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Fig. 1 The structure of multiple water sources for

multi-users system
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Fig.3 Schematic diagram of water supply system network

in the Linfen Basin-Jincheng Qindan River watershed
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Tab.1 The forcast of water supply under different scenarios in 2025 10°m’®
- HHAEK B
K K R K SR IK YTV 5o o 25 5o
25% [3.58,3.96] [2.21.,2.45] [1.34,1.46] [0.67,0.93] [1.34,1.87] [7.13,7.87] [7.80,8.80] [8.47,9.74]
50% [3.05,3.37] [2.21.2.45] [1.34,1.46] [0.67,0.93] [1.34,1.87] [6.60,7.28] [7.27,8.21] [7.94,9.15]
5% [2.60,2.87] [2.21.2.45] [1.34,1.46] [0.67,0.93] [1.34,1.87] [6.15,6.78] [6.82,7.71] [7.49,8.65]
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Tab.2 Water supply targets for each water user in Linfen Basin-Jincheng Qindan River watershed for 2025 10'm’
X 4k A3 Bl Bl = A7 S
1 [4 840,5 350] [12 670,14 004] [2207,2 439] [2106,2 328] [1021.1129] [22 844,25 250]
2 [2591,2 863] [8023,8 868] [2371,2 620] [607.,671] [606,670] [14 197,15 691]
3 [3192,3 528] [5675,6 273] [3770.4 168] [47,53] [518,572] [13 203,14 593]
4 [4 959,5 480] [7039,7 781] [6410,7 086] [1384,1 530] [700,772] [20 492,22 648]
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Tab.3 Water efficiency coefficient and water shortage
penalty parameter cost in water resource allocation
of each user in 2025
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JK#E [9.38,9.94]  [4.90,5.28] [7.62,8.17] [8.01,8.52]  [8.40,8.96]

HOKAET [11.40,12.75] [6.75,8.25]  [8.96,10.09] [9.87,11.51] [10.95,12.45]
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Fig. 4 Benefit interval of water resource allocation
schemes under different levels
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Fig.5 The relationship between the optimal total water
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use efficiency and the robustness coefficient
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Tab.4 Results of optimal allocation of water

resources in 2025 (X=25%) 10'm?®
X E- - %=
He ¥ [ He K
o KK " TR 5 —r=l . . A
0 25% 1 5350 12 670 2439 2328 1129
2 2863 8 023 2 620 671 670
3 3528 5675 4168 53 572
4 5480 5 480 7039 7086 1530
50% 1 5350 [10704,12670] 2439 2328 1129
2 2863 8 023 2 620 671 670
3 3528 5675 4168 53 572
4 5480 7 039 7 086 1530 772
75% 1 5350 [11359,12670] 2439 2328 1129
2 2863 [5456,8023] 2 620 671 670
3 3528 [3859,5675] 4168 53 572
4 5480 [6267.7 039] 7 086 1530 772
11 25% 1 4840 [11 319,12 670] 2 207 2106 1021
2 2591 [7167.8023] 2 371 607 606
3 3192 5675 3770 47 518
4 4959 7 039 6 410 1384 700
50% 1 4840 [8616.,12670] 2207 2106 1021
2 2591 [5456,8 023] 2 371 607 606
3 3192 [4689,5675] 3770 47 518
4 4959 7 039 6410 1 384 700
75% 1 4840 [11 319,12 670] 2207 2106 1021
2 2591 [7167.8023] 2 371 607 606
3 3192 [5346,5675] 3770 47 518
4 4959 7 039 6 410 1384 700
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Study on Risk Assessment of Rainstorm Disaster

and Zoning in Changsha County
SU Tao'*, ZHAO En-rong'» YAO Rong', CHEN Jing-jing' ,» CHEN Hong-zhuan®, JIANG Wan-ting'
(1. Hunan Meteorological Bureau, Changsha 410118, China; 2. Hunan Key Laboratory of Meteorological Disaster
Prevention and Reduction, Changsha 410118, China; 3. Huaihua Meteorological Bureau. Huaihua 418099, China)
Abstract: By investigating the historical meteorological data, disaster situation data and disaster bearing body infor-
mation during 1951-2020, this paper establishes a risk survey database to accurately evaluate the hazard of rainstorm dis-
aster in Changsha County of Hunan Province. Comprehensively considering the impact of multiple meteorological disaster
causing factors of rainstorm disaster and inducing environment such as geology and drainage network of watershed, this
paper carries out the analysis of basic characteristics of rainstorm and risk assessment of disaster, and forms a risk assess-
ment model. Geological disasters in Changsha County mainly occur in the northeast of Changsha County. The urban wa-
terlogging disaster mainly affects the county seat and the surrounding areas with high urbanization. Mountain torrents
mainly affect the central and northern areas of Changsha County. The risk of rainstorm disaster in Changsha County tends
to weaken from the southeast and northeast to the middle. Generally speaking, the risk of rainstorm in the whole county
is not high, only Kaihui Town, Gaogiao Town and Huanghua town are high-risk, and rainstorm events are easy to cause
secondary disasters in these three towns. There are two relatively high value centers in the county, which are located in
Huanghua town and Jiangbei town in the southeast and Kaihui town and Gaogiao Town in the north. The comprehensive risk
level of rainstorm in Ansha Town, Guoyuan Town, Chunhua Town and urban area in the middle is low.

Key words: risk survey; rainstorm disaster; Changsha County; hazard assessment
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Study on Watershed Water Resources Allocation

with Reclaimed Water Utilization
HE Qi', YANG Kan',CHEN Jing’ sHUA Jun-hong®
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
2. Yixing Water Resources Bureau, Yixing 214207, China;

3. Wuxi Huishan Qiangiao Street Water Conservancy and Agricultural Machinery Service Station, Wuxi 214100, China)

Abstract: Integrating reclaimed water into water supply system is a strategic measure to alleviate the problem of wa-
ter resource shortage. Aiming at the uncertainty and stability existing in the optimal allocation of multiple water sources
including reclaimed water, Monte Carlo simulation and interval two-stage robust stochastic optimization were coupled to
build the optimal allocation model of multiple water sources under the condition of multiple uncertainties. The uncertainty
represented by the form of interval and probability distribution in the process of water supply and water demand was ef-
fectively handled. The variable random value of water resources allocation and the recourse cost were balanced. and the
system’s risk was controlled. The water resources allocation schemes were obtained under different scenarios. The im-
proved model was applied to water supply area in Linfen Basin-Jincheng Qindan river watershed of Shanxi large water net-
work. Based on the comprehensive analysis of regional water efficiency and water loss under different scenarios, the joint
allocation scheme of multiple water sources under different utilization rates of reclaimed water was obtained, which pro-
vides a reference for decision makers to consider the optimal allocation scheme of reclaimed water under uncertain condi-
tions.

Key words: water resources allocation; reclaimed water; uncertainty; Monte Carlo simulation;interval two-stage ro-

bust stochastic programming





