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Spatial and temporal differences of freeze-thaw processes on dunes in
the East Desert of the Yellow River in Ningxia

QIN Haiqin'?*, ZHANG Ping', ZHAN Xiuli’, HUO Zhanhua', MA Juanli',

WU Hongyue', JIN Lei'

(1. School of Agriculture, Ningxia University, Yinchuan 750021, China; 2. School of Resources and Environment,
Ningxia University, Yinchuan 750021, China)

Abstract: The deserts and sandy lands in China totally or partly located in seasonally frozen soil regions. The
aim of this study on freeze-thaw processes of dunes was to further elucidate wind erosion and morphological evo-
lution of dunes during seasonal freezing. The freeze-thaw processes and its controlling factors of mobile dunes
and fixed dunes by barrier located in the East Desert of the Yellow River in Ningxia were analyzed through field
observation and laboratory experiment. The results show: The freezing period of dunes was from mid-November
to early March next year, there were distinct differences in freezing duration and thickness of frozen layers
among geomorphic sites of mobile dunes (leeward slope > windward slope > top of dune). During the seasonal
freezing period, there was a surface unfrozen layer on dune which protected the frozen layer, and the thickness
of it was about 10 cm. The frozen layer thickness of mobile dune was much smaller than that of fixed sand dune
by barriers, which caused by the cyclic process of thawing and wind erosion on frozen layer surface in the wind-
ward slope of mobile dune. The thickness of frozen layer of dune top and leeward slope on mobile dune affected
by short-term (32 h) and long-term (15 d) average temperature, respectively. The results from field observation
and laboratory experiment indicated that the dune could not be frozen with sand moisture content under 1. 6%;
there was a power function relation between the hardness of frozen soil and moisture content (P<0.001), and
the hardness increased slowly with temperature decreasing.

Key words: seasonally frozen soil; freezing period; dune freezing; East Desert of the Yellow River in Ningxia
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