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Abstract By using the NCEP/NCAR reanalysis datasets, the NOAA SST datasets and Chinese 387-station daily precipitation
data over eastern China for the period of 1961 — 2010, the spatiotemporal characteristics of rainstorm days during summer and
their relationships with the atmospheric circulation and SST are studied. It is found that the summer rainstorm days over east-
ern China experience three interdecadal variation processes in the recent 50 years. According to the EOF and cluster analysis,
the summer rainstorm days over eastern China are divided into six distribution patterns, namely the Bohai Sea pattern, north
pattern, Huaihe River pattern, Yangtze River pattern, south pattern, and both branches pattern. The relationships between
the six distribution patterns and the atmospheric circulation show that the summer rainstorm days are closely related to the East
Asian summer monsoon. The Bohai Sea pattern and the north pattern correspond to the monsoon with its position by north,
while the Huaihe River pattern and Yangtze River pattern correspond to the monsoon with its position by south, and the south
pattern corresponds to a weak monsoon with its pisition even souther. When the both branches pattern occurs, the monsoon is
strong, and affects most parts of eastern China. The relationships of the different distribution patterns with water vapor trans-
port characteristics show that moisture transport is closely related to an anticyclonic circulation anomaly in the western Pacific
with more available moisture. The relationships of the different distribution patterns with SST show that the Bohai Sea pattern
and the north pattern occur more likely in the La Nina development or maintenance period, the Huaihe River pattern and Yan-
gtze River pattern occur more likely in the El Nifio maintenance or decay period, the south pattern occurs in the El Nifio devel-
opment period. While the both branches pattern occurs, the Pacific and most of the northern Indian Ocean show a cold state
and a significant land-sea thermal difference.
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1978 — 1992 (b), 1993 — 2002 (c), and 2003 — 2010 (d) in eastern China (unit: d)
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Fig.3 Latitude-time cross section of the 11-year Gaussian filtered summer rainstorm

days anomaly averaged over 105° = 122°E in eastern China (unit: d)



452

B &4 W] DL, i T B T H R R T
T R 3L T DAY T A AR DL S AR B X, £
i TR FP O AN T VA Y VA M X5 b R R TR H B
AR v ] A M X BE IR R i DA AE Bl X, 2 R R
O EBAL TR R LA W R 2R R H B
b TRV Z B 2 (8] 5 b R M X, 22 B R Pl
T KT R g AW A B E TP FRIT K
LN b DX, 22 2 RN O AR VLI SR e B
WHEEEEP TEFMX, ZR2WP 00 TEH
T VM DX gy AL Oy W S R R T H A R = A
T R AR VL R R R AR 20 b X, 2 B L
ST E N AL R th AR X . 3R 1 AT LUR
WA AR OH B A BT LG E R i
12%(6/50) , 4t 5 &I 5 12% (6/50) , YT # 5 18 %
(9/50) , KI5 5 22% (11/50) . 75 7 % |5 16 % (8/
50) . ¥ 7 Ay WS AL 20 % (10/50) , M TFE H
B i B S TR BB ML REORE . 75%

Acta Meteorologica Sinica S 2014,72(3)

(37/50) 47y 55 H i A 2 2% W0 H $053 A AL i AH )
ZBOE S 0. 3GHEE 0. 05 By B E MK T E) . A
54 % (27/50) WAy RS 0. 4, T2 I AR5 &
PR I LA PR A A B S, PR oK 25 TN H 8080 43
PLE 6 Bl oA B, % 52 B 2 R H A e A e A R
Gr AR o b, Wi B AR R SR A 0 AR S
1985 4, b Jy IR e 1k 55 B 1) AF- Ay J2& 1978 4F I i)
TR M B B 1 A7 073 J2 2000 4, K VL RIAR 1M e i
ARy 1969 4, 1 J BUAR R Je U 19 45 3 S 1968
AP B 7 AL T PR SRR SR M R B AR A2 1994 4
(EAS — PRI A 2 R rp [ B R e e R
TRHIBE A T A BB A28 T 4 Fif L 5 LA 11 Xk
Fah B T 2T (61 4%, 2007) , 5% %6 o [ T 2
430 8 Fh KRR (4 /& 45,2005) . 5 LLAE B 4 AR
FU AR 500 F T XoF 2% W H B0 43 T80, 43 TR A Ok 4 T
BA — R e IR Tl Tl a0 A i X 43 7Y
SR DL BRI 5 o Al R 11 2%

‘ ‘ ‘ 1 ‘
110 120 130 140°E 110

130 140°E 110 120 130

B4 il () L B (b) RIS (o) VYT Y (D VR B Ce) R s ML 7 32 7Y ()
4 o AR O L B T B S 0 A A CRRAL - D

Fig. 4 Distributions of the summer rainstorm days anomaly (unit: d) for the Bohai Sea pattern (a), north pattern (b),

Huaihe River pattern (¢), Yangtze River pattern (d), south pattern (e), and both branches pattern (f)
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Table 1 The six patterns of summer rainstorm days in eastern China

and their representative years and similarity coefficients
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Fig. 5 Composite (a) SLP (unit: hPa), (b) 850 hPa, (c¢) 500 hPa and (d) 200 hPa (unit: gpm) potential

height departure distributions for the Bohai Sea pattern (shaded areas are significant at the 0. 95 confidence level)
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Fig. 6 As in Fig. 5 but for the north pattern
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Fig. 8 As in Fig. 5 but for the Yangtz River pattern
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Fig.9 As in Fig. 5 but for the south pattern
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Fig. 11 Composite vertically integrated (below 300 hPa) water vapor flux vector (unit: kg/(m + s)) and its
divergence (blue: convergence, red: divergence) for the Bohai Sea pattern (a), north pattern (b), Huaihe
River pattern (¢) . Yangtze River pattern (d), south pattern (e), and both branches pattern ()
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Fig. 12 Composite SST anomaly from the preceding winter to this autumn for the Bohai Sea pattern

(a. last winter. b. spring. c. summer, d. autumn)
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Fig. 13 As in Fig. 12 but for the north pattern
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Fig. 14 As in Fig. 12 but for the Huaihe River pattern
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Fig. 15 As in Fig. 12 but for the Yangtz River pattern
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Fig.16 As in Fig. 12 but for the south pattern
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