 S 8 AU oL S T AR L 3 X TR 46 2 1 0
AR o () I v ) AR X 3 R L Dy 5 Y g
LIRS 33 AR DT Y o i A i b XS A
T ALt X ZE K. AT UL A AR A B i ] R
R AR I i K R 307 0 A ) I ] AR A 32 B
ST URE Y S T Bl TR

Dyt — oy M S H R B A W A5 R L TR T A
Il AR 988 2 7 g /K 5 007 i S 4 1) 1057 130°E -4
8 L A e B L g XL XL A A O R B CTET 6)
N 5 28 50010 245 B2 - o J3E A EAIE T L e B g
I AR K B o A R e X iR B )=
F B AL R R R ) A O AR A



576

AN

> 2> > SSEATY Oy y N Y 2
e q

BRIV VY VV

S ﬂﬂﬂMx&wv¢¢¢¢l<4LLh
60 *As%%ﬁﬂﬂﬂﬂﬂ17>&\\\\ e X ()4/71
> 7 > 7 > >

XK e<s N A

40 ~ =
A,\iih’y’i'\
33>77NNN>NRT\
§N§3Avwv«g4"‘
20 g ‘/thiyglw¢¢¢e\
A B VLN
4L ;“¢¢¢\”>§§
£Y "\l/l\bx/ P =
EQ 7@/?5 z ‘ 2 7
140°E 180
-
0.3 m/s

KL 2011.69(4)

Acta Meteorologica Sinica

60

40

20

EQ

60 100 140°E 180

W7
Ly T q
S>> TAANA A g 5 » o — 7 7
7 T > T 7 = 2y > N £ 7 > >

oo Py
AANAD A T 2 AYVFVA/

S’Y,M\*- : ”l r‘*kz%‘m‘
40 SN v Z

80°N

Y
AN A TR 5 > ST |y S
//ﬂ)éssssgw¢¢ww =

60

KK’TT
'iﬁ <¢¢’°,YRR
> 779y >N

60 100 140°E 180
-

Bl 5 [IE 4 BB 7 a i 3 T3 00 b E 2R 8 5 2= oK B e 5
Fig.5 As in Fig. 4 but for the 7-year running mean drought/flood index for

the summer rainfall in eastern China

RIS E AL A5 RS Yu 25 (2004,2008) 73 Hr
a5 R —3, EIRXU )= A2 ¥ X 200 hPa J2 (4 fi7
PEES AR, PO T 35°N A4y, FEAL T
At E AL B W B R LA S S R 2
AEE A KA O R BP0 RIFE X 2 & 1 FZ B
o G T R AR . R 2R I X3 BRI W
TSN SO oS W A O VAT e S U 2 v o
PL 30PN Sy rpts s A SR B i B ) b B9 I AL IE
EE AR, BB M =G 4547 (Zhu, et al,
2005;Ding, et al, 2007; 4k % %5 ,2007) . #E KL
DA 14 X J2 o o J2 6 L S B 0 0 XU T A UL DA
I E I A T H RN Ll 7 a W 38 1A 5
5 (B D AE 30°N L2 A5 1 X% it 2 300 hPa 38 8 i T
hy 3 TR 7RV s o T L 14 67 A B 0 BRI T T
300 hPa DLF 3 8Lk i 35 19 i JE = %« e KA G
O AT 45°N, 1T 7E AF A B ROBE XU 1 B0 pg b
SEH R VE KA G RBOE AN . BT DU, e B
ZE R A KA 1) E B RGN 5 R

5 W CTRE
4 B DU 0 M DX AR e X B R UK AR AR B
AR T

T 50 AF 4k fe B i Y A A 4k 2 AR B (TPCC,
2007), fH 2R B BA B B0y X s, |
1951—2006 4 4t 2 BR KR K Fifi 5 2% °F 2 4 3= <0l
LR A 1) 43 A5 (P 8a) W UL, b 2= BR KR W K il 5 2 A
3 AR G - R R 43 1 DX D0 2R I8 B Y P
AF ) S0 3t DX % 8 82 YK e v i X L AR B 0 (1) R
PI3EE] 0.5C/10 a, Hoepr, o [ 71 R i X BT
TP B AV Ha A S ol DL G R 2 BT B 45 SR L
3, WFIREM] I 50 A AL FER UL 2R
o X JEAC PR 2 1 A B M X (Hansen, et al,
1999,2006) , % DX b 2 < A FF 22 T 8 T DL 3
56 RS B R i b L R R B0 H R RV R
B R AESR AL (Zhu, et al, 2008), [A] 3, % H
DX B 2 0 B T e [ A 2 5 ) 5y S0 I Bl AR 1Y



TR RRESF T 50 4F P [ AR 0 2 [ K 5 D 2R 1 3 3 SRR AU PR AR R Y 56 & 577

10

2047

eight (hPa)
S w
(=] (=)

Il Il

H

%)

S

S
L

eight (hPa)

T 200 A

1000

80°N

Height (hPa)

eight (hPa)

T 200 4

50 4

100+~

300 O

500 e NN

7004/

1000 £
EQ

Bl 6 19512007 4F [ < 0 52 = e /K 5 07 45 5055 TR BB ¥ 22 1) 105°—130°E P39 1 il (a)
A B BE () (A i KL Ced XL (D IO AR 56 F B (2 B 0 2 B 35 MK 8 2 0. 05 /9 IX 30

Fig. 6 Height-latitude sections of the correlation coefficients between the drought/flood index for

the summer rainfall in eastern China and (a) the air temperature, (b) the geopotentail height (GPH),
(¢) the zonal wind, and (d) the wind speeds along 105° = 130°E in summer during 1951 — 2007

The correlations that are significant at 95% confidence level are shaded, dark shaded regions represent

positive correlations and light shaded regions represent negative correlations
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Fig.7 As in Fig. 6 but for the 7-year running mean drought/flood index for the summer rainfall in eastern China
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Fig. 8 (a) Linear trend distributions of the summer land surface air temperature (SAT) in the Northern Hemisphere

during 1951 — 2006 (unit: C /(10 year)). (b) Mean land surface air temperature index (SATD in Baikal regions
(40° = 60°N, 95°—130°E) in summer and the drought/flood index for the summer rainfall in eastern China from 1951
to 2006. (c) Correlation coefficients on the interdecadal scale between the mean land surface air temperature (SAT)
and the summer rainfall in eastern China
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Fig.9 As in Fig. 4 but for the summer land surface air temperature index (SATI)
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