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In this study, we applied Time Domain Reflectometry (TDR) to monitor the liquid water
content continuously in the frozen soil in the experiment spots of Hetao Irrigation District, which
made the evaluation the movement of the soil and salt quantitatively and continuously during
freezing-thawing period to be possible for the first time in this region. At the same time, among
the researches on mass movement under freezing-thawing condition, this study is distinctive for
its continuous observation of the liquid water in undisturbed frozen soil and for revealing the salt
transportation quantitatively in the field.

Chapter 1: The background, objectives and components of this paper are introduced.

Chapter 2: The general situation of Hetao Irrigation District, such as topography, climate, soil
situation and water resource are introduced. The past researches achievements on frozen soils in
Hetao are also introduced.

Chapter 3: The location of the research sites is showed and the investigation results about soil
basic properties are listed, as well as the soil porosity, dry bulk density, total volumetric water
content, EC, 5 value, pH value. The basic principle and indexes of Time Domain Reflectometry is
also introduced.

Chapter 4: The Birchak model successes to estimate the liquid water contents in frozen soil
through the soil layers. The results are proved to be reliable.

Chapter 5: The freezing processes are analyzed by the liquid water content and ground
temperatures.

Chapter 6: The transportation of the soil water and dissolved salts are revealed quantitatively
and the salt re-accumulation in the root zone of 0~0.4 m is reappeared.

Chapter 7: The summary and the conclusions of the study are described.
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