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Fig.1 The annual variation of number of the stations of the summer rainstorms (left) and the summer precipitation (right) in the Haihe River basin

from 1961 to 2012
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Fig.2 The spatial variation of number of the stations of summer rainstorms (left) and the summer precipitation (right) in the Haihe River basin
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Fig.3 The spatial distribution of the first three components of EOF analysis of number of the stations of summer rainstorms and the summer

precipitation in the Haihe River basin during 1961-2012: (a) EOF1; (b) EOF2; (¢) EOF3; (d) EOF1; (e) EOF2; (f) EOF3
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Fig.4 The corresponding time coefficient series of the first three components of EOF analysis of number of the stations of summer rainstorms and

the summer precipitation in the Haihe River basin during 1961-2012: (a) EOF1; (b) EOF2; (¢) EOF3; (d) EOF1; (e) EOF2; (f) EOF3
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Fig.5 The first three loaded vectors of REOF analysis of number of the stations of summer rainstorms and the summer precipitation

River basin during 1961-2012: (a) REOF1; (b) REOF2; (c¢) REOF3; (d) REOFI; (e) REOF2; (f) REOF3.

; 1990 , =7
2010

2.5

, 2004
Mann-Kendall ~ ( M-K )

0.05




(a) __(b) (o)

——nt-PCl === (rot-PC1) ——7 per.Mov.Avg (ro1-PC1) 2-—m|—l’C2 == (nt-PC2)

7 perMov.Avg, (rol-PC3)

TperMovAvg (o-PC2) | | 5 s——mi-PC3 === (mi-PC3)

- -3 =
1961 1971 1981 1991 2001 2011 1961 1971 1981 1991 2001 2011 1961 1971 1981 1991 2001 2011
(d) (e) £)

wi-PCl=—=  (oi-PCI) 7 perMov.Avg. (rol-PC1) —P0 === (=P 7 per:Mov.Avg. (ro1-PC2) s PG (0-PC3) T perMov Avg (01-PC3)

-1.51

= . ’ . . 25 ’ ’ . 24 . . . . A
1961 1971 1981 1991 2001 2011 1961 1971 1981 1991 2001 2011 1961 1971 1981 1991 2001 2011

6 REOF  1-3
(a~c 1~3 Jd~f 1~3 )
Fig.6 The corresponding time coefficient series of the first three components for REOF analysis of number of the stations of summer rainstorms and

summer precipitation in the Haihe River basin during 1961-2012: (a) REOF1; (b) REOF2; (c) REOF3; (d) REOF1; (e) REOF2; (f) REOF3
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Fig.7 The abrupt change of number of the stations of summer rainstorms (left) and summer precipitation (right) in the Haihe River basin using

Mann—Kendall test (The level lines indicate the 0.05 significance level of the Mann—Kendall test)
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Climatic Characteristics of Rainstorms and Circulation Types in Haihe River Basin

YANG Dejiang', MA Ning', WEI Yinghua’

(1. Tianyin Climate Center, Tianjin 300074, China; 2. Tianjin Meteorology Observatory, Tianjin 300074,China)

Abstract: Using the historical daily precipitation data from the 132 stations in the Haihe River Basin over the period of 1961-2012, the statistical

characteristics of the rainstorms in the Haihe River Basin in 52 years were analyzed. The NCEP/NCAR reanalysis data and historical weather

charts were also applied to investigate the circulation features of the 14 typical disaster—causing rainstorm events in the basin. Frequency of the

summer rainstorms in the basin has the same spatial distribution with the precipitation, while the frequency shows more significant descending

trend. Three types of spatial distribution of summer rainstorms in the basin were defined, namely south—west type, north—east type and south—east

type. An abrupt change of the rainstorms in the basin happened during the period from late 1970s to early 1980s. Sever rainstorms in the basin are

usually caused by 5 types of circulations, namely upper level trough, lower level trough, upper level cold vortex, shear line around the fringe of

subtropical high and north moving typhoon.
Key words: Haihe River Basin; rainstorm; EOF; REOF



