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Abstract

Korea suffers heavy damage every year due to natural disasters such as heavy rain, typhoon, heavy snow,
strong wind and storm. In addition, an astronomical amount of money is being spent on recovering the
damages. In order to identify the factors affecting the damage caused by natural disasters, this study analyzed
the relationship among the size of damage, intensity (strength), and frequency (the number of occurrences)
of natural disasters in Korea. Results show a nonlinear proportional relationship between the damage size
and the intensity and frequency of natural disasters. Specifically, intensity has a greater impact than frequency
for heavy rain, typhoon, strong wind and storm, while frequency has a greater impact than intensity for
heavy snow. The findings from this study should help decision makers in the field of disaster management
to establish a more efficient and effective disaster mitigation policy which reflects the characteristics of each
disaster including damage size, intensity and frequency.
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Data Acquisition

* Aggregated by primary local government
and natural disaster

* Damage amount

* Natural hazard frequency and intensity
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Statistical Analysis

« Data standardization
* Correlation analysis
* Multiple regression analysis
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Implication Derivation

Figure 1. Research methodology for statistical analysis
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Table 1. Discount factors for the years
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Year Discount Factor Year Discount Factor
2001 1.3360 2008 1.0890
2002 1.3399 2009 1.0918
2003 1.3113 2010 1.0517
2004 1,2363 2011 0.9856
2005 1.2105 2012 0.9788
2006 1.1196 2013 0.9947
2007 1,1826 2014 1.0000

# Source: Disaster Yearbook 2014, Ministry of Public Safety

and Security,
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Table 2. Correlation coefficients” from correlation and regression analysis for the raw data

Disaster Frequency vs Intensity vs Frequency & Intensity vs
Damage Amount Damage Amount Damage Amount
Heavy Rain 0.1592 0.3081 0.3169
Typhoon 0.1949 0.2634 0.2685
Heavy Snow 0.2541 0.2854 0.2949
Heavy Wind and Storm 0.3095 0.3012 0.3128
* All p—values for the above correlation coefficients are less than significance level = 0.05
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Table 3. Maximal and minimal values used for normalizing the raw data

153

. . Frequency . Disaster Amount
Disaster Min/Max (Times/Year) Intensity (Thousand Won/ha)
Maximum 6 471 5mm 794,836
Heavy Rain
Minimum 0 Omm 0
Maximum 4 60.0m/s 3,377,105
Typhoon
Minimum 0 Om/s 0
Maximum 4 116 .6cm 649,832
Heavy Snow
Minimum 0 Ocm 0
Heavy Wind Maximum 4 39.1m/s 41,089
and Storm Minimum 0 Om/s 0
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Table 4. Correlation coefficients” from correlation and regression analysis for the standard normalized data

Standard Normalized Standard Normalized Standard Normalized Frequency
Disaster Frequency vs Standard Intensity vs Standard & Intensity vs Standard
Normalized Damage Amount | Normalized Damage Amount | Normalized Damage Amount
Heavy Rain 0.7239 0.8594 0.8781
Typhoon 0.8656 0.9205 0.9348
Heavy Snow 0.8544 0.7300 0.8730
Heavy Wind and Storm 0.8915 0.9289 0.9349

* All p—values for the above

correlation coefficients are less than significance level a=0.05
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Table 5. Standard regression coefficients” from multiple regression analysis

Disaster Standard Normalized Frequency Standard Normalized Intensity
Heavy Rain 0,2489 0.6875
Typhoon 0.3060 0.6617
Heavy Snow 0.6758 0,2531
Heavy Wind and Storm 0,2598 0.6916

* All p—values for the above standard regression coefficients are less than significance level a=0.05
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