
ROSENSTIEL SCHOOL OF MARINE, ATMOSPHERIC, AND EARTH SCIENCE

Reconstructing Hurricane Winds from Satellites 
with Machine Learning

• Fully-funded PhD Assistantship

• Our group developed TC-SWARM, a machine 
learning framework that turns geostationary 
satellite infrared imagery into high-resolution 
estimates of a tropical cyclone’s intensity and 
full 3-D wind field, trained on airborne 
Doppler radar observations

• Students will use these continuous wind 
reconstructions to study how and why storms 
intensify, including rapid intensification and 
structural changes

• Students will gain skills in machine learning, 
hurricane dynamics, and working with large 
satellite and aircraft datasets

Michael Fischer, mike.fischer@miami.edu

Hurricane Melissa (2025): satellite infrared input (left) and TC-SWARM 2-
km wind field (right), animated; TC-SWARM intensity vs. aircraft 
observations (bottom)


