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The Comparison Analysis of Flood and Drought Features Among the First Flood
Period in South China, Meiyu Period in the Yangtze River and the Huaihe
River Valleys and Rainy Season in North China in the Last 50 Years
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Abstract Based on the Chinese 160 stations monthly precipitation supplied by the National Meteorological Informa-
tion Center of China. the distribution features of floods and droughts events during the first flood period in South
China, the Meiyu period in the middle and lower reaches of the Yangtze River and the Huaihe River valleys and the
rainy season in North China are analyzed respectively and compared with each other by using the droughts - floods
indices for the period of 1951 - 2000. The interannual and decadal variations of the three types of rainfall are also in-
vestigated by the DB-16 wavelet analysis method. The correlation analysis is applied in finding the features of the at-
mospheric circulation in the same term and sea surface temperature (SST) in the preceding months which are linked
with different kind of rainfall. Results show: in the last 50 years, the frequency of floods events is nearly the same

as that of the droughts, and the intensity of floods is greater than that of droughts in South China and the Yangtze
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River and the Huaihe River valleys, whereas North China has the similar intensity of floods and droughts, associat-
ed with a drought tendency in South China and North China and a flooding tendency in the Yangtze River and the
Huaihe River valleys; the first flood period in South China has the most remarkable annual variation, the Meiyu has
the second and the rainy season in North China has the weakest, but the decadal variation is just opposite; according
to the 500 hPa height field of the same term, the first flood period of South China has a close relationship with the
low value systems at its north side while the Meiyu and the rainy season in North China are greatly influenced by the
western Pacific subtropical high. The Meiyu also has a significant positive correlation with Okhotsk Blocking High
and the rainy season in North China is mainly affected by the circulation systems on its northwest side; the rainy
season in North China is closely related to the SST in Atlantic and North Pacific, while the SST in the adjacent sea
of China has a strongest influence on the Meiyu of the Yangtze River and the Huaihe River valleys and the first flood
period in South China has the most tremendous relationship with the SST near the Bay of Bengal.

The emphasis of this paper is concentrated on the features summary of the three types of rainfall in East Asia. The

East Asian summer rainfall is a very complex phenomenon and very important for the agriculture, industry and people’s

30 %
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life. This work attempts to offer some references for the prediction of the Fast Asian summer monsoon rainfall,

Key words

the first flood period in South China, the Meiyu over the Yangtze River and the Huaihe River valleys,

the rainy season in North China, droughts and floods, feature comparison

1 3|8

HLAE 20 4 30, 40 4R4R, Znl Y AR K
SR 5~8 J1 R B AR KU A AT Y
1B . T AR TR VLA AR I 2. AR
3 DX I 7 R Al P 2 1 AL A A5 AR SR AU 2R
B, PO EXMBKX R BRI R, X
ARAL T AR T TIYT . VLA T LA S S AU 2R e K
S SIS T REERARRE ., HEm X
Bl X Tl AP AR H A AR TRk T HE RS
H BT TE AT

TS 251 60 AR HL, o TARF M AR HZ A
SRR TR OEIE. RS T 2 E
JE . ARREAR AN G206 W4 AR 2R KU AT 43y
P EE =P P R 2 XU AR Bl H A A 22 K
DX FHIA A FSC TR Al R 114 52 2 XU ) R 2 X
P 1 5 FIBRRES U — 25 4R AR R R R 4
FAEZ ARG B S M I By . 7EED
JEFNXGRIE T RTINS EE . B2
ARG RAEZS MG, BORMEAE 3R T, R E X
FRIAF 217 AR AR 5 P RSP It A HOIR S &R
B I P RT3 ] 9 3T Ja
R [z LRI K R Z . =E
HRESEE IR BEAE AR S R I R i 05 5
Hh [ T IR N R T . ENREVRSE) SRV PRBE
SAEC R, AT 2 KU IS I BAGHY R

iiRall E o | i 1 T v G TR RS AN 53
LR PSR YRR S S0 A0 I S AR AL

%,

LEVLAT A HIFE, TG X T 4R R wi TR R K
TEHERG IR AL AR 50 0 a7 E AT AR 5K
G PR ¥ NI S AW i [ S B S 7/
AT LA O HF K Z R AR 2R 1 I
A7 RTRITEAIIE, HAFFAZ I, =&k
FTXFEE s ABCAT LB R b S B A Y B2 7 IR 3k
1T LA ) 33K 26 3 [X 52 2 XL A A 00
2 AREITE

A i R K LA 5 g 2 XU R T 5 T
BRI K Ja W A=A 2 e T S T AR
— T R T T KR S Y KR A A
PRZ AR o EoAeas A~ 4 h i v SR R
R I T 20 E IR 19010 5 A 10 B 5 A 25 H
SHTMI. 6 H 2 . #HFARMEARAR, T
ABLLAE BRI SRR RIS R T 5 H
21 H. 6 H 20 HESH, )5 i 0L, ASCHER 5 ~6
H R RK B AR R AT OK B . TR —
Bl T 6 A Ay, 7 Ao M, AR E
AFAES AR L IR A s AN A AR,
NN RN PR RS | CTE 7 S R RS
W LM S IZ X 5 6~7 A R KE
RIAHOC R BA R 0. 8 DL b, BARSCGEI 6~7 A R



33 RS I 50 AFAER AT K . TLUEAR R R AR R R R IE XS LA A
No. 3 WU Zhi-Wei et al. The Comparison Analysis of Flood and Drought Features Among the First Flood . . . 393

TR K B RAE VT AN & . i Aedb N — ek E
TR 7T~8 Ay, Bk 7~8 A i R KE
KFRAEAEIC I Z IR KR .

AR5 Ting Fl Wang™™ % g5 i1 T B & 43
BEK X 7k et 4sE 160 4N 5~6 A 6~7
AR 7T~8 A MK bR e, 2015 204w |
VLU S A b DX o8 /K AR SR B Il o SR 43 3] A
XA 3 o JE A TR 160 A ) B A
XKy 1FBNRIK A 23 RIARSC I . AHOC REAFE R i Ak Hy
L, SR JG ) JE] 2 /0, 5 38 A S i IX IR AR R T
R — BB K AR A 3k Bl 1) -S4 R K 4y
BIFAE LR AT K . TTHEME I AL T 2, 15
R Z A8 EK 43 0 o A e mVRO B OK L VLA
AR 22 1 2 85 3 2R 416 Ee o T, A DB16
B 2SN T 9 = 1A bR B A PR AR
FERFIE s HeE AT T H 5[] 500 hPa & B 3 F i
WIEEA A 2 6 R RFE
3 fergErifEAREIK ., ILEME R ALt

I 2 5% B0 R T 0 B 18] 43 P 4 4E

Jeit 4 A 160 4k 5~6 H. 6~7 A 7~8
HE R K bR iEZE , 1584w . YL MAedb X
Wit 7K A8 R AR Rk 4 300 DRy T L e B Bt 4R
JE LB AT B S S 2 160 Ak 5~6
H.6~7 HM 7~8 HMKK RS, HRIFEK
A RIARSE AN I 1 Frs . S 35 AH OG B IX 38 CHER
BF B X B BE AR B0 5K 95 %0) B s hy— BRI Ak A
R, L, K la FRIX T E 5 LR 18 1~ .
] 1b B2 0T 35 i TLHE 20 N3k DA B 1e BRI
AR 26 A3 5 B R AL R AT TIRE K . T
WM AU Ay MK . i TR [ s i) )RUBE
AT X R K AR AR, B H FH B K R AE I
25 RO ARMEAH B LA, T LR K 20 A e — Al i 28
O3 IARIER A3 s BT ATEVE 2 K At i,
Z IRk K B AR, Z BB &
T REARIRMARZS A S FR s T HARSEA T T IR 4R
VEALAL B, T 8 22 335 45 B 5 A ] B ] B2 1 52
W PPy, B AR T R SRR bR RBEAT
Z () R AP G GO L AT, R — P i A fik
TR A8br . BARMBIL R SR thBE K Y 2 Atk
R, PR HIER A 0 BB R, #1454
H T 1951~ 2000442 R i TR B /K . VLI A R A

507N
455N
05N {™
35°N 1

0PN

25°N
HI*N

100°0 105°E  LLIO%E 115°E 120°0 125K 130PE 138°%
50°N - —

45°N

07N

35%N

H
3
=
Lt
A
m
z
™
&
2
=
"
-
5
o
|
-
m
s
4
9

45%M 1
40N
35°N

PN

25°N

pIT] i hr

00T 10FE 1007 1190 130°L 139°% 130° 13
B 1 4R, YLIERLEdL e X oK S M e (B RR B
{FHETR 95 VoM IX ) « (a) AT YRS A FE A9 5~6 A5 (b) LA
LR RS 6~7 A (o Ddbaiub AEEe 7~8 A

Fig. 1  One-point correlation maps of the precipitation over

South China, the Yangtze River and the Huaihe River valleys
and North China (Shaded area is over 95% level signifi-
cance) ; (a) Heyuan during May and June; (b) Anging during
June and July; (c) Beijing during July and August
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R 1 1951~2000 FELFEHTTEIMEK, ITESRMEILRSE Z BHRENFEE AR /o
Table 1 Z indices of the first flood period in South China, the Meiyu in the Yangtze River and the Huaihe River valleys and the

rainy season in North China and their AR / o

7 3% Z Index AR/c
G ERIIAREK The first TTEATHT AEILHI Rainy season ATHAITIAREK The first TG HILHI% Rainy season
Year flood period in South China  Meiyu in North China flood period in South China  Meiyu in North China
1951 0. 44 0. 50 0. 34 0.71 0.71 —0. 58
1952 0.53 0.19 0.15 1.13 —3.65 —1.13
1953 0. 67 0. 38 0. 81 1. 82 —1.07 1.02
1954 0. 87 1. 40 0.78 2. 84 19. 33 0.91
1955 0.61 0. 57 0. 32 1. 51 1. 80 —0.63
1956 0.58 0. 54 0. 64 1. 40 1. 36 0. 39
1957 0.75 0. 40 0. 56 2.22 —0.74 0.11
1958 0.17 0.01 0. 69 —0.43 —5.85 0. 56
1959 1.02 0.23 1. 20 3. 67 —3.17 2. 63
1960 0.42 0.43 0. 48 0. 62 —0. 31 —0.14
1961 0. 27 —0.01 0.71 —0.02 —6.06 0. 65
1962 1. 18 0. 46 0. 64 4.63 0. 07 0.41
1963 —0.11 0.16 0. 87 —1.48 —4. 06 1.25
1964 0. 60 0.51 1.02 1. 48 0. 85 1. 84
1965 0.52 0. 37 0.15 1. 09 —1.27 —1.13
1966 0. 66 0. 29 0. 74 1.75 —2.40 0.76
1967 0.07 0. 30 0. 64 —0. 83 —2.20 0. 39
1968 1.12 0.24 0.13 4. 26 —3.09 —1.18
1969 0. 46 0. 91 0. 86 0. 80 8. 08 1. 20
1970 0. 50 0. 61 0. 51 0.99 2. 60 —0. 04
1971 0. 54 0. 34 0.31 1. 21 —1.74 —0.69
1972 0. 49 0.13 0. 07 0. 94 —4. 41 —1.34
1973 0. 85 0. 57 0.75 2.74 1. 87 0.78
1974 0. 57 0.53 0.43 1. 35 1. 26 —0.31
1975 0. 82 0.45 0.45 2.57 —0.09 —0. 25
1976 0.53 0. 33 0. 64 1. 14 —1.76 0. 39
1977 0. 83 0. 62 0.55 2. 63 2. 65 0. 10
1978 0.67 —0.04 0. 58 1. 83 —6. 34 0.21
1979 0.51 0. 61 0. 50 1.03 2.44 —0. 06
1980 0.09 0.77 —0.21 —0.73 5.40 —2.03
1981 0. 44 0.18 0. 47 0.75 —3.81 —0.18
1982 0. 38 0.53 0. 36 0. 46 1.19 —0.52
1983 0. 46 0. 84 0.21 0. 81 6.63 —0. 96
1984 0.59 0.47 0. 36 1. 41 0. 26 —0.53
1985 0.02 0.28 0.97 —1.00 —2.48 1. 63
1986 0. 36 0.71 0.33 0. 39 4. 30 —0. 60
1987 0. 36 0.53 0. 35 0. 38 1. 20 —0.57
1988 0. 04 0.22 0. 67 —0. 94 —3.26 0.52
1989 0.51 0.51 —0.08 1. 03 0. 85 —1.72
1990 0. 15 0.34 0.53 —0. 50 —1.72 0.03
1991 0. 05 0. 87 0.16 —0. 88 7.36 —1.10
1992 0. 57 0.31 0. 24 1. 33 —2.16 —0. 88
1993 0.91 0.76 0. 48 3.09 5.23 —0.14
1994 0.78 0. 38 1. 01 2.37 —1.09 1. 80
1995 0.23 0. 66 0. 68 —0. 18 3. 38 0.53
1996 0.31 1. 04 0. 85 0. 14 10. 87 1. 16
1997 0. 48 0. 48 0.19 0. 90 0. 47 —1.02
1998 0. 87 0. 96 0.73 2.85 9.19 0.73
1999 0.16 0.91 0. 06 —0.47 8.03 —1.38
2000 0. 10 0.41 0.21 —0.71 —0.70 —0. 96
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Table 2 The criterions of floods and droughts for the first flood period in South China, the Meiyu in the Yangtze River and the

Huaihe River valleys and the rainy season in North China with their dividing results

Z WUHTLE Range of Z

K43 455 Division results

1 Al AR AT K TLHEMRY ARl AETE AR K TLUEMFRY SR RS
Grade Type The first flood period Meiyu Rainy season in The first flood period ~Meiyu Rainy season in
in South China North China in South China North China
1 =y =0.98 =0.95 —=0.99 1962,1968,1959 1954,1996,1998 1959,1964,1994
Severe flood
2 g 0.8-0.98 0.77-0.95 0.81-0.99 1993, 1998, 1954, 1969, 1999, 1991, 1985,1963,1969,
Mid-flood 1973, 1977, 1975 1983 1996, 1953
3 By 0.65-0.8 0.63-0.77 0.66-0. 81 1994, 1957, 1978, 1980, 1993, 1986, 1954, 1973, 1966,
Little flood 1953, 1966 1995 1998, 1961, 1958,
1995, 1988
4 IEW 0.35-0. 65 0.34-0.63 0.35-0. 66 % Omitted % Omitted % Omitted
Normal
5 BRE 0.2-0.35 0.19-0. 34 0.19-0. 35 1995, 1961, 1996 1988, 1959, 1968, 1971,1955,1986,
Little drought 1985, 1966, 1967, 1951,1997, 2000,
1992, 1976, 1971 1983,1992
6 0.02-0.2 0.02-0.19 0.01-0.19 1985, 1988, 1991, 1972, 1963, 1981, 1999,1972,1968,
Mid-drought 1967, 1980, 2000, 1952 1952,1965,1991
1990, 1999, 1958
7 EHE <0. 02 <0. 02 <0. 01 1963 1978, 1961, 1958 1989,1980

Severe drought
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Table 3 The variance of different cycle components of the
first flood period in South China, the Meiyu over the Yangtze
River and the Huaihe River and the rainy season in North

China

LT ENREINEE] 7/ TLUEMERT Al 2

JE A The first flood pe-  Meiyu Rainy season

Cycle riod in South China in North China
AEPRARAE (2~T7 4F) 79.2% 71.7%  67.2%
Inter-annual variation
EABRAE AL (7~ 14 6.2% 8.2%  16.0%
)
Inter-decadal variation
JUT4E R B2 1k (14 9.3% 6.3%  7.1%
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