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Response of soil erosion to climate change in different time scales in Buha River
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Abstract: Background, aim, and scope Global warming greatly affects the process of surface erosion. Some
suggest that global warming plays a catalytic role, but there is no consensus on the mechanism. The Buha River,
the largest river in Lake Qinghai catchment, is prone to rapid response to climate change. Hydrometeorological
data provide an insight to understand the impact of climate on erosion behavior and provide a basis for
understanding the mechanism of soil erosion affected by global warming. Materials and methods The daily

water discharge, suspended sediment concentration (SSC), air temperature, and precipitation were monitored by
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the Buha hydrological station during the period of 2008 —2015. Suspended sediment flux (SSF) is the product
of SSC and water discharge, which can be converted to different time scales. Results The water discharge and
SSF show remarkable differences between the study period, and the daily/monthly values vary in several orders
of magnitude. In addition, the erosion behavior of the basin displays obvious seasonal difference, i.e. most
sediments are transported during the monsoon season. Besides, monthly SSC and discharge show clockwise
loops from 2008 to 2015. Discussion The high erosion flux in the monsoon season is attributed to large runoff
and flood events due to concentrated rainfall. Most importantly, freezing-thawing process results in additional
sediment accumulation during the spring thawing period/pre-monsoon season, with sediment output significantly
higher than post-monsoon season at the same water discharge. Conclusions The results demonstrate that rainfall
is the main controlling factor of soil erosion in the semi-arid Buha River basin, and temperature controls erosion
behavior by influencing freeze-thaw processes during spring thaw/pre-monsoon season. Recommendations and
perspectives Multi-year daily hydrometeorological data are used for the first time to analyze the erosion behavior
of the Buha River basin in different time scales, and the response of the process to climate is further discussed.

These results are necessary for understanding the response mechanism of erosion in the context of global warming.

Key words: suspended sediment; freeze-thaw process; erosion behavior; climate change; Buha River
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