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ABSTRACT

Catastrophic risks? What are they? A catastrophe can be different for different people,
different businesses, different organizations and different societies. A common term used
also 1s “disaster”.

s there a difference between catastrophe and disaster? The answer to this question
probably depends on who is answering the question. Does it make a difference in our
discussion today? The answer to this question is “probably not”.

A recent article in the Korea Herald had a headline of “Seoul named world’s 14"
‘riskiest” city”. This was based on an indexing system for mega cities which was
presented in the above mentioned report from Munich Re. It is reported that the 20
strongest cities in economic terms account for 27% of the global gross national product.

The hazard considers earthquake, windstorm, flood and others. The three natural hazards
account for the greatest numbers of catastrophes. For this reason these three natural
hazards are the focus of this discussion.

The factors involved in the evaluation of the exposure to loss and the damageability of
the facility are explored.

Catastrophe and Disaster

Catastrophic risks? What are they? A catastrophe can be different for different people,
difterent businesses, different organizations and different societies. A common term used
also is “‘disaster”.

Is there a difference between catastrophe and disaster? The answer to this question
probably depends on who is answering the question. Does it make a difference in our
discussion today? The answer to this question is “probably not”.

A catastrophe for one community may be the total loss of a manufacturing company due

to a fire. A catastrophe for an insurance company may be extensive damage to many
communities due to a natural hazard. In fact, in the Munich Re publication, “Topics,
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Annual Review Natural Hazards 2002”, a definition for great natural catastrophes is
given as:

Definition of great natural catastrophes: Natural catastrophes are classed as great if the
ability of the region to help itself is distinctly overtaxed, making interregional or inter-
national assistance necessary. This is usually the case when thousands of people are
killed, hundreds of thousands are made homeless, or when a country suffers substantial
economic losses, depending on the economic circumstances generally prevailing in that
country.

The National Fire Protection Association standard, NFPA 1600, Standard on
Disaster/Emergency Management and Business Continuity Programs, 2000 Edition, has
been written to provide criteria to develop, implement, maintain and assess programs to
mitigate, prepare for, respond to, and recover from disasters and emergencies.

The appendix in NFPA 1600 provides example definitions that might be used in a
disaster management program.

(1) An occurrence or imminent threat to the entity of widespread or severe
damage, injury, or loss of life or property resulting from natural or human causes

(2) An emergency that is beyond the normal response resources of the entity and
would require the response of outside resources and assistance for recovery

(3) A suddenly occurring or unstoppable developing event that
a. Claims loss of life, suffering, loss of valuables, or damage to the
environment
b. Overwhelms local resources or efforts
c. Has a long-term impact on social or natural life that is always negative
in the beginning

These definitions are very similar by identifying extensive damage to life, property or the

environment in a way that
requires extensive
resources from beyond the
aftected area or facility for
management and recovery.

Figures 1 and 2 are charts
from the Munich Re
publication mentioned
above showing the
number of and economic

losses for natural e vacane snton N
catastrophes over the Fi .
period from 1950 to 2002. lgure
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In Figure 1 it can be seen that the number of losses have increased fairly steadily.
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Figure 2

From the Property Claims Service of ISO (Insurance Services Offices), headquartered in
Jersey City, New Jersey, USA, similar data for catastrophe losses from 1950 to 2000 in
the US are shown in Figures 3 and 4. Although there are differences in regions covered
and in the basic classification of catastrophe, it can be seen that a similar trend exists.

Both of these organizations identify the increasing concentration of people and values in
Cataaroph Losses 1950 200 regions affected by natural disasters. SO
reports that over 90% of the US
oeeoeee .. population live in seismically active areas
and that the US experiences around 5,000
earthquakes per year.

$ bilons

ISO also reports that since 1986
windstorms — hurricanes, tornadoes, and
tropical storms — have accounted for a
| majority of the US insurance industry’s
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Figure 3

Exposure and Damageability

A recent article in the Korea Herald had a headline of “Seoul named world’s 14"
‘riskiest’ city”. This was based on an indexing system for mega cities which was
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presented in the above mentioned report Number of Caastraphes 1850 - 2000
from Munich Re. It is reported that the oo

20 strongest cities in economic terms ;
account for 27% of the global gross
national product.

Figure 5 shows the results of this

indexing with the size of the circles

representing the relative differences in T

the index. The colors in the circle S S —

represent the relative weight of the o il
hazard, the vulnerability and the H | |

:xposed values, which are the fact Al

exposed values, which are the factors A NN AR AR

used for developing the overall index.

Figure 4

The hazard considers earthquake,
windstorm, flood and others. The three
natural hazards account for the greatest
numbers of catastrophes, as shown in
Figure 1. For this reason these three
natural hazards are the focus of this
discussion.

Figure 5

On the Munich Re Map of Natural Hazards three components are identified for each of
the natural hazards - intensity, frequency and reference period. The FM Global Loss
Prevention Data Sheet on Earthquakes provides information on earthquake zones for
regions around the world. The map for part of Asia is shown in Figure 6.
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Figure 6

The earthquake zones are based on the average expected frequency in years of moderate
to severe earthquakes. The zone designations are Zone 40, 70, 150, and 1000 and relate to
the recurrence period of the moderate to severe earthquake. The zone designations are
used by FM Global in conjunction with its other data
REGION T> = sheets. The zones are said to be unique to FM Global
‘ and are not intended to correlate with other code
zoning systems.

TROMC OF
CAPRIC ORN

Similarly for flood exposures in the United States,
flood plain information studies have been published
by FEMA (Federal Emergency Management Agency)
as flood plain maps under the national flood
insurance program. These maps provide information
on the recurrence period for flooding.

Maps have also been developed for wind speeds.
Figure 7 shows a part of a map from the FM Global

BASIC WD speEDS Loss Prevention Data Sheet 1-28. As can be seen the
e T area is Western Australia and the basic wind speeds
e e L are referenced by region. The regions are classified
e 1 tmmen from normal to severe tropical cyclones which relate

to a “3 second gust” wind speed.
Figure 7
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The January 2002 edition of this data sheet says that the unit of wind speed was changed
to the “3-sec gust averaged time” from the former “fastest-mile”. Data may also be
available from national weather services in many countries.

For all 3 of these natural hazards, local conditions will influence the severity of the
hazard conditions. Examples of such local conditions will include soil conditions for
earthquake, hills for wind, and developed (built on) land area for flood.

These local exposure conditions will be developed during the “underwriting survey” in
addition to the damageability of the particular exposed asset. Although the focus here is
the insurance industry’s underwriting data development, all organizations with multiple
assets spread across a town, a region, a country or the world must develop the same data
for their risk management program.

A general approach to the issue of damageability is the Building Code Effectiveness
Grading Schedule (BCEGS) of the Insurance Services Offices (ISO) in the United States.
This schedule is designed to assess the building codes in effect in a particular community
and to evaluate how well the community enforces its building codes. The emphasis is on
the requirements designed to mitigate losses from natural hazards. The schedule
establishes a grade designation of 1 (exemplary commitment to building-code
enforcement) to 10.

The evaluation bases a community’s classification on 3 areas — administration of the
codes, review of building plans, and field inspections. ISO states that, over time, the
BCEGS program has the potential to help improve the quality of buildings in
communities around the country, which could reduce catastrophe losses and human
suffering.

The concept is that municipalities with effective, well-enforced codes should demonstrate
better loss experience, and insurance rates can reflect that experience. The prospect of
lessening catastrophe related damage and ultimately lowering insurance costs provides an
incentive for communities to enforce their building codes rigorously — especially as they
relate to windstorm and seismic damage.

The classifications from the schedule would probably be used for smaller valued insured
properties which are not inspected by the insurance company. For larger commercial and
industrial properties that are routinely inspected by the insurance industry, individual risk
data is generally collected. The object of the underwriting survey at an individual facility
is to determine local exposure conditions and determine the facility’s susceptibility to
damage from natural hazards.

FM Global Loss Prevention Data Sheets include 6 different documents on evaluation of
and protection from damage due to natural hazards. Many of the individual occupancy
and equipment data sheets provide detailed items to be considered for natural hazards. In
addition, Data Sheet 10-2, Emergency Response, provides recommendations for the
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emergency response and includes all the major perils, including earthquake, flood and

windstorm.

Earthquake

The FM Global Loss Prevention Data Sheet 1-2, Earthquakes, provides general
recommendations for consideration in evaluating earthquake damageability in the
following 6 areas.

Construction and location
Occupancy

Protection

Equipment and processes
Operations and maintenance
Human element

The construction section includes topics such as:

Design by experienced professionals

Design in accordance with recognized building code

Tanks and tank foundations

Vital facilities designed to remain operational after an earthquake
Rack structure design

Heavy equipment or objects on roofs

The occupancy section includes:

level

Bracing of tall narrow objects such as storage racks

Keeping heavier items on the lower shelves of storage racks

Arrange open shelves holding valuable items to prevent items slipping off
Hazardous chemicals in unbreakable containers and stored at or near floor

Securing heavy mobile equipment when not in use

Use of single common foundation pad for interconnected equipment
Critical equipment alignment

Clearance of pipes passing through walls and floors

Use of welded connections and flexible piping

The protection section discusses the need to provide earthquake-resistant

construction for fire pump installations, the use of reliable power such as diesel
engine drivers, earthquake bracing for sprinkler system and other extinguishing
system distribution pipes and earthquake provisions for installation of elevated

tanks.
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Flood

The operation and maintenance section emphasizes the need for a semi-annual
inspection that focuses on the earthquake protection features for fire protection
equipment and other equipment related to plant operations.

The human element section identifies the need for a comprehensive earthquake
emergency plan and an earthquake emergency organization that is part of the
overall emergency organization. There is also the need to include all shifts in the
plan and to include those periods when the plant is not fully staffed. The plan
should include the availability and accessibility of emergency equipment such as
tools, fire fighting equipment, portable electric generators and medical supplies.

The flood checklist used by one insurance company in America includes the local
exposure information and the protection features provided at the facility.

This checklist starts with the location of the plant with regard to the national flood
plain maps and the distance from nearby bodies of water. The following items are
listed:

Plant elevation

Flood elevation

Local topography

Flood history

Existence of levees, dams or floodwalls

Damage susceptibility of building equipment, process equipment
Damage susceptibility of stock, supplies, stored product

Clean up effort required

Protection features listed, include:

Foundation and structure design forces

Crack sealing with hydraulic cement

Provision of sump pumps & drains

Outside storage tanks anchored

Valves on sewer lines

Electrical panels above maximum water level

Screens for windows to prevent glass breakage from debris
Steel bulkheads for doors

Existence and completeness of flood emergency plan

Windstorm

ISO states on their ‘Mitigation Online’ website that reviews of damage from
Hurricane Andrew by experts suggest that the losses would have been 30-40%
lower if Florida communities had strictly enforced their existing building codes.
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Another study suggests that effective enforcement of building codes in Florida
communities would have reduced the damage by up to 55%.

As with earthquake evaluation a significant factor in windstorm evaluation is the
adequacy of the local building code. The scope statement in the FM Global Loss
Prevention Data Sheet 1-28, Design Wind Loads, shows the design areas of
concern for wind. These include:

Building components (roof assemblies, etc.)
Building cladding (siding, etc.)

Opening, such as doors and windows, protection
Chimneys, tanks, signs

Open frameworks and other structures

This data sheet refers to seven other data sheets that cover details such as antenna,
towers, signs, roof anchorage, metal roof systems, and roof perimeter flashing.

In a Munich Re publication on windstorms, the following are discussed as major
damage areas.

Roofs

Outer walls, facades

Air-inflated structures, tents
Scaffoldings, cranes

Tanks, containers, cooling towers
Towers, masts, chimneys
Construction and assembly sites
Bridges

Motor vehicles

Agriculture and forestry

Conclusions
In a 1990 publication entitled, Preparing for Disaster, Swiss Reinsurance Company

reports the following statement in discussing the October, 1989 earthquake in San
Francisco, CA, USA.

“Organisations such as the American Red Cross are convinced that the number of
casualties and deaths would have been many times higher without a systematic
preparedness programme.”

In evaluating catastrophic loss potentials the common factor among all of the perils is
planning and preparation. As has been seen in the discussion, planning and preparation
start with the evaluation of the exposure. This is followed with design, implementation,
and ongoing monitoring.
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