By: Ken Cook — SOO ICT

GICAL FACTORS CRITICAL TO
EBRUARY 2011 HEAVY SNOW
ACROSS CENTRAL KANSAS
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Event: Significant show accumulations
along the central portion of Kansas.

Forecast: Did not recognize the amount
of snow possible; main ingredients did
not adequately indicate threat.



Theory: The depth of the Dendritic
Growth Zone (the residence time of
hydrometeors In this zone) significantly
modulates the SLR upward, resulting In
much higher snow amounts unless there
IS strong shear within or below the DGZ
which can act to fracture crystals and
reduce SLR.



Preliminary Snowfall Amounts as of 7am February 9th, 2011
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Ingredients for Heavy Snow:
Coupled forcing/PV phase locking
TROWAL
Frontogenesis (Fn)

Instability
Snow Growth
Residence Time of Precipitation



Significant Winter Storm Ingredients

Cycle:

Potential Vorticity Treble Clet, Deep Anomaly, WV No Treble Clef, Weak
Darkening Anomaly, Little/No
Darkening
Coupled Forcing
TROWAL

Instability Moderate None
Snow Growth Very Favorable Slightly None

Residence Time of Pcpn | Long (> 8) Moderate (4-8) | Short(<4)

Frontogenesis Moderate None
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Overview
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Overview

IEM NEXRAD composite base reflect valid: 07 Feb 2011 09:30 PM“B.ST

GID —i----— _|_ [ | I_I |
2, ol

S

L -3 Dro S
i

el
Sk

=

M
0 44 mi

15 Annual High Plains Conference — Ken Cook: SOO ICT



Potential Vorticity Treble Clet, Deep Anomaly, WV No Treble Clef, Weak
Darkening Anomaly, Little/No
Darkening
Coupled Forcing
TROWAL No

Frontogenesis Weak
Instability Moderate Weak
Snow Growth Very Favorable Slightly None

Residence Time of Pcpn | Long (> 8) Moderate (4-8) | Short(<4)




Sounding

Hillsboro, KS

Dendritic Growth
Zone

Omega

Over 400 mb
Deep!!!
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ldentifies threat areas

Not just for convective weather
(anymore)

Will look at current day and previous day
forecasts
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Median Depth of Dendritic Growth Zone
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Probability of Dendritic Growth Zone > = 100 mb
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FCST FO02 WALID: Tue

20110208/1800 UTC
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FCST FO0S WALID: Tue 201102081800 UTC

Max 3 hour Total Snow
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FCST F012 WALID: Tug 20110208/2100 UTC

Mean 12 hr Total Snowfall
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NOAA 0 Prag 0

10+ Inche

FCST FO0S WALID: Tue 201102

Probability Matched 3 hr Total Show



- | A Eeees B o a S NS 1 VIVIIJ e o el e

FCST FO02 WALID: Tue 20110208/1800UTC
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FCST FOO9 WALID: Tus 20110208/1800 UTC

Mean SLR




Sy, Ry (e (e

< 1 A s 0

Median Depth of Dendritic Growth Zone
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Probability of Dendritic Growth Zone > = 100 mb



WALID: Tue 201102081800 UTC
b ‘

&

5 - algorithm

FCST FO33 WALID: Tue 201102081800 UTC

Max 3 hour Total Snow



FCST F0O33 WALID: Tue 20110208/1800UTC
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FCST FO33 VALID: Tue 201102

Mean 12 hr Total Snowfall
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FCST FO33 VALID: Tue 201102

Probability Matched 3 hr Total Show
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Theory: The depth of the Dendritic Growth Zone (the
residence time of hydrometeors in this zone) significantly
modulates the SLR upward, resulting in much higher
snow amounts unless there is strong shear within or

below the DGZ which can act to fracture crystals and
reduce SLR.

“Three Steps To Recovery”
Step 1. Know HOW you need to assess
o What scale are your uncertainties at?
Step 2: Assess winter ingredients
Step 3: Assess SPC Composites
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