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Abstract

The research explores whether the scales of natural disasters in Taiwan are distributed in terms
of a power law, and if they are, explains why. A power law is defined as an inverse relationship
between ranks and scales of objects under consideration. Mathematically, this relationship can be
depicted as R(x)=ax-b, where x denotes scales in terms of people killed and wounded resulting from
disasters; R(x) denotes ranks with one as the largest scale; a symbolizes a constant; and b is an
exponential component. Empirical findings showed that the scales of the natural disasters in
Taiwan over the past 100 years indeed follow a power law distribution. Under the observation that
the distribution of scales of natural disasters fits a power law, we investigate further its implications
and explore possible policies that could change the slope and position of the power law, in order to
mitigate disastrous damages. We further suggest that increasing disaster mitigation costs for a certain
type of disasters while maintaining the total cost of disaster mitigation will not reduce the disastrous
loss and that the government should increase disaster mitigation costs for all types of disasters. The
research verifies the universality and invariability of power law in the case of scales of natural

disasters. The results could provide insights into disaster mitigation policies.

Keywords : Power law, Scales of natural disasters
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FEFRY Bsik FEBABX)  HEFY) log(X) log(Y)
1935/4/21 W& 15329 1 9.6375 0.0000
1999/9/21 ISR 13749 2 9.5287 0.6931
1906/3/17 fELL 3643 3 8.2006 1.0986
1848/12/3 EALREAS 1030 4 6.9373 1.3863
1951/10/22 LA 924 5 6.8287 1.6094
1964/1/18 539 756 6 6.6280 1.7918
2001/9/24 T E 359 7 5.8833 1.9459
1951/11/12 TEHGA 343 8 5.8377 2.0794
1904/11/6 shox 303 9 5.7137 2.1972
1917/1//5 L 213 10 5.3613 2.3026
1916/8/28 L 175 11 5.1648 2.3979
1951/5/2 iy 137 12 4.9200 2.4849
1959/8/15 & 85 13 4.4427 2.5649
1909/4/15 &t 60 14 4.0943 2.6391
1986/11/15 piseia 58 15 4.0604 2.7081
1998/7/17 BEE 32 16 3.4657 2.7726
1930/12/8 N 29 17 3.3673 2.8332
1986/5/25 IAm A 28 18 3.3322 2.8904
1993/5/30 R ER A SRA 28 19 3.3322 2.9444
1920/6/5 6k 25 20 3.2189 2.9957
1972/4/24 TCREREfE 22 21 3.0910 3.0445
1982/8/9 PEH- 16 22 2.7726 3.0910
2001/9/18 4T 12 23 2.4849 3.1355
2004/6/30 B 10 24 2.3026 3.1781
2004/9/12 B 8 25 2.0794 3.2189
2003/9/1 FES 5 26 1.6094 3.2581
1998/10/6 SILTH PG 5 27 1.6094 3.2958
1986/9/2 BE=A NS 4 28 1.3863 3.3322
2002/9/5 SEUETT 2 29 0.6931 3.3673
1998/9/4 Hpgdh 2 30 0.6931 3.4012
1908/1/11 TG 2 31 0.6931 3.4340
2003/11/2 Sk#h 1 32 0.0000 3.4657
2002/9/22 J 3T 1 33 0.0000 3.4965
1996/7/31 A 0 34 FIEAFE 3.5264
2001/7/11 PEES 0 35 LA 3.5553
2001/7/30 =2 0 36 LA 3.5835
2004/8/11 [ 0 37 fiEfiF 3.6109
2004/8/23 A 0 38 i fiFE 3.6376
2004/10/25 4Rt 0 39 FIEfE 3.6636
2004/12/4 IR L] 0 40 FIEfE 3.6889
1992/9/9 WS EEEY 0 41 FIEfE 3.7136
1999/7/29 FrSH326FE S 0 42 fiEfiF 3.7377
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Fif sk (48)

LS bEikc FEBARNX)  HEFRY) log(X) log(Y)
1990/4/23 BT i 0 43 HEfiR 3.7612
1997/7/1 TRy 0 44 fEfiR 3.7842
1999/8/8 BelE Ll 0 45 fEEfiR 3.8067
1997/8/17 RS AER 0 46 fEEfiR 3.8286
1947/12/17 = 0 47 fEEfiR 3.8501
1946/12/15 PN 0 48 fEfiR 3.8712
1990/12/13 P 0 49 fiEfR 3.8918
1991/3/12 & 0 50 fiEfR 3.9120
1992/5/29 BRI 0 51 S 3.9318
1994/5/24 T 0 52 fEfiR 3.9512
1994/6/5 R 0 53 fEfiR 3.9703
1999/9/21 B 0 54 fEfiR 3.9890
1998/6/10 P e ) 0 55 SHESiF 4.0073
1990/4/15 TN, 0 56 fiEfR 4.0254
2000/11/3 S FRL R 0 57 SHESiF 4.0431
2004/7/5 16 0 58 S 4.0604
2004/9/11 =Bl 0 59 {HEfiR 4.0775
1862/6/6 = 0 60 fEfiR 4.0943
1979/8/15 iz 0 61 fEfiR 4.1109
1981/2/21 b s /i 0 62 SEEfiA 41271
1995/6/25 =k A E 0 63 JiEfR 4.1431
2000/11/17 BESEA 0 64 JHEfiR 4.1589
1999/8/9 LA SER 0 65 JiEfR 4.1744
1998/5/9 THAKT 0 66 fEfiR 4.1897
1998/10/26 s b E S 0 67 SEEfiF 4.2047
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