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Abstract

In recent years, because of the climate change and human activities in the source region of the Yellow
River, both the ecosystem and hydrological conditions have undergone significant changes. This paper
investigated the impact of climate change on the source region of the Yellow River, and analyzed the
trend of temperature in the source region, the age of mutation, seasonal distribution, trend of precipita-
tion, and variation of runoff. In this paper, the distribution uniformity of runoff was determined by cal-
culating the non-uniform distribution coefficient of annual runoff. The trend of the whole series was
judged by analyzing the curve of the moving average sequence. The change of accumulated anomalous
curve could be used to judge the approximate time of mutation and the long-term continuous change and
evolution trend. The results showed that in the analysis of climatic factors, the annual mean temperature
in the source region of the Yellow River increased significantly from 1960 to 2014 in the long time series.
According to the results of precipitation change analysis, the distribution of precipitation in the source
region of the Yellow River was quite different. The interannual variation of precipitation showed an in-
significant increase overall. The non-uniform coefficient and the concentration of runoff in the source
region of the Yellow River were large, which indicated that there was a clear seasonal change in the dis-
tribution of runoff. The overall runoff showed a decreasing trend, especially during the period of 1990s
to mid-21st century.
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Figure 1. The time series of the average temperature of the
Yellow River source
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Figure 2. Cumulative temperature anomalies map
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Figure 3. Multi-year average monthly precipitation and its distribution ratio, seasonal distribution of precipitation in the Yellow River
Basin
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Figure 4. Change of average annual precipitation over the
Yellow River
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Figure 5. Time series distribution of flood season and non-flood season rainfall over the Yellow River source
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Table 1. Average intra-annual runoff distribution of Tangnaihai hydrological station
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Table 2. Distribution characteristics of runoff in the Yellow River Basin during the years
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Figure 6. Multi-year average monthly runoff distribution of
Tangnaihai hydrological station
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Figure 7. Variation of runoff of the Yellow River Source re-
gion (Tangnaihai Station)
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Figure 8. Curve of cumulative runoff of the annual runoff,
flood season and non-flood season
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