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Discussion on the Analysis Method of the Rainfall Resistance Capacity of Reservoirs without

Gate Control in Yichang City

Haofen Qin Lu Chen Kebing Xu
Yichang Hydrological and Water Resources Survey Bureau, Hubei Province, Yichang, Hubei, 443003, China

Abstract: The ability to withstand rainfall is the most intuitive predictive indicator for safe flood control in small and medium-
sized reservoirs without gates. In actual operation, when the water level of the reservoir without gate control reaches the
crest elevation and normal storage level, the reservoir’s ability to withstand rainfall will show significant dynamic changes.
Especially in the complex situation that the basin continues to suffer from rainstorm and the reservoir is in a free flood
discharge state, the dynamic evolution of its rainproof capacity is affected by the coupling of inflow, flood discharge capacity,
underlying surface conditions and other factors. The paper comprehensively uses hydrological statistical analysis, numerical
simulation and other methods to systematically construct a research framework for the resistance to rainfall under this dynamic
situation, and deeply analyzes the mechanisms of various influencing factors. The research results aim to provide scientific and
accurate prediction references for the flood control of small and medium-sized reservoirs without gates in Yichang city, help
improve the scientificity and effectiveness of local flood control emergency management, and build a technical defense line to
ensure the safety of people’s lives and property.
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Pa i KfE (mm) 70 75 70 75
Pa /NTET 30mm I, PENIRRE

: =13.374x0.5562
Ry -

y=35.721x0.3067

y=26.478x0.3215 y=5.4921x0.77

Pa X F 30mm, /NTET 50mm

. =45.4921 -71.22
i GRS y n(x)

y=19.584x0.4363

y=8.6997x0.5905 y=5.0421x0.7269

Pa KT 50mm, /NTEET A Pa
(70mm B, 75mm ) B, FERIE| y=6.3674x0.6593 | y=8.7378x0.5525 y=3.9347x0.7941 y=3.5522x0.7797
A
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& 2 REEKE 13 MR R B LT REITEMR

I B / #7i%
( A t=0.5h) 0.33 0.4 05  0.667 1 2 3.33 5 10 20 3333 50 100
1 267 256 246 236 215 185 064 063 043 033 032 022 0.1l
2 340 329 308 298 278 238 115 104 084 064 052 032 022
3 372 361 341 321 300 260 156 145 115 084 063 053 032
4 415 404 384 364 333 292 197 176 135 105 084 064 032
5 538 517 497 476 435 385 248 227 176 136 105 074 043
6 861 840 809 769  7.08  6.17 3.7 328 267 197 155 115 063
7 225 218 211 201 187 164 8.0 73 6.0 468 366 295 153
8 384 373 361 343 320 281 148 134 111 868 697 556  2.83
9 129 126 122 117 110 974 120 109 9.0 709 557 447 224
10 572 561 540 519 478 426 883 802 6.6l 5.2 408 327  1.64
11 375 3.64 343 332 310 269 644 583 482 3.7 299 228 124
12 319 3.8 297 286 264 232 475 434 352 272 219 169  0.85
13 090 089 08 087 075 073 316 285 233 183 1.4 1.09  0.55
14 049 048 047 046 044 042 207 1.8 154 123 091 080 035
15 046 045 044 043 040 038 138 127 105 084  0.62 0.5 0.26
Pl e (m's) 384 373 361 343 320 281 148 134 111 868 697 556  2.83
W3 (J7m') 16.8 16.4 15.8 15.1 14.0 12.3 9.9 9.0 7.4 5.8 4.6 3.6 1.9
WI2 (T m’) 20.9 20.3 19.6 18.7 17.4 15.3 13.8 12.5 10.2 8.0 6.3 5.0 2.5
AR (m’/s/km’) 5053 49.08  47.50 4513 42.11 3697 1947 17.63 1461 1142 917 732 372
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300.0
B v = -2.6321x% + 1019. 2x - 97463
E 250.0 R? = 0.9914
£ 200.0
120. 0
100. 0
20.0
0.0 —&—— : : ' ' :
172.00 172. 20 173.00 173. 20 174,00 174. 50 172. 00
HHEALL (m)
B 1 ZIREFRERBEITE KRR AKGS 6 /MIEMEXR
R IFWHAERRILE
T3 T3k 2 T3 1 T3k 2
IKAL 20 EVETTAKAT 173.62m & 20 FESUKAT 173.62m & 200 FERAZ/KAT 174.70m & 200 FERZ/KAT 174.70m
[P (6h) A[HLEHTE (6h) A[HTNE (6h) A[HTNVE (6h)
JE/KAT 171.6m 265.4 265.4 363.8 363.8
JE/KAT 171.8m 218.2 218.2 316.6 316.6
FEZKAT 172m 207.0 207.0 305.4 305.4
ERZEKAT 172.2m 166.6 166.6 265.0 265.0
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T J7iE 2 pae F5idi 2
Py 220 VAL 173.62m % 20 FEVEHKAT 173.62m & 200 4ERSAZ/KAT 174.70m & 200 FERAZIK AT 174.70m
AIHLHE (6h) AT (6h) AHTRE (6h) AT (6h)

EEAKAT 172.4 150.2 148.8 248.6 2472
FEKAT 172.6 127.9 125.0 226.3 2235
FEAKAT 172.8 105.9 107.1 204.3 205.7
FE/KAT 173.00 84.1 83.3 182.5 182.0
FEKAT 173.20 62.5 59.5 160.9 1583
FEKAT 173.40 41.1 29.8 139.5 128.6
FE/KAT 173.60 20.0 5.9 118.4 104.9
BT 173.62 0.0 0.0 98.4 98.4
Bk 173.80 87.4 77.9
FE/KAT 174.00 66.7 65.6
EE/K AT 174.20 46.1 45.1
EE/K T 174.40 25.8 28.7
/KA 174.60 5.7 8.2
A% K (T 174.70 0.0 0.0
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