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Abstract

The Philippines is vulnerable to climate change and has been seriously affected by earthquake and water-re-
lated disasters such as typhoons and floods. Therefore, there is a need to strengthen disaster management
and mitigation plans through disaster prevention policies and relevant technologies (observation, forecast,
response system, etc.). For the improvement of disaster management and disaster prevention technology,
it is necessary to select the subjects of intensive disaster management. In this study, we investigated natural
disaster damages in the Philippines, and applied the consequence/probability matrix technique to select
the subjects of intensive disaster management. The selection criteria adopted the concept of risk appetite
of ISO 22301, and proposed an alternative for each subject of intensive disaster management through the
Risk Heat Map.

Key words: disaster prevention technology, international standard, risk assessment technique, risk assessment, natural
disaster
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Table 1. Global disaster statistics in 2008

Rank Country Loss of life Frequency
1 Myanmar 188,917 1
2 India 3,968 7
3 Philippines 1,120 7
4 Vietnam 280 6
) Chain 265 5

% Source: National 119 Rescue Services, Analysis of global
disaster statistics in 2008, 2008
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Table 2. Risk assessment tools for risk assessment

) Risk Risk analysis Risk
Tools and techniques . .
Identification Consequence Probability Level of risk evaluation
Consequence/probability matrix SA1) SA SA SA A
Cost/benefit analysis A2) SA A A A
Multi—criteria
A A A A A
decision analysis(MCDA) S S

1) SA : Strongly Applicable 2) A : Applicable 3) NA : Not Applicable

% Source: ISO/IEC 31010, Annex A; Comparison of risk assessment techniques, 2009
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Table 3. Frequency of natural disasters(1990 to 2016)

No, disaster type disaster subtype occurrence
1 Storm Tropical cyclone 172
2 Flood Riverine flood 53
3 Flood Flash flood 34
4 Flood Other flood 21
4 Landslide Landslide 21
4 Storm Other storm 21
5 Earthquake Ground movement 15
5 Volcanic Ashfall 15
6 Flood Coastal flood 10
7 Drought Drought 5

% Source: EM—DAT ; The International Disaster Database(Last Database Update, July 07, 2017)

Table 4. Loss of life by subtype of disaster(1990 to 2016)

No, disaster type disaster subtype Total deaths Injured Total loss of life
1 Storm Tropical cyclone 28,436 55,658 84,094
2 Earthquake Ground movement 2,871 5,152 8,023
3 Landslide Landslide 1,744 207 1,951
4 Flood Flash flood 998 140 1,138
5 Flood Riverine flood 741 333 1,074
6 Volcanic Ashfall 719 204 923
7 Storm Other storm 371 88 459
8 Flood Other flood 348 13 361
9 Flood Coastal flood 149 59 208
10 Drought Drought 8 0 8

¥ Source: EM—DAT ; The International Disaster Database(Last Database Update, July 07, 2017)
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Table 5. Property damage by disaster subtype(1990 to 2016)

Total damage

No, disaster type disaster subtype (US $1,000)
1 Storm Tropical cyclone 18,719,614
2 Flood Riverine flood 2,423,726
3 Flood Flash flood 1,007,007
4 Earthquake Ground movement 441,401
5 Volcanic Ashfall 216,282
6 Drought Drought 148,852
7 Storm Other storm 110,274
8 Flood Other flood 88,112
9 Landslide Landslide 33,281
10 Flood Coastal flood 2,557
¥ Source: EM—DAT ; The International Disaster Database(Last Database Update, July 07, 2017)
Table 6. GNI per capita, PPP in Philippines(1990 to 2016)
Year 1990 1991 1992 1993 1994 1995 1996
GNI per capita 2,550 2,590 2.630 2,700 2,840 2,980 3,160
(US $)
Year 1997 1998 1999 2000 2001 2002 2003
GNI per capita 3,360 3,580 3,650 3,920 4,080 4,220 4,570
(Us $)
Year 2004 2005 2006 2007 2008 2009 2010
GNI per capita 4,940 5.360 5,700 6,110 6,460 6,790 7.310
(US $)
Year 2011 2012 2013 2014 2015 2016 Avg,
GNI (}[)Jesr ;?p“a 6,840 7.350 7.930 8,410 8.850 9,400 5.121.48

¥ Source: Popular indicators ; Philippines, The World Bank(Database, August 17, 2017)
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Table 7. Risk Score by disaster subtype(1990 to 2016)

No, | disaster type | disaster subtype | Risk Score(Z,)
1 Storm Tropical cyclone 3,293,859,076
2 Flood Riverine flood 128,749,032
3 Flood Flash flood 34,436,418
4 Earthquake | Ground movement 7,237,422
5 Volcanic Ashfall 3,315,144
6 Storm Other storm 2,365,125
7 Flood Other flood 1,889,182
8 Landslide Landslide 908,754
9 Drought Drought 744,465
10 Flood Coastal flood 36,224
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Table 8. Risk heat map factor by focus on natural disasters(1990 to 2016)

No. Focus on Natural Disasters Occurrence Total loss of life Total damage (PPP $1,000)
1 Tropical cyclone 5.00 5.00 18,719,614
2 Riverine flood 1.54 0.06 2,423,726
3 Flash flood 0.99 0.10 1,007,007
4 Ground movement 0.44 0.48 441,401
5 Ashfall 0.44 0.05 216,282
6 Other storm 0.61 0.03 110,274
7 Other flood 0.61 0.02 88,112
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