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The variation characteristics of runoff in Dajing River and its response to climate change and
human activities

SUN Hongyue, JIA Feifei, LI Xin, SUN Cuiyang
School of Geography, Liaoning Normal University, Dalian 116029, China

Abstract: Background, aim, and scope In recent years, with global climate change and the intensification of
human activities, the runoff of many rivers has decreased. This not only aggravates the contradiction between
supply and demand of water resources, but also brings many ecological and environmental problems. Dajing
River, located in the southeast of Gulang County, Gansu Province, is a tributary of the Shiyang River system. This
study analyzes the runoff variation characteristics and its influencing factors of Dajing River, which is of great
significance to the sustainable development of the basin. Materials and methods Based on the hydrological and
meteorological data from 1956 to 2016 in the Dajing River Basin, we first analyzed the annual and interannual
characteristics of runoff variation in Dajing River using R/S analysis, Morlet wavelet analysis, sliding correlation
method, cumulative anomaly method, and Mann-Kendall mutation test method. Then we quantitatively evaluated

the effect of climate and human activities on the runoff using the method of cumulant slope change rate. Results The
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Dajing River runoff is unevenly distributed within a year. The peak period of the runoff is from July to October,
accounting for 60.98% of the total amount of the annual runoff; since 1956, the Dajing River runoff has decreased
at a rate of 1.1 X 10° m’ per year, and the Hurst index is 0.69, indicating that the Dajing River runoff will continue
to decrease trend in future days. There are four oscillation periods in the Dajing River runoff, 2—5 a, 8—13 a,
17—24 a and 35—45 a, respectively, which are consistent with the oscillation period of precipitation (§—13 a,
17—24 a and 35—47 a). Discussion The year of abrupt change of Dajing River runoff is 2004. The whole
runoff series is divided into two stages according to the abrupt change year. Compared with the base period, the
runoff in the variation period has decreased, while the precipitation and evaporation have increased. Climate
change and human activities are the main factors leading to the runoff change of Dajing River. The contribution
rates of climate change and human activities to runoff change are 4.7% and 95.3% respectively. Conclusions The
Dajing River runoff will continue to decline in the future. Through a periodic analysis, we found a relatively
consistent periodic change rule between the runoff and the precipitation. However, even though the Dajing River
runoff shows a positive response to precipitation and temperature, human activities still play a leading role in
the reduction of the Dajing River runoff. Recommendations and perspectives The results from analyses of the
characteristics of the Dajing River runoff and its influencing factors may help us understand more about the
law of runoff variation in the Dajing River, as well as may play an important role in rationally allocating water
resources in this area and predicting future runoff changes.

Key words: runoff; climate change; human activity; Dajing River
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