539 %5 5 0 NI Vol. 39 No. 5
201549 H Chinese Journal of Atmospheric Sciences Sept. 2015

R, R, 2015, EIFAHT 2R BTN ARG R B K 0 52 L T Re LD (3], KRR, 39 (5): 967-977.  Gao Jing, Gao Hui. 2015. Relationship
between summer precipitation over northeastern China and sea surface temperature in the southeastern Pacific and the possible underlying mechanisms [J].

Chinese Journal of Atmospheric Sciences (in Chinese), 39 (5): 967-977, doi:10.3878/.issn.1006-9895.1503.14246.

Bl A R KT FEE R RIS K
2 M K A] REHL il

- E 1 - N 2
5w o5
1 WS R R AR, PERIEERF 010051
2 P EAZ R EZRAE L, 65 100081

B F 2WiobaR W, BUIITEIGE R R U R BT AR A 2R MK A TR R AR 8 I A DG OG
Fo LWRATERM M REERERFRE L, &, F. ERERETEALSROKIYE RV, RESEERE
TN, ORBHE DRI 5 K ) SR 3 OR 6 RO T AR AP o &, RAERR 2> AR B E B DTk . A S AT R Ak
ST AR I, MR R R AR R AR, B RTOR R AUIEEE T g, TR DG D AL
b0 s e W e Wi o 2 O i N 0T A b SN & oo i e B S o e W s 2 O iy N o 21 2
mlE GRS A BB T, 8l X O RABEIEF IR . 7R ARG D e ) oA S e U BE IR . FEIXFE R ER
i Ol S =R T T S A Tl N B 7 R/ | o R o i W s | 1 ) 1 Y N YT T 8 |
BEZW. R, MR S, ORI B R SRS O R AR A R AR S, @i o7 2 i AR
FEVGOR R 5 KPS, R ARIEAREmTS, WIRS ST R IR R 559, RICBRKE R . &K
B, RIS 2R R ST VI e i I S R Ot — A A DI DX 1) 2R b b DX 55 18 R b P BRI U — R U
Wy, BRI A KRR R, IR R ILE Z=RE K.

KR RIPGERERE RAEAR ORISR SR K W

XEMHS  1006-9895(2015)05-0967-11 FEIDES P461.2 XEFRIRES A
doi:10.3878/j.issn.1006-9895.1503.14246

Relationship between Summer Precipitation over Northeastern China
and Sea Surface Temperature in the Southeastern Pacific and the
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Abstract A stable negative relationship between boreal summer precipitation over northeastern China and the sea
surface temperatures (SSTs) in previous seasons, especially in spring, in the subtropical southeastern Pacific (SSEP) is
revealed in this paper. Scale separation results show that the SSTs and precipitation possess anti-phase variations at both

the interannual (less than 7 years) and interdecadal (more than 7 years) timescales. This close relationship is mainly
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determined by the interdecadal components, though the interannual components play an important role. Correlation and
composite analyses show that the lower SSTs in the SSEP cause an anticyclonic wind anomaly over the study region, and
a cyclonic wind anomaly in its northwestern region. At the same time an anticyclonic and a cyclonic anomaly exist over
the Solomon Islands and southern Philippines, respectively. Under this circulation situation, the western Pacific
subtropical high (WPSH) is situated more westward and stronger compared to its climatology, and the northeastern cold
vortex (NECV) is stronger than its norm too. Thus, the southerly anomaly in the west of the WPSH strengthens the warm
and wet moisture transportation from the South China Sea and western Pacific. The cold air in the west of the NECV
becomes more powerful. Together, these lead to stronger convergence and more precipitation over northeastern China. On
the contrary, higher SSTs in the SSEP generate opposite anticyclonic and cyclonic wind anomalies over the study region.
This opposite wave train leads to a weaker WPSH and NECV, weaker moisture convergence in the lower troposphere,
and less rainfall in the region. The results indicate that the SSTs in the SSEP exert an alternate cyclonic—anticyclonic

wave train from the Southern Hemisphere to the eastern Northern Hemisphere. This wave train can impact the general
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circulation in northeastern Asia and ultimately affect precipitation over northeastern China.
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Fig. 1 Correlation coefficients between the summer precipitation in northeastern China during 1981-2013 and the South Pacific sea surface temperature in the

previous (a) winter and (b) spring. Areas with the confidence level greater than 95% according to the ¢ test are shaded
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Fig. 3 Standardized summer precipitation in northeastern China (histogram) and standardized sea temperature in the key region of the Southeast Pacific in the

previous winter (solid line) and spring (dashed line) and the summer (dotted line)
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Fig. 4 Standardized summer precipitation in northeastern China (histogram) and sea temperature in the key region of the Southeast Pacific in the previous

winter (solid line) and spring (dashed line) and the summer (dotted line): (a) Interdecadal components, (b) interannual components
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