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S Sandy’s history

Became a hurricane before hitting Jamaica and a
major hurricane just before hitting eastern Cuba.

Weakened due to shear over the southeastern and
central Bahamas.

Interacted with an upper-level trough and surface
front near the northwestern Bahamas and
underwent a partial extratropical transition.

Regained some of its tropical character as it moved
northeastward off the southeastern United States.

Interacted with a second upper-level trough and
strengthened as it turned northwestward on a rare
track toward the northeastern United States.

Became extratropical just before landfall in New
Jersey.
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S Sandy’s Impacts
Death tolls: U. S. — 72, Haiti — 54, Cuba - 11, N
Dominican Republic — 3, Bahamas — 2, i
Maritime - 2, Canada, Jamaica, Puerto Rico -1
Hurricane conditions in eastern Jamaica,
eastern Cuba, Bahamas, and small area of
eastern NY

Tropical storm/gale conditions over the U. S.

Mid-Atlantic and New England States

Gale-force winds gusts as far west as the
western Great Lakes

Major to record storm surge with extensive
damage along large portions of the New
Jersey, Ney York, Connecticut, Rhode Island,
and Massachusetts coasts

Widespread heavy rains along the track, with

heavy snow in the Appalachian Mountains
Manhattan, NY (courtesy of Twitter/nycarecs)

S50 billion property damage in the U.S.
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Surface observations during Sandy

' Maximum Wind Gust (kt)
34 to 47 kt
48 to 63 kt

64 to 82 kt
Soures] Es7l, }eubsd, USDA, USES, AEX, CooEys, Gatmapping, Asregnd, IGH, IGF, and ta GIS Ussr
greater than 82 kt | mﬁw Jeubsd, USDA, Eys, Catmapping, Asrog s
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500 mb heights (lines)
and anomalies (colors)
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Sea-surface temperatures along Sandy’s path
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About 11 hours before landfall, a faint eye is still present on satellite

GOES-E 4-km IR 20121029 1215 UTC




NEXRAD LEVEL-II

KDIX - PHILADELPHIA, PA
10/29/2012 00:03:22 GMT
LAT: 39/56/49 N

LON: 74/24/39 W

ELEV: 149 FT

VCP: 21
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ELEV ANGLE: 0,54
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Hurricane Sandy damage in southern New Jersey




8th St./Ave. C, Manhattan, NY Midland Beach, Staten Island, NY

Jersey City, NJ (YouTube/echtjbm Long Beach, NY (YouTube/105Florida



Selected Inundation Values

North Carolina

Inundation (ft)
® lessthan 3 ft.
3to4ft.
4 to 5 fi.
510 6 ft.
6to 7 ft.

7to 8 ft.
greater than 8 ft.
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USGS High-Water Marks.

pa
E
:
4
=
»r

USCG Station, Sandy Hook, NJ 53 Staten IsIand Y
8.9 ft above ground level : ﬁ 7.9 ft above ground level

ks o S w WM e

Fwéisland NY
5.6 ft above ground level

S W a5 ST Y N e S L

Weehoke NJ
6.5 ft above ground Ievel

5 S et

-

read b el ‘tu.m.ru."_"




Tot.

Maywoed !
Engr_le'\d-:qc-d
g
clift Lodi Eegota
Little Falls o) _ s / :
Has e ou e p Peania Inwood
¥ Cadar G b Heights ! i F
_edar Grove Wallington £
West Caldwell i f:'dllicd':—a Park The Bronx
Verona Ffl.rrl'|-=.rh'-':v-r'd 3 3
East Hanowver Roseland MNutley = Cliffside Park
Glen Ridge
Livingston
srham Park Noeth Arlingten g
i A1F) o f
Marthfield ; ; Wiesh awken
Kearny
n East Orange ]

= : South Orange ; _. e _' 4 Man hattan
FARCAND New Jersey Newar& dersey City 3

Surnmit = Irvington New York
Sprinafield =

widence Hillside : : ] . P 2 . Queens

Mot sniade Kenilworth B‘Wmn_e i
EPﬂlg’if <h Cranford ¥
F anwood Clark /
Linded? 8 (55 Brooklyn
withey “"“Staten

infield 4 ; 4% Island

Colonia
Woodbndge

Metuchen

Fords

SMRecth Amboy

South Ambay

Laurence
Harker

FEMA Inundation Anal

c.
Locust
Valley Oyste
Glen Cove
Sea Cliff
Mancrhaven
Glenwood
Landing
Great Neck
Raoslyn Jerich
Heghts
Hid
N a ssa u Westbury
MII‘IEGL:J
Floral Park Garden City
Franklin East Meadov
SOEES Unmiondale
North Valley
it Roosevelt
Rickville Merrick .
Eentre 1
Edst Rodicew ay
L awrence

{Elgmid padc

Kistie-Bench Long Beach

Eaintditok out



ook = BRERERNG. e ¥ Maine

FEMA Hurricane Sandy Impact Analysis
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PATH station, Hoboken, NJ g Harvey Cedars, Long Beach Island, New Jersey
AFP PHOTO / The Port-Authority of New Yorlf/& New Jersey == (AP Photo/The Philadelphia Inquirer, Clem Murray)

Union Beach, NJ (blog, Spleeness)




Battery Park Underpass, Manhattan, NY (AP Photo/ Louis Lanzano)




Stratford, CT (Ned Gerard)
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Selected Maximum Sustained Winds

Maximum Sustained Wind (kt)| -
® 341047kt -
® 48 to63 kt

greater than 63 kt

Soures: Esrl, leubad, USDA, USGS, AEX, GaoEys, @;ﬁmmh@,mmgm IGN, IR, and tha GIS Usar
Community




Selected Maximum Wind Gusts

Maximum Wind Gust (kt)
34 to 47 kt
48 to 63 kt
64 to 82 kt

greater than 82 kt

Soures: Esyl, leubad, USDA, USGES, AEX, GaoZys, Gatmapping, Aaijqu' d, IGN, IGP, and the GIS Usar
Communlly S




Sandy Rainfall/Flooding

urricane Sandy

October 24-31, 2012 ' s
4227 sites
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Denton, MD (Dustin Holt)

Lancaster, PA (WHTM)



NC Welcome Center, |-26
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X Forecast Challenges
During Sandy

BEST TRACK
m  Sat (TAFB)
O Sat(SAB)
B ADT
VvV AC (sfc)
A AC (flt->sfc)
AC (D pP->

No dropsondes were available on B e
the aircraft that was in Sandy
near peak intensity — issue for
determining the peak.

Satellite Intensity estimates WEre |t i Su E—-——.
useless once Sandy [ost some Y
tropical characteristics. BERREETT e

Normal wind-pressure
relationships didn’t work.

Wind structure posed a sampling |
problem for aircraft — the
strongest winds were sometimes
outside of the flight path!

Wind Speed (kt)




Model Guidance for Sandy— 7 days before landfall
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Model Guidance for Sandy— 6 days before landfall
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Model Guidance for Sandy— 5 days before landfall
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Model Guidance for Sandy— 4 days before landfall
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NHC Official Forecasts - Hurricane Sandy

——Track
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Forecast period (h)




Hurricane Sandy Forecast Evolution
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Rapid Intensification:
A Recurring Challenge

Sandy intensified rapidly between Jamaica and Cuba, and

this was poorly forecast.

Despite ongoing efforts (e.g. the Hurricane Forecast

Improvement Program), forecasting rapid intensification
remains a major problem.

Intengity (kts)
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Sandy — GFS Forecasts Valid 12Z 22 October 2012
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At genesis Sandy had winds of 30 kt and a central
pressure of 1002 mb




\{\: Challenge — Warnings for Sandy

UUUUUUUUUUUUUU

 Cyclone type and the associated [ EEG_G_G—G_E - TN
transitions are ‘shades of grey’ K Sandy Hook
Oor continuum issues.

Operational handling of cyclone [Eiaite
types is a ‘black and white’ or o =m0 om sz m
‘Yes or no’ response — tropical
cyclone (TC) warnings or non-
tropical gale/storm warnings.
This situation can lead to issues
and inconsistencies in the
warning process, response, and -
climatology. sy NINOS
But, if you get hit by 75 mph I A AYE H——
winds, 10 ft above normal tides,
and/or 12 in of rain, does the
nature of the system really
matter?
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