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Tropical

Post-Tropical / Extratroplcal
Usually Symmetrically Shaped Usually “Comma Shaped”
Warm-core, No fronts Cold-core, has fronts
Inflow bands tend to be from the south Inflow and outflow bands tend to be from the north
Rainfall tends to be concentrated in bands Rainfall tends to be spread out across 100’5 of miles
around the center R DC
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Maximum Water Height above MSL {model start: 26-Aug-2011 18:00, end: 31-Aug-2011 18:00 UTC)
Hurricane IRENE, Advisory 26 (26-Aug-2011, 21:00 UTC), Track & Wind: NHC forecast
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Maximum Water Height above MSL (model start: 26-Aug-2011 18:00, end: 31-Aug-2011 18:00 UTC)
Hurricane IRENE, Advisory 26 (26-Aug-2011, 21:00 UTC), Track & Wind: NHC forecast
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e GSSHA 2D Overland Flow Model

Paterson B
used to predict inland flood ; 3 o L
inundation | | j
* Use time-varying specified head condition for i i
storm surge e

Hudson: | |
Oﬁg{ew York
“f

* 2 Models: < x W
e Central NY Model @75m (right) i S AT A
* Long Island Model @150m

e Rainfall estimated from NWS plots
e Storm surge from ADCIRC
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No-flow / Parallel Flow Boundary

75m cell size chosen to be
as fine as possible while
running in under 3 hours.

Uniform Manning’s n of 0.3
used (urban-ish)

Variable Stage (Water Surface

Elevation) Boundary
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4 lighthouse-shaped building is battered by storm
surge and winds from Hurricane Irene in Montauk,
New York on Aug. 28.
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SUPERSTORM SANDY

Source’NOAA

OCTOBER 22-29, 2012

1 landfall near Atlantic City, New Jersey
A Oct. 29, 8:00 PM EDT
extratroplcal cyclone, 70-mph winds

2 Oct. 29, 8:00 AM EDT
category 1, 85-mph winds

i Sandy’s track !
Tropical st
© roskelsiom ~ @ Oct. 28, 8:00 AM EDT
:l Rainfall over 1 inch 4 tropical storm,
65-mph winds
- Snowfall over 6 inches 3
|:| Wind fie!fd extent ]
at time of landfall - g
T pr—— — Oct. 27, 8:00 AM EDT
tropical storm, 70-mph winds
0 Oct. 26, 8:00 PM EDT
2P TP tropical storm, 60-mph winds
b / - Oct. 26, 8:00 AM EDT
"; { « < b tropical storm, 65-mph winds
Ai H ' ‘ BB 0ct. 25,800 PM BT
‘ 2 4 . category 1, 75-mph winds
- BLOCKING \
COLDER HIGH S
Canada A : Oct. 25, 8:00 AM EDT
S~ b/ category 1, 95-mph winds
v = '
Nt
A + - United DN ' 5
< / Oct. 25, 1:25AM EDT
States v, % category 2, 100-mph winds
N\ : Y .
DR )
f i[
Mexico " :
) Oct. 24, 8:00 AM EDT g
{ tropical storm,
65-mph winds & from Oct. 22, 8:00 AM EDT
_ L tropical depression,
©:Encyclopadia-Britannica, Inc. 30-mph winds




CHESTVIodeli ng [’r‘f;‘S N

u
= ‘:" AL - s - -
1 - o YD - - " : i B
< 2 e ) X " i > >
h . - : Vg ' A < - o

'-QSSHATM o

e On Saturday Oct. 27, 2012, ERDC CHL was asked by the New York District
(NAN) through the UROC to provide estimates to potential flooding in the
New York City area before 1200 EDT on Monday October, 29, 2012.

* Provide potential coastal storm surge estimates using the hydrodynamic
model ADCIRC

* Provide potential inland flooding estimates using the overland flow model
GSSHA
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Tropical Storm Sandy Current Information: @& Forecast Positions:
Us Army corps Saturdey October 27, 2012 Center Location 28.6 N 76.7 W @ Tropical Cyclone (O Post-Tropical —
- 5 AM EDT Advisary 20 Max Sustained Wind 70 mph Sustained Winds: D <39 mph
Of Englneel'So NWS Mational Hurricane Center Movemen! t NME at 10 mph S 3973 mph H 74110 mph M = 110mph
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ADCIRE Coastal'C€ Iat-|@m an @I»St,,jjrnn, Sunge Model.

http://adcirc.org |

e An unstructured finite
element hydrodynamics model

e 2D and 3D simulations

e Wetting/Drying algorithm
allows for storm surge
inundation over previously dry
land

e Highly portable code

e A part of ERDC’s Coastal
Storm Modeling System

COASTAL STORM
MODELING SYSTEM

US Army Corps
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Surge Modellng for Sandy

e Used two meshes
e EC2001FIMP Grid
* FEMA Region 2 Grid

 Used tidal forcing and the imbedded asymmetric
vortex Holland wind/pressure model

* Wind model inputs derived from the NHC forecast
using the ASGS in collaboration with Dr. Jason Fleming
and Dr. Rick Luettich

e Advisories 22 — 31 were simulated

* Advisory 26 results sent to NAN. R D‘:
v |


http://adcirc.org/

https://www.youtube.com/watch?v=5KVwI5Ltf5w

NEESandy Advisony 26
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IN ADDITION...HURRICANE-FORCE WINDS ARE EXPECTED & '

ALONG PORTIONS OF THE COAST BETWEEN CHINCOTEAGUE W e, O
VIRGINIA AND CHATHAM MASSACHUSETTS. THIS INCLUDES Richmond "\

THE TIDAL POTOMAC FROM COBB ISLAND TO SMITH 3
POINT...THE MIDDLE AND UPPER CHESAPEAKE

BAY...DELAWARE BAY...AND THE COASTS OF THE NORTHERN o
DELMARVA PENINSULA...NEW JERSEY...THE NEW YORK CITY

AREA...LONG ISLAND...CONNECTICUT... AND RHODE ISLAND. Szl 3

Oct. 28, 21:00
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Hurricane Sandy Forecast Rainfall
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The Battery, NY (NOAA Station - 8518750) - Advizsory 26

-

10 : | | | | — 3:, -".-_ e £

Predicted ‘» *QSSH ATM_ -

gl Measured || ~ Q
— ADCIRC ¢

6 —

Elevation (ft)
|
|

| | |
28 28.5 29 29.5 30 30.5 31 31.5
Days in October 2012 UTC Time

The Battery, NY (NOAA Station - 8518750) - Advisory 29
T T T T T

I
Predicted
Measured
— ADCIRC

Elevation (ft)

/\/\/\//\
VARVARVARY

31.5
Days in October 2012 UTC Time . [ |
oo BaimRID

Datum Conversions at this Location
MSL to NAVDS88 subtract 0.21 ft

US Army Corps MSL to MLLW add 2.57 ft
of Engineers.



Hurricane Sandy Flood : - :
Model Results ol

GSSHAResults from Advisory 26 )

2" = Beginflooding structures . R \ . %

‘L,

. 4 ) T 2 T T <3 Ly B 3 o r-\
1"+, Impassible to cars oo Isiand by : ¢ s )
1m +, Impassible to emergency A . - i A

vehicles et

3m =, Submerged 17 floor
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Inland Flooding Model Results’ for
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(fEMSL)at'the NOAA Gauge at the Battery, N 33 '; ﬂg.g 3 GSSHAM

Comparison‘ofihiunricane Sandy WaterEl

The Battery, NY (NOAA Station - 8518750) - Advisory 31
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GSSHA'RostTAssessment

GSSHA 30m

Comparison to 180 USGS high water marks

Cumulative
Absolute Error (AE), m 75m 30m Difference
AE <0.50 42 37 -5
0.50 < AE<1.00 43 55 7
1.00< AE < 2.00 81 78 4
AE > 2.00 14 10 8
Grid Resolution
Statistic 75m 30m
Mean Absolute
Error, m 1.20 1.11
RMSE, m 1.83 1.56

Examined grid resolution, grid rotation, adding
bathymetry, cell flow obstructions, and variable depth
manning’s roughness.
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Historical Descriptions and Data
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Graphical Tropical Weather Outlook (GTWQ)
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Best Track Data (HURDAT2)

Past Track Seasonal Maps

Past Track Maps of Major U.S. Landfallz
Tropical Cyclone GIS Data

Storm Wallet Scanning Project

Tropical Cyclone Monthly Summaries
Tropical Cyclone Annual Summaries (Atlantic)
Tropical Cyclone Seasonal Outlooks

Tropical Cyclone Climatology

Tropical Cyclone Forecast Verification
Aircraft Reconnaissance Archive

Deadliest, Costliest, Most Intense Atlantic Storms
Central Pacific Hurricane History
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https://www.nhc.noaa.gov/data/

Storms Available

By Region Of Impact
By Point Of Entrv

Historical Descriptions and Data

Tropical Cyclone Rainfa

This set of pages remains in flux, with new information added from time to time.
Data 1s available for impactful tropical and subtropical cyclones that impacted the
U.S. from 1900 onward to the present, and Mexico between 1982 and 2003.

Background Informatior

Derived Informatior

Maxima Per U. 5. State Methodology for climatology
Maxima Per U. S, County; Acknowledgments
(autodownloading related .csv file) Milestones

Point Maxima in reverse chronological order Maxima Per Mexican State T.C. Rainfall Forecasting
Pre-1956 U.S. T.C. Rainfall Publication
Rainfall analogs to current storms

T.C. Rainfall Averages & Maxima per Duration T.C. Rainfall Powerpoint Slideshow

https://www.wpc.ncep.noaa.gov/tropical/rain/tcrainfall.html
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National Hurricane Center

Local Forecast |Enter City. 5t or ZIF code
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Mobile Site Text Version RSS
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3 ACTIVE TROPICAL STORM ADVISORIES 2
Top News of the Day... view past news Last update Mon, 29 Aug 2022 04:03:35 UTC

All Northern Atlantic Eastern Pacific Western Pacific Indian Ocean
—_—

Marine warnings are in effect for the Atlantic

Hurricane Andrew at 30: Where science has taken us

MOAA still expects above-normal Atlantic hurricane season

U.S. supercomputers for weather and climate forecasts get major bump

The National Hurricane Center Storm Surge Unit has released Version 3 of the Storm Surge Risk Maps
Update on National Hurricane Center Products and Services for 2022
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ADCIREStorm Surge Data™
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Historical and Current Modeled Storm Surge

CERA Coastal Emergency Risks Assessment

Storm Surge - Wave - Compound Flood Guidance
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