LAND-ATMOSPHERE COUPLING EXPLAINS UNCERTAINTY IN SOUTHERN GREAT PLAINS SUMMER PRECIPITATION PROJECTIONS
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There is considerable uncertainty in summer precipitation projections across the Great Plains of the United States. While models generally agree on the sign of summer precipitation change in the Northern Great Plains, most global climate models do not agree on the significance of changes in the summer precipitation in the Southern Great Plains. In this study, we analyzed an ensemble of 28 global climate models from the Coupled Model Intercomparison Project Phase 6 (CMIP6), using pre-industrial control (piControl) and high-emission future scenario (SSP585) outputs. First, we identified substantial variability in atmospheric and terrestrial coupling strength across the United States in unforced simulations, with different models representing these couplings in distinct regions of the CONUS. We then demonstrated that coupling strength in unforced simulations explains a significant portion of the variance in summer precipitation change across the Southern Great Plains. However, in the Northern Great Plains, our findings indicate that large-scale atmospheric features primarily drive precipitation changes, rather than local coupling processes. This study highlights the contrasting drivers of precipitation change in the central U.S., with local coupling governing variability in the Southern Great Plains and large-scale processes dominating in the Northern Great Plains.

