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Responses of Daihai Lake water level to climatic factors and land use //LIU Bojun', XIA Jun’”, HUANG Shengzhi*,
ZHU Feilin® (1. Yellow River Engineering Consulting Co. , Ltd. , Zhengzhou 450003, China; 2. State Key Laboratory of
Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China; 3. Key Laboratory of
Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and Natural Resources Research, Chinese
Academy of Sciences, Beijing 100101, China; 4. State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China,
Xi'an University of Technology, Xi’an 710048, China; 5. College of Hydrology and Water Resources, Hohai University ,
Nanjing 210098 , China)

Abstract; With Daihai Lake in a typical semi-arid area as an example, the Mann-Kendall test, Hurst coefficient method
and ¢-test based on the ordered clustering method were used to analyze the evolution trend of water level in the lake, and the
Partial Mantel test was employed and a hydrological model for lake area without enough data was constructed to study the
response of the lake water level to climate factors and land use change. The results show that the water level of Daihai Lake
had a significant downward trend from 1959 to 2018, with abrupt changes occurring in 1982 and 2005, respectively, and
the water level will continue to decrease in the future; the water level of Daihai Lake is higher in spring due to snowmelt
and lower in autumn due to water consumption, and the decrease of water level in autumn is the most obvious in the four
seasons ; climate change and water and soil resources use are the main factors affecting the lake water level change in semi-
arid area, and the water level of Daihai Lake is the most sensitive to temperature, followed by sunshine under the condition
of climate change. Due to the complex mechanism of precipitation, runoff, and infiltration in the Daihai Lake Basin, the
water level of Daihai Lake responds with a lag to precipitation change, and the increase of forest and grass area in the lake
basin may be an important factor causing the decrease of lake water level.

Key words: water level evolution; climatic factors; hydrological model; land use type; semi-arid area; Daihai Lake
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Table 1 Model parameter calibration results
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Table 2 Impacts of climatic factors on

water level of Daihai Lake

AL p r
KOl 0.001 0.3477***
% K 0.812 -0.0377
% K 0.456 0.0002
H & 0. 006 0.1741**
IR+ K 0.001 0.2208 * * *
IR+ %K 0.001 0.2280* " *
AR+ B R 0.001 0.3298* " *
Mok + 7% 0.704 -0.0270
sk + H I8 0.031 0.1062*
&+ A 0.016 0.1282*
A+ BEK R R 0.004 0.1523**
IR+ FEK+ HIR 0.001 0.2514***
MoK +78% + H IR 0.059 0.0880
SR+ oK + R + BB 0.001 0.2062***
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Table 3 Dynamic changes of land use

types in Daihai Lake Basin

i AR/ %
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1998 4= 2008 4 2018 4F 2018 4
HEodb -2.82 -20.87 -11.40 -31.86
M H 4.82 15.66 4.35 26.51
B 3.51 9.03 3.80 17.16
K -19.27 -15.80 -6.25 -36.28
U 7.63 30.49 27.51 79.09
A A -2.73 3.11 -12.37 -12.12
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Table 4 Simulation results of water quantity in Daihai Lake
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