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V=G Vnt s = s Vs Xus *** 5 X)) > QP)
FH xRN 5y AR R A H s n DN BN 1] 5 G ORAT B AR LR R 2L
FE SIS EAR AT (B PP 91, ZRGEH N AR A DL T % S8 34T 18 1T v SR, T 43 31 NAR #H 28 ) 26 45
ﬂ[zvq], EI]:
VimFVnts Yuzs s yu)tKe: s 2)
A FOARZR MR BRI KON 0 e S RENLIR 22 , IR SL R 20 A1 5 E(e)=0, D(e%)=0"
NARX M £% (nonlinear auto regressive models with exogenous inputs) s& — Ff E A5 #h 30 4 N 1) JE 2 4 5] )5
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DB — Y AUCTE 0.9 P LUK DA B &SR PE ; AUC=0.5 B, Y2 W 7 v 58 R EAIEH , G
CWIME ; AUC<0.5 AFFE LG I AUC RIS 32 i 22 A2 W B (1 82000, 0] 68 12 e e vhk i B2 a3k AT
ZEE AT 2 B AT A A BIS Wk B S PRI 4R A
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Application and Validation of Nonlinear Auto-regressive Neural Network
Model: Taking Water Supply to Residential Area as an Example
LI Xi’nan"*’, WANG Ning"’, MEI Yadong’, ZHAO Xianjin"*

(1. Guizhou Water Conservancy and Hydroelectric Power Investigation, Design and Research Institute, Guiyang 550002, China;
2. Reserch Center on Water Resources Exploitation in the Karst of Guizhou, Guiyang 550002, China;
3. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan 430072, China)

Abstract: Nonlinear auto regressive (NAR) neural network with feedback and memory has many advantages in
analysis of time series. Taking water supply to urban residential areas as an example, we proposed a NAR neural
network model in this paper to analyze the domestic demand of Guizhou Province for water. The performance of
the model was validated and the temporal variation in water requirement was then calculated. The predicted re-
sults are summarized as follows. (DThe NAR neural network model was efficient and accurate, and the correla-
tion coefficient and Nash coefficient of efficiency predicted by the model were 0.97 and 0.87 respectively. The
results from the LBQ test showed that there was no autocorrelation among the predicted results. The AUC in the
ROC curves of the predicted results was 0.938 (i.e., in the first level, and a higher accuracy). @) In the calculat-
ed rational water requirement, the predicted average water requirement per person in 2020 and 2030 was 137.72
liter per day and 132.94 liter per day respectively, meeting the requirements set in the design code of GB50013-
2006. In summary, the NAR network is suitable for predicting the time series of water requirement and provides
a reference for analyzing future demand for water.

Key words: NAR Neural Network; leave one out cross validation; Ljung-Box Q test; ROC curve; quota forecast
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Eco-environmental Demand for Water in Wetlands at Liaohe Estuary

ZHANG Wanshu , ZHOU Linfei, CHENG Qian
(College of Water Conservancy, Shenyang Agriculture University, Shenyang 110866, China)

Abstract: Determining the optimum and minimum eco-environmental demands for water in the wetland at Liao-
he estuary is important to sustain ecosystem health and productivity. This paper established a wetland model by
dividing eco-environmental demand for water into consumable and non-consumable water. The data needed in
the model was obtained from satellite imagery using the 3S technology. We then applied the model to calculate
the eco-environmental water requirement, sustainable eco-environmental water requirement, as well as mini-
mum eco-environmental water requirement under different precipitations in 2000, 2005 and 2014 respectively.
The results showed that the optimal eco-environment requirement was 99 554.92x10* m’. For 100%, 75% and
95% of the average annual rainfall, the minimum eco-environmental water requirements were 20 220.13x10* m’,
22 362.31x10* m’ and 24 314.98x10* m’ respectively.

Key words: Liaohe Estuary wetland; the optimum water requirement of eco-environmental; the minimum water

requirement of eco-environmental
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