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Abstract: Precipitation over the Qinghai-Xizang Plateau (QXP) has a significant impact on regional climate and water
cycling. Understanding the impact of global warming on the trend of precipitation over the QXP is crucially important. This
article assesses the simulation results of 20 Coupled Model Inter-comparison Project Phase 6 (CMIP6) models with the
gridded observations for the period of 1995—2014 to evaluate the performance of CMIP6 models in simulating precipitation
over the QXP. The results indicate that the CMIP6 models reasonably capture the spatial distributions of precipitation on the
QXP, which decrease from the southeast to the northwest, but the model simulations still suffer from wet bias, the mean
precipitation bias is 1.3 mmed™'. And there is a large model spread of simulated winter precipitation, the standard deviation is

larger than 3 mmed '. Under the scenario of the Shared Socio-economic Pathway SSP5-8.5 and SSP2-4.5, future projections

FAWH R E & E SRR (2023YFC3007502) , [ % [ R FBF 5 5 42 (42122036)
W B 3. 2024 —02—01
* 38 B R A, E-mail : yxljxcia@163.com



-+ 302 - IR 2E 2R CH AR R

% 60 &

of precipitation in the mid-term (2045—2065) and long term (2081—2100) based on the ensemble of 20 models (AMME) and

the ensemble of 5 optimal models (BMME) show that the future precipitation over the Qinghai-Xizang Plateau is expected to

increase, with larger increases under SSP5-8.5 than under SSP2-4.5, and larger increases in long term than mid - term.

Spatially, the mid-term precipitation changes align with the long-term , with most areas showing increases in year- and seasonal~

averaged precipitation, except for the southern portion of the region in winter and fall, and the eastern portion of the region in

summer, which show decreases in precipitation. Notably, BMME projections tend to be higher magnitudes of increase in both

annual and seasonal precipitation compared to the AMME. In future scenarios, the increase of annual precipitation is

predominantly attributable to the increase of springtime rainfall.
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Table 1 Details of 20 CMIP6 models used in this study

¥ B2 B

I ) 1] 2 AL

I PR (B X LR A 80

Commonwealth Scientific and Industrial Research Organization, Australia

1 ACCESS-CM2 192X 144
Research Council Centre of Excellence for Climate System Science, Australia
2 ACCESS-ESM1-5  Commonwealth Scientific and Industrial Research Organization, Australia 192X 145
3 BCC-CSM2-MR Beijing Climate Center, China 320X 160
4 CanESM5 Canadian Centre for Climate Modelling and Analysis, Canada 128X 64
5 CESM2 National Center for Climate Research, USA 288192
6 CESM2-WACCM National Center for Climate Research, USA 288192
7 EC-Earth3 EC-Earth Consortium , Europe 512X 256
8 EC-Earth3-Veg EC-Earth Consortium, Europe 512X 256
9 FGOALS-g3 Chinese Academy of Sciences, China 180X 80
10 GFDLESMA National Oceanic and Atmoépheric Administration, Geophysical Fluid 288 180
Dynamics Laboratory, USA
11 INM-CM4-8 Institute for Numerical Mathematics, Russia 180120
12 INM-CM5-0 Institute for Numerical Mathematics, Russia 180 <120
13 IPSL-CM6A-LR Institute Pierre Simon Laplace, France 144X143
14 MIROC6 Atmosphere and Ocean Research Institute, The University of Tokyo, Japan 256 X128
15 MPIFESM1-2-HR Max Planck Institute for Meteorology , Germany 384192
16  MPIFESM1-2-LR  Max Planck Institute for Meteorology , Alfred Wegener Institute, Germany 192X 96
17 MRI-ESM2-0 Meteorological Research Institute, Japan 320160
18 NESM3 Nanjing University of Information Science & Technology, China 192X96
19 NorESM2-LM NorESM Climate modeling Consortium, Norway 144X 96
20 NorESM2-MM NorESM Climate modeling Consortium, Norway 288192
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Fig. 1 Spatial distributions of CN05. 1 (left panel), AMME (central panel) precipitation climatology (units: mm-d™)
and relative biases between CN05. 1 and AMME (right panel) for annual (ANN), winter (DJF), spring (MAM),
summer (JJA) and autumn (SON) during 1995-2014 over the Qinghai-Xizang Plateau
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Fig.2 Taylor diagrams for annual (a) and seasonal (b~e) simulation precipitation of 20 CMIP6 models

and AMME during 1995-2014 over the Qinghai-Xizang Plateau
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Table 2 The 5 optimal models in simulating annual and seasonal precipitation
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over the period 2046—-2065 relative to 1995-2014
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Fig. 6 Projected percentage changes for annual (a) and seasonal (b~e) precipitation under SSP2-4. 5

over the period 2081-2100 relative to 1995-2014
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Fig.7 Projected percentage changes for annual (a) and seasonal (b~e) precipitation under SSP5-8. 5

Black solid dots represent grids with a statically significant change at the 90% confidence level.
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