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Fig. 1 The variance of meteorological element during observation period in salt ponds of the Qarhan Salt Lake
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Fig. 5 The comparison of predicted value and measured value of evaporation in salt fields on monthly scale
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The Variations of Meteorological and Hydrological Factors across Different
Temporal Scales and Their Influences on Evaporation within Salt Ponds of the
Qarhan Salt Lake

ZHANG Xiying"“#*, ZHU Haixia"**, ZHU Lei*, CHEN Wenxiang*, CHEN Liang"?,
LI Wenxia™*?*, ZENG Fangming"?, ZHU Dengxian®, DUAN Xinyi*#?*

(1. CAS Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources, Qinghai
Institute of Salt Lakes, Chinese Academy of Sciences, Xining, 810008, China; 2. Qinghai Provincial Key
Laboratory of Geology and Environment of Salt Lake , Xining, 810008, China; 3 University of Chinese
Academy of Sciences , Beijing, 100049, China; 4 QingHai Salt Lake Industry Co., Lid., Golmud,
Potassium Fertilizer Branch , Golmud, 816009, China; 5 QingHai Salt Lake Industry Co., Lid.,
Golmud , Resources Branch, Golmud, 816000, China)

Abstract: At present, studies on evaporation in the Qarhan Salt Lake mainly focus on the influence of
meteorological factors on brine evaporation. Whereas, the relationship between brine evaporation and
meteorological factors in different time scales is less constrained. In this study, we observed meteorological
factors such as temperature, dew point temperature, wind speed, relative humidity, daily solar radiation in
the Qarhan Salt Lake, as well as fresh water and brine evaporation rates, water temperature and water
depth of salt ponds with different brine densities from November 5, 2020 to May 1, 2023. We also moni-
tored hydrological factors such as flow rate of the replenishing river, Golmud River, in the Qarhan Salt
Lake. Correlation analysis, multiple regression modeling techniques are applied to simulate evaporation at
hourly, daily, and monthly intervals. The findings indicate a consistent pattern in the variations of water
temperature, water level, and freshwater evaporation rates across different salt ponds. The fluctuations in
brine evaporation show direct correlation with the densities of the salt ponds. Additionally, the correlation
between evaporation and meteorological factors is enhanced with the increase of time scale. The evapora-
tion of the Qarhan salt ponds is mainly affected by ambient temperature on hourly and monthly scale, and
by solar radiation on daily scale. Under extreme weather condition, it exhibits synchronous variations
between the hydrological factors of river and micro-meteorological factors of the salt ponds, while, a subsequent
lag effect on evaporation. The results can provide theoretical guidance for the production of salt pans.

Key words: Qarhan Salt Lake; Salt ponds; Evaporation; Meteorological factors; Hydrological parameters;
Different temporal scale



