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Synthetical Analysis of Floods, Precipitation and
Weather Features for Encountering Floods in the
Yangtze River and Dongting Lake

Tian Gang', Chen Lianghua’, Zhang Pingping‘, Wang Jizhu*, Chen Chen®
(1 Wuhan Central Meteorological Observatory, Wuhan 430074
2 Three Gorges Cascade Dispatch and Communication Center, Yichang 443133
3 Yichang Meteorological Bureau of Hubei Province, Yichang 443000)

Abstract: Based on precipitation data, hydrological information and the NCEP/NCAR reanalysis data during 1981-2012, the floods
precipitation and weather features are analyzed for the Yangtze River and Dongting Lake area. The similarities and differences of
weather characteristics are compared between the floods events regions. in the upper Yangtze River and Dongting Lake regions,
during the different dispatch key period for the Three Gorges Reservoir. The results show: The big flood in mainstream of the Yangtze
River is impossible for the drawdown period, the big flood may appear in the upper reaches of the Yangtze River for the rainy season
and the impoundment periods, and the synchronized floods in the Yangtze River and Dongting Lake occur often between July and
September. The east-west direction movement of the subtropical anticyclone in the Western Pacific plays a key role for the Yangtze
River flood, the chief factor of flood encountering in the Yangtze River and Dongting Lake regions is whether there sustainable exists
an anticyclone circulation in the middle and lower layers of troposphere over the Dongting Lake.

Key words: the Yangtze River, Dongting Lake, flood encounter, weather features
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Table 1 List of water flow of floods in the upstream of Yangtze River (unit: m¥/s)

HIKES B E TEEE H & AR Mk %S g E TEEE H&Xig0E
1: YC19810719 69500 42400 17400 13: YC19970720 48200 19800 6800
2:YC19810821 45100 21700 10600 14:YC19980717 55600 22000 8200
3:YC19820718 50400 32000 11400 15:'YC20000703 52300 32400 11100
4:YC19830804 52600 33000 12900 16: YC20000718 52000 19500 10500
5:'YC19830823 46400 22600 7400 17:'YC20030904 45000 24400 11200
6:'YC19830912 48500 27700 9000 18: YC20040908 59100 39400 13500
7:YC19840710 55500 31300 8500 19: YC20090807 55600 33400 9150
8:YC19840729 47900 12500 7100 20:'YC20100720 66000 39000 26300
9: YC19840808 45500 15900 9400 21:'YC20100824 54300 37800 10300
10: YC19910815 50400 34200 9200 22:YC20110921 45700 30700 16100
11: YC19920719 47700 26300 11200 23:YC20120712 52700 14000 5500
12: ' YC19930814 45600 20100 9300 24:'YC20120903 50400 33200 14400

F®2 KT LESRERMLKEBSRARFE (B m%s)
Table 2 List of water flow of encountering floods in the upper Yangtze River and Dongting Lake (unit: m*/s)

HKES HIERE TREEE H S K18 HIKES HIERE TR Hix kiR
1:ZY19820731 53200 7100 2300 16: ZY19980816 65100 5300 1300
2:ZY19820922 50700 21800 2100 17: ZY19980825 65100 5300 1300
3:7Y19830717 59300 8500 3000 18: ZY19980831 65100 5300 1300
4: ZY19840603 41800 14400 5300 19: ZY19990701 63700 32900 8000
5:ZY19870724 51900 16300 5900 20: ZY19990708 68200 10100 4200
6: ZY19880906 60800 36100 4800 21: ZY19990720 68200 10100 4200
7:7Y19890714 52000 13200 4200 22: 7Y19990908 45700 7800 1600
8: ZY19920520 42200 17100 4300 23:ZY19990918 40400 1800 1200
9: ZY19930817 54900 6700 1800 24:ZY?20020517 46600 13900 2100
10: ZY19930831 55500 8800 2400 25:ZY20020818 67400 29300 4700
11: ZY19950604 37400 16900 3700 26: ZY20050606 40900 16300 1900
12: ZY19980702 61100 25800 6400 27: ZY20050610 40900 16300 1900
13: ZY19980724 67500 11300 4200 28: ZY20070730 50100 12700 1900
14: ZY19980807 67500 11300 4200 29: ZY?20100728 46900 1300 900
15: ZY19980812 67500 11300 4200 30: ZY20120724 57100 20700 2700

#®3 KILEESRESRKEBIEESHERIKRE T4 1998F7A19H—8R15B KT LiF 5iREM I KIER

Table 3 Times in flood grades at Yichang Station for WRRREIFE (B mYs)
encountering floods in the upper Yangtze River and Table 4 List of water flow during encountering floods in
Dongting Lake the upper Yangtze River and Dongting Lake during the
HEHERBER/(mYs)  EEHIK E I HAKHIR period from 19 July to 15 August 1998 (unit: m/s)
<<30000 6 HkES  iEGluE FEMNEEREE MiERE JIREIE HRXHEE
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45000~55000 0 9 1 JRFEHL  07-19/07-31/08-15 35800 16700 4800

>55000 0 1 0 21l 07-19/07-26/08-15 67500 11300 4200

ZY19980807 EE  07-31/08-07/08-09 61200 27400 7900

YR BN Nt 5 oh R yE kK B f s T, WipEHL  07-19/08-07/08-15 35800 16700 4800

KT 3 %2 Yk 130000 m3/sbL vt 7k, I B i vt J21l;  07-19/07-26/08-15 67500 11300 4200

. . . v ZY19980812 EH  08-10/08-12/08-15 60200 10500 6000

K247 1120000 m*/s LA L FIOK, MBI R RR WAL 07-19/08-12/08-15 35800 16700 4800

1468200 m%s, —FR LA HIATIGEBE R, A #21L 07-19/07-26/08-15 67500 11300 4200

35964F i AT HH B UG /K 38 . VAUt K U K
WM, TIER S ML FER R K HAREIAEI45000 mYs, EUFABKE~64F
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Fig.1 Spatial distribution of accumulated times and station
number of the rainstorm in the Yangtze River Basin: (a)
for the drawdown period (b) for the rainy season, (c) for

impoundment period
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Fig. 2 The covered areas by rainstorms in rainy months
from May to November: (a) for the upper, (b) for the middle
and lower in the Yangtze River Basin (unit: 10* km®)
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Fig. 3 Locations of the subbasin divisions and rainfall
stations in the middle and upper Yangtze River basin
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Table 5 Numbers of big floods and encountering floods
with various number of subbasin regions in the Yangtze
River and Dongting Lake
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Table 6 The maximum and average rainfall of the big floods
in each branch in the upper Yangtze River (unit: mm)

mEERE &L IR ZRL 81 ERE-BK EX-HEE KILLEFST

T 57 71 85 54 61 71 66
Rk 136 185 146 127 152 225 139

WRTHrR, FmKIE B I 2 W8 & oK
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RHE T35 978 76 1183 mm. 88 mm. &K
x7 KT Lk, REMEBHEKIT B, RESREE

REWE (HB: mm)
Table 7 The maximum and average rainfall of the

encountering floods in each branch in the upper Yangtze
River and Dongting Lake (unit: mm)

e o ER ER- L o
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Fig. 4 The 500 hPa average geopentatial height (a, b; black solid lines; unit: dagpm) and anomaly fields (a, b; shadow areas),
the 700 hPa average wind field (c, d; unit: m/s) ,the average sea level pressure (g, f; unit: hPa) for the upstream—flood (a, c, )
in the Yangtze River and encountering flood (b, d, f) in the Yangtze River and Dongting Lake during the rainy season (the red
box denotes location of the upper Yangtze River and Dongting Lake basin, as same below)
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Table 8 Characteristic indexes of subtropical high for two kinds of flood during the rainy season
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bl B 25.7 177 415 115 29
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Table 9 Physical quantities for two kinds of flood during the rainy season
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Fig.5 The 700 hPa average vortex field (a, b), the average composite index (c, d) for the upstream flood (a, c) and
encountering flood (b, d) in the Yangtze River and Dongting Lake during the rainy season
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Fig. 6 The 500 hPa average geopentatial height (a, b; black solid lines) and anomaly fields (a, b; shadow areas), the 700
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Table 10 Characteristic indexes of subtropical high for two kinds of flood during the impoundment period
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Table 11 Physical quantities for two kinds of flood during the impoundment period
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Fig. 7 The 700 hPa average vortex field (a, b), the average composite index (c, d) for the upstream flood (a, c) and
encountering flood (b, d) in the Yangtze River and Dongting Lake during the impoundment period
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