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Tab.1 Top 5 annual highest and lowest water

levels in Shijiu Lake m
A B fm KA AE AR KA
H 9G4 7) i1 H 1 C4E-HD 1A
2016-07 12.99 2021-02 4.26
2020-07 12. 87 2011-06 4.31
1999-07 12. 60 2007-05 4.83
1983-07 12.28 2020-01 4.89
1996-07 12.17 2014-01 4.90
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Fig. 1 Linear trend fitting of yearly water level at

Sheshan and rainfall at Ma’ anshan
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Fig.2 M-K test for yearly water level at Sheshan
and rainfall at Ma’ anshan
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Fig.3 Accumulated distance between average process for

Sheshan yearly water level and Ma’ anshan yearly rainfall
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Fig. 4 Seasonal and trend decomposition of monthly
water level at Sheshan for different time serials
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Fig. 5 Wavelet coherence spectrum of yearly water

level and rainfall and temperature
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Hydrological Rhythm Change of Shijiu Lake and Its Ecological

Effect Under New River Lake Relationship
LUO Li-ya's TONG Jian', ZHOU Jie’, PANG Mai-tian’ , WANG Yong’
(1. Jiangsu Hydrological and Water Resources Survey Bureau, Nanjing 210029, China;
2. Hydraulic Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210029, China;
3. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: In order to quantitatively analyze the impact of upstream reservoirs and the operation of the Three Gorges
Project on the hydrological rhythms of the lower reaches of the Yangtze River and lakes, M-K test, cumulative anomaly
method, wavelet coherence spectrum method and other hydrological time series trend analysis methods with STL time se-
ries decomposition method were used to analyze the 49-year historical water level data of Sheshan Station at Lake Shijiu.
The long-term change trend and law of hydrological rhythm of Lake Shijiu under the new relationship between Yangtze
River and Lake Shuijiu were analyzed. The coherent relationship between hydrological rhythm changes and local meteoro-
logical factors were analyzed along with the ecological effects under the new river-lake relationship. Under the new river-
lake relationship, the dry season is earlier and longer and the averaged water level is higher, the extreme low water level
is more likely to occur, the variation is gentler, and it is difficult for high water level to happen. The extreme high water
level in the flood season is lower and happens later, the averaged water level is lower, ends earlier, and the amplitude is
gentler. The early dry season is beneficial to increase aquatic plant biomass, but the decrease of water level variation in
dry season may cause biodiversity to decrease.

Key words: hydrological rhythms; ecological effects; Lake Shijiu; time series decomposition
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Construction of Hydraulic Turbine Operating Characteristic

Surface Based on Moving Least Square Method
LI Peng'.LIU Yan-na®"’

(1. Gansu Water Resources and Hydroelectric Investigation and Design &. Research Institute Co. , Ltd. , Lanzhou
730000, China; 2. Guodian Nanjing Automation Co. . Ltd. » Nanjing 210032, China; 3. Nanjing Hohai
Nanzi Hydropower Automation Co. s Ltd. s Nanjing 210032, China)

Abstract: The distribution of measured operating data of hydraulic turbines is non-structural and uneven density. The
moving least squares method was used to fit the measured operating parameters to obtain the spatial characteristic surface
of the water turbine, which can reflect the local characteristics of data surface and avoid the distortion caused by the
differences of data distribution density. The Riyadh criteria was used to perform preliminary data filtering. The support
radius was adaptively determined by local fitting across different ranges of discrete sample points. The robust moving
least square surface reconstruction model was established combined with the Mahalanobis distance denoising method.
Compared with the least squares method, the example calculation results show that the moving least squares method fits
the operating characteristics of hydraulic turbines with higher accuracy and supplements the local data effectively. The re-
sult can reflect the operating characteristics of hydraulic turbines authenticity, which provides a reference for correcting
the operating characteristic curve given by the turbine manufacturer.

Key words: moving least square method; turbine operation data; surface fitting; support radius; characteristic surface





