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Runoff forecasting method for alpine areas by coupling iRainSnowHydro model and weighted Markov chain//
Wang Youxiang', Wang Yuhao™**, Wu Nan®**, Li Shunzhang®**, Wang Yifan', Geng Hao', Luo Yuning”>*, Zhang
Ke>*** (1. Yunnan Power Grid Co. , Ltd. ; 2. The National Key Laboratory of Water Disaster Prevention, Hohai
University; 3. College of Hydrology and Water Resources, Hohai University; 4. Yangtze Institute for Conservation and
Development, Hohai University; 5. China Meteorological Administration Hydro-Meteorology Key Laboratory; 6. Key
Laboratory of Water Big Data Technology of Ministry of Water Resources)

Abstract: To address the difficulty in runoff forecasting in alpine areas, a runoff forecasting method coupling the
iRainSnowHydro model and weighted Markov chain was proposed. The iRainSnowHydro model considered the regulation
and storage of snowmelt water by constructing a snow reservoir, precisely depicting the process of snowmelt water outflows
from wet snow. The method also introduced a weighted Markov chain to capture the transmission and transfer rules of
simulation errors, achieving real-time error correction. The forecasting method was applied to the Wunonglong Basin in the
upper reaches of the Lancang River. The results show that the determination coefficient and Nash efficiency coefficient in
the calibration and validation periods were both over 0. 8, and the absolute value of the percentage bias was less than 10%,
indicating that the iRainSnowHydro model has a good simulation effect, especially during the snowmelt period ( March to
May). The weighted Markov chain effectively corrects the systematic underestimation of summer runoff by the model,
reducing the average relative error from 15.68% to 7.52% and significantly improving the forecasting accuracy.

Key words: snowmelt runoff; rainfall-runoff; runoff forecasting; snow reservoir; iRainSnowHydro model ; weighted Markov

chainj error correction; the Wunonglong Basin
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Fig.1 Overview of study area
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Fig.2 Spatial distribution of initial snow depth
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Fig. 5 Simulation errors of daily runoff
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Fig. 6 Daily runoff forecast results
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