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Methodology

1. Study incorporates daily heavy precipitation
events of 2” or more at RIC and/or
ORF/SBY/FVX/ECG during the months from
November through March (POR 1948-2006)

. Precipitation events broken into two types:

(10 events)

(10 events)

. Plots 6 hour mean composite anomalies (as

standard deviations from normal - stdv) for
atmospheric variables (height, surface

pressure, temperature, u/V-Wiad compenent,
precipitable water) using.the. NCERINC AR

Reamalysis; based on 1970-2000




Heavy Precipitation Pattern -
Surface Cold Front

Date

Jan 28 1952 2.07" 0.82 1.47 1.42 0.47
(total) 251" 0.82" 1.90” 2.35" 0.47"

Dec 20 1957 2.10" 0.12" 0.52" 0.53" 0.79"
(total) 210" 0.12" 0.53" 0.94” 0.81"

Nov 6 1959 2.71" 0.92" 0.57” 0.69” 0.61"
(total) 4.05" 0.92” 0.70 0.70” 0.64"

Nov 24 1959 3.00” onl” 2.06” 1.76” 0.48”
(total) 3.02" 0.22” 2.42" 1.84” 0.52”

Jan 6 1962 3.31" 1.24 3.09” 1.50” 1.35"
(total) 331" 1.24” 315" 1.70” 1.38"

Feb 24 1979 2.64" 1.71 1.80” 2.50" 1.75"
(total) 4.48" 2.94” 4.14” 4.06" 2.41"

Mar 21 1983 2.40" 0.89" 0.72" 0.49" 1.16
(total) 2 40" 0.89” 0.72" 0.49” 1.18"

Mar 25 1984 2.20" 0.38" 2.52" 1.84" 0.25"
(total) 2.60" 0.39” 291" 2.36” 0.25"

Nov 21 1994 2.31” o3 e 2.15” 0.02”
(total) 231" Y38 181" 2.15” 0.04”

Nov 12 2006 218" 2 75" 277" 0.87” B i
(total) 2.18" 2.75" 2.86" 1.45” 212




Heavy Precipitation Pattern -
Surface Low Pressure

Date

Nov 21 1952 2.62 3.31 2.16 3.28 2.54
(total) 4.41" 4.07" 3.08” 4.06" 2.70"

Nov 1 1956 2.44" 0.07” 1.02” 0.72" 0.17”
(total) 4.24" 0.08” 1.18" 0.78” Qi7"

Dec 29 1958 2.46" 0.69” 2.54" 3.41" 1.69”
(total) 3.28" 1.55” 2.64 4.01" 1.84"

Nov 9 1962 2.22" 1.09” 0.77" 1.55” 1.07”
(total) 2 35" 1.09” 1.29” 2.43" 1.07”

Nov 6 1963 253" 1.48" 2.15" 251" 1.22"
(total) 3.10” 2.29" 2.51” 3.40” 1.60”

Nov 29 1963 2.07" 2.00” 1.69" 117 2.92"
(total) 2.15" 2.04” 1.79 de 2.95
Dec 24 1986 2.35" 1.57” 3.21" (el 1.50”
(total) 2.65” 1.63” 3.21 1.96” 1.55”

Mar 29 1991 2.82" 1.93" 1.83" 2.02" 0.15"
(total) 294" 2.01" 1.96" 2 50" 1.60"

Mar 2 1994 2.42" 3.78" 2.53" 2.07” 3.70”
(total) 2.87" 4.38" 3.31" 3.37" 3.76"

Feb 4 1998 2.26”7 4.75" 2.23" Tn 2.26”"
(total) 2.83" 5.18" 3.64” 2.74" 2.56”




Heavy Precipitation Pattern -

Surface Cold Front
Day -1 Day

MOAA/ESRL Physical Sciences Divislon

Surfoce Precipitation Rate {mm/day) Compasite Mean Surface Precipitation Rate {mm/day) Compaosite Mean
1/27/52 12/19/57 11/5/59 11/23/58 1/5/62 2/23/79 3/20,/83 3/24/84 11720794 11/11/06 1/28 /52 12/20/57 11/6/53 1172450 1,/6/62 3/24/76'3/21 /83 3425 /84 11/21/34 11/12/06
HCEP/MCAR Reanalysis HCER/MCAR Reanalysis

e
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Surfoce Precipitation Rate {mm/day) Composite Mean
1/25,/52 12421 /587 11/7/59 11/25 /58 1/7,/62 2/25/7% 3/23/83 3/26/84 11/22/94 11/13/06
NGEP/NCAR Reanalysis




Heavy Precipitation Pattern -

Surface Low Pressure

Day -1

A4 ESRL Physical Seiences Divisien A% ESEL Physical Sciences Divisien

NOAA/ESRL Physical Scfences Division tion Rate {mm/day) Compasite Mean
18 B2 11/8/63 11/28/83 12/24/88 3/25/91 3/2/84 2,/4 /98

ACEP/NCAR Reanalysis

Surfoce Precipitation F
11/20/52 10/31 /56 12/28/58 11,/8/62 11
WCER/

Day +1

Surfoce Precipitation Rote {mm/day) Compaosite Mean
11/22/52 11/2/56 12/30/58 11/10/62 11/10/63 11,/30/63 12/25 /86 3/30/81 3/3/94 2/5 /98
NGEP/NCAR Reanalysis




SLP {atdv shaded); 1000 hPa Wind
1000 ickneas

850 hPa Hgt, Wind
Temperoture [stdv shad

28 -2 -15-1-0505 1 15 2 25
700 hPa Hgt (atdv shoded)
Wind

=25 -2 -15-1-0505 1 15 2 25
500 hFa Hgt (atdv shaded)
Wind

Sfc Low t-24

- area of slightly positive stdv of 850
hPa temperature and 700 hPa
height near New England.

-large area of -1 to -2.5 stdv of SLP
central Gulf Coast.

- large area near -2 stdv of 700/500

Frontal t-24

- large area of +1 to 1.5 stdv of 850
hPa temperature, and 700/500 hPa
height over the northeast quarter of the us.

-area of near -1 stdv of SLP just west of the
lower Mississippi River Valley.

- small area of slightly negative stdv of 700/500
hPa across the southern Plains.
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SLP {atdv shaded); 1000 hPa Wind 820 hPa Hgt, Wind
1000—580 hPa Thickneas Temperature (st shaded)
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Sfc Low t+0

- area of slightly positive stdv of 850

hPa temperature from the mid-Atlantic to New
England; as well as slightly positive stdv of
700/500 hPa height near New England.

Frontal t+0

- large area of +1.5 to 2 stdv of 850 hPa
temperature, and +1 to +2 stdv of 700/500 hPa
height over the northeast quarter of the us.

-area of near -1.5 to -2 stdv of SLP over the
southern Appalachians.

- very small area of slightly negative stdv of
700/500 hPa across the lower Mississippi River
Valley.

SLP {atdv shaded); 1000 hPa Wind 850 hPa Hgt, Wind
1 Pa Thickneas Temperature [stdy shad

T " T ==t

-25-2-15-1-0505 1 15 2 25
700 hPa Hgt [atdv shaded)

-large area of -2 to -3 stdv of SLP across the
Southeast states.

- large area near -2.5 stdv of 700/500 hPa over
the northeast portion of the Gulf of Mexico.
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SLP {atdv shaded); 1000 hPa Wind A50 hPa Hgt, Wind
(1000—500 h)Pa Thickneas Frontal T+12 Temperature [e?tdu shaded)

248 -2-15-1-0505 1 15 2 25
500 hPa Hgt (atdv shaded)
Wird
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SLP; 1000 hPa Wind
1000-500 hPa Thickness; RH (shoded) Frontal T

_ 24 850 hPa Hgt, Temparature
T3 -

o reer s enll Frontal t-24

giedec ™ oo - large area of +1.5 to 2.5 stdv of precipitable
water from the great lakes region to the western
Gulf Coast states.

T - axis of +1 to 1.5 stdv of 850 hPa v-wind
LA A component from the central Gulf Coast states to
i P — i —— the eastern Great Lakes states.

RO-11-T-18 By

TTE0 B0 70 B0 90

700 hPa Heigl
Frecipitable ‘Water
O

h(t:fdfigﬁaded}
- two areas of -1 to -1.5 stdv of 850 hPa u-wind
component...off the Southeast coast...and over
the Midwest.

820 hPa Hgt, Tempara
Ml tdy

SLP; 1000 hPa Wind turg
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i = : o : g R Sy s
s f AN LV : e res - e e
i } | 8 & 3 e

-28 -2 -15-1-0505 1 15

Sfc Low t-24

- area of slightly positive stdv of precipitable

i A E ; o
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Water Over the Southeast States. TTI0 B0 70 A0 90 [ %x :11.I1954 45 -2 -15 -1 -050.5 1 15 2 25
700 hPa Heighta, Wind 850 hRa hgt
Frecipitable Wate =had Wind {i wind =tdy
A = - - T

- axis of near +1.5 stdv of 850 hPa v-wind
component over Florida.

- Small area of near -2 stdv of 850 hPa u-wind
component centered over Arkansas.
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SLP; 1000 hPa Wind
1000-500 hPa Thickness; RH (shod
T e
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Sfc Low t+0

- area of +1.5 to +2 stdv of precipitable water

Frontal t+0

- large area of +2 to +2.5 stdv of precipitable
water from South Carolina to New
England...with near +3 stdv over Virginia,
Maryland and Pennsylvania.

- axis of +1.5 to +2 stdv of 850 hPa v-wind
component from the coastal Carolinas north
through the mid-Atlantic states.

- two areas of -1 to -1.5 stdv of 850 hPa u-wind
component...off the East Coast...and over the

Great Lakes states.

SLP; 1000 hPa Win 850 hPa Hot, Tern

H 4 araturg
1000-500 hPa Thickness RH (shoded) Sfe Low T4+0 wind (U wind stdupanuded)
T, N )

73

centered over eastern Virginia and eastern
North Carolina.

- axis of near +2.5 stdv of 850 hPa v-wind
component just off the Southeast coast.

- large area of -2.5 stdv of 850 hPa u-wind
component centered over West Virginia.
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700 hPa Heighta, Wind H50 hPa hgt
Precipitable Water (stdv shoded) Wind { wind 2ty shoded
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SLP; 1000 hPa Wind 850 hPa Hgt, Temparature
1000-500 hPa Thickness; RH (shoded) wind (U wind stdy & d)
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SLR, 1000 hPa Wind 300 hPa Hagt
1000-500 hPa Thickness; RH (shoded Wind (U wind stdy’ shoded)

Frontal t-24

- axis of +1 to +1.5 stdv of 300 hPa v-wind
component over the central Mississippi River
Valley.

A% RETT et - two areas of -1.5 to -2 stdv of 300 hPa u-wind
e T i component...off the East Coast...and centered

700 hPa Heighta, Wind

hRa hgt
Precipitable Water (stdv shaded)
e PSS s over Nebraska.

SLP; 1000 hPa Wind 300 hPa Hgt
1000-500 hPa Thickness RH (shoded) Sfe Low T—24 wind (U wind std\?anuded)

Sfc Low t-24

- area of slightly positive stdv of 300 hPa v-wind A= %
component from the Ohio Valley to northwest "

700 hPa Heighta, Wind

FIO“da. Precipitable Water |

- area of slightly negative stdv of 300 hPa u-
wind component from the central Plains to the

western Great Lakes states.




SLR, 1000 hPa Wind
1000-500 hPa Thickness; RH (shoded)

Frontal t+0

- axis of +1.5 to +2 stdv of 300 hPa v-wind
component from eastern Tennessee to the
eastern Great Lakes states.

b +0,85

e T8 - two areas of -1.5 to -2 stdv of 300 hPa u-wind
Fecotane ol s Shs _ et 050 3 o) component...off the East Coast...and over the

Midwest.
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Sfc Low t+0

- axis of +1.5 to +2 stdv of 300 hPa v-wind o A o N
component from the coastal Carolinas. e i o 05T
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- area of -1.5 to -2 stdv of 300 hPa u-wind
component centered over Kentucky.
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Cold Season Heavy Precipitation

Key Ingredients
Surface Low

- LARGE NEGATIVE anomalies of SLP; and
700/500 hPa heights in the vicinity of the
Southeast states and the northeast Gulf of

Surface Front Mexico

- LARGE NEGATIVE anomalies of 850 hPa u-
- POSITIVE anomalies of 850 hPa temperatures; wind component centered over West Virginia
and 700/500 hPa heights near New England (indicative of stronger than normal low level
east winds)
- POSITIVE anomalies of 850 hPa v-wind
component from the coastal Carolinas north - LARGE POSITIVE anomalies of 850 hPa v-
through the mid-Atlantic states (stronger than wind component Just off the Southeast coast
normal low level south winds) (indicative of stronger than normal
southeast winds)
- LARGE POSITIVE anomalies of precipitable water
centered over Virginia, Maryland and - POS. anomalies of precipitable water over
Pennsylvania eastern Virginia and eastern North Carolina

- NEG. anomalies 300 hPa u-wind component
from eastern Tennessee to the eastern Great
Lakes states (indicative of a “slowing down”
or intensifying upper level system)




Cold Season Heavy
Precipitation Event

November 26 2007




Cold Season Heavy Precipitation Event
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Cold Season Heavy Precipitation Event
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Cold Season Heavy Precipitation Event

Continental United States Click on the frage 1o 2001 |
1-Day Observed Precipitation - ¥alid 11/26/2007 1200 UTC Click on "Stotes " to 200 of

Puerto Rico

24 hr total precipitation
127 11/25-12z 11/26




Cold Season Heavy Precipitation Event

Surface Cold Front
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Cold Season Heavy Precipitation Event

Surface Cold Front
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Cold Season Heavy Precipitation Event
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Cold Season Heavy Precipitation Event
Simulated WRF Radar

36 hr fcst
00z 11/25 — 12z 11/26




Cold Season Heavy Precipitation Event

Split in
highest
QPF

HPC Day 1-2 QPF fcst
00z 11/26 — 00z 11/28

(issued 2149z 11/25)




Cold Season Heavy Precipitation Event
Simulated WRF Radar

36 hr fcst
00z 11/26 — 12z 11/27
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Cold Season Heavy Precipitation Event

Simulated QPF forecasts
WRF vs NAM

. v L.
« v o .
= ! e S

WRE POSI U7l 0000t ong

36 hr fcst

L1 0% 10 20 30 50 TS 1. 001, 502, 002, 303, 00

NAM POSI U711

00z 11/26 — 327 11/27

** noté that bothithe WRF and NAM decrease convectioniReartne castern Gulf
States, followe@y a period of increasing QPF moving across VA and NC




Cold Season Heavy Precipitation Event
IR Satellite

16Z Nov 26 2007
IR imagery

e

3 Mon.2: 007 26iNov-07

L&

** note*'shortwave “lifting”

northeastifito @éntral Appalachians 22Z°Nov'26 2007
IR imagery




Cold Season Heavy Precipitation Event




Cold Season Heavy Precipitation Event
What Happened...

Continental United States 0 i¥.
1-Day Observed Precipitation - Yalid 11 /2772007 1200 UTC ( 5" fo )]

oy
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REGIONAT MAX/MIN TEMFERATURE AND PCPN TAELE
NATIONAT WEATHEER 3ERVICE WAEKEFIELD VA

724 AWM EST TUE NoOWw 27 2007

... .FULL TIME STATIONI...

HIGH TEMF FESTERDAY/ 12 HOUR LoOW TEMPERATURE THROUGH 7 AM/
PRECIPITATICHN PAST Z4 HOURS THROUGH 7 AM.

LB AKQ 1127 DHOT/TE/DH1Z/TAIRZP/PPD

:ID STATION HIGH LW
RIZ : RICHMOND 67 62
LY¥H : LYNCHEURG a7 a1
DCA @ WASHINGTON DC 64 a7
IAD : DULLES AIRFORT Bl a3
RO& : ROANOEE &0 a2
DAN : DANVILLE 65 53
FHF : NEWPORT NEW3 71 63
ORF @ NORFOLE 71 3
WAL : WALLOPZ I3LAND 62 &0

3BY : SALISEURY a8 a9 /

s e 24 hr total precipitation
12z 11/26-12z 11/27

low precipitation o’ BT puerto Rico

amounts | S, | B

ST T e e e e e T el M
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to our precipitation????




U pstream COHVGCtiOﬂ Sce n a. r i OS

X b
P fpecieased %S
y cip vy

Line propagating quickly
relative to system

direction

Scenario 1 (S1)

UC oriented parallel to flow.

Propagates quickly relative
to main synoptic system,
perpendicular to flow.

QPF bias:

S1: Decreased downstream
precipitation

UC oriented parallel to flow.

Propagating slowly, or not at
all, relative to main
synoptic system

QPF bias:

S2: Increased downstream
precipitation




Web Sites

WRF simulated radar

PSU Collaborative Research and Weather Data - ensembles

Historical daily weather maps

GrADS (Grid Analysis and Display System)

NOAA Earth System Research Laboratory — Climate Analysis
Branch
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