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hydrological stations in the Tuotuo River basin
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Fig.2 The variations of annual mean temperature (a), annual mean maximum temperature (b) and annual mean

minimum temperature (¢) in the Tuotuo River basin, 1981 — 2015
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Table 1 The decadal variations of temperature anomaly (annual mean, annual maximum and annual minimum air
temperatures) for the four seasons in Tuotuo River basin
PN I OR/TC /T RALAE/C
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2011 — 20154F 0.41 0. 60 1.42 1. 19 -0.20 0.25 0.78 0.72 1.17 0. 88 1. 60 1. 84
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Fig. 3 The variations of precipitation of annual mean (a) and seasonal mean (b, c, d, e) in the Tuotuo River basin, 1981 — 2015
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Table 2 The decadal variations of precipitation anomaly of the four seasons and flood season, non-flood season,

annual mean in Tuotuo River basin
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Table 3 The decadal variations of evaporation anomaly of the four seasons and flood season, non-flood season,
annual mean in Tuotuo River basin (unit: mm)
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Table 4 The decadal variations of the four seasons and flood season, non-flood season, annual mean runoff anomaly in

Tuotuo River basin (unit: m’+s™)

A # = K % ] LT i
1981 = 1990 4% -18.34 -26. 50 -36. 13 -28.96 -27.75 -35.38 -28.14
1991 — 2000 4F -9.72 -16. 65 -21.33 1.68 ~16.96 -19.78 -17.11
2001 - 20104F 4.74 28.09 41.43 16. 84 28.27 44.84 30. 51
2011 - 20154F 46. 84 30. 12 32.10 17. 44 32.82 20.23 29.54
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Fig. 6 The difference curve of annual rainfall and runoff in
the Tuotuo River, 1981 — 2015
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Fig. 7 Distributions of the vertically integrated water vapor flux for the rainiest (a) and rainless years (b) (The light and dark

shadow areas indicate areas where water vapor transport is greater than or equal to 5 and 10 kg-m™+s™".

The black box indicates the Tuotuo River)
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Table 6 The correlation coefficients between air temperature and runoff in Tuotuo River basin
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Effect of climate warming on the runoff of source regions of the Yangtze River:
take Tuotuo River basin as an example

LUO Yu'?, QIN Ningsheng'?, PANG Yishu’, WANG Chunxue’,
LIU Jia’, LI Jinjian’, LIU Xisheng'
(1. Institute of Plateau Meteorology , China Meteorological Administration / Heavy Rain and Drought-Flood Disasters in Plateau and
Basin, Key Laboratory of Sichuan Province, Chengdu 610072, China; 2. Sichuan Climate Center, Chengdu 610225, China;
3. Chengdu University of Information Technology, Chengdu 610225, China; 4. Hydrological and Water Resources
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Abstract: Under the background of climate warming, the annual and seasonal temperatures of the Yangtze Riv-
er since the 1960s have shown a significant warming trend; evaporation and runoff have generally increased.
Since the beginning of the 21st century, precipitation in the source regions of the Yangtze River has increased.
Tuotuo River is the main river in the source areas of the Yangtze River, which is of great practical significance to
study the impact of climate warming on the runoff in the source areas of the Yangtze River. By using the hydro-
logical and meteorological observation data from 1981 to 2015, the influence of climate factors on runoff are ana-
lyzed in this paper. The results show that the annual and seasonal mean temperature, the mean maximum and
minimum temperatures had increased in the 31 years; the annual and seasonal (except winter) precipitations had
increased in the 31 years in the Tuotuo River basin; evaporation had shown a decreasing trend in summer, au-
tumn and the year round, together with an increasing trend in spring and winter. Among the climate factors, pre-
cipitation was the most important factor to effect runoff, which had increased in summer and had a very close re-
lationship with runoff in summer. The influence of glacier and snow melt water on runoff was followed by the in-
crease of annual mean minimum temperature, and the influence of evaporation was obviously lower than the for-
mer two.
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