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Ice thickness inversion and ice storage estimation of Yellow River based on
satellite radar characteristic parameters

LIU Bin', JIHonglan', ZHAI Yongguang', ZHANG Baosen’, GAO Guoming’
(1. College of Water Conservancy and Civil Engineering , Inner Mongolia Agricultural University, Hohhot 010018, China;
2. Yellow River Institute of Hydraulic Research, YRCC, Zhengzhou 450003, China)

Abstract: Ice flood is a natural disaster unique to high-latitude rivers, which seriously threatens the safety of riv-
er hydraulic structures and the stability of river bank ecosystems. Ice thickness is an important basic information
for ice formation analysis, ice condition simulation and forecasting, and it can provide an important basis for ice
prevention and disaster mitigation. Whether it is ice prevention or ice utilization, ice thickness is a key parame-
ter and a physical indicator that is difficult to monitor. How to estimate it accurately and effectively has always
been the focus and difficulty in river ice research. The Inner Mongolia section of the Yellow River has a cold
flood season of up to 4 months each year. The river is meandering and is a key section for prevention and control
of floods. The acquisition of its ice thickness information is of great significance to the prevention and mitigation
of floods in the Yellow River. This paper aims to use Sentinel-1 radar image combined with Sentinel-2 optical
image to estimate the thickness of river ice in the Inner Mongolia section of the Yellow River. Taking the Baotou
to Toudaoguai hydrological station in Inner Mongolia as an example, the Sentinel-2 optical image is first pro-
cessed to extract the boundary of the Yellow River main channel before the ice flood season. Then the Sentinel-1
radar image is processed, 2 intensity information and 4 polarization decomposition parameters are extracted, and
the correlation between the 6 radar characteristic parameters and the thickness of the river ice is analyzed. The
parameters with the highest correlation were selected, and the linear regression model of ice thickness inversion
was established by statistical regression method. The adjusted R* of the model was 0. 657, and the RMSE was
verified to be 9. 82 cm, MRE was 13. 46%, and MAE was 8. 26 cm. Inversion of ice thickness during the ice
flood season, analysis of the characteristics of temporal and spatial changes of ice thickness, and estimation of
ice storage, while discussing the scattering mechanism of river ice. It proves the feasibility of active microwave
remote sensing data in the inversion of river ice thickness, and provides a reference for blizzard prevention and
disaster reduction in the Inner Mongolia section of the Yellow River.

Key words: Sentinel-1; Sentinel-2; remote sensing; river ice thickness; ice storage; Inner Mongolia section of
the Yellow River

(DeHESZ: TLAIT)



