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Abstract: Based on daily streamflow data covering a 1960-2005 period, daily precipitation data during 1959-2013 period, to-
gether with data concerning crop areas and water reservoirs, thorough investigation is done on impacts of human activities ( crop ar-
eas and water reservoirs in this study) and climatic changes ( precipitation changes in this study) on hydrological processes of the
Yellow River Basin. Differentiation is done on fractional contribution of climatic changes and human activities to changes in stream-
flow. The results indicate that percentiles of streamflow components of the Yellow River Basin are all in descending tendency and
abrupt changes can be observed during mid and late 1980s and mid-1990s. The results of this study support the statement that pre-
cipitation plays the critical role in changes of streamflow across the Yellow River Basin. However, agricultural irrigation reflected by
changes in crop areas can have different impacts on different streamflow components defined by different percentiles. Specifically,
crop area changes have evident influences on streamflow magnitude and also variability of streamflow changes at the Huayuankou

Station in the lower Yellow River Basin. Changes of climatic and crop indices are subject to minor variations but have apparent
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effects on magnitude of streamflow. For quantiles around the median, there is up to a 60% increment in the relation between stre-
amflow and crop areas at the Tang Naihai Station. For the lower quantiles, there is up to a 40% reduction in the relation between
streamflow and crop areas at the Toudaoguai Station. The results of this study are significant scientifically and practically in manage-
ment of water resources and agricultural irrigation and also matter for enhancement of human knowledge concerning hydrological
processes of the Yellow River Basin under the influences of human activities and climatic changes.
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Fig.1 Catchment of the hydrological stations in the Yellow River Basin
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Fig.2 Temporal changes of the standardized indices at hydrological stations of Yellow River Basin
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Fig.3 Trends and change points of streamflow series at 5 hydrological stations in the Yellow River Basin
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Fig.4 Statistical modeling of different discharge quantiles over time at Huayuankou Station
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Tab.1 Residuals moments of different discharge quantiles and computed Filliben coefficient
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PigivE ¥fH Ji 2% (LEEER Y WA FEE 25 Filliben %
0 0.03 1.04 -1.35 -1.35 0.947
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0.10 0 1.02 -0.88 4.54 0.973
0.15 0 1.01 -0.52 3.18 0.985
0.20 0 1.02 -0.75 3.75 0.976
0.25 0 1.02 -0.76 3.90 0.975
0.30 -0.01 1.02 -0.41 2.76 0.991
0.35 -0.01 1.02 -0.42 3.04 0.990
0.40 0 1.02 -0.38 2.67 0.991
0.45 0.01 1.02 -0.34 2.45 0.990
0.50 0 1.02 -0.30 2.34 0.991
0.55 0 1.02 -0.37 2.32 0.987
0.60 0.01 1.02 -0.26 2.32 0.990
0.65 0.02 1.03 -0.08 2.36 0.994
0.70 0.02 1.03 -0.03 2.55 0.996
0.75 0.02 1.03 -0.17 2.28 0.992
0.80 0.02 1.03 -0.11 2.24 0.993
0.85 0.02 1.03 -0.11 2.13 0.992
0.90 0 1.02 0.23 2.69 0.994
0.95 -0.01 1.02 0.44 3.12 0.980
1.00 -0.06 0.98 0.67 3.84 0.980
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Fig.5 Normalized randomized quantile residuals map based on Gamma distribution fitting model with Fig.4
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Fig.7 Changes in the impact of cultivated area on the relation between rainfall and average discharge

for different quantile levels between the year 2005 and different reference years
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