About the Book

This book deals primarily with monitoring, prediction and understanding of tropical cyclones
(TCs). It was envisioned to serve as a teaching and reference resource at universities and
academic instions for researchers and post graduate students. It has been designed to provide a
board outlook on recent advances in observations, assimilation and modeling of Tcs with
detailed and advanced information on genesis, intensification, movement and storm surge
prediction. Specifically, it focus on state-of-the-art observations for advancing TC research
advances in numerical weather prediction for Tcs, advanced assimilation and vortex initialization
techniques, ocean coupling current capabilities to predict and advanced research in physical and
dynamical process in Tcs. The chapters in the book are authored by leading international experts
from academic, research and operational environments. The book is also expected to simulate
critical thinking for cyclone forecasters and researchers, managers, policy makers, and graduate
and post-graduate students to carry out future research in the field of Tcs.
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Sub-Grid vertical turbulent mixing in the atmosphere boundary layer
Air-sea turbulent flux parameterizations in tropical cyclone models
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Present state of knowledge of electrification and lighting within tropical cyclones and their
relationships to microphysics and storm intensity
8. The role of land surface processes on tropical cyclones introduction to land surface models
Part 3: Advanced assimilation and vortex initialization techniques
11. Introduction to data assimilation techniques and ensemble Kalman filter
12. Data Assimilation and predictability of tropical cyclones
13. Data assimilation : comparison and hybridization between ensemble and variational
methods
Part 4: Monitoring and prediction of tropical cyclones
14. Operational ACCESS-TC vortex specification 4DVAR initialization, Verification and
structures diagnostics
15. physical initialization in tropical cyclone forecasting
16. Monitoring and forecasting of tropical cyclones over North Indian Ocean



17. Operational tropical cyclone forecasts models at IMD and their performance
18. Tropical cyclone research over the North Indian Ocean: Impact of data and vortex
initialization in high resolution mesoscale models
Part 5: Advances in tropical cyclone research
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