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Fig. 1 Sketch map of meteorological and hydrological stations over the Weihe catchment
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Fig. 2 Evolutions of annual hydro-meteorological variables of the Weihe catchment
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Table 1 Results of Mann-Kendall trend test and Pettitt test for the annual precipitation and runoff series
over the Weihe catchment in the period of 1961—2013
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Fig. 3 Double mass curve of the cumulative precipitation and runoff depth
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Hydrological drought characteristics in the Weihe catchment
in a changing environment *
REN Liliang'*, SHEN Hongren'?, YUAN Fei'”*, ZHAO Chongxu'*, YANG Xiaoli*, ZHENG Peili’

(1. Sate Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China;
2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract; Environmental change not only quantitatively affects water resources, but also causes non-stationarity in
hydrological processes, which challenges the applicability of traditional drought assessment methodologies. Based on
data for 1961 to 2013 from two hydrological stations, 62 rain gauge stations, and 24 meteorological stations within the
Weihe catchment, this study evaluated the effect of climate change and human activities on runoff reduction using a
macro-scale distributed hydrological model along with the Variable Infiltration Capacity ( VIC) model. The spatiotem-
poral characteristics of hydrological drought were analyzed by the Standardized Runoff Index (SRI) which was calcu-
lated by multi-parameterization schemes. The robustness of SRI under non-stationarity as well as the impact of environ-
mental change on the hydrological evolution were analyzed. Results showed that the observed significant runoff reduc-
tion at the Xianyang and Huaxian hydrological stations in the period of 1991—2013 was mainly due to human activi-
ties, which accounted for —66. 7% and —71. 0% of the total change, respectively. The SRI, series that were based on
the time-variant parameterization scheme, could rationally reproduce the historical hydrological droughts. It was also
found that after 1991 human activities mainly resulted in the short-term drought fluctuation and climate change mainly

led to the trends of droughts and floods in the Weihe catchment.

Key words: climate change; human activity; runoff; hydrological drought; spatiotemporal characteristics;

Weihe catchment
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