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Abstract

Based on the daily observation data of temperature and precipitation of 12 ground stations in
Shule River and Heihe River basins from 1970 to 2019, the characteristics of climate change in
Shule River and Heihe River basins are analyzed by using linear regression, Kriging interpolation,
Mann Kendall method, etc. The results show that: 1) The temporal changes of temperature and
precipitation in the two basins show an increasing trend. 2) The spatial distribution of air tem-
perature in the two basins is high in the west and low in the east, and the precipitation is more in
the east and less in the west. 3) The temperature and precipitation in Shule River basin are nega-
tively correlated with altitude, positively correlated with longitude and latitude; the temperature
in the Heihe River basin is negatively correlated with altitude, positively correlated with longitude
and latitude, and the precipitation is positively correlated with altitude and longitude, negatively
correlated with latitude. 4) In the past 50 years, the abrupt change in temperature in both basins
occurred in 1994; the abrupt change in precipitation in the Shule River basin started in 1970 and
2019, and in the Hei River basin in 2012. 5) The extreme high-temperature index of the two basins
shows an upward trend, and the continuous drying index shows a significant downward trend; the
Shule River basin is prone to extreme high-temperature events and drought, and the Heihe River
basin is more prone to extreme low-temperature and extreme precipitation events.
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Figure 1. Schematic diagram for selection and distribution of
meteorological stations in Shule River and Heihe River basins
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Table 1. Relevant data of meteorological stations selected for Shule River and Heihe River basins
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Table 2. Definition of extreme climate index
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Figure 2. Change trend of climate values in Shule River and Heihe River basins from 1970 to 2019
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Table 3. Comparison of change characteristics of annual average temperature and
annual total precipitation in Shule River and Heihe River basins from 1970 to 2019
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Figure 3. Spatial distribution of climate values in Shule River and Heihe River basins from 1970 to 2019
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Figure 4. Correlation between climatic factors and geographical factors in Shule River and Heihe River basins from 1970 to
2019
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Figure 5. M-K abrupt change test of climatic values in Shule River and Heihe River basins from 1970 to 2019
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Figure 6. Extreme temperature index of Shule River and Heihe River basins from 1970 to 2019
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Figure 7. Extreme precipitation index of Shule River and Heihe River basins from 1970 to 2019
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