Since the release of E3SMv1, considerable efforts have been dedicated to improving the model’s computational performance and physical fidelity. In this presentation we highlight developments relevant to the Water Cycle campaign of E3SM.  Notably, the standard resolution configuration (100 km atmosphere, 30-60 km ocean) of E3SMv2 is nearly twice as fast as ESMv1.  The fidelity of the simulated climate in E3SMv2 is generally comparable to E3SMv1 with some notable improvements. In particular, regional sea-surface temperature (SST) biases Atlantic meridional overturning circulation (AMOC) biases are reduced in E3SMv2. In the atmosphere, cloud and precipitation biases were reduced through careful calibration of the existing cloud parameterizations. 

We will also highlight the new Regional Refined Meshes developed as a part of E3SMv2.  Relative to the standard resolution, the atmosphere resolution over North America is increased to 25km.  For the ocean, resolution is increased to 14km near the North American Coast and North Atlantic.  Single component simulations with this RRM capability demonstrates similarity to global high resolution simulations at a fraction of the computational cost.  We end by discussing the central Water Cycle science questions and simulation campaign.
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