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Abstract: [Objective] This study investigates the spatiotemporal evolution of extreme climate indices and
evaluates the comprehensive risk of extreme climate events in the Jinsha River Basin, in order to reveal the
vulnerability and potential threats of the regional climate system, and to provide a scientific basis and decision-
making support for disaster prevention and mitigation, water resource management, and adaptive planning in the
basin. [ Methods] Temperature and precipitation data from meteorological stations within the Jinsha River Basin
from 1960 to 2010 were selected, and 26 extreme climate indices for temperature and precipitation were
calculated, including maximum temperature (TXx) , minimum value of maximum temperature (TXn) , annual
precipitation (PRCPTOT) , and precipitation intensity (SDID. The spatiotemporal evolution trends of the
extreme indices were investigated using Kriging interpolation, Sen’s slope test, linear regression, and moving

t-tests. The comprehensive risk of extreme climate in the region was assessed using the Analytic Hierarchy
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Process (AHP). [Results] Both extreme high-temperature and extreme low-temperature events showed a
decreasing pattern from the downstream to the upstream regions of the Jinsha River Basin. The average
temperature difference was higher in the upstream region and lower in the downstream region. The number of frost
days showed a decreasing trend, while the growing season length exhibited a slowly increasing trend. In terms of
precipitation, annual total precipitation and precipitation intensity increased from the upstream to the downstream
regions. In contrast, consecutive dry days were more common in the upstream region and less common in the
downstream region. Annual precipitation fluctuated considerably, particularly in the middle and lower reaches.
The risk of extreme climate events was higher in the upstream region of the basin and lower in the downstream
region. Areas at major risk accounted for 17.8% of the total area, areas at relatively low risk accounted for the
largest proportion (28.5% ), and areas at low risk accounted for the smallest proportion (3.2%). [ Conclusion] In
the Jinsha River Basin, the extreme high-temperature indices are higher in the downstream region, while the

annual precipitation is lower in the upstream region than in the downstream region. The upstream region faces a

higher comprehensive risk of extreme climate events.
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Fig.1 Overview of Jinsha River Basin
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Fig. 2 Hotspot map of interannual slopes for extreme temperature indices
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Fig.4 Spatiotemporal distribution of extreme temperature indices
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Fig. 5 Hotspot map of interannual slopes for extreme precipitation indices
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Fig.7 Spatiotemporal distribution of extreme precipitation indices
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Fig.8 Levels of comprehensive risk assessment for extreme climate events
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