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Abstract: Water cycle in mountainous region is an essential component of the global water cycles. However unique
topography, ever-changing socio-economy and variable environmental gradients make a unique situation and diverse
hydrological conditions in these regions. The emergence of modern technologies, such as Remote Sensing and
Information Technology have made large scale hydrological studies possible in the mountainous ecosystem and
opened up a new horizon for hydrological research in mountains for both current and future researchers all across the
globe. Large vertical gradient in mountainous region condenses the natural geographical and ecological
characteristics at the horizontal scale and these regions have a variety of environmental sensitivities. Therefore, the
responses of hydrological processes due to land use change and climate variability in the mountainous areas are more
dramatic than those in the plains. On the other hand, flood control, disaster management, and sustainability
assessment of regional water resources are also required to understand the hydrological processes in the mountainous
areas due to global climate change. Hydrological models have been proved as the important tools for water cycle
researches for decades. With the launch of the PUB program and the application of new observation methods in the
past 20 years, hydrological simulations have made a great progress. However, a series of problems such as the
complexity of runoff generation and concentration, lack of measured hydrological data still prevent successful
hydrological modelling in the mountainous regions. This review systematically introduced the research progress of
hydrological modelling in the mountainous regions from four basic aspects: (i) data acquisition, (ii) parameter
estimation, (iii) model structure, and (iv) modelling theory. Then, the domestic applications of empirical,
conceptual , and distributed hydrological models were reviewed. Moreover, the challenges and difficulties in the
current hydrological simulation were discussed for the heterogeneity of hydrological elements, driving force, data
uncertainty and intensive human disturbances in the mountainous regions. It is concluded that multi-process
coupling, multi-source data acquisition, and assimilation in the context of big data, nature-society dualistic water

cycle modeling could foster the future development of hydrological modelling in mountainous regions.
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