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The influence of riverway characteristics on the generation and dissipation

of ice dam in the upper reaches of Heilongjiang River

SONG Chunshan" *, ZHU Xinyu], HAN Hongwei]'2 , LIN Libangl, YAO Zhi'

(1. School of Water Conservancy and Civil Engineering, Northeast Agricultural University, Harbin 150030, China;
2. Heilongjiang Provincial Key Laboratory of Water Resources and Water Conservancy Engineering in Cold Region, Harbin 150030, China)

Abstract: In order to explore the correlation between the characteristics of river courses and the formation
of ice dam in the typical reaches of the upper reaches of the Heilongjiang River, the GPS tracking test
was carried out during the ice break—up period in 2019. By this method, the velocity of ice/water or the
process of ice dam can be obtained. With this, the multiple nonlinear regression method was used to estab-
lish the prediction model of the characteristics of typical river courses and the ice dam generation and dissi-
pation. The results show that the velocity decreased first and then increased with the development of river
course to downstream in the upper reaches of the Heilongjiang River. The variation of velocity can be used
to feed back the flow ice blocking situation at each reach and low velocity was good agreement with the
ice dam prone reach. By comparing the prediction results with the actual ice conditions, showed the ice
dam is easy to form in the river reach with gradient of 2%o ~ 3%oc, bend coefficient of 2.0 ~3.0, and width
to narrow ratio of sudden contraction of river channel exceeding 3.0 that during the mechanical break up.
Compared with the traditional empirical statistical prediction model, the regression model of river characteris-
tics gives priority to river characteristic elements, and the prediction accuracy reaches 85%. It more accu-
rately simulates the occurrence probability of ice dam in the upper reaches of the Heilongjiang River dur-
ing the mechanical break up.

Keywords: Heilongjiang River; ice dam; riverway characteristic; multiple nonlinear regression; prediction

model
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