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Improving Forecast Technigues and
Procedures For Significant: Lake
Effect Show Bands Across Northern
New York and Vermont.

Brooke Taber

NOAAOGs Nati onal W



Discuss ltems

Examined 8 Year Statistics (Storm Data, WES Gases; WEO Buf
website)

Lake Effect Impacts (Transportation, Economy)

Discuss Two Events (Hybrid/Traditional)

Hybrid Arctic/Warm Front Enhancing multi lake effect snow band from
Lake Ontario

Traditional (well organized/quasi-stationary single band on sw
flw/interacts with arctic boundary)

Roles of Low-Level Boundaries in moving band downwind of Lake
Ontario

\Useful Forecasting Parameters (snowtfall rates/amounts/duration)

,}" @ =Shear, Instability, Lift, Moisture
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Events vs. Montij

BTV CWA Lake Effect Snow Events From 1998-2005 vs Months
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O Series1

Numbers

Jan
Months




Snowfall vs. Frequeriéy

Snowfall Amounts vs Frequency (inches)

Frequency

O Seriesl

1-3" 3-6" 6"or more
Snowfall depth (inches)




Events vs. Years

Events vs Years

O Seriesl1

Events

98-99 99-2000  2000-01 2001-02 2002-03 2003-04  2004-05 2005-06

Years




Forecast Problensy

' B

Horizontal
displacement of heavy
lake effect snow
squalls up to 350 km
down wind of Lake
Ontario

Intensity of lake effect
snow band (rate of

snowfall) 1-89 PILE-UP

icy roads covered with
snow led to an 18-vehicle
pile up a bit south of Exit

mpacts of strong low  [EEioREAA A
pile up, wZich included a

| evel Wl n d S Oon number of cars and trucks,

Sn OWf I I as \I:vell as oge tractor gail-
er, happened at aroun

‘;‘};::’ d 3:15 p.m. and izvlolved
A~ - both northbound lanes
-dC Qu mu I atl ons around and on the bridge
\/ q N that spans the Missisquoi

‘ ye River. While no serious

/\ -\
" |

:
i injuries were reported, a

g number of motorists were
\ WYY taken to Northwestern Medical Center for treatment, uccorc.lin%to the Vermont
40 State Police. The Interstate was closed for roughly an hour in the area of the acci-

dent, backing traffic up #sianificantly,” the state police said.
Photographs by Dave St. Pierre
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Treat very much like
convection
(Moisture, Instability,
Lift, Shear)

Moisture (1000-
700mb), PWS, Sfc
Dwpts

Instability (Lake
Induced Capes,
: 1000-700mb
| Lapse Rates)

'v
'2 7N
v’

l )l
N/ M‘

Useful Forecasting Paraifiet

photo by Tom Niziol
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AComplex Ausable and Saranac
terrain River Valley helps
(Mtn/Valleys) channel band

MBand extends
300km
downwind of
Lake Ontario

BT Jay Peak
300km
downwind of

- Westerly flow cases that
OS¥El impact southern Green Mtns
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stacked from Sfc to 250mb
| cyclonic circulation

| . FSystem slowly lifted toward

?! Hudson Bay
- X

0602061200 250 ME UA OBS AMD ISOTACHS
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_ Deeplwell established cutoff circulation nort 1
_of the Great Lakes with embedded s/w energy**

| /00mb temp neaB2C
ol - AJni-directional flow through deep thru 500mb
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0602061200 500 MB UA OBS, HGHTS, and TEMPS
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~ Vis Sat Loop 12z Thru 17z
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12Z Modified Buf Sounding r
Adjusted for. Lake ST TSI (21T
Temp Of 36F based on a PMAX Lift

Precipitable Water= 0.20 in
kY LS T L ¥
4 E-lndex= -5

X Cape:220 J /kg Totals Index= 28

Sweat Index= 112

Dy Microburst Pot= 2: Gusts < 30 ks
E L 682 m b (9 5 kft) ' Freezing Level= 1008 1t ASL
k } Wet-bulb Zero Hgt= 715 ft ASL
Ny .1 Echo Top=1612 kft ‘ 0-6 km Avg Wind dir/spd= 272/40kts | g
; 0-6 km St Motion (JOR75)= 30230 kts
| m 0-3 km Stm Rel Helicity= 208 m2/32
Forecast Max Temp=29F

\/ Dee p M IXed Laye r to U Trigger Temp= -4 C/24 F

. A 700mb i Soaring Index= 255 ft/min A

/\ Kok

A40 kt 850mb wind

a——

. R, AUnidirectional flow through %%:
Lx RS " 700mb < 20 degrees of she:
S \ / \ / n the cloud layer -
s Q00— A5 to 25 knots of speed shey “‘:._f
/\ il X ' ;EQ 1 ! B| | LFC= 4040 ft ASL/856 mb ;
\ \, 8 \\ \ / Max Hailsize= 1.49 cm0.59 in
. E : ‘\NIBEU : \\/ Max Vertical Velocity= 13 m/s

Equilibrivm Level= 9596 ft ASL/G82 mb

ND DATA = App_r?xinmte Cloud Top= 14764 t ASL
P=080 b T=2°C/36°F Thi e
Thet a_e=289n|( w:4 . 6 Bulk Richardson Number= 10.14




QAN 0-4km (cloud base)
W3 250e@38 knots

DATA ~
- 51 (] .
6., 57

l <30e Dir el
Shear from '

28 /Sfc to 0.4km (cloud
M base) 20 knots of speed
BN shear

SBB-\ Koddirectional shear Sfc

\_ -
> 0.4km (23 X
n, m23e o X \ u Top of ET 3.5km based)
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35@ on radar data 2&g046
knots
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1-3km Cumulative Shear
40km at 182)
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= 1000-700mb Relative
RUC 40km at 1
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February 7 2006 snowfall (inches)
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MBand extended 300 km downwind

AEnhanced by upslope flow over
western slopes of the Green Mtns

Alimited snowfall across CPV bl

Ap to 90 at Tupp

Jay Peak
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Near Whiteout Co

Light winds within
heaviest |lake effect
band (UVVO0Ss
convergence)

Large snowflake size
(per.max upward
motions in saturated
cloud layer in

- favorable dendritic

I,sﬁaaw&growth region)
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Conclusion (

Cloud layer wind around 40 knots aided tojtransier,
moisture/band 200-300km downwind of Lake Ontario

Well established cutoff circulation from Sfc to 250mb led to
limited shear and helped to transfer significant lake effect
snow 200-300 km downwind of Lake Ontario

Uni-directional flow between 250-260¢e

Cloud layer (0.5-3 k m) ~shear- ((CCL <t o Echo
for:single well organized band (Niziol 1987)

>80% RH values between 1000-700mb and in favorable
" -dendrite snow growth region with upward vertically velocities
W} enhances snowfall accumulation rates

.....



Dec 20, 2006 Evenp'

Lake Ontario enhanced low levelimoisture
along a strong sfc boundary to produce
lake effect squall across our forecast area

Produced a quick burst of snow with
visibilities near zero

@nce again plenty of problems with 3'to 6
~= inches of snowfall <3hrs
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No closed circulation
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0512201200 500 MB UA OBS, HGHTS, and TEMPS
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sy LOW cap with '- 80mb winds=45
e limited mixed ,‘h knots

Fll layer (01.5km)
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17z Sfc, Dwpt,




