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Improving the analysis and forecasts of tropical mesoscale convective systems by advancing the ensemble data assimilation of satellite infrared imagery

Man-Yau (Joseph) Chan
NCAR/CISL/MMM
The advent of modern geostationary satellite infrared (GeoIR) imagery has ushered in a new era in atmospheric observations. In recent years, tremendous progress has been made towards improving the forecasts of tropical cyclones and mid-latitude weather by the ensemble data assimilation (EnsDA) of these GeoIR observations. However, there is comparatively little work on assimilating these observations to improve the analysis and forecast of tropical mesoscale convective systems (MCSs). Because these systems are the primary source of rainfall over the Tropics and influence global weather and climate, it is essential to accurately predict these systems.

In this talk, I will discuss my work on advancing GeoIR EnsDA to improve the prediction of tropical MCSs. First, I will demonstrate the potential for GeoIR EnsDA to improve the analysis and forecasts of a tropical squall line. This demonstration is done using the state-of-the-art Pennsylvania State University Ensemble Kalman Filter (PSU-EnKF) system. To accelerate the progress of MCS research, I then created a high-resolution Tropical Mesoscale Convective System Reanalysis (TMeCSR, pronounced as "tea-mixer") through GeoIR EnsDA with the PSU-EnKF. The TMeCSR not only captures the characteristics of more than 1200 summertime tropical MCSs, but also outperformed the gold standard ERA5. This new dataset is currently used to investigate tropical MCSs and evaluate climate models.

Despite the successes with assimilating GeoIR with current EnsDA methods, these methods are suboptimal for assimilating GeoIR. This is because GeoIR has nonlinear relationships with atmospheric variables and current EnsDA methods often assume these nonlinearities do not exist. As such, I created a novel computationally efficient EnsDA method (the bi-Gaussian ensemble Kalman filter, or BGEnKF) to treat these nonlinearities. Tests with synthetic GeoIR observations indicate that the BGEnKF outperforms the popular ensemble Kalman filter (EnKF) at assimilating GeoIR observations.
Thursday, 29 June 2023, 2:00pm

Refreshments 1:45pm
Please also join colleagues for refreshments and informal discussion after the seminar until 3:30pm
NCAR-Foothills Laboratory, 3450 Mitchell Lane

FL2-1022, Large Auditorium

Seminar will also be live webcast 

https://operations.ucar.edu/live-mmm
Participants may ask questions during the seminar via Slido.
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