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Scale Interactions of Tropical Waves and Tropical Cyclone Formation as Revealed by NASA Advanced Technologies Dr. Bo-Wen Shen Principal Investigator of NASA AIST CAMVis Project UMCP/ESSIC and NASA/GSFC [email protected] Abstract One of the major challenges in TC genesis prediction is the accurate simulation of complex interactions across a wide range of scales, from the large-scale environment (deterministic), to mesoscale flows, down to convective-scale motions (stochastic). Recent advances in global modeling, visualization, and supercomputing technologies at NASA, have shown potential for such studies. Based on a series of recent papers by Shen et al. (2010a,b, 2011, 2012a,b,c) using the NASA Coupled Advanced Multiscale modeling and Visualization systems (CAMVis), we have proposed the following view on the predictability of mesoscale TC genesis: (1) Both a downscaling cascade of processes associated with the large-scale systems and an upscaling cascade of processes associated with the smallscale (e.g., precipitation) systems are important. (2) Large-scale tropical waves such as an MRG wave may provide determinism in regards to the timing and location of TC genesis. (3) Since a larger-scale system (i.e., the precursor) has better predictability, it becomes possible to extend the lead time for TC genesis prediction. (4) Accurate simulations of convective-scale processes remain challenging, but their aggregate feedbacks to TC genesis, especially under strong “forcing” such as with an MRG wave or an equatorial Rossby wave, can be simulated with some degree of satisfaction. In this talk, we present numerical results to illustrate the multiscale interactions of the large-scale waves with the formation of tropical cyclones. In addition, we will show how quasi-3D “live” visualizations can help illustrate the predictive relationship between TC formation and an equatorial Rossby wave, an African Easterly Wave, or a mixed Rossby gravity wave. To assure the validity and advantage of the high-resolution global modeling approach, we generalize the original Lorenz Model, and illustrate how enhanced nonlinearity (i.e., mode-mode interactions) can produce new modes (i.e., downscaling and upscaling processes) and enable subsequent negative feedback to improve the solution stability.
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