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Abstract

In this paper, we use the WRF model to build a multi-physics ensemble. The extreme precipitation and temperature in 2003 summer are simulated with this ensemble system over CORDEX-EA-II domain, with the ERA-Iinterim reanalysis as external
forcing. The performance of 48-member ensemble for JJA precipitation indicates certain dependence on the climate regimes, and it is also evident that Land Surface Models and radiation schemes play a crucial role for surface temperature over all
studied regions. Meanwhile cumulus and microphysical schemes have a direct effect on precipitation. Specifically, the influence of radiation schemes on precipitation is outstanding in Tibetan Plateau. The interaction between soil and atmosphere is
essential for extreme temperature simulation over CORDEX East Asia region, as the surface extreme climate produced by ensemble members with Noah LSM Is more close to observation than those with CLM4. However, the overestimation of JJA
precipitation is evident shown as continuous large rainfall instead of the periodic precipitation process.

The diurnal cycle of precipitation features noon rainfall over Tibetan Plateau. In all ensemble members, the ones with CLM4 show larger spread and aggressive overestimation of precipitation compared to Noah when simulating diurnal cycles,
Indicating that Noah LSM would be more suitable option for WRF to capture the diurnal variation for extremes over Tibetan Plateau. Analysis shows that the simulated JJA meridional wind at 850hPa is sensitive to LSMs, which reveals the indirect
effect of land-air interaction on extreme precipitation through large-scale circulation. This effect is obvious in high altitude/dry sub-regions such as northeast China, northern China, northwest China and Tibetan Plateau. The meridional hydrologic
transport can be modulated by model’s land surface process, either limiting or boosting the accuracy of model simulation of extreme precipitation. Our analysis also shows that the combination of Noah Land Surface Model(LSM), Lin microphysical,
\.G3D Cumulus and CAM radiation schemes provides the most reliable reproduction of climate extremes for both precipitation and temperature over China.
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schemes than temperature over CORDEX-EA-I1 domain, which
shows high correlations above 0.9 with little inter-group
difference (not shown here).

» Tibet Plateau Is the key region when studying the effect of
physical parameters.

IV. Conclusion

» The performances for the combinations of physical schemes in WRF for JJA precipitation in 2003 depend
observably on the regions.
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