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 Introduction
The various physical properties of the Yellow River ice are affected by its 

microstructure. Mastering the microstructure characteristics of the Yellow 
River ice is the primary condition for conducting research on the ice disaster in 
the Yellow River. At the different positions in the Inner Mongolia section of the 
Yellow River, samples of ice were collected. Observe the ice crystal structure 
and bubbles in ice, test density and sediment content in ice and measure the 
flow velocity under ice. In addition, the properties of the ice in the Yellow 
River are compared with the ice in the Wuliangsuhai, a track lake of the Yellow 
River. At the same time, a UAV was used to observe the ice conditions at the 
Shisifenzi bend of the Yellow River. It is expected to provide a scientific 
theoretical basis for the impact of the basic physical properties of Yellow River 
ice on the detection, prediction and disaster prevention of Yellow River ice.

The measurement
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(1)  The Wuliangsuhai Lake ice is a obviously columnar ice, grown in pure 
thermodynamically. The distribution of crystals in the ice layer of the Inner 
Mongolia section of the Yellow River is more complicated than that of 
Wuliangsu Lake. There are less cases of single granular ice or single columnar 
ice in the whole ice layer, which mainly shows the alternation of granular ice, 
columnar ice and frazil ice.
(2) The difference of sediment content and bubble content in ice is the main 
reason for the change of ice density.  
(3) Under different crystal structures, the ice density, the sediment content in ice 
and the content of bubble in ice are different.
(4) By analyzing the difference of ice structure between the Yellow River and 
the Wuliangsuhai lake, it is found that the main reason for this phenomenon is 
the difference of frozen water environment.This still needs further study.
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Results 

Figure 2. The photo of ice cover at the Shisifenzi 
bend of the Yellow River on January 17, 2020.

Figure 6. Relationship between sediment content in ice and flow 
velocity under ice.(a) (b) and (c) respectively represent the ice bottom 
is frazil ice, granular ice and columnar ice. 

Figure 1. (a) Layout of sampling sites in the Inner Mongolia Section of the 
Yellow River in the winter of 2015-2019. (b) Three transects of ice sampling 
sites at the Shisifenzi bend of the Yellow River. Image source: Google Earth, 
14 August 2020.（In the sampling sites layout of Inner Mongolia section of 
the Yellow River, the red triangle is the hydrographic station, the green 
circle is the sampling site of the ice block.）

Figure 3. Ice crystal structure of the longitudinal section in Inner Mongolia 
section of the Yellow River from 2015 to 2019.
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The annual freezing condition at 
the Shisifenzi bend of the Yellow 
River is similar, mainly includes 
the level ice and the accumulated 
ice. A large number of frazil ice 
accumulate outside the bend at 
the Shisifenzi and the level ice 
grows thermodynamically near 
the ditch, which is consistent 
with the observation results of 
the cross sect ion ice crystal 
structure at the Shisifenzi bend of 
the Yellow River.

Conclusions and Discussions

Figure 4. The relationship between ice density and sediment content in ice 
with different crystal structures.

Figure 5. The relationship between ice density and bubble content in  ice  
with different crystal structures.

Whether it is snow ice,  frazil 
ice, granular ice, intermediate 
ice or columnar ice, its ice 
density increases with the 
inc rease  o f  the  sed iment 
content in ice.

Whether it is snow ice,  frazil 
ice, granular ice, intermediate 
ice or columnar ice, its ice 
density decreases with the 
increase of the bubble content 
in ice.


