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of USD 82 billion (total USD 94 billion). These
events are as follows:
1)Floods, India (August 2005).
2)Hurricane Katrina, USA (August 2005).
3)Hurricane Rita, USA (September 2005).
4) Hurricane Stan, Middle America (October 2005).
5) Earthquake in Pakistan and India (October 2005).
6)Hurricane Wilma, Mexico—USA, Caribbean
(October 2005).

Comparison of Decades 1950 — 2005
The following table shows a comparison of the
aggregate loss figures of recent decades:

Decade 1950-1959 | 1960-1969 | 1970-1979 | 1980-1989 | 1990-1999

Number of events 21 27 47 63 91

Last 10 years

dgignli grnlgag cilwl ja

From the above charts, it looks clear that both the
number and the overall losses of great natural
catastrophes are toward continuous increase
since 1950.

Increasing intensity and cost of natural
catastrophes - Is this a long term trend?

Geo risks research department in Munich Re
analysed 16000 natural catastrophes during the
period 1980 — 2005.

The results are as

follows:
A comparison of Last 10:60s 1 ) A s i a
the lastten years 2.1 dominates in terms of

Overal losses 48.1 87.6 1517 247.0 728.8

Insured losses 16 71 14.6 29.9 137.7

Losses in US$ bn (2005 values)
(Source : Munich Re, Topics Geo 2005)

Comparing the last ten years with the 1960s
makes the increase in natural catastrophes
particularly clear. This applies to both the number
of events and to the extent of losses incurred. As
in 1960s the number of events was 27 while in
1990s it became 91, and overall losses in 1960s
at USD 87.5 to USD 728.8 in 1990s.

The following charts indicate the trend of great natural
catastrophe 1950 — 2005. Chart No. (1) is related to
the trend of number of events and chart No. (2) is
related to overall losses and insured losses.

Chart No. (1)
Great Natural Catastrophe 1950 — 2005
Trend of number of events
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(Source: Munich Re, Topics Geo 2005)

Chart No. (2)
Great Natural Catastrophe 1950 — 2005
Overall losses and insured losses — Absolute
values and long — term trends
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(Source: Munich Re, Topics Geo 2005)
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with the 1960s reveals
a dramatic increase.

6.6 the number of events,

there were 4500

events, 70% of which

use called “small loss

events”.  However,
Asia also experienced the greatest number
of devastating and great natural catastrophes
(225 events). In addition, Asia was hardest in
terms of the number of fatalities (800000).

2) New regions were hit by catastrophes, which
were considered catastrophe free, for example,
during 2004, a hurricane hit the Brazilian coast
for the first time since observation began, this
area had been considered hurricane- free. On
31st July 2004, tropical cyclone Alex (category
3) hit the North Atlantic. This area had been
considered almostimpossible meteorologically,
and at the end of November 2005, Tropical
storm Delta Passed over the Canaries and
continued towards the Moroccan coast. It was
the first tropical cyclone ever in this region.

3) Every year there is a new record for
catastrophes, for example Japan was hit by
ten tropical cyclones — a record that has not be
registered throughout the previous century.

4) In 2004 Hurricanes Charley, Frances, Iran

and Jeanne alone destroyed insured losses
of USD 30 billion - a record for the insurance
industry. The last highest record was in 1992
by Hurricane Andrew with insured losses of
USD 170 billion. Munich Re estimated the cost
of this event at USD. 30 billion on the basis
of current values in Florida and Louisiana. The
sum total of all the individual losses from the
four major hurricanes in 2004 can not therefore
be called “exceptional”.
The response of many insures to Hurricane
Andrew was by concentrating on estimation of
the accumulation loss potential of one event,
without thinking so much about the possibility
of higher loss accumulations from a series of
medium — sized hurricanes.

5) The number of tropical cyclones and hurricanes
generally increased over the last 150 years.
The principal change has been in the frequency
of major hurricanes. i.e categories (3-5) on the
Saffir — Simpon Scale.

24.8
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Trend of Natural Catastrol)hes

Dissertation of & parts- (part - two)

Section Two:
Is there any
trendin natural
catastrophe
losses?

What is that
trend?

Fromthereview
of natural
catastrophe
losses for the
years (1997
—2005) and from the data mentioned in the above
table, it can be noted that natural catastrophe
losses have the following trends:

1) Every year there is a new record for natural
catastrophe losses in terms of economic losses
and number of victims.

2) The natural catastrophe losses in 1970s were
totaling at USD 3 billion per year. The figure
rose to USD 16 billion in the period 1987-2003.
in 2004 and 2005 it became USD (46 and 78)
billions, respectively. There is a clear indication
that the annual loss burden will be in the region
of USD 100 billions.

3) There is a trend toward severe conditions; some
regions will have extreme floods, while others
will suffer from heat waves and droughts. For
example, in August 2005, the Alps had floods,
whereas Southern Europe had wildfires and
droughts. Portugal experienced one of the most
extreme dry periods for the last 100 years.

GHASSAN AL-QADAMANI
YARMOUK INSURANCE COMPANY

4) The percentage of total insured losses has
increased from 17% in 1997 to 35% in 2005,
but it is still considered low.

5) Regional distribution of insured losses: The
industrialized nations dominated the table of
insured losses. The USA ranks, at the first
place, followed by Europe, then Asia. While
the large number of fatalities was in emerging
markets as Asia, and despite high exposure
to natural risks, the insured losses were low,
due to poor building constructions and lack of
people awareness to these risks.

Section Three: Munich Re statistics and the
expected trend Natural Catastrophes in 2005 (1%
In 2005, about 650 natural events were analysed
by Geo Risks Research in Munich in Re. The
number of fatalities was 100,995 (near to the
figures by Sigma). The overall economic losses
were estimated at USD 212 billion with insured
losses USD 94 billion (45% of total losses).

The highest insured losses were in USA (51%),
Europe (30%) and Asia (5%).

Great Natural Catastrophes 1950 -2005

* Great natural catastrophes (" registered new
record in 2005 as in the pervious year, and the
trend toward higher losses continues.

* Six natural hazard events in 2005 were
considered as great natural catastrophes. They
cause more than 91000 deaths (out of a total of
100,000) and generated overall losses of USD
170 billion (total 212 billion) and insured losses

(19 Munich Re, Topics Geo 2005 — Natural catastrophe in 2005, Review/out look.
(" For definition of Great natural catastrophe—refer to Terminology on page (59).
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designed to cope with such quantities of water,
flooding occurs regularly after such events.

6) Most of the technical facilities as heating
system, laboratories and garages of high rise
buildings, hospitals and public institutions
often lie in basement levels, which are highly
exposed to floods, and therefore a flood can
cause high insured losses, for example USD
1.5 billion losses was caused by Tropical Storm
Allison in Houston, Texas in 2001.

7) Uncontrolled growth of cities means that
municipal administrations are often unable to
guarantee basic supplies and services. There
is often no disaster management plan. The
severe earthquake in Turkey in 1999 is an
example of this.

8) People sometimes forget that protective
structures are only designed to withstand certain
probability of occurrence in connection with
natural events. Many people live near dykes or
embankments which were designed to withstand
100 year flood, as they think that the dykes or
embankments will protect them from flood. Well,
that is right but for a certain probability, if a flood
of a probability more than 100 year occurs, the
losses will be higher than before.

Insurance in megacities
For insurers, the main risk associated with
megacities is high loss potential due to the
concentration of people and property in a relatively
confined area. Even small event can cause high
losses, for example, the breakdown of a central
railway line during the morning rush hour in cities
like Tokyo, London or New York can cause huge
losses.
The population and the properties to be insured
in megacities are continuously increasing. A
disaster in a megacity will not only costs lives, but
also causes huge property damages to buildings,
production lives and infrastructure, and the most
important indirect losses are business interruption
and loss of suppliers or customers.

Risk management: Insurers must consider the

following for insurance in megacities.

1) Return period: it is important to consider a
return period of 1000 years (The probability of
a loss event occurring) for assessing risks and
setting the premium level.

2) Geo-coding or geographical underwriting
helps assessing the exposure to natural
catastrophes for each location.

3) Megacity risk index: it is an index developed
by Munich Re to assess risk and to allow a
comparison between megacities. The study
was based on 50 megacities.

The components of the risk index are the
hazards, vulnerability and exposed values.

4) Accumulation risk: it is also important to
identify the accumulation risk that is when a
single loss event causes numerous economic
losses. Accumulation limits should be applied
for higher sums insured. Liability must be
limited for group life insurance, and the insurers

dgignli grnlgag cilwl ja

must protect themselves from accumulation by
arranging reinsurance catastrophe covers as
cat XL cover.

5) Disaster Scenarios: developed computer
models can predict disaster scenarios, and
the extent of damages in terms of victims and
property damages, and therefore can provide
ideas for risk prevention.

6) Risk prevention: Risk prevention and disaster

management plan should be given a priority in

megacities.

Chapter Four

Causes of Natural Catastrophe Trend
(Increased frequency and severity)

The main causes of increased losses of natural
catastrophes fall within the following categories:
1- Natural causes.

2- Climate change.

3- Man made effect.

Dr. Torsten Jeworreck said during an interview
with Topics (2006) “... weather extremes are
increasing throughout the world, which as far as
we are concerned, has been clearly shown to be
a consequence of climate change and partially
man-made.”

Natural causes and man made effect have a
great impact on earthquake, windstorm and flood
events, while the climate change affects mainly
windstorms and floods, as will be explained in the
following sections:

Section One:

1) Natural Causes

Natural movements of tectonic plates:

The tectonic plates are moving continuously
causing numerous earthquakes with various
magnitudes. Base on Sigma report (2/2000), the
average number of earthquakes of magnitude 7.0
on Richter scale or more is 15 — 20 earthquakes
peryear. In 1999 there were 20 earthquakes of this
size, indicating that the earth’s crust is not active

)
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6) The frequency of great natural catastrophe
events (1950-2005) has been increased more
than double since 1960.

7) Heat waves are expected to reoccur with
growing frequency in the future. Consequently,
hotter summers are more likely to bring severe
weather events.

8) The number of fatalites due to natural
catastrophes varies considerably from year
to year. The exceptionally high number in
the years 1970, 1976 and 1991 were due to
two tropical cyclones in Bangladesh and an
earthquake in China.

In General terms, the conclusion of Swiss Re and
Munich Re research regarding natural catastrophe
trend is similar, that is the trend toward increasing
losses. Furthermore, to support this conclusion Dr.
Torsten Jeworreck said during an interview with
Topics (2006) “...the hurricane losses also reflect
the general trend that weather events have been
increasing in frequency and intensity for several
years now. Today we are seeing areas affected that
we previously considered to be devoid of exposure.
Forexample, in the past two years tropical cyclones
have caused losses on the Canary lIslands and
in Brazil’, he added “... weather extremes are
increasing through the world.”
From Swiss Re and Munich Re researches
for more than thirty years, and as has been
summarized above. | think that the trend of natural
catastrophe losses is now clear to everyone,
which is toward continuous increase of frequency
(number of events) and intensity (fatalities and
economic losses).
In the following chapters, the causes of such
trend will be discussed,
and then suggested
solutions to mitigate
natural catastrophe
losses will be followed.

Chapter Three
Natural hazard in
Megacities

Definition of megacity
In the 1990s the United
Nations (UN) defined the
“megacity” as the urban
areas with ten million
inhabitants and over.
Today 22 cities and
urban regions have
reached this population
figure. Four of them are
industrialised countries.
New York was the
biggest city in the world
with a population of 12
million. Today it is Tokyo,
with 35 million, which is

expected to reach 36.2 million in 2015.

Around 4% of the world’s population or around
280 million people — currently live in megacities.
According to the United Nations (UN) estimates,
this figure will rise to 350 million by 2015. Almost
one — fifth of gross world product is generated in
the world’s ten economically most important cities.

Weather and climate in megacities

Cities influence the climate on global scale, for
around 80% of the green house gases that affect
the climate are emitted in megacities, even though
they cover only 0.4% of the earth’s surface.

Megacities — effect on the local climate
Megacities are considered as heat islands which
means that temperature at the centre can be
several degrees higher than in the surrounding
country side (up to 10oc), thus leading to extreme
weather conditions. The main reasons for the
increase in temperature are the following:

1) Concrete buildings and paved areas heat up
considerably during the day in summer, which
reduce night time cooling, and so increase the
effect of heat waves.

2) Solar radiation is lower in large cities than
in rural areas. Industry, traffic and private
households emit exhaust gases and other
pollutants, as well as dirt and dust particles
that get trapped and hang like a smog dome
over cities, thus reducing solar radiation.

Natural catastrophes in megacities

The biggest losses in major cities were mainly

caused by natural catastrophes. The earthquake

in San Francisco in 1906 is an example of this.('?

The increased amounts of losses in megacities

are due mainly to the following factors:

1) The most important factor is the geographical
location of cities. Most megacities are located
where there are good transport links as on
the coast or near rivers. Although settlement
of these site was confined to safe areas,
subsequent growth inevitably speed to highly.

2) The high density of buildings, which are close
to each other, and there are a lot of high rise
buildings in megacities with a large number of
people, that a catastrophe like earthquake will
not only cause collapse of building, but also
falling of buildings at each others and causing
the death of many people.

3) The capacity of hospitals and shelters for those
made homeless or injured is not adequate.

4) Most megacities depend on infrastructure
(i.e. supply of water, electricity) in addition
to huge bridges and roads, which are all
highly susceptible to catastrophe losses as
earthquake.

5) As most of the lands in cities are paved with
concrete and asphalt, the falling water is not
absorbed by soil and has to be run a way on the
surface, and as the rain water systems are not

* Dr. Torsten Jeworrek: Member of the Board of Management responsible for corporate Underwriting / Global clients at Munich Re

(12 Appendix (3) page(56 ) , shows statistics and natural hazard risk for top 50 megacities as at 2003 and the forecast for 2015.
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more than its long term average. From Swiss Re
point of view, neither the number, magnitude nor
rapid succession of the tremors was unusual.
Those regions affected are well known for their
high exposure to earthquakes.

Statistics show that the number of earthquakes
occurring on annual basis fluctuates, but they do
not indicate any significant trend.

The impression of global increase in seismic
activity is based purely on people’s perception;
people notice and remember only earthquakes
that have an impact on people and infrastructure,
while earthquakes that strike unpopulated areas
are mostly unnoticed.

So, there is no clear trend of earthquake
frequency, but what is the reason of the increase
in earthquake losses? The answer to this question
is that most of the recent earthquakes hit densely
populated areas within a very short time span, as
happened in Turkey in 1999, when an earthquake
hit Izmit causing 19118 deaths, 50000 injured
people, and property losses at USD 20 billion.
However, some experts think that wars and similar
explosions in the Earth’s crust have a great impact
toward increasing frequency of earthquakes, but
current researches did not discuss this subject,
and may be this dissertation raises a question
for further researches whether there is a relation
between wars and earthquakes.

The European storm phenomenon

European winter storms are intensive, extra-
tropical cyclones with powerful windstorms.
Since the sun’s rays hit the earth more or less
vertically at the equator and only at a low angle
in mid- latitudes, the earth is heated more at the
equator, thus creating a difference in temperatures
between the North Pole and the equator.

Natural endeavour to balance out this difference
in temperature, low pressure vortices mix the
humid subtropical air masses with the cooler
Arctic ones and thus eliminate the temperature
difference locally. If these vortices reach a certain
momentum, they are referred to as storms.

Natural climate variability ( Possible Cause of
hurricane cycles )('®

The increased incidence of hurricanes beginning
in 1995, and earlier decades, indicates that
increased storm activity is unlikely to be a
random occurrence. Rather, storm activity
might be explained on the basis of periodically
recurring factors in the context of natural climatic
variability.

Dr. Torsten Jeworrek said during an interview with
Topics (2006) “... the surface temperature in the
North Atlantic are subject to natural fluctuation
over a period of several decades, and we have
been in a warm phase of Atlantic multi decadal
oscillation since the mid 1990s”.

The natural climate oscillation involves phases of

dgignli grnlgag cilwl ja

exceptionally warm
and exceptionally
cool sea surface
temperatures, each
lasting several
decades. The
margin of deviation
is roughly 0.50c,
with an oscillation
period in the 20th
century of about
65 years. Warm
phases generate
more  hurricanes
and a  higher
intensity, whereas
cold phases have the opposite effect. Since the
mid-1990s, we have been in a warm phase,
which will continue for a number of years, if not
decades.

4

El-Nino effect (4

El-Nino affects the number of violent hurricanes
(both on the short-term and the longer term)('®,
which coincides to a striking degree with the
fluctuations in the rain fall in the western Sahel
and the increase in the ocean surface temperature
to the east of the Carribbean.

For example, in 1996 there were 13 tropical
storms, nine of which were hurricane force. The
series was interrupted by a calmer year. In1997
there were only seven tropical storms, three of
them were hurricane force. This break came as
no surprise, because 1997 was marked by an
extremely strong (EI-Nino) event, which reduced
hurricane activity. The high loss hurricane season
of 1998 continued the run of years with above-
average storm.

These factors affect not only the frequency, but
also the paths and the intensity of tropical storms.
For example in the years of above average rainfall
(1944 — 1967), 16 hurricanes of the categories
SS3, SS4 and SS5 (on Safir Simpson Scale) hit
the USA. As against these 16 intense hurricanes,
only six occurred during the period of drought in
the western Sahel from (1968 — 1994).

The hurricanes cycle is as follows: during phases
of higher rainfall in the western Sahel and of
ocean surface temperature rises to the east of the
Caribbean, the incidence of intense hurricanes on
the US East Coast is three to four times greater
than in periods of droughts in the Sahel. In the
Caribbean, the number of intense hurricanes is
two to three times greater during such phase.
The cycle of strong hurricanes which appears to be
continuing, among the American East Coast and
in the neighbouring Caribbean, together with the
increasing concentration of values in endangered
coastal areas, means that major losses running
into billions of dollars can be expected to occur
more frequently.

(13) Sigma report 1/99

(14) EI-Nino will be explained later in the climate change phenomenon.

(15 Short term: about one year, longer terms about 20 years.
Part three in the following issue.
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