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Fig. 1 Flow chart of runoff-conflux of HIMS model
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Fig. 2 Map of meteorological, hydrological stations and sub-basins in the Huangshui river basin
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Tab. 1 Parameters sensitivity analysis and validation of simulated daily results

I 55 g
i - — —
! Bk | AT i SRHB
E (YE N4 0.70 0.73 0.69 0.55 0.69 0.72
4 LB 0.70 0.74 0.69 0.61 0.69 0.73
Bk ES Y1 0.66 0.68 0.52 0.41 0.54 0.62
] NIEE 0.68 0.69 0.68 0.60 0.68 0.73
F2 HIMS#EESH A EZFEMWIELER
Tab. 2 Parameters sensitivity analysis and validation of simulated monthly results
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H —
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% E LEFS 0.95 0.95 0.97 0.94 0.91 0.90
LS I REL 0.95 0.96 0.97 0.94 0.91 0.91
5 3iF HES 0.95 0.94 0.96 0.94 0.91 0.94
g R AHIEREL 0.96 0.95 0.97 0.94 0.94 0.95
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Fig. 3 Comparison of the simulated monthly runoff data to the observed data at six hydrological stations in the Huangshui river basin
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Fig. 4 Trends of the changes of average annual temperature

and average annual precipitation in the Huangshui river basin
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Tab. 3 Simulated annual runoff changes in

different scenarios (unit: %)
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30% , 42 3t a1 I 2 45% 5 MR KRS SR TEE
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Runoff simulation of climate change scenarios based on HIMS model
in the Huangshui river basin

ZHANG Yanjiao', GAO Xiaohong', LI Qijiang’, CHEN Qiang’, YANG Junjun'
(1. Qinghai Normal University/Key Laboratory of Qinghai-Tibet Plateau Environment and Resources,
Ministry of Education, Xining 810008, China;
2. Hydrology and Water Resources Survey Bureau of Qinghai Province, Xining 810001, China)

Abstract: It is important for rational water use and water management to study the change of runoff processes
in response to climate change. Based on HIMS(Hydro-Informatic Modeling System) model, using daily precipi-
tation data from 33 rainfall stations from 1986 to 2000, and daily maximum and minimum temperature mea-
sured at 8 meteorological stations, this paper presents a simulation of runoff processes in the Huangshui river ba-
sin in Qinghai province. Parameter sensitivity analysis and validation of the simulation are conducted using the
recorded runoff data from six hydrological stations during the same time period. Results indicate that efficiency
coefficient and correlation coefficient of the simulated daily data at five stations exceed 0.5, except Shiyazhuang
station; the efficiency coefficient and correlation coefficient of the simulated monthly data at five stations ex-
ceed 0.9. Daily and monthly sensitivity analysis and validation generates good outcome as well, demonstrating
that the HIMS model applies to the runoff processes in the Huangshui River basin very well, and can be used to
simulate the scenarios of areal responses to climate change, which meets the requirements of water resources
management. Based on this, the changes of precipitation and temperature in recent 50 years(from 1961 to 2010)
in the Huangshui River basin are analyzed, and the hydrological responses(runoff) to 9 types of possible climate
change scenarios are simulated and analyzed. The results suggest that climate change has significantly effects on
the runoff of the Huangshui River basin. If temperature rises and precipitation decreases, then runoff shows a
strong tendency to decrease; on the contrary, if changes of temperature and precipitation reverse, runoff shows a
tendency to increase. In addition, in the Huangshui river basin, precipitation is the key climatic factor, and the ef-
fect of precipitation change on runoff processes is significantly greater than that of temperature change.

Key words: HIMS model; runoff simulation; climate change scenario; Huangshui river basin; Qinghai province



