Simulating Precipitation Efficiency Across the Deep Convective Gray Zone
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Weather Research and Forecasting (WRF) model at six different horizontal grid spacings, with initial conditions
derived from soundings in the inflow regions of convective storms, as tracked in a downscaled km-scale
regional climate reanalysis.
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Fig. 4: Grid spacing sensitivity of bulk prec:lpltat!o_n, _evaporatlon, condensat_lop a_nd PE of 10 storm F.Ig. 5:_Percentag_e.(.i|ff.erence. betweeq 10 pre§ent-cllmate and 10 future-climate storm cases. The |d_eaI|zed _future.-cllmate e Future outlook: Apply both PE methods on

cases. All quantities are averaged over the storms’ lifetime and area. The y-axis indicates the ensemble simulations were initialized with soundings derived from a km-scale pseudo-global warming (PGW) climate simulation over

mean (and 25%/75™ percentiles) between each case at different horizontal grid spacings and the CONUS. These simulations were forced with the observed large-scale circulation from the ERAS reanalysis, but with a warmer storms tracked in downscaled km-scale climate

corresponding cases simulated with a 250 m grid spacing. The PE shows less sensitivity to grid spacing (~2K) and moister atmosphere. The SV method suggests a future decrease in PE due to a larger increase in | _

and smaller variability between cases compared to condensation and evaporation. The accuracy of condensation than in precipitation. simulations

simulated PE at a 4 km grid spacing is ~15% relative to simulations at 250 m.

Kukulies, J., Prein, A. F., & Morrison, H. (2024). Simulating precipitation efficiency across the deep convective gray zone. Journal of Geophysical Research: Atmospheres, 129(24)



