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Abstract The Yangtze River is the largest river in Asia and is vulnerable to flood disasters. During the 20th cen-
tury, there are seven disastrous floods in the upper reaches, sixteen in the middle reaches. and seven in the lower
reaches of the Yangtze River, in which three of them are basin-wide floods (1998, 1954 and 1931) . The hydromet-
erological conditions for these floods are given. Before the onset of the Meiyu season (March to May), there was
more precipitation in the middle and lower reaches of the Yangtze River valley, resulting in high water level in rivers
and above normal soil moisture level. In the Meiyu period, there were two spells of persistent intense rainfall, one in
the spell from mid June to early July, and the other in the late-half of July. After the first intense rainfall period, the
water level of the streams and rivers in the middle and lower reaches exceeded the warning water level and lakes and
floods were full. In late July when there occurred persistent intense rains, the water from the ensuring persistent

heavy rains had no place to go other than into the streams and river courses, finally converging into the main stream
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of the Yangtze River and forming torrents with very high water levels. At the same time, the intense rain period in

the upper reaches began and the high water level torrents from the upper reached the middle reaches in the early Au-

gust. These torrents merged together, and resulted in extreme catastropic floods. Anomaly of atmospheric circula-

tion and Asian summer monsoon results the Western Pacific subtropical high locating south of 30°N and available

conditions for persistent heavy rainfall occurring in late-half of July.
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Table 1 The extreme weather and climate events in China during the 20th Century™?

KEHAL Type

K Location

5§ 8] Date

BET- ABL Life loss

HEE Flood

£ X Typhoon

F 5 Drought

K AL The Yangtze River Valley
KVL The Yangtze River Valley

K VLA #E 7 The Yangtze and
Huaihe River Valley

K71 The Yangtze River Valley
KT The Yangtze River Valley
IRV The Pearl River Valley
F¥ATEVT. The Songhua River Basin
¥ The Haihe River Basin
#71] The Yellow River Valley

" #il3% Shantou, Guangdong

province

[ Henan province

VL7 Jiangsu province

7idt Northwest China

1931 4£ 2% Summer of 1931
1935 4E 7 A July 1935

1949 4£ 7 A July 1949

1954 4 2% Summer of 1954

1921 4 7 H July 1921

1915 4E 5~7 J] May to July 1915
1932 4F 7~8 H July to August 1931
1939 4E 7~8 H July to August 1939
1933 4= 8 H August 1933

1922 4F 8 A August 1922

1975 4% 8 A August 1975

1939 4F 8 A August 1939

1941~1942 From 1941 to 1942

1928~1929 From 1928 to 1929

400 000
142 000

57 000

32 000

24 900

100 000

20 000 (f¥M5/R¥E Only in Harbin)
13 300

12 700

70 000 (H KBRS A typhoon landed
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26 000 (7503 5 H RNAEM A B 2 K
Typhoon 7503 stagnated in the Henan
province for two days)

13 000 (EXH|FE X EE A typhoon re-

sulted in storm surge )

3 000 000

Pt Northwest China

1400 000 (X H7#H48 Only in Gansu province)
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Fig. 1  Synoptic model of the heavy rainfalls in the Yangtze River valley during June to August 1998: (a) longitude-time cross-section of
600 hPa relative vorticity (values larger than 0 are shaded) along 30—32°N; (b), (d) and (f) daily rainfall (units: mm) averaged over 17
rain gauges in the Yangtze River valley; (c) time-latitude cross-section of 700 hPa temperature (units: ‘C, interval: 2 °C, values less than
10 are shaded) along 110—130°E; (e) time-latitude cross-section of moisture flux (units; kg * m™! « s7!) integrated from surface to 300
hPa along 110—130°E, and values larger than 3X10% are shaded; (g) longitude-time cross-section of 500 hPa geopotential height (units:
dgpm, values larger than 586 dgpm are shaded) along 27. 5—32. 5°N; (h) time-latitude cross-section of 500 hPa geopotential height along
110—130°E

JEYN

[15] %40, 110° E UPEEIRTRE. Aldkdk  TIRRKSTAMAS O 1% ARE. XA
. WERHE 1931 46 7 LA 2 KAURIRE) (3 BT,

~8 HAI 9~12 H), 7 A A I 4 A ETE .
H (18—20 H. 21~25 0 2¥0. 25~27 1), 4 WILRBIEZF ETREMEKBER=

S 335 BB 1] (1 W 0% 0, K o e o A B THFIEERES R KK
Pk (8 3a), ¥R

K 1~3 09, 1998. 1954 1 1931 4£5 7 A
AT AR WA R A AT R T R e B BT . KT E X B 2 R A

AIFRIR 25 AF §?j~71+41_ 3AE T AMBLERN BRI BL. bl A0 9 [ K L R T X
REMFSH . THEA RN REEM. & RS (1960~1999 4557-43), 6 A AT



6 1 AN AR 20 HEAIVLIRIR 3 YA I 5 PEUE K S AR 1) G R o3 A
No. 6 ZHANG Xiao-Ling, et al. An Analysis on the Basin-wide Catastrophic Floods in the Yangtze -+ 673
1 Jun 50°N 1 Jun )
16 Jun
16 Jun
1 Jul
16 Jul
1 Jul
1 Aug
16 Jul 16 Aug
0 30100°E 120°E 140°E 160°E
1 Aug 40°N
30ON fpego -
16Aug] o o @ | g AN AN T MVAVIBLT
20°N
voraemy AL Moy Mearn
i o EQ fw-\fw q»w:v“f«—lg: b ATy <A ST Ay IOON LA P |
80°E 120°E 0 30 1 Jun 1 Jul 1 Aug 1 Jun 1 Jul 1 Aug
20 107 3 6 9 10°kg-m™+s”!
K2 [ 1, {1954 4F
Fig. 2 Same as Fig. 1, but for 1954
100
()
90
50°N 1
80
£
£ 70
.S 40°N 1
§ 60
k=
§ 50
~ o
40 30°N+1
I
% 30
¥
20 20°N 1

10

0
1Jul

10°N

16Jul  21Jul  26Jul

B4 Month

130°E

140°E

FE3 1931487 H () RITHFHEEHMBOKA (b M PmUES AP CAfL: hPa, RECHRIECHL [15] LHIMIRERE. ®Ek
TH A, BN T AP, BERSOR 110° E PR

Fig. 3 (@) Daily rainfall in the middle and lower reaches of the Yangtze River (units: mm) and (b) sea surface pressure distribution in July

19310211, stream lines indicate the pathway of low pressure systems plotted from Zhu Kezhen ! (the light and deep lines indicate in early

and late half of July, respectively, and dash lines present the unsure pathways in the west of 110°E)
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Fig. 9  Accumulated precipitation in (a) Hankou, (b) Nanjing in July 1931, dashed line presents the climatic value averaged in 1960—1999
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