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ABSTRACT

The fire accident cases of several countries such as Korea, Japan, United States, etc.,
were collected and compared statistically. The trends of fire accidents in several countries
will help us establish detailed plans for fire protection and reduce the possible fire
accidents in the future. For construction of data base system, the program FADS was

developed, which is operable in Windows environment.

INTRODUCTION

Human life qualities have been improved by development of science technology but have
been faced with more various and high risks. Fire accidents have been increased
continuously since human started to use the fire. Because of increases of energy
consumption, automated and large-sized buildings, fire frequency and severity are also on

the rise. A lot of fire accidents occurred by human errors could be prevented or reduced.
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But they are on the increasing trends in many countries.

In order to reduce fire accidents, it is important to understand general tendency including
understanding specific contents of the accidents through case studies. Namely, we can
determine the basic fire policy by comparing and analyzing fire statistics. Also, constructing
data system is absolutely needed to propose detailed plan for fire protection.

In Korea, a systematic approach for the analysis of accidents is needed. In this work,
therefore, the analysis of fire accidents and the development of data base system were

studied.

TRENDS IN FIRE ACCIDENTS

The Number of Fires

Recently, the number of fires in Korea based on population is similar to that of Japan.
However, the trends show that the number would be increasing in Korea. The percentage
of the number of fires in Korea to that of Japan was 41% in 1985, 73% in 1990, and
117% in 1995. |

During 1985-1995, the number of fires in the United States of America, 8,540 cases per
million population on the average per year, was the highest among the subject countries of
this study. The number of fires in the United Kingdom, 7,182 fires, was similar to that of
U.S.A. But fires in U.S.A. has been decreased by 1.6% on the average per year and fires
in UK. has been increased by 2.2%. On the other hand, fires in Korea has been increased
by 12% on the average per year. Fig. 1 shows the fire trends. Korea's fires increased in

number more than three times from 1985 to 1995.

Casualty

Table 1 shows that the death rates by fire per million person in the U.S.A. was the
highest in 1985, but the rates decreased steadily. In 1995, Japan's death rates were higher
than that of U.S.A. For the 1985-1995, population increase rates of Korea and U.S.A. were

almost the same 0.9%, 1.0%, and U.K. and Japan showed similar rates of 0.3%, 0.4%.
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Fig. 1 The number of fires in several countries - Korea and Japan

apply to left axis, and U.S.A. applies to right axis.

Table 1 Fire deaths per each countries' population(in millions).

Year Korea Japan U.S.A. UK. Canada
85 6.4 14.4 28.0 21.7 17.3
86 8.1 16.9 24.4 21.8 17.0
87 7.8 15.2 24.0 20.1 16.3
88 10.1 17.2 25.4 19.2 16.1
89 11.1 14.2 21.9 19.1 15.8
90 83 14.8 20.8 17.0 15.6
91 12.3 14.6 17.7 142 14.2
92 12.0 15.1 18.5 14.0 13.7
93 13.6 14.8 18.0 14.2 124
94 12.9 15.2 16.4 - -
95 13.3 18.8 17.4 - -

During the same period, 6.26 persons were dead per 100 fire cases on the average per
year in China. Korea and Japan showed similar results, 3.07 and 3.27 persons respectively.
The lowest country in death rates was U.S.A., 21.1 persons. It showed the number of fires
was relatively higher than the number of deaths or the number of deaths was lower than

the number of fires.
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In the period of investigation, the number of deaths and injuries were 4,997 and 12,932 in

Korea, 21,150 and 80,079 in Japan, and 57,309 and 312,690 in the U.S.A.

Direct Losses

Among the subject countries of this work, Japan's direct property losses were the highest
as 20,000 U.S. dollars per fire case. The other countries showed similar losses of 3,000-
4,000 U.S. dollars.

Within this period, the direct losses were increased by 35.6% in Korea, 16.6% in
England, 15.4% in China, 12.9% in Japan and 2.3% in U.S.A. The direct losses per GDP
were increased by 14.7% in Korea, 7.7% in China, and 4.3% in England. But other
countries showed decreases of 2.9% in US.A, 1.8% in Japan and 1.3% in Canada.
Especially, Canada's average loss rates as percentage of GDP showed the highest of 0.180%
and Korea showed the lowest among the countries as 0.022%. Average losses per year of
Korea, Japan, and China were almost the same, and U.S.A., England, Canada showed

similar losses (see Table 2).

Table 2 Direct loss rates as percent of GDP.

Year Korea Japan U.S.A. UK. Canada  China

85 0.019 0.048 0.181 - 0.190 0.033
86 0.012 0.045 0.157 0.118 0.190 0.034
87 0.014 0.042 0.158 0.109 0.180 0.071
88 0.026 0.039 0.170 0.137 0.170 0.025
89 0.015 0.035 0.165 0.154 0.170 0.031
90 0.019 0.035 0.142 0.182 0.180 0.030
91 0.020 0.036 0.165 0.177 0.190 0.026
92 0.022 0.034 0.138 0.142 0.180 0.033
93 0.019 0.035 0.135 - 0.170 0.036
94 0.043 0.037 0.121 - - 0.028
95 0.029 0.040 - - - -
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DATA BASE SYSTEM OF FIRE ACCIDENTS

Accident cases and various materials were collected from Korean Fire Protection
Association and other sources including Fire Statistical year book of Fire Service Bureau in
Ministry of Home Affairs. After classifying the contents, the data was inputted according to
férm shown in Fig. 2.

The total of 13,554 cases have been inputted as of Sep., 1997. Among the cases, the
number of fires in Korea is 8,600, 1,087 in Japan, and 1,216 in U.S.A. Among the fire
places, 10,724 cases occurred indoors and 2,830 cases occurred outdoors. Among the causes

of fire, the fires by human errors marked 70% and 9501 cases.
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Fig. 2 Fire accidents input form.
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Contents of Form

Fig. 2 shows a data input form. The items of input data are Title, Accident date,
Accident cause, Accident type, Accident place, Facilities involved in accident, Materials
involved in accident, Accident address, Casualties, Property damage, Sources, Keyword,

Registration number and Abstract.

DB System Development

The searching process in the current DB programs for fire accidents is inconvenient: first,
input the accident date or period; second, type the appointing word of causes, types, place,
etc., and then accident data is displayed. The information was showed as a text file.

New program, FADS was made to be operable in Windows, therefore, it could be used
practically and conveniently. In the program, accidents data can be searched and the
statistical results are displayed as tables and graphs. Thus users can analyse the results at a

glance.
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Fig. 3 Search screen by key-word.

—324-



Fig. 4 Result screen by year, cause, country.

CONCLUSION

Among the countries studied in this work, the number of fires occurred in the United
States of America was fairly decreased between the year of 1985 and 1995. In 1985, the
death rate per population was quite different between the countries, The recent accidents
data, however, showed that the number of deaths is between 12 to 18 per million persons.
It was difficult to compare the amount of property damage because the estimated methods
were different. The direct property losses per fire in Japan were the greatest and the

average loss rates in Canada as percent of GDP were the highest among the countries.

More investment is needed for reliable fire statistical reports with necessary information in
order to make fire protection policies. Since a proper policy decision can be done through
mutual comparison and analysis between countries, the exchange of fire accident reports is

needed to make better fire statistics.
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