ogy of Tropical Storms Irene and Lee

Britt E. Westergard, Senior Service Hydrologist
National Weather Service, Albany, NY

with Joseph Villani, Hugh Johnson, Vasil Koleci, Kevin Lipton, George Maglaras,
~ Kimberly McMahon, Timothy Scrom, and Thomas Wasgla
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National Weather Service

A High Impact Weather

g ¢ A Warning the U.S. Public
— L1 A Decision Support Services
y -e A Economic Preservation
NTo provide weat he , 4

climate forecasts and warnings for

the protection of life and property - -

and the enhancement of the
national economy. 0




' National Weather Service

A 122 Forecast Offices

A 13 River Forecast Centers

A 9 National Centers, including:
A Storm Prediction Center
A National Hurricane Center
A Hydrometeorological Prediction
Center
A Climate Prediction Center




Local NWS Office

Buffalo
Marine
Farecast

NWS Uipton, MNY

NWS Albany, NY
NWS Binghamton, NY
MWS Burlington, MY
NWS Buffalo, NY

Forecast

Nws A Open 24 x 7 x 365

Burlington, VT

Burlengtan
Ltake Champlain
Marine

L

A Approx. 23 on staff
A Meteorologists
Hydrologist

IT/Electronics
Administration

Lipton
MEFime
Frorerast




Tropical Storm Irene

A Antecedent conditions
A Forecasts / Outlook

A Storm Track

e

A Flood magnitude

A Storm surge on Hudson
A Operational challenges

Hydrology Topics

Remnants of T.S. Lee

A Antecedent conditions
A Rainfall

A Flood magnitude

A Operational challenges




Irene: Antecedent Conditions

Palmer Drought Severity Index
July, 2011

Total Column Soil Moisture Percentiles on 20110825
(wrt samples within a 49—day window in 1951-2004)

National Climatic Data Center, NOAA

extreme severe moderate mid- moderately
drought drought drought range moist

Contours show the changes in quantiles in the last 7 days.
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http://hydrology.princeton.edu/~luo/research/FORECAST/current.php @




NAEFS Ensemble Summary for 8/23/2011 - 8/29/2011

Forecast Cycle: 2011/08/23/12
= NERFC
Chance of Exceedance /
30% v 70% f'/ /"__J.j.‘:- c
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SREF Ensemble Summary for 8/25/2011 - 8/28/2011
Forecast Cycle: 2011/08/25/15

. NERFC
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Irene: Forecast Rainfall
Aug 27-29, 2011 (HPC)

HPC Rainfall Forecast
dpm August 27 — 8 pm August 28

9.00
8.00
H7.00
6.00
:H5. 00
‘H1.00 4
3.00 .
2.50
2.00 B
‘H1.75
1.50
1.25
1.00
Ho.75
0.50
Ho.25
0.10
‘Ho.o1

AL 107 &
THRU 00Z MON
ISSUED: 2151Z SAT AUG 27 2011

NOAA/NWS/NCEP! -

)

Forecast maximum 9.29 7 Actual maximum just over 18 inches!




Irene: Hydrologic Forecasts

Flood watch issued at 4:47 am Friday Aug. 26"

WIDESPREAD RAINFALL AMOUNTS OF 4 TO 7 INCHES ARE LIKELY.
LOCALIZED AMOUNTS OVER THE HIGHER TERRAIN OF THE
CATSKILLS...BERKSHIRES...LITCHFIELD HILLS AND GREEN MOUNTAINS
COULD REACH 10 INCHES.

IF THIS AMOUNT OF RAIN OCCURS MANY MAIN STEM RIVERS WOULD FLOOD.
FLASH FLOODING MAY ALSO BE A THREAT WHERE HEAVIER RAIN BANDS OCCUR.

A First flash flood warning issued 1:42 am Saturday

A Issued river flood warnings (including updated
warnings as forecast crests increased in category)

for 37 forecast pointsef

A Average lead time from warning to flood stage
was 3 hours 12 minutes
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Category 1 Hurricane

Heavy rains, floods and
wind damage

To Do I To To

‘ 7 million homes without
! power
_ :% 45 deaths
o k\% 7.3 billion dollars worth of
B damage
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Irene reached Category 3 strength but was a @

Tropical Storm when crossing Vermont



Irene Infrared Satellrte Loop
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One-day rainfall “"‘g}_ r oo S
totals were AT
between 3 to 6 e,
Inches in many %
locations b
g

A A maximum area of | ?'?
9 to 18 inches fell
across portions of |,
the eastern Catskill £

River basins, y

including the 4
Schoharie Creek Y . it e |
according to the 7 ek

KENX radar 4




A Enhanced
upslope flow
Into northeast
Catskills
contributed to

extreme rainfall

A Northeast winds
of 45 to 55
knots oriented
perpendicular to
escarpment

A Dramatic
elevation rise of
900 meters over
a short distance
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Schematic of Upslope

TR

Enhancement

KRRV T ¢
L »
\ ot : 5’,--‘ }

S . — >
» i -" ; \ & 7. "A:"{ 3‘/ .

e e it 3 <
P mm

\‘/igorous
ascent of air
parcels due to
wind
Intersecting

Wind flow steep terrain




'/ .A Display: Last 4 Days -
4 ’ Watc,*z unie

A\ 4
; il itlone 4
1Ie5LeN ; e :
o3 Baldwinsy @, -
AN b
= ‘ :yrc CUSe rg“ Gneky 'u'anA fam
11 e

ST
ty 0 .
J. i '.
.‘gﬁ AL

Flriralii i

J" Poughkeep ' b ‘
N 'w vonr.ect-cat BBS) s e
il p " ' _' Danbu:eramden ¥ w i
SEahaRy (B0 _ ‘,_. R
.\‘v f ) ‘l N 1 :' - ’.

q ‘ Bndggg;grlg’

- Trens .\4 X . O lamfﬂrdj

nnnnnn

a\,henef tady

"N
o

l Wllhn,...

Rmnhnn “on

Provsdence ¢ Tau n*

.3& reinnoa.

Irene Storm Total Ralnfall
Multisensor Estimate

http://www.srh.noaa.gov/ridge2/RFC_Precip/




Irene: Storm Total Rainfall @

Interpolated Rain Gages



