5 34 % 55 1 1) X R OB 2 Vol. 34 No. 1
20104E 1 H Chinese Journal of Atmospheric Sciences Jan, 2010

BART . IR, 2010, & ZERRAARICER BN S s m ARG T EE AR R IR U] KAFRHE, 34 (1) 213-226. Mu Songning,
Zhou Guangqing. 2010. Relationship between winter Northern Eurasian fresh snow extent and summer climate anomalies in China [J]. Chinese

Journal of Atmospheric Sciences (in Chinese), 34 (1): 213 - 226.

ZFERTAFGILBIIEESTRENLS
TEEEFESEFEHNXR

BT K

1 AP [E R e R S BRI S0 T [ B e S R R4l JERT 100029
2 PEBHEBEIIFERE . Jbat 100049

W E FHAEEKSF%E AL (The National Snow and Ice Data Center) $EAEAGIE 40 4EZ 1) TR H S 5%
B, BE T KBRS 2 35 i AL (Total Fresh Snow Extent, &7 Trge) 5REEZ (6~8 H) K fxR
WIRFR . TR, &2 Tee SRIEE FURRHAAEN ROCHE: 24 ZF Tese RN, B2 DUIM/RBI LR 5 &
TR E AR, WEENRFRARICE S LI, R, 7R 8 05 R GRS o . P9 KTV @A 5 e 2
S HL PG ALY, VLR XAE R & A6 R 5 T4 A28 Tese /N AT BUAR B . Xt 28 5CI5M 37 T ENSO 2
P, I HARIT 40 SFERBONERSE s &7 Trse GIRIEVLR ZFEREKAE 20 H22 90 AR HIE A A dd — K 4R P RUEE A2
b, FRBNTE 20 22 90 AW Z S5 » A7 Tese CLRREZKD BN 2 [, 42 Tese S5TLHER FREK T
TEAISCC R B WAETR . 2L R T, A28 T TT BRI I FEAPIR AR SR B AR 0 B BT S 784k, R TITRE 1)
TR H A e

KEIR  KOIRKE Famf AEFEE ARG PR R

XEHS 1006 - 9895 (2010) 01-0213 - 14 mESES P61 MXERARIRES A

Relationship between Winter Northern Eurasian Fresh Snow Extent
and Summer Climate Anomalies in China

MU Songning!* 2 and ZHOU Guangqing!

1 International Centre for Climate and Environment Science, Institute of Atmospheric Physics, Chinese Academy of Sciences .
Beijing 100029
2 Graduate School s Chinese Academy of Sciences, Beijing 100049

Abstract Ultilizing Version 3 NSIDC weekly snow cover data for the period of 1966 = 2005, the relationships be-
tween the increased snow cover in winter over Northern Eurasia (Trsg» Total Fresh Snow Extent) and the climate a-
nomalies in summer (June — August) over China are investigated, which show not only the remarkable negative
(positive) correlations with precipitation (temperature) in the south of the Yangtze River (SYR), but also the op-

posite correlations in the northeast of China. The detailed analysis reveals that: following heavy winter Trs:, there
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are statistically in summer an intensified anomalous low almost in the entire troposphere in the east of Baikal, an en-

hanced westerly jet in East Asia (EAW]), and a strengthened subtropical high in the western Pacific (WPSH)

which expands westward and northward to the SYR overhead, as well as weakened convection and vapor flux in the

SYR. Under these situations, the SYR region tends to be droughty and hot, and the northeast of China tends to be

cold, vice versa. The analysis also shows that the correlations between winter Trsz and summer climate anomalies in

China are almost independent of ENSO and stable relatively in recent 40 years. But both the winter Trsg and rainfall

in the SYR exhibit a remarkable decadal climate shift at the beginning of the 1990s, in which the winter Tgge (sum-

mer SYR rainfall) decreases (increases) obviously later than the early 1990s, and simultaneously, the correlation be-

tween winter Trsg and summer rainfall in the Huaihe River valley. just north of the Yangtze River, in China is also en-

hanced. Further analysis explains that winter Tgse could lead to the summer climate anomalies in China by affecting EAW]J.
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Fig. 1

Correlation coefficients between winter Tgsg and summer (a) precipitation and (b) temperature in China. Shaded regions are above

the 95% confidence level, the black dots indicate the positions of observation stations
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Fig. 2 Normalized time series of SRYRI and winter Trsg. The
11-year running means for both winter Trsg (dashed line) and

SRYRI (solid line) are also shown
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Fig. 3 Same as Fig. 1, but for correlation between winter Trsg
and summer rainfall in China after removing nine strong ENSO
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(a) Difference of summer precipitation rate (mm/d) between two periods P2 (1992 - 2005) and P1 (1967 —1991), areas with confi-

dence level above 95% are shaded by using a Student’s ¢ test. (b) Forward (UF) and backward (UB) statistic rank series in the M-K test of

area-mean summer rainfall in the box of Fig. 4a, the dashed beelines indicate the 95% confidence level of the M-K test
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Fig. 5 Same as Fig. 1, but for correlations between winter Trsg and summer precipitation for the periods of (a) P1 and (b) P2
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(a) Correlation coefficient between Iz and summer 300-hPa height (contours), composite difference of 200-hPa wind (vectors) be-

tween the stronger and weaker Ig years, darker (lighter) shaded regions are for positive (negative) correlations at 95% confidence level and

the thick arrows pass 95% significance test; (b) same as Fig. 1, but for correlation between Ir and summer precipitation in China
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(a) Latitude-pressure cross section of the vertical velocity difference (1072Pa/s) averaged along 108°E —~ 120°E between heavy and

light snow years; (b) difference of water vapor flux integrated from 1000 hPa to 300 hPa between heavy and light snow years. Light (heavy)

shaded regions indicate the confidence level above 90% (95%) using a Student’s ¢ test
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