A Simulations of Seasonal Lake Processes for the Great Lakes using a WRF-Lake model
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Abstract

Lake-atmosphere interactions are vital to weather and climate predictions over lakes and nearby regions. To dynamically simulate seasonal lake processes and lake-atmosphere interactions, a one-dimensional, physically based lake model was coupled with the Weather Research and
Forecasting (WRF) model to improve predictions of Lake Surface Temperature (LST) and lake-effect precipitation over lakes and surrounding area. The results show that the simulated LSTs for the Great Lakes with WRF-Lake agree very well with observations and have a better quality
than those from the North American Regional Reanalysis (NARR) system that shows strong warm biases. The coupled model also reasonably reproduces the seasonal sensible and latent heat flux in the Great Lakes over the period of 2003-2008 . The warm biases in the NARR LST generate
stronger surface water and heat fluxes to the atmosphere in WRF and reduce the stability in the lower atmosphere, resulting in overestimated precipitation. Lake-effect precipitation is more realistically simulated with WRF-Lake than with WRF driven by the NARR LST, indicating that the
LST plays a very important role in the precipitation processes over the Great Lakes region. The coupled WRF-Lake adds to a strong capacity in dynamically predicting lake processes and lake-atmosphere interactions.
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