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Good Inflow and Outflow Observations Taken During
DC3 of May 29, 2012 Multicellular Storm in Oklahoma
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High-Resolution WRF-Chem Simulates Location and
Structure of DC3 May 29, 2012 Oklahoma Storm
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Good Observations Taken of Vertical Structure of DC3
May 29, 2012 Oklahoma Storm
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WRF-Chem Represents Vertical Structure of DC3 May
29, 2012 Oklahoma Storm

NEXRAD 20 WRF-Chem

120 UTC (8:20 pmLT)  Refl

20 =
040 UTC (7:40 pm LT)
i 75
i . 70
15 — 15— ,{A gg
— L — [ 55
E - g -7 5
= B = 45
-_5310_ ._53‘10 40
O | 2 3
5 5 - [ p~
i - ‘ ! 15
L ! 10
O_I IIIIIIII | IIIIIIIII | ||||||||| I|\‘ |||||||| ||\ IIIIIII 0 II\III‘I\II\IIII|
-100 -99 -98 -97 -96 -10 -96 -

Longitude (deg.) Longltude deg

Bela et al. (2015), in prep.



Inflow Tracers Confirm Southern Boundary Layer
Sampling Region Entrained by Model Storm
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Tracer value indicates fraction of air originating

from |ven re|on and altltude
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Highest fraction of inflow air in core originates

from 1-2 Kkm a.
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WRF-Chem Wet Scavenging Scheme Assumes
50% of HNO,; Retained in Ice




All Other Species Completely Ejected to Gas
Phase When Cloud Water Freezes




WRF-Chem Sensitivity Simulations Constrain Ice
Retention Fractions

5 Simulations:

r = 0.5 all species
r =1 all species
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TR

tion Removed (FR) Measures Net Transport
al St ecies from Storm Inflow to Outflow

Y = Mean [S,}/[CO] in outflow  ——

FR=Y/X

X = Mean [S,}J/[CO] value in inflow:

R T
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Fractions Removed Vary Among Species and Are
Affected by Ice Retention Fraction

I Obs.
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Oklahoma storm,
May 29, 2012
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Fractions Removed Vary Among Different Storm
Types

N OK May 29
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Fractions Removed Vary Among Different Storm
Types

More removal in B OK May 29
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OK May 29, CO June 6 |==coumes
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Fractions Removed Vary Among Different Storm
Types

More removal in B OK May 29
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Anvil Sampling Region Is Also Affected by
Entrainment of Free- and Upper-Tropospheric Air
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However, Up to 80% of Air in Core Originates
from 1-2 km a.g.l.
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Air in Anvil Sampling Region Originates from Al
Levels

10-min. DC8 Outflow Region
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