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Fig. 1 Map showing the Inner Mongolia reach of the Yellow River
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Fig. 3 Annual variations of the low discharge days, water storage, relative inflow during 1998 — 2015 (a)

and their spectral densities (b)
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A study of low discharge process and impacting factors of Toudaoguai Reach in
Inner Mongolia of the Yellow River during ice flood period

QUAN Dong', LIChao', LU Xinchuan®, SHI Xiaohong', YANG Zhaoxia'
(1. College of Water Resources and Civil Engineering , Inner Mongolia Agricultural University, Hohhot 010018, China;
2. Yellow River Wanjiazhai Water Multi-purpose Dam Project Co., LTD, Taiyuan 030002, China)

Abstract: During icing period, with the exception to freezing, large amount of water from the section of the
Yellow River in Inner Mongolia is converted into channel storage. This will lead to a long low discharge process
at Toudaoguai Hydrology Station. Longer low discharge process will lead to ice flood during the break-up peri-
od. The critical low discharge value, 330 m*+s™', was defined after analyzing the changing process and character-
istics of Toudaoguai Hydrology Station discharge from 1998 to 2016. Based on this value, analysis of low dis-
charge process was conducted using R/S range analysis method, Fourier transformation method and multiple lin-
ear regression analysis. The Logit and Probit nonlinear probabilistic models were used to discuss factors of low
discharge process at the same time. The result showed that the number of low discharge days was decreasing,
and there was a significant impact relation between low discharge process and change in upstream relative dis-
charge. The low discharge process synchronized with change in upstream relative discharge, but lagged behind
the change in channel storage. By using Logit and Probit models to analyze the response probability of duration
of low discharge changing with each influence factors, ice discharge was a primary influence factor of low dis-
charge process. The temperature and condition of the freeze-up site, as well as the relative coming discharge,
were the main factors also.

Key words: Toudaoguai Reach of the Yellow River; ice flood period; low discharge change process; influence

factors
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