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Risk analysis of the dynamic control of reservoir flood limited

level based on small scale rainfall forecast

HUANG Lingzhi, LI Shouyi, SI Zheng
(School of Water Resources and Hydroelectric Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract: The risk control model for the dynamic control of flood limited level based on rainfall
forecast is established to quantitatively evaluate the risks brought by dynamic control by which to
reservoir flood control management. The paper analyzes the precision of “no rain” or “light rain”
forecast, and establishes the risk model for the dynamic control of flood limited level under the
conditions of considering the missing report of “no rain” or “light rain”, checking the frequency
of flood, flood control level range., flood regulation mode and so on, with the model solved by
using the approximate frequency distribution curve instead of the probability distribution func-
tion. Taking the Shimen Reservoir in Hanzhong City as an example, this paper analyzes the sto-
ring and discharging capacity of Shimen reservoir, suggesting that according to the dispatching
mode watershed 24 hours forecast “no rain” can raise the flood limited water level to 617. 5 m,
that forecast “light rain” can be raised to 617.0 m, that “no rain” or “light rain” omission when
using dynamic control, and that the risk of the maximum flood level exceeding the reservoir de-
sign flood level is acceptable. The dynamic control of flood limited level can effectively improve
the utilization rate of rainwater resources, establishing a dispatching risk analysis model based on
rainfall probability can quantitatively estimate the possible risks and provide reference for decision
makers.
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Tab.1 Dynamic control of flood limited level

according to the rainfall

WP B A P/mm WA R H/m

P<50 617.5~617
50X P<C100 616
100X P<C200 615

P=200 615~610
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Tab. 2 Possible rainfall and its frequency with Shimen

reservoir forecasted to be “no rain” and “light rain”

i /mm
R %
T JC AR “/NFR 7
10 1.03 9.92
5 3.61 13.23
2 5.71 16.28
1 7.64 17.32
0.5 8. 82 18.59
0.2 9.53 18.71
0.1 10. 18 19.52
0.01 13.5 23.13

T R P BERG I A DR TSR 2010—2014 4E AR 4E 6
F 85 BURAR & .

ZEa P 1 AIE 2 A g R TTE T HAR I T R
PR 10 mm B R RZ AR T 0. 206 . WAL
A ) S B o A 2k 1) HR R A XUBS RN T 0. 200
“UINFR AR AR Y A B R A 25 mm B KUK O

F00. 0106 02 s 41 1) 552 B o W 6 38 1) KR A9 L
B3N T 0. 0100, & RWEUE T “TC /7 A/
7B R P AT 5 B AR W i

0 1
0 5 10 15 20
e i F/mm
1 “TOR 7 FUHR R 52 B T e R e X 6
Fig. 1 Probability of actual excess rainfall exceeding

risk when forecasting “no rain”
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Fig. 2 Probability of actual excess rainfall exceeding

risk when forecasting “light rain”
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Tab. 3 Dispatching results of dynamic flood water level control according to the rainfall forecast
PR “Jo w7 TR/
R/
y B/ WEUKE W/ MUHRAKR RTR/ EOKE/ MR RS KL/
mm 10°m® (m*/s) m mm 10°m® (m®/s) m

10 1.03 7.9 680 617.5 9.92 22.4 2 040 617.0

5 3.61 14.6 1 060 617.5 13.23 27.3 2 320 617.0

2 5.71 17.1 1 340 617.5 16. 28 32.7 2 460 617.0

1 7.64 19.3 1670 617.5 17.32 34.2 2 570 617.0

0.5 8.82 20. 8 1 830 617.5 18.59 35.1 2 630 617.2

0.2 9.53 21.1 1 980 617.5 18.71 35.6 2 690 617.4

0.1 10. 18 23.8 2 100 617.6 19.52 37.1 2 850 617.9
0.01 13.5 28.7 2 330 617.8 23.13 42.9 3110 618.1
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