55 36 % 45 2 1] X R OB 2 Vol. 36 No. 2
20124E 3 H Chinese Journal of Atmospheric Sciences Mar. 2012

BT, IR 2012, WORALERAZIEE “som” FR1E B 220 58 i HLERIFST Bl TR S 0 A AR [T, KRR, 36
(2): 297 -315, doi:10. 3878/j. issn. 1006 —9895. 2011. 11015. Mu Songning, Zhou Guangqing. 2012. Mechanism for the correlation of winter

fresh snow extent over northern Eurasia and summer climate anomalies in China; Anomalous seasonal transition of land as a bond [J]. Chinese

Journal of Atmospheric Sciences (in Chinese), 36 (2): 297 - 315.

BRI ELEFREE “Sn” KEEZSERFHINE
MR—EEETEREREN “dv" (EH

BRE K

L E R B R S BB T (5 SR G, dEa 100029
2 FPERRABER T BT OB A 2 B E R Se g s . dbat 100029

B B AXEBEFAEEIKEZEH.0 (The National Snow and Ice Data Center) #2435t F) T2 i AL RN
ERA40 + S8R B 0T 90RE, SRAIAESCT, XBRIEACE A F# i S i R (&7 Teee) SRER TSGR H R
REFREV IR HAT THIEI . 45 RBW, FEEMEE N HEZ R E R LR “RMEME HEEHW . H4
7 TeseAES s BOUIFRARIEFEMET—R L AR . B ) e al ik E R B S8, sz H g, EHF, R
s 2 XS T R R L R A S TR B R R I AR A, R R R I e T REE O B SRR A, B
S INSER AR W o 1 5 i AL XU AR 0 v 2 X B A8 7o Ak RS HE I S5 VS PR R = e, J9 B S IR EVL R
HRRGERKRE T AR 47 Tesei/DISAH . 07 RW] . &7 Tra (G5 AR ma R HE RISk LAt
et B gnag, AR XTI L,

KR AFWE KRWALE FEEE M EERE R e

XEHES 1006 - 9895 (2012) 02-0297 - 19 FESES P46l XERFRIRAE A

doi: 10. 3878/j. issn. 1006 — 9895. 2011. 11015

Mechanism for the Correlation of Winter Fresh Snow Extent over
Northern Eurasia and Summer Climate Anomalies in China.
Anomalous Seasonal Transition of Land as a Bond

MU Songning!* 2 and ZHOU Guangqging!* 2

1 Information Science Center, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029
2 State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of Atmos-

pheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract Using the National Snow and Ice Data Center (NSIDC) snow cover and snow water equivalent data,
monthly four-layer soil temperature from ERA40 reanalysis dataset, the mechanisms of the linkage between the

Winter Northern Eurasian Fresh Snow Extent (winter Trsz) and subsequent summer climate anomalies in China are
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investigated. Correlation analysis shows that, the consistent seasonal evolvements of land anomalies act as a bridge

for the lag correlation. A large winter Trsg is followed by a slower northeastward retreating progress of snow and

frozen soil over northern Eurasia. Consequently, in summer, snow and frozen soil over East Asian middle and high

latitudes melt more intensively, the soil temperature correspondingly gets lower than normal, which influences local

temperature by cooling and by influencing local meridional wind, and through enhancing East Asian jet, is related to

the subtropical high in the western Pacific, even climate anomalies in China, and vice versa. As well as local varia-

tions of land factors over East Asian middle and high latitudes are concerned, the signal of winter Trsg is significant-

ly strengthened during snow-and-frozen-soil melting process.

Key words fresh snow extent in winter, northern Eurasia, seasonal evolvements, land-air interaction, East Asian

middle and high latitudes
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Fig. 2 The same as Fig. 1, but for the situation of snow cover area from Feb to Jun. In Fig. (¢), only isopleths of 70% are displayed from

Feb to May, and 2 re displayed for Jun. to mark their snow cover regions
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Fig. 3 Correlation of winter Tgsg with (a, b) SWE and (¢, d) melted SWE in spring and summer for 1979 - 2004. The heaviest blue and

red shadings pass the test at the 95% confidence level

L DJE V822

2, Bl da~d 453 T4 Tese o0 5/ 2
1~4 J2 4 IR B2 i AH OC R B0 A s & RO K il
JEE LT ¥ A ARG X, HAkH, 76 1~2 )2
(0~28 cm), T FHSCIXAL TR . MEE% g
W JEPEA A 2 DL 2R LAV H X . DL 2R i
DIRG9 e 2R 3 R Bl M X, 3 ~4 )2 (28 ~
289 cm) B B0-HL 2 2R RN AY . EHC G S5 WD I ik
5. B b, AZF Tee 5K TR U OCHE
UREE G I miosiss o BRI A . b Pa A A Fn 3
FEZRER I A CTE & ZEARBI 2. R, NEHEF
BRI S M E A (K W] i S A
2, FERFE, FRRF AKX AR I
BEMT/ANEE, MR BRI LR RIS
. ERZH S . I, 458 X E 1)
B4, 242 Tesefi K (N B, HIGHZE, KK
U PEAARIE AL R R 3R T b v 22 T b 1) Sk e
ik Gt fE—EBE L, XRS5 HESH g
CBO ByR S S FEA O (AT Rgt 5 ik =% A

5%, TR AR b X ) - MR B P vk IR A A
FEAR Ohe) MIATRE S KM R T A —E X R

FHEZE (] de~h), WO KBS 4 X 4 5
54T T A IR A PIEs . EERIAA
B RASCIXTE R B S48/, FALF 9 1) 835 67
MR A ER T L. KB R, TR,
275 Trse 5 A Z5 4 LR B 00 T0AH S BE TR B2 15
TS 5 5 2 A M 1) TR DGR A P
553 L R 388 o ot o, X 10 B IR U B 2 - 0
SWERKREE F iz X ER W T8, B,
278 Trse AR 1T REE 1 7% X 50 b5 1T H vk IR
R, ERIRE BRI NETIERT,
A Trsei S UAMR R 2R 22, T VR 2R M2 1
BRI R, TSR, KM X ER DT
BT RMET R, 2009, &+, AT i
M 5475 Tese 2 BIRRIN 3B IX 4 80 B 52 5 %%
KRN A —E 0. FE NI, [E 5L L
BN, WK FE, 47 Tre SHEFEH 32+
BOREM S EM A (i, SHESE 42+



xR OR %
Chinese Journal of Atmospheric Sciences

Fig. 4 C 7 2: (a, e) 0-7cm; (b, D
=0/

7-28 cm; (c, @) 28-100 cm; (d, h) 100 - 289 cm. Shaded regions are above the 95% confidence level; blue lines show the soil tempera-

ture of 0°C
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the heavy and light snow years (vectors) for the period 1967 — 2007 (a, c¢) 500 hPa; (b, d) 1000 hPa. The correlations above 95% confi-

dence level are contoured, and the thicker vectors for wind also pass the test at 95% confidence level
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