Inverted Barometer Effect

Press Ure

Sea surface rises so that the pressure
at depth stays constant

MET 4532 Lecture 20 Total Pressure = Constant

""Storm Surge
200CTOBER 2017 | Not the dominant effect in hurricanes I

Wave Run-Up Stress-Driven Storm Surge

» Wind stress pushes water downwind
» Until the pressure gradient balances the stress

+ Factors that favor greater surge:
— Strong wind lasting a long time over a wide area.
— Shallow water extending far offshore.

« Onshore wind WIND STRESS

+ Piles successive incoming waves on top of each - '
other e

* Leading to local sea-level rise

SLOSH MODEL SLOSH Model Grid

* Requires hurricane
intensity and track

+ Uses an analytical model
to get wind distribution .{/
Integrates shallow-water -
equations forward in time
to predict surge

Requires accurate
topography and
bathymetry

Main uncertainties are

meteorological and
topographic
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Dunes and wetlands protect by
soaking up surge waters.

How Do We Use SLOSH?

Make many runs for all
possible tracks, sizes,
intensities...

Retain greatest extent of
inundation for any run

This defines the Maximum
Envelope of Water (MEOW)
Evacuation-zone boundaries
are defined in terms of
recognizable landmarks and
include the MEOWs for any
storm, nonmajor, and major
hurricanes.

Has to be simple, because
evacuation is chaotic no matter
what.

ADCIRC ADvanced CIRCulation Model

New model refinements include:

+  The level of gross parameterization and bulk
modeling can now be significantly reduced

+ Tmpi in winds by & ?
directional land roughness to adjust the
overland/near-shore wind boundary layer

+ Incorporation of canopies where winds are
zeroed due to loss of U
through the canopy

- wind drag between
land and sea values as reglon becomes inundated

+  Lagrangian tracking to ensure that no artifical
weakening of the storm occnrs

+  Applying both the PEL wind mode and the NHC
data assimilation based Noweast system

— _
New Orleans 2005




Summary

Factors in storm-induced sea-level rise
— Inverted barometer effect
— Wave run up
— Wind stress forces sea onshore (dominant)
High surge favored by
— Strong wind blowing over long distance (ie large as well as strong storm)
— Shallow water offshore
— Lack of barriers like dunes or wetlands
SLOSH Model
— Simulates stress and inverted barometer
— Requires accurate topography and bathymetery
— One-size fits all evacuation zones based upon recognizable landmarks
— Guide for evacuation
ADCIRC Model

— More sophisticated finite element model
New Orleans in Katrina of 2005
— Long warning, 80% evacuation

For next time:
1940’s, Halsey’s Typhoons,
E 172-173, 174-180, 181

— Dikes designed for CAT 3
— Failed below design threshold
— Compare with Gustav and lke in 2008




