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Abstract

In this paper, six probability distribution functions were employed to analyze annual minimum 7d runoff
series from 1971 to 2014 at Zaoyuan, Xinghe and Yanan gauged stations, located at the main and tributa-
ries in the Yan River basin. The different low runoff was calculated under different guarantee rates and
the trend change of runoff series was investigated. The results demonstrate that the annual minimum 7d
runoff at Xinghe and Yanan stations shows a significant upward trend, while Zaoyuan station shows a
non-significant upward trend. Focused on distribution characteristics of low runoff, the lognormal dis-
tribution (LN-2) can fit annual minimum 7d runoff series well at Xinghe station, while the P-III distribu-
tion is more suitable for the Yanan and Zaoyuan stations. The 95% frequency corresponding low runoff
is 21,254.4 m3, 11,387.5 m3and 10,800.0 m3, respectively.
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Figure 1. Study area Study area and locations of three hydrological
stations
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Table 1. Statistical features of the annual minimum 7d runoff at Xinghe, Zaoyuan and Yanan gauged stations
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A 4.6727 43286 3.3566 1.0368(1977 4F) 0.5232
T2 17.7258 12.1565 26.0842 0.3974(1991 4F) 0.9138
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Figure 2. Mann-Kendall test results of the annual minimum 7d runoff series
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Figure 3. Annual minimum 7d runoff hydrographs
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Table 2. Goodness fit results of PPCC test
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Figure 4. Frequency curve fitting results for annual minimum 7d runoff
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Table 3. The annual minimum 7d runoff under different frequency at different hydrological gauges

# 3. TEKXCHARERKIRE THER ) 7d BRBT m)

50% 75% 90% 95%
] 491 3.86 2.92 1.14
#H 431 2.67 1.86 1.08
St %z 13.03 5.78 3.09 2.13
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Figure 5. Changes in vegetation cover in the Yan River basin
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