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The Mid-Yangtze Flood After the Commencement of the Three Gorges
Project and the Countermeasures (II)

ZHOU Jianjun

State Key Laboratory of Hydroscience and Engineering; Department of Hydraulic Engineering, Tsinghua University, Beijing
100084, China

Abstract To relieve the serious threat of flood in mid—Yangtze after the commencement of the Three Gorges Project (TGP) as predicted in
the first part of this paper, some representative measures of mitigation so far proposed are simulated and analyzed with the same model for
mid-Yangtze river-net. Such measures as to cutoff the Paizhou bend (CPB), to raise the stage of flood diversion at Chenglingji (RSD) and to
divert flood in south and north sides of Jingjiang reach (DNS) are all shown to be effective but not enough for the safety of the mid—Yangtze
if being applied separately with conditions provided by TGP and the designed Flood Diversion Areas (FDA) approved by the central
government. Based on a great number of computations for many scheme combinations, a comprehensive scheme that combines CPB and
DNS with RSD as auxiliary operation measures is proposed, which is shown to be capable of protecting the mid—Yangtze against the flood
of 1954 and having enough rooms to cope with certain uncertainties of river deformation that might be brought about by the trapping of
sediments and flow regulations of the TGP and others.
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Fig. 1 The Mid-Yangtze river-net, flood diversion areas, Paizhou bend and its cutoff (background from Ref.[2])
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Table 1 Predicted result of 1954 flood under various FDA scales and flood diversion stages at Chenglingji
/10%m’? 100 100 218 280 320
AY VI Vil Vil X
( ) /m 35.8 35.5 35.1 348 34.7
0 0 0 0 0
/110’ 83.2 100 199 278 303
68 68 68 28 18
(45.00) 44.58 44.55 44.52 44.50 44.50
(37.28) 38.33 38.33 37.97 37.86 37.82
( )/m (34.4) 35.88 36.15 35.08 34.80 34.78
3531 35.57 34.46 34.22 34.16
(29.73) 3093 31.12 29.88 29.73 29.73
62900 62900 62900 62900 62900
R 46300 46100 46500 46600 46600
70900 69800 65400 64100 63400
82800 84800 72700 72500 72500
, 0.69,0.58  0.54m, @ ,
100 m’ , VI , 0
35.5m s , N
36.15m, ; \ .
35.8m R . . R
vV VI, 1.2 1.39m ,
1.05m, o o
100 ' , 2.2
o 320 ~218 m? 1954 s 2 2
0.3~0.7m, . 0
2 1954 ( . )
Table 2 Impact of Paizhou bend on the stage of 1954 flood (no TGP, no diversions)
fm /(w57
4552 39.80 38.33 37.65 3236 71700 50200 89200 96200
4545 39.38 37.76 37.00 3247 71700 50500 90200 96900
-0.07 -0.42 -0.57 -0.65 0.11 0 300 1000 700
s o N N — Bk - NS S
0.42,0.57,0.65 -0.11m, R
300,1000  700mYs .,
45.0m, 344m 29.73m 557
22.5m , . (I " ;
, 3. 8 % .
07-10 07-16 07-22 07-28 08-03 08-09 08-15 08-21 08-27
’ ’ EE
o N ) 2 . .
157 ,176 181  m?, (1954 ) )
60 ,63 62 m’, 3 , Fig. 2 Flood stages before and after the cutoff of Paizhou
2], N bend for 1954 flood without TGP and FDA diversion
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Table 3 Predicted result of 1954 flood with the
Paizhou bend being cutoff )

, 34.4m
(1) . )
X XI XII ’ . i
2.3 0 0 280 m’ .
10 3745 2887 2139 ’
59.10  63.40 61.80 . .
(45.00) 4497  43.97 44.48 ’ ; ’
(37.28) 37.99 37.54 37.71 ’ °
( y/m (344) 34.40 34.40 34.40 ’ ( ) ’
33.67 33.67 33.67 ’ > > 5
(29.73) 29.73 29.73 29.90 , ,
68500 56700 62900 \ \
49700 43300 46700 .
/(m?*s™) 65700 65700 65700 , 30m"Y,
72600 72600 72600 . .
E 600 ’ ’
2 532 WELR WA W S RSIE
& 500 0 ;
—i% 400 ¢
P ¢ D, .
= 300
2 200 ° ’
+_a§ o
% 100 53
-
Ti =k B R SRFERLINE ($10)
. :D ;
3 N 7000m?s,
) ) o o , 14000m*/s ;@
Fig. 3 Comparison of diversions from Chengllngjl and ’ 10000ms
Hankou areas, data (Ref. [2]) and result with CPB 14000ms )
° \ 4. 4.
; 2333 m?, 54
4 . 1954
Table 4 Comparison of flood stage between cases with and without DNS
/m /(m?s™)
45.52 39.8 38.33 37.65 32.36 71700 50200 89200 96200
43.87 38.84 37.51 36.89 32.26 71700 40800 80400 94500
44.18 39.14 37.71 37.06 31.95 71700 42100 84000 91300
-1.65 -0.96 -0.82 -0.76 -0.1 0 -9400 -8800  -1700
-1.34 -0.66 -0.62 -0.59 -0.41 0 -8100 -5200  -4900

2010,28(23) 49



] jcmik

4@7
eview
Sedece ‘ 7«5‘*’(395:
3 45
m, N : N N 43
1.65,0.96,0.82  0.lm, . 41
9400 ,8800mYs. "
E 37
181.7 n’, 1035 m , . . 2 35

1.34,0.66,0.62  0.41m,
8100,5200  4900m’s,,

N

33

31

e Atisasty a3

(Articles)

29 e
0629 07-05 07-11 (7-17 07-23 07-29 0804 08-10 08-16 08-22 (8-28

5 A
’ > 4
o (1954 )
o, Fig. 4 Flood stages for case with and without DNS
. . R o (1954 flood, no TGP and no other diversions)
20p =k
18 ==v= REALAT G543 PE-2 2L .."-_
16 | mmmmnm i 25 40 HE-DLT o
o 4 === R T A iﬁféﬂﬂ' e .-' ' o
12 s s H L
4
2
) . i - i i : 5 2 . 2 2 2 2
06-25  07-05  07-15  07-25  08-04 0814  08-24 06-25 07-05 0715 0725 0804  08-14  08-24
F R
(a) (b)
5 (a) ( )(b)
Fig. 5 Impact of additional flood caused by DNS to the Lower Han River (a) and Dongting Lake (b)
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Table 5 Predicted result of 1954 flood under the action of DNS
(1) (1)
( ) ) ) )
X1 X1V XV XVI
/10%m? 46.9 43.6 51.4 47.4
/10%m? 10 15.5 — —
4.1 6.3 24.6 22.3
380.5 321.0 380.6 324.0
/10%m?
5.5 2.7 1.8 2.6
43.71 4393 43.70 43.71
37.28 37.28 37.28 37.28
/m 34.40 34.40 34.40 34.40
33.83 33.83 33.85 33.85
29.73 29.73 29.73 29.73
56700 63500 56700 63000
40000 40800 39900 39800
/(m*s™) 60600 60600 60600 60600
71400 71300 72700 72600
50 2010,28(23)
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Table 6 Predicted result of 1954 flood under the combined actions of DNS and CPB
(1D (1)
( ( ) ( ) )
XVIL XVII XIX XX
/10°m? 45.3 44.6 519 48.7
/103%m? 9.2 15.3 — —
3.8 6.2 23.5 24.5
10%m° 238.6 174.7 249.4 186.3
59.1 53.7 574 57.1
4371 43.93 43.70 4372
37.28 37.28 37.28 37.28
/m 34.4 344 344 34.4
33.69 33.68 33.68 33.68
29.73 29.73 29.73 29.73
56700 63500 56700 63200
40100 40600 40200 39900
/(m?-s7) 65800 65800 65800 65800
72800 72800 72500 72600
o , , ( )
34.4m 60600m?s 65800m%/s , 10000m*/s ( ) 6000m?s (
1400m’s ., m o, )o
153  ,62 m'; .
245 m’, 7, ,
68 m - s o
3.2 60 ~
1 65 m’, @ 68 280
34.4~35.4m, m’( ) 218 m¥( )
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Table 7 Predicted result of 1954 flood under the combined actions of DNS and RSD
/m /10°m?
34.4 321 3 6 16 42
34.5 291 5 8 18 52
34.6 264 8 10 21 59
34.7 231 15 12 26 76
34.8 204 17 13 29 87
34.9 168 42 14 34 103
35.0 130 68 16 36 114
I 35.1 115 74 16 37 125
35.2 98 90 16 38 128
35.3 73 103 16 40 139
354 56 115 17 44 154
344 380 5 4 10 49
34.5 350 9 7 13 60
34.6 321 13 10 17 71
34.7 289 22 12 20 86
34.8 263 26 12 23 98
34.9 222 56 12 31 131
35.0 189 81 11 33 140
35.1 166 97 10 35 155
35.2 147 114 11 35 154
35.3 124 130 11 41 161
354 110 141 12 43 176
34.4 312 2 23 44
34.5 283 4 28 55
34.6 257 7 33 70
34.7 231 10 37 82
34.8 204 15 43 96
34.9 180 20 45 43 103
35.0 157 26 47 106
n 35.1 130 36 50 113
35.2 103 47 52 117
35.3 91 63 55 122
354 74 77 57 126
34.4 374 1 25 53
34.5 342 4 31 85
34.6 316 6 36 99
34.7 298 9 31 65
34.8 267 13 42 111
34.9 241 18 48 43 127
35.0 217 24 51 132
35.1 192 33 56 143
35.2 168 44 57 146
35.3 143 69 58 150
354 137 77 58 149
52 2010,28(23)
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Fig. 7 Impact of compensating flood discharge of
° 6 ’ XVl Danjiangkou on the diversion around Hankou, the
0.1m, comprehensive scheme with CPB+DNS
8 (1954 )

Table 8 Impact of roughness coefficient of Chenglingji-Hankou on the comprehensive scheme and countermeasures

XVII, XXI, XVIII, XXIII,
5% 34.6m 8% 34.7m
XVII XXI XXIII XXITI XXIV
/10°m’ 44.6 455 535 42.6 65.4
/10°m’ 15.3 15.7 465 15.3 51.8
6.2 5.9 24.1 6.0 27.0
o 1747 251.8 180.4 295.5 189.8
53.7 18.0 25.1 7.8 16.24
43.93 43.86 43.61 43.92 43.58
37.28 37.28 37.28 37.46 37.28
. 34.4 34.40 346 34.39 34.70
33.68 33.69 33.87 33.69 33.98
29.73 29.73 29.73 29.73 29.73
63500 63400 63200 63400 63200
40600 39500 38400 40500 37200
/(m* s 65800 63100 64700 61400 64300
72800 72400 72300 72100 72000
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Fig. 8 Impact of flood detention of Danjiangkou reservoir on ’ '
the diversions in the mid—Yangtze, the ’
comprehensive scheme with CPB+DNS ®
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