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Abstract

To further enhance the understanding of the snowfall mechanisms and influencing factors over the
Qinghai-Xizang Plateau, enriching the comprehension of the plateau’s climate system, this study an-
alyzes the spatiotemporal characteristics of snowfall over the TP based on simulation data from
four domestic CMIP6 (Coupled Model Intercomparison Project Phase 6) models and the ERAS rea-
nalysis data from the European Centre for Medium-Range Weather Forecasts (ECMWF). This paper
also assesses the impact of the current climate scenario on snowfall over the TP. The results indicate:
(1) There are varying degrees of differences in the spatial distribution of snowfall simulated by the
four models and ERAS5. Except for BCC-ESM1, the other three models and ERA5 all display a high-
value snowfall area in the southeastern part of the plateau, while BCC-ESM1 shows a high-value cen-
ter in the western part of the plateau; (2) In terms of spatial distribution trends, BCC-CSM2-MR,
FGOALS-f3-L, and FIO-ESM-2-0 simulate a decreasing trend in snowfall over most areas of the plat-
eau, but FIO-ESM-2-0 shows a more significant reduction in the southeastern part. ERA5 simulates
an increase in snowfall in the eastern and western parts of the plateau. Temporally, only FIO-ESM-
2-0 exhibits a more pronounced decreasing characteristic in snowfall; (3) In spring, the interannual
variability of snowfall simulated by FIO-ESM-2-0 shows no significant increasing or decreasing
trend; BCC-CSM2-MR, BCC-ESM1, and FGOALS-f3-L all simulate a weak increasing trend. In winter,
BCC-CSM2-MR and BCC-ESM1 simulate no significant trend in snowfall, with only FIO-ESM-2-0 show-
ing a clear decreasing trend; (4) The inter-annual variation of snowfall over the TP in the four mod-
els all exhibit a “double-peak” pattern, with peaks in spring and autumn, and the spring peak is greater
than autumn peaks. The inter-annual variation trend of ERAS is consistent with the models, but shows
a smoother variation.
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Table 1. Basic Information of ERAS and 4 CMIP6 Models
2 1. ERAS #1 4 4~ CMIP6 ERHEKRER

e B AL 1% mi AL
BCC-CSM2-MR Beijing Climate Center 160 x 320
BCC-ESM1 Beijing Climate Center 64 x 128
FGOALS-f3-L Chinese Academy of Sciences 180 x 288
FIO-ESM-2-0 Chinese Administration of Ocean 128 x 64
ERAS ECMWF 129 x 57
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Figure 1. Schematic diagram of bilinear interpolation
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Figure 2. Spatial distribution of annual average snowfall over the Qinghai-Xizang Plateau from 1960 to 2014
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Figure 3. Snowfall spatial trends on the Qinghai-Xizang Plateau from 1960 to 2014 (shaded area passes the 95%
significance test)
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Figure 4. Annual variation of annual mean snowfall over the Qinghai-Xizang Plateau during 1960~2014
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Figure 5. Interannual changes of snowfall on the Qinghai-Xizang Plateau during 1960~2014
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Figure 6. Interannual variation of spring snowfall on the Qinghai-Xizang Plateau during 1960~2014
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Figure 7. Interannual variation of winter snowfall over the Qinghai-Xizang Plateau during 1960~2014
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