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Abstract

Based on the annual maximum peak discharge (AMPD) series and meteorological observation data from
1960 to 2016 in the source region of the Yangtze River (SRYR), the trend and mutation characteristics of
the AMPD were analyzed by using linear least squares method, Mann-Kendall significance test and
Khronostat software. In addition, the correlations between the AMPD and extreme climate indices were
explored by Spearman correlation analysis method. The results show that the AMPD at the Chumda and
Tuotuohe hydrological station exhibit non-significant increasing trend in the past 57 years, with an in-
crease rate of 41.20 and 0.39 m3/(s-10a), respectively. There is no abrupt change in the AMPD series at
Chumda hydrological station, however, an abrupt decrease and increase occurred in 1972 and 1995 at
the Tuotuohe hydrological station, respectively. The Max 1-day precipitation and the Max 5-day precipi-
tation in July-September for the SRYR exhibit non-significant increasing trend. However, the maximum
value of daily maximum temperature and the minimum value of daily minimum temperature in Ju-
ly-September for the SRYR exhibit significant increasing trend, with an increase rate of 0.32°C and
0.36°C/10a, respectively. The AMPD at both stations is significantly correlated with the Max 5-day preci-
pitation in July-September. In addition, the AMPD at the Chumda hydrological station is significantly ne-
gatively correlated with the maximum value of daily maximum temperature in July-September, while
there is a significantly positive correlation between the AMPD and the minimum value of daily minimum
temperature in July-September at Tuotuohe hydrological station. The research results can provide a
scientific basis for water resource management and disaster prevention/mitigation policies in the SRYR.
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Figure 1. Location of the source region of the Yangtze River and stations
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Figure 2. The curves of the annual maximum peak discharge in the source region of the Yangtze River
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Table 1. Statistical characteristic values of annual maximum peak discharge in the source region of the Yangtze River
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Figure 3. Abrupt change analysis for the annual maximum peak discharge at the Chumad hydrological station
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Figure 4. Abrupt change analysis for the annual maximum peak discharge at the Tuotuohe hydrological station
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Figure 5. The curves of the extreme precipitation indices from July to September in the source region of the Yangtze River
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Figure 6. The curves of the extreme precipitation indices from July to September in the Tuotuohe station
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Figure 7. The curves of the extreme temperature indices from July to September in the source region of the Yangtze River
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Figure 8. The curves of the extreme temperature indices from July to September in the Tuotuohe station
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