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Analysis of characteristics of extreme rainfall and estimate of
rainfall during return periods in Huaihe Basin
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Abstract Based on the daily rainfall data at 25 meteorological stations in the Huaihe Basin the characteristics of spatial
and temporal variation in three extreme rainfall indices including the extreme daily rainfall ~extremely persistent rainfall

and extremely persistent rainfall dates were investigated and the rainfall during the return periods was estimated by
generalized extreme-value distribution GEV . The results show that in spatial variation the extreme rainfall indices
were higher in the semi-humid region and lower in the humid region of the Huaihe Basin and that in temporal variation

the extreme rainfall indices were higher in flood periods and lower in dry periods. There existed a critical point in the
temporal scale of the return period below this critical point the rainfall increased rapidly and when exceeding the
critical point the rainfall changed insignificantly during the return periods in the upper reaches and south of the Huaihe

River and increased significantly in the middle reaches lower reaches and north of the Huaihe River.

Key words exireme rainfall characteristics of spatial and temporal variation generalized extreme-value distribution

estimate of return period Huaihe Basin

2-4 56

2011-01-18
40771039 41030636 50879017
1961 — .E-mail ysron@hhu. edu. cn



40

1.1

31 —2007 12 31

2
1.2
X
max xj Xo x, M,=min x; x, X, n
GEV b
GEV 16 GEV
.
F x =exp[—(1+%&) C] (1+
Ep o
GEV
17-18
T T
Ry = /j—zh’l 1 - —1Inp
3
Ry T I
2
2.1
1
200 mm
300 mm
2
2 2 200 mm

.60 2b

9-12

13-14

-¢

.20

50
120 mm

25

1951 1

m

250 mm



37°N
36°NF
35°NF
N o
;*71\ 34N}
33°N+
32°Nt
31°NL . . . . . . . . .
111°E - 112°E 113°E  114°E  115°E  116°E  117°E  118°E 119°E 120°E 121°E 122°E
ZS
1 mm
Fig. 1 Spatial distribution of extreme daily rainfall unit mm
280 mm .70 2 ¢
60
2d
.90 2 e
300 mm. 21 2 f 2001—2007
300 mm
1 2
2.2
. 1998
3 1 .
560 mm
360 mm
4 . 2 20 50 4 a
4 b 400 mm 300 mm
400 mm 300 mm 50 60
.70 4 ¢ 80 4 d 2 .20 90 4 e 21
f 300mm 400 mm
2.3
5
13d 10d
20 50 60
4~12d 6~13d.70 80 90 2~8d
2000 12d

2~3d

.80

60



4 40

37N 37N
36N 36N
35N} 35N
4 34N} o 3N
fvy &
33N} 3PN
3N} 3N
3eN} 3PN
1ITE 11ZE 113E 114E 1ISE [16E 117°E 118E 119°E 120E 127E 122°E 1ITE 112E 113E 1I4E 115 116'E 117°E 118E 119°E 120E 121E 122
(2353 (235
(2)20 11b2d 50 448 ()20 41 604FEAR
37N N
i
36N 36N ;
35N 35N
i 34N o 34N
fvy &
3PN 3PN
32N 3N
3PN 3N
LITE 11ZE 113E 114 1ISE16E 117E 118E 11°E 120E 121E 122E 1ITE 112E 113E 1I4E 1ISE [16'E 117°E 118 11°E 120°E 127E 122°E
(23 (233
(€)20 AL 70 4FAR (d)20 41 80 1A,
37N 37N
36'N 36N
35N 35N
i 34N o 34N
fvy &
3PN 3PN
32N 3N
3PN 3N
1ITE 112E 113E 114E 115E 116'E 117°E LISE 119 120E 12TE 122E  1IFE 112E 113E 1I4E 115 116E 1176 1IS'E 119 120 121E 122°F
(23 235
(e)20 1201 904FAY, ()21 AL 00 4 AR,
2 mm
Fig. 2 Spatial distribution of extreme daily rainfall in each decade unit mm
20 50 60 2 8 90
8 ) 21
3.1
200 mm
200 mm 50a 100a 200a 500 a4
25 4 6

— . 50a 6 a —



1 5
37°N
36°N|
35°N T
e
234Nt
8§
33°Nr
32°Nr
3I°Nr1
1T1°E 112°E  113°E  114°E 115°E 116°E  117°E 11&E 119°E  120°E 121°E  122°E
54
3 mm
Fig. 3 Spatial distribution of extremely persistent rainfall unit mm
37N 37N
YT YTk
36°N 36°N|
35N 35°Np
# 34°N i 34N
33N 33N
32°N 3N
31N 31N
11TE 1127E 113E 114°E 115°E 116°E 117°E 118'E 119°E 120°E 12TE 122E 11TE 112E 113E 114E 115°E 116'E 11T°E 118°E 119°E 120°E 12TE 122°E
i ZE
(2)20 1122 50 4K (b)20 41 604F AL
37N 37N
36'N 36'N
A i
35N . ofifi N 35N
i 34N R e BN 0 34N
= ‘ﬁ;oi &
33N 33N
3N 32N
31N A ‘ . . . . . . X 3N
11TE 112°E 113E 114E 115E 116°E 117°E 118°E 119°E 120°E 121E 122°E 11TE 112E 113E 114°E 115°E 116°E 117°E 118E 119°E 120°E 12I'E 122°E
#E 215
()20 (112 70 4§ (d)20 [1F£280 A
37N 37N
TR
36°N 36°N
35°N 35°N
34N 4 34N
& &
3¥N 33N
32N 32N
3N 3N

11TE 112°E 113°E 114E 115°E 116°E 117°E 11&°E 119°E 120°E 121°E 122°E

B
()20 llF£2 904:4%

4

11I'E 112°E 113°E 114°E 115°E 116°E 117°E 118°E 119°E 120°E 12I'E 122°E

Fed 3
(62112200 A44%

mm

Fig. 4 Spatial distribution of extremely persistent rainfall in each decade unit mm
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