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NC STATE UNIVERSITY MOTIVATION

Cold pool properties are important for a number of squall line processes
> Lifting that facilitates system maintenance
» Baroclinic generation of horizontal vorticity that might be linked to vortices

COMET: MCS module



NC STATE UNIVERSITY BACKGROUND

Bryan and Parker (2010):
series of soundings from one Oklahoma QLCS

Engerer et al (2008):
surface observations of 39 Oklahoma QLCSs
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“Perhaps a cold pool ‘audit’ would be beneficial to the community.”” —Bryan and Parker (2010)

We've had only a few glimpses at cool season/Southeastern QLCS cold pools
(e.g. McDonald and Weiss 2021)



NC STATE UNIVERSITY CORE DATASETS (SO FAR)

5 NCSU/UIUC/FARM Sounding Systems

2-3 NCSU/UIUC/FARM Mobile Mesonets
+ FARM Pods

TTU Sticknets (“Stesonet”)

Y1 full QC,Y2 pre-QC

STICKNET WITH LABELED COMPONENTS

=R =
1. Anemometer and wind vane
% 2. Flux gate compass

3. T/RH Sensor i
4. DAQ box with pressure sensor .
S. Battery box "




NC STATE UNIVERSITY CASE SELECTION
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NC STATE UNIVERSITY SAMPLE DEPLOYMENT AND DATA

KGWX 2022-03-31 0006 UTC reflectivity (
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87) ‘ Median and distribution of T’ for IOP2
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NC STATE UNIVERSITY SURFACE-DERIVED PRODUCTS

In surface observations, cold pools are characterized via changes (A) across the gust front

Temperature
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NC STATE UNIVERSITY SURFACE-DERIVED PRODUCTS

As the cold pool crosses the surface array, we can characterize each A field
at each instrument to capture spatial/temporal trends

AT(K 5 A6 (K) .
34.2 34.2
.
2
2 a4 4
-4
e
338 33.8
-4 @ @ -6
= =
= 2
= =
-5 =336 m 336 &
A
&
1.4 334 0
T
B 332 3.2 1z
-89 888  -886  -8B4 882 -88 * : : : 14
. ol . - 89 H88  -BBE  -884 862 58 -89 888 886 884 -BA2 -88
Longitude Longitude Longitude
AV, m/s
Ap (hPa) <Ip (_ e ) T 16 10P2 Isochrones
T 5 ; r T S = x - - ra—
4.2 & — .ﬂ."ﬂ P
4.2 : M2 o L DA A -
4.5 14 |
4 [
34 4 12 3] E
35 -
338 10
A58 4 338 [ 5
@ P
E 25 8 356 ’ £ s 4 !
= - 336 .: /
R36 -4 E s
2 ] | : ol
1 334 334 |' 1
334 5 . 4 ™ I .
o i G
1 =
3320 w = »
332 I : @ & 7
33.2 z | e T !
0.5 1 o ¢
! ; e i osb s Ly =
L L L L - L J o 89 a8 885 854 8R2 . -89 -A88.8 -88.6 ) -He.d -88.2 -B8
-89 888 886 884 B2 -a8 Longitude

h Longit
Longitude ongitude



NC STATE UNIVERSITY SOUNDING-DERIVED PRODUCTS

We compute a mean base state from soundings < | hour before gust front arrival
and derive depth (“h”) and intensity (“C”)
via the relative buoyancy profiles of soundings within the cold pool
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NC STATE UNIVERSITY CASE-BY-CASE: SURFACE PARAMETERS

Box and whisker plots of distributions
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NC STATE UNIVERSITY CASE-BY-CASE: SURFACE PARAMETERS
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NC STATE UNIVERSITY CASE-BY-CASE: SURFACE PARAMETERS

Box and whisker plots of distributions
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NC STATE UNIVERSITY
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CASE-BY-CASE: SURFACE PARAMETERS
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NC STATE UNIVERSITY CASE-BY-CASE: SOUNDING PARAMETERS
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|OPs 1-2: Perhaps the cases that “typify”’ Southeastern HSLC cold pools?

IOP3:  Nearly-saturated environment: cold pools deep but weak

|OP4: Probably under-sampled (broken line); a singular deep cold pool ob

Y2 |IOP5: Most “Plains-like” cold pools (deepest and coldest: high CAPE, dry mid-levels)



NC STATE UNIVERSITY PERILS VS. PLAINS: SURFACE PARAMETERSS

Box and whisker plots
PERILS surface observations

of distributions
across 5 cases
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* There is some overlap in terms of typical temperature deficits in PERILS
and Great Plains cold pools.

* But, extreme temperature deficits were comparatively rare in PERILS.

* And, peak outflow winds were generally weaker than those in the Plains.



NC STATE UNIVERSITY PERILS VS. PLAINS: SOUNDING PARAMETERS

Box and whisker plots
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* Cold pools in PERILS were almost always shallower and of lower integrated
intensity (“C”) than Great Plains cold pools.



NC STATE UNIVERSITY RECAP

All of the cold pools in -P-I-I:-S-H'ER-EI:’v‘PgPERiLS would be considered weaker than those
studied in higher-CAPE midlatitude environments, typically being both less-cold and
shallower than those studied by Engerer et al. (2008) and Bryan and Parker (2010).

» Lower CAPE

» Higher lower tropospheric RH

» Y2 IOP5 serves as a partial counter-example

Nevertheless, these QLCSs generally:
» Were long-lived
» Produced severe winds
» Exhibited mesovortices and often tornadoes

Perhaps even modest cold pools are sufficient for many QLCS
processes... what does C look like vs. environmental AU?
What is the large scale forcing doing? What other PERILS
datasets could be brought to bear? The saga continues...

UNIVERSITY OF

ILLINOIS

URBANA-CHAMPAIGN




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

