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Simulation Approach and Flow Chart
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Holland B Parameter
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RMW Models

m Atlantic Region
IN(RMW) =3.015—-6.291x10°Ap® +0.0337% +¢& I"=0.297,01mrmw=0.441

Ap is central pressure difference, W is the latitude and € is the random
error term. The error, 0., 1S Modeled in the form:
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Hurricane Boundary Layer Model
m Boundary Layer Model

developed using Rwo30km
Dropwindsonde data. 3 3
m Includes the radial variation NERIR IR IRE

of BL height

m Marine Boundary Layer
Model given by:
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Drag Coefficient over the Ocean

Powell, 1980

T T T T T
HURRICAME DATA &
L Anilo, Elnisa +

Helane

LA Cprroeas i endme it iy

== aton
Cor U 01073 o 00073 gy

Powell, et al, 2003

(=107

-~
I-.'I

L ] ] ] 1 1

1) 0 50 &0
Uy (W57

Fic. 5 Ten meter level neutral drag coefficient from several studies
plotted versus wind speed.

C4 open terrain = 0.00471

® [, 17 ---- Ref, 19
B Hof 168 —— Bef, 13
* Rel, 1@ — — - Rel, d0
I N | L1 3 [ [
a0 4 ab
g 5™

2 Pan American
| Health
/=% Organization

g, gk
TSR pogional Office of the
./ (‘3%‘_'!.3’-‘? World Health Organization



Sea Surface Drag

Drag Coefficient

Drag Coefficient

Coefficient Model
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Wind Field Model Validation

Modeled Peak Gust Wind Speed
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CDF

CDF

Modeled and Observed Heading,
Translation Speed and Central Pressure
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Number of Hurricanes with central

pressure values
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Comparison of observed and Modeled Central

Observed minimum central
pressure within 250 km of a location

Minimum 50 year modeled central
pressure within 250 km of a location
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Comparison of 100 Year Modeled Wind
Speeds with Values from Georgiou (1986)
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Comparfon of 100 Year Modeled Wind

Speeds with CUBIC
Location This Study (ms™?) CUBIC (ms?)
Trinidad (S) 14.3 29.6
Trinidad (N) 38.0 38.0
Grenada 47.8 47.1
Barbados 50.1 51.2
Saint Vincent 49.6 52.4
Saint Lucia 53.2 53.2
Antigua and Barbuda 59.9 55.5
Montserrat 60.3 55.8
St. Kitts and Nevis 61.7 55.8
Dominica 55.4 56.2

Wind Speeds are representative of 2-3 sec gusts
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e —
Basic Non-Wind Speed Definition from

ASCE 7
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Basic Wind Speed Definition from ASCE7
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50 Year Wind Speeds for Caribbean
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700 YeafWind Speeds for Caribbean
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100 Year Wind Speeds for Caribbean
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1700 Yea%rWind Speeds for Caribbean
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50, 100, 700 and 1700 Year Wind Speeds
for Cuba
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50, 100, 700 and 1700 Year Wind Speeds
for Jamaica
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50, 100, 700 and 1700 Year Wind Speeds
for Hispaniola
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50, 100, 700 and 1700 Year Wind Speeds
for Puerto Rico
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Load Factor (V;q0/Vg,)?
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e
Summary

m A hurricane simulation method is used to estimate
design wind speeds for the Caribbean region. Wind
speed maps for return periods of 50, 100, 700 and
1700 year have been developed.

m The model has been validated through comparisons to
the historical observations of central pressure
difference, storm heading, translation speed and
minimum distance of approach.

m /700 year and 1700 year return period wind speeds are
given as design wind speeds for category 2 and

Category 3 & 4 structures respectively (with wind load
factor=1)

m Provides design wind speeds for the Caribbean that
can be used with ASCE 7 wind provisions
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