
Accepted Manuscript

Research papers

Intensive precipitation observation greatly improves hydrological modelling of
the poorly gauged high mountain Mabengnong catchment in the Tibetan Plateau

Li Wang, Fan Zhang, Hongbo Zhang, Christopher A. Scott, Chen Zeng, Xiaonan
Shi

PII: S0022-1694(17)30804-1
DOI: https://doi.org/10.1016/j.jhydrol.2017.11.039
Reference: HYDROL 22397

To appear in: Journal of Hydrology

Received Date: 9 July 2017
Revised Date: 10 October 2017
Accepted Date: 22 November 2017

Please cite this article as: Wang, L., Zhang, F., Zhang, H., Scott, C.A., Zeng, C., Shi, X., Intensive precipitation
observation greatly improves hydrological modelling of the poorly gauged high mountain Mabengnong catchment
in the Tibetan Plateau, Journal of Hydrology (2017), doi: https://doi.org/10.1016/j.jhydrol.2017.11.039

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jhydrol.2017.11.039
https://doi.org/10.1016/j.jhydrol.2017.11.039


  

1 

Intensive precipitation observation greatly improves hydrological modelling of 

the poorly gauged high mountain Mabengnong catchment in the Tibetan Plateau 

 

Li Wang
 1, 2, 3

, Fan Zhang
1, 2, 3,4*

, Hongbo Zhang
1, 2

, Christopher A. Scott
5
, Chen Zeng

1, 

2
, Xiaonan Shi

1, 2
 

 

1 
Key Laboratory of Tibetan Environment Changes and Land Surface Processes, Institute of 

Tibetan Plateau Research, Chinese Academy of Sciences, Beijing, China 

2 
Key Laboratory of Alpine Ecology and Biodiversity, Institute of Tibetan Plateau Research, 

Chinese Academy of Sciences, Beijing, China 

3 University of Chinese Academy of Sciences, Beijing, China 

4 
CAS Center for Excellence in Tibetan Plateau Earth Sciences, Beijing, China 

5
 School of Geography & Development, and Udall Center for Studies in Public Policy, University 

of Arizona, Tucson, AZ 85719, USA             

 

For submission to Journal of Hydrology 

 

Abstract 

Precipitation is one of the most critical inputs for models used to improve 

understanding of hydrological processes. In high mountain areas, it is challenging to 

generate a reliable precipitation data set capturing the spatial and temporal 

heterogeneity due to the harsh climate, extreme terrain and the lack of observations. 

This study conducts intensive observation of precipitation in the Mabengnong 

catchment in the southeast of the Tibetan Plateau during July to August 2013. Because 

precipitation is greatly influenced by altitude, the observed data are used to 

characterize the precipitation gradient (PG) and hourly distribution (HD), showing 

that the average PG is 0.10, 0.28 and 0.26 mm/d/100m and the average duration is 

around 0.1, 0.8 and 5.2 hours for trace, light and moderate rain, respectively. A 

distributed biosphere hydrological model based on water and energy budgets with 

improved physical process for snow (WEB-DHM-S) is applied to simulate the 

hydrological processes with gridded precipitation data derived from a lower altitude 

meteorological station and the PG and HD characterized for the study area. The 

observed runoff, MODIS/Terra snow cover area (SCA) data, and MODIS/Terra land 

surface temperature (LST) data are used for model calibration and validation. Runoff, 

SCA and LST simulations all show reasonable results. Sensitivity analyses illustrate 
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