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Summary
The objective of KNMI (Royal Dutch Meteorological Institute) is to provide weather
information to the general public, the government, aviation and navigation on behalf of safety,
economy and a sustainable environment. To achieve one part of this objective – „to provide
weather information to the general public on behalf of safety‟ – KNMI introduced an extreme
weather warning in 1999 among others. KNMI initiated this warning to improve the
communication of extreme weather and to make the public more aware of the seriousness of
the situation. Due to many comments from society and internal points of improvement KNMI
decided to revise the criteria of its extreme weather warning system on the 1st of February
2010. Further, the institute adapted the lay-out and content of its website in case of an extreme
weather warning.
This study focuses on the KNMI website with an extreme weather warning lay-out. It intends
to find out how the general public interprets the information about an extreme weather
warning for slipperiness and snowfall on the KNMI website. This study concentrates on the
cognitive interpretation (interpretation of the images on the website) and conative
interpretation (interpretation of the consequences of an extreme weather warning in daily life)
of the public.
To find out how the public may interpret the KNMI website, this research performed eighteen
semi-structured interviews. The topics of the „renewed‟ protection motivation theory of
Rogers (1983) guided these interviews.
All respondents interpret the aim of the KNMI website in the same way: they all understand
that KNMI communicates a dangerous weather situation. Though some informants do not
understand certain signs of the separate images on the KNMI website. Further, the
respondents find it difficult to describe „extreme weather‟ and „warnings‟ on the website.
All informants define one or multiple response(s) on how to adapt to the extreme weather
warning. However, some informants contradict their own adaptive response(s), due to own
satisfaction or interest, external rewards or punishments and/or type of transportation mean.
The respondents‟ interpretation of vulnerability differs per transportation mean, in case of an
extreme weather warning for slipperiness and snowfall.

4

5

Table of Contents
SUMMARY ........................................................................................................................................................... 4
1. INTRODUCTION ............................................................................................................................................. 8
1.1 PROBLEM STATEMENT ................................................................................................................................... 8
1.2 RESEARCH OBJECTIVE ................................................................................................................................... 9
1.3 SHORT DESCRIPTION THEORETICAL FRAMEWORK .......................................................................................... 9
1.4 RESEARCH QUESTIONS ................................................................................................................................... 9
1.5 OUTLINE CHAPTERS ..................................................................................................................................... 10
2. RENEWED EXTREME WEATHER WARNING ...................................................................................... 11
2.1 MOMENT OF RELEASE .................................................................................................................................. 11
2.2 REGIONALIZED INFORMATION ..................................................................................................................... 13
2.3 IMPACT ANALYSIS........................................................................................................................................ 14
2.4 ACTION PERSPECTIVE .................................................................................................................................. 14
2.5 EVALUATION ............................................................................................................................................... 15
2.6 FUTURE........................................................................................................................................................ 15
3. RENEWED KNMI WEBSITE ...................................................................................................................... 16
3.1 CONSTRUCTION OF THE KNMI WEBSITE ..................................................................................................... 16
3.2 PRECIPITATION RADAR ................................................................................................................................ 17
3.3 WARNINGS 0-48 HOURS MAP ....................................................................................................................... 18
3.4 EXPECTATIONS MAP .................................................................................................................................... 18
3.5 EXTREME WEATHER WARNING MAP ............................................................................................................. 19
3.6 FRAMEWORK „EXTREME WEATHER WARNING‟ ............................................................................................ 19
3.7 WARNINGS 0-48 HOURS „THREE MAPS‟ ........................................................................................................ 20
3.8 TABLE WEATHER PHENOMENA..................................................................................................................... 20
3.9 WARNINGS NEXT 48 HOURS TABLE .............................................................................................................. 21
3.10 COLOUR CODES AND SYMBOLS PAGE ......................................................................................................... 21
4. METEOROLOGICAL BACKGROUND ..................................................................................................... 23
4.1 ATMOSPHERIC DATA .................................................................................................................................... 23
4.2 MODELS....................................................................................................................................................... 23
5. THEORETICAL FRAMEWORK ................................................................................................................ 26
5.1 PROTECTION MOTIVATION THEORY ............................................................................................................. 26
5.2 PROTECTION MOTIVATION THEORY APPLIED TO THE KNMI CASE ............................................................... 28
5.3 INTERPRETATION KNMI WEBSITE ............................................................................................................... 28
5.4 THREAT PERCEPTION ................................................................................................................................... 29
5.5 RENEWED PROTECTION MOTIVATION THEORY ............................................................................................. 33
6. METHOD ........................................................................................................................................................ 34
6.1 INTERVIEWS ................................................................................................................................................. 34
6.2 INFORMANTS ............................................................................................................................................... 34
6.3 ANALYSIS OF THE INTERVIEWS .................................................................................................................... 35
7. COGNITIVE INTERPRETATION .............................................................................................................. 36
7.1 PRECIPITATION RADAR ................................................................................................................................ 36
7.2 WARNINGS 0-48 HOURS MAP ....................................................................................................................... 38
7.3 EXPECTATIONS MAP .................................................................................................................................... 41
7.4 EXTREME WEATHER WARNING MAP ............................................................................................................. 44
7.5 FRAMEWORK „EXTREME WEATHER WARNING‟ ............................................................................................ 47

6

7.6 WARNINGS 0-48 HOURS „THREE MAPS‟ ........................................................................................................ 48
7.7 TABLE WEATHER PHENOMENA..................................................................................................................... 50
7.8 WARNINGS NEXT 48 HOURS TABLE .............................................................................................................. 52
7.9 COLOUR CODES AND SYMBOLS PAGE ........................................................................................................... 54
7.10 COLOURS ................................................................................................................................................... 58
8. CONATIVE INTERPRETATION ................................................................................................................ 59
8.1 ADAPTIVE RESPONSE WEBSITE ..................................................................................................................... 59
8.2 ADAPTIVE RESPONSE IN DAILY LIFE ............................................................................................................. 60
8.3 MALADAPTIVE RESPONSE ............................................................................................................................ 62
8.4 THREAT PERCEPTION ................................................................................................................................... 64
9. DISCUSSION .................................................................................................................................................. 74
9.1 COGNITIVE INTERPRETATION ....................................................................................................................... 74
9.2 CONATIVE INTERPRETATION ........................................................................................................................ 75
9.3 OVERALL INTERPRETATION AND LINK THEORETICAL FRAMEWORK ............................................................. 77
9.4 REFLECTION ................................................................................................................................................ 79
9.5 RECOMMENDATIONS ................................................................................................................................... 80
ACKNOWLEDGEMENTS ................................................................................................................................ 81
REFERENCES .................................................................................................................................................... 82
ANNEX 1: QUESTIONNAIRE

7

1. Introduction
1.1 Problem statement
KNMI (Royal Dutch Meteorological Institute) is the oldest weather institute in the
Netherlands (1854 – recently) and a departmental agency of the Dutch Ministry of
Infrastructure and the Environment. The objective of the institute is to provide weather
information to the general public, the government, aviation and navigation on behalf of safety,
economy and a sustainable environment. Its duties, underlying its objective, are registered in
the KNMI statute (KNMI, 20101).
In my thesis I focus on the implementation of duty number 2.j. of article 5: „to warn for
extreme weather in the Netherlands and/or at the North Sea‟ (Overheid.nl, 2001). Since more
than a decade KNMI accomplishes this duty by issuing an extreme weather warning (Dutch:
“weeralarm”) in case of upcoming extreme weather in the Netherlands and/or at the North
Sea.
The existence of this extreme weather warning is the result of a major storm on the 25 th of
January 1990. On this day a storm with force eleven disrupts public life completely and kills
seventeen people. Although KNMI did warn for this extreme weather in advance, the public
was not prepared enough: they undervalued the messages of the institute completely. Due to
this incident KNMI decided to take action. First of all, it intensified its public information (via
„NOS Teletekst‟ among others). Secondly, together with COT (Leiden University‟s Crisis
Investigation Team) and broadcast news editorial staffs, KNMI developed the extreme
weather warning – meant for events of extreme weather when the situation is likely to get out
of hand (KNMI, 2008).
The idea behind this warning was to improve the communication of extreme weather, so that
the public really would understand the seriousness of the situation. However, not everybody
turned out to be optimistic about the implementation of this warning system. According to
some (for instance the political party CDA) KNMI provided too many false weather
warnings. These false warnings were causing unnecessary economic damage (Volkskrant,
2007).
In response to these negative reactions (and due to internal points of improvement) KNMI
changed the criteria of its extreme weather warning system on the 1st of February 2010. The
most important features of this updated warning system – in order to decrease the number of
false warnings – are (KNMI, 2009):
 A more prominent role for the content (the probability of certain weather phenomena,
their intensity and location) in determining extreme weather warnings;
 A relaxed warning requirement. Nowadays, information (such as a warning) can be
distributed faster. As a result, there is room to implement three improvements in the
warning system:
1.
An increased certainty (probability of ninety percent) in case of an
extreme weather warning (including the introduction of a four-phase system);
2.
Regionalized announcements about extreme weather warnings, by province;
3.
An outsourced impact analysis, by an extreme weather warning team.
Besides the aforementioned changes KNMI also adapted the lay-out and content of its website
(www.knmi.nl) on the 1st of February 2010. Here, the improvements of the extreme weather
warning system are clearly visible (such as, the four-phase system and regionalized
8

announcements). In case of an extreme weather warning an extreme weather warning lay-out
appears on the homepage of the KNMI website: extra (background) information about the
extreme weather warning appears, like an extreme weather warning map and examples of
possible consequences the extreme weather might entail (KNMI, 2009).
The renewed website of KNMI – in case of an extreme weather warning – is central to this
research. This study assumes, KNMI aims to meet its objective (as described earlier) by
communicating an extreme weather warning on the KNMI website. This research focuses on
one part of this objective: it assumes KNMI intends to contribute to a safe environment for the
general public, by communicating an extreme weather warning on its website.
This research intends to find out how the general public interprets the information about an
extreme weather warning on the KNMI website. It concentrates on the cognitive and conative
interpretation of the public. First of all, it wants to understand how the general public
interprets the images on the KNMI website (cognitive interpretation): does the public
understand the aim of the messages of KNMI? Secondly, it focuses on the conative
interpretation of the general public: how does the public interpret the consequences of an
extreme weather warning in daily life (communicated on the KNMI website)?
This study sees the public as an active receiver (as the word „interprets‟ already implies). How
the public interprets the message(s) on the KNMI website is not determined by the website
only: the message(s) on the KNMI website is/are not transferred directly to the public. The
interpretation of the public also depends on the context, for instance: personal factors or
environmental factors. This assumption implies that every person interprets the KNMI
website and its consequences in daily life differently.

1.2 Research objective
This research is aimed to gain insight in how the general public interprets the information
about an extreme weather warning on the KNMI website: how the public interprets the
images on the website and its consequences in daily life.
By conducting explorative research, this thesis wants to find out which interpretations may
occur among the general public, and which conditions underlie these interpretations.

1.3 Short description theoretical framework
The protection motivation theory (PMT) of Rogers (1983) is central to this thesis. Though this
study does not use the PMT in its original form: it uses a „renewed version of PMT‟. This
renewed version expands the threat perception part with factors from risk communication
literature, such as: hazard‟s characteristics, trust, knowledge and uncertainty, and benefits of a
hazard. Hereby, the work of Slovic (1985; 1987; 1993; 2004) plays an important role. Further
this study integrates the KNMI website in the „sources of information‟ part of the theory.

1.4 Research questions
The main research question in this research is:
 How does the general public interpret the information about an extreme weather
warning on the KNMI website?
Corresponding sub questions are:
 Does the general public understand the aim of the images on the KNMI website?
 Does the public interpret the aim of the images differently? If so, what are the
differences?
9

 Does the general public know how to response in case of an extreme weather
warning? If so, what kind of responses does the public mention?
 What reasons does the general public have, (not) to protect itself against an extreme
weather warning?
 How does the general public interpret the seriousness of the risk of an extreme
weather warning?
 Does the perceived risk differ per condition? If so, what are these conditions?

1.5 Outline chapters
The chapters two to four give additional information about KNMI. Chapter two elaborates on
the renewed extreme weather warning KNMI implemented in February 2010. It focuses on
the content, the evaluation and the future of this renewed warning. Chapter three discusses a
hypothetical version of the KNMI website, in case of an extreme weather warning for
slipperiness and snowfall. This version of the website in used in the data collection. Chapter
four provides meteorological background information. It discusses the collection of
atmospheric data and the use of atmospheric models.
The chapters five and six display the construction of this research. Chapter five discusses the
theoretical framework. Here, the Protection Motivation Theory (PMT) of Rogers is central.
Chapter six focuses on the method: it describes how the data of the research were obtained.
The chapters seven and eight provide the analysis of the collected data. Chapter seven
discusses the cognitive interpretation of the respondents and chapter eight describes the
conative interpretation of the respondents.
This thesis ends with a discussion in chapter nine. It answers the research questions stated in
chapter one, links it to the theoretical framework, provides a reflection on this research and
gives recommendations to KNMI.
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2. Renewed extreme weather warning1
As stated earlier, the existence of an extreme weather warning is the result of a major storm
on the 25th of January 1990. During this storm, the public undervalued the messages of KNMI
completely. In 1999, KNMI introduced an extreme weather warning to improve the
communication of extreme weather and to make the public more aware of the seriousness of
the situation.
At the end of 2009 – ten years after the introduction of the extreme weather warning – KNMI
decided to renew this warning extensively. The need for this major change was twofold. First
of all, KNMI received many comments on its extreme weather warning from society: the
institute was accused of the provision of too many false warnings (for instance by the political
party CDA) (Volkskrant, 2007). Secondly, KNMI wanted to implement larger points of
improvement (until then, the institute only implemented some minor adjustments in its
weather warning system).
Hence, KNMI improved its warning on the following points (and implemented it on the 1st of
February 2010): moment of release, stricter criteria weather phenomena, regionalized
information and impact analysis.

2.1 Moment of release
In the old situation (before February 2010), KNMI issued an extreme weather warning with
an 80% probability of occurrence (eight out of ten times the warning was issued properly). In
the new situation (since February 2010), KNMI provides an extreme weather warning with a
probability of 90% (nine out of ten times the warning is issued properly).
The main reason for KNMI to change the probability of occurrence of its extreme weather
warnings from 80% to 90%, were comments about too many false warnings. However, data
about extreme weather warnings indicate that KNMI – statistically – did not issued too many
false alarms. Since the introduction of the extreme weather warning in 1999, 64% of the
extreme weather warnings were properly issued, 15% of the warnings were properly issued
but too late and 21% of the warnings were wrongly issued (false alarm) (KNMI, 2009). This
ratio corresponds with the 80% probability of occurrence: almost 80% of the extreme weather
warnings were issued properly by KNMI (although some warnings were delayed), and 20% of
the warnings were issued wrongly.
Nevertheless, the public interpreted these 20% wrongly issued extreme weather warnings as
too many. Hence, KNMI changed the probability from 80% to 90%, in order to reduce the
amount of false warnings. Though, this alteration does mean that the percentage of missed
warnings will also increase. In the new warning system, an extreme weather warning is
indicated very late (only if a 90% probability of occurrence is reached), while extreme
weather might also occur at an 80% probability. This can have a negative impact on the safety
of the general public. Therefore, KNMI introduced a four-phase warning system (to warn the
public in time), by following the warning system of the European weather website

1

This chapter is mainly based on two interviews with Frank Kroonenberg – crisis coordinator and senior meteorologist of
KNMI. The interviews are dated the 2nd of December 2010 and the 2nd of March 2011. Other sources are mentioned
separately.
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(www.meteoalarm.eu) created by Eumetnet – a collaboration of 31 European countries
(KNMI, 20102):
Phase 1: no warning (colour: green)
Phase 2: warning for dangerous weather; probability of occurrence: ≥ 60%; issued 48 hours
in advance at the earliest (colour: yellow)
Phase 3: warning for extreme weather; probability of occurrence: ≥ 60%; issued 24 hours in
advance at the earliest (colour: orange)
Phase 4: extreme weather warning; probability of occurrence: ≥ 90%; issued 12 hours in
advance at the earliest (colour: red)
For each phase and per different weather phenomena (gusts of wind, thunderstorm, rain,
slipperiness and snowfall, sight, extreme heat and wind whirls and waterspouts), KNMI
determined specific meteorological criteria (thresholds). KNMI only issues a certain phase
(for a certain weather phenomenon) if the criteria of this phase (for a certain weather
phenomenon) are met. Since the introduction of this system, KNMI also tightened the criteria
of the (already existing) extreme weather warning.
The yellow column of figure 1 shows the criteria for phase 2 for each weather phenomena.
The orange/red column of figure 1 displays the criteria for phase 3 and 4. The criteria for
extreme weather and an extreme weather warning are the same (as the lay-out of the figure
indicates). The two phases are separated by the certainty of appearance: a warning for extreme
weather (phase 3) is issued by a probability of 60%, whereas an extreme weather warning
(phase 4) is issued by a probability of 90%.
The introduction of phase 2 and phase 3 allows the meteorologists at KNMI to warn the
public in time for dangerous and/or extreme weather. KNMI can issue phase 2 up to 48 hours
in advance, with a probability of 60% that the criteria of phase 2 will occur. KNMI is allowed
to issue phase 3 up to 24 hours in advance, with a probability of 60% that the criteria of phase
3 (and phase 4) will occur. An extreme weather warning (phase 4) can be issued up to 12
hours in advance, with a 90% probability that the criteria of phase 4 (and phase 3) will occur.
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Figure 1. Criteria warning for dangerous weather (yellow), warning for extreme weather (orange)
and an extreme weather warning (red) (KNMI, 2009)

This system ensures that an extreme weather warning (phase 4) will always be preceded by a
warning for extreme weather (phase 3). In this way, KNMI can inform the public in time, and
reduces the chance of issuing a false warning.
KNMI only issues a (meteorological) extreme weather warning, if all meteorologists in the
weather office – five in total – predict an extreme weather warning. When KNMI expects an
extreme weather warning, all meteorologists individually have to complete an estimation
form. In completing this form, they make use of meteorological models and their own
experiences. If all five meteorologists predict a (meteorological) extreme weather warning,
the extreme weather warning team discusses the impact of this meteorological extreme
weather warning in society (2.3).
The probability of occurrence of an extreme weather warning is absolute. This means that
meteorologists can only issue an extreme weather warning, if they expect that the criteria of
extreme weather will be reached. For instance, in case of an extreme weather warning for
snowfall, meteorologists have to be 90% certain (or more) that the extreme weather criteria of
snowfall will be reached, to issue an extreme weather warning.
When calculating probabilities for „normal‟ situations, meteorologists work with margins: the
probability of occurrence of certain („normal‟) weather has to fall within the selected margins.
For instance, meteorologists have to be 80% certain (or more) that the predicted temperature
is 10 degrees Celsius. In this case, KNMI works with margins (for a certain prediction time
(this differs per day)): the temperature can be two degrees higher or lower than 10 degrees
Celsius, to meet the probability of 80%. This means that, if the temperature turns out to be 12
degrees Celsius or 8 degrees Celsius in reality, KNMI has predicted the temperature correctly
(within the margins).

2.2 Regionalized information
Due to comments from the outside world, KNMI also converted its national extreme weather
warning into a regional extreme weather warning. In the „old‟ situation – when issuing a
national extreme weather warning – the institute appointed the affected regions in an
accompanying text. However, often the information in this text did not come out properly: the
not affected regions thought that there was a false alarm, even if the text indicated that these
regions were not affected.
In order to communicate more clearly, KNMI introduced a
regional extreme weather warning, on the 1st of February
2010. In the new situation the institute indicates an extreme
weather warning per province (figure 2), in order to reduce the
sense of false warnings in the not affected regions.
This classification (per province) is originally not the
classification KNMI had in mind. From a meteorological point
of view, a classification of five regions would be more
realistic. However, the outside world preferred a classification
by province; thus of twelve regions. Meteorologically, this
means that the regions are smaller, and that it is more difficult
to forecast the weather. On the other hand, it is easier for the
user.

Figure 2. Regionalized warning
(KNMI 20105)
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2.3 Impact analysis
KNMI only issues an extreme weather warning if the meteorological criteria are achieved and
if the extreme weather warning team ascribes a high impact to the upcoming weather
situation. Since February 2010, the impact team consists of external organisations (NCC
(Dutch Crisis Centrum) among others). In the old situation, KNMI performed the impact
analysis by itself. By outsourcing the impact analysis, KNMI only has to focus on the
meteorological aspects of weather, nowadays. In this way, the content (the probability of
certain weather phenomena, its intensity and location) gets a more prominent role in
determining extreme weather warnings.
During an impact analysis, the extreme weather warning team looks at the characteristics of
the period for which a meteorological extreme weather warning is issued. For instance, when
it is Queens day (and a lot of people are outside on the street), the extreme weather warning
team will issue an extreme weather warning earlier, than on a winter night (when most people
are asleep). The extreme weather warning team keeps up an event calendar: they know when
many people are outside and/or on the road or on water – and the impact of extreme weather
is higher than in a „normal‟ situation.
In order to improve the impact analysis, KNMI retrieved information from insurers over a
period of ten years. The institute compared this information with meteorological data: when
did the insurers received a lot of claims (of damaged cars, houses et cetera) and what where
the weather characteristics at that moment? By comparing this, KNMI tuned the
meteorological criteria of an extreme weather warning with the societal impact.

2.4 Action perspective
To contribute to a safe environment, KNMI communicates its extreme weather warning via
multiple media channels (for instance, „NOS Teletekst‟ and the KNMI website). This warning
includes extensive information about: what the risk is, where the risk occurs, how long the
risk lasts et cetera.
However, KNMI cannot provide the public an action perspective (tell the public what to do
(for instance, prohibit to go outside)), since it does not have the jurisdiction for it. If KNMI
does provide an action perspective, there are too many risks involved. For instance, when
KNMI issues an extreme weather warning for a region that is not affected – and the institute
does provide an action perspective – the people in this area may sue KNMI. The public might
have faced economic or social damage, when KNMI gave them an action perspective. If they
claim KNMI for this, the institute will always loose the case, since it was not authorized to
provide an action perspective.
The NCC is the only government agency that is allowed to provide an action perspective.
However, the NCC only provides an action perspective when it is absolutely necessary and
after consultation with KNMI and other actors (from the extreme weather warning team).
If the NCC provides an action perspective KNMI places the link of the NCC website (with an
action perspective) on its website. Besides, the NCC may release the website www.crisis.nl
(with extra information). In this case, KNMI also refers to this website.
Instead of an action perspective, KNMI provides a general advice in case of an extreme
weather warning. Among others, in case of an extreme weather warning for slipperiness and
snowfall: „roof constructions can become instable with large snow‟ (KNMI, 20103).

14

2.5 Evaluation
After issuing an extreme weather warning, KNMI evaluates the release of this warning
internally. During this evaluation, KNMI investigates if the meteorological criteria of the
extreme weather warning were met, and if the extreme weather warning was issued on time
(was the warning issued adequate?).
Besides, KNMI deliberates with „users‟, such as VCN (Insurance Combination Holland),
ANWB (Royal Dutch Tourist Board), KLPD (Corps National Police), DCC (Departmental
Coordination Centre Crisis Management) and NCC (Dutch Crisis Centre), about the
previously issued extreme weather warning. Among others, they discuss if the information
about the warning was communicated on time, if the message was clear and if the situation
was safe (what was the impact of the extreme weather (warning)?).
Further, KNMI documents press releases about the issued extreme weather warning, and
looks at the amount of hits, the KNMI website had at the time of the warning.
With the aid of this evaluation, KNMI tries to improve its extreme weather warning system
constantly: this can be small adjustments, but also larger adaptations (such as the adaptation
of February 2010).

2.6 Future
At the moment, KNMI is already working on a new version of its – in February 2010
implemented – weather warning system. KNMI now considers to innovate the following
points of the current system:
 Meteorological criteria (KNMI wants to tighten the meteorological criteria of the
different warnings);
 The content of the four-phase system (the extreme weather warning will no longer be
issued twelve hours in advance, but will become a status quo warning: an extreme
weather warning will only be issued, if it already takes place (just like, for instance,
the air alarm));
 The display of the four-phase system (KNMI wants to remove the terms „warning for
dangerous weather‟ and „warning for extreme weather‟ and wants to replace them for:
„code yellow‟ and „code orange‟, since the terms are too complicated. The name of an
extreme weather warning stays the same).
Besides these innovations, KNMI is thinking about using the social medium Twitter in its
extreme weather warning system.
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3. Renewed KNMI website2
Since February 2010, KNMI also adapted the lay-out and content of its website
(www.knmi.nl). These adjustments (such as, the introduction of the four-phase system and
regionalized announcements) are clearly visible on different pages of the site: the homepage,
the warnings and expectations page and the colour codes and symbols page. This chapter
discusses a hypothetical version of these pages, in case of an extreme weather warning for
slipperiness and snowfall.

3.1 Construction of the KNMI website
Like all other websites, the KNMI website consists of multiple „layers‟: by clicking on a link
on the homepage of the website, another page will open. To determine the position of the
homepage, the warnings and expectations page and the colour codes and symbols page in
these layers, this research classifies them per level (figure 3). The homepage is level one,
since it is the first page you see when opening the KNMI website. The warnings and
expectations page and the colour codes and symbols page, are both level two: one can reach
these two pages, by clicking on a link on the homepage (these pages are one „layer‟ below the
homepage). Here, must be noted that the colour codes and symbols page can also be reached
through the warnings and expectations page.
LEVEL 1
Homepage KNMI website (figure 4):
1. Precipitation radar (paragraph 3.2)
2. Warnings 0-48 hours map (paragraph 3.3)
3. Expectations map (paragraph 3.4)
4. Extreme weather warning map (paragraph 3.5)
5. Framework „extreme weather warning‟ (paragraph 3.6)

LEVEL 2
Warnings and expectations page (figure 5):
6. Warnings 0-48 hours „three maps‟ (paragraph 3.7)
7. Table weather phenomena (paragraph 3.8)
8. Warnings next 48 hours map (paragraph 3.9)

LEVEL 2
Colour codes and symbols (figure 6):
9. Type of warning – colours (paragraph 3.10)
10. Type of warning – symbols (paragraph 3.10)
11. Slipperiness and snowfall (paragraph 3.10)

Figure 3. Position of the homepage, warnings and
expectations page and colour codes and symbols page
on the KNMI website

The homepage of the KNMI website (figure 4),
in case of an extreme weather warning, consists of
five images: the precipitation radar (1), the
warnings 0-48 hours map (2), the expectations map
(3), the extreme weather warning map (4), and the
framework „extreme weather warning‟ (5). The
data on the homepage will be renewed every hour.

Figure 4. KNMI homepage, in case of an extreme
weather warning
2

This chapter is partly based on an interview with Frank Kroonenberg – crisis coordinator and senior
meteorologist of KNMI. The interview is dated the 2nd of March 2011. Other sources are mentioned separately.
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If there is no question of an
extreme weather warning,
the
extreme
weather
warning map and the
framework
„extreme
weather warning‟ do not
appear on the website.
On the warnings and
expectations page (figure
5) one can see three
images: warnings 0-48
hours „three maps‟ (6),
table weather phenomena
(7) and warnings next 48
hours table (8).
The colour codes and
symbols page (figure 6)
Figure 5. Warnings and expectations page
displays one large table,
which can be divided into:
a table that explains the colour codes (9), a table that explains the
symbols (10), and a table which combines the colours and symbols (11).

3.2 Precipitation radar
This map (figure 7) shows the precipitation radar in the Netherlands
(and a part of the North Sea, Belgium and Germany), on the 7th of Figure 6. Colour
January 2011, at twenty past four in the afternoon, local time (LT). On codes and symbols
this radar, three different shades of grey can be seen. The lightest grey page
represents „very light precipitation‟, the middle grey represents „light
precipitation‟, and the darkest grey stands for „moderate precipitation‟.
These qualitative descriptions are created by the World Meteorological Organisation (WMO),
and are based on millimetres precipitation per hour. One millimetres precipitation per hour
implies that in hour one litre per square metre precipitation will fall.
Precipitation can be defined as „water droplets, ice crystals or a
combination of both in the atmosphere, falling down to the ground
due to gravity‟, like: rain, drizzle, snow, hail, dew, ripe and glazed
frost (although there is still a discussion in the meteorological world
about naming the latter also precipitation) (KNMI, 20111).
The radar, with a certain wavelength, detects the droplet density of
the precipitation. This gives an estimate for the millimetres of
precipitation per hour. The precipitation radar often cannot see
drizzle, since these droplets are too small (the same goes for
clouds).
Figure 7. Precipitation
radar

The prototype of the KNMI website focuses on an extreme weather
warning for slipperiness and snowfall. From one picture it is not
clear in which direction the precipitation will move, since this map
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only shows one part of a moving image (the precipitation at twenty past four in the
afternoon): on the KNMI website, the location of the precipitation can be followed over time.

3.3 Warnings 0-48 hours map
The warnings 0-48 hours map (figure 8) displays if (and where)
there is no warning (green), a warning for dangerous weather
(yellow), a warning for extreme weather (orange), and/or an
extreme weather warning (red), in the Netherlands (land, coast and
large waterways, and the North Sea), between now and 48 hours.
The symbols indicate for which weather phenomenon the warning
is issued.
The map can also be viewed in grey scale („Deze kaart in
grijstinten‟). The grey scale is meant for people with colourblindness.
This warning 0-48 hours map, is issued on the 7th of January 2011, Figure 8. Warnings 0-48
at twenty past four in the afternoon, local time (LT). This means hours map
that the indicated warnings are valid, between the 7th and 9th of
January 2011. It shows that the northern part of the Netherlands (the provinces NoordHolland, Friesland, Groningen, Drenthe, Flevoland and Overijssel) deals with a warning for
dangerous weather (yellow), for slipperiness and snowfall. In the southern part of the
Netherlands (the provinces Zuid-Holland, Utrecht, Gelderland, Zeeland, Brabant and Zeeland)
is an extreme weather warning in effect, for slipperiness and snowfall.
A warning for dangerous weather (yellow) is defined as „attention called for activities
depending on the weather, such as aquatic sports‟. An extreme weather warning (red) means
„there is extreme danger, therefore attention is required of all‟ (see figure 15).

3.4 Expectations map

The expectations map (figure 9) is also issued on the 7th of January 2011, at twenty past four
in the afternoon, local time (LT). It presents the general weather expectations in the
Netherlands, for the night from Friday (January 7. 2011) to Saturday (January 8. 2011),
between six o‟clock in the afternoon and six o‟clock in the morning. The map includes
expectations about temperature, wind speed, wind direction and
cloudiness and/or precipitation.

Figure 9. Expectations map

In this case, the expected temperatures are around freezing (zero
degrees Celsius or minus one degree Celsius). The expected wind
speed varies from two to three to four Beaufort. Two Beaufort can
be defined as light wind (6-11 kilometres per hour): „wind that
can be felt in the face‟ (KNMI, 20106). Three Beaufort means
moderate breeze (12-19 kilometres per hour): „it blows up dust‟
(KNMI, 20106). Four Beaufort can be defined as a moderate
breeze (20-28 kilometres per hour), however it does not only
blows up dust, it also tangles your hair and makes your clothes
flutter (KNMI, 20106).

The western part of the Netherlands has to do with wind speed four, the eastern part with
wind speed two, and the centre with wind speed three. In the southern and northern part of the
Netherlands, the wind direction is expected to be northeast, In the centre of the Netherlands
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(and Noord-Holland), the wind direction will be east. The pictures of the cloud including
asterisks indicate that snow is expected across the country.
The (hypothetical) expectations map in figure 9 has two defects. First of all, KNMI uses one
icon for snowfall (a cloud with two asterisks) instead of different icons (a cloud with one, two
or four asterisks). Secondly, the map should be displayed in a grey colour instead of the
colours blue and green, since it denotes the night from Friday to Saturday.

3.5 Extreme weather warning map
The extreme weather warning map only appears on the KNMI
website, in case of an extreme weather warning. This map (figure
10) – in case of snowfall – presents the amount of snowfall per six
hours. The green boxes indicate the intensity of snowfall, in a
certain place in the Netherlands (here must be noted that Belgium, a
part of France and a part of Germany are also displayed in the map:
the size of the map differs from the previous three maps). In the
southern and central part of the Netherlands is the intensity of
snowfall more than ten centimetres per six hours (in other words:
KNMI expects more than ten centimetres of snow in six hours). On
the North Sea (and a part of Noord-Holland) is the intensity of
snowfall one to five centimetres per six hours. In the northern part
of the Netherlands is the snowfall not indicated.

Figure 10. Extreme
weather warning map

The map is issued on the 7th of January 2011, at twenty past four in the afternoon, local time
(LT). The text, top left of the map, states: „moderate to heavy snowfall, during the night‟.

3.6 Framework ‘extreme weather warning’
As with the extreme weather warning map, the framework „extreme weather warning‟ (figure
11) appears also only on the KNMI website, in case of an extreme weather warning.
The text in the framework explains why there is an extreme weather warning issued (due to
heavy snowfall: ten to fifteen centimetres snow), in which provinces this warning is issued (in
the provinces Gelderland, Noord-Brabant, Limburg, Zeeland, Utrecht and Zuid-Holland),
when this warning will come into force (on the evening of January 7. 2011 and the night of
January 8. 2011) and what social consequences the extreme weather warning entails (great
danger to vulnerable participants on
the road, disruption of public
transport and roof constructions
becoming unstable).

Figure 11. Framework „extreme weather warning‟

The text is established on the 7th of
January 2011, at twenty past four in
the afternoon, local time (LT). It will
be updated on the same day, at six
o‟clock in the afternoon (about one
and a half hours later).

On the left part of the framework, one can click on the provinces, for which an extreme
weather warning is issued, to get more information. Besides, one can find more information
about the extreme weather warning when clicking on one of the four links below „Extra
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informatie‟ („extra information‟): „Het Weeralarm Nader Verklaard‟ provides information
about the four-phase system and especially the extreme weather warning, the link „Kleurcodes
en symbolen‟ gives the legend of the colours and symbols used in the warning 0-48 hours map
(and on the warnings and expectations page), „Satellietbeelden‟ shows more satellite images
(and corresponding information) and „Verkeers- en OV-informatie‟ provides links to other
websites (such as the website of ANWB and NS (Dutch Railways)).

3.7 Warnings 0-48 hours ‘three maps’
The warnings 0-48 hours „three maps‟ (figure 12) can be „read‟ the same way as the warnings
0-48 hours map (3.3). The colours indicate whether there is talk of a warning (and if so, what
kind of warning), in the Netherlands. The symbols explain for which weather phenomenon the
warning is issued.
The three maps present the expectation of possible warnings between zero and 48 hours:
between now and two days. Since, 48 hours do not always fall within two whole days, KNMI
inserted three maps indicating 48 hours in three days.
These maps display the
expected warnings as of
Friday the 7th of January
2011, at twenty past four
in the afternoon, local
time (LT), during 48
hours (to Sunday the 9th of
January 2011, same time).
The map of Friday Figure 12. Warnings 0-48 hours „three maps‟
corresponds with the
warnings 0-48 map (3.3), since it is the same map: the northern part of the Netherlands deals
with a warning for dangerous weather (yellow), for slipperiness and snowfall, whereas the
southern part of the country deals with an extreme weather warning (red) for the same
weather phenomenon.
On Saturday, KNMI still expects an extreme weather warning regarding slipperiness and
snowfall, in the southern part of the Netherlands. In the north, a warning for dangerous
weather regarding slipperiness and snowfall is expected. On Sunday, KNMI expects a
warning for dangerous weather, with regard to slipperiness and snowfall, throughout the
Netherlands.

3.8 Table weather phenomena
The table weather phenomena (figure 13) gives more information about the warnings 0-48
hours „three maps‟ (3.7). It elaborates on the (possible) warnings in one province. The table is
structured by weather phenomena and
it gives a definition of the issued
warning(s) (in case a warning is
issued). Besides, it indicates how long
the issued warning(s) will last.
This table is issued on the 7th of
January 2011, at twenty past four in the
afternoon, local time (LT). It says that
an extreme weather warning is in effect
from Friday the 7th of January, at eight

Figure 13. Table weather phenomena
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o‟clock in the evening, during approximately 22 hours, in the province of Zuid-Holland. The
warning is defined as: „heavy snowfall, expected snow ten to fifteen centimetres‟. Besides, the
table also indicates a warning for dangerous weather from Saturday the 8th of January 2011, at
six o‟clock in the evening, during approximately 22 hours, in Zuid-Holland. This means that
the extreme weather warning is followed by a warning for dangerous weather, on Saturday.
(Thus, the extreme weather warning does not obtain all Saturday (as the warnings 0-48 hours
„three maps‟ displayed).) The warning for dangerous weather can be defined as: „slipperiness
because of snow, freezing of wet road sections and snow remains‟.
The table also indicates that there are no warnings issued for the other weather phenomena
(thunderstorm, gusts of wind, rain, sight, extreme heat and wind whirls and waterspouts).

3.9 Warnings next 48 hours table
The warnings 48 hours table (figure 14) provides, just like the table weather phenomena (3.8),
more information about the warnings 0-48 hours „three maps‟ (3.7). Per weather phenomena,
the table indicates the (possible) warnings in one province, per hour, during 48 hours.
This warnings next 48 hours table is issued on the 7th of January 2011, at twenty past four in
the afternoon, local time (LT). In detail, it explains the course of the warnings for slipperiness
and snowfall, in de province of Zuid-Holland. KNMI issued an warning for extreme weather,
between four o‟clock in the afternoon and eight o‟ clock in the evening, on Friday January 7.
2011. A warning for extreme weather means: „there is great danger, therefore attention is
asked of all‟ (see figure 15). At eight
o‟clock in the evening, the warning for
extreme weather passes into an extreme
weather warning. This warning obtains
until six o‟clock in the afternoon, on
Saturday January 8. 2011. From that
moment, the state of the warning will
decrease: until the next day (Sunday
January 9. 2011) four o‟clock in the
afternoon, KNMI issues a warning for
Figure 14. Warnings next 48 hours table
dangerous weather.

3.10 Colour codes and symbols page
The colour codes and symbols page (figure 15) can be seen as the legend of the warnings 0-48
hours map, the framework „ extreme weather warning‟ and the warnings and expectations
page.
In the top table, the colours (green, yellow, orange and red) of the four-phase system are
defined. Behind these colours, the corresponding grey colour (for people with colourblindness) is placed. The next table explains the symbols. In the following tables, KNMI
combines a colour with a symbol, and defines the criteria for these combinations.
In case of an extreme weather warning for slipperiness and snowfall, the table slipperiness
and snowfall is interesting (therefore, figure 15 only shows this table). This table displays the
meteorological criteria, that must be achieved to issue a certain warning (yellow, orange
and/or red) – in the category slipperiness and snowfall. A warning for dangerous weather can
be issued, when one of the two criteria mentioned (or a combination of both), are reached:
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„nuisance caused by hail, (re)freezing of wet road
sections‟ and/or „accumulation snow zero to three
centimetres per hour‟.
A warning for extreme weather can be issued,
when one of the three criteria mentioned (or a
combination), are reached: „accumulation snow
more than three centimetres per hour or more than
ten centimetres per six hours‟ and/or „ snowfall or
snow drift with wind, more than forty kilometres
per hour‟ and/or „slipperiness, because of sleet or
freezing rain‟.
In case of an extreme weather warning, the same
criteria as for warning for extreme weather are
applied. However, an extreme weather warning
will only be issued when a certainty of ninety
percent of the criteria are met, while a warning for
extreme weather will be issued with a certainty of
sixty percent that the criteria are met. This
difference is not indicated in the colour codes and
symbols page, but the link „Het Weeralarm Nader
Verklaard‟ in the framework „extreme weather
warning‟ (3.6) does.

Figure 15. Colour codes, symbols and table
slipperiness and snowfall
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4. Meteorological background3
According to KNMI, three factors underlie the release of an extreme weather warning: the
definition of extreme weather (the meteorological criteria), the moment of release (90%
probability of occurrence) (2.1) and the impact analysis (2.3).
The definition of extreme weather differs per area (climate) on earth, since it depends on the
„return time‟ of certain weather phenomena: extreme weather occurs once a year or once in
two years, in a certain climate. This means that specific weather phenomena (to some degree)
represent extreme weather in one climate, but not in another climate on earth.
KNMI describes the definitions (criteria) of extreme weather in the Netherlands on the colour
codes and symbols page (figure 15). These definitions are not fixed: once in a while, KNMI
tightens these extreme weather criteria.

4.1 Atmospheric data
To indicate the meteorological criteria of extreme weather and its appearance (and also to
predict the general weather forecast), KNMI uses atmospheric observations and analysis of
observations from all over the world. These observations are obtained in three ways: via point
observations, remote sensing and internationally exchange of data (via World Weather Watch
(WMO)) (Holtslag, 2011).
Point observations provide data on wind, temperature, pressure, humidity and radiation at
earth‟s surface. Besides, it provides observations from earth‟s surface: weather institutes
obtain these data through radio soundings/pilot profiles and aircraft data (Holtslag, 2011). To
obtain radio soundings/pilot profiles, weather institutes all over the world release weather
balloons. These balloons are filled with helium and collect data about temperature, humidity,
pressure, wind direction and wind speed on an altitude of twenty, thirty kilometres. They
transmit data radio graphically to the weather stations, using radio probes (KNMI, 20112).
Twice a day, KNMI releases a weather balloon from its observation area in De Bilt (KNMI,
20112).
Remote sensing offer weather institutes data on precipitation patterns (radar), clouds (wind)
and profiles (satellite) and light (using lidar (light detection and radar)) (Holtslag, 2011).

4.2 Models
Different atmospheric models process the point observations and remote sensing data. All
atmospheric models are based on physics and are „an approximation of the atmosphere‟: they
cannot exactly simulate the atmosphere. Though, the models can differ from each other in
scale. Besides, meteorologists use the models in different ways in predicting the weather.
4.2.1 Scales of models
Meteorologists use three scales of atmospheric models: mesoscale models, regional models
and global models (Holtslag, 2011). Mesoscale models have a resolution of one kilometre: the
input of these models are atmospheric data per kilometre (horizontal and vertical) in a certain

3

This chapter is mainly based on an interview with Frank Kroonenberg – crisis coordinator and senior
meteorologist of KNMI. The interview is dated the 2nd of March 2011. Other sources are mentioned separately.

23

area. Regional models have a resolution of ten kilometres in a certain area (for instance the
Hirlam model). Global models have a resolution of sixteen kilometres (for instance the
ECMWF model) and cover the whole world (Holtslag, 2011).
Since the atmospheric observations do not cover every point on earth (for instance on every
kilometre in the mesoscale model), models assimilate data of one particular measurement to
other points in the corresponding area.
Computers – who perform the calculations of the atmospheric models – can only handle a
certain amount of input („resolution‟). When predicting atmospheric data for the whole earth a
resolution of sixteen kilometres is the maximum amount of data the computer can handle.
This explains why the mesoscale models can work with data on every kilometre: the area is
smaller (however the amount of data input is the same compared to the global model input).
4.2.2 Deterministic and probabilistic predictions
To predict the weather meteorologists use the models in two ways: in a deterministic and a
probabilistic way.
When using models in a deterministic way, meteorologists assume that models provide the
best possible approximation of the atmosphere. The latest (atmospheric) data (and data of six
hours ago) are entered in the model, to predict the situation of the atmosphere for the
upcoming six hours. To „read‟ the output of the model, model output statistics (MOS) are
applied.
When applying a probabilistic way, meteorologists
assume that models do not provide the best possible
approximation of the atmosphere: the model is an
approximation of reality. Hence, meteorologists enter
fifty-one different starting positions (KNMI, 20113). If
the range of the output (after applying MOS) is
accurate, then the state of the atmosphere is easy to
predict and weather forecast will be more certain.
However, if the range is not accurate, the state of the
atmosphere is uncertain. As a result, the weather
forecast will be also uncertain (KNMI, 20113).
Models, used in a probabilistic way, calculate ten days
ahead (Holtslag, 2011). The first 48 hours-output of
these models are not reliable: this has to do with the
way the model is used. Though models, used in a
deterministic way are reliable the first 48 hours.

Figure 16. Probabilistic model

Figure 16 shows an image of the EMCWF model
output (of the European Centre for Medium-Range
Weather Forecasts (KNMI, 20113)), created on the
23rd of March 2011. The model is used in a
probabilistic way. The upper graph displays the
predicted precipitation (in millimetres per day), the
middle graph represents the predicted wind speed (in
metres per second) and the lower graph shows the
expected temperature (in degrees Celsius).
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The model starts with calculating the red line. This line displays the operational ECMWF
expectation (model T1279) (using one start position) and is calculated with a resolution of
sixteen kilometres (KNMI, 20114).
Next the model calculates the green lines. These lines represent the output of fifty-one
different starting positions (performed by ECMWF model T639), using a resolution of 32
kilometres (thus, less detailed data is used in comparison to the red line). If the green lines are
closer to each other, the atmosphere is easier to predict than when the green lines give a more
diverse view (as described earlier) (KNMI, 20114).
The blue line is also measured with a resolution of 32 kilometres and uses the same starting
position as the red line. It serves as a control measurement for the red line: to look at the
effect of using a lower resolution (the fifty-one different starting positions are measured with)
(KNMI, 20114).
To predict an extreme weather warning meteorologists use models in a deterministic way.
Besides, they apply their own knowledge: „expert judgement‟. At short notice – like an
extreme weather warning – the expert judgement of meteorologists beats the „knowledge‟ of
models. Whereas in the longer term, the „knowledge‟ of models beats the expert judgement of
meteorologists.
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5. Theoretical framework
5.1 Protection motivation theory
To find out how the general public interprets information about an extreme weather warning
on the KNMI website, this study uses the protection motivation theory (PMT) of Rogers
(1983) as a starting point. PMT is an useful theory to explain whether the public does or does
not protect itself against threats in daily life (conative interpretation). However, PMT is not
the only theory that tries to explain this. Other theories such as the health belief model, theory
of reasoned action and subjective expected utility also describe (health) protective action
(Floyd et al., 2000). Although PMT has it origin in health studies – just as the other previous
described theories – the theory can also be applied to other study areas, like environmental
issues (Floyd et al., 2000). The studies of Grothmann and Reusswig (2006) and Stewart
(2009) are good examples of this. This means that PMT is also suitable in this thesis.
PMT is arranged along two cognitive processes: the threat-appraisal process (evaluation of
maladaptive response) and the coping-appraisal process (evaluation of the adaptive response).
It presumes that, in a threatening situation – with certain environmental and intrapersonal
information – people evaluate the maladaptive response (no protection) and adaptive response
(protection). The outcome of these evaluations might be protection motivation (adaptive
coping) or no protection motivation (maladaptive coping) (Floyd et al., 2000) (figure 17).
When analysing a threatening situation one must address the threat-appraisal process first:
when there is no threat perceived or identified, one cannot evaluate the coping options (Floyd
et al., 2000).

Figure 17. Model of protection motivation theory (Rogers, 1983; reviewed by Floyd et al., 2000)

Factors influencing the threat-appraisal process are „intrinsic and extrinsic maladaptive
response rewards‟ and „threat perception‟ (severity and vulnerability). The coping-appraisal
process is influenced by the factors „response efficacy‟ and „self-efficacy‟, and „response
costs‟ (Floyd et al., 2000) (figure 18).
This study defines intrinsic rewards as carrying out the maladaptive response for its own
satisfaction or interest (Ryan and Deci, 2000). In case of an extreme weather warning the
public may not protect itself due to own satisfaction or interest.
Further this research defines extrinsic rewards as carrying out the maladaptive response for its
separable outcome: an external reward or punishment (Ryan and Deci, 2000). The public may
not protect itself from extreme weather due to rewards and/or punishments of others.
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Response efficacy is the belief that the protective action (adaptive response) effectively
protects oneself or others (the public may believe that the protective action „stay home‟ is
effective in case of extreme weather), whereas self-efficacy is the belief that oneself can
perform the protective action (the public may believe it has the ability to „stay home‟) (Floyd
et al., 2000).
Response costs are costs (for instance in the form of money, time, effort or personal costs) one
has to „pay‟ when selecting the adaptive response (Floyd et al., 2000). The public may cancel
the theatre due to the weather and looses money and personal costs (fun).
According to Rogers (1983) threat perception is determined by severity (the perceived harm
caused by a hazard) and vulnerability (how vulnerable one feels with respect to a hazard)
(Floyd et al., 2000). The public may only perceives the threat of extreme weather if they
perceive its harm and feel vulnerable to this harm. In case of a natural hazard (like floods or
extreme weather), the feature of vulnerability is crucial in threat perception and self-efficacy.
Research has shown that people who perceive themselves as invulnerable regarding a natural
hazard are not prepared to cope with natural hazards (Messner and Meyer, 2006). As a result,
they experience more damage than average (Messner and Meyer, 2006).

Figure 18. Cognitive mediating processes of protection motivation theory (Rogers, 1983;
reviewed by Floyd et al. 2000)

Intrinsic and extrinsic rewards and response costs have a negative influence on protection
motivation, whereas threat perception and response and self-efficacy have a positive
influence on protection motivation (Floyd et al., 2000). According to PMT, there can be two
outcomes: protective responses (preventing monetary or physical damage) and non-protective
responses (preventing negative emotional consequences, such as fear) (Grothmann and
Reusswig, 2006). Protection motivation (protective response) occurs when both appraisals
(threat and coping) are high. No protective motivation (non-protective response) occurs when
someone has a high threat appraisal, but a low coping appraisal (Grothmann and Reusswig,
2006). If one does not perceive any threat (low threat appraisal), the PMT is not applicable
anymore (as described earlier).
Protection motivation differs per person, since it depends on environmental and intrapersonal
factors: „sources of information‟ (figure 17). According to PMT, these sources of information
consist of „verbal persuasion‟ (the spoken words of others may influence the public (not) to
protect itself from extreme weather), „observational learning‟ (things that others do may
influence the public (not) to protect itself from extreme weather), „personality variables‟
(personal characteristics may influence the public (not) to protect itself from extreme weather)
and „prior experiences‟ (previous experiences may influence the public (not) to protect itself
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from extreme weather). The last two factors (personal variables and prior experiences) play an
important role in the threat perception of the public. Paragraph 5.4 elaborates on this further.

5.2 Protection motivation theory applied to the KNMI case
In this research the KNMI website may complement the sources of information part of the
PMT, since this website may influence the protection motivation of the public as well. This
study assumes that the KNMI website may influence the threat perception (severity and
vulnerability) and the response and self-efficacy of the public.
The way KNMI communicates about extreme weather on its website may affect the threat
perception of the general public (and as a result affect the protection motivation of the public).
Besides, the KNMI website may influence the adaptive response of the public. Due to legal
reasons there is no adaptive response present on the website (2.4), though the website may
stimulate the public to come up with its own adaptive response(s): the public‟s threat
perception may cause the creation of (an) adaptive response(s)). However, according to
Grothmann and Reusswig (2006) the public will not come up with adaptive responses by
itself, if only a threat is communicated. In their research (2006) – when they only influenced
the public‟s threat perception – the general public did not take responsibility for its own
protection in case of a flood. Translated to this research, this may mean that the public will
not create its own adaptive response in case of an extreme weather warning.

5.3 Interpretation KNMI website
In order to perceive a threat and to create an adaptive response in case of an extreme weather
warning, the public has to interpret the information on the KNMI website as threatening in the
first place (cognitive interpretation). Several factors may influence the interpretation of the
information on this website, like: environmental and personal factors (as discussed earlier),
but also the composition of the website.
KNMI uses maps, tables, texts, colours and icons to communicate its extreme weather
warning to the public. The way in which the public interprets these maps, tables, texts,
colours, symbols and icons may influence the threat perception of the public (and
consequently the creation of an adaptive response).
5.3.1 The use of colours
KNMI mainly uses the colours green, yellow, orange and red on its website. The colour green
means no warning, the colour yellow addresses dangerous weather, the colour orange
communicates extreme weather and the colour red displays an extreme weather warning.
According to Leonard (1999) red is the only colour that is correctly associated with a risk
(“danger”) in comparison to other colours. In case of other colours (orange and yellow), the
public does not associate the colours with the signal words (“warning” and “caution”)
(Leonard, 1999). Therefore, Leonard (1999) recommends to use only the colour red when
communicating a risk. In case of the other colours (orange and yellow) he suggests to use cues
instead of colours (Leonard, 1999).
Though, this study assumes that using a combination of colours and cues – as KNMI does it –
is just as clear as using cues only: the colours may even emphasize the cues.
5.3.2 Content of a risk message
According to Breakwell (2000) risk information can only influence decision making of the
public when it triggers attention and is understandable for the public: the KNMI website must
be comprehensive. This study assumes that the information on the KNMI website triggers
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attention when the information looks attractive, is written nicely and is not too informative.
The information of the website may be understandable when simple language is applied and
symbols, icons and colour codes are easy to understand.

5.4 Threat perception4
5.4.1 Risk as feelings and risk as analysis
As mentioned earlier, PMT states that threat perception affects protection motivation. This
study assumes that society perceives risk in two ways in modern society, namely: risk as
feelings and risk as analysis (Slovic et al., 2004). Risk as feelings implies that people react
fast, instinctive and intuitive to danger. Risk as analysis refers to logic, reason and scientific
deliberation to manage a risk (Slovic et al., 2004). The general public often evaluates risk
quickly and automatically, based on intuitive feelings: risk as feelings. They rely on feelings
of „goodness‟ and „badness‟ in a certain situation (“the affect heuristic”). These feelings
determine whether people describe a negative of positive quality to a certain situation (Slovic
et al., 2004).
The general public uses the affect heuristic as an orienting mechanism, since it quickly and
efficiently steers them through a complex world that is uncertain and dangerous (Slovic et al.,
2004). Here, it is important to note that individuals differ in their affective reaction and their
reliance on risk as a feeling (Slovic et al., 2004). Namely, people do not only rely on risk as a
feeling. Risk as analysis also plays an important role in public risk perception, since affect
(feelings) and reason (analysis) constantly interact (Slovic et al., 2004). Risk feelings
empower people to be rational in many dangerous situations (Slovic et al., 2004). In my thesis
I assume that the feelings and ratio of the public determines how the public perceives the
extreme weather warning (risk) on the KNMI website.
5.4.2 Factors influencing threat perception
According to the PMT, threat perception depends on severity and vulnerability: “one must
believe that there is some harm [...], and that one is vulnerable to this harm.” (Floyd et al.,
2000, p.420). Risk communication literature mentions several factors that may underlie the
perception of severity and vulnerability, namely: hazard‟s characteristics, benefits of a hazard,
annual fatalities and risk perception of experts, previous experiences, trust, knowledge and
uncertainty.
5.4.2.1 Hazard’s characteristics
Slovic, Fischhoff and Lichtenstein (1985; reviewed by Slovic, 1987) argue that risk
perception of the public is determined by the perception of dread. When the public perceives
dread, it also perceives risk and vice versa. The perception of dread depends on the
characteristics on a hazard (Slovic, Fischhoff and Lichtenstein 1985; reviewed by Slovic,
1987). These characteristics are: controllability, dread, (global) catastrophic potential, fatal
consequences, equitability, affected people, threat to future generations, development (risk
reduces or increases in time) and voluntariness. Slovic, Fischhoff and Lichtenstein (1985;
reviewed by Slovic, 1987) use the term „dread‟ in two ways: they mention it as a determinant
of risk and define it as a hazard‟s characteristic. It is unclear why they use this term in two
ways in their article.
The status of the hazard characteristics influence whether the public perceives a high or a low
risk. People perceive more risk if; they think a hazard is uncontrollable, they perceive a high
dread, they perceive the hazard as (global) catastrophic, they ascribe fatal consequences to the
hazard, the hazard is not equally distributed in society, the hazard may influence future
generations, the hazard increases in time and the hazard is taken involuntary (Slovic,
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Fischhoff and Lichtenstein, 1985; reviewed by Slovic, 1987). On the other hand, people will
perceive less risk if; they think a hazard is controllable, they perceive a low dread, they
perceive the hazard as not (global) catastrophic, they ascribe no fatal consequences to the
hazard, the hazard is equally distributed in society, the hazard only affects individuals, the
hazard may not influence future generations (or may influence them a little), the hazard easily
reduces in time, the hazard decreases in time and the hazard is taken voluntary (Slovic,
Fischhoff and Lichtenstein, 1985; reviewed by Slovic, 1987).
In case of an extreme weather warning, the hazard – extreme weather – can be characterized
as not equally distributed in society and not individual.
First of all, this study assumes that extreme weather is not equitable: the extreme weather may
affect some regions in the Netherlands more than other regions. For instance: areas near rivers
may suffer from floods due to extreme rainfall, whereas other areas (who are not located near
rivers) do not.
Secondly, the hazard of extreme weather is not individual: it happens to a large group of
people (in the affected region).
In comparison to the aforementioned characteristics, I think the characteristics controllability,
dread, catastrophic potential and fatal consequences, threat to future generations and
voluntariness are more sensitive to personal interpretation. (The characteristics „equitability‟
and „affected people‟ are also sensitive to personal interpretation off course, though this study
assumes that the public may not disagree on these two characteristics in case of an extreme
weather warning).
In the first place, extreme weather cannot be controlled: it happens or it does not happen.
However, this study assumes that the public may feel „in control‟ or „not in control‟ under
certain conditions. For instance, the feeling of control may differ per transportation mean: the
public may feel in control when walking outside with extreme weather, whereas it may not
feel in control when driving a car with extreme weather.
Next, the extent to which someone fears a hazard (dread) may differ per person. Some people
may be more afraid of extreme weather than others. This depends on environmental and
personal factors.
Further, an extreme weather warning may have catastrophic potential. The extreme weather
may destroy cars, houses, infrastructure and so on. Besides, an extreme weather warning may
have fatal consequences: it may injure or kill people. Though the interpretation of the
catastrophic potential and fatal consequences may differ per person: some people may
estimate the catastrophic potential and fatal consequences – for instance of transportation
means – differently (due to environmental and personal factors).
Also, the public may interpret the threat to future generations in two ways in case of an
extreme weather warning. Some people may interpret extreme weather as a temporarily
hazard and not threatening to future generations. However, some people may interpret
extreme weather as a part of climate change: due to climate change, extreme weather will
occur more often and becomes a threat to future generations too.
Finally, this study assumes that the hazard of extreme weather can be voluntary and/or
involuntary: one part of the public may choose (not) to go outside in case of an extreme
weather, whereas others may not have a choice (they may have to go outside, since their boss
expects them on work among others).
This study assumes that the characteristic „development‟ cannot be applied to extreme
weather easily. Namely, one cannot speak about an increasing or decreasing extreme weather
warning, since KNMI only issues an extreme weather warning when certain meteorological
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criteria are met (and after an impact analysis): if the risk of extreme weather warning is
decreasing KNMI cancels the extreme weather warning.
5.4.2.2 Benefits of a hazard
According to Slovic (1987), the benefits of a hazard also influence risk perception. Slovic et
al. (2004) elaborate on this point. In their article, they state that the information about the
benefit of a hazard changes risk perception and vice versa. If information suggests that the
benefit of a hazard is low, the public will not feel favourable toward this hazard and judge the
risk of this hazard as high. On the other hand, if information suggests that the benefit of a
hazard is high, the public will feel favourable toward this hazard and judge the risk of this
hazard as low (Finucane et al., 2000; reviewed by Slovic et al., 2004). Slovic et al. (2004)
explain this statement by using an example of pesticides (hazard): if the public perceives the
benefits of pesticides as low, it will not feel favourable toward pesticides, and perceives its
risk as high. However, if the public perceives the benefits of pesticides as high, it will feel
favourable toward pesticide, and perceives its risk as low.
This theory can also be applied vice versa: if information indicates that a risk is low, the
public will feel favourable toward this hazard and perceives its benefit as high. And if
information indicates that a risk is high, the public does not feel favourable toward this hazard
and perceives its benefit as low (Finucane et al., 2000; reviewed by Slovic et al., 2004).
However, this study assumes that this rule fits better in case of a high risk perception, than in
case of a low risk perception. When one perceives the risk of a hazard as low, one does not
automatically perceives the benefits of this hazard as high: one may feel the same about the
hazard. In case of a high risk perception, it may be more logical to assume that the benefits
toward this hazard will decrease.
This study assumes that some people may interpret the benefits of extreme weather as high,
whereas other may interpret the benefits as low. Some people may not like extreme weather
(low benefits), since they are not able to do the things they had planned. According to Slovic
(2004) these people will judge the risk of extreme weather as high. Other people may like
extreme weather (high benefits): for instance, they may interpret driving a car with extreme
weather as an exciting experience. As a result, these people will judge the risk of extreme
weather as low.
5.4.2.3 Annual fatalities and risk perception experts
Another factor influencing risk perception is the amount of deaths caused by a hazard in an
average and disastrous year (Slovic, 1987). This factor falls within the category of risk as
analysis: it has to do with logic and reason. This study assumes that the general public may
not rely on this factor initially (5.4.1). Though it may influence the risk perception of the
public too, since affect (feelings) and reason (analysis) constantly interact (Slovic et al., 2004)
(5.4.1).
According to Slovic (1987), experts‟ risk perception depends more on the factor of annual
fatalities. As a result this study assumes that experts‟ risk perception is more determined by
risk as analysis. The article of Slovic et al. (2004) confirms this assumption: public risk
perception and expert risk perception differ from each other, since the public focuses on the
feelings of a risk (dread) and the experts on the analysis of a risk (for instance mortality
statistics).
The experts (meteorologists) are partly responsible for the extreme weather warning
information on the KNMI website. The website lay-out (and the format) is created by the
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communication department of KNMI, though the texts on the website are written by the
meteorologists themselves. Since the experts‟ (meteorologists) and public‟s risk perception
differ from each other (the public focuses on feelings of a risk and experts on the analysis of a
risk), it may be the case that the texts of the meteorologists are not coming through well on
the side of the public. Factors meteorologists find important (and write in their texts) may be
not important to the public: the texts on the website may not be adjusted to the need of the
public.
5.4.2.4 Previous experiences
Previous experiences with natural hazards (like floods, hurricanes or other extreme weather)
also determine whether people perceive a high or low risk (Peacock et al., 2004). Here,
damage – caused by a previous natural hazard – is seen as an important influencing factor:
people who experienced damage from earlier hazards will perceive a higher risk, compared to
people who had not (Burger and Plamer, 1992; Helweg-Larsen, 1999; reviewed by Peacock et
al., 2004). Slovic et al. (2004) explain that the human body marks images (previous
experiences) by positive and negative feelings, and that these feelings are linked to somatic or
bodily states. If one has a negative experience with a hazard, this is stored by the body. If this
type of hazard appears again, the body sounds alarm. This also happens the other way around:
if one has a positive experience with an hazard, the body will not sound alarm if a hazard
appears again.
This research assumes that people who previously experienced damage from a certain type of
extreme weather will perceive a higher risk when KNMI issues an extreme weather warning
for the same type of weather again. On the other hand, people who previously experienced no
damage from this certain type of extreme weather will perceive a lower risk when KNMI
issues the same extreme weather warning again.
5.4.2.5 Trust, knowledge and uncertainty
In case of an unfamiliar, exceptional and complex natural hazard (like extreme weather), risk
perception also depends on trust. There are different forms of trust: trust in the message, trust
in the decision makers (experts/scientists) or trust in the organisation.
In case of a hazard, the public often finds it difficult to understand the intricate knowledge
about its risk and uncertainty (Siegrist and Cvetkovich, 2000). If the public has feelings of
risk and uncertainty, decision makers (or organisations) have to reduce these feelings (Paton,
2008). In order to do so, it is important that the public trusts the decision makers (or
organisations and its message(s)) (Paton, 2008). Research has shown that when the public has
confidence (trust) in risk management (from decision makers or organisations and its
message(s)), this positively influences the acceptance of a risk (Slovic, 1993).
This study assumes that extreme weather is an exceptional and complex hazard. First of all, an
extreme weather warning is not issued often by KNMI (47 times between 1999 and 2009
(KNMI, 2009)). Besides, it is a very complex hazard: many factors affect the weather and
weather forecasts are created by using difficult models. Since, extreme weather is exceptional
and complex this study assumes that the general public finds it difficult to understand the
knowledge about the risks and uncertainties of extreme weather. Therefore, trust in KNMI
may be important in this case.
5.4.3 Threat perception and the KNMI case
The previous paragraphs (5.4.2.1 to 5.4.2.5) discussed several factors (hazard‟s
characteristics, benefits of a hazard, annual fatalities, previous experiences and trust,
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knowledge and uncertainty) affecting the threat perception of the public. In this research, all
factors may be applicable to the KNMI case. Therefore, this study integrates them all.
Though this research will not use some factors of „hazard‟s characteristics‟, namely:
„equitability‟, „affected people‟ and „development‟. This study assumes that the public will
not disagree on the first two characteristics and that the latter characteristic cannot be applied
to the KNMI case.

5.5 Renewed protection motivation theory
This reasearch uses an expanded version of PMT to guide the data collection (figure 19). First
of all, this study adds the KNMI website to the „sources of information‟-part of PMT. It
places the website under the heading „environmental‟, since it is a source from outside that
influences the public‟s threat perception. Secondly, this study expands the „threat perception‟part of PMT with factors underlying severity and vulnerability: hazard‟s characteristics
(controllability, dread, (global) catastrophic, fatal consequences and threat to future
generations), trust, knowledge and uncertainty and benefits of a hazard. The renewed PMT
mentions previous experiences in parentheses, since it is really important in threat perception.
Though, it is already mentioned in the „sources of information‟-part („prior experiences‟).
Finally, PMT focuses on conative interpretation. However this research also wants to
investigate the cognitive interpretation of the public. Therefore, it added „cognitive
interpretation of the KNMI website‟ to the PMT.
Threat perception
Severity & Vulnerability:
- Hazard’s characteristics

Intrinsic Rewards
Extrinsic Rewards

- controllability
- dread
- (global) catastrophic
potential
- fatal consequences
- threat to future generations

-

Sources of information
Environmental
- Verbal Persuasion
- Observational Learning
- KNMI website

- Trust, knowledge and uncertainty
- Benefits of a hazard
(- Previous experiences)

Coping Modes
Protection Motivation

Adaptive Mode
Maladaptive Mode

Intrapersonal
- Personality Variables
- Prior Experience
Response Efficacy
Self-Efficacy

-

Response Costs

Cognitive interpretation
KNMI website
- Comprehension (maps, tables,
texts, colours and icons)

Figure 19. Renewed PMT
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6. Method
To find out how the public may interpret the KNMI website with an extreme weather warning
lay-out, this study performed eighteen semi-structured interviews. A written list of questions
and instructions on particular things that need extra attention guide this type of interview. All
semi-structured interviews need to cover each question or instruction in the written list
(Southwold, 2002).

6.1 Interviews
The questionnaire in Annex 1 displays the written list of questions and instructions of this
research. Here, the topics of the renewed PMT (figure 19) are central. The first questions in
the questionnaire focus on the cognitive interpretation part of the renewed PMT, since this
research assumes that the interpretation of the information on the KNMI website (cognitive
interpretation) determines if respondents (not) address the threat-appraisal process.
In this part of the interview, the informants looked at a printed version of the hypothetical
KNMI website, in case of an extreme weather warning for slipperiness and snowfall (see
chapter three). All respondents described their interpretation of the website per image.
The following questions in the questionnaire concentrate on the conative part of the renewed
PMT. The informants described what kind of impact the extreme weather warning – for
slipperiness and snowfall on the KNMI website – had in their daily lives. During their
description, the interviewer kept all factors influencing protection motivation in mind
(response and self-efficacy, threat perception, intrinsic and extrinsic rewards and response
costs) and made sure that the respondents addressed all factors.
The hypothetical version of the KNMI website displays an extreme weather warning for
slipperiness and snowfall, since this type of extreme weather warning suited the most in the
„interviewing period‟, namely January and February.

6.2 Informants
As described earlier, this study carried out eighteen interviews with eighteen people
(„informants‟). All eighteen interviewed informants differed in characteristics, in order to
obtain various interpretations of the KNMI website.
All respondents had to be familiar with internet and internet websites, since the study focuses
on the KNMI website. The informants differed from each other in gender (men and women),
age (18-25 years, 26-55 years and 55 years and older) and level of education (secondary
school level, MBO level and HBO or WO level) (table 1).
Though, the division of level of education was not applied to all categories: it was very
difficult to find informants with only a secondary school level in the age of 18-25 years, since
most adolescents continue studying after secondary school nowadays (this is the most
common thing to do). Currently, the most common education levels are MBO level, HBO
level and WO level. Therefore, these levels of educations replace the secondary school level,
MBO level and HBO or WO level in the category 18-25 years (men and women).
Most interviews I collected via my own network: I asked familiar persons to participate in my
research. Though, I could not cover all categories with my own network. Therefore, I asked
some employees of Wageningen University if I could interview them.
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Informant
1
2
3
4

Gender
Men
Men
Men
Men

Age
18-25 years
18-25 years
18-25 years
26-55 years

5
6
7

Men
Men
Men

26-55 years
26-55 years
55 years and older

8
9
10
11
12
13

Men
Men
Women
Women
Women
Women

55 years and older
55 years and older
18-25 years
18-25 years
18-25 years
26-55 years

14
15
16

Women
Women
Women

26-55 years
26-55 years
55 years and older

17
18

Women
Women

55 years and older
55 years and older

Level of education
MBO level
HBO level
WO level
Only secondary
school
MBO level
HBO or WO level
Only secondary
school
MBO level
HBO or WO level
MBO level
HBO level
WO level
Only secondary
school
MBO level
HBO or WO level
Only secondary
school
MBO level
HBO or WO level

Table 1. Division of informants

6.3 Analysis of the interviews
After conducting the interviews – who were all recorded on a recording device – I wrote out
the interviews. Next, I labelled the written interviews per reaction and sorted these reactions
per topic and by type of reaction. Chapter seven and eight discuss the analysis of these sorted
reactions.
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7. Cognitive interpretation
This chapter describes how the informants interpret the KNMI website with an extreme
weather warning lay-out. It discusses the most interesting interpretations of the respondents
per image (in the same order as in chapter three). The last paragraph elaborates on the colours
of the four-phase system (red, orange, yellow and green), since these colours often return on
the website. If an image and/or sign is very unclear to some informants, this chapter mentions
a recommendation to KNMI on how it can reduce the confusion. Further, this chapter often
uses the words „extreme weather warning‟, „extreme weather‟ and „warnings‟. In Dutch, these
words mean „weeralarm‟, „extreem weer‟ and „waarschuwingen‟, respectively.

7.1 Precipitation radar
The interpretation of the overall aim of the precipitation radar
(figure 20) does not differ among the respondents. All
informants indicate that the radar displays information about
when and where precipitation will fall. Besides, they all
(explicitly and implicitly) state that the radar moves on the
website.
Though the respondents respond differently to some separate
signs of the precipitation radar, namely: the different shades of
grey, the topography of the map and the definition of
precipitation.
7.1.1 Shades of grey
Figure 20. Precipitation radar
The informants give two reactions to the different shades of
grey on the radar. One part of the informants interprets the grey
colours as icons. According to them these colours represent different types of clouds. The
darkest grey displays a very dark cloud causing a lot of precipitation, and the lightest grey
shows a white cloud producing no precipitation („cloudiness‟):
“The clouds have three different colours, and I think that the darkest parts are precipitation.
[…] (the other colours) are just clouds, with maybe some rain in it. At least, that is the middle,
the lightest are just clouds.”

The different grey shades may underlie this reaction. Some informants associate the grey
shades with clouds, since clouds cause precipitation and exist in different grey colours. KNMI
can avoid this confusion by displaying the precipitation radar in other colours – which do not
evoke the association with clouds – like red or purple.
Another part of the respondents interpret the shades of grey in a symbolic way (as intended by
KNMI). They state that the colours indicate different levels of precipitation. The darkest grey
represents the most precipitation and the lightest grey the least precipitation:
“Normally, the dark tones indicate heavy precipitation in the precipitation radar, and the
light tones little.”

7.1.2 Topography of the map
The respondents also interpret the topography of the map in two ways. Some informants only
appoint the Netherlands in the map, while others also mention other countries such as
Belgium, Germany, France and Luxemburg:
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“I see a satellite image of the Netherlands.”
“What I see is the Netherlands […] with a piece of Germany and Belgium.”

An explanation for this difference in interpretation may be that the „internationally‟ focussed
informants identify themselves more with the European Union, whereas the „nationally‟
focussed informants identify themselves more with the Netherlands.
The „internationally‟ focussed informants may interpret the Netherlands as one part of a larger
body: the European Union (EU). They may travel often to neighbouring EU countries (such as
Belgium and Germany) and/or may feel more involved in the EU (due to the „Euro‟ or via
media coverage on the EU). The „nationally‟ focussed informants may see the Netherlands as
an independent country (independent of the EU): they may not travel often to other EU
countries and/or may not feel very connected to the EU.
As a result, the „internationally‟ focussed informants appoint other EU countries (like
Belgium, Germany) in the map. While the „nationally‟ focussed informants only indicate their
own country.
7.1.3 Definition of precipitation
The informants mention three definitions of precipitation: „rain‟, „snow and rain‟ and „liquid‟.
Rain is the most common form of precipitation in the Netherlands. Therefore one part of the
respondents may associate precipitation with rain:
“I assume that it is raining here and here.”

One or two months before conducting the interviews for this research, there was a lot of
snowfall in the Netherlands. Possibly this snowfall was still fresh in the memory of the
informants who determined precipitation as „snow and rain‟:
“The title indicates precipitation radar, […] basically it also can be snow, not only rain
actually.”

Some informants define precipitation as liquid. These informants may have more knowledge
about how the precipitation radar works. Often watching the weather forecast on television or
looking up background information about the weather may cause this knowledge:
“I think (it represents) liquid. That it has to be wet, to detect it.”

Though, not all respondents define precipitation:
“This just seems like a precipitation area to me .”

These informants may be so familiar with using the word „precipitation‟ that they do not feel
the need to define it anymore. A reason for this may be that this part of the respondents often
look at the KNMI pages on „NOS Teletekst‟ or at other weather websites (such as
www.weer.nl). These pages do not define precipitation too: they only display the probability
of occurrence of precipitation. Consequently, precipitation becomes an often used common
term that does not need to be defined and whereby everyone has its own idea(s).
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7.2 Warnings 0-48 hours map
All informants state that the warnings 0-48 hours map (figure
21) identifies possible warnings in the Netherlands. The
respondents understand that KNMI issues an extreme weather
warning in the southern part of the Netherlands and warnings in
the northern part of the country. However, the informants
define an extreme weather warning (red) and warnings (yellow)
in different ways. Besides, they react variously to the
slipperiness and snowfall icon in the map.
7.2.1 Definition of the extreme weather warning (1)
The respondents react to the extreme weather warning in the
southern Netherlands in three ways. First of all, some
informants only mention the severity of the warning and
describe an extreme weather warning as something dangerous,
serious, special or a (large) warning:

Figure 21. Warnings 0-48 hours
map

“[…] it is currently dangerous weather.”

These informants may only focus on the term „extreme weather warning‟ and the colour red to
define the warning in southern Netherlands. They do not link the warning to a type of weather
(even though some do describe the slipperiness and snowfall icons). The title of the map
(„warnings 0-48 hours‟) may underlie this reaction. Since the title emphasizes on warnings,
some informants may only search for „warning information‟ (information on the colours). The
legend strengthens this idea: it only gives an explanation of the colours (the warnings) and
does not explain the meaning of the icons.
The aforementioned definition of an extreme weather warning (as something dangerous,
serious, special or a large warning), may result of the term „extreme weather warning‟ or the
colour red. To some informants the term „extreme weather warning‟ provides enough
information about the situation: the informants may know that an extreme weather warning
stands for danger due to prior experiences and/or may be influenced by the term „warning‟ (in
Dutch: „alarm‟):
“An extreme weather warning is very serious.”
“That is a warning [„alarm‟], that actually means that you have to watch out.”

Other informants may focus on the colour red: they associate the colour red with danger.
Paragraph 7.10 („Colours‟) elaborates on this further.
Secondly, some informants describe the severity of the warning (as aforementioned) and
complement this description with a certain type of weather (slipperiness or snowfall):
“In that area, they expect an extreme weather warning […], an extreme weather warning that
warns for slipperiness.”

Two reasons may underlie the involvement of the icons in the definition of the warning:
knowledge and/or experience. These informants may often visit the KNMI website and are
familiar with the warnings 0-48 hours map. Consequently they know how to „read‟ this map
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and link the icons to the warnings. Further, these respondents may have a lot of experience in
„reading‟ maps and/or graphs in general: they are trained to interpret maps and/or graphs and
therefore pay more attention to details.
Third and last, some informants do not define the extreme weather warning. An explanation
for this may be that these informants do not really understand the aim of the map:
“This is an extreme weather warning […], but wherefore it is I don‟t know. […] I cannot
place it.”

These informants may not have a lot of experience in „reading‟ maps and/or graphs in general
and/or have never seen this map on the KNMI website before. Additional information may
help them to understand the map.
Other informants – who also do not define the extreme weather warning – may not be very
impressed by this warning. If you find something not interesting you will not pay a lot of
attention to it. The informants may find the term „extreme weather warning‟ not very
spectacular and/or are not influenced by the colour red. Personal and environmental
characteristics may underlie this reaction.
7.2.2 Definition of the warnings (1)
The respondents also react differently to the warnings in northern Netherlands: some
informants only mention the severity of the warning, whereas others describe the severity and
type of weather of the warning. One part of the respondents do not define the warnings.
First of all, one part of the informants only defines the severity of warnings. They react in two
ways: some informants describe the severity in an absolute way (just like the extreme weather
warning):
“[…] yellow is warning, thus you have to look out.”

On the other hand, other informants describe it in a relative way. They link the severity of the
warnings to the severity of the extreme weather warning. These informants define the
warnings as „less worse than extreme weather warnings‟:
“Here [extreme weather warning], you really have to take it serious, and here [warnings]
less; you have to pay little attention.”

Both reactions indicate the warnings as less severe compared to the extreme weather warning.
An explanation for this may be the relationship between the colour red (extreme weather
warning) and the colour yellow (warnings). Paragraph 7.10 elaborates on this connection.
Further, the respondents may interpret the term „warnings‟ as less dangerous than an „extreme
weather warning‟. As stated in the introduction of this chapter, „extreme weather warning‟ is
translated in Dutch as „weeralarm‟ and warnings as „waarschuwingen‟. The informants may
associate the word „alarm‟ with more danger than „waarschuwingen‟.
The title of the map („warnings 0-48 hours‟) may explain why the informants do not involve
the slipperiness and snowfall icons in this case too (7.2.1).
Secondly, the respondents also mention the severity of the warnings complemented with a
certain type of weather, namely slipperiness:
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“In the yellow part, you just must watch out for […] slipperiness.”

Here the informants may combine the severity and type of weather of the warnings for the
same reasons as in case of the extreme weather warning (knowledge and experience) (7.2.1).
It is interesting to note that the informants ascribe slipperiness and snowfall to the extreme
weather warning, whereas they only ascribe slipperiness to warnings. An explanation may be
that the informants find snowfall a more exceptional type of weather (it does not happen
often), in comparison to slipperiness. Hence, the respondents ascribe snowfall to an extreme
weather warning, since that is also an exceptional warning type. Slipperiness is a more
common weather phenomenon (during the winter season). Though, it is still a very
treacherous type of weather. Therefore, the informants may classify it on multiple levels.
Third and last, some informants do not define the warnings in northern Netherlands. Here, the
same reasons (understanding and interest), just like in case of an extreme weather warning
(7.2.1) may be applied:
“Thus yellow means a warning, (but) momentarily I don‟t know what yellow exactly means.”

These reasons may be supplemented by an extra note: extreme weather warnings may be
more well-known by the informants than warnings, since they have a larger impact than
warnings. Hence KNMI pays more attention to the communication of its extreme weather
warning (via „NOS Teletekst‟ among others) and pays less attention to its warnings. Further,
not everybody may recognize the warnings, since they are a relative new concept (since
February 2010). As a result, informants may define an extreme weather warning earlier than
warnings. Besides, the recognisability of the colours red and yellow may play a role (7.10).
7.2.3 Slipperiness and snowfall icon
The respondents ascribe seven definitions to the slipperiness and snowfall icon. Almost all
informants interpret the icon as something that has to do with ice and coldness, namely: frost,
slipperiness, snowfall, slipperiness and snowfall, snow and hail and something icy. Though a
lot informants are not sure about their interpretation:
“And is this frost? I don‟t know what that means. […] That snow thing, that is frost […] I
think so.”
“[…] there are asterisks mentioned, I don‟t know what they mean. […] Probably something
like snow.”

A lack of explanation may underlie this confusion. The types of warnings are defined,
whereas the icons are not. The drawing of a crystal in the icon gives the respondents a little
hint towards „icy weather phenomena‟ (these crystals sometimes appear on the windows if it
is freezing), though they are not sure about their own definition: most informants post an
assumption.
One part of the informants defines the meaning of the icon without hesitation. However some
of these informants do not define the icon correctly: they may also need an explanation of the
icon. There are also informants who define the icon correctly. They may be familiar with the
KNMI website and the warnings 0-48 hours map or have seen the icon (with explanation)
more often.
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Some informants do not mention the icons at all. An explanation may be that they do not
identify the icons in the map, because of the domination of the warnings (7.2.1, 7.2.2).
Further, some informants may not be impressed by the information (7.2.1, 7.2.2).

7.3 Expectations map
The respondents state that the expectations map (figure 22)
displays the general weather expectations for the next days.
Besides all informants indicate the temperature in the map.
Though some signs give rise to multiple reactions such as the
snow icons, the symbol for wind and the time table. Further,
some informants link the map to an extreme weather warning,
while others do not.
7.3.1 Snow icons
The respondents give three reactions to the snow icons in the
map. In the first place, some informants make a distinction
between the icons: they distinguish between the icons with
more asterisks and the ones with little asterisks. According to
them, the icons with more asterisks indicate more snowfall (as
it was intended):

Figure 22. Expectations map

“This map shows that there will be snowfall throughout the Netherlands. However, in one
place worse than in another place. […] In Limburg and Zeeland and the middle part of the
country there are more asterisks, so there will be more snowfall.”

Secondly, other informants mention the snow icons, however they do not distinguish between
more or less asterisks:
“They indicate snow-showers.”

An explanation may be that the colour of the map is too light, through which the amount of
asterisks becomes difficult to distinguish by some informants. Another reason may be that the
informants are not familiar with icons with different amounts of asterisks. Normally, this
variety of icons does not appear on the KNMI website; there is only one icon for this type of
snowfall (see 3.4). If one does not know there is a variety, one does not look for it in the map.
Third and last, some informants do not mention the snow icons. It may be that these
informants do not detect the icons due to the light colours of the map (as described before):
the icons are not conspicuous.
7.3.2 Wind symbol
The wind symbol can be divided in two parts: wind speed and wind direction. This paragraph
first discusses the wind speed and after that the wind direction.
7.3.2.1 Wind speed
The informants interpret the wind speed in five ways. First of all, one part of the respondents
interprets the wind speed as „light to moderate wind‟ (as intended by KNMI):
“[…] that is moderate wind.”
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These informants may be familiar with the Beaufort system and where it stands for. An
explanation for this may be that this part of the respondents often look at the weather forecast
(on the television, internet and so on), where the wind speed is discussed in Beaufort and in
words.
Secondly, some respondents interpret the wind speed as quite powerful:
“[…] with a pretty cold wind, and powerful wind.”

There may be two explanations to clarify this reaction. Firstly, the informants may not know
where the different wind speeds stand for (in Beaufort), since this is not mentioned in the
map. As a result, they may gamble. Secondly, the informants may practice water sports (such
as sailing), whereby common moderate wind may feel as a powerful wind. Consequently,
they define light to moderate wind speed as a powerful wind.
Thirdly, some informants doubt about the symbol. They do not know for sure that the
symbols indicates wind:
“And this is the wind direction? I think so? Wind speed two? […]”

An explanation may be that some informants have never seen the this wind symbol before:
“I have not seen these arrows frequently.”

KNMI can avoid this confusion by displaying a small legend in the map (just like in the
warnings 0-48 hours map), which explains the meaning of the symbols and icons used in the
map.
Fourth, some informants only mention the wind speed. However, they do not define it:
“These circles with an arrow indicate the […] wind speed.”

A reason for this may be that the informants do not know what the numbers mean, since the
map does not clarifies this. As a result, the informants do not describe the wind speed.
Another reason may be that the informants find the wind speed numbers not extreme enough
to link a description to: the wind speed is not very extraordinary.
Fifth and last, some respondents do not mention the wind speed at all. It may be that these
informants do not indicate these symbols, since they focus more on other symbols or icons in
the map. Besides, they may only focus on the arrows of the symbol and forget to mention the
wind speed.
7.3.2.2 Wind direction
The informants give three reactions to the wind direction. Some informants determine the
wind direction, whereas others only mention the wind direction:
“They expect […] wind from the southeast, no, southwest.”
“Further they clearly indicate […] the wind direction.”
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A reason why some informants do not determine the wind direction, is that they are not sure if
the symbol determines wind (7.3.2.1).
One part of the respondents does not mention the wind direction. This part of the respondents
may not mention these symbols, since it focuses more on other symbols or icons in the map.
Next, they may only focus on the wind speed and forget to describe the wind direction.
7.3.3 Time table
The informants give three reactions to the time table (for which time period the expectations
apply). In the first place, one part of the informants interprets the time period as the night
from Friday (January 7. 2011, 6 o‟clock in the evening) to Saturday (January 8. 2011, 6
o‟clock in the morning) (as intended by KNMI). The bold arrow and text indicate this:
“This applies from six o‟clock in the evening to six o‟clock in the morning […], (I conclude
that) from the bold ink.”

Secondly, other respondents define the time period as „the next days‟:
“These are clearly the expectations for the next days, […],this applies for this evening twelve
o‟clock to Friday six o‟clock in the morning, and on Friday from six o‟clock in the morning to
six o‟clock in the evening, and the night from Friday to Saturday, from six o‟clock to six
o‟clock again, and Saturday in the daytime from six to six again.”

An explanation may be that the informants do not notice the bold arrow and text. Then it
seems that the expectations are issued for the next days and not just for one part of that. When
one sees this map on the website this may be easier to understand, since then one can click on
it.
Third and last, some informants do not mention the time table at all. Two reasons may
underlie this reaction. First, some informants may focus so much on the map that they simply
do not see the time table. Secondly, other informants may look at the issue date at the bottom
of the map and expect the expectations to happen from that moment to a certain (not defined)
moment in the future:
“It is the same date, twenty past four in the afternoon on the 7th of January, and then you see
that the temperature is just below zero degrees […], and there will be snowfall […].”

7.3.4 Definition of the extreme weather warning (2)
Some respondents link the information of the expectations map to the extreme weather
warning issued in the warnings 0-48 hours map (7.2.1), while other informants do not. The
informants who indicate the extreme weather warning in the expectations map, may see the
expectations map as a part of the whole website. They integrate the warnings 0-48 hours map
with the expectations map: they link the information about snow in the expectations map with
the extreme weather warning area in the warnings 0-48 hours map.
The informants who do not mention the extreme weather warning may interpret the
expectations map as an independent map. They do not link the map to the rest of the website.
Two explanations may underlie these different reactions. First of all, it may be caused by the
design of the research, since all informants are asked to discus the images on the website
separately. Consequently, the relations between the images does not strike all informants.
Secondly, the expectations map does not indicate an extreme weather warning; it only
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provides general weather expectations and does not link it to the previously issued extreme
weather warning. Hence some informants do not recognize the link between the expectations
map and the warnings 0-48 hours map.
The respondents who mention the extreme weather warning react in two ways: one part only
describes what type of weather the warning entails and the other part describes the severity
and the type of weather of the warning. All informants indicate the type of weather as
snowfall, discharging into slipperiness:
“[…] there where they issued the warning, in the previous picture, there are the heaviest
snow-showers, […], and it will be very slippery.”
“There will be snowfall, yes that can freeze, […], off course you have to be alert, […], it will
be dangerous weather.”

The informants who only ascribe a type of weather to the extreme weather warning may not
focus on the severity of the weather, since the expectations map does not display the colour
red. It may be that these informants are more influenced by the colour red than the word
„extreme weather warning‟ (since they do mention the word „extreme weather warning‟).
The informants who mention the severity and type of weather of the warning may be more
influenced by the word „extreme weather warning‟ than the colour red, since they do describe
the situation as dangerous.
A reason why all informants combine the extreme weather warning to a type of weather
(snowfall and slipperiness), may be that the aim of the expectations map is to provides general
weather expectations (in this case snowfall).

7.4 Extreme weather warning map
All informants indicate that the extreme weather warning
map (figure 23) displays the snowfall in the Netherlands.
However, the respondents give different reactions with
regard to the amount of snow in the extreme weather warning
area, the location of the green area and the definition of the
extreme weather warning.
7.4.1 Amount of snow in the extreme weather warning
area
The informants interpret the green area – amount of snow in
the extreme weather warning area – in four ways. (This
section does not discuss the area of the warnings, since this
does not add any value to the outcome.)

Figure 23. Extreme weather
warning map

First of all, some informants indicate that the map displays
the amount of snowfall during six hours (as KNMI intended it):
“The expectation is that there will fall ten centimetres of snow in six hours.”

The informants may be familiar with this map, may have experiences with reading maps
and/or graph in general or may find the indication of the amount of snowfall clear.
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Secondly, some respondents interpret the amount of snowfall in the same way as
aforementioned, however they do not indicate the correct time period:
“Then you know exactly where the snow falls in the Netherlands, […], and it falls with ten
centimetres per hour? That is a lot.”

An explanation for this reaction may be that some informants cannot „read‟ the amount of
snow indicated in the map properly, since the text is displayed really small. KNMI can avoid
this confusion by enlarging the text:
“And it mentions ten centimetres in, I believe, I cannot see it very good, eight hours, yes.”

Thirdly, some informants indicate that the ten centimetres of snow will lie on the ground for
six hours:
“I assume, it concerns the location of the snow, for how long the snow will lie on the ground,
or anything like that.”

A reason for this explanation may be that the informants focus on where to prepare for: one
must not prepare for the snowfall, one must prepare for the snow that lies on the ground.
Namely, the latter causes trouble such as slipperiness.
Fourth and last, some informants indicate that they simply do not know what the green area
means:
“At six o‟clock is mentioned here, at six o‟clock. Yes, what they mean with six o‟clock, I don‟t
know.”

There are two reasons to explain this reaction. The first explanation is that the informants may
not be familiar with the extreme weather warning map and it signs. Secondly, the informants
may not have the knowledge and experience to „read‟ this kind of maps. Here, additional
information may contribute to a better understanding.
7.4.2 Location of the green area
The respondents give four reactions to the location of the green area. In the first place, some
respondents define the location of the green area as the southern and central part of the
Netherlands (as intended by KNMI). This corresponds to the area KNMI indicated on the
warnings 0-48 hours map:
“They indicate the part of the country, for which it applies, I mean it mainly is the middle and
south part of the country […]”

Secondly, some informants define the location of the green area as the central part of the
Netherlands:
“In the centre of the country they expect a lot of snow.”

An explanation for this reaction may be that the extreme weather warning map displays a
larger map of Europe, in comparison to the three previously displayed maps (precipitation
radar, warnings 0-48 hours map and the expectations map). The informants may think that the
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map of the extreme weather warning map displays the same size as the other maps. As a
result, it seems that only the central part of the Netherlands suffers from snowfall.
Next, some informants only mention the green area in the map:
“Moderate to heavy snowfall up during the night. That will be under that green dotted part
[…]”

A reason for this reaction may be that the green dots attract more attention in comparison to
the topography of the map, since the informants may see these dots for the first time.
Consequently, the informants do not indicate the location of the green area.
Fourth and last, one part of the respondents does not mention the location of the snowfall.
This part may never seen this type of map before and may be busy with questioning the
intention of the map, instead of the location of the amount of snow.
7.4.3 Definition of the extreme weather warning (3)
The respondents define the extreme weather warning in four ways. In the first place, some
informants only mention which type of weather the extreme weather warning entails:
“(The extreme weather warning is issued) because of the snowfall, and its intensity.”

These informants only focus on the title of the map („extreme weather warning map‟) and the
written information about snowfall. They may not focus on the severity of the warning, since
the map displays little of the colour red (7.10). It may be that these informants are more
influenced by the colour red than the term „extreme weather warning‟.
Secondly, some informants mention the severity and the type of weather of the warning:
“The map warns people for snowfall, and pretty much snowfall. […] It indicates a warning,
it is an extreme weather warning map, so it gives a kind of warning towards the people […].”

These respondents also focus on the title of the map („extreme weather warning map‟) and its
information about snowfall. Though, they mention the severity of the extreme weather
warning too. It may be that these informants are more influenced by the word „extreme
weather warning‟, instead of the colour red (which is scarcely mentioned in the map).
Namely, these informants state that aim of the map is to warn the public.
Third and last, some informants do not mention the extreme weather warning. This may be
due to the fact that some informants may not understand the aim of the map. A reason for this
may be that they have never seen this type of map before and/or that they do not have enough
knowledge to interpret the information in the map. Additional information may help these
informants with interpreting the map.
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7.5 Framework ‘extreme weather warning’
The respondents state that the aim of the framework (figure 24) is to provide more
information about the previously four maps. The informants react differently to one part of the
framework: the definition of the extreme weather warning.

Figure 24. Framework „extreme weather warning‟

7.5.1 Definition of the extreme weather warning (4)
The respondents mention the definition of the extreme weather warning in two ways. In the
first place, some informants only mention the severity of the warning:
“I explains why there is an extreme weather warning […] and for whom it can be dangerous.”

This reaction may be caused by the colour red in the framework (7.10), since it seems that the
informants only mention the severity of the warning separately if the map and/or framework
displays the red colour (see 7.2 to 7.4). The red colour may cause a focus on the red colour,
whereby other information (such as the type of weather) is ignored. (Though, this research
cannot confirm this connection.) However the term „extreme weather warning‟ may influence
the severity of the respondents as well:
“So it is an extreme weather warning, […], they warn the specific public to watch out.”

Further, the informants may not focus on the type of weather, since they may not like to read
information. Consequently, they do not remember the written information: this information
indicates which type of weather is attached to the extreme weather warning.
Next, these informants also do not mention the slipperiness and snowfall icon, because they
may not indicate it and/or knows where it stands for.
Secondly, some informants mention the severity and the type of weather of the extreme
weather warning. These informants indicate the weather as (heavy) snowfall:
“Here, the people are really warned, […] it is about a lot of snow, yes they do not issue an
extreme weather warning unthinkingly, I think.”

A reason for this reaction may be that these informants focus on the red colour (7.10) and the
term „extreme weather warning‟. Besides, these informants may find it pleasant to read about
the extreme weather warning: they discuss the written information (about heavy snowfall).
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Here, it is interesting to note that some respondents see the explanation in the textbox not only
as an explanation of the previous four maps, they also see it as an explanation of the
slipperiness and snowfall icon. A reason for this may be that the icon is mention in the corner
of the framework (and is not defined in the previous four maps):
“This icon is the same as this icon, so it actually is a justification of what this (icon) means.”

All informants describe the extreme weather warning: there is no one who does not mention
the warning. There may be two explanations for this. First, the informants already have
described four maps; by now they may have find out that the website displays information
about an extreme weather warning. Secondly, the framework „extreme weather warning‟ may
indicate the content of the extreme weather warning the clearest of all five images on the
homepage. If so, the combination of the colour red, the term „extreme weather warning‟ and
the text may be the clearest way of communicating an extreme weather warning to the public.

7.6 Warnings 0-48 hours ‘three maps’
All respondents state that the warnings 0-48 hours „three maps‟ (figure 25) displays an
expectation of three days, namely: Friday, Saturday and Sunday. They also indicate that the
colour red stands for extreme weather warnings and that the colour yellow displays warnings.
However, the informants react differently to the definition of the extreme weather warning,
the definition of the warnings and the title of the maps.

Figure 25. Warnings 0-48 hours „three maps‟

7.6.1 Definition of the extreme weather warning (5)
The informants interpret the extreme weather warning in these maps in three ways. In the first
place, some informants only describe the severity of the warning:
“An extreme weather warning is not something to joke about.”

This reaction indicates that not only the red colour (7.10) influences the interpretation of
severity (as stated in 7.5). Namely, the term „extreme weather warning‟ may also be of
influence here.
Secondly, some informants mention the severity and the type of weather of the extreme
weather warning. The informants indicate the type of weather as heavy snowfall and
slipperiness (as a result of snowfall):
“When you want to go outside, you have to look out for snowfall and slipperiness.”
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As of the framework „extreme weather warning‟ all informants know that KNMI issues the
extreme weather warning for heavy snowfall. As a result, these informants may mention
heavy snowfall. Other informants – who indicate the type of weather as snowfall and
slipperiness – may be aware of the consequences of snowfall: if it lies on the street for some
time it becomes slippery.
Third and last, some informants only mention the type of weather (heavy snowfall). They may
not mention the severity, since they mentioned it already at the other map(s):
“There is heavy snowfall, at least in that red part.”

7.6.2 Definition of the warnings (2)
The respondents define the warnings in three ways. In the first place, they define only the
severity of the warnings. They only describe the warnings in a relative way:
“I think it the road is more safe on Sunday.”

The relationship between the colour red (extreme weather warning) and the colour yellow
(warnings) may explain this reaction (7.10). The relation between the terms „warning‟ and
„extreme weather warning‟ may cause this reaction as well (7.2.2). Some informants describe
this relationship:
“Well, warnings are warnings, and an extreme weather warning is not something to joke
about.”

Secondly, some informants describe the severity and the type of weather of the warnings:
“On Sunday, there will be less danger, since the level drops two points, there are still
warnings, so there is still snowfall, but not so heavy that they will issue an extreme weather
warning.”

The relationship between the colour red and the colour yellow may also influence this
reaction (7.10). Just as the terms „warnings‟ and „extreme weather warning‟.
Here, it is interesting to note that the informants – who describe the type of weather – do not
know exactly for which type of weather KNMI issues the warnings (they doubt between
slipperiness and snowfall):
“On Sunday, […], I do not know if there is snowfall.”

An explanation may be that KNMI did not mention the definition of the warnings yet. The
institute only explained the definition of the extreme weather warning. As a result, the
informants can describe the definition of the extreme weather warning, whereas they still
doubt about the definition of the warnings. To avoid this confusion KNMI may mention the
definition of the warnings on a more prominent place on the website (for instance on the
homepage).
Third and last, some respondents only mention the type of weather of the warnings:
“On Sunday, it will be slippery in the whole country.”
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These informants may not mention the severity of the warnings, since they do not interpret the
warnings as severe.
7.6.3 Title of the maps
The informants give two reactions to the title of the maps: „warnings 0-48 hours‟. Some
informants do not understand why KNMI displays 48 hours in three maps of three days.
According to them three days stands for 72 hours:
“Three maps of three different days, the title mentions zero to 48 hours, well I do not
understand that completely. […] three days is more than 48 hours, to me that is three times 24
hours, so that is more […].”

An explanation for this reaction may be that these informants are good in thinking in an
abstract way. As a result, these informants indicate the difference in hours.
The other informants give no reaction to the title. They may not see the title in the first place,
and therefore do not address the 48 hours-three days topic. Besides, they may not be good in
thinking in an abstract way. Consequently, they may not like to think in an abstract way and
therefore avoid numbers et cetera.

7.7 Table weather phenomena
The respondents understand that
the table weather phenomena
(figure 26) displays the type of
warnings per weather phenomena.
Though, the respondents react
differently to the definition of the
extreme weather warning, the
definition of the warnings and the
division of time of the extreme
weather warning and the warnings.
Figure 26. Table weather phenomena

7.7.1 Definition of the extreme weather warning (6)
Here the informants define the extreme weather warning in four ways. First of all, some
informants only define the severity of the warning:
“If it is red, I would not go away.”

An explanation may be that some informants only focus on the colour red (the table does not
mention the term „extreme weather warning‟). This is in line with the statements about the
colour red and severity in paragraphs 7.3 and 7.4.
Secondly, some informants define the severity and the type of weather of the warning:
“There is heavy snowfall, a few centimetres, that you can calculate that it is really serious.”

These informants may focus on the colour red. Besides, they may describe the type of weather
of an extreme weather warning, since it is mentioned in the table.
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Thirdly, some respondents only define the type of weather of the extreme weather warning:
“And the red [...] is heavy snowfall, but we already knew that.”

A reason for this reaction may be that some informants interpret this table as background
information. They may already mentioned the severity of the extreme weather warning earlier
(and do not want to mention it again), and are now looking for new information.
Fourth and last, some informants do not define the extreme weather warning at all. An
explanation may be that these informants do not find this table attractive. As a result, they
quickly pass the table, without defining the extreme weather warning:
“Well, it is a lot of information. Everything looks very technical.”

7.7.2 Definition of the warnings (3)
The informants interpret the warnings in four ways. First of all, some only define the severity
of the warnings. They describe the warnings in a relative and an absolute way:
“It is an derivative of danger, though you have to be careful.”
“When it is yellow, there is a small warning.”

The relationship between the colours red and yellow may explain both reactions (7.10).
Besides, the terms „warnings‟ and „extreme weather warning‟ may explain these reactions as
well (7.2.2).
Secondly, other informants determine the severity and the type of weather of the warnings.
An explanation for this reaction may be the relationship between the colours and the terms (as
described above). Further, the informants may mention the type of weather, since it is
mentioned in the table:
“There is a warning, you have to watch out for slipperiness and snowfall.”

Thirdly, some informants only define the type of weather of the warnings. They may not
interpret the warnings as severe and only mention what is written in the table (type of
weather):
“You can expect slipperiness because of snow, freezing of wet road sections and snow
remains.”

Fourth and last, one part of the informants do not mention the warnings. An explanation may
be that some informants attribute the description of warnings in the table to the extreme
weather warning. They do not indicate the warnings at all. An explanation may be that the
colour red predominates the colour yellow (7.10). Besides, these informants may only focus
on the extreme weather warning, since the other images mainly focused on the extreme
weather warning as well.
7.7.3 Division of the time
The informants interpret the validity – in case of an extreme weather warning and warnings –
in three ways. First of all, some informants indicate the validity of both warning types as
during 22 hours (as intended by KNMI):
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“ They expect 22 hours of snowfall, and they also expect 22 hours of slipperiness.”

Secondly, other informants interpret the validity of the warnings until 22 o „clock:
“On Friday, there is slipperiness and snowfall from eight o‟ clock to ten o‟ clock, and
slipperiness because of snow and freezing of wet road sections happens from six o‟ clock
in the evening to ten o‟ clock in the evening on Saturday.”

An explanation for this reaction may be that some informants interpret „22 hours‟ as
ten o‟ clock, instead of „during 22 hours‟ (they may neglect the word „during‟). As a result,
they think that the extreme weather warning will last for a much shorter period than actually
is the case.
Third and last, some informants do not define the validity of the warnings. An explanation
may be that these informants do not find this table attractive: they interpret it as background
information. Consequently, they quickly pass the table without defining the extreme weather
warning.

7.8 Warnings next 48 hours table
All informants state that the warnings
next 48 hours table (figure 27)
provides background information.
Though they interpret the rest of the
table differently: the definition of the
extreme
weather
warning,
the
definition of extreme weather, the
definition of the warnings and the
division of the table.

Figure 27. Warnings next 48 hours table

7.8.1 Definition of the extreme weather warning (7)
The respondents define the extreme weather warning in four ways. First of all, some
informants only define the severity of the extreme weather warning:
“Then it becomes more dangerous.”

An explanation may be that these informants only focus on the colour red (the table does not
mention the term „extreme weather warning‟). This is in line with the statements about the
colour red and severity in paragraphs 7.3, 7.4 (7.5) and 7.7.
Secondly, some informants describe the severity and the type of weather of the extreme
weather warning:
“And red, that is heavy snowfall off course. [...] That indicates danger.”

These informants may also focus on the colour red. Besides, they may combine information
of previous images to ascribe a type of weather to the colour red.
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Third, other respondents only describe the type of weather:
“The red part displays a lot of snow.”

These informants may also ascribe information about the weather of previous images to the
colour red. They may not mention the severity of the colour red, since they mentioned it
already at the other map(s):
Fourth and last, some informants do not describe the extreme weather warning. They may not
understand the table. Further, they may not find this table very interesting: they do not need
extra background information on the warnings, they may found enough information in the
previous images.
7.8.2 Definition of the warnings (4)
The respondents define the warnings in four ways. Some informants only mention the severity
of the warnings. They describe the severity in a relative and an absolute way:
“Then the weather is quiet [...], since it goes two levels lower.”
“Then there are warnings, then you still have to watch out.”

Both reactions state that the warnings as less severe compared to the extreme weather
warning. The relationship between the colour red and the colour yellow may explain this
(7.10). These informants may not focus on the type of weather, since the colours in the table
may attract all their attention.
Secondly, other respondents define the severity and the type of weather of the warnings:
“Then there is still a strong warning, because of slipperiness.”

These informants may also focus on the colour yellow. Besides, they may combine the
weather information of the colour yellow on the weather phenomena table with the colour
yellow in this table.
Thirdly, some informants only mention the type of weather of the warnings:
“Then there is yellow, slipperiness because of snowfall and snow remains.”

These informants may not interpret the colour yellow as severe. They apply the information of
the previous table to this table.
Fourth and last, some informants do not describe the warnings at all. They may not
understand the table. Further, they may not find this table very interesting: they do not need
extra background information on the warnings, they may found enough information in the
previous images.
7.8.3 Definition of extreme weather
The informants describe extreme weather (colour orange) in three ways. In the first place,
they only describe the severity of extreme weather. All informants define the severity in a
relative way:
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“Extreme weather stands between an extreme weather warning and warnings.”

The respondents place the severity of extreme weather between the severity of an extreme
weather warning and the severity of warnings. The relationship between the colours red,
orange and yellow may explain this reaction (7.10). Besides, the informants may relate the
term „extreme weather‟ to the terms „extreme weather warning‟ and „warnings‟
These informants may not focus on the type of weather, since the colours in the table may
attract all their attention. Or they may not know what kind of weather extreme weather is.

Secondly, some informants define the severity and the type of weather of extreme weather:
“It snows for four hours, then it becomes violent.”

These respondents may focus on the colours and/or the terms. Besides, they may be familiar
with the KNMI website: they know how to define the extreme weather (since the website
have not defined the colour orange yet). On the other hand, these informants may just
speculate about the type of weather.
Third and last, some informants do not define extreme weather. They may not see the
difference between orange and red, or they may not understand where extreme weather stands
for. Further, they may not find this table very interesting: they do not need extra background
information on the warnings, they may found enough information in the previous images.
7.8.4 Division of the table
The informants give two reactions to the division of the time. Some informants state that the
table displays the warnings per hours (as KNMI intended it), whereas others do not
understand the division of the table:
“It displays the snowfall and slipperiness per hour and to what extent.”
“The numbers are not clear.”

An explanation for the latter reaction may be that some informants read the numbers of the
hours horizontally instead of vertically:
“I only see the numbers one and two, and below that the numbers seven, eight, nine...”

KNMI can avoid this confusion by displaying the numbers of the time horizontally instead of
vertically.

7.9 Colour codes and symbols page
The respondents state that the colour codes and symbols page (figure 28) displays the legend
of the previously viewed maps. They all define this legend as background information.
Besides, the respondents understand that the top table (colours of the four-phase system)
shows the definitions of the different colours.
Though, the respondents react differently to the grey scale in the top table (which says: „kleur‟
– „type waarschuwing‟), the icons in the central table (which says: „symbool‟ – „type
waarschuwing‟), the criteria in the slipperiness and snowfall table and the similar criteria of
extreme weather and extreme weather warning (which says: „gladheid en sneeuwval‟).
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7.9.1 Grey scale
The informants give four reactions to the grey scale of the top table. First of all, some
informants state that they do not understand the combination of the grey scale with the
colours:
“Well, the green displays no warning and the grey (means) no attention asked, there are two
categories per warning. […] Thus the green is no warning, then there is no specific danger,
no attention asked, this part displays […] the grey area. Yellow is a warning for dangerous
weather […], yes, I do not know the meaning of that grey. […] The grey colour, the second
column colour, tells me nothing.”

An explanation for this reaction may be that the
positions of the four-phase colours and the
corresponding grey colours cause confusion to
some informants. The colours are horizontally
ranked followed by the definition. As a result, some
informants think there is a horizontally division
between the colours and the different grey shades.
KNMI may solve this problem by giving the
colours a subscription: „this map in grey colours‟
(just like the institute does on its homepage and its
warnings and expectations page).
Another part of the informants link the grey colours
to the four-phase colours. However, this part thinks
that the grey colours are meant for people that do
not have a colour screen on their computer and/or
do not have a colour printer:
“[…]you see these colours when you make black
and white prints.”

Figure 28. Colour codes, symbols and table
slipperiness and snowfall

A reason for this reaction may be that these informants associate the grey colours in the table
with the grey colours one gets when printing a coloured document in black and white. And
since these informants already have a good explanation for the aim of the grey colours, they
may not think of other purposes (like colour-blindness).
Thirdly, some respondents state that the grey colours are meant for people with colourblindness:
“They either indicate a colour, or a grey shade, for people with colour-blindness.”

These informants may know more about visual disabilities. They may be colour-blind
themselves and/or may know other people who are colour-blind.
Fourth and last, one part of the respondents does not mention the grey colours. These
informants may not mention these colours, since they never use these grey shades: they may
not be colour-blind or may not print documents in black and white.
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7.9.2 Icons
The informants give two reactions to the icons in the central table. Some informants define
the icons as clear and do not have specific comments:
“The symbols speak for themselves.”

Other informants state that the icons for sight and whirlwinds and waterspouts are unclear:
“The symbols are clear, though I find the symbol of sight not so clear. […]And the (symbol of)
whirlwinds and waterspouts I find not clear too.”

The description of the icon sight as „sight‟ may explain a part of the confusion. KNMI
describes all other icons as the types of weather (for instance „rain‟), whereas they describe
this icon as a sensory perception „sight‟. Normally the icon for sight is described as an icon
for fog in weather forecasts (for instance on the television or at the internet). A change of
description – from „sight‟ to „fog‟ – may improve the understanding of this icon.
In case of whirlwinds and waterspouts an explanation may be that these informants are not
familiar with the icon of whirlwinds and waterspouts, since these types of weather almost
never occur in the Netherlands. Another reasons may be that informants rather combine
whirlwinds with gusts of wind (by doing this KNMI may avoid confusion):
“I would place whirlwinds at gusts of wind.”

7.9.3 Criteria
The informants give five reactions to the various criteria per colour in the slipperiness and
snowfall table. In the first place, some informants indicate that the criteria are independent
from each other (as KNMI intended it):
“If KNMI issues an extreme weather warning for slipperiness and snowfall, thus the red
colour, it can mean three different things: there can be accumulation of snow […], or drifting
snow with a certain speed […], or slipperiness because of glazed frost or ice pellets. So, there
are three situations, whereby an extreme weather warning may be issued in the category
snowfall. […] They do not have to be issued altogether, though it can happen. However, one
of the options is enough to issue an extreme weather warning.”

Secondly, some respondents state that all criteria apply in case of an extreme weather
warning:
“All the criteria count, in the red area the lowest (criteria) apply, there where it is red.”

An explanation for this reaction may be that all criteria for one warning (for instance an
extreme weather warning for slipperiness and snowfall) are marked in the same way. As a
result, some informants do not see these criteria as separate criteria and take them altogether.
Thirdly, some informants indicate that all criteria are independent from each other. However,
the severity of the criteria increases from top to bottom. An explanation may be that some
informants ascribe a higher severity to some criteria, in comparison to other criteria. Due to
this, it seems like KNMI also divided the criteria per warning:
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“If you are in the first red, then there is a chance of ten centimetres snow […] in six
hours. And if you are in the third (red), there is a chance of glazed frost and ice pellets. Well,
that is much worse than snow […].”

Fourth, some respondents do not know how to interpret the criteria:
“And you see three descriptions with one colour. […] then I think […]: what will happen?
Yes, which of the three? […]”

An explanation may be that some informants get confused by getting multiple options:
“[…] (there are) multiple phases of orange and red, this makes you wonder about what they
actually mean with which colour […] apparently there are multiple options […].”

KNMI can avoid this confusion by adding some additional information to the table or by
numbering the various criteria.
Firth and last, one part of the informants do not define the criteria. A reason may be that these
informants do not need extra background information on the warnings, they find enough
information in the previous maps and textbox. As a result, they do not precisely read the
slipperiness and snowfall table:
“This [other maps and textbox] provides me enough information, to make a decision about
what to do in those days.”

7.9.4 Similar criteria extreme weather and extreme weather warning
The informants give two reactions to the similar criteria of extreme weather and extreme
weather warning. Some informants indicate that the criteria of these warnings are the same
and do not understand why that is the case:
“That is very strange. […] There, the same criteria are mentioned. […] So red and orange
mean the same. […] With exactly the same criteria they issue an extreme weather warning,
but with exactly the same criteria they do not issue an extreme weather warning. […] So yes, I
regret that a little, that is actually very strange.”

An explanation for this reaction may be that extreme weather (orange) and extreme weather
warning (red) are separate warnings, though they have the same criteria. KNMI does not
mention that these warnings differ in probability of occurrence on the colour codes and
symbols page. As a result, the informants may not understand the difference between these
criteria. KNMI can avoid this confusion, by mentioning the probability of occurrence of the
warnings in the tables on the colour codes and symbols page.
Other respondents do not mention the similarity of the criteria. They may focus more on the
three criteria of the extreme weather warning (7.9.3). Consequently they do not look at the
criteria of extreme weather.
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7.10 Colours
This paragraph elaborates on the colours of the four-phase system (red, orange, yellow and
green) KNMI applies in the warnings 0-48 hours map (7.2), the framework „extreme weather
warning‟ (7.5), warnings 0-48 hours „three maps‟ (7.6), table weather phenomena (7.7),
warnings next 48 hours table (7.8) and colour codes and symbols page (7.9). It emphasises on
the colour red (and the colour red in relationship with other colours), since this colour is the
most prominent colour on the hypothetical KNMI website. This section does not pay a lot of
attention to the colour green, because this colour is rarely present on the website.
7.10.1 Colour red
As already mentioned in the previous paragraphs, some informants associate the colour red
with danger and warnings:
“The colour red is often dangerous.”
“Red is an alarm colour.”

An explanation for this reaction may be that society uses the colour red to symbolize danger.
Red is often used to display actions that are dangerous and therefore forbidden (for instance
the colour is used in traffic signs):
“Red means „forbidden‟ actually [...]”
“Nobody drives through a red traffic light, thus nobody should drive through red in case
of heavy snowfall too.”

7.10.2 Colours orange, yellow and green (in relation to the colour red)
The respondents interpret the colours orange, yellow and green as less dangerous than the
colour red:
“I think red is more an alarm colour than yellow.”

Some informants clarify this interpretation by using the example of a traffic light:
“It is like a traffic light: if it is red you have to stop and if it is green you can continue”

Further, some informants mention other examples of the relationship between the colours red,
orange, yellow and green:
“It is a standardization of colours. That is how it works at KNMI, but they also use it at
the fire department, at the hospital. Red is always alarm, orange is less alarm, [...] green is
safe.”

All informants define the colour red as dangerous, though they are divided when it comes to
defining extreme weather and warnings. As described in 7.10.1 society often uses the colour
red to symbolize danger. Besides, it frequently uses the colour green to symbolize no warning.
However, society does not use the colours orange and yellow separately to indicate a certain
level of danger. These two colours are often applied combination with each other and the
colours red and green. Consequently, the respondents may find it difficult to define these
colours in itself and only defines these colours in relation to the other colours.
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8. Conative interpretation
This chapter describes how the respondents interpret the consequences of the extreme weather
warning for slipperiness and snowfall on the KNMI website in daily life. It discusses the
adaptive response of the website (8.1), the adaptive response in daily life (8.2), maladaptive
response in daily life (8.3) and the threat perception in daily life (8.4).

8.1 Adaptive response website
KNMI is not allowed to provide an adaptive response on its website, since it does not have the
jurisdiction for it (2.4). Though all informants define one or multiple adaptive response(s) by
looking at the KNMI website. In total they describe six different adaptive responses: stay
inside, watch out, change your driving behaviour, adapt your planning, keep an eye on
roofing‟s and take precautions.
8.1.1 Emergence of adaptive responses
Three explanations may underlie the emergence of these adaptive responses. First of all, the
colour red may cause some adaptive responses. Some informants associate this colour with
danger and warnings (7.10.1). As a result, they may come up with an adaptive response to
handle the danger and/or their feelings of danger:
“If it is red, I would not go outside.”
“Then there are a number of red cubes, thus then it is the worst, then you have to watch out.”

Secondly, the term „extreme weather warning‟ may cause some adaptive responses as well.
Some informants link this term to danger and/or a very serious situation. As in the case of the
colour red, these informants also come up with an adaptive response to handle the danger
and/or their feelings of danger:
“When there is an extreme weather warning, I think they want you to stay home: if it is not
necessary, that you will stay home, not go on the road.”
“Well, you have to be alert on what will happen the next days. [...] In southern Netherlands,
there is an alarm off course, thus that means you have to be extra careful.”
“In southern Netherlands there will be an extreme weather warning, thus it will be dangerous
[...], then people often drive differently, [...] since it can be slippery on the road.”
“At least you can make a planning, or you leave earlier, or you stay for a sleepover, so that
you don‟t have to travel through the extreme weather warning [...].”

Third and last, the (interpretation of the) type of weather may cause an adaptive response too.
Some informants create (an) adaptive response(s) on the basis of (their interpretation of) the
state of the weather. In doing this, these informants may use previous experiences with this
type of weather:
“When it is freezing or when there is snowfall [...] you can take measures, or leave home
early.”
“Simply bad weather [...], I would say make sure you dress properly and make sure you have
coffee or tea and a blanket with you.”
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8.1.2 Differences in adaptive responses
Two explanations may clarify why the respondents describe five different adaptive responses,
instead of just one.
First of all, the different personal and environmental characteristics of the informants may
cause different adaptive responses. For instance some informants are more anxious than
others: in case of a red colour and/or the term „extreme weather warning‟ and/or a certain type
of weather some informants state that they will stay home, whereas other describe that they
will change their driving behaviour:
“If it is red, I would not go outside.”
“You have to take into account the snowfall, if you go on the road.”

The informant of the first reaction may interpret more danger in comparison to the informant
of the second reaction. The first informant states that he/she will not go outside anymore,
while the second informant indicates he/she has to change its driving behaviour (though still
goes outside).
Secondly, the structure of the images on the KNMI website may influence the type of
adaptive response. For instance since the warnings next 48 hours table focuses on time (it
mentions the warnings per hour), some informants may mention the „adapt your planning‟
response faster:
“At least you can make a planning, or you leave earlier, or you stay for a sleepover, so that
you don‟t have to travel through the extreme weather warning [...].”

Another example: since the framework „extreme weather warning‟ describes different types of
danger, some informants consequently may link an adaptive response to these types of
danger:
“[...] And due to this heavy snowfall, roofing‟s can collapse, thus it is useful to keep an eye on
roofing‟s, so that these will not collapse and otherwise take of the snow.”

8.2 Adaptive response in daily life
All informants also indicate that they will apply (an) adaptive response(s) in daily life; except
the „keep an eye of roofing‟s‟ response. The informants may not apply this response in daily
life, since roof constructions barely never collapse due to the weight of a lot of snow in the
Netherlands:
“I like it that they mention the roof constructions, since heavy snowfall has caused troubles in
other countries off course. That suddenly a sports hall collapses. That is something we, so to
speak, never think of, since that barely never happens here.”

8.2.1 Ignored adaptive responses
Although the informants mention the adaptive responses – stay inside, watch out, change
driving behaviour, adapt your planning and take precautions – they do not always comply
with them in daily life. This applies to the responses „stay inside‟ and „adapt your planning‟.
The informants do not contradict the remaining three responses (watch out, change driving
behaviour and take precautions).

60

All informants who mention the adaptive responses „stay inside‟ and „adapt your planning‟
also mention exceptions to these responses: maladaptive responses.
Three explanations may clarify this reaction:
1. Personal factors influence the informants not to apply the adaptive response(s). Instead
they choose the maladaptive response(s);
2. The environment influences the respondents not to apply the adaptive response(s) and
make them choose the maladaptive response(s) ;
3. The adaptive response(s) do(es) not apply at each transportation mean. The informants
may feel vulnerable using a certain transportation mean, while it does not feel
vulnerable using another transportation mean.
The informants may set aside their adaptive response(s) in case of something they really want
to do (something fun) (explanation 1), something other people really want them to do
(explanation 2) and/or if they do not feel vulnerable using a certain transportation mean
(explanation 3).
Paragraph 8.3 elaborates on explanations 1 and 2. Further, paragraph 8.4 discusses the
respondents‟ threat perception per transportation mean.
8.2.2 Not ignored adaptive responses
Though the respondents are not always „unfaithful‟ to its own created adaptive responses. In a
lot of cases the respondents still „stays inside‟ or „adapts its planning‟. In these cases, personal
and environmental factors may not be important enough to ignore the adaptive response(s).
Besides, the respondents may stay inside, since it is dependent on „more vulnerable‟
transportation means.
The informants mention four situations in which they would „stay inside‟ or „adapt their
planning‟: to visit someone/something far away for fun (in another region), to visit someone
in the same town for fun, if they are dependent on public transport and when they have to
travel by night.
First of all, some informants state that they will not visit someone/something far away for fun
(in another region) in case of an extreme weather warning:
“We even did not go to Caro Emerald. Not because of an extreme weather warning, but due
to a warning for slipperiness, so yes.”

An explanation may be that these respondents do not want to travel with certain transportation
means – they have to use to get outside their own regions – since they find them too
dangerous (8.4). Here, the risk outweighs the fun:
“It does not outweigh the danger, and then I [...] go for safety.”

Secondly, some informants mention that they will not visit someone in the same town if there
is extreme snowfall and slipperiness. Here, the risk also outweighs the fun:
“But then it is no use, […] you have to go somewhere, while you know it is not totally wise
[…] no, it is better not to go, a phone call, and then saying „we will visit you another time‟.”
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Third, other respondents mention they will not travel with public transport anymore, due to
the expected delays with public transport:
“Suppose I have to travel from my parents, that is three hours with public transport anyway,
then I will not go to my study, three hours becomes a lot more with delays, and there is no
point in going.”

Some of these informants may not travel with public transport anymore, since they do not like
the delays, do not want to disturb other people who are dependent on public transport and not
worth it:
“Well, to facilitate the flow through, and also not to face delays and long waiting times, for
me it is not important to go away on that day.”

Others do not want to travel with public transport due to the discomfort:
“Well […] everybody will – when the trains do not drive because of heavy snowfall – fly to
the bus and everybody will pressing against each other and the bus will be packed, and I do
not like that.”

Fourth and last, some informants describe they will not travel by night anymore, since they
find it too dangerous (and not worth going):
“when it is dark you have poor visibility […] there lies a lot of snow, it is dangerous, thus we
would not do it […] Short sight means less reaction time, plus, you have to interrupt very
quickly if something happens in case of snow(fall), slipperiness or gusts of wind, then there is
a higher chance something will go wrong.”

8.3 Maladaptive response
As described earlier, the informants who mention the adaptive responses „stay inside‟ and
„adapt your planning‟ also mention exceptions to these responses (maladaptive responses).
These exceptions are: work, study/school, application, if there is something serious going on
with family and/or close friends, if others need help, visiting close family and/or a partner, to
come home, a birthday, party in the city, playing a sports game, if there is no food and to visit
someone in the same town.
Explanations for these twelve exceptions may be personal and environmental factors This
paragraph first discusses the personal factors, followed by the environmental factors.
8.3.1 Personal factors
The respondents mention eight exceptions that may be based on personal factors, namely: if
there is something serious going on with family and/or close friends, if others need help,
visiting close family and/or a partner, to come home, a birthday, party in the city, if there is no
food and to visit someone in the same town.
Some informants go outside or do not change their planning if there is something serious
going on with family and/or close friends (also outside their own region), like illness, a
funeral or a wedding. The respondents may visit their family and/or friends, since they love
them and want to help them:
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“If someone has to go to the hospital, yes then you just go. I will do that carefully, though I
will go.”

Other informants still help other people (not only family and/or close friends), in case of this
warning. They may personally feel obliged to help others in general:
“If someone needs me, I would go […] If I have to do groceries for an old person.”

One part of the informants will still visit close family and/or a partner (also outside their own
region), if they have made an appointment together. An explanation may be that these
informants like seeing their family and/or partner and have limited time. If they do not go,
they may have to wait a long time before they may see each other again:
“I would only visit my parents […] since I am not often with my parents, and if there is
something, then I like to put there effort in and put away my own worries.”

Some respondents may really want to go home in case of an extreme weather warning, since
at home the respondents have all important facilities at hand (here, one can think of medicines
et cetera):
“At least to come home, since at home I have all facilities at hand […], and if I am in my car
and I have to go to a motel or I do not know, that is not handy in my situation actually.”

Some informants will visit their family and/or friends (also outside their own region) if a
family member or friend celebrates his/her birthday. A reason may be that these informants
like being with their family and/or friends and want to show they love them:
“I would go home […] if I have a birthday […] from family or friends, that does not matter,
then I would always try to go.”

Further some informants want to party in the city no matter how, since that may bring them a
good feeling. The will to party is so big that an extreme weather warning does not make a
difference anymore then:
“The only reason why I would go outside is to party […] I do not think the weather influences
that, at least that applies for me, that is personal off course […] Yes, that is a little hypocrite,
but the weather […] does not matter at all to me then. If I want to party, then I want to party,
and then I go through it somehow.”

Some informants will go outside to buy food, when they may ran out of food at home. Having
food – one of the first basic needs – is more important than staying home to protect oneself:
“Or you do not have food at home […]”

Finally, some respondents may still visit family and/or friends when they live in the same
region, since they do not have to travel with vulnerable transportation means (car, public
transport (bicycle)). These informants may not feel vulnerable when they have to walk (or
cycle), therefore they keep on doing the things that are near to their home and easy to walk (or
cycle):
“If it is in the neighbourhood, I would care nothing for it.”
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8.3.2 Environmental factors
The respondents discuss four exceptions that may be based on environmental factors, namely:
work, study/school, application and playing a sports game.
The informants may go to work – in case of an extreme weather warning – since their boss
wants them to come to work. They have made agreements at work and they cannot just stay
home:
“[…] then I will take that risk, yes, I cannot say to my boss „I do not come to work‟, then the
whole Netherlands stays home, and that is not going to happen, I think.”

The same reason may apply to study/school. Some informants mention they only go to their
study or school if they have an important meeting with somebody else (agreements are made,
just as previously described at „work‟) or they have a compulsory course. Possibly, they
cannot cancel these meetings or courses easily; they may get a note of neglect and/or hinder
supervisors in their planning if they do not show up :
“I would […] go if I have appointments at the university, for instance […] with a supervisor,
that is something, yes, you cannot postpone that easily, thus then I would go. If I have to study
on my own, then I would stay home.”

Some informants do not cancel an application too, since they may not want to leave a bad
impression at their potential future employer. They may not get the job, if they do not show
up:
“When you have important appointments; you have an application […], you know. Then it is
stupid to cancel because of the weather, because then you immediately make a certain
impression. Then, I would try, and if you get stuck with public transport of in traffic, then you
still can call and say „I am there and there, I am later‟ […] and then they always can say off
course „well, you know what, the weather is so bad, stay home, we make another appointment.
Yes, you have to make a good impression […].”

Other respondents still go outside to play a sports game. Mutual agreements with all players
may cause this:
“Sports are important […] There are more agreements made together […].”

8.4 Threat perception
All informants interpret an extreme weather warning as severe, though they do
equally vulnerable to this threat. The respondents interpret its vulnerability to
weather warning for slipperiness and snowfall differently per transportation
informants mention four types of transportation means: car, bicycle, walking
transport.

not all feel
an extreme
mean. The
and public

This paragraph discusses the threat interpretation of the respondents per transportation mean
(in the just described order). Further, this paragraph discusses the respondents‟ trust in KNMI
and describes the informants‟ interpretation of threat to future generations.
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8.4.1 Threat perception car
The informants interpret the threat perception of travelling by car – in case of an extreme
weather warning for slipperiness and snowfall – in two ways: some informants indicate they
do not want travel by car anymore in these circumstances, whereas others state they will
continue travelling by car.
8.4.1.1 Reasons not to travel by car
Four factors may clarify why some informants do not want to travel by car anymore: little
control, high dread, serious consequences and previous experiences.
First of all, some respondents perceive travelling by car, in case of an extreme weather
warning for slipperiness and snowfall, as little controllable. They describe this lack of
controllability in three ways. In the first place, the informants describe it as losing control of
your own car – the car may slip, the car may stuck in the snow and/or the car may become
unusable:
“When driving a car you can lose control of the car […]”
“What if you are completely stuck, because of the snowfall?”
“You will not ruin your day, since you get stuck somewhere or have car trouble […].”

Secondly, the respondents mention the lack of controllability as having no control of other
cars:
“There are always individuals who drive too hard at that time.”

At least, the informants state they have no control of the status of the travelling environment,
they predict a lot of traffic jams:
“No, I would not travel by car […] since there will be traffic jams, a lot of delay.”

A second reason why some informants do not want to travel by car is high dread. Some
informants interpret travelling by car – when the road is full of snow and is slippery – as
fearful:
“(I would not travel by car) since I find that frightening. I find it scary to drive when it is
slippery.”

Thirdly, some respondents ascribe serious consequences to travelling by car. These
informants think the risk of accidents is higher in case of extreme snowfall and slipperiness,
since people will lose control of their cars faster:
“Since the risk of accidents is higher, and especially if there are a lot of people on the street
and it is slippery and there is a lot of snow, than it is just dangerous on the road. People may
not brake in time. Thus, when it is crowded, the risk of accidents is higher.”

The informants mention two types of consequences: some informants describe consequences
of physical nature, while others (also) mention material consequences:
“Look, you can replace the material, however you cannot replace the physical. And that is
why I do not risk it.”
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“At first, I think of exterior damage.”

The fact that some emergency services cannot come in time – due to the extreme snowfall and
slipperiness – when you have physical damage, is an additional reason why some informants
do not want to travel by car:
“[…] and emergency services may not come in time.”

The costs of car damage may explain why some informants do not want to travel by car, in
case of this extreme weather warning:
“A bicycle is easier to replace than a car. And if you drive at a tree, you may not have
physical damage – you hope so – but if the car has damage, the exterior damage and
everything else, yes that does ruin your evening.”

Fourth and last, the respondents may not want to travel by car due to previous experiences
(they may not want to repeat these experiences). The informants mention two experiences:
some informants experienced very crowded roads – in case of slipperiness and snowfall – and
could not drive on for a long time:
“And then I left. Then, it took me one hour, while otherwise you can do it in ten minutes. So,
yes, I was glad to be home, yes.”

Some informants may not want to travel by car, since they experienced a slipping car:
“And we arrived at the highway and we turned, with twenty to 25 kilometres per hour, and we
just shoved up […] and we thought „what happens?‟”

8.4.1.2 Reasons to travel by car
There a also four factors that may clarify why some respondents will continue to travel by car:
control, low dread, no serious consequences and no previous bad experiences.
First of all, some informants interpret travelling by car, with extreme slipperiness and
snowfall, as controllable. They give four explanations. The first explanation is that some
informants think that they (or their friends and/or family) can drive a car good enough to
handle a car during the extreme weather warning:
“[…] you deal with heavy snowfall, and then I can drive my car pretty well.”
“I am convinced that my friends can drive decent enough.”

An explanation for these reactions may be that the informants have (or know friends and/or
family that has) a lot of experience in driving a car:
“[…] my parents […] they have a lot of experience.”

Secondly, some informants state that they are able to push away the car – together with other
people – if it is stuck in the snow:
“If we get stuck, than we can push away the car.”
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Third, some informant indicate they will continue to travel by car, since the government
scatters the road:
“I trust that the roads are safe to travel on […] since they receive the most attention, as
regard to scattering, when you talk about highways and so.”

At least, some respondents describe they attended lessons on driving on slippery surfaces.
Consequently they feel more in control, since they know how to act in a car when it is
slippery outside:
“And now I have it more under control, since I attended lessons on driving on slippery
surfaces. That is very fun to do. Thus, last year I was not scared at all in traffic, with al the
snow and slipperiness. Just because I attended lessons […] and […] slipped and yes, then you
drive your car differently.”

A second explanation of why some informants continue to travel by car is low dread. They
indicate they do not fear physical damage when travelling by car, in case of an extreme
weather warning:
“No […] I think I am not afraid of that, imagine it would happen, than it is annoying, but I do
not take it into account.”

Thirdly, a part of the informants do not ascribe serious physical consequences to travelling by
car. They do not mention material consequences:
“Then it is better to drive a car, you have four wheels, and when you drive into something,
then your car has damage, but you often not.”

Fourth and last, some respondents state that they do not have previous bad experiences with
travelling by car. One informant even describes a not scary experience with travelling a car,
when it is slippery:
“And then we shoved up, […] fortunately it was not very frightening […].”

8.4.2 Threat perception bicycle
The informants interpret the threat of bicycling – in case of an extreme weather warning for
slipperiness and snowfall – in two ways: some informants describe they do not want to travel
by bicycle anymore, whereas others state they will continue bicycling.
8.4.2.1 Reasons not to travel by bicycle
There are four factors that may clarify why some respondents do not want to travel by bicycle,
in case of an extreme weather warning. These factors correspond with the „reasons not to
travel by car‟: no control, high dread, serious consequences and previous experiences.
First of all, some informants describe travelling by bicycle as little controllable. They mention
three explanations. Some informants indicate loosing control of their own bicycle:
“The moment of loosing control is just… You cannot do anything, when you feel your bike
slipping […], since it is very slippery […] cannot react fast […]. Reacting impulsive is
difficult […].”
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Other informants, mention other people who may loose control of their bicycle or car:
“That they will not run into me, for example. If I cross the street and they think „Oh I can still
travel through the traffic light‟ and that they brake and that I am on my bicycle and are being
hit. They have a longer braking distance […].”

At least, some respondents state that the cycle path is really slippery and that you cannot
decide to cycle somewhere else:
“If you are on a bike and the road is scattered, though the cycle path is not, and the cars rage
past you, then you have to stay on the cycle path with your bike, if you want it or not.”

A second reason of why the respondents may not travel by bicycle is a high dread. Some
informants interpret travelling by bicycle – when there is a lot of snow and it is slippery – as
frightening. An explanation may be that they think they will quickly fall with a bicycle and
that this fall will bring physical damage (discussed later in this section):
“When I am on my bicycle if I go to work, I often see people driving very fast in their cars,
and then I think by myself „there is snow, isn‟t it?‟. And that is quite fearful, since you drive
on two little wheels.”

Thirdly, the respondents may not travel by bicycle, since they ascribe serious consequences to
bicycling, in case of this extreme weather warning. They only mention physical consequences
of cycling (in comparison to driving a car): one can fall with a bicycle and hurt
himself/herself. These consequences can be divided in different levels. Some informants state
that they may hurt themselves, other informants indicate that they may break something,
whereas other informants even declare that there is a possibility to be swooped by a car:
“You may fall easy […] and can hurt yourself.”
“If you fall, you may risk to break something, […] you must not provoke that.”
“That they will not run into me, for example. If I cross the street and they think „Oh I can still
travel through the traffic light‟ and that they brake and that I am on my bicycle and are being
hit. They have a longer braking distance […].”

Fourth and last, some informants state that they have bad previous experiences with bicycling,
in case of slipperiness and snowfall. They mention two types of experiences: some informants
only hurt themselves when they fall of their bicycle, whereas other informants broke
something:
“[…] I did not break anything, though I recently fell and nowadays when I see that the street
shimmers a bit […] I am more tense when I cycle than before.”
“I fell twice with my bicycle and I that frightened me, then I also broke something.”

8.4.2.2 Reasons to travel by bicycle
There are three reasons that may clarify why the respondents will continue cycling, when
there is an extreme weather warning for slipperiness and snowfall: control, no serious
consequences and no previous experiences.
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In the first place, some informants explain they feel in control when cycling. They react in
two ways: some informants state they can cycle good enough to handle snowfall, while others
indicate that the road will be scattered:
“Because, yes, I can cycle good enough when there is snow, and when it is not been driven
flat yet.”
“Often they scatter, thus than it might have been worse, often you can cycle then.”

A second reason may be that some respondents interpret the consequences of cycling as not
serious. They mention two types of consequences, namely physical and material
consequences. Some informants state that falling with a bicycle will only give a bruise, while
others state that a bicycle is easy to replace:
“Imagine I fall, I may have a bruise or something like that, well I do not care, I can live with
that.”
“A bicycle is easier to replace than a car.”

Third and last, some informants do not mention previous experiences with cycling, in case of
slipperiness and snowfall: they mention they never had a bad experiences with cycling in the
snow and/or cycling when it is slippery.
8.4.3 Threat perception walking
The informants also interpret the threat of walking, when there is a warning for slipperiness
and snowfall, in two ways: some informants describe they will not walk in this case, while
others state they will continue walking.
8.4.3.1 Reasons not to go walking
There are three factors that explain why the respondents may not walk, when there is an
extreme weather warning: high dread, serious consequences and previous experiences.
First of all, some informants have a high dread, the mention that they are afraid to fall:
“I am afraid to fall, and to be a burden on diverse people.”

Secondly, some informants mention serious consequences of walking, when there is snowfall
and it is slippery. These consequences are all physical, since there is no material involved
when walking. The informants mention different levels of physical consequences, when you
fall: some state that you can hurt yourself when walking, while other indicate that you can
break something:
“I will not go outside anymore, […] I do not want a broken leg.”

Third and last, some respondents describe previous bad experiences with walking, in case of
slipperiness and snowfall:
“I do not want to fall again, I bruised my tailbone last year.”
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8.4.3.2 Reasons to go walking
There are three factors that explain why the respondents may walk, in case of this extreme
weather warning: control, no serious consequences and no bad previous experiences.
First of all, some informants describe why they feel in control when walking. They mention
one reason, namely that it is easier to control yourself when walking, in comparison to other
transportation means:
“Well, when I walk I can keep myself more balanced […].”

An explanation of this reaction may be that some informants wear snow boots, in case of
slipperiness and snowfall. These shoes help them to keep balanced:
“I wear snow boots.”

Some respondents even state that snowfall is beautiful and that is very nice to go outside to
play in the snow. They interpret the snowfall as something nice, instead of something
dangerous:
“Oh I like it […], and then throwing snowballs with the boys.”

Secondly, some informants describe that the consequences of walking, in case of this extreme
weather warning, are low:
“If you fall, you will stand up again.”

Third and last, some informants state that they never had previous bad experiences with
walking, in case of slipperiness and snowfall.
8.4.4 Threat perception public transport
The informants interpret the threat of travelling with public transport in one way: they state
they will not use public transport in case of an extreme weather warning for slipperiness and
snowfall. None of them mentions he/she will use the public transport. This section first
discusses the reasons why the respondents may not want to travel with public transport and
then explains why the informants may not mention to travel with public transport.
The informants mention two reasons not to go with public transport: no control and previous
bad experiences.
First of all, some informants describe travelling with public transport as little controllable.
They indicate that – in case of slipperiness and snowfall – public transport is an unreliable
transportation mean, since it is often delayed or does not work. As a passenger cannot control
the public transport situation and is dependent on the expertise of others. Besides, travelling
with public transport evokes a lot of discomfort in this case:
“[…] that will not work too, the chance that it will work is really small. […] I mean, if I
cannot drive, than the bus will certainly not drive […].”
“I do not, with such weather, want to be stuck somewhere on a train station […]since then
you are stuck on a cold station and you do not know how long you will be there and if you can
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go inside somewhere […] and you are dependent on the care of others, hopefully or maybe
not.”
“If it would be such bad weather, that the trains will not work and so, that I have to wait an
hour at the train station, […] than I would stay home.”

Second and last, some informants mention previous bad experiences with public transport in
case of slipperiness and snowfall. They describe their experiences with delay of public
transport:
“And when I went back, I did not know if I could travel home. I was surprised by the situation.
[…] I tried to come back and I succeeded, though it took more time. […] If I had knew this on
beforehand, I would not do again.”

The respondents may not mention travelling with public transport, since they know that the
public transport is often not working in case of snowfall. The media (newspapers, television
programs et cetera) may cause this reaction: when the public transport was not working, they
paid a lot of attention to it. Consequently, a lot of informants do not take the train or bus in
case of extreme snowfall.
8.4.5 Trust
The informants describe their opinion of KNMI in two ways: they mention positive opinions
and negative opinions.
Some informants describe KNMI in a positive way. They interpret KNMI as a reliable
institute for several reasons. According to them KNMI does not communicate wrong
predications, is an authority in the field of weather predictions, is very scientific, is an
independent institute, is an old institute and communicates very useful information (such as
an extreme weather warning):
“Well, often there weather forecast comes true […] In general, you can believe that it is
going to happen.”
“They seem pretty reliable, isn‟t it? Royal Dutch meteorological institute […] – the name of
the ministry is also mentioned – […] it is an authority […]. They seem very scientific.”
“I think they are independent, […] I find that important, the others have to make money with
weather forecasting and this, that and the other.”
“[…] I take KNMI pretty serious, actually […] It is one of the oldest institutes in terms of
weather, and you will not persist for so long, thus they build up a sort of know how […].”
“I find it useful, warnings […] Then you can take it into account. Look, they can see – with
the resources they have available – if something serious is going on, thus that they may
provide a warning or alarm. And I find that useful […].”

Other respondents discuss KNMI in a negative way. They react to the institute in two ways:
some informants focus on the extreme weather warning, whereas others discuss the institute
more generally.
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The informants who focus on the extreme weather warning, mention two reasons why they
interpret KNMI as unreliable. According to some KNMI provides too many extreme weather
warnings, which may cause economic damage and a less careful public:
“There is often an extreme weather warning issued, while it is not the case, and then some
professional sectors are in disadvantage due to an excessive extreme weather warning.”
“They have to be beware of issuing an extreme weather warning when they are not sure of it,
since […] some people are more alert then […] and when they think „why is there an extreme
weather warning actually, it isn‟t that extreme‟, they may also think that the next time when
KNMI issues another extreme weather warning […] People become less alert, in case of
extreme weather warnings […] Then more accidents will happen, probably.”

Besides, some informants state that KNMI does not communicates its extreme weather
warning in a good way. Sometimes, they do not know there is an extreme weather warning,
due to bad communication of KNMI:
“You never hear of them, at least not clearly, even if I watch the news, […] then they will
have the information of KNMI probably, I think, though I do not think about that, they are not
prominent. […] Look, if the fire brigade passes and you hear the siren, then you know „fire,
there is something serious going on‟, however when there is an extreme weather warning
issued, […] Yes, that is less (serious). They must have a more serious position actually, at
least maybe they have that already, but that I do not know.”

The respondents who describe KNMI in a more general way, mention one reason of why they
think KNMI is unreliable. Some informants state that KNMI does not always correctly predict
the weather forecast:
“Yes, that they are often wrong. Well, we compare it often to Piet Paulusma […], and he
frequently has another prediction compared to KNMI. And, yes, that the weather
turned
out to be different than they thought actually.”

Other informants mention that KNMI may reduce its wrong predictions, by not predicting the
weather for a long period of time:
“[…] they must not predict too far ahead, since you can give a prediction of next week,
though that does not always turns out to be right, and that is bad for your reliability, I think.”

8.4.6 Threat to future generations
The respondents interpret the threat to future generations of extreme weather warnings in
three ways. Some informants indicate that it is a threat in the future, some indicate that it is
not a threat in the future and some doubt if it will be a threat in the future.
First of all, some informants describe that they think extreme weather warnings will occur
more often in the future due to climate change. There will be more extreme weather (threat) in
the future and as a result more extreme weather warnings as well:
“[…] the whole nature is upside down, I think so, I think that it will be extreme values, thus
suddenly a very rigid winter, or suddenly an extremely warm summer. […] Since the climate
is changing, it becomes warmer, so yes everything gets confused.”
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Secondly, some informants state that they do not think extreme weather is a threat to future
generations. They react in two ways: some informants indicate that they do not „believe‟ in
climate change. The weather will not become extremer in the future, and thus the amount of
extreme weather warnings will not increase too:
“(I do not believe) the weather will change so grand.”

Other respondents, state that the threat of extreme weather will reduces in the future due to
better forecast of KNMI. As a result, KNMI will issue more extreme weather warnings (in
general of per province) and contribute to a safer environment:
“They may become better in predicting the weather, I think this will happen more often.”
“I think so, they will issue it per province […].”

On the other hand, some informants state that KNMI will issue less extreme weather warnings
in the future, due to a better forecast:
“Their system may improve […] in the future.”

Third and last, some informants mention they do not know if the weather becomes extremer
in the future. They doubt if there is talk of climate change:
“I do not know honestly, since one tells us there will be climate change soon, and the other
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9. Discussion
This chapter answers the research questions of this research (as stated in chapter one). In
order to answer the main question – „how does the general public interpret the information
about an extreme weather warning on the KNMI website?‟ – this chapter answers the sub
questions first. This chapter starts with the cognitive interpretation part of the research (9.1),
followed by the conative interpretation part (9.2). Further, it discusses the main research
question and links the analysis to the theoretical framework (9.3). Next, this chapter reflects
on this research (9.4). At least, paragraph 9.5 mentions recommendations to KNMI.

9.1 Cognitive interpretation
First of all, this research focuses on the cognitive interpretation of the respondents. The first
two sub questions discuss this „type‟ of interpretation:
 Does the general public understand the aim of the images on the KNMI website?
 Does the public interpret the aim of the images differently? If so, what are the
differences?
All respondents understand the overall aim of the KNMI website, namely: to communicate a
dangerous weather situation. As of the framework „extreme weather warning‟ on the
homepage of the website, all informants describe the extreme weather warning as something
dangerous. The informants may define this warning as something dangerous due to the use of
the colour red, the use of the term „extreme weather warning‟ and/or the use of text (which
indicates for whom it is dangerous).
The informants largely understand the aim of the separate images on the KNMI website,
though some respondents do not understand certain signs of the images, like:
 the shades of grey in the precipitation radar: some informants interpret the grey shades
as clouds, instead of different levels of precipitation. The use of confusing colours
may underlie this misunderstanding.
 the icon „slipperiness and snowfall‟ in the warnings 0-48 hours map and the warnings
0-48 hours „three maps‟: some respondents do not understand the meaning of this
icon. The fact that there is no explanation of this icon in the map may explain this
reaction.
 the wind symbol in the expectations map: some informants do not understand the
meaning of this symbol. No explanation of this symbol in the map may explain this
reaction as well.
 the amount of snowfall and the location of the green area in the extreme weather
warning map: some respondents only indicate the Netherlands in the map, instead of
the Netherlands, Belgium, Germany and France. An explanation for this confusion
may be that this map displays a larger map of Europe, in comparison to the previously
displayed maps (precipitation radar, warnings 0-48 hours map and the expectations
map).
 the title „0-48 hours‟ in the warnings 0-48 hours „three maps‟: some respondents do
not understand why KNMI displays 48 hours in three maps of three days. An
explanation for this confusion may be that three days stand for 72 hours.
 the validity in the table weather phenomena: some informants do not understand the
validity in the table weather phenomena. An explanation may be that KNMI uses an
unclear sentence to explain the validity.
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 the division of the table in the warnings next 48 hours table: some respondents do not
understand the validity in the warnings next 48 hours table as well. The way KNMI
divided the table may explain this reaction.
 the grey colours on the colour codes and symbols page: some informants do not
understand the meaning of the grey colours on this page. The confusing position of the
colour grey may explain this reaction.
 various criteria on the colour codes and symbols page: some respondents do not
understand how to „read‟ the multiple criteria per one type of warning. An explanation
may be that all criteria for one warning are marked in the same way. Consequently,
some informants do not see these criteria as separate criteria and take them altogether.
 difference between extreme weather and extreme weather warning on the colour codes
and symbols page: some informants do not understand why extreme weather and
extreme weather warning have similar criteria. The fact that KNMI does not mention
that extreme weather and extreme weather warning differs in probability of
occurrence, may explain this reaction.
Further, the informants find it difficult to describe extreme weather (colour orange) and
warnings (colour yellow) in an absolute way: they mention different „absolute‟ interpretations
of extreme weather and warnings. Though the respondents know that extreme weather and
warnings are less dangerous than an extreme weather warning (they know how to describe
them in a relative way). The relationship between the colours of the four-phase system (red,
orange, yellow (and green)) and the relationship between the terms „extreme weather
warning‟, „extreme weather‟ and „warnings‟ may cause this relative definition.

9.2 Conative interpretation
Secondly, this research looks at the conative interpretation of the respondents. Four sub
questions discuss the conative interpretation of the respondents (this paragraph discusses these
questions in the same order as mentioned below):
 Does the general public know how to response in case of an extreme weather
warning? If so, what kind of responses does the public mention?
 What reasons does the general public have, (not) to protect itself against an extreme
weather warning?
 How does the general public interpret the seriousness of the risk of an extreme
weather warning?
 Does the perceived risk differ per condition? If so, what are these conditions?
9.2.1 Adaptive response
All informants define one or multiple adaptive response(s) by looking at the KNMI website,
namely:
 stay inside;
 watch out;
 change your driving behaviour;
 adapt your planning;
 keep an eye on roofing‟s;
 take precautions.
The colour red, the term „extreme weather warning‟ and/or the type of weather may cause the
creation of these adaptive responses.
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Though not all respondents state that they will „stay home‟ or „adapt their planning‟ in daily
life, since they mention several maladaptive responses (exceptions) which are not in line with
the adaptive response(s). Three explanations may underlie this reaction:
 intrinsic maladaptive response rewards (carrying out the maladaptive response for its
own satisfaction or interest) (9.2.2);
 extrinsic maladaptive response rewards (carrying out the maladaptive response for its
separable outcome: an external reward or punishment) (9.2.2);
 low threat perception (depending on the type of transportation mean) (9.2.3).
On the other hand, some informants mention they will „stay home‟ or „adapt their planning‟ in
daily life. These respondents are willing to „pay‟ certain costs to practise their own adaptive
response(s) in case of:
 visiting someone/something in another region for fun;
 visiting someone in the same town for fun;
 dependence on public transport;
 travelling by night.
In all these cases the risk (or discomfort, in case of travelling with public transport) outweighs
the fun.
9.2.2 Intrinsic and extrinsic maladaptive response rewards
Intrinsic and extrinsic maladaptive response rewards partly explain why some informants are
not able to „stay inside‟ and „adapt their planning‟. First of all, own satisfaction or interest
(intrinsic rewards) cause a maladaptive response. Some informants will ignore the adaptive
response(s) if:
 there is something serious going on with family and/or close friends;
 others need help;
 they want to visit close family and/or a partner;
 they want to go home;
 if they have a birthday;
 they want to party in the city;
 there is no food at home;
 they want to visit someone in the same town.
Secondly, some informants will not „stay inside‟ and „adapt their planning‟ due to external
rewards or punishments (extrinsic rewards). They ignore the adaptive response(s) in case of:
 work;
 study/school;
 an application;
 if they have to play a sports game.
In these four cases the respondents made agreements they do not want to disrupt. They may
fear external punishments of their (future) boss(es), supervisor(s) or sports team if they do not
show up due to the weather.
9.2.3 Threat perception
The threat perception of the respondents differ per transportation mean, in case of an extreme
weather warning for slipperiness and snowfall. All informants indicate that the extreme
weather warning is severe, though they do not always feel vulnerable to this warning. Their
vulnerability depends per transportation mean: car, bicycle, walking and public transport.
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Some informants feel vulnerable when driving a car, whereas others feel vulnerable when
cycling. The informants may feel vulnerable (have a high threat perception) if they:
 perceive low control;
 perceive high dread;
 perceive serious consequences (physical and material);
 have previous bad experiences.
On the other hand, the informants may not feel vulnerable (have a low threat perception) if
they:
 perceive high control;
 perceive low dread;
 perceive no serious consequences;
 have no previous bad experiences.
Besides, some informants interpret KNMI as a reliable institute, whereas others interpret the
institute as unreliable. Five explanations underlie the „reliable‟ reaction. Some informants
state that KNMI:
 communicates correct predictions;
 is an authority in the field of weather predictions;
 is a very scientific and independent institute;
 is an old institute;
 communicates very useful information (such as an extreme weather warning).
Next, two explanations underlie the „unreliable‟ reaction. Some respondents mention:
 KNMI provides too many extreme weather warnings, which may cause economic
damage and a less careful public;
 KNMI does not communicates its extreme weather warning in a good way.
Further, some informants indicate the threat to future generations of extreme weather as high:
they think extreme weather warnings will occur more often in the future due to climate
change. Consequently, these informants may have a higher threat perception. However other
informants state that the threat to future generations is low: they do not „believe‟ in climate
change and/or indicate that KNMI will improve its weather forecast in the future. As a result,
these informants may have a lower threat perception. Next, some informants do not know if
extreme weather is a threat to future generations. This interpretation may not influence their
threat perception.

9.3 Overall interpretation and link theoretical framework
9.3.1 Cognitive interpretation
Overall the informants interpret the information on the KNMI website as severe. All
respondents understand KNMI communicates information about dangerous weather on its
website.
According to Leonard (1999), the use of the colour red may cause this interpretation, since the
colour red is often associated with a risk (“danger”). Next, another explanation for this
interpretation may be that the KNMI website triggers attention and is understandable for the
public (Breakwell, 2000). Though – given the design of this research – it is hard to say if the
KNMI website triggers attention. All informants were asked to extensively look at every
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picture of the KNMI website: they paid attention to every image, whereas in daily life they
may overlook some images.
However, this research may say something about how understandable the website is. Some
informants do not understand certain signs of the images on the website. This may mean that
the website is not understandable for everybody. The fact that the informants looked at the
images extensively confirms this thought: if the respondents look shortly at the KNMI website
– which probably happens in daily life – they may even understand less of the images.
9.3.2 Adaptive response (response and self-efficacy and response costs)
The KNMI website does not communicate an adaptive response. Though, all informants
create (an) adaptive response(s), when looking at the website. This outcome is interesting for
two reasons. First of all, it indicates that the respondents interpret the weather information as
severe – otherwise, why else would they create (an) adaptive response(s)? Secondly, this
outcome may falsify the statement of Grothmann and Reuswigg (2006). According to them
the public will not come up with adaptive responses by itself, if only a threat is
communicated. However, in this situation (KNMI only communicates a threat on its website)
the informants do create their own adaptive responses.
Since all informants create their own adaptive response(s), they may all have response
efficacy: all informants may believe that the protective action (adaptive response) effectively
protects themselves or others – it is/are their own idea(s) after all.
It is hard to say if the informants have self-efficacy and believe they have the ability to
perform protective action. Since the informants create their own adaptive response(s), one
may say that the informants have self-efficacy: why else would they mention their own
adaptive response(s), if they do not believe they have the ability to live up to it? On the other
hand, some informants state that they do not always comply with their own adaptive
(responses). Then the informants may not have self-efficacy. Though – in case of the
maladaptive response – it may also be the case that the informants have self-efficacy, but
simply do not live up to it.
As stated in 9.2.1, the informants are willing to „pay‟ certain costs to practise their own
adaptive response(s). One part of these costs are personal, namely: visiting
someone/something in another region for fun and visiting someone in the same town for fun.
Though the other part of the costs – dependence of public transport and travelling by night –
are difficult to define, since it is not clear what the informants pay (if they would not go to
work they would „pay‟ money, though if they would not go by public transport (and this is the
fastest transportation mean) and take the bicycle they would „pay‟ time).
9.3.3 Maladaptive response (threat perception and intrinsic and extrinsic rewards)
The informants do not always interpret an extreme weather warning as a threat in daily life.
Overall the respondents understand the severity of an extreme weather warning, though they
do not always feel vulnerable to it – and as a result have a low threat perception. In this
research the respondents‟ feeling of vulnerability differs per transportation mean: car, bicycle,
walking and public transport.
As stated before (9.2) the factors controllability, dread, serious consequences, previous bad
experiences and threat to future generations may underlie the feeling of vulnerability. The
factors „trust, knowledge and uncertainty‟ and „benefits of a hazard‟ do not (really) apply in
this research.
First of all, since all informants understand the aim of the KNMI website in case of an
extreme weather warning, trust may play a less important role in the threat perception of the
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informants. Trust is especially important in case of uncertainty. Though uncertainty is not
present in this case (at least, not in the overall story).
Secondly, the informants do not mention benefits of a hazard. Two explanations may underlie
this reaction. First of all, the informants do not associate an extreme weather warning with
benefits. Secondly, the informants may give social desirable answers: they do not want to tell
the interviewer that they (for instance) think that driving a car with extreme slipperiness and
snowfall is exciting.
The informants do not comply with their own adaptive response(s), due to intrinsic and
extrinsic rewards too. Own satisfaction or interest and external rewards and punishments
make them choose the maladaptive response (no protection motivation).

9.4 Reflection
This research only focuses on an extreme weather warning for slipperiness and snowfall.
Therefore it cannot say anything about how respondents interpret information about other
extreme weather warnings – for gusts of wind, thunderstorm, rain, sight, extreme heat and
wind whirls and waterspouts – on the KNMI website. If one wants to know how the public
reacts to other extreme weather warnings, one has to perform this study over and over again
focussing on different types of extreme weather warning.
This study uses a hypothetical version of the KNMI website, in case of an extreme weather
warning for slipperiness and snowfall. Each image of this version is made of other images on
the KNMI website and not by a computer program. Therefore this version is sensitive to
errors. In the expectations map on the website (3.4) an error occurs: this map shows a not
existing asterisks icon.
This research showed the KNMI website on large paper sheets to the respondents, instead of
on a computer (which one normally uses to visit the website). This may influence the reaction
of the respondents: on the computer the informants may sooner understand the relationship
between the images and the different pages (where you can(not) click on) than on the large
paper sheets.
As described earlier, this research may not properly displays the attractiveness and
understandability of the KNMI website due to its design. First of all, it is hard to say if the
KNMI website triggers attention, since all informants were asked to extensively look at every
picture of the KNMI website: they paid attention to every image, whereas in daily life they
may overlook some images. Secondly, it is difficult to say to what extent the informants
understand the images on the website. In this research, they extensively look at the images of
the website, whereas in daily life they may look shortly at these images.
Besides, this research did not set the requirement that all informants had to be familiar with
the KNMI website. Consequently, it is difficult to say if the informants do not understand the
information on the website, since they never seen it before or that the information is too
difficult to understand (even if you know the website).
Finally, this research clearly explains when respondents have protection motivation (adaptive
mode) and no protection motivation (maladaptive mode). This outcome may indicate that the
renewed PMT (figure 19) is a useful model to research protection motivation of the public, in
case of an extreme weather warning.
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9.5 Recommendations
The respondents react differently to certain signs on the KNMI website, in case of an extreme
weather warning for slipperiness and snowfall. Often these interpretations do not differ a lot
from how KNMI intended it. However, in some cases the interpretation of the respondents
and that of KNMI do not correspond at all (9.1).
To find out if the general public in the Netherlands also interpret these signs as confusing,
KNMI may perform a quantitative study focussing on the „confusing‟ signs indicated in this
research. By integrating the results of the quantitative study on its website (in case of an
extreme weather warning for slipperiness and snowfall), KNMI may improve the
understandability of its website.
In case of other extreme weather warnings KNMI may have to perform a qualitative study
first, followed by a quantitative study.
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Annex 1 : Questionnaire
Date:
Informant:
Gelderland/Zuid-Holland:
Cognitive part (show printed version of the hypothetical KNMI website)
1. What do you see on image 1, 2, 3, 4, 5, 6, 7, 8 and 9*?
(topics: maps, tables, texts, colours, symbols, uncertainty, knowledge)
2. What does KNMI mean with image 1, 2, 3, 4, 5, 6, 7, 8 and 9*?
(topics: maps, tables, texts, colours, symbols, uncertainty, knowledge)
3. What does KNMI mean with its website in general?
Conative part
4. Imagine it is the 7th of January 2011 and you open this website, how would you react
in daily life?
(topics: hazard‟s characteristics (controllability, dread, (global) catastrophic potential,
fatal consequences, threat to future generations), benefits of a hazard, intrinsic and
extrinsic rewards, response costs)
5. Did you previously experienced an extreme weather warning for slipperiness and
snowfall? If yes, can you describe this experience?
(topic: previous experiences)
6. What is your opinion about KNMI?
(topic: trust)
* Image:
1 = precipitation radar
2 = warnings 0-48 hours map
3 = expectations map
4 = extreme weather warning map
5 = framework „extreme weather warning‟
6 = warnings 0-48 hours „three maps‟
7 = table weather phenomena
8 = warnings next 48 hours table
9 = colour codes and symbols page
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