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Elevated Convection

> INTRODUCTION



Colman (1990a,b)

e |nitiated the modern era of elevated
convection studies

» Showed the preferred region of elevated
convection in US
> northeast of a surface cyclone

o north of its attendant warm front



Colman (1990a,b)

* More importantly, suggested that these
elevated layers

> were often devoid of convective available
potential energy (CAPE)

 This latter finding suggests an
environment ill-suited to deep, moist
thunderstorm towers.



Later work

* Yet, ensuing studies have shown

elevated convection can result in
> Heavy rainfall (Rochette and Moore 1996)
> Heavy snowfall (Moore et al. 1998)

> Severe weather
Grant (1995)
Horgan et al. (2006, 2007)
Colby and Walker (2007)



Even later work...

* Further study by Rochette et al. (1999)

> heightened the contrast with the findings of
Colman (1990a,b)

> showing that there were environments of
elevated convection that had significant CAPE



Even later work...

* Wetzel and Martin (2001)

> showed decisively that the presence of
instability could enhance snowfall totals

* Moore et al. (2003)

> described the processes leading to a less
stable environment as ones leading to greater
precipitation totals



Even later work...

* Knox and Schultz (2006)

> factors not related to buoyancy might be
related to elevated convection

o Specifically, atmosphere might also be
susceptible to inertial (horizontal) instability,
especially on the equatorward side of jet
streak structures



Even later work...

» Corfidi et al. (2006)

o examined the nature of altocumulus castellanus

> determined that the “...division between
elevated and surface-based [convective]
activity is rarely distinct.”



Elevated Convection

> METHODOLOGY



Trajectory Analyses

e For this talk, NAM-WREF solutions used

> Good subjective verification for both cases

> GFS and RUC trajectories are being created
for comparison

Ongoing



Trajectory Analyses

* Trajectory specs
> 180 minute (3-hr time step)
> Isentropic

o Backwards from location of interest



Elevated Convection

> CASE STUDY
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12Z 2005 Nov 28 — 700 mb
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Storm total snow (in.) ,27-30 Nov 2005
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2005 Nov 28 - 2100Z

* Redevelopment of lightning in NE

* Emergence of trowal feature

> And a unique double trowal signature

 Evolution of meso-f3 circulations

* Significant banded precipitation underway
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2005 Nov 28 21Z — NAM 21-hr fcst FFM sndg

2005112800 _eta212.gem 051128/0000F021 FFM (Model Forecast)

J
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**%% 700 mbh PARCEL ***
T00mb  -3¢/-3C 25F/25F

W,

0 J/Kg LI (500mh}
0 J/Kg LImin =
0 J/Kg Cap =

PRES HGT { AGL)
T00mhb 0322ft
H M
H M
H M

THERMODYNAMIC DATA

AVAILABLE HOISTURE
P. Hater 0.69 in Hean RH =
Hean W = 0.0 g/Kg Hean LRH =
Top of Hoist Lyr = H/H

CONDITIONAL IHSTABILITY
T00-500mb Lapse Rate = 15 ¢ /7 6.0 C/km
850-500mh Lapse Rate = 18 ¢ /7 4.4 C/km
HMISC PARAMETERS
Total Totals = 36 KE-Index = 17
SHEAT Index 143 Hax Temp = IF
ThetaE Diff klile Conwv Tewmp 20F
HWBZ level = 695ft FGZ level M

it I I AT I

98mb 16246m
532831t

INSET | INTERP | Overlay: OFF SHOWTEXT 0. 0g/kg B=290.4K




2005 Nov 28 - 21 Z VIS Sat




2005 Nov 28 - 21Z IR Sat




2005 Nov 28 - 21 ZWYV Sat




QS Nov 28 — 21 Z Sounder CTP
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2005 Nov 28 — IR Loop 13Z2-23Z
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2005 Nov 28 — 295K Trajectory Swarm
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2005 Nov 28 — 21-hr 298K trajectory with
pressure at FO2
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Elevated Convection

> CASE STUDY

21 FEBRUARY 2008 - SW MISSOURI



METARS — 21 February 2008

e KJLN 210753Z AUTO 05010KT 10SM OVC027 M02/M12 A3009
e KJLN 210853Z AUTO 07009KT 10SM OVC025 M02/M1 | A3006
o KJLN 210953Z AUTO 07010KT 10SM OVC025 MOI/MI | A3004
e KJLN 211053ZAUTO 08014G20KT 10SM OVC023 M01/M09 A3001

o KJLN211251Z08010GI6KT 5SM TS -FZRA BR FEWOI5 BKNO020
OVC055 M02/M04 A2999

o KJLN 21132320801 1KT 4SM TS FZRA BR OVCO0I3 M02/M04
A2997 RMK AO2 PRESFR P0003

e KJLN 211443Z07010GI4KT I 3/4SM FZRA BR OVC007 M01/M03
A2998

e KJLN 211551Z 09009KT 3SM TS -FZRA BR FEW006 BKNO027
OVC035 M01/M02 A2999 RMK AO2 TSB02 P00 14

o KJLN 211639Z 10008KT 2 1/2SM TS FZRA BR SCT006 BKNO020
OvC070 M01/M02 A2998

o KJLN 211728Z 10009KT 3SM TS -FZRA BR BKNO006 OVCO0I7 00/M02
A2994



METARS — 21 February 2008

Y Plvmouth State Weather Center
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Surface — 12Z 21 February 2008

Surface data plet for 127 21 FEB 08
@J& R ERE S

Intensities (Dsz: 200 30 Fronts at 127




Surface — 12Z 21| February 2008

20080221 Surface Analysls 1200 UTC




850 mb - 12Z 21 February 2008
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250 mb - 12Z 21 February 2008

mb Analusls 1200 UTC
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SGF sounding (OBS)
|2Z - 21 February 2008

mb 100 : - S _ K _ FT (x1000)
Kt TROP Lwvl 9912 m AGL 16—
> FRZG Lvl: 2037 n AGL 3
cclEL Hgt: 4351 m AGL El
1fcEL Hgt: 4513 m AGL 390
RAGD Data LEC Hgt: 1117 m AGL 153
CCL Hgt: 3477 m AGL I
Pres: LCL Hgt: 1073 m AGL 3
z Water: 1.65 cm =
Ho: 150 s[~ Hail: -— cm I 3 4
(MSL) | S S TZGust: iR =
+5td: WindEx: ==kt =
Tenp: SWEAT: 268.5 133 A
Td: CAP: 0.0 I
e Boyden: 89.8 En
T-Td: S{TT}: 46.9 o
RH: | KO: 14.6 =
PT: 420 LI: T, ER W
. 5 T 505 e
ePT: Sfe- 100mb_ ¥i B N \\ Sy
Tmax: Tc: 26.6 °C =
o 250 — Storm: 277/30 0-6kn ES
Wiz s-rH: 377 0-3km 03
Hgt: s-rH: 376 0-2knm ER
{MSL) s-rH: 204 0-1lkn 3
300 34 3
CAPE+ only: 186 J/kg 9]
CAPE 0-3km: 92 J/kg E
Diagram Data CIN total: 0 J/kg I
DCAPE 6kn: -513 J/kg =
Pres: VGP 0-4km: 0.314 I
Hgt: EHI 0-2km: .6 4 [ I 25
400 MVV 19 m/s ||| E e
(MSL) S < T b
Hgt: — T ‘lll ER
AGL LFC Lift / LPL 850 mb ES
o . 65—20\/
Temp : FOG FSI: 14.2 | ES
500 Threat: 11.5 I | 3
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L
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I I R\
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SGF sounding (RUC)
|2Z - 21 February 2008

20080221_ruc252.gem 080221/1200F000 SGF (Model Fégecast)

Theta-E/vs
Height

PARCEL DATA
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825mh  5C/5¢ 41F/41F

u SCCCFECe CRRTTreee v,

144 J/Kg LI (500mb} = 1 ¢
24 J/Kg LImin = -2¢ / 650mb
-3 J/Kg cap = 0c 7 800mb

PRES HGT { &GL) TEHP
§23mh 4440ft
818mh 4603ft ac
545mh 15058ft -15¢C
373mh 241191t

THERMODYNAMIC DATA

AVAILABLE HOISTURE
P. Hater = 0.63 in Hean RH
Hean W = 2.6 g/Kg Hean LRH
Top of Moist Lyr = H/H

CONDITIOHAL INSTABILITY
T00-500mb Lapse Rate 15 ¢ 7 6.0 C/km
850-500mb Lapse Rate 26 C / 6.4 C/km

MISC PARAMETERS

Total Totals = 49 K-Index
SHEAT Index 236 Hax Temp =
ThetaE Diff 40¢C Conv Temp
HWBZ lewel = H FGZ level

L
-30 -20 -10 0
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NAM Forecast - JLN Time

-
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23/12 23/06 23/00 p RS g Rident ARG 1a1 PllfurardB B 21112 2/06  21/00

Eta 212 Equivalent Potential Temperature (JLN)
Eta 212 Pressure Vertical Velocit







NAM-WRF - 294K Trajectory swarm
FO00-FO12 from 00Z 21 February 2008 run

L .
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NAM-WRF Forecast 294K
pand ¥, FOI|2 from 00Z 2| February 2008




NAM-WRF Forecast 294K
®, FO12 from 00Z 2| February 2008
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NAM-WRF Trajectory — 294K
FO00-FO12 from 00Z 21 February 2008 run

360
B




NAM-WRF Vertical airstream structure
FO00-FO12 from 00Z 21 February 2008 run

29OK .:.I --__----__i______-___-i ______ | ____:I-__---____-JII-
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———————————
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Summary

* Subtle differences can influence trajectory
> Horizontal location
> Vertical location

> Time period of trajectory

 Parcel “crashes” not always a bad thing

> Help to define origins of air feeding
convection



Thank you!

e Comments!
e Questions!
e Crisiticism!?
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