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Picture of Cotopaxi taken in July 2012 (Cooke, O., 2012)

The tectonic of Ecuador setting has resulted in the
formation of three volcanic chains in Ecuador: the Western
Cordillera, the Eastern Cordillera and the Andean foothills

Cotopaxi Volcano (5897 metres above sea level) is a
stratovolcano located in the Inter-Andean Valley
Depression, between the Cordilleras.

Major explosive events occurred in 1534, 1744, 1768 and
1877 according to historic data and tephra analysis.
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Fig. 1. Ceodynamic setting of the Ecuadorian arc & the conver gence of the Nazaa and
South American plates The Andes are delineated by the 2000 mcontour(dark grey) and
the main Quaternary vokanoes by small triangles. GSC = Galapagos Spreading Center;
DCM= Dolares-Guayaquil Megashear (approximate location) Area of Fig. 2 shown as
bax.



Hazards from Cotopaxi
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A table showing the most recent activity of Cotopaxi (from Mothes et al., 2004) Map of Cotopaxi’s drainage system (from Mothes
et al., 1998).

« Lahars are a hot or cold mixture of water, unconsolidated volcanic debris and rock

fragments

« They can vary in size, from a few to hundreds of metres wide, from several
centimetres to tens of metres deep, and speeds up to tens of kilometres per hour

« Lahars are one of the main eruptive and non-eruptive volcanic hazards from glacier-

clad Cotopaxi.



Risk Perception and Hazard Communication

» ‘Risk= Hazard x vulnerability’

 Risk perception can enable the understanding of
how a population views officials, and how they
will respond to them.

« Communication is vital to peoples perception of
the volcanic hazards they face, a lack of
understanding can lead to mistrust.

- Communication is important in regards to
mitigation of a hazard.



MAPA REGIONAL DE PELIGROS VOLCANICOS POTENCIALES DEL VOLCAN COTOPAXI - ZONA NORTE
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Map showing the location of the study sites, and the
lahar risk zones (Hall et al., 2004, IGEPN)

« San Rafael in Municipio del
Distrito Metropolitano de Quito

« Sangolqui in Municipal de
ST P BO Ruminahui.
Risk map from IGEPN, 2010




Aim
To investigate perceptions of lahar risk in the Valle de los Chillos to
inform mitigation and communication strategies.
The objectives of this study were to:
 Establish risk of volcanic activity

 Establish the populations perception of risk

- Examine the potential influences on people’s perceptions of volcanic risk, in
particular, of lahars.

 Investigate the mitigation and communication strategies in place

 Compare and contrast risk, risk perception and the mitigation strategies in
place, and examine the subsequent vulnerability.



T —
Methodology

Examples of Questions:

- How likely do you think it is that this village
will be affected by a lahar?

- Who would you listen to if they tell you to
evacuate? IGEPN or ESPE?

- Have you received any information or been to
any workshops on the volcano?
- 158 people were interviewed. 65.2% of

the participants were female, with a mean age
of all respondents being 36 years old.



Results

1) Communication Protocols

A graph showing whether
populations have received
information or been to workshops

A graph showing the percentage of
participants who know the warning
signal for a lahar
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2) Volcanic risk perception in the context of other
daily risks

A graph showing the daily security concerns facing
participants

® Thieves/Robbery
Road/Traffic
Volcano

® Death/Violence

¥ Children/Family

¥ Economic

¥ Natural disasters
Environmental

® Health

® Lack of safety/police

“ Anti-social behaviour

Other

¥ None



A graph showing how dangerous populations
think the volcano is
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A graph showing how dangerous populations find different
volcanic products
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3) Trust in scientists vs implementers

A graph comparing average trust scores for officials
in relation to the volcano and daily life
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Discussion

» Risk perception of Cotopaxi in the Valle de los
Chillos is relatively low, and the perception of
the risk that lahars pose is even lower.

» Need for better information and education on
volcanic hazards from Cotopaxi and improved
warning mechanisms.

« Trust is important in hazard communication and
risk perception.



Conclusions

 The current level of knowledge of lahar risk is
inadequate in relation to the actual lahar risk

- This lack of knowledge, hazard communication
and education, serves to increase the risk the
populations face, and hence endanger lives.

- Scientists need to be more integrated into risk
communication.

- Additional education schemes alongside the
current ones need to be implemented.



Future work

Interview everyone in San Rafael and Sangolqui to get a
better view of risk perception and communication in the
area.

To expand the research to other drainage systems
around Cotopaxi.

To extend this project to other countries to compare the
results

A new risk map should be developed to take account the
new infrastructure which has been developed since the
previous maps were completed.

Further studies need to be carried out to determine
whether the education and mitigation starting to be
implemented now is effective.

Hazard communication signs in San Rafael and
Sangolqui (Cooke, O., 2012)



Thank you

Left- Lahar channel on the slope at the base of Cotopaxi
(Cooke, O., 2012)

Above- Satellite image of Cotopaxi (NASA Earth Observatory,
2000)
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