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Hurricane Sandy Hindcast

A New York / New Jersey FEMA Risk MAP mesh
L Up to 70 meter spatial resolution
b Inundation areas for New Jersey coast and New York City
L 604,790 nodes

A 15 day tidal spin up

A Wind data validated against buoys, airports, and coastal sites

A Waves validated against buoys

A Water surface elevation verified against National Ocean Service and

United States Geological Survey temporary gauges and high water
marks
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New York / New Jersey Mesh

NY/NJ Bathymelry/ Topography
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New York / New Jersey Mesh Resolution

/NJ Mesh Resolution Sizes
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National Ocean Service Tide Prediction

Hurricane Sandy, NOS Water Level
Atlantic City, NJ
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National Ocean Service Tide Prediction

Hurricane Sandy, NOS Water Level
The Battery, NY
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Hurricane/Hybrid Sandy Wind Analysis

ASandyds hybrid meteorol ogi
mixture of that expected for tropicagxtratropical and
frontal cyclones causindassic tropical wind analysis

sources to produce spurious results

b Assumptions concerning wind reductions from flight level or
satellite levels to surface are questionable

b Inflow angle assumptions are questionable

L Sheer si ze of Sandyos winds r
domains

L Sandyds hybrid structure 1 ncl i
center and a stationary front northwest of center
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Hurricane/Hybrid Sandy Wind Analysis

National Hurricane Center O’perational' Analys.is
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Hurricane Sandy Wind Analysis

A In application, tropical wind analyses were found to poorly depict
winds as compared to observations

b
b
b

b

Most depicted winds well below observed magnitude northwest of

center, on the order of 2:1

Some did not encompass Sandyos | m
Some provided winds far too stron
of 3:1

Al s o, most provided far too stron
core

AWorl dWindsé solution includes d)
observational data assimilation with adjustments based on
observational analysis
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Wind Observation / Analysis Comparison

Hurricane Sandy Wind Time—Series
SOUTH HATTERAS
225 South of Cape Hatteras

T ¥ T T T T

Observation
——— StormWinds Analysis

I

for wind direction
(not to scale

——

(¢
o

TTOIT T T T TR onTT

N
(@)
J|

........

[4V]
o

<-’_;\““rm.l[|1wlr:r TTTTTT]
[

Wind Magnitude (knots)
w
)

[y
-

_—

1 " | L | i 1

12 12 12 12

L | | | |

23—0ct 25—0ct 27—0ct 29—0ct 31-0ct
Time (UTC)

12




Wind Observation / Analysis Comparison

Wind Magnitude (knots)

Hurricane Sandy Wind Time—Series
LONG ISLAND
30 NM South of Islip, NY
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Wind Observation / Analysis Comparison

Hurricane Sandy Wind Time-—Series
New York Harbor Entrance
15 NM SE of Breezy Point , NY
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Hurricane Sandy SWAN+ADCIRC

A ADCIRC version 50.70 executed for 25 day

simulation
b 15 days tidal spin up
b 10 days tidal and wind forcing utilizing
Worl dWindso analysi s and
b 2 second ADCIRGimestep
b 20 minute SWANtimestep

A Simulations conducted on 120 processor cores
on WorldWinds clusters, 75:1 simulation to
wall clock ratio

VAR VA e
Yy 1O YV IULUD!



National Ocean Service Surge Comparison
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