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Personal background

* Msc in Environmental Science at ETH Zlrich
- Thesis at EAPS, MIT on hurricane rainfall
* PhD in Environmental Remote Sensing at EPF
Lausanne and MeteoSwiss
— Doppler velocity in radar data
— Detection of supercell thunderstorms
— Analysis of supercells in Alpine environment



Overview

e Supercell thunderstorms
 Weather radar

* Supercells in weather radar
* Application of derivatives
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Supercell Thunderstorms
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Weather radar
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Weather radar
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Weather radar
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Weather radar
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Weather radar
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Weather radar
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Supercells in Weather Radar

Base Velocity Base Reflectivity

©The COMET Program

© The COMET Program. All rights reserved. This content is excluded from our
Creative Commons license. For more information, see https://ocw.mit.edu/fairuse.

12 Courtesy of National Weather Service.



https://ocw.mit.edu/fairuse

Derivatives in Doppler velocity

 Azimuthal derivative
- Rotation
- Mesocyclone, tornado

* Radial derivative
- Divergence / convergence

- Frontal and convective
activity
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Derivatives In Doppler velomty

* Azimuthal derivative
- Rotation
- Mesocyclone, tornado

 Radial derivative
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- Divergence / convergence §e

- Frontal and convective
activity
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Challenges in Azimuthal derivative

e Finite difference

methods g
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- Forward difference




Challenges in Azimuthal derivative

e Finite difference

methods ;
- Forward difference ’$

- Centered difference



Challenges in Azimuthal derivative

* Finite difference
methods

- Forward difference
- Centered difference

- Linear Least Squares
Derivative




Challenges in A2|muthal derlvatlve

False signatures of
rotation

Differing resolution
Noise from discretisation

Distribution of detection
probability
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How to continue?

* 4-D object detection and tracking problem
— Isolating consistent rotation signatures
- Assignment to thunderstorm cells
- Tracking in time
— Computer vision problem



Conclusion

* Detection of hazardous thunderstorms In radar
data
* Challenges at very close and far ranges
- Geometric Issues
- Resolution issues
— Discretisation issues
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