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Abstract

Based on the monthly temperature and precipitation grid data of the Plateau from 1961 to 2020,
the spatio-temporal distribution characteristics of climate change on the Qinghai-Xizang Plateau
over the past 60 years were systematically analyzed using methods such as the climate trend rate
method and the moving average method. The results show that: 1) From 1961 to 2023, the precipi-
tation on the Qinghai-Xizang Plateau has generally shown a significant increasing trend, with a rate
of 5.05 mm/10a. Spatially, it decreases from southeast to northwest, and the climate trend rate
ranges from -23.55 to 31.47 mm/10a. Meanwhile, the precipitation shows obvious altitude differ-
entiation in the vertical gradient. Wavelet analysis reveals that the precipitation has a main cycle of
36 years and a secondary cycle of 10 to 15 years, demonstrating typical multi-scale fluctuation char-
acteristics. 2) The precipitation in all four seasons shows an upward trend, with the most significant
increase in spring (2.77 mm/10a). Summer is the main precipitation period (accounting for 58.42%
of the annual total), while winter has the least precipitation (only 3.95%). The seasonal distribution
is uneven, and the spatial distribution of precipitation in each season is consistent with the annual
precipitation, showing a pattern of high in the southeast and low in the northwest. 3) The annual
average temperature has significantly increased, with a rate of 0.22°C/10a. Spatially, it is higher in
the southeast and lower in the central and western regions and the high-altitude areas in the north-
west. The climate trend rate ranges from 0.01 to 0.39°C/10a. The temperature decreases signifi-
cantly with increasing altitude. The annual average temperature in the < 2500 m area is 17.88°C,
while it drops to =7.6°C in the > 4500 m area, showing a typical vertical decreasing feature. Wavelet
analysis indicates that the temperature has a main cycle of 28 years and a secondary cycle of 8 to 10
years, with obvious periodic warming fluctuations. 4) The average temperature in all four seasons
has increased, with the most significant increase in winter (0.32°C/10a). The spatial distribution of
warming is heterogeneous, with a higher increase in the southeast than in the central and western
regions and the high-altitude areas in the northwest.
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Figure 1. Overview map of the study area
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Figure 2. The temporal variation of annual precipitation on the Qinghai-Xizang Plateau (a: 60-year average annual precipitation
variation time series; b: Annual average precipitation anomaly variation over 60 years
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Figure 3. The spatial distribution of annual precipitation and its climate tendency rate on the Qinghai-Xizang Plateau (a:

Annual precipitation; b: Climate propensity rate)
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Figure 4. Analysis of the Periodic Variation characteristics of the Multi-year Average Precipitation on the Qinghai-Xizang
Plateau from 1961 to 2020 (a: Variance graph; b: Real part diagram; c: First Time scale; d: The second time scale)
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Figure 5. The interannual variation of the multi-year average precipitation on the Qinghai-Xizang Plateau from 1961 to 2020
in different time periods (a: 1961~1990; b: 1971-2000; c: 1981-2010; d: 1991-2020)
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Figure 6. The spatial distribution of the multi-year average precipitation on the Qinghai-Xizang Plateau from 1961 to 2020 in
different time periods (a: 1961-1990; b: 1971-2000; c: 1981-2010; d: 1991-2020)
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Figure 7. The proportion of precipitation and area within different altitude intervals
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Figure 8. The anomaly variation trend of the average annual precipitation in each of the four seasons (a: Spring; b: Summer;
c: Autumn; d: Winter)
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Figure 9. The spatial distribution of the average annual precipitation in the four seasons on the Qinghai-Xizang Plateau (a:
Spring; b: Summer; c: Autumn; d: Winter)
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Figure 10. The proportion of seasonal precipitation in the multi-year average
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Figure 11. The temporal variation of annual temperature on the Qinghai-Xizang Plateau (a: 60 a annual average change time
series; b: Annual average temperature anomaly variation over 60 years)
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Figure 12. The spatial distribution of annual temperature and its climate tendency rate on the Qinghai-Xizang Plateau (a:
Annual temperature; b: Climate propensity rate)
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Figure 13. Analysis of the Periodic Variation characteristics of the Multi-year Average temperature on the Qinghai-Xizang
Plateau from 1961 to 2020 (a: Variance graph; b: Real part diagram; c: First Time scale; d: The second time scale)
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Figure 14. The interannual variation of the multi-year average temperature on the Qinghai-Xizang Plateau from 1961 to 2020
in different periods (a: 1961-1990; b: 1971-2000; c: 1981-2010; d: 1981-2020)
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Figure 15. The spatial distribution of the multi-year average temperature on the Qinghai-Xizang Plateau from 1961 to 2020 in
different periods (a: 1961-1990; b: 1971-2000; c: 1981-2010; d: 1991-2020)
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Figure 16. The temperatures within different altitude ranges and their corresponding area proportions
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Figure 17. The variation trend of the average temperature anomaly year by year in the four seasons (a: Spring; b: Summer; c:
Autumn; d: Winter)
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Figure 18. The spatial distribution of the average annual temperatures in the four seasons on the Qinghai-Xizang Plateau (a:
Spring; b: Summer; ¢c: Autumn; d: Winter)
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