
How science supports risk scenarios: Nordic volcanic 
eruption scenario

Sigrún Karlsdóttir, dir. of natural hazards, Icelandic 
Meteorological Office

Björn Oddsson, geophysicist, Department of Civil Protection and 
Emergency Management, National Commissioner of the 
Icelandic Police 



Overview

• Risk assessment in Iceland

• Use of science for scenario building and decision making

• Joint Nordic Workshop on volcanic eruption 

in Iceland
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Risk assessments for natural 
hazards in Iceland

IMO is by law mandatory to monitor and issue 

forecast and warnings about natural hazards.

Warnings are issued to the Civil Protection which 

activates appropriate Contingency plans 

IMO performs risk assessment for natural hazards 

on request by the Icelandic government.

Risk assessment have been conducted for

avalanche – started 1995 

volcanoes in Iceland – started 2012 

floods – started 2015

storm surge – started 2015 

Acceptable Risk  Mitigation actions, e.g. planning
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Collaboration, Contingency
plans and Exercises

IMO has strong collaboration with the Civil Protection

Daily meetings  the status of the nature

IMO has strong international collaboration

UKMO, BGS, Nordic Met-Hydrological Services, USGS, ERCC, …

IMO has internal contingency plans for all types of natural 

hazard

Exercises important

The VOLCICE and VOLCEX exercises are used to test the 

contingency plans of IMO and communication within the institute 

and between operational institutes 
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Joint work on risk assessment 
for volcanoes in Iceland

Tasks

An appraisal of the current knowledge of the eruptive activity and 

potential hazards  Catalogue of Icelandic volcanoes

Event Trees

Initial risk assessment of floods triggered by volcanic eruptions

Initial risk assessment of explosive eruptions in Iceland

Initial risk assessment of volcanic eruptions that may cause 

extensive damage to property, i.e. eruptions in the vicinity of 

urban areas and international airports in Iceland

Resupsension of ash – ecosystems

Eruptions at sea – size and frequency 
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1. Appraisal of the current 
knowledge of the eruptive activity 
and potential hazards

Main objective

Thorough compilation of knowledge about active volcanic sites in 

Iceland

Information base for hazard and risk assessment

Dissemination of knowledge (response authorities, stakeholders, 

public)

Collection and analysis of new data to enhance knowledge

The information collected in a database 

Live project with feed of new information into the database

Open-access catalogue on the web  http://futurevolc.vedur.is/

Includes eruption scenarious for 32 volcanic systems in Iceland
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Department of Civil Protection 
and Emergency Management

• Responsible for National Risk Assessment  (NRA)

• Risk assessment on national level for all types of hazard

• Manmade, complex, natural, health etc.

• Responsible for mitigation action national wide

• Responsible for national Contingency plans to respond to 

crises

• Coordinates response to crises (National Crisis Coordination 

Centre)

• Responsible for communication with ERCC via CECIS



Nordic collaboration
Nordic Forum for Risk Analysis and Strategic Foresight 

Norway, Denmark, Sweden, Iceland, Finland



Workshop on volcanic eruption 
in Iceland

Held in Iceland late winter 2015

Led by Sweden

“Aim was to learn more and gain collective understanding of 

the challanges with volcanic eruptions”

Interactive scenario based workshop

Report presented at the Nordic Director General meeting in 

Stavanger May 2015



Scenario –
Sources from the Catalogue

Volcanic eruption in Iceland with cross border consequences

• Eruption under 800 m thick ice

• Significant flooding (jökulhlaup)

• Eruption cloud (Ash) 

• Eruption cloud (SO2)

• Eruption cloud (Ash)

• Eruption cloud (SO2)

• Acid rain

Iceland

Scandinavia



Significant consequenses

Discussion of the results: which are the most significant 

consequences (i) on Iceland (ii) rest of the Nordic countries? 

Significant consequenses in vital soceital sectors



Capabilities for detection, early 
warning and model simulation

Capability Analysis: 

1. Early warning (how does Iceland inform the other 
Nordic countries and can the Nordic countries receive the 
information?)

2. Tasks and capability needed in the scenario
3. Potential difficulties fulfilling the tasks
4. Cooperation between the Nordic countries
5. How is information exchanged between the Nordic 

countries? (Crisis communication and sharing a common 
picture)

6. Host nation support (Necessary? Possible administrative 
problems?)



Achievements

The risk of a volcanic eruption has been included in several of the 

Nordic countries’ national risk assessments. 

Awareness of the risks from volcanic eruption is increasing across 

the Nordic countries (not only in Iceland), 

The duty-officers in the Nordic countries have tested their alert 

functions, which is a critical capability for managing cross-border 

events. 

Videoconferences at the level of Director Generals are being 

organized in between regular meetings. 



Challenges and the way ahead
/ recommendations: 

Enhance the capacity for Host Nation Support have to continue. 

The barrier to ask for support among the Nordic countries in different situations is currently high. 

There is a need for a more proactive approach among Nordic countries in terms of offering 

support in situations of need. 

More cooperation is needed for developing capacities for mutual support in the area of information 

management and crisis communication/information to the public. 

The Nordic countries need to develop their capability to exchange personnel with different kinds of 

expertise, i.e. communication specialists, duty-officers, analysts and scientific expertise like 

geology. 

There is a need to establish a better overview of available capacities and response assets across 

the region

The Nordic countries should continue to establish and test structures for meetings with the 

Director Generals and the duty-officers as often as needed. 

The Nordic Forum for Risk Analysis and Strategic Foresight should continue for the sharing of 

experiences and best practices, and to maintain personal networks among analysts in the Nordic 

emergency management agencies. 


