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@ Theme of the Panel Discussion
Future prevention of storm surge disasters  “Preparedness for the worst case.”

Hurricane Katrina became the most destructive natural disaster in American history. Comprehensive
surveys and reviews of the Hurricane Katrina disaster were made in the United States. One of the mgjor
lessons learned form the disaster is that we have to prepare for the worst case and that the scenarios for the
worst case are essentially important to mitigate such devastating disaster.

The coastal areas in Japan have been attacked by typhoons and suffer from many storm surge disasters.
The design system of the coastal defenses in Japan was developed and used after the Isewan Typhoon dis-
aster in 1959, which is relatively simple based on the possible worst case as the design storm surge and the
design storm wave. However a worse case than the worst case may happen. Especially, the current design
level in Japan is not sufficient for the worst case.

In the panel discussion we like to discuss the coastal disaster prevention in the future focusing on
“preparedness for the worst case.” The worst case defined here is a worse case than the current design level
by one rank, for example, with the return period of more than one thousand years. The worst case causes
devastating results as the Hurricane Katrina Disaster including the failures of the coastal defenses. Al-
though it may be almost impossible to prevent the disaster with structural countermeasures against such the
worst case, we can mitigate it with non-structural countermeasures considering the possible scenario of the
worst case disaster.

The following subjects will be discussed to consider the preparedness for worst case.

Whét is the worst case?

Is the Katrina disaster the worst case?

How to prepare for the worst case?

Present situation in the U.S.

Present situation in Japan.

What is the problem for actual use of the worst case scenario?
What should be studied further?
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The disaster level more severe than
the design tidal level for present
storm surge barriers

Essential areas below sea level in Japan
The biggest 3 urban areas are located along
*“3 Major Bays 7, Tokyo-Bay, Ise-Bay, and
Osaka-bay.

4Mil people lives in the areas below sea level
along these bays.

Present prevention measures along
“3 major bays”

“—{Toiyo Bay]

Disaster should be prevented by the
facilities.

!

“Worst case” is not assumed .
”Worst case*
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1. Policy issues under “Worst case ”
in term of my personal opinion

“Worst case ”

2. Drills against a similar situation to
“Worst case ”.

“Worst case ”

Issuel:To establish the concept of
“Worst case ”.

the purpose and effects

the difference from the present concept
of disaster prevention

the framework of essential measures

the method to determine each disaster
prevention measure

Issue2: How to identify the scenario
concept for “Worst case "?
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Issue3:How to determine the necessary

performance of
facilities for countermeasures?

evacuation routes

shelter location, space, height, stores

of foods and water etc

Issue4:How to inform citizens of their
refuges and how to lead them?

Issue5:How to keep requested social

and economic functions?

Electric power supply
Tele communications
Water supply
Administrative service
Logistics through shippin

g service

Logistics through shipping service

Port of Nagoya

— Tide wall
* Floodgate
E Container yards
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the export percentage

Main company
Nagoya Area

TOYOTA
HONDA
DENSO
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Ex.1 Storm surge drill by Tokyo
Metropolitan government

Ex.2 Drill against the combination of an
earthquake and storm surges
held by Chubu Regional Bureau
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Paneél Discussion

Billy Edge, Texas A&M University

Is Katrina the maximum hurricane?
Location, location, location
Resilience

Consequences

Hurricane intensity

What is the maximum?

10 km

1
2 3 45 43 4 3
3
3 3
5 4 3
30

What is the maximum?
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Paneél Discussion

Robert Dalrymple, Johns/Hopkins University

2
100
® Poor civil engineering/ledi\to the disaster 1
*Worst Case 4
*/Design for Failure
1 1
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® Technology Systems
e Intended Consequences
e Unintended Circum'stances

e Unintended Consequences

Panel Discussion:
Hurricane Katrina & The “Worst Case”
Scenario

Peter G. Nicholson
University of Hawaii, Manoa

Civil Engineering

“.4 Nf alingering category 3
storm — or a stronger storm,
say category 4 or 5 — were to
hit the'city, much of New
Orleans'could find itself
under more than 20 ft (6 m)
of water. . .”
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Questions

e How bestto insure safety in rebuilding New Orleans?

¢ What lessons were learned to help prevent disasters
elsewhere?

e Why did the failures occur’ where they did?
(issue of adjacent and “non-failed” sections)

e What was the nature of water/levee/floodwall
interaction?

¢ Why did some heavily scoured walls not fail?

e Should the levees be built to a higher protection
level?

100
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Risk Analysis of Coastal Structures

Simulating Future
Wave and Water
Level Climate

Jeffrey A Melby, PhD

US Army Corps

of Engineers Coastal and Hydraulics Laboratory - ERDC

Camille vs Katrina

 Temscoeawe[Canaranmeaos)
Min Certral Prossurs

US Army Corps

of Engineers Coastal and Hydraulics Laboratory - ERDC

_ Camille (1969) Katrina (2005)
Maximum High Water Mark 7.3— 7.6 malong 85 -9.1 malong
Mississippi Coast Mississippi Coast
Max Observed Significant 134m 16.8m
Wave Height

US Army Corps

of Engineers Coastal and Hydraulics Laboratory - ERDC

Top 15 Storms by Damage to strike TX, LA,
MS, AL or NW FL — All Named

Crossing Point

US Army Corps

of Engineers Coastal and Hydraulics Laboratory - ERDC
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Top 10 Storms by Minimum Central Pressure to strike TX, LA, MS, AL or
NW FL —Minimum Central Pressure 94.8 kPa or Less

Legend

Hurricane Track

A Category 3-5

M Cateqory 1-2
Trovical Sor

A Tropical DeprAll M3p Syr
Subtropical Sorm

A/ Sustropical Depreseion

4 Extratropical Storm

M Tropical Low

2# TropicaiVave

[ water Featurs

[ Land Feature

Intense hurricanes decay before

making landfall 1

Most ineense hurricanes

l.flfs E‘,‘.{,’}',.igs"’s Coastal and Hydraulics Laboratory - ERDC

Major hurricane probabilities are not spatially homogeneous.

Probability of a Major Hurricane
Entire Season

US Army Corps

Role of the
Loop Current

The Loop Current is the large flow
warm water that dominates circulation
within the eastern Guif of Mexico.
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Future Hurricane Intensity

Emanuel (Nature 2005) showed that annual power of
Atlantic hurricanes has increased 100% over last 30 years

100%
1970
"r}!m R SaLinders 18

oy Cotes Coastal and Hydraulics Laboratory - ERDC

1950

Future Hurricane Intensity

Fercantags of infanae numcanss

o

Webster et al. (Science 2005)
showed that the number of Cat
4 and 5 strength hurricanes
worldwide has increased from
about 11 per year in the 1970’s
to 18 now.

Fareanl tatal hurricansssiciiegony

oy Cotes Coastal and Hydraulics Laboratory - ERDC

Potential Discussion Topics

Prediction of future wave climate is difficult — distributions of
extremes not resolved

Extreme hurricanes have unique physics and upper maxima
Hurricane intensity has local ‘*hotspots’ and potential future
increase

What is role of sea level rise and how should we include this
in the design process?

Significant research required

l.flfs E‘,‘.{,’}',.igs"’s Coastal and Hydraulics Laboratory - ERDC

oy Cotes Coastal and Hydraulics Laboratory - ERDC
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Summary of Panel Discussion

Hurricane Katrina became the most destructive natural disaster in American history. In
the panel discussion we explored future coastal disaster mitigation focusing on “prepar-
edness for the worst case.” The worst case defined here is a case worse than the current
design level and anticipated consequences considering huge disasters like the one by
Hurricane Katrina.

By making worst-case scenarios we should be able to predict the actual disaster in-
cluding failures of coastal defenses, the necessary evacuation and rescue, and the way
to restore the affected areas and resources. Governments and citizens should work to-
gether to establish resilient disaster prevention measures by embracing the worst-case
scenarios.

The technologies to determine rationally the worst case and to make the scenarios
should be developed further by collaboration of all engineers and researchers in the
world.
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