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Using BP Network to Estimate Initial Soil Water Storage in Xin’anjiang Model

ZHANG Xiaobin®, LI Kangbin?", HAO Gairui®, ZHANG Xiaopeng'
(1. Yuncheng University, Yuncheng 044000, China; 2. Xi’an Land Water and Electricity Measurement and Control Co.Ltd,
Xi’an 710043, China; 3. Xi’an University of Technology, Xi’an 710048, China)

Abstract: [Objective] Xin’anjiang model is a hydrological model widely used for catchment modelling, but it
application needs to know the initial soil moisture storage. Such initial soil moistures were traditionally estimated
using the empirical reduction coefficient method which has some shortcomings, and this paper aims to present an
alternative method to improve the estimate of this initial soil moisture storage when applying the model to humid
and semi humid areas. [ Method] The proposed method is based on the BP neural network and calculates the initial
soil moisture storage using some easy-to-measure factors that are thought to affect moisture distribution in soil.

[Result] Using three input factors, when the number of nodes in the hidden layer was more than 11, the accuracy
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index of the BP network model reached first-class level during the training stage. Of the nine samples used in the test
of the model, six met the required criterion. It was also found that when the number of the nodes in the hidden layer
varied between 4 and 21, the Nash-Sutcliffe efficiency coefficient in the model evaluation increased from 0.51 to
0.97, with the associated root mean square errors decreasing from 11.77 to 2.74. Compared with the traditional
empirical reduction coefficient method, the BP neural network model is superior in resolving the constraints in the
former, including that it needs a rainstorm or a long drought to start the calculation and that the calculation needs to be
continuous in time. [ Conclusion] The BP neural network model proposed in this paper is feasible to calculate the initial
soil water storage when applying the Xin’anjiang model to humid and semi humid areas. It can accurately estimate the
initial soil water storage in a catchment if the number of input factors and the nodes in the hidden layers are rationally
selected.

Key words: initial soil water storage; BP neural network; Xin’anjiang model; runoff simulation
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Judgment Criteria and Evaluation System for High-quality
Development of the Yellow River Basin

ZUO Qiting™*®, JIANG Long", MA Junxia*®, LI Donglin®
(1. School of Water Conservancy Engineering, Zhengzhou University, Zhengzhou 450001, China;
2. Yellow River Institute for Ecological Protection & Regional Coordination Development, Zhengzhou 450001, China;

3. Zhengzhou Key Laboratory of Water Resources and Environment, Zhengzhou 450001, China)

Abstract: The Yellow River Basin is not only an important ecological barrier and an important grain production core
area, but also a key area for China to win the battle of poverty alleviation. [Objective] Scientifically evaluate the
high-quality development level of the Yellow River Basin and analyze its key constraints. [ Method] Based on the study
and understanding of the major national strategies of the Yellow River, this paper gave the definition and connotation
interpretation of the concept of high-quality development, and proposed the judgment criteria for high-quality
development, including social harmony and stability, orderly economic growth, safe supply of resources, ecological
health and livability and culture advanced leadership (collectively referred to as the “Five Criteria”). Based on the “Five
Criteria”, this paper built a high-quality development evaluation system and evaluated the high-quality development level
of the Yellow River Basin from 2008 to 2018. [Result] The results show: (DThe level of high-quality development of
the Yellow River Basin is increasing, from a low level in 2008 to a medium level; @In the standard level, “ecological
health and livability” is the main restrictive criterion, while “safe supply of resources” is the primary advantage criterion
for the high-quality development of the Yellow River Basin; & The spatial and temporal differences of high-quality
development level in the Yellow River Basin are obvious. Among the provinces, Shandong is the most stable. In the time
dimension, the differences among provinces are the first gradually shrink after expansion. [Conclusion] The level of
high-quality development in the Yellow River Basin needs to be further improved.

Key words: high-quality development; judgment criterion; evaluation system; high-quality development index;
Yellow River Basin
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