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Fig.2 Decomposition of Precipitation Series in Flood Season
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Fig.3  Decomposition of Precipitation Series in Main Flood Season
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Fig.4 Flood season fitting—prediction relative error
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Fig.5 Main flood season fitting—prediction relative error
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Application of WPD-COA-ELM Model in the Prediction of Time Series of Monthly Precipitation in
Flood Season
YANG Qiongbo', CUI Dongwen'?

(1. Yunnan Provincial Hydrology and Water Resources Bureaw, Honghe Branch, Honghe 661100, China;
2. Yunnan Province Wenshan Water Bureaw, Wenshan 663000, China)

Abstract: According to the multi- scale non-— stationary characteristics of monthly precipitation time series, a precipitation
prediction model integrating wavelet packet decomposition (WPD) , coot optimization algorithms (COA) and extreme learning
machine (ELM) is proposed. Firstly, the non-—stationary monthly precipitation time series is decomposed into several subsequence
components by WPD; Secondly, the principle of coa is briefly introduced, and six typical functions are used to simulate and
test COA under different dimensions; The COA is used to optimize the elm input layer weight and hidden layer bias, and the
COA-ELM model is established for each subsequence component for prediction. The final prediction result is the superposition
and reconstruction of the prediction results; Finally, taking the monthly precipitation data of flood season and main flood season
of Longtan station in Yunnan Province as an example, the experiment is compared with wpd—coa—bp, wpd—elm and wpd-bp
prediction models. The results show that COA has good optimization accuracy and global search ability under different
dimensions. The average absolute error of WPD-COA-ELM model in predicting the time series of monthly precipitation in case
flood season and main flood season is only 3.91% and 3.59% respectively. The predicted value closely follows the change trend
of monthly precipitation, and the prediction accuracy is better than WPD-COA-BP model, far better than WPD-ELM and WPD-
BP model. WPD can scientifically reduce the complexity of monthly precipitation time series data and improve the prediction
effect; COA can effectively optimize elm input layer weight and hidden layer bias, and improve elm network performance.

Keywords: precipitation forecast; wavelet packet decomposition; coot optimization algorithms; extreme learning machine; simula-
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Understanding and Research on the National Standard
“Technical Standard for Groundwater Monitoring”
ZHANG Shu’an'’, LU Hongjian'?, SUN Long'"

(1. Information Center, MWR, Beijing 100053, China;
2. National Groundwater Monitoring Center, MWR, Beijing 100053, China)

Abstract: This paper briefly introduced background of the revised national standard “Technical standard for groundwater
monitoring”, and put forward the understanding of the main contents of the standard, such as the construction of monitoring
stations and automatic monitoring systems, information monitoring and data processing, information service system construction and
monitoring system operation and maintenance. The technical problems involved in the compiling of the standard, such as the full
coverage of the groundwater monitoring station network in the county—level administrative region, the setting of measuring point,
the error accuracy of manual and automatic monitoring, and the treatment method of groundwater fluctuating level, were discussed
and explored. After the implementation of this standard, it will further improve the technical level of groundwater station network
layout, well design and construction, automatic information monitoring, data processing, information service and operation and
maintenance in China, and provide important technical supports for the implementation of the second phase of national
groundwater monitoring engineering and the high—quality development of water conservancy.

Keywords: groundwater; monitoring engineering; technical standard; understanding and research



