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Motivation

- CSTAR Il with SUNYA at Albany (2007-
2010) examined the sensible and extreme

weather with warm season cutoffs

- Goal was to establish pattern recognition

or conceptual models for significant
weather cutoff days over the Northeast
based on the tilt of the longwave 500 hPa

trough

- Lower-, middle-, and upper-level synoptic

and mesoscale features are examined
(temperature and moisture profiles, jet
streaks, anomalies, etc.) for each pattern

CSTAR Grant #: NAO/NWS4680001

P9.5 AN APPLICATION OF A CUTOFF LOW FORECASTER PATTERN RECOGNITION
MODEL TO THE 30 JUNE =2 JULY 2009 SIGNIFICANT EVENT FOR THE NORTHEAST

Thomas A. Wasula (1), N. A. Stuart, M. A. Scalora (2), L. F. Bosart (3), and D. Keyser
(1) NOAA/National Weather Service, Albany, NY

5 Pattern Recognition
Schematics or Conceptual
Models based on the Tilt
of 500 hPa Cutoff

1200 UTC 30 June 2009

NEUTRAL TILT “TYPEA”

Severe Weather: >35 mm

Average is 33 reports/ day;m"- PWAT

hail common under upper
cold pool

Precipitation Modes:

Stratiform and convective [\
bands 1)

Some Results: CSTAR I-1l Work (2000-06)

- Tracks or categories of warm season
cutoff lows (Great Lakes and Northwest

favored from May to September)

- Climatological dalily rainfall distributions

from cutoffs in the Northeast including % of

normal precipitation (June-September 1948-

1998) from cutoffs

- Movement of vorticity maxima’s around
cutoff based on tilt and the location of jet
events

streaks can yield heavy rainfal
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Precipitation from Cutoff Lows (1948-98)

Composite Precipitation — June 19548-1998
Daya with 500 hp Lowra

it of Precipitation due to 500 bPa Lows
June 1948-—1988
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1948-1998 June a) Composite Precipitation Days from Cutoffs
daily values and b) % of Climatology Precipitation due to Cutoffs

Source: (Najuch 2004) -> See preprint for reference
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WWw.spc.noaa.gov | /7

0906301200 500 MB UA OBS, HGHTS, and TEMPS

""" R 500 hPa Heights (dam), Temps
: : (°C) & Winds (kts)

L »

NEUTRAL TILT “TYPE B”

I

Severe Weather:

Average is 57 reports/day. ;
mostly hail Y

Precipitation Modes:

Midlevel |

Mostly convective ) . Lapse Rates

WWW.SpC.noaa.gov

0906301200 300 MB UA OBS, ISOTACHS, STREAMLINES, DIVERGENCE

Severe Weather:

Average is 21 reports/day:
mostly hail

300 hPa Heights (dam), Streamlines
& Divergence (10°s%)
1500 UTC 30 June 2009 SREF
3-hr Forecasts for 1800 UTC

Ensemble
Components:
MODEL WCGT  INIT TIME
erafnmm 4.781 15Z30JUN
erafrenen 4.761 1 5Z30JUN
erafnmm 4781 15Z30JUN
srafate 4781 15Z30JUN
erefetn  47E1 1SZI0JUN
srefetn 4761 1SZI0JUN

Precipitation Modes:

¢ Sfc Trough or.
Sea-Breeze
Front

Only convective

-_ \_ :
Midlevel r""!-u!j

Lapse Rates

a. 15Z30JUN2009 SREFe Valid 15Z30JUN2009(Tus)
300hPa hgtprs

srefetn 4781 1SZA0JUN
erefatn 471 15Z30JUN

srefatns 4781 15Z30JUN
srefats 4781 1SHZ30JUN
erefemnl 4781 15Z30JUN
erefam1 4781 1S5Z30JUN
srefrsm 4761 1SZ30JLN
erefrem 4781 15Z30JUN
arefram 4,781 1SZ30JLIN

erefram 4781 15Z30JUN
zrefram 4781 1SZ3I0JUN

Severe Weather:

Averageis 8 8
reports/day; mostly high
wind reports

Precipitation Modes:

Stratiform and
convective

Regianalized
Ancrnaly Extrernes

Max +: +2.48
Max —: -3Z.18

N = 4/20 cases

Mean 500 hPa Heights & Anomalies

1800 UTC 30 June 2009

0.5° GFS Initial Analysis
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500 hPa Z (dam), AVOR
(x10-5 s-1; shaded), Wind (kt)

500 hPa Heights (dam), Absolute
Vorticity (10°s1) & Winds (kts)
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090630/1800F000
850 hPa Theta-e (K) and Wind (kt)

850 hPa ©e (K) & Winds (kts)

1500 UTC Surface Map (MSLP and

(2) NOAA/National Weather Service, New York, NY
(3) SUNY/University at Albany, Albany, NY

30 June 2009 Case

Satellite, Surface &
Sounding Analysis
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% IR Satellite (C) Tue 15:15Z 30-Jun-04
) METAR Tue 15:00Z 30-Jun-04
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i}’ze” Sfc Frontal Analysis Tue 15:00Z 30-Jun-0¢

Fronts), METARS, & IR Image
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METAR Tue 17:00Z 30-Jun-09
15 Minute Lightning Plot Tue 17:15Z 30-Jun-09
Visible Satellite Tue 17:10Z 30-Jun-09

17 hail reported

Storm-Scale

Cutoff Low Impacts

Analysis_
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ALY Forecast Area: 8 Hail &

12 Wind Damage reports
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1710 UT Visible Satellite Image

hPa Winds (m/s; shaded)

MSLP (hPa), 1000-500 hPa Thickness
(dam), & 250 hPa Winds (m/s)
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PARCEL CAPE CIMNH LCL LI LFC EL SRH{m2%:2) Shear(kty Mn'Wind SRV [~ BEST GUESS PRECIP TYPE* "~
SURFACE 1753 o 1142m -4 1191m 35569 W SFC- 1 km 140 25 1BSE 11424 Mone.
MIXED LAYER q09 -15 1391m -2 1733m 34266 SFC - 3 km 155 27 17729 114148 Based on sfc termperature of 755 F.
. FCST SURFACE 1343 0 1861m -3 1661m 347ag [l EFf Inflaw Layer 147 G TN Sounding Analogs
M MU (939 mb) 1753 0 1142m -4 1191m 35569 [N SFC- 6 km 35 18430 12116
¢ 1 - - - - ; — Lowwer Half Storm Depth 28 18229 11816 SUPERCELL SGFMT HAIL
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L lag . P K =32 DCAPE = 634 Jkg  FZL=10805 ESP=22
! MidRH=72%  DownT=58F CorwT=81F  MMP=056 [l BRM Shear = 13 mas
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' : R Supercell = 3.6 Bukers Fight = 218126 kt
N » it _ g
85 _80 = §7 Sfc-3km Agl Lapse Rate = 85 Ckm | | eft Supercell = -0.1 Burkers Left = 168/33 kt
) e 3-Bkm Agl Lapse Fate = 5.8 Cakm | Sig Tor (CIN) = 0.3 )
. - Corfidi Downshear = 223045 kt
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090630/1800F 000
CAPE (J/kg) and 1000-500 hPa Wind Shear (kt)

POSITIVE TILY “TYPE B”
B _ a.15Z30JUN2009 SREFay Valid 18Z30JUN200% (Tus)
e N 2 BAChP a. 15Z30JUNZ00CY SREFe Valid 18Z30JUN2C0S(Tus) Ensemble
__ : SRR R 1000hPa pwatelm Components:
,-J! = . erafnmm 4781 15Z30JUN
srafamin 4761 15Z30JUN
dﬂ' Ensemble erafomm 4. 781 15Z30JUN
5 Compeonents: srafats 4781 1BZ30JUN
i MODEL INIT TIME erafato 4.TET 1GLI0JUN
- 3 srafimm 15Z30JUN srefetn 4,781 15Z30JUN
: ! srefimm 15Z30UN 16 R
= Y o vmon| [l aree 4701 1ezs0un
e sl :::f;t: :i;gjﬁ: 4 srefeta  4.781 15Z30JUN
Severe Weather: S I oot 4781 152300
‘ v ] ety 4761 1az300m
Average ]S 6 reports rafatg 15230 srefrsm 4,761 1SZ30JUN
srefeta 15Z30JUN erefrem 4781 15Z30JUN
arefum 15Z30JUN srefrasm 4781 1SZICUUN
15Z30JUN erefrem 7 52, LN
per day = o e
- . . b.15230JUN2009 SREF Valid 18Z30JUN2009 (Tue e 1Sz - :
Precipitation Modes: i iy S e Aoy shoses) )
srerEnSEmEs
. . b :
Stratiform bands with 38 pi I
. &
embedded convection 2\ HoDEL e ) I5
srefamm 3333 4
srefnmm 3333
arsfata 3333 -
srefeta 3333 i 2
arefata 3333
srefeta 3333 — 1
arefata 13.33
i — srefeta 13.33 -1
T— - : arsfata 3333 )
N = 6/20 cases e 33 -3
::;::1 i;gi _4’ Regianalized
arafam{ 3333 _5 Anoraly Extreres
grefermn 3333 u v 4zan
- arafrem 1133 ax +: !
Scalora (2009) examined 20 warm season cutoff cases from B I i
17 1) srefrsm 3333
June to Sept 2000-08 based on 45 “Storm Days”. One of

these days was classified based on precipitation (fraction in
domain), precipitable water and wind anomaly data in
conjunction with synoptic-scale pattern and storm reports.

1000 hPa Mean
PWAT & Anomali

850 hPa U & V
Wind Anomalies

€S

SBCAPES (J kgt) &1000-500
hPa Shear (kts)

1800 UTC KALB Sounding

-NEAPR. TERM SUNTIL & PM THIZ EVENINGS...

A5 OF 400 AM EDT.._ THE LATEST SATELLITE IMAGERY THIS MORNING HaS A
CUTOFF LOW CENTERED NEAR LAEE HUROM. THIS CUTOFF WITH ITS
ASZOCIATED COLD POOL AHEOD TEMPE OF -1EC TO -17C OVER MIY WILL EE

FORECASTER CONFIDENCE IZ HICGH FOR THE AFTERNOON PERIODL FOR THE

DOTENTIALL OF STRONG TO ZEVERE CONVECTION. PAST AND PRESENT CETAR
DESEADCH ON WADM ZEASON CUTOFF LOWE HAZ SHOWN MINODRMATOL SEVERE
WEALATHER EOUTS CAN OCCUR OWER THE NOETHEAST. THE SYNOPTIC PATTERN

AND COMVECTIVE PARARMETERS FROM THE NAM/GFS INDICATE MARGIMNAL
SEVERE HATL AND/OFR WIND DAMAGE WITH ECOWING SEGMENTS WILL EE
DPOSEZTIELE. WE AGREE WITH SPC FOR THE SLICGHT RISE TODAY ACLOSZ ERN
N AND WEN HNEW ENGLAND.

THE CUTOFF HAZS A NEUTRAL TILT WITH A ZHORT WAVE TLROUCH THAT WILL

EBE SLICING THROUGH THE REGION DURING THE PM. AT THE SFC.._ AN OCCLUDED
FRONT IN ASSOCIATION WITH THE MID LEVEL SHORT WAWE WILL FOCUS THE
SHOWERS AND THUNDERSTORMS. STROMG DIFFERENTIAL CYCLONIC WORTICITY
ADVECTION WILL EE ONGOING. ALOFT... A MID-/UPPER- LEVEL JET STREAK
WILL BE SETTING UP OVELR THE MID ATLANTIC REGION/SDN NT/SIN NEW
ENGLAND. AN AREA OF UPPER LEVEL DIVELRGENCE WILL EBE OVER ERN NY AND
WEN MNEW ENGLAND.._ A2 WE WILL BE LOCATED ON THE CYCLONIC EXIT
DECION/LEFT FRONT QUADDANT OF THE JET STLREAKS. 2FC DEWPOINTS WILL

Multicell Convection
trained northward up the
Hudson River Valley

— AVENDE
Minute®t¥dhtning Plot” Tue 20:00Z 30-Jun-09
:00Z_+ 3 {]

2000 UTC KENX 0.5°
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CAUTION|
ROAD
k. AHEAD

Neil Stuart in
flood waters
near Albany

EE POOLING IN THE SOUTHEERLY FLOW IN THE BOUNDARY LAYER INTO THE
us0s TO POSSIELY MID 605 PRECIPITABLE WATER VALUES WILL

GEMERALLY BE IN THE 1-1.50 INCH RANGE. LOW-LEVEL THETA-E ADVECTION
WILL BE INCREAZING AHEAD OF THE IMPULSE LOTATING ARCUND THE
CUTOFF. SBCAPE WALUES ARE IN THE 1000-1E00 J/KGC DANCE FLOM THE
HAM. . .WITH POCEETS OF SLIGHTLY CREATELR AMOUNTEZ. THE GFES SHOWS Z0HME
CIN AND LIMITED INSTABILITY Z20UTH OF THE CAPITAL LREGION LUE TO
STRATUS/LIMITED HEATING FROM THE MARINE ATIR. WE THINE THIZ IS A
LITTLE OVERDONE. . _AND THINE SECAPE WALUES OF AT LEAST 1000 J/EG
ARE POSSIELE THERE. THE HS500 TEMPS ARE GOING TO COOL TO -1EC TO
—-1EC OVER THE REGION. MID LEVEL LAPSE BATES APPROACH &-&_ BC/EIM.
THE DETERMINISTIC GUIDANCE DOESN/ST COOL THEM MUCH LOWEER...SINCE
THE CORE OF THE COLDEST AIR REMATINE WEEST OF THE HUDESON RIVER
VALLEY.

THE 0-& EM BULE SHEAR IS GENERALLY 320-40 ETS WITH ORGANIZED
COMYECTION LIEELY OF THE MULTI-CELLULAR WARIETY EVOLVING INTO
LINES/CLUSTERS. IN TERMS OF THE HATL THREAT. . _FREEZING LEVEL AND
WET EULE ZERD HEIGHTZ ARE IN THE £.5-10 KEFT AGL RANGE.. WHICH PAET
OFFICE RESEARCH HAZ SHOWN TO BEE QUITE OPTIMAL FOR SEVERE HAIL..IF
SBECAPE VALUEZ OF AROUND 1000 J/EZ ARE DREALIZED. OUR LOCAL MACLENTA
SEVERE WEATHER INDEX YIELDZ A MINOPR ZEVERE EVWENT DUE TO LOW EHT
VALUES WELL UNDER 1...AND 0-3 FIM SPH VALUES WELL UNDEER 100. THIS
COMDITIOMNAL SEVERE WEATHER INDEX WILL HAWE & BETTER HANDLE OF THE
POTENTIAL SEVERE WEATHER SITUATION WITH & 127132 SO0UNDING.

WE EXPECT 20ME SUNSHINE TO OCCUPR ACLOSEZ MUOCH OF EIN NYT IN THE M

TO HELP DESTAEBILIZE THE EBOUNDARY LAYTER... AND ALLOWING Mix TEMPE IN THE
MID 702 TO HEAR 20 IN THE VALLEYS.. AND TUs02 TO MID 702 OVER THE
HILLEZ AND MTNZ. WE PLACED ENHANCEL WORDING FOR IOZSIBLE ZEVELE
THUNDERSTORME. . . WITH DAMAGING WINDES. . AND LARCGE HAIL. HWY LDAINFALL
WILL ALS0 EE POSSIELE WITH ANY CONWECTION.

WFO ALB 30 June 2009
4 AM Discussion

* A Great Lakes cutoff low impacted portions of the Northeast with severe
weather (around 40 reports) and isolated flash flooding on 30 June 2009

* The cutoff fit well into the Neutral-Tilt “Type A” conceptual model

* Local forecast discussions identified the key synoptic and mesoscale features
for the potential severe weather with the conceptual model

 Ashort-wave trough and favorable jet dynamics coupled with adequate deep
shear (25-35 kts) and large instability allowed multicell clusters to form

« The mid-level lapse rates were marginal, but low wet-bulb zero heights, and
freezing levels favored large hail

 Low-level 850 hPa +V anomalies (1 to 3 standard deviations above normal)
advected in Atlantic moisture (PWATs not anomalously high) for heavy rainfall
and flooding due to training convection (June 30t and July 1sY)




