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A method of constructing rainfall scenario for probability forecast of rainstorm resistance capacity of reservoirs //
WU Zhiyong, WANG Yingqi, HE Hai, LI Yuan, SUN Zhaomin ( College of Hydrology and Waier Resources, Hohai
University , Nanjing 210098 , China)

Abstract: For the uncertainty in the forecast of rainstorm resistance capacity of small- and medium-sized reservoirs, a
method of constructing rainfall scenarios considering the joint probability distribution of rainfall amount and duration was
proposed, alleviating the impact of the difference in rainfall duration or rain type on the forecast result and realizing the
probability forecast of rainstorm resistance capacity of small- and medium-sized reservoirs. A joint probability distribution of
rainfall amount and duration was built based on the Copula function and combined with the corresponding rain type at each
duration to generate rainfall processes and probabilities at the same rainfall amount. Taking the probabilistic rainfall
scenario as the input, the rainstorm resistance capacity of reservoirs was calculated, and the threshold interval and
probability distribution were obtained. The results of a case study show that the method considers the impacts of
probabilities of different rainfall durations on inflow of reservoirs, and provides a feasible rainfall scenario construction
method for the probability forecast of rainstorm resistance capacity of small- and medium-sized reservoirs.
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Fig.1 Location of Ahu Reservoir and its corresponding
drainage network distribution
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Table 1 BIC and AIC indices under different margin

distributions of rainfall amount and duration

BIC AIC
o : :

ek it BERIDIRS  BEKEGE R

Gamma 744.96 619.85 740.12 615.01

GEA 725.62 628.83 718.36 621.57

GPA 713.00*  623.33 705.74 " 616.08

Loglogistic 736.53 628.54 731.70 623.67

Lognormal 733.73 628.74 728.89 623.90
Weibull 759.46 619.46*  754.61 614.62"
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Table 2 Preferred function and index values with two parameter estimation methods
MLV AIC BIC
Pk e MCMC MLE MCMC MLE MCMC MLE
BB1 329.72 329.73 —-655.45 —655.46 —-650.61 —-650.62
Roch-Alegre 328.41 213.25 -652.82 -422.50 -647.98 -417.66
t” 327.84 311.75 -651.68 -619.50 —-646. 84 -614.66
Gaussian * 327.79 299.37 -653.59 -596.75 -651.17 -594.33
Tawn 327.58 327.64 -649.17 -649.29 -641.91 -642.03
Galambos 327.38 327.38 -652.77 -652.77 -650.35 -650.35
Gumbel 326.74 317.26 —-651.48 -632.52 —-649.06 -630.10
Plackett 321.50 321.50 -640.99 —-640.99 —-638.58 —-638.58
Nelsen 320.56 320.56 -639.13 -639.13 -636.71 -636.71
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Fig.3 Comparison of rain type categories
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Table 3 Frequency and typical rain type of 5 rain types at different rainfall amounts and durations

ISR/ %o
F/K L/ mm R FR I /b R A
R5-1 R5-2 R5-3 R54 R5-5
1~6 23.08 15.38 46.15 7.69 7.69 R5-3
20 ~50 6~12 31.25 31.25 6.25 18.75 12.50 R5-2
12 ~24 23.53 35.29 23.53 17.65 0.00 R5-2
>24 57.14 42.86 0.00 0.00 0.00 R5-1
1~6 0.00 0.00 100. 00 0.00 0.00 R5-3
50 ~ 100 6~12 25.00 0.00 50.00 25.00 0.00 R5-3
12 ~24 50.00 33.33 8.33 8.33 0.00 R5-1
>24 42.86 14.29 14.29 0.00 28.57 R5-1
1~6 0.00 0.00 0.00 0.00 0.00 R5-5
5100 6~12 0.00 0.00 0.00 0.00 0.00 R5-5
12 ~24 0.00 100. 00 0.00 0.00 0.00 R5-2
>24 50.00 0.00 50.00 0.00 0.00 R5-3
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Fig.4 Actual rainfall scenarios with different rainfall amounts
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Fig.5 Rainfall scenarios generated by magnifying typical rain type
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Fig. 6 Rainfall scenarios generated with method in this paper
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Fig.7 Probability forecast result of rainstorm resistance

capacity for Ahu Reservoir at 8.00 on July 12, 2020
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