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Introduction Nebids Lk?

The initiation of deep convection depends in part on
the strength of the capping inversion
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Figure 1 from Banacos and Ekster (2010, WAF)
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Weather surveillance UAS could assess the strength of
capping inversions, particularly their mesoscale
variability
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Introduction Nebiaska

Prior work assessed UAS system
capabilities required to accurately
represent the CBL and airmass
boundaries (Houston and Keeler 2019,
JAOT) )
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Figure 2 from Houston and
Keeler (2018)

Figure 1 from Houston and Keeler (2018)
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Theoretical, ascending, well-aspirated, first-order

sensor is simulated within a series of analytic steady-
state atmospheric profiles
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Analytic steady-state atmospheric profiles
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D [Inversion depth]
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4,(D) [mixing ratio at inversion top] d@/dz [gradient at inversion base]
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Analytic steady-state atmospheric profiles

D [Inversion depth]
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Analytic steady-state atmospheric profiles

d@/dz [gradient at inversion base]
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Analytic steady-state atmospheric profiles

0,(D) [mixing ratio at inversion top]
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Analytic steady-state atmospheric profiles

D = 100 - 4,000 m
déldz = 0.0005 — 0.03 K/m
q,(D) 2[1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 5.0 g/kg]

N = 4,309
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Theoretical, ascending, well-aspirated, first-order
sensor

Combine ascent rate (W) and response time (7) into o
single variable (W)
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wz=100 m




Results

Largest CIN errors
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Errors for CIN = [50-75 J /kg]
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Errors for CIN = [25-50 J /kg]
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Errors for CIN = [10-25 J /kg]
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Relative Errors: ~90-100% ~15%
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Relative Errors for Wz =b'm
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Errors created by ascent rates and non-zero sensor
response result in an overestimation of CIN

Worst for deep inversions with small d6/dz

Maximum CIN errors can exceed 35 K/kg and
260% but ...
For more “critical” CIN values, errors of ~10-15%

could be possible for “reasonable” ascent rates
and response times
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Adam Houston: chouston2(@unl.edu
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