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Abstract: 
The main objective of the Clim-ATIC WP4 “Emergency Population Warning System Project” has been 
to demonstrate an effective, reliable and cost-efficient early warning system with a multi-hazard 
approach. This report argues that the technical aspects of such systems are at large readily available, 
whereas issues concerning confidentiality legislation and system regulations are challenges that must 
be addressed before successfully implementing a location-based early warning system. 
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Introduction  
 

 
Societies have a long record of adapting to the impacts of weather and climate change, and wide 
arrays of adaptation measures are currently available (see e.g. appendix 1). 
 
However, due to the reach and scope of expected climate change, more extensive adaptation 
strategies are needed, and these strategies must be embedded within broader initiatives and trends 
in society. Hence, climate adaptation initiatives such as risk reduction strategies must mirror the 
dynamics of modern technologies in order to convey intelligent and reliable information.  
 

The very success of a people-centred system of early warning is thus linked to the use of modern 
technologies to convey timely and understandable instructions to those at risk 

 
The overall aim of the project is to demonstrate a phone-based system of early warnings *, by 
disseminating warning messages to all fixed phone lines and mobile phones in a specified geographic 
area. This phone-based early warning system will also be supplemented by other sources of 
information, such as Twitter and Facebook.    
 
This report finalizes the Emergency Population Warning System project, and consists of six main 
chapters: 
 

- Chapter one provides the project context and specifies the project background and desirable 
adaptation outcomes. 

 
- In the second chapter, the project reference group members are presented, and the chapter 

illustrates the process of defining the technical specification and framework for the multi-
hazard warning system.   

 
- Chapter three outlines the process of identifying warning system providers which complied 

with the technical specification that was defined by the project reference group.  
 

- The fourth chapter gives an account of the project’s demonstration exercise: a population 
warning exercise in the municipality of Aurland in Sogn og Fjordane.  

 
- Chapter five presents the evaluation of the demonstration exercise, whereas chapter six 

summarizes the report. 
 
 
 
 
 
 
 
 
 
 
 

* In some contexts, population warning systems are defined as robust systems (e.g. sirens horns) that 
operate irrespective of commercial infrastructure, whereas this report extends the definition to 
incorporate commercial phone networks.  
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Chapter 1 Project context 
 

   
1.1 Project background 

Clim-ATIC is an EU-project (2008-2011) which deals with communities’ ability to develop adaptation 
capacities to face a future climate, where the frequency and scale of extreme weather is believed to 
increase.  
 
Work package 4 (WP4) in Clim-ATIC relates to the implementation of adaptation demonstration 
projects, and one of these WP4-projects is located in the County of Sogn og Fjordane.  
 
The main purpose of this particular project has been to develop and demonstrate a reliable and cost-
effective people-centred system of early warnings for extreme weather events. A detailed project 
plan was formally approved by the steering group in October 2008 (appendix 2). 
 
Critically, a modern population warning system must reach everyone in the specific geographic area 
of concern, i.e. both residents and temporary visitors. 
 
Two of the main challenges of the project were thus interlinked: 

- Defining a technical specification and a system framework which enabled cost-efficient 
and reliable issuing of multi-hazard warnings  

- Identifying system providers which complied with the technical specifications of the 
above mentioned criteria 

 
The Emergency Population Warning System project has been mentioned in a proposition report by 
the National Defence Committee (appendix 3), which discussed the need for a modern system for 
population warning. Furthermore, the majority of the committee stated that efficient population 
warning by the use of modern technology constitutes an important lifesaving- and damage 
preventive tool, which Norway must aim to implement.  
 
In the National Vulnerability and Emergency Planning Report for 2010 (appendix 4), the Directorate 
for Civil Protection and Emergency Planning also addresses the need for establishing a more modern 
population warning system.  
 
Further to the above mentioned reports and the Clim-ATIC mandate, we therefore decided to use 
Twitter and Facebook to convey the warning message in parallel with issuing the population warning 
to all fixed phones and mobile phones in the exercise area.  
 

To our knowledge, no public offices in Norway have previously incorporated social media as a 
means of communicating with the general public in connection with population warning exercises 
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1.2 Adaptation outcome 

By demonstrating a people-centred early warning system, our aim was to establish how modern 
technology can help reduce the negative consequences of climate change, and also help prevent the 
loss of lives.  
 
A key aspect of the project has thus been to assess how a multi-hazard warning system can be 
established within a framework that considers the warning needs of different types of undesirable 
events and hazards.  
 
In this respect, our project has aimed to demonstrate how an existing inter-municipal emergency 
operations centre can be a key actor in issuing population warning messages in Sogn og Fjordane 
county. This operations centre, Alarmsentralen, is a county-encompassing* monitoring and warning 
service that operates round the clock in order to register fire incidents and launch adequate fire 
fighting operations. 
 
Alarmsentralen also helps facilitate and coordinate inter-municipal fire fighting operations, and its 
operations and procedures are therefore closely coordinated with relevant police and health 
authorities. This operational pattern ensures that Alarmsentralen responds to emergency incidents in 
a quick and reliable manner. 
 
Moreover, as Alarmsentralen is already manned around the clock by highly qualified staff, 
embedding a population warning system in this organization will incur little cost, training or 
resources. 
 
This fact suggests that that modern warning system technology can be combined with existing 
infrastructure and organizational patterns to enable local authorities to issue population warnings in 
a cost-effective and sustainable way.  
 
Moreover, as climate change is generally expected to lead to more frequent natural disasters and 
extreme weather incidents in years to come, an early warning system will therefore constitute an 
important part of local communities’ climate change adaptation strategies.  
 
However, before successfully implementing a location based population warning system, 
confidentiality legislation and system regulations must be addressed, as discussed in more detail 
below. 
 
 
 
 
 
 
 
 
 
 
 
 
 

* 24 out of 26 municipalities in the county of Sogn og Fjordane are members of Alarmsentralen. The 
remaining two municipalities are connected to an equivalent centre in the neighboring county of 
Hordaland. 
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Chapter 2 The warning system 
 

In January 2005, the World Conference on Disaster Reduction adopted the “Hyogo Framework for 
Action 2005-2015”, and emphasized the importance of developing “early warning systems that are 
people centered, in particular systems whose warnings are timely and understandable to those at 
risk”.  
 
An important outcome of the 2005 World Conference was the document “Developing Early Warning 
Systems: A Checklist”, which identifies four key elements of effective early warning systems: 
 

 
Further to the above mentioned documents and criteria, our project aim was to demonstrate an 
efficient people-centred warning system with a multi-hazard approach.  
 
In this respect the project reference group consisted of representatives from various sectors and 
levels of society. As regards the “dissemination and communication” element above, this reference 
group played a key role in identifying a technical system specification aimed at enabling accurate and 
reliable dissemination of multi-hazard warning messages. 
 
2.1 Project reference group  

The project reference group was established in August 2008, and consisted of members from the 
following organizations: 
 

 The County Governor of Sogn og Fjordane – PROJECT MANAGER 
(The state’s representative on regional level, being responsible for coordinating emergency 
planning within the county) 

 

 The Western Norway Research Institute  - Clim-ATIC regional lead partner 
(Assignment-based research institute with competence within the field of climate research) 

http://www.unisdr.org/eng/hfa/docs/Hyogo-framework-for-action-english.pdf
http://www.unisdr.org/eng/hfa/docs/Hyogo-framework-for-action-english.pdf
http://www.ewc3.org/upload/downloads/checklist.final_pdf.pdf
http://www.ewc3.org/upload/downloads/checklist.final_pdf.pdf
http://www.fylkesmannen.no/hovedEnkel.aspx?m=6515
http://www.vestforsk.no/
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 The Norwegian Energy Resources and Water Directorate  
(The Directorate’s mandate includes contingency planning for floods; its Sogn og Fjordane 
office also being the national authority on avalanches) 

 

 The National Public Roads Administration  
(Responsible for state roads; having a special interest in population warnings related to 
closed tunnels and mountain crossings due to bad weather/accidents)  

 

  Telenor  
(Norwegian Telecommunications Company, currently the sixth largest mobile phone 
operator in the world) 

 

 The Norwegian Post and Telecommunications Authority  
(Autonomous administrative agency under the Norwegian Ministry of Transport and 
Communications, with monitoring and regulatory responsibilities for telecommunications 
markets in Norway)  

 

 The Norwegian Broadcasting (in Sogn og Fjordane)  
(The Norwegian government-owned radio and television public broadcasting company, being 
the largest media organization in Norway) 

 

 E-CO Hydro Power  
(Norwegian power company and the second largest producer of electricity in Norway. Special 
interest in population warnings related to dam-breaks causing floods, tsunamis)  

 

 The Norwegian Police, Sogn og Fjordane District  
(The police is part of the Norwegian rescue service and is responsible for leading rescue work 
during accidents and disasters; including extreme weather events) 

 

 Alarmsentralen (”The Alarm Central in Sogn og Fjordane”)  
(Inter-municipal operations centre which facilitates and coordinates inter-municipal fire 
fighting operations in the county) 

 

 The Directorate for Civil Protection and Emergency Planning  
(Maintains an overview of risk and vulnerability in Norway, and promotes measures to 
prevent accidents, crises and other undesirable incidents) 

 

 The Norwegian Civil Defence 
(The State’s reinforcement for emergency and rescue departments in the event of major 
accidents and special incidents) 

 

 Aurland Municipality  
(Municipality in Sogn og Fjordane; having previously experienced extreme weather events 
and avalanches, rockslides etc. Aurland is also where the project warning exercise was held)    

 

 Unified Messaging Systems (UMS) 
(The leading supplier of advanced message handling in Northern Europe, offering services for 
alerting the population in case of critical incidents) 

 
 
 

http://www.nve.no/
http://www.vegvesen.no/en/Home
http://www.telenor.no/
http://www.npt.no/portal/page/portal/PG_NPT_NO_EN/PAG_NPT_EN_HOME
http://www.nrk.no/sfj
http://www.e-co.no/
https://www.politi.no/
http://www.alarmsentralen.com/
http://www.dsb.no/
http://www.sivilforsvaret.no/presentation/index.asp
http://www.aurland.kommune.no/
http://www.umscom.com/wip4/
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 Sogn og Fjordane University College 
(Joined the reference group in 2009 to assist in evaluating the early warning exercise, but 
unfortunately had to withdraw its membership due to a lack of internal resources)  
 

 Førde Health Trust 
(Health enterprise responsible for performing geographic and specialist activities on behalf of 
Western Norway Regional Health Authority)     

 
As our angle of approach has been to demonstrate a system with a multi-hazard approach, the 
project reference group has played a key role in defining a system specification that enabled efficient 
and reliable issuing of multi-hazard warnings. 
 
2.2  System specification 

 

An emergency population warning is generally understood as the method by which relevant 
authorities can contact members of the public to warn them of an impending emergency.  
Hence, implementing effective and reliable early warning systems should be of high priority in 
areas where the frequency and scale of extreme weather is believed to increase 

 
The overall aim of this project has been to demonstrate a modern emergency population warning by 
disseminating phone-based warning messages in a specified geographic area. Following discussions 
in the reference group, the following system criteria were considered necessary: 
 

 The warning system must be enable the system operator to easily define the geographic 
reach of the warning, by the use of electronic mapping systems  
 

 The system must be location-based so that the warning message is sent to all fixed phone 
lines and mobile phones in the chosen geographic area (i.e. just not to predefined groups / 
subscribers to the warning service) 

 

 The warning must be issued both as spoken message and as a text message  
 

 Visitors as well as permanent residents in the specific area must be alerted, and the text 
message must therefore be automatically translated into different languages, depending on 
the “nationality” of a mobile phone’s SIM-card 

 

 The warning must be given queue-priority if phone networks are busy  
 

 The warning must be sent repeatedly until the receiver of the warning has verified that the 
warning is both received and understood 

 

 There must be some communication between the receiver of the warning and the issuer, e.g. 
response by using the keypad: 

 

 The receiver must easily be able to listen to warning several times   (”Press 1”?) 
 

 The receiver must easily be able to verify that the warning is understood  (”Press 2”?) 
 

 The receiver must easily be able to notify the issuer if any assistance is needed  (”Press 3”?)  
 

 The system must register whether or not the receiver listened to the entire message 
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 The system must record how many people need assistance and where they are located  
 

 The system must register whether or not the receiver of the warning has listened to the 
message in person, or if the warning has been received by voicemail / answering machine 

 
As well as issuing a phone-based population warning in accordance with the system criteria, we also 
aimed at using Facebook and Twitter to issue the warning message during the project exercise. This 
concept was promoted through an article in the October 2009 issue of the Directorate for Civil 
Protection and Emergency Planning’s quarterly magazine “Samfunnssikkerhet” (Appendix 5). 
 

Chapter 3 Warning system suppliers 
 

 
3.1 Mapping the landscape 

Having defined the criteria for the phone-based population warning system, the next step was 
identifying potential system suppliers and forwarding the system criteria to the for feedback as 
regards their interest and ability to comply with the criteria and take part in the project. 
 
Initially, three warning system suppliers responded positively to our request, whereas only two of 
these were still considered potential system suppliers following closer dialogue and discussions.  One 
of these two companies was UMS – which was already a consultative member of the reference 
group. The second company was Fram Web, which delivers technological solutions for integrated 
population warning services. 
 
Both companies were invited to attend the next reference group meeting to present their services, 
and they were subsequently asked to stipulate their costs for using their warning systems for the 
planned warning exercise in June 2010.  
 
3.2 UMS 

Being the leading supplier of advanced message handling in Northern Europe, UMS is an established 
actor within the field of population warning, and its systems have previously been tested at various 
full-scale exercises (using NetCom’s infrastructure*).  
 
UMS offers a centralized system with a GIS based user interface enabling the emergency authorities 
to select or draw the area on the digital map. The system will immediately identify all fix phones, cell 
phones and visitors within the affected area and alert them.  
 
Furthermore, the system provides detailed logistic information, such as the number of people within 
the affected area, identifies types of nationality and translates the emergency messages accordingly. 
The system will also monitor and localize citizens responding that they are in need of help**.  
 
 
 

* Approximately 54 % of mobile phone subscribers in Norway use Telenor’s network, whereas approx. 
23 % use NetCom’s network. Fram Web operates on Telenor’s infrastructure, as Netcom’s 
infrastructure has been made unavailable to Fram Web due to a network availability contract which 
is currently being assessed by the Norwegian Competition Authority. 
 
** As regards location-based technology, confidentiality legislation and system regulations restrict 
the system operator’s ability to log and access this type of data. 
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3.3 Fram Web 

Fram Web offers web-based solutions for population warning services, its Varsling 24 module 
(“Warning 24”) being a set system for automatic issuing of alerts to fixed- and mobile phones. 
 
The company’s services are in part developed in response to municipalities’ warning needs (e.g. in 
connection with contaminated drinking water), and its system has previously been used by the 
Norwegian Food Safety Authority to alert farmers during outbreaks of the bluetongue virus.  
 
Telenor’s integration of location-based technology into its network enabled Fram Web to offer 
location-based warning services using Telenor’s infrastructure. The geographic reach of the warning 
message is defined by the system operator through the use of electronic mapping systems, and both 
fixed phones and mobile phones using Telenor’s network (*as above) are alerted.  
 
Like UMS, Fram Web’s system offers detailed information regarding the number of people alerted 
etc. through the system’s log module (**as above). 
 
3.4 Choosing the warning system supplier   

Both UMS and Fram Web seemed to comply with the warning system criteria, and following UMS 
and Fram Web’s presentations to the project reference group, both suppliers were considered 
potential candidates for delivering phone-based warning system services for the project exercise in 
June 2010.  
 
Thus, the reference group concluded that technological aspects did not seem to represent a major 
challenge in respect to the population warning exercise, whereas budgetary restrictions were 
identified as a key challenges to be overcome. 
 
Consequently we submitted an application for project funding from the Directorate for Civil 
Protection and Emergency Planning (DSB), as we believed our project would be highly relevant for 
DSB, which has been given the assignment of mapping and testing population alert systems on a 
national basis. Unfortunately, our application was turned down as DSB prioritized other projects at 
that moment. 
 
Having obtained price estimates from UMS and Fram Web, UMS was no longer considered a 
potential candidate for delivering warning system services due to its high projected costs. Fram 
Web’s price estimate was approximately 15 % of UMS’s quote, and was thus within the project’s 
budgetary framework.  
 
From an emergency planning perspective, it was also highly interesting to be able demonstrate an 
alternative to UMS, whose warning systems have previously been tested at various exercises. 
Subsequently, both UMS and Fram Web were informed that Fram Web was chosen as system 
supplier for the June 2010 population warning exercise. 
 
 
 
 
 
 
 
 
 
 



  

 

11 

 

Chapter 4 Warning exercise, June 2nd 2010 
 

 
4.1 Exercise context 

The setting for the warning exercise was Aurland municipality, which was also a member of the 
project reference group. Aurland is an area of great natural beauty, but also of numerous potential 
hazards such as avalanches and rock slides. Aurland’s somewhat challenging geography and 
topography makes the municipality vulnerable to extreme weather events, and thus provides an 
interesting setting in which to demonstrate a modern system for people-centered early warnings. 
 

 
Source: www.gulesider.no, www.fylkesatlas.no  
 
Aurland has roughly 1.700 inhabitants. The main road (E16) between Oslo and Bergen passes 
through Aurland, and there are several long tunnels in the area (e.g. the Lærdalstunnelen; 25 km of 
length, and the Gudvangtunnelen; 11 km of length).  
 
The Flåm Railway and parts of the Oslo-Bergen railway passes through Aurland Municipality, and 
being a well-known cruise destination, Aurland annually attracts hundreds of thousands of tourists. 
 

 
Source: www.alr.no  
 
 

http://www.gulesider.no/
http://www.fylkesatlas.no/
http://www.alr.no/
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4.2 Planning  

The planning of the exercise was carried out by the County Governor of Sogn og Fjordane (CG), in 
cooperation with the Sogn og Fjordane exercise committee. This committee supervises and 
coordinates large emergency and rescue exercises in the region, and consists of representatives of 
(the CG’s Office,) the police, the Norwegian Civil Defence and volunteer organizations. 
 
On the day of the warning exercise, the Sogn og Fjordane Police District and the CG were to carry out 
an “extreme weather table-top exercise” for Aurland municipality and volunteer organizations in 
Aurland.  
 
So whereas the Clim-ATIC “warning message” would not relate specifically to extreme weather 
events, the table-top exercise would enable us to demonstrate the population warning system in a 
setting where local authorities and other key actors were subject to various climate-related 
challenges.  
 
The purpose of the warning exercise was to demonstrate how modern technology can constitute an 
important part of local and regional authorities’ efforts to adapt to climate change. In particular, our 
intention was to send out a phone-based warning message in Aurland municipality to determine the 
reliability and efficiency of such systems.  
 
We also decided to use Twitter and Facebook to convey the warning message in parallel with issuing 
the population warning to all fixed phones and mobile phones in the exercise area.  

 

The population warning message would thus be sent to both fixed phones and mobile phones in 
Aurland, as well as being posted on Facebook and Twitter 

 
Facebook is a social networking website, with approx. 2.57 million users in Norway. On June 1st 2010, 
the CG’s Facebook-profile had 260 followers, who automatically received news published on the CG’s 
website. These 260 followers could then share the news with their friends and contacts on Facebook, 
and large numbers of people could thus be reached in a short space of time.  
 
Twitter is a social networking and micro-blogging service that enables the users to send out and read 
other user messages called tweets. Twitter has approximately 130.000 users in Norway, and during 
the warning exercise, the warning message was also published on Twitter. 
 
In addition to obtaining first-hand knowledge on how local authorities would respond to a phone-
based population warning system, we also aimed to assess whether the use of such systems could 
improve the interaction between rescue organizations, local authorities and volunteer organizations.  
 
As regards the evaluation of the warning exercise, Sogn og Fjordane University College originally 
intended to assist in evaluation process, but had to withdraw from the project due to a lack of 
internal resources. We therefore decided to combine the warning system’s log with the use online 
evaluation forms and a limited door-to-door survey in parts of Aurland (Høydalen) to evaluate the 
Clim-ATIC warning exercise.  
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4.3 Dissemination 

Before carrying out the population warning exercise, several dissemination activities were 
undertaken by the CG’s Office. Information about the exercise was published on the CG’s website, 
Twitter profile and Facebook account, as well as being promoted through the local newspaper (Sogn 
Avis) and the county-wide district radio station (NRK Sogn og Fjordane). 
 
In order to reach as many people as possible in the exercise area, the phone warning would combine 
population-based technology and location-based technology. The population-based technology 
would reach all fixed phones (voice message) and mobile phones (text message) registered in 
Aurland municipality, whereas the latter would reach all mobile phones using Telenor’s 
infrastructure (text message) in Aurland at the time of the exercise. 

 
The County Governor’s website; prior to the Clim-ATIC warning exercise 
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4.4 The demonstration exercise 

The Clim-ATIC warning exercise was held in parallel with a table-top exercise focusing on local 
authorities’ ability to respond to extreme weather events. Several of the reference group members 
attended the exercise as observers.  
 
According to the table-top scenario, the Norwegian Geotechnical Institute (NGI) had recently issued a 
general avalanche warning for Sogn og Fjordane county, and the Norwegian Energy Resources and 
Water Directorate had also issued a flood warning for the same area. Several roads in the county had 
already been blocked by avalanches and landslides, and the National Public Roads Administration 
accordingly warned motorists to be on the alert due to the severe weather conditions. 
 
As Aurland municipality’s crisis management team was discussing relevant measures in response to 
the exercise scenario, Fram Web issued the Clim-ATIC warning message to demonstrate how local 
authorities can use modern technology to convey important information to the public under 
challenging circumstances. To supplement the phone-based warning message, Twitter and Facebook 
were used to send out information about the exercise. 
 

 
Members of Aurland municipality’s crisis management group 
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“EXERCISE – The County Governor and Aurland municipality are testing a population warning 
system. You receive this message because you are currently in the exercise area. More info on 
www.fmsf.no” (The County Governor’s website) 

 
In general, phone-based warning messages can be issued by the use of two different technological 
platforms; in this report labeled population-based technology and location-based technology. 
 
Using population-based technology, Aurland residents would receive the phone-based warning 
message as voice message to fixed phones* and as text message to their (Telenor-based) mobile 
phones. Hence, residents listed with both fixed phones and mobile phones would receive both types 
of warnings. Accordingly, mobile phones “residing” in Aurland but not being in Aurland during the 
exercise, would also receive the warning message. Tourists and others travelling through Aurland 
would not receive this warning message. 
 
Using location-based technology, all (Telenor-based) mobile phones within the geographic area 
defined by the system operator would receive the warning as a text message. Hence tourists 
“roaming” on Telenor’s network would also receive the warning. 
 
Both fixed phones and mobile phones in Aurland thus received the population message during the 
Clim-ATIC warning exercise. Some 2,500 mobile phones using Telenor’s network received the 
population alert as text message, whereas 322* fixed phones in Aurland received the population 
alert as voice message.  
 

* This number of fixed phone lines in Aurland municipality was generated by a search engine using 
two principles:  
- In densely populated / urban areas the system identifies the street addresses and its registered 
residents’ home phone number accordingly.  
- In rural areas with “informal” addresses (i.e. no street names), the system identifies the property 
address, and looks up the registered owner of the specific property. Public offices etc. are often not 
the registered owner of their respective office-buildings, and this latter method therefore leads to a 
somewhat lower result-percentage than the method based on street address.  
To compensate for this gap, Fram Web has developed a system where public offices, schools, 
kindergardens etc. can register their “resident” address to be included in the “property-search”. 

http://www.fmsf.no/
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Following the voice message, the receiver was given two alternatives for response: “Press one to 
verify that you have understood this message” or “press nine to listen to the message again”. 
Consequently, Fram Web’s logging system featured detailed status and statistics for this population-
based voice message, and the system instantly registered who and how many who had listened to, or 
listened to and verified, the voice message*.  
 
As regards the location-based warning message, this technology identifies where specific mobiles are 
positioned at specific times, and is thus subject to confidentiality legislation. As a result, Fram Web’s 
current logging system does not provide data from the location-based warning. However, Telenor 
could inform us that some 2,500 messages had been sent out. 
 
Ideally, we wanted to make our Facebook-advertisement visible only to Facebook users based in the 
county of Sogn og Fjordane, but the only “regional label” available was “Norway”. Our exercise-
advertisement could therefore be seen by all Norwegians above the age of 13 years, which is the 
lowest age limit to register on Facebook. 
 
The advertisement was scheduled to be “active” (i.e. visible to Facebook users in Norway) between 
10 a.m. – 1 p.m. on June 2nd 2010. However, as Facebook must manually approve all 
“advertisements” that are to be published; our warning exercise advertisement was not made visible 
until 11 am on June 2nd. 
 
Thus, the warning exercise advertisement was only visible for two hours, during which it had 201 849 
viewings, and was clicked on 90 times. Moreover, the CG’s Facebook profile got 15 new followers this 
day, and the largest increase of followers was in the age-group 13-17 years. During the warning 
exercise, the warning message published on Twitter was re-tweeted (“shared/forwarded”) by 6 or 7 
persons. 
 

 
Information published on Twitter (left), and Facebook (right) 
 
 
 

* When issuing “group warnings” to predefined groups/phone lists, the system operator can easily 
add multiple-response alternatives, such as “press two if you need assistance”. This feature is 
currently not available when issuing population-based warnings, but would be highly important in a 
real crisis situation, as the logging system would then provide the system operator with a complete 
overview of the situation, thus enabling him to e.g. direct  emergency personnel to those in need. 
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Both the voice message and the text message referred people to the CG’s website to obtain more 
information on the warning exercise. Those who visited the website were encouraged to answer a 
few questions regarding how they received the warning message, by filling in an online evaluation 
form. 
 
Additionally, information about the warning exercise and the electronic evaluation form was 
published using the County Governor’s Facebook- and Twitter-profiles, and people were encouraged 
to share this information with others.  
 

 
The online evaluation form, which was completed by 88 persons 
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Chapter 5 Exercise evaluation 
 

 
By combining Fram Web’s logging system, an electronic evaluation form and a door-to-door survey, 
we aimed to measure the efficiency of the warning system by determining the following: 
 

- Did the warning message reach everyone in the exercise area? 
- How many were alerted? 
- Were the community’s most vulnerable reached? 
- How were people alerted? Phone or other means of information? 
- Did the recipients understand the message? 

 
5.1 Fram Web’s logging system 

The voice message was sent out at 10.30 a.m., with a repetition call one hour later. Following the 
voice message, the recipient was given two alternatives for response: “Press one to verify that you 
have understood this message” or “press nine to listen to the message again”.  
 
Consequently, Fram Web’s logging system featured detailed status and statistics for this population-
based voice message, and the system instantly registered who and how many had listened to, or 
listened to and verified, the voice message. The logging system registered that 156 out of the 322 
phone calls were answered, whereas 71 of the calls were both answered and verified.  
 
This leaves 95 unaswered phone calls. Some of these 95 people might not have been at home during 
the exercise, and we also know that some of these 95 persons received the warning as text message 
to their mobile phones. However, the number of unanswered calls might have been reduced if the 
number of repetition calls had been increased. 
 

 
Fram Web’s population-warning logging system 
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No errors were registered in respect to issuing the voice message. Location-based technology 
identifies where specific mobiles are positioned at specific times, and is thus subject to strict 
confidentiality legislation. Subsequently, Telenor did not provide statistics regarding the location-
based text message, and Fram Web’s logging system did provide data from the location-based 
warning. However, Telenor informed us that some 2,500 text messages had been sent out.  
 
Whereas the text message was sent out at 10.30 a.m., it took roughly 5-10 minutes before the 
majority present at the table-top exercise had received the text message. Moreover, it took up to an 
hour before everyone present at the table-top exercise had received the warning message. 
 
Unfortunately, we do not hold any information regarding how this location-based warning affected 
the local phone network, or if local network limitations / restrictions were the cause of the delay.  
 
Telenor stated that the warning message was being continuously processed and sent, and that all 
messages were ultimately successfully delivered (even though it took a bit longer than we had 
anticipated).  
 

 
Fram Web’s general manager, Mr. Jarle Heimtun, demonstrates the warning system to 
representatives from the Sogn og Fjordane Alarm Central and the police. 
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5.2 The online evaluation form 

Whereas Fram Web’s logging system provided us with important information about the phone 
warning, the online evaluation form and the door-to door survey also enabled us to determine how 
successful and efficient the use of Facebook and Twitter had been.  
 
The warning exercise advertisement which was published on Facebook was visible for two hours, 
during which it had 201.849 viewings, and was clicked on 90 times. Data gathered from the CG’s 
Facebook-profile tells us that CG got 15 new followers on Facebook during the warning exercise, six 
of whom were aged between 13-17 years. This latter fact suggests that social media is an important 
arena for reaching young people with important information. The warning message that was 
published on Twitter was re-tweeted (“shared/forwarded”) by 6 or 7 persons, which is a somewhat 
lower figure than we had anticipated. 
 
The online evaluation form was completed by 88 persons, several of whom had received the warning 
message in more than one way (appendix 6). Importantly, 70 per cent of those who filled in the 
online evaluation form had received the warning message as text message to their mobile phones.  
 

This illustrates that the use of location-based warning system is by far the most efficient method of 
alerting the general public during crisis situations. Subsequently, this underlines the fact that 
issues concerning confidentiality legislation and system regulations must be addressed so that 
efficient and sustainable population warning system can be developed and implemented 

 
Furthermore, 10 per cent of the respondents received the warning via Facebook, and this figure 
suggests that the use of social media in some cases can be as efficient as a “traditional” population-
based phone-warning (voice message).  
 

 
 
From the online evaluation form: “How did you receive the warning message”? 
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Some of the 88 respondents stated that they had seen the warning information online, whereas they 
had not received the warning message to their mobiles or through other channels. This emphasizes 
the importance of using supplementary warning systems. 
 
The use of radio has previously proved to be an efficient method of conveying various types of 
messages to the general public, and in a real crisis-situation the regional radio station (NRK Sogn og 
Fjordane) would probably have been one of the most important ways of providing (supplementary) 
information to the general public. 
 
Additionally, during a real crisis both local and regional media would doubtlessly have responded to 
any tweets being sent to them, thus leading to wide media coverage of the actual event. 
 
 

 
 
From the online evaluation form: “Was the warning message easy to understand”? 
 
The majority of the respondents stated that the warning message was easy to understand. Of the 15 
per cent who answered “no” or “don’t know”, several people commented that the message was 
understandable, whereas they did not understand why it was being sent out. 
 
In a real crisis-situation, such warning messages would probably identify the type of hazard (e.g. 
“high risk of avalanches in Aurland”) and instruct the public on further action (e.g. “evacuate the 
area”) – thus clearly illustrating to the public why the message was being issued. 
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5.3 The door-to-door survey 

In order to obtain a more detailed understanding of how the general public in Aurland reacted to the 
warning message, Aurland Red Cross carried out a door-to-door survey in the “Høydalen” area of 
Aurland municipality. 
 

 
Left: Høydalen, Aurland; source: www.fylkesatlas.no  
Right: Aurland Red Cross planning the door-to-door survey 
 
 
In total, 31 people were interviewed, but not everyone answered all of the questions (appendix 7). 
Approximately 77 per cent received the warning message to their mobile phones, whereas 17 per 
cent received the warning to their fixed phone lines. 
The vast majority said the message was easy to understand. 
 

 
 
 
 
 
 

http://www.fylkesatlas.no/
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The survey also revealed that not all family members of the households in Høydalen had received the 
warning message. This could be a result of some people not owning a mobile phone, or not having 
had access to Facebook etc. However, 75 per cent of the people in Høydalen responded that 
everyone in the family had received the message, again emphasizing the efficiency of the warning 
system. 
 
As discussed above, incorporating both population-technology and location-technology in logging 
systems would enable to operator to identify households without response, so that emergency 
personnel etc. could be directed to these addresses.  
 

 
From the survey: “Did everyone above the age of 12 receive the warning message”? 
 
 

Importantly, the survey conducted in Høydalen revealed that 100 per cent of the respondents 
wanted to receive population warning messages to their phones and through social media during 
extreme weather events and other challenging situations. 

 

 
From the survey: “Do you wish to receive warning messages to your phone and through social 
media”? 
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Chapter 6 Project summary and concluding remarks 
 

 
The objective of the Emergency Population Warning System project has been to demonstrate an 
effective, reliable and cost-efficient early warning system with a multi-hazard approach. This report 
has illustrated how a phone-based warning system can be combined with the use of social media in 
order to convey important information to the general public. 
 
6.1 The warning system 

 

 We have argued that the technical aspects of people-centered warning systems are at large 
readily available, whereas issues concerning confidentiality legislation and system 
regulations must be addressed before successfully implementing efficient location-based 
warning systems. 

 

 As we have demonstrated, publishing advertisements using social media is also subject to 
regulations. In order to issue warnings which are “timely and understandable to those at 
risk”, we believe more research needs to be carried out on the opportunities and restrictions 
connected with the use of social media during crisis situations. 

 
 
6.2 The system operator 

 

 In peacetime, the task of deciding when a population warning is to be issued in Norway lies 
with the police. The police also has the responsibility for carrying out adequate measures to 
evacuate the public when needed. However, the police has no formal responsibility for 
developing population warning systems.  

 

 In order to establish a cost-effective early warning system, multi-hazard approaches are a 
prerequisite, as the costs of using and maintaining the system will be shared.  A location-
based warning system can also represent an integrated tool for disseminating purely 
informative messages, such as general public information or various messages from local 
authorities.  

 

 Hence, this project demonstrated how an existing county-encompassing organization could 
be used to issue the population warning. As this organization is closely coordinated with the 
police whilst being an inter-municipal organization, it is thus suited for the issuing of both 
non-emergency and emergency warnings with a multi-hazard approach. 
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6.3 Project relevance and follow-ups 

 

“Countries that develop… institutional frameworks for disaster risk reduction…have greater 
capacity to manage risks and to achieve widespread consensus for, engagement in, and 
compliance with disaster risk reduction measures across all sectors of society” 

Hyogo Framework for Action 2005-2015: Building the Resilience of Nations and Communities to 
Disasters, Paragraph 16 
 
Several communities in both Sogn og Fjordane and the wider NPP-area are facing numerous hazards 
such as flooding, avalanches, rock slides and other extreme weather events. Great distances between 
peripheral communities and at times challenging infrastructure can make accessibility poor, thus 
making communities more vulnerable to extreme weather events. 
 
By implementing emergency population warning systems, local and regional authorities can 
effectively inform and communicate with the general public, and such systems can also improve 
rescue operations etc. by diverting and optimizing available resources. 
 
Implementing effective and reliable early warning systems should therefore be of high priority in 
areas where the frequency and scale of extreme weather is believed to increase.  
 
The Emergency Population Warning System project has been mentioned in a proposition report by 
the Norwegian National Defence Committee, which discussed the need for a modern system for 
population warning. The majority of the committee stated that efficient population warning by the 
use of modern technology constitutes an important lifesaving and damage preventive tool, which 
Norway must aim to implement. 
 
Moreover, in the National Vulnerability and Emergency Planning Report for 2010, the Directorate for 
Civil Protection and Emergency Planning also addresses the need for establishing a more modern 
population warning system. The directorate subsequently recommended that a project group 
consisting of representatives from the directorate and the police is set up to assess the possibility of 
implementing a nation-wide phone-based warning system.  
 
The EU is currently assessing and testing Cell Broadcast *, which is a phone-based technology for 
communicating with the general public in high-risk and crisis situations. Furthermore, The European 
Emergency Number Association (EENA) already advocates harmonized emergency 
telecommunications in accordance with European requirements. 
 
Based on the experiences we have drawn from our project, we support the Directorate for Civil 
Protection and Emergency Planning’s initiative to set up a national reference group to assess the 
development and implementation of a country-encompassing people-centered warning system. 
 
As we have argued in this report, technological aspects seem to represent less of a challenge than 
issues concerning confidentiality legislation and system regulations. Hence, we recommend that the 
reference group’s mandate incorporates the following: 
 

- Confidentiality legislation and system regulations  
- Opportunities and restrictions connected with the use of social media during crisis 

situations 
- Transnational aspects of population warning, as illustrated by the EU’s Cell Broadcast 

initiative 
* https://service.projectplace.com/pub/english.cgi/0/283748154 
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Appendix 1 Examples of adaptation measures 

 

 
Source: IPCC raport 4: 
http://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch17s17-2-2.html#table-17-1 
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Appendix 2 Project plan 
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Appendix 3 National Defence Committee Proposition Report; Innst. S. nr. 85 (2008-2009) 
  (Available in Norwegian only) 

 

 



  

 

30 

 

Appendix 4 National Vulnerability and Emergency Planning Report for 2010  
  (Available in Norwegian only) 
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Appendix 5 Samfunnssikkerhet, issue 3 2009 
  (Available in Norwegian only) 
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Appendix 6 Statistics from the online evaluation form 
  (Available in Norwegian only) 
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Appendix 7 Statistics from the survey 
  (Available in Norwegian only) 
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