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INTRODUCTION

AVolcanoes have
played a key role
In forming and
modifying the
planet where we
live.

AVolcanic eruptions
and gas
emissions have
produced oceans
and atmosphere
mountains,
plateaus, and :
plains. TR sty

ensr.o20/04/28/Ios-comienzos-del-planta—tierra/




INTRODUCTION

Why do people live near volcanoes ?

A Today, about 500 million
people live on or close to
volcanoes

A Fertile soils and plenty of
water near volcanoes

A Precious Minerals

A Geothermal energy

A tourism




INTRODUCTION

Why do people live near volcanoes ?

A For many people, the
benefits of living near
to a volcano outweigh
the potential dangers.

A Many people in areas
close to volcanoes
may not be able to
afford to move to
alternative areas.




INTRODUCTION

Population density and active volcanoes in México. (Macias, et al).
Map obtained from "Gridded Population of the World" (SEDAC) of Columbia
University.



http://beta.sedac.ciesin.columbia.edu/gpw/global.jsp

INTRODUCTION

People living in the shadow of volcanoes must live in
harmony with them and expect possible eruptions




INTRODUCTION
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While the number of volcanoes active per year varies only slightly on average
worldwide (501 70 according to Simkin and Siebert (1994)), the risk from volcano
hazards grows because of continuing growth in world population and increasing
air traffic (from Tilling, 2003).




APPROACH

Vol canic risk I s a complex problem th
deserves mainly because of the volcanic recurrence rate in the same place

The risk is a latent condition, ie something that may happen in the future,
then, there are many things that can be done before risk materializes into

a disaster.

Natural and Social Science, Engineering, New information and
Communications Technologies, etc, are key actors and elements to help
decision making and policy makers to establish volcanic risk reduction
strategies.

To address the problem of damage caused by natural phenomena and find
solutions to reduce their impact, is necessary to proceed methodically. It is first
necessary to define and quantify the concepts of natural phenomena that relate to
their impact on society.




LOCATION OF VOLCANIC ACTIVITY
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FREQUENCY AND SIZE OF ERUPTIONS

Size (cubic
meters)

0.00171 0.01

Frecuency

(everyé)

Several months

Example

Kilauea, Unzen

0.017 0.1

5 years

Etna

01711

10 years

St. Helen (1980)

17 10

100 years

Pinatubo

1071 100

1000 years

Krakatoa (1883)

1007 1000

10,000 years

Tambora (1815)

> 1000

100,000 years

Yellowstone

There are about 550 volcanoes on earth that
have erupted in historic times®

non
explosive

small

large moderate

very large

VEI

Volume

of erupted
tephra

0.00001 km3

0.001 km3

0.01 km? @

01km> @

1 km3

Examples

Mono-Iny o Craters

— past 5,000 years

Mount St. Helens

__ May 18, 1980

(~1km3)

Finatubo, 1991
(~10 kms3)

Tambora, 1815
(> 100 km3)

Long Valley Caldera
760,000 years ago
(~600 km?3)

Yellow stone Caldera
600,000 years ago
(~1,000 km3)



http://upload.wikimedia.org/wikipedia/commons/0/01/VEIfigure_en.svg

VOLCANIC EXPLOSIVITY INDEX (VEI)

©® 2001 Brocks/Cole - Thomson Learning
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VOLCANIC HAZARDS

Eruption Cloud

Pyroclastic Flow

Prevailing “Wind
-

Eruption Column

~ Landslide

- Pyroclastic

Dome...

Pyroclastic Flow: Fast flowing clouds
of Volcanic ash and rock.

Gas: Often poisonous gases released
from the mantle during an eruption.
Volcanic bombs: Large volcanic rocks
Lapilli/Tephra: Small volcanic stones
Lava: Liquid rock that reaches very
temperatures.

Landslides: Collapsing mountain
material.

Lahaar: A fast flowing river of volcanic
Mud.

Acid rain: Rain mixed with volcanic
gasses that can damage crops.

Tsunamis, atmospheric effects, famine,
diseases




VOLCANIC HAZARDS « GCENAPRH

19 Dec 2000, 6:09:51 (19 Dec 2000 12:09:51 GMT)
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VOLCANIC HAZARDS
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VOLCANIC HAZARDS

Distances to which
effect has been Impact Area Velocity
observed Temperature
(°C)

Average Average Max Average Max
(km) (kmZ2) k) {mis) {mi's)

Ash fall (tephra) 20-30 100 15 30 environmental

temperature

Volcanic bombs 1000

Pyroclastic flows, - . 600-800
debris avalanches

Lahares - . i, 100
Lava flows T00-1150

Gases and acid rain 20,000 environmental
temperature

Shock wave 100,000 300 500 environmental
+ temperature

Lightning 3,000 12x10° 12X10° Above the

temperature of
incandescence




VOLCANIC HAZARDS

Ashfall

Volcanic bombs

Pyroclastic Flows, avalanches

Lahares

Lava Flows

Gasesand acid rain

Shock wave

Lighting

Warning time

Minutes to
hours

seconds

seconds

Minutes to
hours

Usually hours
to days

MiMinutes to
hours

Seconds to
minutes

instantaneous

Potential to cause
severe damage

Minor-moderate

Extreme

Extremo

Very High

Extreme

Low

Minor

Moderate

Probability of causing
severe injury or death

Low-moderate

Very High

Extreme

Very High

Very High

Usually low

low

Very High




VOLCANIC HAZARDS

The case of Eyjafjallajokokull, April 2010

-

Hazards to‘viation from volca asr cloud

The ash cloud from Iceland’s erupting volcano continues to cause air
travel chaos across Europe, closing airports and stranding thousands
of passengers. The cloud contains tiny particles of abrasive

glass, sand and rock that pose a serious danger

to aircraft engines and structures o
Exterior Cockpit: Vision obscured by
Forward-facing cloud and windshield abrasion

surfaces, such
| as landing
lights and
wing leading edges,
L l damaged or scratched

Cabin
~ Air quality
- impaired

Corrosion: Possible =

damage to plastic, rubber Instruments

and metal components from f Ash blocks pitot tube,
’ gases such as sulfur dioxide ‘ used to measure airspeed.

/ Aircraft could stall if pil

ENGINES: Ash deposits melt and

clog interior, blocking fuel nozzles

and restricting airflow, resulting Turbine blades

in loss of thrust or failure eroded, leading

= e —————— to reduction in

performance

Volcanic ash
cloud is about
6-11km high —

where most
commercial
Exhaust gases Air intake aircraft fly

Source: Wire agencies GRAPHIC NEWS

{




VOLCANIC HAZARDS

PEOPLE

CIVIL AUTHORITIES CONTINGENCY

=

RESPONSIBLE ERUPTION
SCIENTIFIC FORECASTS
AGENCY
PR AT %ROP?(%VTABEJNP%SOS(-BRAA
STUDIES

HAZARDS ASSESSMENTS
In AND HAZARDS MAPS

PUBL

COMMUNICATIONS

=

cooperation
with other PAST AND PRESENT \

agencies ERUPTIVE BEHAVIOR

and
academia

rin
ork .g

EFFECTIV
Moni
e

<<

Essential elements of an effective program
to reduce volcano risk. Tilling, 1989b

'ACTION

PLANS

(Federal, Regional, Local) DISASTER WARNING
DECISION MAKERS DISASTER PREPAREDNESS
POLICY MAKERS LAND-USE PLANNING

HAZARD WARNING

OUTREACH AND
EDUCATION OF THE

IC, MEDIA,

AND DECISION

MAKERS
VOLCANO

MONITORING,

HAZARDS

ASSESSMENTS,

AND
SPECIALIZED
STUDIES

AHazards assessments,
volcano monitoring, and
effective
communications among
scientists, civil
authorities, and the
general public comprise
the core elements of
any successful program
to reduce risk from
volcano hazards




VOLCANIC HAZARDS

Understanding
volcanoes

What can
volcanoes
do?

Variation of param.
with respect to a base
level

Activity based on Likely scenarios Volcanic
the eruptive history (occurrence rates) Monitoring

Probabilities of different
Hazard Maps manifestations from the
detected variations

Most probable scenarios

Analysis of exposure,
vulnerabilities and Risk Analysis
capabilities




VOLCANIC HAZARDS

Risk Analysis

Emergency
management

Forecast
Early warning

Alert, communication,
and information
procedures

Response:
implementation of
emergency measures

Recovery and
reconstruction

Prevention,

mitigation and
preparedness

Planning measures
Physical preventive
(MEESIES
Creating institutional
arrangements and
coordination
Environmental
management
Land use planning
Risk Transfer
Financial instruments
Emergency plans
Evacuation plans

Capacity building:

Policy development
Legislation, norms
Community
development
awareness raising




HAZARD ASSESSMENT

Studying the deposits of rock, geologists can determine how many times has
erupted a volcano which has been the most common. Geologists can also identify
areas that were affected by these previous eruptions.

Incorporate hazard
maps in land use
planning

1/100, 10/15000, 2/40000




VULNERABILITY ASSESSMENT

=300 kgf/m? |
——50kgfim* |
180 kgf/m? |

Espesor de cenizas [m]

Vulnerability

100

a0

g0

it}
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=
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a0

30

No Oeurencia del evento Si

Vulnerability functions for buildings with pitched roofs and flexible tiles, and in the
case of buildings with flat roofs built with a concrete slab or similar



http://www.ecapra.org/capra_wiki/es_wiki/images/9/92/Fvv.png
http://www.ecapra.org/capra_wiki/es_wiki/images/3/3a/Fvv1.png

RISK ASSESSMENT

. I8
Fas

Risk=f ( Hazard Probabilities , 'ulnerability , value or number of Exposed elements)




