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Number of natural disasters by type: regional distribution1991-2005
Drought 

Extreme 

Temperature Flood Slide

Wild 

Fire

Wind 

Storm Total

Earthquake 

& Tsunami Volcano Total Epidemic 

Insect 

Infestation Total Total

Africa

Eastern Africa 87 132 7 2 46 274 11 3 14 146 3 149 437

Middle Africa 8 37 2 2 1 50 1 1 2 50 2 52 104

Northern Africa 9 6 56 2 2 9 84 12 12 19 2 21 117

Southern Africa 23 1 24 1 7 17 73 2 2 12 12 87

Western Africa 18 2 87 2 2 15 126 1 1 151 8 159 286

145 9 336 14 15 88 607 26 5 31 378 15 393 1 031

Americas

Carribean 6 44 2 2 95 149 5 4 9 6 6 164

Central America 20 13 82 12 7 76 210 31 19 50 30 30 290

North America 8 11 90 1 56 236 402 10 1 11 9 9 422

South America 23 21 165 46 20 36 311 34 10 44 28 3 31 386

57 45 381 61 85 443 1 072 80 34 114 73 3 76 1 262

Asia

Eastern Asia 31 8 132 34 8 219 432 81 5 86 17 1 18 536

South Central Asia 22 47 285 63 7 137 561 95 95 103 4 107 763

South East Asia 25 198 47 13 140 423 56 23 79 61 1 62 564

Western Asia 13 11 57 7 5 23 116 38 38 12 12 166

91 66 672 151 33 519 1 532 270 28 298 193 6 199 2 029

Europe

Eastern Europe 7 46 108 10 23 47 241 12 12 19 1 20 273

Northern Europe 2 12 22 2 27 65 2 1 3 6 6 74

Southern Europe 9 19 70 5 25 20 148 22 2 24 10 10 182

Western Europe 1 19 60 6 3 38 127 5 5 6 6 138

19 96 260 23 51 132 581 41 3 44 41 1 42 667

Oceania

Australia 6 5 36 2 11 49 109 1 1 2 2 2 4 115

Melanasia 5 9 5 1 24 44 11 9 20 5 5 69

Micronesia 2 10 12 1 1 2 2 15

Polynesia 1 2 16 19 1 1 2 2 22

14 5 45 9 12 99 184 14 10 24 11 2 13 221

Total 326 221 1 694 258 196 1 281 3 976 431 80 511 696 27 723 5 210

Biological disastersGeological disastersHydrometeorological disasters

Sub-total

Sub-total

Sub-total

Sub-total

Sub-total

OCCURRENCE: trends-centuryDisaster statistics

I S D R
International Strategy

for Disaster Reduction International Strategy for Disaster Reduction 
Centre for Research on the Epidemiology of DisastersCRED
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Awareness

Among	  all	  natural	  hazards,	  
volcanoes	  are	  not	  the	  one	  that	  is	  in	  
most	  peoples	  minds	  (Hurricanes,	  
Earthquakes,	  Landslides…)	  

In	  many	  places	  in	  La@n	  America,	  poverty,	  
health	  and	  other	  social	  issues	  are	  huge	  and	  
compelling,	  and	  they	  are	  simply	  more	  
important	  issues	  for	  most	  people.



Eruption of Chaitén volcano, 2008

Satellite image Formosat, May 19 2008



Nevado del Ruiz, 1985



Mt. Pelée, Martinique, 1902



Erution of Mt. Tambora in 1815, VEI 7

Tambora volcano on Indonesia's Sumbawa Island. Images downloaded from Wikipedia.



Volcanic Disasters in 20th Century

crater caused by tephra and ballistics, and also deaths
due to high gas concentrations.

3.3. By country and development

Forty-six countries and island groups are repre-
sented in the database. Table 9 contains the countries

with the greatest numbers of people affected by each
of the impacts summed over all events. Although the
data are grouped together, the top listings in the
bkilledQ category are dominated by single eruptions
(cf. Table 6). Indonesia and the Philippines occur
within the top 6 in each category; Indonesia appears
due to its high number of active volcanoes, which

Table 6

Top 10 events by impact

Rank Killed Injured Homeless Evacuated/affected

Event People Event People Event People Event People

1 Pelée, 1902 29000 Nevado del

Ruiz, 1985

4470 Pinatubo, 1991 53000 Guagua

Pichincha, 1999

1200400

2 Nevado del

Ruiz, 1985

23080 Awu, 1966 2000 Kelut, 1919 45000 Pinatubo, 1991 967443

3 Santa Maria, 1902 8750 Ambrym, 1979 1000 Galunggung, 1982 22000 Pinatubo, 1992 787042

4 Kelut, 1919 5110 Dieng, 1979 1000 Pinatubo, 1992 15700 Agung, 1963 332234

5 Santa Maria, 1929 5000 Lake Nyos, 1986 845 Tokachi, 1926 15000 Vesuvius, 1906 100000

6 Lamington, 1951 2942 Taal, 1965 785 El Chichón, 1982 15000 Popocatépetl, 1994 75000

7 El Chichón, 1982 2000 El Chichón, 1982 500 Merapi, 1930 13000 Soufrière

Guadeloupe, 1976

73500

8 Lake Nyos, 1986 1746 Merapi, 1994 500 Merapi, 1961 8000 Mayon, 1984 73000

9 Soufriere St.

Vincent, 1902

1565 Merapi, 1998 314 Soufrière Hills, 1995 7500 Arenal, 1976 70000

10 Merapi, 1930 1369 Vesuvius, 1906 300 Colo (Una

Una), 1983

7101 Galunggung, 1982 62755

Sum 80562 11714 201301 3741374

(% of total) (87.8) (73.2) (69.1) (70.8)

Fig. 1. Location of the volcanoes contained in the database.

C.S. Witham / Journal of Volcanology and Geothermal Research 148 (2005) 191–233214

Total: Killed 91,724; Injured 16,013; Homeless 291, 457; Evacuated/affected 
5,281,906.

Table 6 in Witham, 2005, JVGR 148, p.191.



North A.
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S-South A.

Volcanic Segments in Latin America



Volcano Population Index (VPI)

Ewert, J.W. and Harpel, C.J. (2004) In Harm’s Way: Population and Volcanic 
Risk. Geotimes. http://www.agiweb.org/geotimes/apr04/feature_VPI.html

Ewert, J.W. and Harpel, C.J. (2003) A Volcano Population Index for Estimating 
Relative Risk with Example Data from Central America. AGU Fall Meeting, 
abstract #U22C-03

http://www.agiweb.org/geotimes/apr04/feature_VPI.html
http://www.agiweb.org/geotimes/apr04/feature_VPI.html


Volcanoes in Central America

Figure by R. Escobar-Wolf
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Total Population Around Volcanoes

0.01!

0.1!

1!

10!

100!

0! 10! 20! 30! 40! 50! 60! 70! 80! 90! 100!

P
o

p
u

la
ti

o
n

 /
 M

!

VPI / km!

Historical!
Holocene!
N.A. Hist. (10)!
C.A. Hist. (27)!
NSA. Hist (25)!
CSA. Hist (14)!
SSA. Hist. (34)!



Population Around Volcanoes



Population Around Volcanoes

Local population often live on volcano slopes, where the land is cheaper and the 
soils are fertile.



Population Around Volcanoes



Average Population Around Volcanoes
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Average Population Around Volcanoes
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Quantifying Volcanic Threat- NVEWS

The volcanic threat is quantified using 
the ranking system developed by Ewert 
et al. (2005, 2007) as part of the 
Framework for a National Volcano Early 
Warning System in the United States.

Ewert et al. 2005. An Assessment of Volcanic Threat and Monitoring Capabilities in the United States: Framework for a National 
Volcano Early Warning System.USGS open-file report 2005-1164.

Ewert 2007. System for Ranking Relative Threats of U.S. Volcanoes. Natural Hazards Review v.8 p.112-124.



Hazard, Exposure and Threat Scores
HAZARDS EXPOSURE

Type code 0-1 0-x Log VPI (30km)
Max VEI code 0-3 0-x Log population downslope

VEI>2 in last 500 yrs? 0-1 0-1 >25% of populated island?
VEI>3 in last 5000 yrs? 0-1 0-1 Historical fatalities?

Eruption Recurrence code 0-4 0-1 Historical Evacuations?
Holocene PFs? 0-1 0-2 Local Aviation Exposure?

Holocene Lava Flows? 0-1 0-x Regional Aviation exp?
Holocene Lahars? 0-1 0-1 Power infrastructure?

Holocene Tsunami? 0-1 0-1 Transportation infrastr.?
Hydrothermal Explosion P.? 0-1 0-1 Major development?

Sector Collapse P.? 0-1

Primary Lahar P? 0-1

Seismc Source? 0-1

Ground Deformation? 0-1

Fumaroles/Degassing? 0-1

TOTAL HAZARD SCORE HS ES TOTAL EXPOSURE SCORE
THREAT SCORE = HS x ESTHREAT SCORE = HS x ESTHREAT SCORE = HS x ESTHREAT SCORE = HS x ES
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NVEWS-Volcanic Threat in Central America

?? Conchaguita (El Sal), Tacana (G-M), Cerro Negro & Las Pilas (Nicaragua), Miravalles (Costa Rica), Barú (Panamá) ??



NVEWS-Volcanic Threat in Central America



NVEWS-Volcanic Threat in Central America

High threatVery High threat



NVEWS-Volcanic Threat in Chile

Lara et al. (2006), NVEWS-Chile. XI Congreso Geológico Chileno, Antofagasta. Data courtesy of L. Lara.



Human Development Index- HDI



Pros and Cons of NVEWS method

Ranking volcanoes based on a measure of threat or risk.

Identify gaps in data/information

No difference between explosive and effusive eruptions

It doesn’t take into account wind direction to assess likely 
scenarios of ash fall 

No separation between exposure of population and 
infrastructure



Summary and Discussion
Long return periods of catastrophic eruptive activity 
affects awareness and lowers risk perception.

High population density in active volcanic areas, 
particularly at < 20 km from summit and/or downstream. 
Increase awareness and mitigation efforts.

Fundamental field studies and monitoring efforts limited 
by insufficient resources or poor realization of the threat.

Volcanic risk increases as population and infrastructure 
grows around volcanoes, accentuated by an increase in 
their vulnerability.

Eruption can have local, regional and even global impact, 
with large economic effects.


