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Basic Questions: Where will the oil go? How fast? How much?
Methods: Large air‐sea expeditions with multi‐sensor data over the same ocean patch

guided by coupled (air‐wave‐ocean) modeling and satellite observations

General  Template for CARTHE Experiments



Observing Systems: biodegradable drifters; airplane 1m SST; aerostat, marine radar & 
drone‐and aerostat‐based surface current estimation



One of the main findings: Coastal zone is full of fronts controlling transport 

Hugueard et al., JGR Ocean, 2016; Roth et al, Cont. Shelf Res, 2017; Raschle et al., GRL, 2017; 
Androulidakis et al, JGR Oceans, 2018 Xia, 2020, etc



Lagrangian Submesoscale Experiment LASER: 
1000 drifters deployed around DwH site

(D’Asaro et al, Proceedings National Academy Sciences, 2018)

3D transport: from the size of a city to that of a conference room; 1 million‐fold area reduction! 

Satellite and aerial SST guided deployments: 



NASA sensor calval during SPLASH (2017 Expedition)  

DopplerScatt (Ernesto Rodriguez, JPL) vs NCOM (Gregg Jacobs, NRL)

Rodriguez et al., 2018, in Remote Sensing, 10/4, 576.

Seems to have resulted in a new NASA Program: SMODE for further development



Aircraft deployment of driftersDrone‐based measurement of surface currents

Coastal dye release is 
problematic & convoluted


