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3UHIDFH

This report is the result of the workshop on Risk Assessment arranged in Oslo 25-26
November 1999. Most of the lectures presented at the workshop are enclosed in this
report. Regrettably, only the lectures we had access to on floppy disk are presented
here.

The main conclusions from the workshop «Risk Assessment in Europe - A summary
from a EU Workshop on Risk Assessment arranged in Oslo 25-26 November 1999»
is available on DCDEPs Internet site (www.dsb.no) as Acrobat Reader (.pdf
document), or can for a period be ordered directly from DCDEP (send a request via
fax + 47 22 38 26 75).

The Directorate for Civil Defence and Emergency Planning (DCDEP) wish to thank
the European Commission Civil Protection Unit for their decision to co-finance this
workshop together with us.

On behalf of the DCDEP I would also like to thank the participants in the organising
committee: Ms. Harriet Lonka, Finland, Dr. Horst Siegmund, Germany, Ms. Janet
Edwards, Sweden, Ms. Fernanda Aires Rodrigues, Portugal, Mr. Arne-Jarl Ringstad
representing Rogaland Research in Norway and DCDEP colleagues. A special
thanks goes to all the speakers and chairmen in the working groups for their help in
bringing this arrangement about.

DCDEP
Oslo - Norway, May 2000

Nils Ivar Larsen
Assistant Director
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���,QWURGXFWLRQ

The intention with this workshop on Risk Assessment was to create a forum for
sharing information about the different risk assessment procedures and methods
used in the EU/EEA countries, and experiences with the use of risk analysis. An
additional purpose was to give the participants information, and the possibility of
exchanging experiences, about follow-up measures of risk analysis in planning
procedures and plans, including the use of risk visualising in digital maps (GIS)

One objective with the workshop was to be an effective mean of enhancing
compatibility in risk assessment methods, and contribute to more effective cross-
border response co-operation within EU/EEA countries.

Is safe - safe enough? Whom shall define what acceptable risk is - media, the public,
true legislation or the politicians? Questions which always give an interesting
discussion. These were some of the approaches to challenges this workshop wanted
to focus on.

/HFWXUHV�SUHVHQWHG

In the following pages lectures presented during the workshop, by specialists in
different aspects of Risk Assessment are sharing their experience with different tools
and approaches. All the lectures are such they were presented and have not been
edited.
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3DUW���/HFWXUHV�DQG�RU�VOLGHV�SUHVHQWHG�RQ�WKH�ZRUNVKRS

���©7KH�ULVN�DVVHVVPHQW�SURFHGXUHV�XVHG�LQ�WKH�ILHOG�RI�FLYLO
SURWHFWLRQ�DQG�UHVFXH�VHUYLFHV�LQ�(XURSHDQ�8QLRQ�FRXQWULHV�DQG�LQ
1RUZD\ª�E\�0V��+DUULHW�/RQND��5HDVHDUFK�2IILFHU��)(,��)LQODQG

$EVWUDFW
Ms. Harriet Lonka, Reasearch Officer, FEI, Finland

The scope of the study was to get an extensive view of the use of risk assessment
procedures in civil protection and the rescue services in the EU-area. A basic
questionnaire was sent out in spring 1998 to all European Union countries and
Norway. After that a closer look was taken to five EU-states: Denmark, Finland,
Germany, the Netherlands and Sweden trough collecting more background
information and making interviews.

The study focused especially on the use of risk assessment procedures at local level
and as a tool of preparedness planning of fire brigades.

The need to use risk assessment procedures in the rescue services in general was
clearly recognised by all the countries studied, but the way in which risk assessments
were carried out - if at all varied considerably. Most of the countries clearly stressed
the responsibility of industry in risk assessment work in accordance with the Seveso I
directive and other legal obligations.

The differences between the countries in the use of risk assessment in fire brigades
strongly reflect the different administrational systems in these countries. One
significant difference regards the strength of central co-ordination of the rescue
services in each country. To what extent the rescue services in each country use
their resources to develop risk assessment as a tool in preparedness planning
depends strongly also on the internal prioritisation of the rescue services
system.

In every country, risk assessment methods are used in industry as a basis for
emergency planning required e.g. by Seveso I directive. These risk assessments are
usually carried out by private consultants and they are not the primary scope of this
study. The results of such risk assessments can nevertheless serve also the needs
of the local rescue services and can be considered in their preparedness planning.

In the field of rescue services in general, the risk assessment methods in use are
mostly of qualitative nature. The minimum standard of risk assessment procedures
used in the rescue services in each country is the use of risk identification and
consequence assessment. The sophistication of the system is actually based on how
far and by what methods the identified risks and their consequences are analysed
and what conclusions are drawn from these analyses and estimations.
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Many European countries use risk assessment methods of different forms to assist
the dimensioning and allocation of rescue services. In most of the countries, only a
rough basis for local risk estimation and preparedness planning is provided by
legislation or the state authorities. Such a basis can be e.g. the number of
inhabitants in the municipality according to which the requirements on the
preparedness level are set. Risk assessment methods used at local level are most
often based on the estimation of risks in a certain area or on structural risk
estimation.
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���©'LPHQVLRQDO�3ODQQLQJ�DQG�WKH�XVH�RI�)LUH�%ULJDGHVª�E\�0U�
$QGHUV�$UQKXV��$GYLVHU��'LUHFWRUDWH�)RU�)LUH�DQG�([SORVLRQ
3UHYHQWLRQ��1RUZD\

,QWURGXFWLRQ
�The Directorate for Fire and Explosion Prevention (DBE) is the national public
authority within the field of fire and explosion prevention and preparedness in
Norway.

The directorate reports to the Ministry of Local Government and Regional
Development. Activities are financed over the State Budget.

7UHQGV�LQ�GDPDJHV�DQG�ORVVHV
The 1998 statistics show that 52 persons died as a result of fire. This is a 20%
reduction on the average for the last five years, and this is the lowest number of
deaths caused by fire since 1983. Material losses were also considerably lower than
in the previous 2 years. The number of large-scale fires shows a decreasing trend.

*RDOV��6WUDWHJ\�DQG�PHDQV
The Norwegian national goals for fire prevention work in the present decade are a
30% reduction in both loss of life and material damage resulting from fires and
explosions and a 50% reduction in large-scale damages. This goals are to be fulfiled
within the year 2000, measured comparatively with the average for the period 1985 –
89.These goals are moderate and will bring Norway in line with the average for the
rest of Europe. The directorate gives priority to work directed towards:
• The general public
• Private and public enterprises
• Large-scale industrial enterprises of national importance
• Municipal fire services

)LUH�SUHYHQWLRQ�ZRUN
The directorate closely follows up the local adaptation to new requirements for
municipal fireordinances. The fire ordinance is a binding document which describes
how and with which resources the statutory requirements for the fire services shall be
complied with by the municipality. The majority of the municipalities have now
introduced new, updated fire ordinances. A number of these municipalities employ
various forms of mutual cooperation and coordination.

*RDOV
The aim with dimensional planning is to ensure that Municipal fire brigades are
organized and equipped satisfactory and that they have personnel with sufficient
skills and competence. The regulation specifies the minimum accepted emergency
preparedness for the municipal fire department, with specified minimum
requirements for the task forces size (personnel), equipment and response time.

)LUH�EULJDGHV�LQ�1RUZD\
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The Act relating to Fire Prevention etc. is the legal authorisation for he regulations of
the municipal fire brigades capacity. Each Municipal Council shall ensure that the
municipality has established a Fire Ordinance. The Fire Ordinance shall contain all
necessary documentation, and shall be adopted by the Municipal Council. The
adopted Fire Ordinance shall be submitted to the Directorate for Fire and Explosion
Prevention, which may order any changes in the ordinance considered necessary.
Norway consists of 435 municipalities, about 25 of this municipalities have a joint fire
brigade. The rest are independent municipal fire services that are «living their own
lives» within the boundary of the actual legislation. Co-operation and collaboration of
specific areas of the fire services duties have not been common.

One challenge has been to make the Chief Fire Officer (CFO) and his staff able to
work out a reliable and trustworthy risk analysis and a following dimensioning. The
majority of Norwgian fire services are on a part time basis. The CFO and his staff are
engaged also with other duties, often as technical managers in the municipality.

To help on this situation, the directorate decided to work out comprehensive
guidelines to the regulation, we worked out a matching handbook in risk mapping
and risk analysis, and we gave several courses for the  CFOs and the fire services
staff.
This effort was a success. Our written material and the direct dialogue at the courses
gave the CFOs inspiration and self confidence to start the work with the new
dimensjoning planning for their fire services. Afterwards, after finishing the
dimensioning planning some CFOs have told me that they were glad they didn’t
know how much work it was to carry out the risk mapping and risk analysis in their
own community. They also said, and this is an important learning: they would not
have been without it!
I have got a lot of comments from those who have worked out the analysis that they
have learned a lot out of it. Many were surprised over risks they detected in their own
community, they thought they knew their own «neighbourhood» better than they
really knew. Another experience was that many fire services have been more humble
related to their actual striking power against fires. What they earlier, before the
analysis took place, looked at as a risk they were capable to handle, many now have
a revised their point of view according to their extinguishing capability.
For the directorate it has been important to pinpoint just the fact that any fire
department and any preparedness efforts will meet their individual limits. This limits
have to be found, and adequate action must take place to cope with risks that
exceeds the fire services capacity.

5LVN
Risk analysis is central in the dimensional planning of fire brigades in Norway. The
minimum design rules for municipal fire departments are given as standard measure.
Herein the individual risks in the municipalities are not taken into account. Risks vary
a lot form place to place. It would not be practical to be even more prescriptive in the
regulation, giving exact provisions for the fire brigades size and preparedness for all
kinds of risk settings.

We could have one standard for all municipalities. This would not have been socio-
economic favourable, and far from the optimal cost-effectiveness that we as a
directorate want to achive.
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In this considerations we landed on a semi-functionally descriptive regulation, giving
minimum standards of the fire brigades size, personnel and preparedness. Further
the regulation instructs all municipalities to carry out a risk analysis to ensure that
their fire brigade can cope with their own risks in their municipality.

This kind of risk analysis has not been carried out earlier, and we did not have the
means or the necessary competence in the Norwegian fire brigades to do this work.
We were a little concerned about it, this was something new. As it is to things that’s
new, it have not been done before! So there was no lack of warnings; «-this would be
difficult to carry out» was a common view.

So we had to work out a method that both was a textbook in risk mapping and risk
analysis, and was a template for the standard that we wanted for the analysis.

Further, we had a challenge in the critical transformation process in this work: How to
transform a risk level to preparedness means? (That is personnel, trucks, water
supply/tankers and so on).

5HVSRQVH�WLPH
The maximum allowed response time is dependent on type of risk. The response
time is maximum 10 minutes for Hospitals, nursing homes, malls and areas with a
high density of wooden buildings with risk of severe all-including fires.
The response time in other parts of towns and dense built areas is 20 minutes
maximum. In the countryside a 30 minutes maximum response time is
recommended.

7KH�ULVN�PDSSLQJ�DQG�ULVN�DQDO\VLV
It is sometimes hard to get started on a work like this. Working with risks and
dimensional planning in a academic way can be frightening on personnel who
haven’t done something like this before. We tried to take this in consideration when
we were working with the guidelines, the handbook and the method.

+RZ�PDQ\�ILUHV�FDQ�EH�H[SHFWHG�LQ�<RXU�0XQLFLSDOLW\"
Thanks to our god statistics we were able to estimate the actual frequencies of fires
in buildings in Norway. This frequencies are divided into different groups of dwellings
and different groups of business activities.
Thanks to easy access of official statistics it is an easy matter to find the actual
number of dwellings and businesses in the municipality. Having the number of and
frequency, the number of expected fires will be the product of these two numbers.
It is an important learning in this, now the CFO can see what to expect rather to
regard fires as random or accidental happenings. It is extremely important to base
the risk analysis on fires that have happened in Norway as whole, and not base it on
the rather few fires that each CFO have experienced. If a municipality once had a
serious fire in a nursing home, it doesn’t necessarily  mean that nursing homes are
the most serious risks in this community. It is human to cling to your own experiences
when determing risks, and it is easy to forget or not even think about other risks that
may be even worse. If you calculate how likely it is to expect a fire in the different
objects in the municipality, you can be more certain to do a objectively right risk
assessment.
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As a part of the risk mapping process, there was produced risk maps for each
municipality. This was based on GIS-data. The objects was given a colour coding
according to type of risk. Roads, railways, waterfronts, rivers, lakes and ponds are
also plotted in the risk-maps. This is giving both the CFO and the Directorate a
clearly set out view of the distribution of the risks.

The dimensional planning is further based on scenarios. We found that conducting
fire-scenarios in some chosen risk objects would show how capable the fire service
is to handle with fires.
The question was then, how to find the largest risks in the municipality?
For this use we made a graphical representation of some risk levels, and put them in
a diagram. We called this graphs «iso-risks» because they represent the same risk
level at any point of the graph.

To use this diagram you have to pick out the assumed largest risks in your
municipality, their fire frequency is known, you must determine the consequence in
case of fire. When this in known, you can plot the risk into the diagram. The definition
of risk used is that risk is the product of frequency and consequence.

When you have plotted some of this risks you will find the largest risks in the upper
right of the diagram.

Now you have found the objectively largest risks in your area, and you are ready for
the final step in dimensioning your fire services, the fire scenarios.

)LUH�VFHQDULRV
Having found the largest risks it is time to test the fire services capability on these
objects.
To carry out the scenarios we have composed a questionnaire that is called a «3T-
form», the «T’s» are a Norwegian abbreviation for «Condition – Threat – Action».

Using this form has proved to be effective. The scenario starts with a description of
the technical standard and eventual preparedness in the building. Using this data «a
fire is let» in a part of the building where a fire can do most harm, and in places
where fire is most likely to break out.
Dependent on the fires growth and the response time for fire services, the strike
forces capability, smoke divers or not available, and with the preventional measures
in the building  expected to function normally, the fire scenario is built.
If the water supply is inadequate, few fire hoses can be used and the fire will expand,
then it is vital to have access to water tankers etc.

Conducting this scenarios to the end, success or failure is exposed. If the failure is
depending on insufficient preventive measures in the building or if the fire services is
to blame will be shown in the scenarios.

If the fire ended in failure, some preventive measures or some increase in the fire
services capability can be tested doing this scenario with this increased measures
activated. If this is successful they should be put into action through the Fire
Ordinance.
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:KDW�WR�GR�ZLWK�ULVNV�WKDW�H[FHHGV�WKH�ILUH�VHUYLFHV�FDSDELOLW\"
The regulation gives standard minimum requirements for the services «strike
forces». If the CFO through the work with risk mapping and risk analysis finds that
this minimum striking power is too weak, appropriate action must take place in the
dimensioning of the fire brigades power (that is number of personnel, number of
trucks etc), or he can do something with the risk itself.

Alternative 1
In the Act relating to Fire Prevention etc., and regulations of Fire-Preventive
measures and Fire Inspection, the Municipal Council is given the power to order the
measures found necessary to protect against fire in every building, group of
buildings, area etc.
This is a very powerful provision given in the Act, and the owner of the object have to
pay the costs. So, if there is one or a few risks in a community that overwhelms the
striking power of the fire services, reducing this risks can be the right way to go.
There is of course some legal aspects here that must be addressed, but this
principle has shown practicable.

Alternative 2
If there is a lot of risks of the category that overwhelms the capability of the fire
services, the right thing to do is to increase the fire services power.
We have stressed the possibility to co-operate and collaborate with other parties in
this matter.
Neighbouring communities fire services are the most obvious party to co-operate
with.

Experience from many fires have shown that lots of CFOs are slow to ask for help
from his neighbours. The directorate have addressed this problem widely, and it
gives results. More municipalities have began to collaborate about many of the fire
services duties.

Another important co-operation party is the Civil Defence Rapid Task Forces (FIG).
The Norwegian fire departments are municipal, they are not a part of the Civil
Defence Forces. This is not an appropriate way of spending limited resources,
holding two different preparedness organisations with common goals. The fire
services have of course a very short response time compared with the Civil Defence.
It is in the field of planning, of education and training of personnel, joint equipment
and standards, a huge personnel resource etc. there is something to gain in co-
operation with the Civil Defence Forces.

We believe that the work with risk mapping, risk analysis, dimensioning planning and
the increased requirements for knowledge in fire prevention have made many of the
municipalities aware of the new trend in this field of work. It has been a more
professional field of work and even a engineering discipline that requires full time
focusing. As mentioned earlier, the majority of our municipal CFOs  are only part
timers. This makes it difficult to have full attention at all fields of the fire engineering
disciplines, fire services operations etc. Collaboration with other municipalities will
make the CFO’s more comfortable and self-confident.
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Alternative 3
A third possibility, if reducing the risks is not possible, too costly or if it is impossible
to increase the preparedness or too costly to do so, there is a third alternative:
- To chose to live with the risk after all cost effective risk reducing measures have
been  carried out.

To chose to live with the risk is a serious matter, and it has to be mentioned as a part
of the Municipalities Fire Ordinance, which is submitted to the Directorate for Fire
and Explosion Prevention. The Fire Ordinance is approved by the Municipal Council.
To chose this third solution shall be an deliberate action and the consequences shall
be acknowledged.
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����©5LVN�0DSSLQJ�IRU�6ZHGLVK�&RPPXQLWLHV��$�*HRJUDSKLF
3HUVSHFWLYH�IRU�3ODQQLQJ�DQG�'HFLVLRQ�0DNLQJ�IRU�5LVN
0DQDJHPHQWª��E\�0V��-DQHW�(GZDUGV��3URMHFW�/HDGHU���DQG�0U�
0DWWLDV�6WU|PJUHQ��&LW\�3ODQQHU��6ZHGLVK�5HVFXH�6HUYLFHV�$JHQF\

5LVN�0DSSLQJ�IRU�6ZHGLVK�FRPPXQLWLHV�
$�*HRJUDSKLF�3HUVSHFWLYH�IRU�3ODQQLQJ�DQG�'HFLVLRQ�0DNLQJ�IRU�5LVN
0DQDJHPHQW�
By Janet Edwards and Mattias Strömgren, The Swedish Rescue Services Agency

3UHVHQWHG�DW�WKH�(8�5HJLR�5LVN�0DQDJHPHQW�&RQIHUHQFH�LQ�2VOR��1RUZD\��RQ�WKH�������1RYHPEHU������

6ZHGLVK�5HVFXH�6HUYLFH�$JHQF\¶V�UROH�DQG�DUHD�RI�UHVSRQVLELOLW\

My colleague Mattias and I would like to discuss selected risk mapping applications
developed by the Swedish Rescue Services Agency. We will begin with information
about our agency, its mission and goals.  The Swedish Rescue Services Agency is a
national agency authorized by the Swedish government in 1986. It is administered by
the Ministry of Defense.  There are 800 employees at the Rescue Services Agency,
300 of these people work in the national headquarters in Karlstad.  The other
employees are educators in one of four fire and rescue schools within the country.

Those of us who work for the agency have one primary mission. That is to promote a
safer society by preventing, limiting and mitigating damage to life, property and the
environment.  In order to accomplish this mission, the Agency coordinates risk
management and rescue activities for the country’s 288 communities and 830 fire
stations.  The Agency provides training, advice, and information in the form of
reports, newspapers, and brochures.  The Agency finances research and
development of new techniques.

The Swedish Rescue Services Agency’s activities stretch beyond the national
boundary. A large portion of the Agency’s yearly budget is allocated to service
abroad.  Personnel with specialized skills are often sent to foreign countries to assist
with complicated accident situations.

GIS-development is currently supervised bythe agency’s information bank, RIB.
Beginning in 1995 a different unit, the risk management unit, introduced geographic
information systems as a method for inventory and evaluation of risks. This has
revolutionized the way communities access information about risks.

I will discuss three different models today. One is called 5LVN$UYLND and was
designed for use in fire and rescue schools. Students using RiskArvika can perform
an easy inventory and classification of risks within a city’s center. Users can also see
the results of selected analyses of risks.

5LVNSODQ�also uses Arvikas city data.  The application�was created for city planners�
It walks the user through several steps in the risk management process.  The third
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model is called 5LVN�*,6 and was intended to spread information about how one
large community designed its computer system for accident prevention.

Before we begin our discussion of these GIS-applications, we would like to present
some background information about, first, how our unit has helped communities to
think «accident prevention» and, secondly, the risk management process that is
promoted within the communities.

The final part of our presentation revolves around the latest risk mapping application
which is called 5,6.�(5$. This new computer tool will be developed in cooperation
with representatives from nine communities.  Its purpose is to allow risk managers to
use a standard system which accompanies their community’s digital maps.

(QFRXUDJLQJ�UHVFXH�SHUVRQQHO�WR�WKLQN�©DFFLGHQW�SUHYHQWLRQ�ª
3DYLQJ�WKH�ZD\
Let’s start from the fireman’s point of view. He or she has been trained to respond
immediately and professionally when fires and other accidents are reported.  The
fireman does his job and then returns to the fire station to document the incident and
prepare his equipment for a new accident. However, his world is changing. Now a
large part of his job or his boss’ job involves preventing these types of accidents from
occurring. Here is where the Agency’s work begins, educating and then allowing the
«students» to implement what they have learned.

Most often information about accident prevention is dispersed through printed
material.
In recent years the Swedish Rescue Services Agency has published 20-30 reports or
training materials per year dealing with prevention of specific types of accidents.
This is not surprising if you consider all the types of accidents that the Agency works
to prevent.  These include fires in buildings, forest fires, landslides, avalanches,
slope failures, flooding, drowning, explosions, and chemical spills (both industry and
transport).

In an attempt to pave the way for communities and counties to inventory and assess
their risks, the Swedish Rescue Services Agency has published a number of reports
and handbooks.  The first book that presented a comprehensive look at risk
management was called 7KH�5LVN�+DQGERRN��7R�SURWHFW�DQG�VDYH�OLIH��SURSHUW\
DQG�WKH�HQYLURQPHQW.  The report was published and distributed to all Swedish
communities in 1989. Before the publication of this book, there was no Swedish
guidebook for inventory and analysis of risks.

The handbook is easy to read and use with text, charts, tables, photographs,
drawings and site maps.  It gives the user a step-by-step method for finding and
assessing risks in one’s own community.  There is a chapter for each type of
accident that is likely to occur in Sweden.  They are traffic accidents, natural
accidents, fires, explosions, chemical spills and accidents at nuclear power plants.
For each of these types the source of risk is identified. An example of an accident of
this type has been selected. For this case study consequences have been
summarized. Risk analysis methods are thereafter described.  There is also a
chapter about industry and technical development.
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This work was published three years later by the United Nations Emergency
Programme (UNEP), Industry and Environment.  It is called +D]DUG�,GHQWLILFDWLRQ
DQG�(YDOXDWLRQ�LQ�D�/RFDO�&RPPXQLW\�  This technical report is number 12 in
UNEPs APELL (Awareness and Preparedness for Emergencies at the Local Level)
series.

In addition to the handbook, there is also a collection of case studies which provide
information on risk analysis methods, that is to say: identification of the risk object,
what damages can be expected, an assessment of both the probability of such an
accident occurring and the expected consequences.  The accident types selected for
this 1992 publication are the following: iron and paint store, ice hockey stadium,
petrol station, plastics factory, oil depository at a harbor, and a train yard.  These
cases give detailed information about what can be expected in other communities
that have similar risk sources.

Personal contact with local community personnel is done quite often. This is a
second important way to assure that information reaches all parties involved in risk
management. Most of the employees in Karlstad travel on a regular basis in order to
inform other agency members or fire and rescue personnel about new policies, new
management tools or the most current research findings. Mattias has traveled to
different universities and colleges as well as to local communities in order to present
risk management strategies.
Personnel are also involved in committee work.  Employees sit with members of
other agencies to discuss new issues and new methods regarding risk management.
In several cases new task groups have been established under our agencies
leadership. These groups focus on one clear objective related to accident prevention.
The latest method of information spreading is the initiation of a seminar series.  At
least four times a year different risk specialists are invited to Karlstad to present their
research.  These seminars are announced on the agency’s home page and special
invitations are sent to strategic groups in risk management.  Agency personnel,
students, and other interested members of the public are invited.  Discussions are
always an important part of these meetings.
Research
Many of the research reports published by the Swedish Rescue Services Agency in
the recent years have a baring on risk mapping.  Even if the new information does
not include maps and tables,  there is often information about risk sources, methods
of analysis, accident statistics, area of risk, fire dynamics, chemical information, etc.
All of this can be relevant for a risk  mapping project. The goal is to provide enough
information for communities to have a bird’s-eye view of the risks in their community.
The County Administrative Board in Kronoberg and the Swedish Rescue Services
Agency worked together to produce the first regional risk management report. The
County has an area of almost 10,000 square kilometers.  Approximately 180,000
people inhabit the area.  There are eight communities within the County boundary.
Two-thirds of the County is forested with a relatively high percentage of water (8
percent) and a nearly equal amount of cultivated land (9 percent).
Anders Johansson, author of the final report, 5LVN�0DQDJHPHQW�ZLWK�WKH�+HOS�RI
*,6� describes the project goals as follows: to develop new methods for risk analysis,
to use GIS to a larger extent, and to describe the risk profile for the county.  As with
most of the computer applications, a consultant was commissioned to develop the
geographic information system.  An affairs unit of the Swedish Land Survey Office
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developed the applications in ArcView, which is currently used by county employees.
Different types of risks were studied to obtain an overview.
While mapping the risk profile for Kronoberg, the researchers looked at these
important matters.  Where are dangerous chemicals transported? What chemicals
are used in industry and what impacts would a spill have? Where are the dams
located? Where is the slope likely to fail? Where could avalanches occur? What
areas are sensitive to flooding? Where is the greatest danger for forest fires? How is
electricity distributed? Where are the telephone connections?  What areas are
environmentally sensitive? Where are the fire and rescue stations located? How fast
can they respond? As a conclusion the industries, roads most likely to be subject to
an accident are listed and will continue to be monitored.
What is unique about this project is that data was collected from several different
offices and combined in the same project.  That means several suppliers and several
users. This is the direction which the Swedish Rescue Services Agency would like to
go.
Although establishing a risk database is a major step for local authorities, it is only
the beginning. There is now a need for encouraging a process of continual
improvement of risk management activities. The goal is that accidents of all kinds will
be reduced with time and effort.
Nine years after the publication of the Risk Handbook, Dr. Tommy Rosenberg
published a new book for risk management.  His dissertation 5LVN�DQG�4XDOLW\
0DQDJHPHQW�IRU�6DIHW\�DW�D�/RFDO�/HYHO offers methods and tools for continuous
quality improvement (CQI) of accident prevention. Step one of the process is the
definition of the local risk topography including hazard identification and risk
assessment in a geographic perspective.  It also involves collecting accident data
and analysis. Step two is the definition of targets, objectives and strategies for
prevention.  The third step involves actions towards improved management,
identification of preventive measures and the use of tools for decision support.  Step
four is follow-up, checking the results of the actions taken. The final step improves
the process.  This five-step loop is never ending.  It is intended to be engaged
continuously, gradually selecting risk after risk and improving methods for reducing
the number and severity of accidents.
In order for this CQI process to be implemented, communities must emerge from an
«old paradigm» and be submerged in the new one. The old paradigm focuses on
emergency response and the new paradigm emphasizes accident prevent.

&XOWLYDWLQJ�WKH�ULVN�PDQDJHPHQW�SURFHVV

Risk management at different levels
Risk management is important at every level of the society.  «Safety thinking» should
occur from the individual person to the entire society in a hierarchy of responsibility.
On the society level the government, authorities etc. make laws and decisions in
order to create a safer society. On the organization or company level risk
management should be a part of daily work. On the group level and the individual
level one must be aware of risks, develop competence, follow safety instructions,
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and use safety equipment. In Sweden our agency believes that the local community
should coordinate and inspire risk management and safety activities.

Risk spectrum
There are several kinds of accident risks. One can put these different kinds of
accident risks in a risk spectrum. We have divided accident risks into «everyday
accidents», «large accidents» and «catastrophies». Everyday accidents will occur
every day in our country and will affect only a few peoples. Examples can be fires,
traffic accidents and drowning. Large accidents are unusual but can affect groups of
people. Examples can be air and train crashes and accidents with dangerous gods.
Catastrophies are rare in our country but can affect many aspects of society.

Teamwork
Risk management demands teamwork. There is no specific actor that can do this
alone. Risk management needs different kinds of knowledge, different kinds of
techniques (for example risk analysis, statistics, GIS, cost-benefit analysis), different
kinds of preventive measures and different kinds of channels for risk
communications.

Examples of actors at the local level can be rescue and fire fighting personnel,
environmental protection specialists, land use planners, technical support staff, traffic
planners, social welfare administrators, school directors, business managers and
politicians. These can form a working team for risk management.  Police, the road
and rail administration, the county board of administration, the national defence and
private organizations can also play an important role increasing safety.

The risk management process
It is important that risk management becomes a process, that it is structured and
long living. Risks in society change over time, therefore knowledge, techniques and
attitudes need to follow these trends.

The risk management process could include the following steps:

���*RDO�DQG�GHOLPLWDWLRQ
The process should start with goals and policies for risk management work.

���,QYHQWRU\
The risk inventory describes the risk situation in a local community or in an industry
etc. The inventory can answer: What can happen? Where can it happen? How can it
happen?
The inventory becomes easy to understand if used put on a map. Risk inventory can
be used as support for general plans (land use planning), rescue plans, traffic plans,
and environmental protection.
���$QDO\VLV
The next step is to analyze the risks with respect to probability and consequence.
There are many different risk analysis methods that can be used. The result of
analysis can be expressed as a risk level (for example low probability, high
consequences.  The exact location of these risk objects or areas can be presented
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on maps. Risk analysis can be useful to evaluate the risk level in an industry or in a
technical system, and for planning, projecting and drafting of such documents as
Environmental Impact Assessments.
���$VVHVVPHQW
Risk levels can be compared with risk criteria, legislation and other conditions. A
decision must be made: Is the risk too high or is it tolerable?
���5LVN�UHGXFWLRQ�PHDVXUHV
Risk reduction measures may be necessary. Measures to prevent accidents and/or
mitigate consequences can be taken. Cost-benefit analysis may be done to find the
best approach.
���)ROORZ�XS�DQG�ULVN�FRPPXQLFDWLRQV
It is important to follow-up the risk assessment with statistics, accident investigations
etc. It is also urgent to communicate risks to the public and decision-makers.

&UHDWLQJ�GLJLWDO�PDSSLQJ�DSSOLFDWLRQV�IRU�FRPPXQLW\�ULVN�PDQDJHPHQW

Räddningsverkets Information Bank
Developing digital training packages has been a goal since the establishment of the
Agency’s Information Bank.  Called 5,%, a yearly subsription costs 900 Swedish
crowns or about 100 US dollars.  RIB has been designed for use by fire and rescue
personnel. It is user-friendly and information can be accessed at a time of
emergency.

Several buttons provide easy guidance into one of the major files. Here are a few of
the programs featured.  There is a button for the library which has the complete text
of most reports published by the Agency.  There is a button for a chemical database.
Here information about the properties of thousands of chemicals are found.
Information about how to clean up chemical spill without injury to personnel or the
environment is also available.

There are a few dispersion models in RIB including chemical dispersion in water, air
and on the ground.  The model for dispersion in air has a button that starts MapInfo.
If the user has installed this desktop mapping program, then the result of the
dispersion plume will be shown on a city map with a scale of 1:20,000.

Training with Risk Mapping
The Information Bank has recently added a training application called 5LVN$UYLND. It
shows how mapping can add a new dimension of understanding risks at a local level.
Map data was acquired from the community of Arvika for this application. When you
open the program the city map can be seen on the left side of the screen.  To the
right are two file folders, one for risk inventory and the other for risk analysis.  When
the user begins he or she chooses which map themes to look at.  There is one for
streets, one for buildings, one for lakes and rivers and one for the local fire station.
Risks are classified and objects in each class can be easily shown on the map.
Objects to be protected also have their own classification system.  Any combination
of risks and protection objects can be shown simultaneously.

Twenty questions have been included in a short manual which allows the user to
become acquainted with the information. As with all modules in RIB, users can call
the support-line if they encounter difficulties.
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RiskArvika was one of the simplest applications to create for two reasons. One
reason is the availability of a new mapping package from ESRI  (Environmental
Systems Research Institute) for programmers called MapObjects.  This allows map
data to be combined with simple GIS-tools that did not require the purchase of a
GIS-desktop mapping product. Nor did it require knowledge of GIS:  The second
reason that Risk-Arvika could be produced without much time or costs, was because
the data was compiled during an earlier project.

In 1998 I met with members Arvika’s risk management group as Mattias had done a
year early.  After several meetings we agreed about the focus of a new training
application that could be distributed to city planners. It was the Agency’s wish to
develop an example that would allow the user to follow the risk management process
described above.  The application revolves around a planning proposal to build a
heating plant for heating homes in central Arvika.  The application illustrates the risks
facing employees working at the plant (should it be built) and risks caused by the
new industry.

5LVNSODQ is divided into three map views, the first is an overall plan of the city, the
second is a risk inventory and analysis (risks to the factory) and the third,
environmental consequences (risks from the factory).  The first view is used primarily
to orient the user to the various planning zones. In the second view, users may click
on various objects to obtain site-specific data.

Users also perform several analyses.  First, one searches for other industrial sites in
the area to find out where chemical explosions or spills could occur.  Secondarily,
one views the results of an analysis to determine how large the risk area is and
which buildings are found within the zone. In the third view the user learns which
houses would be adversely affected by noise or sulfur dioxide emissions.

Riskplan was developed originally for ArcView because that is the GIS-program that
Arvika used. They purchased 10 licenses for employees.  However, only half of the
Sweden’s communities using GIS-technology use ArcView.  The other half use
MapInfo. The Agency specified in the consultant’s contract that both versions were
necessary. Therefore, data conversion and the writing of a new manual were done
easily without unnecessary delays or further negotiation.

When the two applications were finished, several employees met internally to
discuss how Riskplan could be publicized and distributed on the Internet.  Several
introductory statements about risk management with GIS and how Riskplan was
created are found on the Agency’s home pages (www.srv.se). The data for either
ArcView or MapInfo (about 3 mb) can be downloaded.

The third mapping application for risk to be discussed is 5LVN�*,6���Although it was
one of the Agency’s first GIS-applications, it is the hardest to use and has the largest
database. It was also the most expensive to create. This was due to two factors.
The test community was Jönköping with a population of 115, 000.  The fire stations
reported over 8,000 accidents during six years (1989-1995).  A version of ArcView
(ArcView 2.1 Data Publisher) accompanies Risk-GIS.  Training in ArcView is
suggested or at least a sufficient amount of practice with Risk-GIS before



5LVN�$VVHVVPHQW�LQ�(XURSH���SDUW��
/HFWXUHV�SUHVHQWHG�RQ�WKH�(8�ZRUNVKRS�RQ�5LVN�$VVHVVPHQW���2VOR�������1RYHPEHU�����

'LUHFWRUDWH�IRU�&LYLO�'HIHQFH�DQG�(PHUJHQF\�3ODQQLQJ��'&'(3�
P.O. Box 8136 Dep, N-0033 OSLO, NORWAY

Tel.: +47 2235 8400, Fax: +47 2238 2675
www.dsb.no

21

understanding Jönköpings risk zones. There is a very detailed manual for Risk-GIS.
Despite its 65 pages, there might not be an example of the exact analysis you wish
to perform.  The amount of new information acquired by using the application
depends largely on the amount of self-study.

There are many types of geographical analyses that can be performed. Here is an
example.  If you want to know where the most fires have occurred, you first decide if
you are interested in all fires or a certain type of fire.  If you choose fires in dwellings,
you can ask the program to count the number of fires in houses or in houses and
apartments. Perhaps you want to know the total number for all years in the data bank
(six years).  On the other hand, you might be interested in knowing only the total fires
for 1995.

It is a challenging program that has been used in advanced risk management
courses and at a couple of Swedish universities. Five hundred copies of the CD were
made.

3ODQQLQJ�IRU�D�ORFDOO\�EDVHG�ULVN�PDQDJHPHQW�V\VWHP��5LVN�(UD

The Swedish Rescue Services Agency would like to enter a new era in risk mapping
and therefore the current application under development is called 5LVN�(UD. Risk-Era
is intended to compliment the Risk Handbook.  This new digital version will assist the
user in entering and updating risk information.  Text from the handbook, updated if
necessary, can be accessed digitally by users of Risk-Era.  The application will also
allow local risk managers to follow the «continuous safety improvement process»
mentioned above.

Risk-Era will be developed over a period of three years. Several work groups have
been established to gain consensus about which data the application should
process, how a standard risk inventory should look in a GIS-environment.  Risk-Era
is different from the other applications mentioned because each community will work
with the same program but with different data, including a unique digital map of the
city’s roads, building, industries, parks, lakes, rivers, protected areas. City planners
are responsible for digitizing such a map. Risk objects will be mapped. This will
include industrial locations as well as transport routes for trucks loaded with
dangerous chemicals. Objects, which need to be protected, are considered equally
important as the objects of risk. Objects deserving special protection include schools,
public buildings, hospitals, environmentally sensitive areas etc.  Some analytical
tools will be added.  It is left to the user to decide which tools will be used in the
various phases of the risk management process.

Since Risk-Era will be distributed with the Agency’s Information Bank (RIB) it can be
evaluated regularly. Comments from users are essential to assure that the program
is effectively used for risk management.
&RQFOXVLRQ

The Swedish Rescue Services Agency attempt to lead the way for Swedish
communities in their risk management efforts.  The Agency finances research which
lead to new information and the development of products which use new techniques.
In some cases communities use their own resources to develop risk mapping
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applications.  These models are equally valuable and the Agency. Therefore, this
information is spread  to other communities.

There are several reasons why GIS has been used.  It gives the decision-maker
better, more accurate, and timely data.  The information is easy to read and interpret.
Consequences of various accidents can be assessed and evaluated.  What will be
the consequences if no preventative actions are taken? What will be the
environmental consequence of rescue and clean-up work?

Modern methods are also needed to determine which risks should be given
immediate attention.  Is a chemical spill from a truck transporting dangerous
chemicals more likely to occur than an explosion at an industrial plant?  In order to
answer these questions, an analysis is needed for all major risk sources.  Those
analyses should be geographically based.  This will show where the risk objects are
and how large the risk zone is for a specified accident type.  The results of each
analysis need to be compared with each other to determine where and what type of
facilities, homes, roadways etc need attention first.  These analyses will also tell us
where improvements should be made.

Several foreign visitors have come to Karlstad to talk with our risk management
experts and to see a few of our risk mapping applications.  This exchange has been
valuable for both parties. Those of you who are interested in seeing one or more of
these applications are welcome to Karlstad for a more informal encounter.

The Agency is also involved in several international groups.  This allows us to stay
informed about the work done by other countries. In some cases our work had been
modified or patterned after state-of-the-art methods from other parts of the world.

-DQHW�(GZDUGV�LV�D�*,6�SURMHFW�OHDGHU�DQG�FXUUHQWO\�ZRUNV�IRU�WKH�6ZHGLVK�5HVFXH�6HUYLFH�$JHQF\¶V�,QIRUPDWLRQ
%DQN���6KH�KDV�D�EDFKHORU¶V�GHJUHH�LQ�JHRJUDSK\�IURP�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�DW�/RV�$QJHOHV�DQG�D�PDVWHU¶V
IURP�&DOLIRUQLD�6WDWH�8QLYHUVLW\�DW�1RUWKULGJH��-DQHW�EHJDQ�KHU�ZRUN�ZLWK�*,6�LQ������VWDUWLQJ�ZLWK�D�FRXUVH�DW
WKH�(DUWK�5HVRXUFHV�2EVHUYDWLRQ�6WDWLRQ�LQ�6RXWK�'DNRWD���6KH�KDV�DOVR�WDNHQ�FRXUVHV�DW�WKH�6ZHGLVK�,QVWLWXWH
IRU�*HRJUDSKLF�,QIRUPDWLRQ�7HFKQRORJ\��6,*,7��DQG�WDXJKW�*,6�DW�.DUOVWDG�8QLYHUVLW\��-DQHW�KDV�ZRUNHG�IRU�WKH
6ZHGLVK�5HVFXH�6HUYLFHV�%RDUG�VLQFH������
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���©7KH�6DIHW\�&KDLQ�3URMHFWª�E\�0U��3HWHU�'HNNHU��6HQLRU�3ROLF\
$GYLVHU��0LQLVWU\�RI�WKH�,QWHULRU��WKH�1HWKHUODQGV

,QWHUQDWLRQDO�:RUNVKRS�RQ�5LVN�$VVHVVPHQW��2VOR����WK�±���WK�1RYHPEHU�����

(1)
,QWHJUDWLRQ�RI�5LVN�$VVHVVPHQW�LQ�WKH�'HFLVLRQ�0DNLQJ�3URFHVV
3UHOLPLQDU\�UHVXOWV�RI�WKH�6DIHW\�&KDLQ�3URMHFW�LQ�7KH�1HWKHUODQGV

Peter A. Dekker
Senior adviser Safety Policy Division
Crisis Management and Fire Services Department
Ministry of the Interior and Kingdom Relations, The Netherlands

Ladies and gentlemen,

7KLQN�EHIRUH�\RX�DFW� That’s a well-known saying. In my presentation I change this
in: Think before you plan, construct.

I’m sure that many of you will get this in mind while hearing the following situations:

(2)

1. In a small town in the country side a large international company has a major
distribution-centre, with very large uncompartimented areas, with no sprinklers.
When a fire starts and the - also small - fire brigade of this town must suppress this
fire, there is of course no possibility to do so.

2. The recent floods of the Maas River in Belgium and the Netherlands. Houses and
premises built in the beds of the river were flooded.

3. A new chemical plant is built at the westside near a densely populated area. The
major direction of the wind is North-West. A large emission of a toxic substance
occurs. The toxic cloud drifts across the city with serious consequences.

Examples of what you can call XQVDIH�VLWXDWLRQV. Everybody knows that these
situations may be prevented if - in an early stage of the decision making process
about these objects and activities - the issue of safety has a high priority.

(3)

So, the important question is: +RZ�FDQ�ZH�PDNH�WKH�ULJKW�GHFLVLRQV�RQ�VDIHW\�DW
WKH�DSSURSULDWH�PRPHQWV�LQ�GHFLVLRQ�PDNLQJ�SURFHVVHV�IRU�QHZ�FRQVWUXFWLRQV
DQG�ZRUNV��H�J��D�SURGXFWLRQ�VLWH�RI�FKHPLFDOV�RU�D�WXQQHO��WR�JXDUDQWHH�D
DGHTXDWH�OHYHO�RI�VDIHW\�LQ�VRFLHW\"

And: +RZ�FDQ�5LVN�$VVHVVPHQW�EH�XVHIXO�LQ�WKLV�SURFHVV"
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(4)

Recently - in the beginning of November 1999 - an (8�ZRUNVKRS was held in
Rotterdam. In this workshop it was discussed whether the 6DIHW\�&KDLQ�FRQFHSW,
used in the Netherlands, is a useful instrument to give safety the required position in
decision-making processes.

The aim of this workshop was to study the concept and compare it with safety
policies of other European countries.

I will present to you the preliminary results of the workshop.
But first of all I will introduce to you the Safety-Chain concept itself.

(5)

The Safety-Chain is a FRQFHSWXDO�PRGHO which describes on one hand the process
of decision-making, and on the other hand the contents of the safety decisions that
have to be made in the different stages of a construction or work: initiative, planning,
design, construction, exploitation.

Aim of the Safety-Chain is to bring in the relevant safety issues at the appropriate
time. Furthermore, it can help the user to pay attention to all the steps of a chain and
to the interconnections and interdependencies of those steps. E.g.: there must be a
good balance between Prevention and Preparation.

The Safety-Chain consists of ILYH�VWHSV, which I now will deal with in detail.
At each step I will formulate an important safety question on which decisions have to
be made.

1. 3UR�DFWLRQ
def.: Elimination of structural causes of danger.

Safety question in this step:
- is this the right mode of production, transport, storage, etc. with respect to safety?
Are there alternatives?
(- do all persons / organizations who should have influence on the decision on safety
(participate in the discussion?)

2. 3UHYHQWLRQ
def.: Elimination of direct causes of danger (reduction of chance) DQG maximum
possible limitation of the consequences of infringements of safety if these occur
(reduction of consequences).

Safety question in this step:
- when is the activity / situation / object etc. safe enough? what’s the safety level?
- which safety measures provide a good level of safety with respect to both the
reduction of chance and the reduction of consequences? In other words: when a
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building permit is given, are you then sure that in case of a fire in that object this fire
is manageble for the fire brigades and for the other rescue services?

3. 3UHSDUDWLRQ
def.: Actual preparations for action to be taken in the event of infringements of
safety.

Safety question in this step:
- what are the scenario’s to prepare your rescue services on?
(- in which situations we do not suppress a fire, but let it burn out under controlled
conditions?
(- which safety plans are needed to prepare for possible accidents?)

4. 6XSSUHVVLRQ
def.: Actual suppression of infringements and the provision or help in critical
emergency situations.

Safety question in this step:
- what is the most adequate strategy in case of a fire?
(- tactics)

5. )ROORZ�XS
def.: Everything necessary to restore the ‘normal’ condition as soon as possible DQG
lessons learned or evaluation.

Safety question in this step:
- when can you say a normal situation has been restored?
(- what can you learn from the accident (evaluation)?)

(6)

One of the discussions at the workshop was: What’s the best model for the Safety
Chain concept? $�&KDLQ�RU�D�:KHHO? The chain is more static, the wheel is a more
dynamic model. A model I like to add to these models is the 6SLUDO: it’s dynamic and
progressive.
It’s nice to philosophize this question, though no conclusion has been formulated on
it. But it’s sensible to think about it.

(7)

Now I will present to you the SUHOLPLQDU\�UHVXOWV of the Safety-Chain workshop.
The first day three plenary lectures were given on the national safety policies of
Norway, Italy and the Netherlands. In workshops those policies were applied to
specific cases or situations and discussed with the other participants:
- the underground building to cross waterways,
- the planning in flood prone river areas,
- the planning of the transport of hazardous goods through residential areas.
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The second day the Safety-Chain concept was applied in three parallel workshops,
all dealing with the same case: an underground shopping centre ‘Koopgoot’ in the
city center of Rotterdam.

The following conclusions can be drawn:
1. It proved to be very useful to discuss the safety policies of different EU-countries.
2. In most of the countries a lot of attention is paid to 3UHSDUDWLRQ�DQG
6XSSUHVVLRQ. The organization of rescue services is not the problem. Also sufficient
attention is paid to the making of plans, based on a assessment of the existing risk of
all objects and activities in the vicinity of municipalities.
3. Another conclusion is that all countries stress the importance of more attention for
WKH OHIW�VLGH�RI�6DIHW\�&KDLQ - 3UR�DFWLRQ�DQG�3UHYHQWLRQ - and it is agreed these
two items need to be improved.
(in the Spiral model of course I should say the first steps of the Chain).

For reason of time I will focus in this presentation on Pro-action.
In most of the EU-countries 3UHYHQWLRQ gets a lot of attention and there are
instruments to deal with it: legislation, guidelines, etc. But the question is: are these
regulations flexible enough to deal with new and complex objects?

Main SUREOHP RI�3UR�DFWLRQ is that it turns out to be very difficult for policy-makers
and rescue services to influence in the early stages of decision-making on objects
and activities. Many countries agree that it is important to have this influence,
because in these stages a reasonable reduction of risks can be achieved. It can also
reduce costs of safety: in most cases the costs to implement safety measures in the
planning or design phase are much lower than in the construction phase or the
exploitation phase.

Furthermore, most of the EU countries are wrestling with the question how to obtain
influence in these very first steps of the chain.

(8)

In the 3UR�DFWLRQ step the PDLQ�TXHVWLRQV are:

How can you make safety an issue in this early stage of the decision making
process? If the major players in this process do not see safety as an issue, there’s
no reason for them to have you involved.
How to get involved? How do you get the opportunity to bring in your safety issues?
How to do it? When you have the opportunity, what is your message? And is this
message important enough to all participants to have you involved?

(9)

+RZ�WR�JHW�LQYROYHG"
How can policy-makers and rescue services become accepted partners in early
stages of discussion on new activities?
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At least two items are important:

1. 3URFHVV.
It is very important to find the right persons, the initiators, in the decision-making
process and that they find you because they consider you an important party. And
also at the relevant level of influence. Problem is that administrators and rescue
services don’t speak one and the same language.

(Example: High Speed Train South Link in The Netherlands: in an early stage there
has been a discussion between the Ministry of Transport and the Ministry of the
Interior and Kingdom Relations. This has resulted in an influence in all major
documents in the decision-making process: the policy-document which describes the
initiative, the safety philosophy document, the risk analysis models, the building
permit)

2. /HJLWLPDF\.
In the Safety-Chain workshop one of the urgent problems was that most participants
said to find it very difficult to become a structural partner in decision-making
processes and to be accepted as such.
On this point at least two suggestions were made:
Try to fix it in regulations, e.g. on EU-level.
Try to make safety a ‘selling point’. In other words: the marketing of safety.
There is a lot more to say about this point. But now I will focus on the next question:
how to do it?

(10)

+RZ�WR�GR�LW"
When you get the possibility, when you are allowed to ‘sit at the table’, what is your
message?

In my opinion two aspects are important in decision-making matters:
&RQWHQW: you must have at least the same capabilities as your sparring partners to
bring the message. Futhermore, you must have the relevant level of knowledge to be
able to understand the discussion and to participate in it.
0HVVDJH: what you bring in must be clear for your partners. Is your message
consistent and coherent?
(11)

Now I will pay more attention to the decision to be made in the pro-action step. I will
illustrate these questions with an example: a new production site of a chemical plant.

:K\? Is it possible to buy the chemicals, instead of producing it ourselves? In other
words: do we need to build this factory?

:KDW? Are there alternatives for the chemical substance; for the process?

:KHUH? Is another location possible? What is the right position with respect to
residential areas?
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+RZ? Why this production method? Can it be produced in an other way? With other
chemical substances / materials?

:KHQ? Can it be produced on another time-schedule?

(12)

To give the correct answers to these questions, you need instruments: to identify,
quantify, prioritize and compare the risks. These instruments we call Risk
Assessment tools. They give you the ability to make others aware of the risks and to
make a responsible decision in a certain situation.

I will shortly present some examples of Risk Assessment instruments in the Pro-
action phase, most of them developed in The Netherlands:
(IIHFW�,QGLFDWRU: an instrument which shows to public administrators in a very simple
way what the risks are of a new object or activity and their consequences.
4XDQWLWDWLYH�5LVN�$QDO\VLV: a well-known method to calculate and present risk.
Important is how to use it. In my opinion it’s only feasible to compare different
designs or alternatives in a relative way.
6DIHW\�(IIHFW�5HSRUW: instrument that consist of two parts: 1. a quick scan method to
roughly analyse the risks of a new initiative and 2. An instrument to make
arrangements between the players in the decision-making process how to deal with
safety and which instrument / method must be used.
'HFLVLYH�6FHQDULR�$QDO\VLV: method to select scenario’s that are decisive for the
design with respect to safe evacuation of the public and the possibilities of the
rescue services. In other words: is the design adequate for a certain scenario, e.g. a
fire in a train in a tunnel?

Conclusion: it’s very important to have simple, useful and powerful instruments to
assess the risks of new initiatives to support the decision-making process. The
decision makers need to know all the risks and their consequences to take the right
decision.

Besides, I want to emphasize that there are various / different Risk Assessment
instruments for the next steps of the Safety-Chain.
Prevention: the (Fire) Safety Concept: provides a framework of measures based on
the safety-chain philosophy.
Preparation: at the Safety-Chain workshop Norway presented a very useful Risk
Assessment tool to assess risks and vulnerability for preparation purposes.

(13)

Summary and Conclusions

- The Safety-Chain concept proved to be very useful
- The left side of the Safety-Chain should get more attention, especially Pro-action
- There is a need for Risk Assessment instruments to support decision-making
processes, especially in the Pro-Action phase
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(14)

Risk Assessment in the Decision-Making Process:

In short we can say: $GHTXDWH�ULVN�DVVHVVPHQW�DV�HDUO\�DV�SRVVLEOH�FDQ�LPSURYH
WKH�VDIHW\�DVSHFWV�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�IRU�QHZ�DFWLYLWLHV�

Thank you.
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���©5LVN�&RPPXQLFDWLRQ�DQG�5LVN�$FFHSWDQFHª��E\�0U��$UQH�-DUO
5LQJVWDG��6U��5HVHDUFK�6FLHQWLVW��5RJDODQG�5HVHDUFK��1RUZD\

Risk communication and risk acceptance

Paper presented at DCDEP’s workshop on risk assessment, Oslo, Nov. 1999.

Arne Jarl Ringstad, Rogaland Reseacrh

7KLV�LV�DQ�RYHUYLHZ�RI�VWUXFWXUH�DQG�PDLQ�SRLQWV��$�GHWDLOHG�SDSHU�ZLOO�EH�DYDLODEOH�DW
WKH�ZRUNVKRS��7KH�ILQDO�SUHVHQWDWLRQ�ZLOO�FRQWDLQ�D�QXPEHU�RI�SUDFWLFDO�H[DPSOHV�DQG
LOOXVWUDWLRQV�RI�WKH�PDLQ�SRLQWV�VNHWFKHG�EHORZ�

,1752'8&7,21

Presentation of myself, brief outline of the paper.

Three dimensions of the risk-concept:
Risk as a descriptive concept (risk as an objective and scientific concept; risk as a
measurable property of the future; risk as the product of probability and loss/injury;
risk analysis and rational risk reduction strategies important issues).
Risk as a psychological concept (risk as a subjective concept; risk as a determinant
and outcome of behaviour; risk communication, risk perception and human decision-
making related to risk important issues).
Risk as a normative concept (risk as a moral concept; risk as a socially construction,
risk acceptance (or tolerance) as an expression of shared values – not a
consequence of “real” risk levels; risk distribution, risk reduction, and the politics of
risk important issues).

5,6.�&20081,&$7,21
Risk communication can be defined as “the act of transmitting information between
parties about a) levels of health or environmental risks; b) the significance or
meaning of health or environmental health, c) decisions, actions, or policies aimed at
managing or controlling health or environmental risks.”

Factors that are known to influence risk perception includes

Issues related to presentation format (i.e. quantitative vs. qualitative, relative versus
absolute, graphic vs. verbal).
Issues related to the risk source (i.e. long term vs. short term, man-made vs. natural,
familiar vs. unfamiliar, observable vs. unobservable, voluntary vs. involuntary).
Issues related to the communicator (i.e. trustworthiness, degree of expert
knowledge, objectivity).
Issues related to the recipient (i.e. whether she or her family is risk exposed,
personality variables, cultural/contextual variables).
Two viewpoints on risk communication:
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1. One way communication
Informing the public about “objective” risk estimates
Success is understood as a decreased distance between lay-people’s and expert’s
risk estimations (perceptions)
Telling the public how to behave in a emergency situation

2. Two way dialogue
Including lay-peoples’ concerns in the risk assessment
Success is defined as active public participation and discussion
Helping lay-people to interpret the results and to participate in the development of
risk reducing measures

There are pros et cons related to both approaches; the first is the simplest and less
costly, the second is more in line with our democratic ideals, but a strong wish to
avoid conflicts may end up in paralysis and breakdown of decision making
capabilities.

5,6.�$&&(37$1&(
Many of the issues that are debated in relation to “risk acceptance” an be summed
up in the question: “How safe is safe enough?” The answer to this question depends
in part on social norms and values related to risk management (e.g. risk distribution)
and in part on characteristics of the risk source (see prev. page). For instance, if the
risk-exposed group does not benefit from the risk and is furthermore involuntary
exposed to the risk, then the threshold for risk reducing measures will lowered.

In addition, the framing of the legislation related to risk management, will have strong
consequences for the way risk acceptance issues are handled by the industry or
local authorities.

6SHFLILF�ULVN�DFFHSWDQFH�FULWHULD may lead to a general agreement on the nature of
risk, and on when risk-reducing measures are necessary. Supervision is made easy,
and the criteria are often perceived as just and valid. On the other hand, important
conflicts and discussions may be swept under the carpet, and criteria are sometimes
of little relevance to the safety management challenges that exist at a local level.

*HQHUDO��RU�OHIW�RXW��DFFHSWDQFH�FULWHULD may induce more substantial debates related
to the risk concept, and may facilitate efficient solutions to local problems. Art the
same time, general criteria tend to give the industry much leeway concerning when
to implement risk reducing measures, and this may be a problem in e.g. a recession.

&21&/86,216
There are several areas related to risk communication and risk acceptance that have
been omitted in this paper, including:

Consequences of the increased specialisation and professionalisation of risk
assessments
Globalisation of risk sources
News media’s role
Long term effects of risk exposure (e.g. future generations have to bear the effects of
current risk related decisions)
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Both “risk communication” and ”risk acceptance” are important concepts when risk
assessments are conducted, and when the results of evaluated. Thus, “risk” cannot
be isolated from its social and psychological context.

Slides presented by mr. Ringstad
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6WDNHKROGHUV�DQG�DUJXPHQWV6WDNHKROGHUV�DQG�DUJXPHQWV6WDNHKROGHUV�DQG�DUJXPHQWV

67$.(+2/'. $5*80(176
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���©4XDOLW\�0DQDJHPHQW�RI�5LVN�0DQDJHPHQW�3URFHVVHVª�E\�0U�
6WHLQ�+HQULNVHQ��$GYLVHU��'&'(3��1RUZD\
Slide 1

4XDOLW\�PDQDJHPHQW�DQG�DXGLWV
SXW�LQ�FRQWH[W

PRESENTED BY

STEIN HENRIKSEN

DIRECTORATE FOR CIVIL DEFENCE
AND EMERGENCY PLANNING

26. November 1999

Slide 2

THE CHALLENGE FOR NATIONAL
AUTHORITIES IS TO SUPPORT THE MUNICIPALITIES

BY:

• improving the quality of local CEP

• improving local competence for crisis

mangement

• raising public awareness and awareness of local political
leadership to the possible consequences of natural and
technological hazards

• providing resources and coordination in acute crisis situations
when these are beyond the crisis managent capabilities of the
municpality
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Slide 3

Quality management
$LPV�DQG
REMHFWLYHV

2UJDQLVDWLRQ
• Leadership
• Participation
• Prosess

3ODQV��DQG�PHDVXUHV
• Mitigation (prevention)
• Crisis plans
• Crisis management

 competence
$XGLWV
• Updatings
• Internal audit
• External audit

)ROORZ�XS
• Fault analysis
• Corrective measures

&KDUWLQJ
• Risk and
vulnerability  analysis
• Laws and regulations
• Guidelines

Slide 4

Quality Management

� &KDUW�ULVN�DQG�YXOQHUDELOLW\

� 'HILQH�DLPV�DQG�REMHFWLYHV�IRU�&(3

� 'HILQH�UHVSRQVLELOLW\

� 'HYLVH�VWUDWHJLHV�DQG�\HDUO\�ZRUN�
SODQV

� 'R�&(3

� 5HSRUW�EDFN��FKHFN�UHVXOWV

Slide 5
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TOOLS PROVIDED BY CENTRAL
GOVERNMENT TO IMPROVE THE LOCAL

CEP:

• local risk and vulerability analyses

• integration of CEP considerations into

other planning processes

• planning guidance

• CEP exercises and other means to improve

local competence in crises management

• introducing the concept of

“quality management” in CEP

Slide 6

Critical infrastructure

A research programme

• acronym BAS

• by Defence Research Institute

• on behalf of DCDEP, Min of Justice,
Min of Communications, others

Slide 7
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              BAS 1

BAS 1: preliminary research, identifying
avenues for futher research

• Telecommunications

• Electric power

• Transport

• Leadership and information

Slide 8

               BAS 2

BAS 2 / Vulnerabilities in public
telecommunications:

• identifying vulnerabilities

• developing sosio-technological models of
interdependence

• recommending measures

Slide 9
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             BAS 2

Recommendations in general:

• improve network resilience

• improve physical protection of certain types
of objects

• improve interoperability between providers
of services

• improve protection of information

Slide 10

              BAS 3 - 4

•BAS 3 / Vulnerabilities of power supply has
started and will be completed feb 2001

• BAS 4 (transport) is in the thinking stage

• other possible national research

Slide 11
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Government
Commission

• Assess vulnerabilities of society (at national
level)

• Recommend improvements in emergency
planning

• Chaired by former Prime Minister Kåre
Willoch

Slide 12

G overnm ent
Com m ission

• Critical infrastructure

• Cyber Threats

• N BC threats

• M edical em ergencies

Slide 13
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  Government
Commission

•Study approaches in other countries

• Use national reference group and
experts

• Deliver by 1. July 2000



5LVN�$VVHVVPHQW�LQ�(XURSH���SDUW��
/HFWXUHV�SUHVHQWHG�RQ�WKH�(8�ZRUNVKRS�RQ�5LVN�$VVHVVPHQW���2VOR�������1RYHPEHU�����

'LUHFWRUDWH�IRU�&LYLO�'HIHQFH�DQG�(PHUJHQF\�3ODQQLQJ��'&'(3�
P.O. Box 8136 Dep, N-0033 OSLO, NORWAY

Tel.: +47 2235 8400, Fax: +47 2238 2675
www.dsb.no

54

���©5LVN�$VVHVVPHQW�DV�D�7RRO�WR�(YDOXDWH�D�5DLOZD\�6DIHW\
&RQFHSWª�E\�0U��+��3��3ODWWQHU��6WDWH�)LUH�&KLHI�RI�5KHLQODQG�3IDO]�
*HUPDQ\

Hans-Peter Plattner     23. November 1999
State Ministery of the Interior
Rhineland-Palatinate

5,6.��$66(660(17�$6�$�722/�72�(9$/87(�$

5$,/:$<�6$)(7<�&21&(37

6XPPDU\

$IWHU�WKH�UDLOZD\�DFFLGHQW�LQ�(VFKHGH�����-XQH�������EHJDQ�D�GLVFXVVLRQ�DERXW�WKH
VDIHW\�RI�UDLOZD\V�LQ�*HUPDQ\��ZKLFK�VWLOO�FRQWLQXHV��7KH�PRVW�LPSRUWDQW�TXHVWLRQ�RI
WKHVH�GLVFXVVLRQ�DUH�

��:KDW�DUH�WKH�ULVNV�RI�WKH�UDLOZD\�WUDIILF��SDUWLFXODU\�WKH�ULVN�RI�KLJK�VSHHG�WUDLQV�"

��:KDW�NLQG�RI�VDIHW\�PHDVXUHV�FDQ�UHGXFHG�WKH�ULVN�RI�D�UDLOZD\�DFFLGHQW�"

��:KDW�NLQG�RI�VDIHW\�PHDVXUHV�FDQ�VXSSRUW�WKH�UHVFXH�ZRUN�RI�WKH�ILUHEULJDGHV�DQG
WKH�DPEXODQFHV�DIWHU�D�UDLOZD\�DFFLGHQW�"

,Q�WKH�DLP�WR�DQVZHU�WKHVH�TXHVWLRQVP�D�ULVN�DVVHVVPHQW�ZDV�FDUULHG�RXW�WR�GHILQH
WKH�VDIHW\�VWDQGDUGV�DQG�WR�FRQWURO�WKH�VDIHW\�FRQFHSW��$V�D�UHVXOW�WKH�JHQHUDO
UDLOZD\�VDIHW\�FRQFHSW�LQ�JHUPDQ\�FRQVLVWV�RQ�VDIHW\�PHDVXUHV�FDUULHG�RXW�LQ�IRXU
VWDJHV���SUHYHQWLRQ��OLPLWDWLRQ��VHOI�UHVFXH�DQG�H[WHUQDO�UHVFXH�

�� ,QWURGXFWLRQ

After the railway accident in Eschede, 3th June 1998, the confidence in the railway
safety was demaged. Eschede has shown, that the safety of every technical system
is limited and that it is impossible to guarantee a absolute safety fo any kind of a
public transport system, particularly for the high speed railway. During the check up
of the german high speed railway ”,nter &ity (xpress (ICE)” rescue measures and
rescue planing by fire brigades, ambulances and civil defence forces are very
important, because after a railway accident they must impound the necessary help
so quick and so effective as possible.
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A risk assessment of the railway traffic must record ”risk”, ”rescue possibilities” and
”view of success”. By the discussion of possible accidents case studies are
necessary to develop several rescue measures and to assess their view of success.
With the result of the risk assessment you can check an existing safety concept or
create a new one.Then you can work for the emergency and rescue plans.

�� �5LVN�$VVHVVPHQW
The risk of the railway traffic can be charakterized by the quality of the operational
safety or the possibility of an accident and the danger potential. To check and to
access the probability of an railway accident is the duty of the railway companies and
the federal ministery of traffic. To overcome a railway accident with rescue units it is
necessary, to analyse the quality and the quantity of the danger potential. This is the
job of the fire brigades, the ambulances, the civil defense and the state ministries of
the interior.
The rescue possibilities rely on the local structural and operational measures and the
power of the rescue units. In railway tunnels you need for example escape routes,
emergency exits and water reservoirs as structural measures. The power of the
rescue units depents on their organisation, equipment, education, motivation and
availability. Without structural measures like emergency exits, the rescue possibilities
will be reduced, even if the rescue units have the same power.

If you connect quality and quantity of a railway accident with the rescue possibilities,
especially with the power of the rescue units, you can make a forecast about the
rescue success.

 During the checking of the railway safety structures we have seen, that risk
assessment will be done very effeciv by so-called ”accident- and rescue-scenarios”
as case studies. The evaluation of accident statistics and important railway accidents
like Eschede can be added to these scenarios.

The special railway danger situation is characterized :
by the kind of railway lines; for example : electrified lines, so-called ”free lines”
without tunnels and bridges, long brigdes, long tunnels, high speed lines, lines
through urban or rural aereas
and
by the kind of trains; for example : passenger or freight trains, high speed trains,
trains with hazardous materials, electric locomotives or diesel locomotives.

A group of experts - fire fighters and railway specialists - developed case studies for
the accident- and rescue-scenarios ”fire in a tunnel” and ”technical assistance in a
tunnel”.

The scenario ”fire” :
- passanger train, length 400 meters
- 300 persons involved
-   30 persons injured, 10 persons not able to walk
- originating fire in one coach in the middle of the train
- full developed fire spreading to neighbored coach at the arrival of the fire
brigade
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- no hazardous goods

The scenario ”technical assistance” :
- passanger train, length 400 meters
- 300 persons involved
-   60 persons injured, 20 persons severe injured and to be rescued by technical

  equipment

A third case study ”accident with hazardous materials on the free line” will be finished
next year.

For very complicated technical systems risk assessment is the right method to plan
rescue measures. For technical systems, which still exists like the railway, isk
assessmant is the right tool to control the historic safety concept. And for new
technical systems it is necessary to recognize the risks, particulary the danger
potential, and to plan the right rescue measures by risk assessment.

�� 7KH�6DIHW\�&RQFHSW
Risk Assessment is the basis of the safety concept to manage a railway accident.
This safety concept includes six components :

1. compagnies rescue service, for example the emergency management and the
emergency units of the railway company

 state rescue, for example rescue units like fire brigades and ambulances,
rescue planing

3. equipment for companies rescue service and state rescue service

4. education for companies rescue personal and state rescue personal

5. structural measures, for example escape routes, emergency exits and water
reservoirs for firefighting

6. operational measures, for example neutralization of the emergency brake and
 separation of passenger and fright train in tunnels

The system ”fire protection” can be divided in  two parts : ”fire fighting” and
”prevebtive fire protection”. The safety concept to manage a railway accident can be
structured in the same way :

1. the components companies rescue service, state rescue service, equipment
and education build up the ”basic safety concept” like ”fire fighting” an

2. the copmponents structural and operational measures build up the ”additional
safety concept” like the ”preventive fire protection”.
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This safety concecept is one part of the general railway concept, which was created
by the German Federal Railway in the 1980ies.

�� 7KH�*HQHUDO�5DLOZD\�6DIHW\�&RQFHSW
The German Railway Company is using a general safety concept with four stages :

Stage 1 : prevention, reduction of the probability of an accident

Stage 2 : limitation of the consequences of an accident by infrastructure, rolling
stock and operational measures

Stage 3 : self rescue, support for involved persons to rescue themselves

Stage 4 : external rescue by the safety concept to manage a railway accident,
help for injured or helpless persons by fire brigades, ambulances and civil defence
forces
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����©3RVW�(DUWKTXDNH�HPHUJHQF\�GDPDJH�DQG�XVDELOLW\�DVVHVVPHQW
RI�EXLOGLQJVª�E\�3URI��6��$QDJQRVWRSRXORV��8QLYHUVLW\�RI�3DWUDV�
*UHHFH

Lecture not available
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����©3RUWXJXHVH�6\VWHP�IRU�)ORRG�:DUQLQJ�DQG�6XUYHLOODQFHª�E\�'U�
5XL�-RVp�5DSRVR�5RGULJXHV��+HDG�RI�:DWHU�5HVRXUFHV�'HSDUWPHQW�
,QVWLWXWH�RI�:DWHU��3RUWXJDO

PORTUGUESE SYSTEM FOR FLOOD WARNING AND SURVEILLANCE.
RISK AND VULNERABILITY.

$EVWUDFW

The Portuguese Institute for Water has been using since 1995 a procedure to cope
with floods, either from International rivers as from smaller semi-urban basins, where
real-time monitoring is coupled with reale-time hydrologic and hydraulic modeling.
The experience on the follow-up from the risk analyses performed in the last tree
consecutive years of flooding is now being incorporated into the new Civil Protection
Action Programs in cooperation with the Portugueses Civil Protection Agency.

A brief review of the risk analyses performed, as well as description of the
methodologcal components of the flood warning system will be presented, with
emphasis on the GIS environment used for flood plain mapping in real time.
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����©'DP�5LVN�0DQDJHPHQW�DW�'RZQVWUHDP�9DOOH\V���D�1$72
,QWHJUDWHG�3URMHFW�DQG�&DVH�6WXG\ª�E\�3URI��$��%HWkPLR�GH�$OPHLGD�
7HFKQLFDO�8QLYHUVLW\�RI�/LVERQ��3RUWXJDO

'$0�5,6.�0$1$*(0(17�$7�'2:1675($0�9$//(<6
$�1$72�,17(*5$7('�352-(&7�$1'�&$6(�678'<

$EVWUDFW
One of the concerns about future and existing dams is its safety and the possibility of
serious accidents including the dam failure. This concern is particulary important for
people living along the valley downstram the dam. Contemporary safety legislation
and technical guidelines impose the consideration of dam failure scenarios and the
valley inundation maps, zoning and the preparation of civil protection procedures,
namely emergency plans, warning systems and exercises.

In open societies, where public information and participation is increasing, this
concern is very important. In fact, despite the increasing safety of dams due to
improved knowledge and engineering quality, a full non-risk guarantee is not possible
and an accident can occur due to abnormal environmental factors, inadequate
operation, change of hydrologic conditions or just because the dam is loosing
strength capacity due to its age.

In order to develop an integrated and advanced technology to solve problems
related to valley risk management and dam safety, the «Laboratório Nacional de
Engenharia Civil (LNEC)» and the «Technical University of Lisbon (UTL-IST)» are
being working in a NATO Project (Science for Stability Program) since 1994.

The paper includes remarks about dam risk concerns and on the need for
public participation and shared responsibility including dam owners, safety authorities
and public.

The paper also describes the main developments achieved by this NATO
project including the preliminary conclusions of the first sociological field study on
dam break risk perception on an European valley, so far.
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3DUW���HQFORVXUHV

����/LVW�RI�SDUWLFLSDQWV
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����3URJUDP���:RUNVKRS�RQ�5LVN�$VVHVVPHQW

:RUNVKRS�RQ�5LVN�$VVHVVPHQW
2VOR���������1RYHPEHU�����

7KXUVGD\���WK�1RYHPEHU

Chairman: Mr. Svein Berbu, Director,
The Norwegian Directorate for Civil Defence and Emergency Planning (DCDEP)

 09.00 - 09.30 Registration of  Participants

 09.30 - 09.45 2SHQLQJ�DQG�:HOFRPH
0V��0DULW�6WHQH�0\UYnJ��'LUHFWRU��'&'(3

- 10.00 :HOFRPLQJ�UHPDUNV�RQ�EHKDOI�RI�WKH�(8�&RPPLVVLRQ
0U��(UQVW�6FKXOWH��$GPLQLVWUDWRU��'*�;,���&LYLO�3URWHFWLRQ�8QLW

10.00 - 10.15 7KH�3UHYHQWLRQ�3URMHFW
0U��-XNND�0HWVR��&KLHI�(QJLQHHU��0LQLVWU\�RI�WKH�,QWHULRU��)LQODQG

10.15 - 10.45 5LVN�$VVHVVPHQW�3URFHGXUHV�8VHG�LQ�'LIIHUHQW�(8�
&RXQWULHV��&RQFOXVLRQV�IURP�D�6XUYH\�E\�WKH�)LQQLVK�
(QYLURQPHQW�,QVWLWXWH
0V��+DUULHW�/RQND��5HVHDUFK�2IILFHU��)(,

10.45 - 11.05 Break

6HVVLRQ�,��([SHULHQFHV�ZLWK�5LVN�$VVHVVPHQW�DQG�LWV�
������IROORZ�XS�SURFHGXUHV

11.05 - 11.25 'LPHQVLRQDO�3ODQQLQJ�DQG�WKH�XVH�RI�)LUH�%ULJDGHV
0U��$QGHUV�$UQKXV��$GYLVHU� 'LUHFWRUDWH�)RU�)LUH�DQG�([SORVLRQ�
3UHYHQWLRQ��1RUZD\

11.25 - 11.45 5LVN�$VVHVVPHQW�DV�D�7RRO�WR�(YDOXDWH�D�5DLOZD\�6DIHW\�
&RQFHSW
0U��+��3� 3ODWWQHU��6WDWH�)LUH�&KLHI�RI�5KHLQODQG�3IDO]��*HUPDQ\

11.45 - 12.05 3RVW�(DUWKTXDNH�HPHUJHQF\�GDPDJH�DQG�XVDELOLW\�
DVVHVVPHQW�RI�EXLOGLQJV
3URI��6��$QDJQRVWRSRXORV��8QLYHUVLW\�RI�3DWUDV��*UHHFH

12.10 - 13.20 Lunch
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13.20 - 13.40 5LVN�0DSSLQJ�IRU�6ZHGLVK�&RPPXQLWLHV��$�*HRJUDSKLF�
3HUVSHFWLYH�IRU�3ODQQLQJ�DQG�'HFLVLRQ�0DNLQJ�IRU�5LVN�
0DQDJHPHQW
0V��-DQHW�(GZDUGV��3URMHFW�/HDGHU���DQG
0U��0DWWLDV�6WU|PJUHQ��&LW\�3ODQQHU��6ZHGLVK�5HVFXH�6HUYLFHV�
$JHQF\

13.40 - 14.00 5LVN�0DSSLQJ�DQG�WKH�&URVV�%RUGHU�1DWXUH�RI�5LVN
0U��1LF�0�-��+HU]LJ� &KDLUPDQ�RI�WKH�&RPPLVVLRQ�IRU�3XEOLF�
6DIHW\�RI�WKH�(85(*,2�0DDV�5KLQH�SURMHFW��WKH�1HWKHUODQGV

14.00 - 14.20 3RUWXJXHVH�6\VWHP�IRU�)ORRG�:DUQLQJ�DQG�6XUYHLOODQFH
'U��5XL�-RVp�5DSRVR�5RGULJXHV��+HDG�RI�:DWHU�5HVRXUFHV�
'HSDUWPHQW�� ,QVWLWXWH�RI�:DWHU��3RUWXJDO

14.20 - 14.40 'DP�5LVN�0DQDJHPHQW�DW�'RZQVWUHDP�9DOOH\V���D�1$72�
,QWHJUDWHG�3URMHFW�DQG�&DVH�6WXG\
3URI��$��%HWkPLR�GH�$OPHLGD��7HFKQLFDO�8QLYHUVLW\�RI�/LVERQ��
3RUWXJDO

-  15.00 7KH�6DIHW\�&KDLQ�3URMHFW
0U��3HWHU�'HNNHU��6HQLRU�3ROLF\�$GYLVHU�
0LQLVWU\�RI�WKH�,QWHULRU��WKH�1HWKHUODQGV

15.00 - 15.15 Break

6HVVLRQ�,,��'LVFXVVLRQ�6HVVLRQ�RQ�WKH�([SHULHQFHV�:LWK���
DQG�WKH�)ROORZ�8S�RI�5LVN�$VVHVVPHQW

- 16.30 :RUNLQJ�*URXSV
,QWURGXFWLRQV�E\�0U��6YHLQ�%HUEX��'LUHFWRU��'&'(3

- 17.00 5HSRUW�IURP�:RUNLQJ�*URXSV�DQG�&ORVH�RI�GD\�RQH
0RGHUDWRU��0U��6YHLQ�%HUEX��'LUHFWRU���'&'(3

1800 Departure from the hotel to Frognerseteren Restaurant

)ULGD\���WK�1RYHPEHU

6HVVLRQ�,,,��$FFHSWDELOLW\�DQG�0DQDJHPHQW�RI�5LVN�$QDO\VLV

09.00 - 09.40 5LVN�&RPPXQLFDWLRQ�DQG�5LVN�$FFHSWDQFH
0U��$UQH�-DUO�5LQJVWDG��6U��5HVHDUFK�6FLHQWLVW��5RJDODQG�
5HVHDUFK, 1RUZD\

09.40 - 10.20 4XDOLW\�0DQDJHPHQW�RI 5LVN�0DQDJHPHQW�3URFHVVHV
0U��6WHLQ�+HQULNVHQ��$GYLVHU��'&'(3
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10.20 - 10.40 Break

10.40 - 12.00 3OHQDU\�'LVFXVVLRQ�6HVVLRQ
0RGHUDWRU��0U��6YHLQ�%HUEX��'LUHFWRU��'&'(3

12.00 - 12.15 &ORVXUH�DQG�)DUHZHOO

12.30 Lunch
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5HDGLQJ�OLVW

'&'(3�SXEOLFDWLRQV�DYDLODEOH�LQ�(QJOLVK�

• Guidelines for municipal risk and vulnerability analyses (1995)
 

• Guidelines for Emergency Planning (1999)
 

• A guide to Information Preparedness (2000)
 

• Risk Assessment in Europe - A summary from a EU Workshop on Risk
Assessment arranged in Oslo 25-26 November 1999 (2000)

 

• Risk Assessment in Europe - Lectures presented on the EU Workshop on Risk
Assessment arranged in Oslo 25-26 November 1999 (2000)

2UGHU�D�SXEOLFDWLRQ"
The publications can be downloaded from the Internet at www.dsb.no (choose the
English site). The publications can also be ordered, in smaller numbers, free of
charge (as long we have them on stock). State your name, address, title and number
of the publication(s) you are interested in and send your request on fax.
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