Concepts and Hazards

Stryszawa, September 23 - 2011
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Probabilistic hazard modeling s

Warnings

Most catastrophic events haven't occurred yet
Scarce historical data
Short memory for previous disasters

Short time data gathering window for modeling hazard
events of long recurrence periods

Simplified —hazard modeling of complex physical

phenomena
The modeling process requires experience and common
sense

Multi-hazard approach f-a i
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Extreme wind

Storm surge
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Hurricane rainfall and flood

v Caaloy of historical
hurricane paths (wind
speed, central pressure and
forward speed at each
location)

v Rectangular and linear
grid of computation sites

v Bathymetry
v Topography

v Urban areas and land use
polygons

N

HAZARD MODEL

# Gerneration of stochast.c hurdcane
paths based on each one of the
historical paths (random walk)

v Wind exposed areas calculation

¥ Land roughness calculation

¥ Wind speed, storm surge and rainfall
modeling using field equations

v Top winu speed'at
computation sites, for each
scenario

v Storm surge run-up at
computation sites, for each
scenario

v Rainfall at computation
sites, for each scenario

SOFTWARE MODULE: ERN-HURRICANE
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Wind field model
- Hurricane advisories
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Wind field model

In-land points of
analysis

Land

Hurricane advisories:
1 Geographical location (longitude, latitude)
8 Velocity (km/h)

a Pressure (mb) .
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Soil roughness and Height variation
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Roughness type

= 3.§u_b-urbanarea.

2. Disperse obstructions.

4. Large urban area.

Topography
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Top wind speed [km/h] rmsd 290
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Rainfall field

Average rainfall observed in TC

Simpson and Riehl (1981)

Precip (mm/h)
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Rainfall [mm]

500 years return period

18.51

18

17.5

17+

16.51

16

T
-89

T
-88.5

T
-88

T
-87.5

MR E NNNNNWGWWWWEDDEDDLUG G
M N0 R WU NDRWONDRWONSREWGO
©C 0 0000000000060 00O0CGCEO GO

Rainfall [mm]

1000 years return period

18.51

18-

17.51

17+

16.51

16

T
-88.5

T
-87.5

690

23/09/2011

13



Storm surge

L
St rge is a fugction of the pressure gradient and tangential stresses exerted by the wind and bottom
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Storm surge [m]
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Flooding in rural areas

Flooding in urban areas
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