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Abstract: To investigate future changes in extreme precipitation and projection uncertainty in a low-latitude plateau re-
gion with complex terrain, this study used daily precipitation observations from 22 national meteorological stations in
Yunnan Province during 1961—2023 and daily outputs from 22 CMIP6 global climate models statistically downscaled u-
sing NWAI-WG. Six extreme precipitation indices, namely CDD, Rxlday, RxSday, R95p, PRCPTOT and SDII, were
selected. The modified Mann-Kendall test, Taylor diagram, S score, interannual variability skill score (IVS), multi-
model median ensemble and two-way analysis of variance were applied to examine historical changes, future trends and
sources of projection uncertainty in extreme precipitation over Yunnan Province. The results show that extreme precipi-
tation in Yunnan Province during 1961—2023 was characterized by decreasing annual precipitation total, increasing
consecutive dry days and enhanced precipitation intensity. The downscaled CMIP6 models showed relatively stable per-
formance for PRCPTOT and SDII, but lower consistency for Rxlday and CDD. Under the four SSP scenarios, all wet-
related indices except CDD generally shifted from historical decreasing trends to future increasing trends, with larger

increases under higher-emission scenarios. PRCPTOT showed significant increases across the entire province under all
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scenarios, and under SSP5-8. 5, stations with significant increases in the five wet-related indices almost covered the

whole province. In all four future periods, projection uncertainty was dominated by inter-GCM differences, with GCM

contributions exceeding 70% for most intensity- and amount-related indices. In the late future, CDD was increasingly

affected by SSP scenarios and GCM x SSP interaction effects.
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