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ngredient: Heavy Lake Effect Snow

ir mass to 700mb or higher with small

to 850mb, < 60 degrees surface to 700mb
least 13°C colder than lake

rease in temperature lent increases conduction and

ulent mixing

t any wind direction for Lake Superior
eeds to be relatively light (~10-30kt) for moisture
ergence

| ortion of lake with fetch at least 100km



Overview

stacked low pressure system moved
1/northern Lower MI Feb 215t

foot of system snow on Upper MI

ly wind caused dominant

2 feet of snow fell from near
ette/ Alger border to west of Au Train

hut down and drivers stranded from
inch per hour snowfall rates

= Problems plowing out cars
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HANGE

FRECIF WATER= 8.17 1 ¥ -PARCEL- T=FCST MAXST4=58 mk MEAN
K-IMOE®x= -1 + MOD PARCEL P= 982 mk

TOTALS IMWDEw= 41 * MOD PARCEL T/Td4= 21/18° F:-5/-12° C
SWEAT IMDEw= G5 * COMMECTINE  TEMP= 21°F

ORY MICROBURST POT=2: GST < 38 ktst LIFTED INDEX= 12.7

FREEZING LEVEL= & ft ASL ¥ CCOL= 3198 f+ ASLS 897 mk

WET-BULE ZERO HGT= 914 ft ASL ¥ LCOL= 3321 f+ ASLS 892 mk

B-6 KM AYG WIND= 3287 /17 kts ¥ LFC= 3321 f+ ASLS 892 mk

B-6 KM STM MTW C[38R7D)= 398° /13 kit MAx HAILSIZE= 8.8 cn/8.8 in

B-3 KM STM REL HELICITY= 45 m?./s% % MaX VERTICAL WMELOCITY= & m/s
FORECAST MaAX TEMP= 21°F ¥ EQUIL LEVEL= 3526 f+ ASLAEES mk
TRIGGER TEMP= -59C/22°F ¥ APPROX CLOUD TP= 23937 ft ASL
SOARING  INDEX=NA ¥ POSITIVE EWERGY ABY LFC=MOME
*
*

MOPIAWINODER = -8.32/NA NEGATIVE EMNERGY ELW LFC=NONE
BULK RICHARDSOM  HUMBER=NOME

HiResWRF ptE 46.4N 86.7W Sounding () 22.00 12HR Sun 12:007 22-Feb-09
HiResWRF ptA 46.4N 87.0W Sounding () 22.00 12HR Sun 12:00Z 22-Feb-09
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HODOGRAFH SFEED IN m#=

FRECIF WATER= 8.13 in
K-IMOEx= 1

TOTALS IMWDEx= 4@

SWEAT IMDEx= &&

ORY MICROBURST POT=2: GST <
FREEZING LEVYEL= @ ft ASL

¥ -PARCEL- T=FCST MAXST4=38 mk MEARN
¥ MOD PARCEL P= 3981 nk
¥ MOD PRRCEL T/Td= 22/13° F:-5/-18° C
# COMMECTINE TEMP= 28°F

28 ktst LIFTED INDEX= 12.3
4 CCL= 2842 ft ASLS 923 mke

WET-BULE ZERO HGT= 996 f+ ASL # LCL= 3834 ft ASLS 985 mke

B-5 KM AYMG WINMD= 334° /13 kt

5 * LFC= 3834 f+ ASLS 985 mk

B-5 KM STM MTH [38R731= 42,13 kts * MAx HAILSIZE= @.1 cm/8.8 1in

@-3 KM §TM REL HELICITY= 4&
FORECAST HMax TEMP= 22°F
TRIGGER TEMP= -5°C/22° F
SOARING  INDEX=NA

MOPISWINDEX = -8.25/NA

m? /52 % MAX WERTICAL VELOCITY= 4 m/s
¥ EQUIL LEMEL= 6479 ft ASLA7EF nmk
¥ APPRORX  CLOUD TP= 2366 ft ASL
¥ POSITIVE EMERGY ABY LFC= 15 JAKG
¥ NEGATIVE EMERGY EBLW LFC=MNONE

NAM12 ptD 46.8N 87.0W Sounding €)pul2.00CHARRHEN SIHUMERRO04 ,22-Feb-09

NAM12 ptC 46.6N 86.0W Sounding

22.00 12HR Sun 12:00Z 22-Feb-09

22.00 12HR Sun 12:00Z 22-Feb-09

O
NAM12 ptE 46.4N 86.7W Sounding () 22.00 12HR Sun 12:00Z 22-Feb-09
O

NAM12 ptA 46.4N 87.0W Sounding




1)

-15 -18 -5 + +18 +15

PRECIF WATER= ©.18 in # -PARGEL- T=FGET HMARX3T4=58 mk MEAM
K-IMOE®= -@ + MOD PARCEL P= 9385 nk
*
*

TOTALS IMDEX= 4@ MOD PRRCEL TATd= 23/12° F:-L4/-18° C
SWEAT IMDEX= 3& COWVECTIVE TEMP= 28°F
ORY MICROBURST POT=2: GS5T < 3@ ktst LIFTED IMDEX= 11.2

FREEZING LEMEL= @ ft ASL ¥ CCL= 2542 ft ASLS 920 mk
WET-BULE ZERO HGT= 2829 ft ASL ¥ LCOL= 3268 ft ASLS 894 nmk
8-6 KM AMG WIND= 333% /18 kts ¥ LFC= 3268 ft ASLS 894 nmk

B-6 KM STM MTW (38R7S1= 32713 kts ¥ MAK HAILSIZE= 8.2 cm/8.1 in
B-3 KM S5TM REL HELICITY= -17 m2/s53% MAX VERTICAL MELOCITY= 7 n/s
FORECAST MAX TEMP= 2u°F * EQUIL LEVEL= B&315 ft ASLS79E9 nmk
TRIGGER TEMP= -5°Cs21°F AFFROX  CLOUD TP= 2282 ft ASL
SOARING  IMDEX= 215 ft/min FOSITIVE EMERGY ABY LFC= 234 1JKG
MOPIAWINDEX = -8.326/NA HEGATIVE EMERGY BLW LFC=NOME
BULK RICHARDSOM HNUMEBER= &.3

- R

HiResWRF ptB 46.4N 86.7W Sounding () 22.00 12HR Sun 12:00Z 22-Feb-09
HiResWRF ptA 46.4N B7.0W Sounding () 22.00 12HR Sun 12:007Z 22-Feb-09




1000

=3 +8 +3 +18 +15

HODOGRAFH SFEED IN mes FRECIF UWARTER= 8.14 1 -FARCEL- T=G5FC3iTd=5FC

K-INDE¥= -7 INIT PARCEL P= 385 16 18 ° mk

TOTALS INDE¥= 33 INIT PARCEL T/Td= 16/18° Fi-8+/-11° C

SWEAT 1INDEX= FE COMVECTIME TEMP= 15°F

DRY MICROBURST POT=2:i GST < 38 ktsLIFTED INDEx= 16.1

FREEZING LEVWEL= 8 ft ASL CCL= 1722 ft ASLS 954 mh

WET-BULE ZERO HGT= 914 ft ASL LCL= 2891 ft ASLS 948 mh

B-6 KM AYG WIND= 3297 /24 kts LFG= 2891 ft ASLS 948 mhk

B-6 KM ETM MTW [3ERFYS)= 399° /18 ki#y HAILSIZE= ©.1 cm/8.8 in

@-3 KM STM REL HELIGITY= 27 m? /5% MAX WERTIGAL MELOCITY= 3 mes

FORECAST MAx TEMP=HNA EQUIL LEVEL= 4818 f+ ASL/EBTE mb

TRIGGER TEMP= -72C/17°F AFPPROX CLOUD TP= BBES ft ASL

SOARING  INDERX=NA POSITIVE ENERGY ABY LFC= 9 J/KG

MOPIZWINDEX = -8.38/NA NEGATIVE EMERGY ELW LFC=NONE
BULK RICHARDSOM NUMBER= £.2

HiResWRF ptB 46.4N 86.7W Sounding () 22.00 18HR Sun 18:00Z 22-Feb-09
HiResWRF ptA 46.4N 87.0W Sounding () 22.00 18HR Sun 18:00Z 22-Feb-09
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-15 -18 -5 + +18 +15

PRECIF WATER= ©.15 in -PARCEL- T=5FC3T4=5FC

K-IMOE®= -3 INIT PARCEL P= 988 19 11 ° nk
TOTALS IMDEX= 36 IMIT PARRCEL T/Td= 139411 F:-6/-11° C
SWEAT INDEx= 71 CONVECTIVE TEMP= 18°F

ORY MICROBURST POT=2: GS5T < 38 ktsLIFTED IWDEx= 12.8

FREEZING LEWEL= 8@ ft ASL CCL= 2214 f+ ASLS 935 nmk

WET-BULE ZERO HGT= 2829 ft ASL LCL= 2581 f+ ASLS 925 mbk

8-6 KM aMG WIND= 329°% /21 kts LFC= 2581 f+ ASLS 929 mk

B-6 KM STM MTW (38R7S1=  353° /16 kit HAILSIZE= @.2 cms/8.1 in

B-3 KM 5TM REL HELICITY= 26 m®./s% MAx VERTICAL MELOCITY= 5 m/s

FORECAST MAX TEMP=NA

TRIGGER TEMP= -7°Cs19°F
SOARING  IMDEX=MA
MOPIAWINDEX = -B8.33NA

HiResWRF ptB 46.4N B6.7W
HiResWRF ptA 46.4N B7.0W

EQUIL LEVEL=
APPROx  CLOUD

POSITIVE EMERGCY ABY LFC=

E151 ft ASLS7YT mk
TP= 7874 ft ASL
23 JSKG

NEGATIVE EMERGY BLW LFC=NONE

BULE RICHARD

22.00
22.00

Sounding ()
Sounding ()

SOM  NUMBER= 8.4
18HR Sun 18:00Z 22-Feb-09

18HR. Sun 18:00Z 22-Feb-09



Harinette

Menominee

22—Feb

Accum Img{in) N2 -0
. Sun 12: 007 212-Feb-08

now Accum (Cinj

r
3

2200 1,
22.00

Langlade



R
Harinette Menominee . : C?El .
00 4

22— Feb-09
R Sun 15: 007 22-Feb=-09

Accum Img{in)
now Acciim (in} 322.00

Langlade



itonddon

Harinetye jlenominee

r Accum Img{in)
3 now Accum {in)

Langlade



itonddon

Menominee

Harinette

Accum Img{in) 2067 22-Feb-(9
now Accum {in) 1 Sun 21 00Z 22-Feb-09

evd

a Jr}'i Sun#46—

x

11Re5 RF 3

Langlade



MIZ006-212330-
JO.NEW.KMQT.LE.W.0006.090222T0000Z-090223T1800Z/
ALGER-

INCLUDING THE CITY OF...MUNISING

[1029 AM EST|SAT FEB 21 2009

..LAKE EFFECT SNOW WARNING IN EFFECT FROM 7 PM THIS EVENING
O 1 PM EST MONDAY j.

THE NATIONAL WEATHER SERVICE IN MARQUETTE HAS ISSUED A
LAKE EFFECT SNOW WARNING FOR HEAVY LAKE EFFECT
SNOW...WHICH IS IN EFFECT FROM 7 PM THIS EVENING TO 1 PM EST
MONDAY.

LAKE EFFECT SNOW SHOWERS WILL BEGIN THIS EVENING AS WINDS

ROM THIS EVENING
INTO MONDAY MORNING AS MUCH AS A FOOTIOF FLUFFY LAKE

NOW MA ACROSS PORTIONS OF ESTERN AND
CENTRAL ALGER CQO NTY THESE SNOW SHOWER XF ED
TO CONTINUE INTO MONDAY AFTERNOON AS WINDS REMAIN

NORTHWESTERLY OFF LAKE SUPERIOR BEFORE DIMINISHING
MONDAY EVENING.
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ationdl’lce Center Ice Analysis

ICE ANALYSIS Great Lakes -West (CANADIAN ICE SERVICE
ANALYSE DE GLACE Grands Lacs -Ouest visoz 23 FEB/FEV 2009 |sErviCE CANADIEN DES GLACES
RASED ON/BASEE SUR: 20W

[RADARSAT2:23/11Z Superior/Superieur

23112 Michigan
RADARSAT2:22/23Z Superior/Superieur W/0
22/237 Michigan §

AVHRR: 23NM4Z ALLTOUT

0 R INFORMATION GALL: 1-800-767-2885 CAN
[POUR INFORMATION APPELEZ: 1-301-038-8641 -USA

Ice Fres
Libre de glace



VIODIS False Color Image
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Weather and Research Forecast
Viodel V3 (WRF) ARW Core

ains, nested, boundary conditions from
dback turned on

KF Cumulus Scheme, Lin et al.
icrophysics, Yonsei PBL scheme, Noah LSM)

Jomain 2 - 6 km (Explicit Cumulus Parametrization, Lin
al. Microphysics, Yonsei PBL scheme, Noah LSM)

nain 3 - 2 km (Explicit Cumulus Parametrization, Lin
al. Microphysics, Yonsei PBL scheme, Noah LSM)

S

rol with no ice

“Best ice” - changed the sea-ice threshold to 273K to
make ice analysis more representative

Total ice
North American Reanalysis (NARR)




Jomains for Local WR -ARW
—ore runs_
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Hypotheses

dominant band

ement of band to the east in
1 ARW core



Control (No Ice) Run

Loop from
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Local WRF “Best Ice” Run

' Loop from
SZ to 227

Ice forces dominant
band but does not
¢ fix issue with

. plaCement
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Jotal Ice Cover Run

Loop from
87 22d to 27
on 23rd

Mostly upslope
snow

p-22 olémooz
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onclusions

fect snow band forced by ice

dequately with the

ught ridge axis in too Quickly shifting band east

office had excellent lead time for warning
lger County

unts too low (expecting band to move east)

“Best Ice” Run from WFR-ARW Core does not
- solve the problem

= NARR solution is better but not perfect



v oy o » :'.
. : l c‘ ‘ - ,
- *"11"-)4’ ;
. ‘$‘0 .
J e i <
T T




