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Classic Supercell Structure
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Schematic from Rauber et al. 2005, Kendall Hunt Publishing




Utility of UAS Supercell Observations

Targeted thermodynamic and kinematic
data (P, T RH u, v, w) at varymg altitude.
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Future Field and Operational Observations
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Where should we target our observations?



How To Evaluate Deployment Strategies

Observing System Simulation Experiment (OSSE)

* Nature Run
— “Data” sampling by simulated UAS

* “Data” from a range of potential flight paths
assimilated into coarse resolution simulations

e Evaluate potential flight paths based on
performance of coarse resolution simulations
relative to the nature run



Nature Run Development

e Model: CM1
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Sfc Parcel

1895 J kgt CAPE
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MU Parcel
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0-1 kmm SRH =224 m? s2
0-3 km SRH =337 m?2 s
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Development of Simulated CBL
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input sounding

100 vertical levels

Estimated storm motion (supercell right mover) -> 83° 7.3 m/s

Most Unstable Parcel
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Hodograph

0-1 km shear -22° 2.2 m/s
0-3 km shear 56° 13.3 m/s
0-6 km shear 77° 33.0 m/s
SRH 0-1: 16 m2/s2

SRH 0-3 : 154 m2/s2

ERH 0-1: 1 m2/s2

ERH 0-3 : 111 m2/s2

BRN : 28

0-1 km shear -22° 2.2 m/s
1-2 km shear 40° 5.6 m/s
2-3 km shear 83° 8.3 m/s
3-4 km shear 89° 7.3 m/s
4-5 km shear 90° 7.1 m/s
5-6 km shear 90° 6.7 m/s
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Equivalent Potential
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Turbulent PBL Flight
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Variability on scale ~1-2 km



Aircraft Model

 Sampling of model output with following
assumptions:

— Default air speed of 18 m st

— Air speed is increased as head wind increases, with a
maximum air speed of 40 ms*

— Heading is adjusted to maintain due north flight track

— Northerly ground speed is decreased to account for
heading adjustment in response to cross wind




Supercell Simulation with CBL
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Boundary Layer Characteristics in the Vicinity
of an Idealized Supercell
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10 June 2010: Last Chance, CO Tornadic
Supercell Intercept
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Summary & Conclusions

UAS can provide unique in situ kinematic and
thermodynamic datasets in the vicinity of supercells

Synthetic UAS datasets are capable of characterizing
structures observed in supercells

Aircraft model can be used as a tool for testing potential
flight plans in the field

OSSE development is underway to objectively evaluate
impact of assimilated UAS observations on forecasts
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