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Abstract: As an emerging research topics of limnology, variations in water level play a key role in regulating water quality, volume
and ecosystem function of lakes. However, the characteristics of plateau lake group located in central Yunnan of China have not
been well studied. Taking Lake Dianchi, Fuxian and Yangzong as the study cases, the trends of water level were analysed based on
Mann-Kendall statistic approach, and an index system related to fluctuations of water level were established with extreme precipita-
tion index generated from RClimDex and other metrological index. Coupling multiple linear regression and principal factor model, a
model for water level alteration of plateau lakes was built to distinguish main driving factors and their effects. Results showed that no
significant trend was observed in the annual water level fluctuation of these lakes from 1988 to 2015. However, water level had a
significant increase trend in Lake Dianchi at a rate of 0.025 m per year, while no trends found in the other two lakes. The extreme
climate index in the lake basins had no significantly statistic trend of temporal alteration. Reverse trends of evaporations were ob-
served in Lake Dianchi and Fuxian that have been decreasing by 21.05 mm per year and increasing by 5.52 mm per year, respec-

tively. The trend of evaporation in Lake Yangzong was not pronounced. Variation of water level in Lake Dianchi can be explained by
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climatic indexes which accounted for 49.7% of total variation, indicating that water level change can be ascribed to the combined
effects of anthropogenic activities and climatic conditions. By contrast, water level variations of Lake Fuxian and Yangzong were
mainly influenced by climatic conditions. For Lake Yangzong, evaporation, amount of precipitation and days of consecutive precipi-
tation accounted for 93.3% of variation of water level. Index of precipitation and dry spell can explain 64.5% of variation of water
level in Lake Fuxian. Extreme precipitation indices play an important role in explaining water level change in plateau lakes.

Keywords ; Lake Dianchi; Lake Fuxian; Lake Yangzong; water level; extreme precipitation; driving factors
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Tab.1 General situation of the lake basins
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YR (222610 F/km? T KA/ m km? 1z m®  KE/m JKE/mm
T (24°407 ~25°02'N, 102°37' ~ 102°48'E) 2920  1887.50(4MNfE)  309.5 15.60 5.3 927.4
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Tab.2 Definition of the indices for extreme precipitations in the RClimDex
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Fig.2 Variations of water level in central Yunnan lakes from 1988 to 2015
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Tab.3 Results of Mann-Kendall test for lake water level
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Fig.3 Interannual variations of water level in central Yunnan lakes from 1988 to 2015
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Fig.4 Monthly water level in central Yunnan lakes
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Tab.4 Results of Mann-Kendall test for precipitation and evaporation in central Yunnan lakes from 1988 to 2015
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Fig.5 Interannual variations of extreme precipitation indices and evaporation from 1988 to 2015
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Tab.5 Component matrix of precipitation indices

TE 3 By PR o7 Ry YAl 3803
J AR i
1 2 3 1 2 1 2 3
CDD -0.022 -0.478 0.821 -0.239 0.585 0.137 0.616 0.672
CWD 0.357 0.836 0.093 -0.086 0.709 0.408 0.281 -0.727
Rig mm 0.815 0.320 0.382 0.760 0.523 0.776 0.501 -0.120
Ryg 0.940 -0.191 -0.006 0.907 0.023 0.915 0.094 0.151
R, . 0.910 -0.263 -0.169 0.948 -0.019 0.891 -0.271 0.146
Rosyror 0.909 -0.321 -0.196 0.951 -0.189 0.912 -0.367 0.058
Rogyror 0.740 -0.092 -0.385 0.556 -0.561 0.671 -0.596 0.112
SDII 0.920 -0.113 0.151 0.935 0.077 0.921 0.059 0.026
PRCP 0.868 0.360 0.181 0.893 0.247 0.891 0.279 -0.137
e RN Ep IVATELEiTE 2
Tab.6 Regression model parameters of lake water level
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