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Fig. 1 Flow chart of operation rule extraction model
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Topological map of upper Yangtze River Basin
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Fig.3 Model results in test dataset of Ahai, Guanyinyan, Pubugou and Ertan
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Tab.1 Model index of test dataset of Ahai, Guanyinyan, Pubugou and Ertan
- Btk 2R WK R VRATEIK MK

: H H-MAPE RRMSE M MAE RZ H H-MAPE R RMSE M MAE R : H H-MAPE RRMSE M MAE R : H H-MAPE RRMSE M MAE
FR-DT 0.9605 0.036 1 0.598 6 0.4331 0.9604 0.030 6 0.499 7 0.357 4 0.9989 0.007 7 0.6255 0.462 6 0.9985 0.008 7 0.556 4 0.392 6
MIR-DT  0.960 3 0.037 2 0.600 3 0.4458 0.961 3 0.030 3 0.4940 0.3540 0.998 9 0.007 6 0.608 4 0.456 0 0.998 7 0.008 3 0.533 3 0.372 6
FR-RF  0.9727 0.0299 0.4981 0.3585 0.9756 0.0228 0.3922 0.2671 0.999 2 0.006 4 0.526 9 0.381 1 0.999 4 0.0053 0.3559 0.2389
MIR-RF  0.9723 0.0304 0.5016 0.3652 0.9764 0.0224 0.3858 0.2617 0.999 2 0.006 3 0.518 2 0.378 8 0.999 4 0.0054 0.367 1 0.244 5
FR-XGB 0.970 8 0.0310 0.5150 0.3715 0.984 8 0.0174 0.3101 0.2042 0.999 6 0.004 8 0.3814 0.2895 0.999 6 0.004 4 0.297 4 0.199 2

MIR-XGB 0.9709 0.0315 0.514 3 0.378 3 0.9826 0.018 4 0.331 5

0.2156 0.9995 0.004 9 0.4000 0.296 4 0.999 6 0.004 5 0.296 7 0.200 8
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Fig. 4 MIR-RF model results in train dataset

and test dataset of Yinpan
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Characteristics and Change Driving Force of Water Footprint in Hubei Province

YUAN Yan-bin', LIAN Yi-wen', YUAN Xiao-hui’,ZHOU Han',DONG Heng'.ZHANG Xiao-pan'
(1. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China;
2. School of Civil and Hydraulic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Water footprint evaluation is of guiding significance for the rational development of regional water re-
sources. The input-output method was used to account for the water footprint of Hubei Province from 2007 to 2017, and
the driving factors of water footprint changes were analyzed using the structural decomposition model. The results show
that the virtual water content in Hubei Province decreased significantly, and water use efficiency improved from 2007 to
2017. The total water footprint showed a trend of rising and then falling, with a net increase of 19. 9%, and the main
growth sectors were construction and services. Technology level and economic scale were the main factors inhibiting and
promoting the increase of water footprint, respectively. However, their effects on water footprint changes gradually
weakened, and both showed a reduction effect. From 2007 to 2017, the sectoral linkages changed from positive to nega-
tive driving force, and the inhibitory effect on water footprint was revealed, which shows that optimizing the industrial
production process helps carry out water conservation. The impact of driving factor on different sectors showed heteroge-
neity. The adjustment of industrial structure inhibited the increase of water footprint in high water-consuming sectors
such as agriculture while promoting the increase in construction and services. In the future, the industry scale and resi-
dential demand in sectors producing high-value-added products will grow, such as services, and water-saving technology
development should be shifted to these sectors promptly.

Key words: input-output; water footprint; virtual water; structural decomposition; driving factor

M- COACOACL A CA- LA LA LA A LA LA LA LA A LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA AL
(L5 48 B

[9] SATTARIM T,APAYDIN H, OZTURK F, et al. Z HAR RS9 B OFST L) ], K dL AR IR B 2, 2020, 38
Application of a data mining approach to derive op- (11):62-66.
erating rules for the Eleviyan irrigation reservoir[ ] ]. (1170 0N S ar A AR, 45, 36 T 2 A AL ) 7K 22 I 3
Lake and reservoir management,2012, 28(2):142-152. PR BN A iR gE [T ], K BB U B2, 2017,35(3) .
[10] Z=J7, A g rp s, 45 . & VD VLR i 2K e 25 K 30 53-56,23.

Reservoir Operation Rule Extraction Method Based on

Decision Tree and Its Integrated Model

DAI Ling' ,LUO Guang-lei’,ZHOU Jian-zhong’

(1. CISPDR Corporation, Wuhan 430010, China; 2. CCCC Second Harbor Consultants Co. ,Ltd. , Wuhan 430061, China;
3. School of Civil and Hydraulic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Reservoir operation rules, as an important tool to guide reservoir operation, are not only the decision-mak-
ing reference in the reservoir planning and design period, but also one of the key technologies affecting the comprehensive
benefits of the reservoir in the operation and management period. Therefore, based on the historical operation data of res-
ervoirs in the upper reaches of the Yangtze River, the number of periods, early water level, inflow, outflow and current
inflow were selected as the influence factors to form the input factor set combined with the reservoir operation principle
and operation characteristics. Comprehensively considering the characteristics of operation data and the principle of deci-
sion tree, the end of period water level was determined as the model output and then the corresponding simulated water
level evaluation index was proposed based on the reservoir regulation capacity. The correlation coefficient and mutual in-
formation were used as the correlation evaluation index of model input factors, and the tree Parzen evaluator was intro-
duced to optimize the number of input factors and algorithm super parameters. Finally, the reservoir operation rule ex-
traction model based on decision tree and its integrated model was established and the reservoir operation rule integrating
historical operation process and expert experience was formed. The experimental results show that the decision tree and
its integrated model have strong ability and applicability in the extraction and application of reservoir operation rules.

Key words: reservoir operation; rule extraction; decision tree and its integrated model; Bayesian optimization





