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Tab.1 T (e) values for different risk aversion

p(p)=

factors and confidence levels

b4 T(a=0.01) T(a=0.05 T(a=0.1)
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Fig. 1 Lightning search algorithm step flowchart
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Tab.2 Main parameters of Three Gorges Hydropower Station
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EH &KL m 175 fre/hk sk m 71.0
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Tab.3 Electricity distribution ratio and electricity
price of each province that Three Gorges

Hydropower Station transmits
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Tab.4 Parameters of LSTM prediction model and

lightning search algorithm
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Tab.5 Predicted and true values of incoming water runoff

m’/s
BB RWMBIE ARRESE || HE ARENE ARESE

1 6 533. 545 6 187. 569 16 8 160. 892 8 314.782
2 6 387.091 6 124. 610 17 7 175. 325 6 901. 290
3 6 080. 613 5 782.379 18 7 013.497 6 712. 670
4 6 051. 316 5 905. 345 19 6 649. 803 6 351.773
5 5 829. 606 5 578. 966 20 6 769. 201 6 680. 294
6 6 150. 800 6 291. 157 21 6 707. 180 6 619.491
7 6 514. 626 6 782. 876 22 6 644. 410 6 524. 628
8 6 575. 258 6 656. 964 23 7 038.518 7 132.874
9 6 733.174 6 789. 332 24 6 567. 672 6 334. 877
10 6 446. 467 6 276. 922 25 6 500. 382 6 302. 343
11 6 610. 945 6 598. 653 26 6 329. 882 6 139. 664
12 7 148.014 7 363.769 27 7 045,938 7 294. 445
13 7 045. 936 7 051. 686 28 7 590. 876 7 839.437
14 7 100. 861 7 044,793 29 7 601. 762 7 625.121
15 7 384. 887 7 427.573 30 7 073.738 6 683. 442
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Fig. 2 Runoff prediction diagram using LSTM
prediction model
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Tab.6 Power generation benefits with different

risk aversion coefficients

R R S et PR R S &
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Ry /10° 56 | FHy /10° 76
0.1 2.0720 12.9301 0.8 2.1426 12.9217
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Fig.3 Water level and output process with different

risk aversion coefficients
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Fig. 4 Comparison of benefits with different

confidence levels and risk aversion coefficients
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Tab.7 Comparison of the maximum benefit model of power

generation with benefit-risk equilibrium optimization model
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Study on Spatio-temporal Evolution and Response Relationship of

Extreme Climate Events and Vegetation in Huaihe River Basin
CHANG Jun-chao, CUI Ya-jun
(Hydrology and Water Resources Bureau of Henan Province, Zhengzhou 450003, China)

Abstract: Vegetation is an important part of terrestrial ecosystem and is vulnerable to extreme climate events. It is of
great significance to explore the spatio-temporal evolution and dynamic response relationship between extreme climate e-
vents and vegetation for scientific response to climate anomalies and prevention of natural disasters. Therefore. the
RClimDex, trend analysis and detrended fluctuation analysis were used to analyze the spatio-temporal evolution of ex-
treme climate and NDVT in the Huaihe River Basin from 1998 to 2019, and discuss their causes and future variation tend-
ency as well as clarify the response of NDVI to extreme climate. The results demonstrate that the NDVI shows an in-
creasing tendency with an increase of 0. 002 5 a ' from 1998 to 2019. Among the extreme climate indices, warm tempera-
ture indices showed an increasing tendency, while the cold temperature indices and precipitation indices (except RX1day)
showed a decreasing tendency. The distribution of NDVT in the Huaihe River Basin was closely related to the distribution
of urbanization in the region. The NDVI has a lag response of about one month to extreme climate and will continue to
rise. The annual variation of the NDVI is closely related to natural and human factors, and the intra-annual variation of
the NDVI is mainly affected by the growth rhythm of crops in the cultivated land.

Key words: Huaihe River Basin; extreme climate; normalized difference vegetation index; spatio-temporal evolution;

detrended fluctuation analysis
2L COAL AL CA LA LA LA LA LA LA LA LA LA CALALA LA LA LA LA LA LA LA AL A LA LA LA LA LA LA LA LA CALA LA LA LA LA LA LALA LA L
(L4553 70

A Reservoir Scheduling Benefit-risk Equilibrium Optimization Model

Considering Runoff Uncertainty and Its Application
PENG Jing-ping' ,ZHANG Chao' , TAO Yi-tao™*"*,HE Xing-yao',
YANG Xu'"?,XU Xiao-tian' , MO Li**"*
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Abstract: Due to the uncertainty of runoff, there are certain risks when formulating hydropower station power gener-
ation plans. In this paper. the concept of spectral risk measurement in economics was introduced in reservoir dispatch to
quantify risk, and a benefit-risk equilibrium optimization model was established, which can reflect the attitude of decision
makers to risk through different risk aversion coefficients and confidence values according to the actual situation of the
power station. Taking the Three Gorges Power Station as an example, the results show that compared with the tradition-
al model of maximum power generation benefit, the proposed benefit-risk equilibrium optimization model can effectively
reduce the risk caused by the uncertainty of inflow in hydropower stations under the condition that the loss of power gen-
eration income is extremely small.
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