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Abstract

With the intensification of global climate change, its impacts on hydrological processes in river
basins are becoming more and more significant. As an important water resource region in south-
ern China, the runoff changes in the Xiangjiang River Basin not only directly affect the sustainable
utilization of regional water resources, but also have far-reaching significance on ecological secu-
rity and socio-economic development. This study is based on the VIC (Variable Infiltration Capacity)
hydrological model, combined with the climate model data from the Sixth International Coupled
Model Intercomparison Program (CMIP6), to systematically predict future changes. The results
show that the climate and runoff changes in the Xiangjiang River Basin in the future period (2020~
2099) exhibit significant features at both temporal and spatial scales. At the interannual scale, both
precipitation and mean temperature show increasing trends in the future period under SSP2-4.5
(medium emission scenario) and SSP5-8.5 (high emission scenario), and the increase is more sig-
nificant under the high emission scenario; runoff increases significantly under both scenarios, and
the increase is greater under the medium emission scenario. On the chronological scale, the 2020s,
2030s, and 2060s are dry periods for precipitation and runoff, and the 2040s, 2050s, 2070s, 2080s,
and 2090s are abundant periods. Extreme precipitation and runoff events are likely to be concen-
trated in the 2040s, 2080s, and 2090s under the SSP2-4.5 scenario, and the 2040s, 2080s, and 2090s
under the SSP5-8.5 scenario 2040s and 2070s. The temporal distribution of runoff is highly con-
sistent with precipitation changes, which further verifies that precipitation is the dominant driving
factor of runoff changes, and future runoff changes in the Xiangjiang River Basin are mainly caused
by precipitation. These studies provide important references for future water resource manage-
ment and natural disaster prevention in the basin.

Keywords
CMIP6 and VIC Models, Xiangjiang River Basin

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

KSR N R B2 B ARSI F s i fE . KHALICK, 5% 388 1R K S
SRR T EORSS 7). Bl 2B N K SO FR IR T i, FRUREE SIS MK SCBERY, Freeze £ Harlan
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Table 1. Basic information on the six CMIP6 global climate models
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Table 2. Future climate scenarios and implications
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Figure 1. Comparison of observed and simulated runoff on monthly time scales for the calibration and validation periods in
the Xiangjiang River Basin (red and black lines are measured and simulated runoff, respectively). The left side of the black
demarcation line is the calibration period and the right side is the validation period
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Figure 3. Interannual variability of precipitation in the Xiangjiang River Basin during the period 2020~2099 under two emis-

sion scenarios, SSP2-4.5 (upper panel) and SSP5-8.5 (lower panel), simulated based on six climate models
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Figure 4. Interannual variations of annual mean temperature in the Xiangjiang River Basin during 2020~2099 under two
emission scenarios, SSP2-4.5 (upper panel) and SSP5-8.5 (lower panel), simulated based on six climate models
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Figure 5. Interannual variability of annual runoff in the Xiangjiang River Basin during the period 2020~2099 under two emis-
sion scenarios, SSP2-4.5 (upper panel) and SSP5-8.5 (lower panel), simulated based on six climate models
5. BN 2020~2099 “EHAIEIFE SSP2-4.5 ((LE)FA SSP5-8.5 (FE)AMHAIMIER T, ETFAMSEERIELIAE

BRREFREN

DOI: 10.12677/aep.2025.154057 514 IR R AT IR


https://doi.org/10.12677/aep.2025.154057

hEE

100

km3

50

ARRITHA RARITH ARRHA

EOEH m SSP2-4.5 I SSP5-8.5

Figure 6. Annual runoff in the near future, far future and entire future period under high and medium emission
scenarios versus base period
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Figure 7. Dendrochronological changes in temperature, wind speed, precipitation and runoff in the Xiangjiang River Basin in
the future period
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