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Irrigation practices can be optimized to increase agricultural yields, but their influence on local and regional rainfall patterns is still not fully understood. In this study, the Weather Research and Forecasting (WRF) Model at the convection-permitting scale was used to simulate the impacts of irrigation on the hydroclimate in the central Great Plains (CGP) during the growing season of five wet years and five dry years. Irrigation tends to reduce near-surface and lower-atmosphere temperatures, and the cooling effect is stronger in the dry years than in the wet years. Irrigation leads to an overall increase in precipitation over CGP, and there is more increase in rainfall during the dry years than in the wet years. The enhanced increase in rainfall in the dry years could be attributed to more decrease in the lifting condensation level (LCL) and planetary boundary layer height (PBLH), but with a stronger increase in convective available potential energy (CAPE), which are favorable for isolated convections. We also explored the impacts of different irrigation intensities on precipitation events. Over the CGP, irrigation activities mainly enhance the intensity of precipitation events but do not necessarily trigger more precipitation events. With more intense irrigation, heavy precipitation may get significantly stronger. This study explores the large-scale and local effects of irrigation on precipitation under both normal and extreme irrigation conditions in order to better understand the role of irrigation in hydroclimate extremes through land-atmosphere interactions over the US Great Plains.
