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Spatial and Temporal Distribution of Flood—season Rainstorm Days
Over Eastern Hubei in the Last 48 Years

LI Haiyan, CHEN Guoping, CHEN Guangtao
(Huanggang Meteorological Office of Hubei Province, Huanggang 438000 )

Abstract: The resultant method, linear tendency, overlapping average, Morlet wavelet and M —-K catastrophe test were used to
analyze the climate characteristics, rules of interannual and interdecadal changes and periodic change of the flood—season rainstorm
days over the Eastern Hubei in the last 48 years, and abrupt change test on the rainstorm days in different periods of time were
made with the daily precipitation data from 24 stations in the Eastern Hubei form 1961 to 2008. The results indicate the following.
1) Compared with early thirty years in 1990s, the number of the Eastern Hubei rainstorm days was decreasing in late June and
increasing in early and mid-July in the later eighteen years in 1990s, which is consistent with the change trend of both the initial
and end time of Meiyu delaying in recent years in the same region. 2) The high frequency center of rainstorm over the Eastern
Hubei expands to westward from northeast and migrates southward from the southeast after 1990s. 3) In the last 48 years, there are
quasi—period of 4 years and quasi—period of 6 years in the number change of rainstorm days in the flood season, the main flood
season and the Meiyu period. 4) The number of the Eastern Hubei rainstorm days in the flood season, the main flood season and

the Meiyu period increased abruptly in the early mid-1970s, and decreased abruptly in the beginning of 21st century.

Key words: Rainstorm, Climate characteristics, Morlet wavelet analysis, Catastrophe test

4-5 d, m,

, ( 20 90 ,85-906-08-04 &

:2010-07-21; :2010-12-21
:2010 (2010Y11)
,1984 s s o E-mail: yanyan330@126.com



78 30

3]

’ yi=a+bx,; (1)
o 10 , “ (1) ,i=1,2,3,--+, n,n . bx10
. ’b “+” “_ ”
s 2.3.2
’ N 48 a o
: ), m
g] f6] )
’ ' 1 [ x—b
1961—2005 1951— Wy(a,b)= J f(x)uV*( . )dx )
a
200 ’ Wy (a,b) ;a>0 ,
5 24 1961—2008 , ' 0
: : -Morlet M=K ber( ), aroiw W )
’ Morlet
1[’(%):6"“ei(/2 3)
o ’i ¢ ’
12
2 Morlet , Gauss
2.1 - , a  Fourier
T N (
r 1, 48 a),c 54
4
T= ~1.144 4
c+V2+c? }a “ @)
(l’ T o
2.3.3 Mann—kendall(M—K)
M-K , (UF).
(UB) +1.96(c=0.05)
, UF 1.96 UB -1.96,
, ,UF UB ,
[13-14]
1
( ) 3
5—9 24
: 1961—2008 ; 1~
5—9 ). 6—8 ). .20 90 ,
6 1 7 20 ) 5—9 ) 3.8d 4.1d, 90
(20:00—20:00, s )24 h o 2 1961—
=50 mm 1 ) 1990 1991—2008 5-—9 ) .
2.2 2a , 90 30
231 ,90 18 (1991—2008 )
48 a 6 , 7

f8-10] () (%) " ;90 30 (1961—1990



48 a
1.5 Ii
01961—1990
m1991—2008
L Lot
05 F |—I
0 1 1 1 1 m
5 6 7 8 9
2 1961—1990 1991—2008
(b)
6 7 .90
18 ,6.7 ,
° R 2b
,90 30
N N 6 .6
6 ;90 , 6
7 s 7 ,
, 7
1991 7
; ,90 ,
7 8 9
9’ b 5 Y
.8 o
,20 90 ,
6\7 9, 9
7 o b
18 ,6 7 .
3 1961—2008 N
0,
, a=0.05,
48 a .
3 , 48 a
( 3a),

0.061 d-(10 a), :

/d

0.8

0.6 -

04r

0.2

0.0

/d

/d

/d
o

79

b}
n 01961—1990
g 1991—2008
/5 5 /6 /77 89 /9
1)
6—9 ) @,
4
y=0.0061x-12.1063 a
3
2

I r

NUvaRAvRG

1961 1971 1981 1991

2001

y=0.0063x—12.4069

b]

2
1
AA i A A
oy r\/ VT \]‘ \/
-1
_12961 19171 19181 19’91 2(1)()1
4

y=0.0041x-8.1764

[c]

A av%
VAT VY

V%

-2
1961

1971 1981 1991 2001
3 1961—2008 @). OR ©
( 2 d)
. 0 .
--- ( )
, 10
,20 70 ,80
90 ;
, 20



80

, s 21
s ( 3}))
) 20
80 90 , 80
21 2008 , 48 a
, 0.063
d-(10 a)™s , ( 3c)
, 20
60 , 60
31.5°M\
31.0 A
30.5
30.0 A
295 A
29.0 ‘ ‘ ‘ ‘ ‘
1134 1139 1144 1149 1154 115.9°E
4 1961—1990 (a) 1991—2008 (b)
2 1) 3.0 d ,
;2)
40 d ;3)
() , .
’ 35 d,
90 30 ,20
90
31.5°NA
31.0 12
1.0
0.8
30.5 0.6
0.4
0.2
300 0.0
-0.2
-0.4
-0.6
29.5 s
-1.0
29.0 ‘ ‘ | ; ;
1135 1140 1145 1150 1155 116.0°E
5 1991—2008  ( 1961—1990 )
(5—9 ) ( : d)

30
48 a ,
0.041 d-(10 a)™', ,
3.3
4 1961—1990 1991—2008
(5_9 ) o ’20
90 30 90 18
31.5°N
31.0 A
30.5 A
30.0 A
29.5 A
29.0 : . . . .
1134 1139 1144 1149 1154 115.9°E
6—9 ) ( 2 d)
1.1 d;
, , 09d( 5);
=40 d
,20 90 s
,=4.0 d ;
4
1961—2008 48
Morlet ,
o 6 .
Morlet
6a,.a,.a; 48 D
Morlet o
: 1) 3 , 2~8 a,
10~15 a  20~24 a ( 6a), 20~24 a
20 90 ,10~15 a
,  1961—2008 ,2~8 a



1 48 a 81
» 3000
12 2500
1.0 2000
08 1500
0.6
s 1000
02 500
00 ST 15 15 21 24 27 30 05 16 32 o 18 256
L ™ 3000 ; o
2500
2000
1500
1000
500
00885 12 15 1 21 24 27 30 % 16 32 o 18 256
147 T — . ; les
2500
2000
1500
1000
500
3B : 00,8 & opb— A 0
1965 1975 1985 1995 2005 36 9 121518212427 30 4 8 16 32 64128 256
la la
6 morlet @. O (©
0 ( :apbue ( :a)
80 9 a s 9 a 13 a ( 6by), 4 a , 13 a
80 90 2) ; (60,4 a ,
15a, 6a, 4a ( 6a), 6a 95% o
15 a , 70 , 4 a ,1961—2008 N
80 90 ;3) o
2 . 4-8a 12-15a  ( 6ay),
12~15 a 70 90 4~ 5
8 a 60 70 90 Mann—kendall , 1961—2008
,  6b;.b,.b; 6¢;1.Cs.C3 1961— o UF,
2008 . . UB, «a=0.05 o 7
o 2 1) 1961—2008
4a, 14 a, 23 a ( 6b), 4 a Mann-Kendall .
, 14 a; ( 6c),4 a 7 20 60 90 ,UF
: 95% . 2) , UF
4a, 6a, 15 a )
( 6by), ©6a , 4 a; , o 7a ,
( 6c),4da 6a s 95% UF 1998 ,1998—2000 UF
- 3) 4 a , ,

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



82

30

3 3
2 2
Lix 1
0 0
-1 -1
-2 -2
_3 L 1 L L _3 1 I 1 _3 1 1 1 L
1961 1971 1981 1991 2001 2008 1961 1971 1991 2001 2008 1961 1971 1981 1991 2001 2008
7 1961—2008 (). (b) (c) Mann—kendall
—®— UF; —O— UB; — — — a=0.05
, UF UB , , 4~6 a .
1971 ; 7Tb , UF 4) .
1998 ,1998—1999  UF , 20 70
’ s N 90 H
, UF UB , , 2005  .2007
1975 ;e , UF 1996 , .
,1996—2001  UF , ,
, , UF ,
UB , 1975 o ? 21 ,
7 , 21 2008 , ?
) UF , 9
3 21 5 ’ o
UF UB ,
2005 2007 , [1] , , [M].
2007:11-12.
: [2] 85-906-08-04 [M].
’ N 1996:113-141.
; 20 (3] . . LJ].
70 , 90 ,1995,4(4):68-75.
; , 2005 4] ’ ’ :
2007 | ) 71 12006,15(4):541-545.
[5] , , . 45 a
6 [J]. .2008,27(1):59-62.
[6] . 56 a [J].
R ,2009,28(1):253-257.
[7] . . ., .“98.7"
. 2001,21(2):169-177.
(1) 20 90 ’ [J] @)
[8] [M] ,2007:
; ) 6.7 36-44.
; , 6 [9] ) , . 48 a
7 . 18 a ,6 , 1. 12010,33(2):25-31.
7 [10] . 55 a
’ ’ . 2010,33(3):59-62.
° [11] , . [J].
(2) 20 90 , 2002,7(4):447-456.
N ,=4.0 d [12] , 48 a )
. 2010,33(2):59-62.
[13] . ) [M].
’ .2002:49.
° [14] . . . 55
(3) 48 a, . [I1. ,2007.26(2):149-153.



