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Methodology

* CM1 simulation using PERILS HSLC
environment (30 March 2022)

* Simulation details:
* 201x201x16 km domain

* 100 m horizontal grid spacing

* 30 m grid spacing in lowest 3 km

Simulated Reflectivity (dBZ)
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(Some) Key FIndings

1. Updraft cores key to intensifying vortices

2. Shear effects/convergence along cold pool important for
sustaining small, shallow vortices over long periods

3. Vortex feedbacks on system promote vortex-updraft alignment

4. Evidence points to variety of mechanisms responsible for vortex
formation, maintenance, and intensification

o HSI

o Baroclinity (streamwise and crosswise)
o Friction

o Environment




Vertical Accelerations
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Vertical Vorticity (s™1)
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Disorganized updraft
* Shallower, weaker layer of net
positive accelerations
* Near-ground convergence along
cold pool primarily drives upward
motion
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Vortex-updraft alignment
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Vortex Motion

Vortex Path (area)
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Meridional Accelerations
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Vortex-updraft alignment
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Parcel trajectories

* |nitialized every 10 min

* Parcels that enter the lowest
100 m of vortex

» Differences in sources/source
regions throughout lifetime
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Vorticity Sources - Examples
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Ongoing and Future Work

- Matthew Brown (NSSL): impact R
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