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ABSTRACT

This is one of five national reports presenting different aspects of the pedestrian environment studied in the
European Commission project PROMPT (How to PROMote Pedestrian Traffic in cities).
This report presents the national data collection and analysis on comfort in five case areas in Trondheim and
Lillehammer, with mapping of objective data, school children questionnaires and 180 on-street interviews as main
sources. Children enjoy walking when they don’t have to worry about traffic or unpleasant people, with things to
look at and things to do. They frequently commented need for better winter maintenance.
Safety, security and air quality are most important for Norwegian pedestrians when walking. They feel quite safe
and 9 of 10 like to walk. They feel most comfortable in pedestrian streets in city centres, with the lowest average
comfort feeling in areas with no clear priority for pedestrians. Women feel less comfortable than men, while you
feel more comfortable if you like to walk and don’t have to hurry. Four groups of pedestrians were identified,
seeking: 1) fresh air, space and light 2) security away from traffic 3) social pleasure and 4) easy-going pedestrians.
When choosing alternative routes time and distance are decisive, while 1 of 10 considers the surroundings, and
traffic was considered in Tillerbyen and Vingrom. 1 of 5 was going for a walk.
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GROUP 2
SELECTED BY AUTHOR
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Preface
PROMPT (How to PROMote Pedestrian Traffic in cities), is a research project within
the European Commission’s 5th framework under key action “The City of Tomorrow
and cultural heritage”. The project seeks to identify, discover and disseminate
innovative new tools and solutions for problem identification, problem solving and
implementation of measures in order to promote walking and non-motorized traffic in
cities.
Through several selected case studies in six participating countries: Belgium, Finland,
France, Italy, Norway and Switzerland, we study the conditions for pedestrians
according to safety, accessibility, comfort, attractiveness and intermodality (walking
linked with other modes of transportation). We also study the strategies and experiences
of implementation of measures to promote walking, as well as a holistic approach for
identifying new means. For each theme the results are presented in international
synthesis reports based on the national reports.
VTT in Finland has been the coordinator of this research project.
SINTEF has been Norwegian
partner and also work package
leader for the theme pedestrian
comfort providing the design for
data collection and analysis for all
case areas.

Belgium

Italy

Finland (co-ordinator)

Switzerland

France

Norway

This report presents the national data and analysis on comfort for the Norwegian case
areas Lade, Tillerbyen and Midtbyen in Trondheim, and Vingrom and the centre of
Lillehammer. At SINTEF, Research technicians Tove Moe and Nina Husby contributed
in conducting interviews, and Masters of Science Snorre Ness and Marianne Flø with
map presentations. Kristin Crawford has contributed with contacts, information and data
collection and took part in conducting on-street interviews for Lillehammer.
The Norwegian end-user group has contributed with fruitful perspectives on data
collection and analysis for the PROMPT project:
Svein Bjørn Vodahl

Municipality of Trondheim, Development Projects Division

Per Berge

Municipality of Trondheim, Trondheim Elderly Council

Kristin Margarete
Crawford

Municipality of Lillehammer,
project leader Lillehammer – A Town for All

Bodil Hjelbak
Rønningen

Municipality of Lillehammer,
children’s representative in the planning and building committee

Per Egil Mjåvatn /
Kine Thorén

Norwegian Council for Nutrition and Physical Activity

John Skaaden

Tambartun competence centre for visual impairment

Bente Skjetne

Norwegian Association of the Disabled

Erik Jølsgard

Norwegian Public Roads Administration, Sør-Trøndelag county

Alf Støle

Norwegian Public Roads Administration

Fredrik Shetelig

Pir II Arkitektkontor AS
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1. Introduction
1.1 The case areas in Trondheim; City centre, Lade and Tillerbyen
Trondheim is Norway’s third largest city with 148.859 inhabitants (01.01.00) situated
on the West Coast of Norway, about 500 km north of Oslo. Trondheim represents the
situation in larger cities in Norway. Trondheim has a coastal climate with relatively
mild winters and cool summers, situated on the Trondheim fjord.
Trondheim is founded in 997, with significance to Norwegian history and culture. The
total area of the Trondheim municipality is 342 km2. There are about 25.000 students in
the city. Of the total population 1,7% are foreigners from western countries and 3,8%
have an immigrant background from other countries.
Inhabitants in Trondheim are very satisfied with accessibility to nature and outdoor life,
the child-friendliness of their neighbourhood. Women are somewhat less satisfied than
men with the air pollution levels, the situation for pedestrians and the possibilities for
children to play safe away from traffic in their neighbourhood (Norsk Gallup, 2000).
Three case areas are chosen in Trondheim. For both Trondheim and Lillehammer we
have chosen part of the city centres. We also look at the outskirts of the cities, looking at
three different situations. Both Lade and Tillerbyen have concentrations of residential
areas and commercial and industrial areas within the case area borders. But while
Tillerbyen is a relatively new society, Lade has developed over a long period and is also
closer to the city centre.
•

Midtbyen N-E, the north-eastern part of Trondheim city centre, covering about 25 %
of the Trondheim downtown area and facing new development areas to the north
and east.

•

Lade is an older residential and industrial area 0-3 kilometres from the city centre.

•

Tillerbyen is a new residential, commercial and industrial area 8-11 kilometres from
the city centre. Tillerbyen in Trondheim is a planned environment, mainly built
since 1975, and planned to be a good city to live in using principles of segregation
and differentiation of traffic.

1.2 The case areas in Lillehammer is the city centre and Vingrom
Lillehammer is a town of 24 873 inhabitants (01.01.2001) and about 2000 students,
located centrally in Southeast Norway, among mountains and overlooking Norway’s
largest lake. Lillehammer may represent the many small and middle-sized Norwegian
cities. In this European study, Lillehammer also represents a city with a winter climate.
The total area of the Lillehammer municipality is 480 km2. The city plan for 1999-2010,
states that the aim is to choose development areas contributing to minimise transport
needs and to encourage public transport, biking and walking (Lillehammer
Municipality, 2001). In residential areas and in the city centre car traffic has to give way
to pedestrians, bikers and public transport. Car ownership in Lillehammer is 0,51 cars
per inhabitants1, which is somewhat less than 0,55-0,56 in the surrounding area.

1

Cars and not tractors, motorcycles, mopeds, trailers etc, per Jan.1st 2000 (Draft Traffic Safety Plan for
Lillehammer 2001-2004)
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For both Trondheim and Lillehammer we have chosen part of the city centres. The
layouts of the city centres are important not only because of many visitors, but also
because of the impact on mode choice for trips between the residential areas and the
centre. Two case areas area chosen in Lillehammer:
•

Lillehammer city centre with a lively central pedestrian shopping street and with
measures towards accessibility for all.

•

Vingrom is a residential area/village south of the centre of Lillehammer, with major
traffic problems. This is another type of city outskirts where the city growth includes
original scattered houses and smaller villages.

1.3 Results of School Children Survey
110 primary school children answered the questions of a School survey in the case areas
Lade in Trondheim, Lillehammer city centre and Vingrom in Lillehammer2. Some of
the questions concern how children find the comfort when they walk: What makes a
walk pleasant? And what makes a walk unpleasant? How often do you feel insecure
when walking? And what makes you feel insecure? Where are the places where it is
difficult to walk?
58 boys and 52 girls answered the questionnaire; 49 children in 1st grade and 61
children in 5th grade. When they tell about what makes a walk pleasant, they tell about
other people, traffic conditions, surface and weather, and benefits of walking as fresh air
and exercise.
Company:
Some mention that it is nice when it is not crowded, to walk alone and to be left alone
for a while. But more children say that they feel comfortable when they walk with
somebody, with parents, family, some adult they know, or with friends. Walking with
somebody they can have a pleasant talk.
Traffic conditions:
They stress that it is comfortable when there are no cars or little car traffic. It is more
comfortable where there are nice and wide sidewalks, walkways and safe pedestrian
crossings. Some also mention street lightning. To feel safe and not have to look out for
cars make four of the children feel comfortable when walking.
They also mention careful drivers not driving too fast or too close to pedestrians and
giving way when pedestrians cross. They also mention their own behaviour, not to walk
in the middle of the road, and the need to wear reflector discs when dark.
Climate:
Ten of the children mention nice weather, no rain and heavy wind, and preferably
summer. While four children do not want slippery surface, one of the kids like to skid
on the snow.

2

The Norwegian school children survey is presented in
Øvstedal, Ryeng and Stene (2002): PROMPT WP2: Safety and accessibility Norway. PROMPT national
reports - part 1. Report no STF SINTEF Civil Engineering.
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Effort:
Children mention fresh air and exercise as good feelings when walking. To make the
walk comfortable the distance should not be too long, not too hilly, and they don’t like
the tempo to be too high. Clothes and shoes should be good and the backpack not to
heavy.
Neat experiences:
They like to have many things to look at, enjoy nature, look for cones and treasures,
climb a tree, spot an animal, and they like to bring food and drink for a picnic.
Unpleasantness:
Traffic conditions seem to be the main reason for not having a pleasant walk. Too much
car traffic, too high speed and careless drivers are main reasons, as well as lack of
sidewalks, walkways and safe pedestrian crossings. The exhaust, dust and noise from
traffic are bothering.
Poor winter maintenance, slippery surface and too much snow is also mentioned as
bothering.
More girls than boys mention that they are anxious about whom they meet. Some do not
like to walk alone, and they do not like it to be dark. They also mention that they can be
afraid sometimes and then it is not comfortable. They can be afraid to meet drunken
people, drug addicts, sometimes teenagers, someone who wants to be teasing or mean,
but a stray dog or a herd of cattle is also frightening.
They dislike being cold and tired. And they dislike the distance to be long and the
tempo to be high.
Feeling of insecurity:
15% of the children felt insecure often or always. Almost half of the children sometimes
felt insecure while almost 40% of the children seldom or never felt insecure. There seem
to be more 1st graders than 5th graders who feel insecure, but the age difference is not
significant.
The most frequent reason why they feel insecure is unpleasant people, and nearly half
of the pupils in 1st and 5th grade remark this. Many children also point out that traffic
conditions make them feel insecure when walking (37%). Not sufficient lighting and
afraid of getting lost are other reasons. 1st graders more often mention traffic conditions
and unsafe places (slope, water etc) in their comments, while the 10 years old children
seem to be more concerned about unpleasant people.
Places difficult to walk:
Difficulties to walk at certain spots are accessibility problems. But if it leads to more
efforts, more frustrations and a feeling of insecurity, the difficulties may also influence
the feeling of comfort. Children point out crossing the streets and streets without
sidewalks. Further they mention pavements in bad condition, mud, ice and slippery
surface and especially the lack of snow removal. Half of the comments concern winter
maintenance.
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2. Results from comfort interviews
2.1 Norwegian interview sites, respondents and information about the
current trip
Pedestrians were interviewed on the street, and the interviews were conducted in April
and May 2001. In Trondheim interviews were conducted at the three case areas
Midtbyen N-E, Lade and Tillerbyen during the three days April 17-19th 2001. In
Trondheim there were two interview sites in each case area. The weather was normal for
the time of the year with temperatures from –1oC till +5 oC. The first day the weather
was shifting with snow, rain, wind and sun. The two next days had nice weather with
sunshine and blue skies.
In Lillehammer the interviews were conducted during May 9th and May 19th 2001 at the
two case areas Lillehammer city centre and Vingrom. There were two interview sites in
Lillehammer town centre and one in Vingrom. Both days had very nice weather for the
season, with blue skies and temperatures above 20 oC.
Table 1: Norwegian pedestrian comfort interviews
Case area

Interview site

Date(s) for
interviews

Weather

Trondheim
Midtbyen N-E
Trondheim
Lade
Trondheim
Tillerbyen
Lillehammer town
centre
Lillehammer
Vingrom

Dronningens gate
Thomas Angells gate
Sjømannsvegen
Lade Allé (Rema)
School KVT
Östre Rosten (Rema)
Storgata
Tomtegata (post office)

April 18th
April 19th

0-4 oC, nice
0-5 oC, nice
0-2 oC, snow,
wind
0-4 oC, nice
o
0-5 C, nice
16-23 oC, nice
17-18 oC, nice

22
22
21
16
19
19
22
20

18-21 oC, nice

19

at the shop
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April 17th
April 18th
April 19th
May 9th
May 10th
May 9th
May 10th
Sum

Number of
interviews
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Table 2: Norwegian pedestrian comfort interview respondents

About the respondents

Total
(for all
case
areas)

Trondheim

Lillehammer

Midtbyen

Lade

Tillerbyen

Town
centre

Vingrom

Q7. Sex
female
male

57 %
43 %

50 %
50 %

67 %
33 %

55 %
45 %

60 %
40 %

53 %
47 %

mean
st.dev.
range

39,5
20,0
14 – 87

37,3
17,3
17 – 87

47,5
21,0
14 - 84

31,4
17,8
14 –
79

39,3
20,7
14 – 83

47,0
20,4
18 - 83

78 %
9%
11 %
1%

61 %
23 %
16 %

89 %

82 %
3%
13 %
3%

81 %
14 %
5%

84 %

92 %
2%
3%
1%

100 %

88 %

97 %

72 %
6%

9%

3%

88 %
7%
2%

Q8. Age

Q1. Do you often walk here?
weekly
monthly
seldom
never before
Q4. What kind of pedestrian?
pedestrian (ordinary)
walking with a bike
pushing a baby carriage
using rollerblades/skateboard
using city scooter
using rullator
using crutches
using wheelchair
with burden
with cane
other
Q9. Do you appreciate walking?
yes
no
sometimes
yes, but it is bothersome for me
Q50. How would you describe
your level of ability concerning
outdoor walking?
no problems
minor problems
some problems
major problems

11 %

11 %
5%

6%
6%

1%
1%
1%
1%

3%

2%
6%
6%

87 %
4%
4%
4%

84 %
5%
9%
2%

95 %

86 %
7%
7%
1%

92 %
3%
6%

87 %
4%
9%

5%

82 %
11 %
5%
3%

88 %
5%
5%
2%

90 %

92 %

75 %
18 %
7%

73 %
18 %
9%

4%
4%

10 %

The total number of completed interviews is 180. Some more women than men
answered the interviews and 1 of 3 respondents in Lade are men. The age average is
39,5 years, while we have respondents in all age groups between 14 and 87 years.
Almost every one of the pedestrians we met on the street state that they like to walk. A
few pedestrians appreciate walking even though it is bothersome, while others state that
they sometimes like to walk.
3 % were pushing a baby carriage and 1 % were pedestrians with burdens (heavy bags
etc). 3 % of respondents were using a cane, crutches or a wheelchair, while 15 % stated
to have some degree of problems concerning their ability to walk outdoors.

12

PROMPT

Comfort

Norway

Table 3: Information about the current trip for the respondents when being interviewed

About the current trip
Q2. Are you in a hurry just now?
no
a bit
yes
Q3. What is the main purpose of
this trip?
to/from work / work related trip
to/from school
bring children or others
purchase everyday commodities
other purchases
to/from private / public services
to/from leisure activities
to/from private visit
going for a walk
other
Q5. Do you walk on this whole
trip, or will you also use other
means of transport on parts of
the trip?
combine with cycling
combine with bus
combine with train
combine with car
other
walk all this trip
Q6. Are you in company with
someone else on this trip?
no, alone
yes, with children
yes, with youngsters
yes, with adults
yes, with elderly people
yes, with dog/pet

Total
(for all
case
areas)

Midtbyen

58 %
32 %
9%

46 %
46 %
9%

57 %
32 %
11 %

66 %
21 %
13 %

64 %
31 %
5%

63 %
26 %
9%

20 %
3%
1%
18 %
11 %
10 %
8%
1%
18 %
9%

16 %

24 %

18 %
8%

26 %
7%

11 %

18 %
3%
3%
18 %

7%
7%
17 %
5%

53 %

26 %
5%

19 %
12 %

11 %
5%

5%
25 %
1%
11 %

7%
52 %

10 %
14 %
5%
17 %

5%
11 %

59 %

21 %

78 %

84 %

55 %

68 %

67 %
7%
10 %
13 %
1%
2%

74 %
2%
7%
16 %

70 %
12 %
6%
9%

61 %
5%
26 %
3%

69 %
2%
2%
24 %

58 %
21 %
5%
11 %
5%

3%

5%

2%

2%
25 %
11 %
11 %
14 %
21 %

Trondheim
Lade
Tillerbyen

3%
30 %
14 %
5%
5%
19 %

22 %

16 %

21 %

Lillehammer
Town
Vingcentre
rom

16 %
5%

16 %

The time people have available might influence on how they perceive the surroundings.
Most of the people interviewed were not in a hurry, 1 of 3 was in a bit of a hurry and we
also have answers from people in a hurry. Most of the respondents walked alone and all
the way, while 1 of 4 respondents walked to or from the bus.
Interviews were conducted between 11 a.m. and 11 p.m. on weekdays. The most
common purposes were purchase (29 %), work journey or work related trips (20 %) and
going for a walk (18 %).
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2.2 Respondents assessment of pedestrian comfort
The pedestrians were asked how comfortable they felt it was to walk there and then,
with a range from 1 = very uncomfortable till 7 = very comfortable.
Table 4: Average comfort scores at the different interview sites
How comfortable do you feel it is to walk here just now?
Trondheim – Midtbyen N-E

Dronningens gate
Thomas Angells gate
Sjømannsvegen
by shop Rema 1000
by school KVT
by shop Rema 1000
Storgata
by the post office
by shop

Trondheim - Lade
Trondheim – Tillerbyen
Lillehammer town centre
Lillehammer – Vingrom

Mean

Range

5,91
5,59
4,80
5,13
5,68
5,63
6,55
5,75
5,26

3–7
2–7
2–7
1–7
3–7
3–7
5–7
2–7
1–7

7

6

5

4

3

2

1

0
Sjøm.v. Lade

Rema Lade

Vingrom

TA gt Midtbyen

Rema
Tillerbyen

KVT Tillerbyen

P.O
Lillehammer

Dr.gt Midtbyen

Storgt
Lillehammer

Figure 1: Average comfort scores for the Norwegian interview sites
The respondents use the whole range from 1=very uncomfortable till 7 = very
comfortable, while the average comfort score for each site vary from a little better than
neutral (4,80) and almost till very comfortable (6,55). We see that the average comfort
score is clearly higher for Storgata in the city centre of Lillehammer, and clearly lower
for Sjømannsvegen in the Lade case area, compared to the other interview sites.
The two sites with highest comfort levels are both pedestrian streets in city centres,
while the three sites with the lowest scores are areas with no clear priority for
pedestrians. When looking at the comfort profiles (presented along with the interview
results from each case area) we find that the interview sites with the highest comfort
scores, in general have more positive assessments also of the other factors compared to
the interview sites with the lowest comfort scores.
Norwegian pedestrians do not worry about walking alone during daytime, meeting
unpleasant people or being insecure/unsafe. They find their way easily, choose their
own speed and walk without to much effort or differences in levels. These are factors
they give high comfort scores.
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Norwegian pedestrians wear just the right clothes and shoes, or they tend to overdress a
little. They find the weather a bit too cold and dry and the wind and the light somewhat
strong. They would prefer some more people, the surroundings to be less open and more
nature to be present.
Norwegian pedestrians are most unpleased with the possibilities to sit down. Clear and
understandable information, information about distances and services and possibilities
to meet requirements for food, rest or toilet are other factors they are not happy about.
They find the sound level and pollution level a bit better than neutral, while they find
the sounds and smells they experience when walking somewhat unpleasant. They feel
somewhat protected from weather because of buildings, vegetation or topography.

2.3 Respondents assessment of the importance of comfort factors
Among the factors in the table, the feeling of safety and security is the most important
for Norwegian pedestrians, closely followed by the feeling of comfort. The lowest rank
is given to the presence of other people. This indicates that Norwegian pedestrians walk
independently of whether there are other people present or not. They also state that
whether the surroundings are narrow or open are of less importance. The weather
conditions are regarded as less important than traffic and air conditions, but more
important than sound and light conditions.
Table 5: The importance of different factors when walking

The importance of the factors from Q10-Q22

Mean

Range

How important is it for you to feel safe/secure when walking?
How important is it for you to feel comfort when walking?
How important are the weather conditions for you when
walking?
How important are the sound conditions for you when walking?
How important is it for you whether the surroundings are
narrow or open when walking?
How important are the light conditions for you when walking?
How important are the air conditions for you when walking?

2,69
2,53
2,14

1–3
1–3
1–3

2,04
1,81

1–3
1–3

2,00
2,50

1–3
1–3

How important is it for you to find your way easily when
walking?

2,42

1–3

How important are the traffic conditions for you when walking?
How important is the presence of other people to you when
walking?

2,26
1,76

1–3
1–3

How important is it for you that there are places to sit down
available when walking?
How important is it for you to meet such requirements when
walking?
How important are the surface conditions for you when
walking?

2,06

1–3

2,07

1–3

2,08

1–3
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Figure 2: The Norwegian average scores on the importance of several comfort factors
The traffic conditions are regarded as less important in Tillerbyen than in all other case
areas. This might be due to the local infrastructure, since Tillerbyen is the only
Norwegian case area in which the different road users to some extent are being
separated from each other?
Within each case area the importance of light and sound conditions is regarded highest
on the sites with most traffic. Except from Trondheim Midtbyen N-E, the same is valid
regarding the air conditions.
In both city centre areas the respondents in the pedestrianised streets state that the
presence of others, places to sit down and fulfilling of other needs is of more importance
than in the streets with car traffic present.

2.4 Four types of pedestrians
A factor analysis based on the interviews in the three different case areas of the city of
Trondheim revealed four different pedestrian types:


For the pedestrian seeking fresh air, space and light, it is important whether the
surroundings are open or narrow. The typical pedestrian seeking air, space and light
is an elderly woman going for a walk in the evening. We find that the pedestrians
seeking fresh air, space and light are also the pedestrians who give the highest
average comfort score (5,48).



For the pedestrian seeking security away from traffic the important factors are
safety, noise level, comfort and traffic conditions. The typical security-seeking
pedestrian is a busy, middle-aged woman on a shopping trip, and she likes to walk.
The pedestrians seeking security away from traffic give a comfort score in between
(5,38).



The pedestrian seeking social pleasure stresses the presence of others, the presence
of places to sit and to be able to meet requirements, as well as the condition of the
street surface. The typical social pedestrian is an elderly person shopping in the
downtown area during daytime. The pedestrians seeking social pleasure give a
comfort score in between (5,35).
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For the easy-going pedestrian the weather is important as well as to find her way
easily. The typical easy-going pedestrian is a younger person. The easy-going
pedestrians give the lowest average comfort score (5,02).

When we included the interviews from Lillehammer, we found that the pedestrians
seeking social pleasure can be divided into two groups:
•

Those who find the presence of other people important as well as surface conditions
and light conditions.

•

The other group stresses the presence of seating and the possibility to meet needs for
food, toilets and so on. These pedestrians may value the possibility to sit down
because they need the rest rather than for social pleasure.

About Norwegian pedestrians we also found that:
•

People in a hurry evaluate comfort to be lower than people having sufficient time
do.

•

Women evaluate comfort to be lower than men do.

•

It seems that increasing age leads to increasing valuation of the importance for all
comfort factors.
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3. Trondheim
3.1 Weather statistics
Trondheim is situated on the coast of Norway, in the Trondheim fjord. The area is
surrounded by mountains but opens up towards the ocean, and is situated between a
colder climate area to the north, a warmer climate area to the south and the coastal west
wind area. This means that Trondheim has a coastal climate with mild winters and cool
summers, instability, cloudy days and rain at all seasons. Fog and frost mist is not
unusual. For Trondheim the nearest weather report centre is the airport Værnes some 40
kilometres east of Trondheim.
Temperatures: The three summer months have a middle temperature (day and night) of
13-14 oC. The middle temperature during winter is 2-3 oC and year middle is 5 oC
(Lerväg, 1997). The highest measured temperature is 32,3 oC (July 1994) and the lowest
measured temperature is –25,6 oC (January 1996) (Bratsberg, 1996).
Precipitation: It is the least rain in the spring with 40-60 mm per month, and most in the
fall with 100 mm per month, totally 850 mm a year. Trondheim normally have a little
more than 200 days a year with precipitation, and snow cover for about 70-100 days a
year. The highest measured precipitation for one day is 78 mm (September 1978).
Wind: It is usually breeze, only in 12 % of the time the wind is stronger. Only in 5 % of
the time there is no wind at all.
Table 6: Trondheim weather data
Trondheim

Annual
o

Average temperature C
5
Average precipitation (rain) mm
850 mm
Average wind speed m/s
3
Average humidity %
75
No. of hours with daylight (1stday)
No. of sunny hours per month

January
-2
65
3
80
2h 45m

April

July

4
14
50
95
5
4
71
77
13h 30m 20h 20m

October
6
100
3
78
12h

Sources: International Station Meteorological Climate Summary, 20 years charted3;
Lerväg 1997, Almanakk 2001

3.2 Pollution data
For 1998/99 there were three stations in Trondheim measuring nonsettleable solids
PM10 and PM2,5, on street level, and one background station (roof level) measuring
nonsettleable solids PM10, nitrogen dioxide NO2, NO, sulphur dioxide SO2, ozone O3,
benzene and toluene.
Two of the street stations (Elgeseter and Rosendal) are close to the Midtbyen NE case
area, and the background station on roof level is just outside the area to the west. The
3

International Station Meteorological Climate Summary, Version 4.0. Years charted:
20. www.washingtonpost.com.
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Rosendal street station is close to the Lade area, while there are no measures close to the
Tillerbyen area.
The main air pollution problem for Trondheim is the nonsettleable solids PM10,
especially in the city centre (Midtbyen). Highest values were measured in November
and March. The main reason for the problem is car traffic driving with studded tires
when the road surface is not covered with ice or snow, thus whirling sand and
nonsettleable solids from wear of street surface. For the winter 1998/99 the measured
values were above recommended values for 10-38 days at the different sites, 2 days
above 150 µg/m3 and 9 days above 100 µg/m3. High concentrations of PM10 are
considered unhealthy and may cause respiratory problems and asthma reactions.
Table 7: PM10 levels at Trondheim pollution data stations
PM10
Site

Number of days/percent of time above levels
nov98-sept99

Midtbyen, roof level
Elgeseter street, near Midtbyen
Rosendal, street station, near Lade
Nidarvoll, street level

35µg/m3

50 µg/m3

53 (23 %)
64 (30 %)
24 (11 %)
31 (25 %)

16 (7 %)
38 (18 %)
10 (5 %)
22 (17 %)

100 µg/m3

150 µg/m3

9 (4 %)

2 (1 %)

4 (3%)

Mostly high values for PM2,5 and PM10 occur during the same periods, emphasising
road surface wear as a main source.
Table 8: PM22,5 levels at Trondheim pollution data stations
PM2,5

Number of days/percent of time above levels
nov98-jun99

20 µg/m3

60 µg/m3

Elgeseter street, near Midtbyen
Rosendal, street station, near Lade

40 (19 %)
19 (9 %)

1 (0,5 %)
2 (1 %)

Site

Diesel-powered vehicles contribute to sulphur dioxide SO2 levels, but SO2 is not a
pollution problem in Trondheim.
Table 9: SO2 levels at Trondheim pollution data stations
SO2
Site

Hour
des98-sept99 12.98-3.99

Midtbyen-1, roof level, average
Midtbyen-1, roof level, maximum
Midtbyen-2, roof level, average
Midtbyen-2, roof level, maximum

3,7
27,7
2,6
24,1

Day

4.99-9.99

12.98-3.99

4.99-9.99

2,9
83,6
2,3
43,9

3,7
7,9
2,6
6,2

2,9
11,8
2,3
7,1

Periods of high NO2-concentrations occur with cold weather and calm air in midwinter.
Table 10: NO2 levels at Trondheim pollution data stations
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Number of hour or days/percent of time above levels
des98-sept99

Midtbyen–1, roof level
Midtbyen–2, roof level

Hours 100 µg/m3

Hours 150µg/m3

Days 75 µg/m3

82 (1 %)
38 (<1 %)

2

3 (1 %)
1 (<1 %)

Ozone levels (8-hour middle) were above recommended values 85 days or 10% of the
time, and is a larger pollution problem than nitrogen dioxide.
Table 11: O3 levels at Trondheim pollution data stations
O3
Site

Number of hour or days/percent of time above levels
des98-sept99

Midtbyen–2, roof level

Hour 100 µg/m3

8-hours 80µg/m3

8-hours 110 µg/m3

65 (<1 %)

85 (10 %)

1 (<1 %)

For December 1998-september1999 the average concentration of benzene was 11µg/m3,
being considerably above the recommended limits, as benzene may contribute to cancer.
Table 12: Benzene and toluene levels at Trondheim pollution data stations
Site
Minimum
Maximum
Average

des98-sept99

Benzene µg/m3

Toluene µg/m3

<1,7
54
11

<4,7
244
32

3.3 Criminal statistics for Trondheim
There are approximately 15000 reported offences a year in Trondheim, and 1/3 of these
occur in the city centre (Midtbyen) (Lerväg, 1997).

3.4 Population data and car ownership
Trondheim has 148.859 inhabitants (01.01.2001). There are about 25.000 students in
Trondheim where about 11.000 of these students are registered inhabitants of the
municipality. For the municipality of Trondheim the average household size is 2,34.
1,7% of the population are foreigners from western countries and 3,8% have an
immigrant background from other countries. In Trondheim car ownership is 0,513
vehicles per inhabitants and 0,382 private cars per inhabitant. We do not have new data
for car ownership, share of households with and without a car or data about ethnic
groups for the different areas in Trondheim.
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4. Trondheim – Midtbyen N-E
4.1 Population statistics and Travel data
Area size (case area except Brattöra)
Number of inhabitants
Average household size
Average number of trips per day
Percent of trips walking and biking
No. of traffic accident casualties (annual average)
No. of pedestrian casualties (annual average)

0,2 km2
522
2.25
4.2
64,9%
11
3,6

The city centre of Trondheim with 3042 residents (01.01.2000) is a rather compact area
located at the seafront, bounded by the fjord and the river Nid. 522 persons live within
the case area (01.01.2000). Almost half of these inhabitants are 20-29 years old. Young
and middle aged men are overrepresented and very few are children 0-19 years old or
older than 80 years old (Lerväg et al., 1998). In addition, there may be students living in
the area on a non-permanent basis.

Table 13: Inhabitants in Trondheim and case area Midtbyen N-E in different age groups
(Trondheim Municipality, 2000)
Age groups
Trondheim
%
Midtbyen N-E
%

Trondheim
%
Midtbyen N-E
%

Total
148859
100
522
100

0-9
20670
13,9
6
1,1

10-19
16739
11,2
28
5,4

20-29
22667
15,2
231
44,3

30-39
24224
16,3
75
14,4

40-49
20855
14,0
54
10,3

Total
148859
100
522
100

0-4
10432
7,0
5
1,0

5-12
15821
10,6
5
1,0

13-19
11156
7,5
24
4,6

20-65
91013
61,1
438
83,9

> 65
20437
13,7
50
9,6

50-59
17808
12,0
62
11,9

60-69
10561
7,1
30
5,7

70-79
10119
6,,8
29
5,6

80-89
4606
3,1
7
1,3

Average household size for the Midtbyen area is 2.25 (Lervåg, 1997). Average number
of trips per day per inhabitant is 4.2. The share of trips walking and biking is 64,9%,
meaning an average of 2,7 trips per day.
Table 14: Midtbyen Travel Data (Meland, 1991)
Midtbyen Travel Data
Number of trips per day
Walking and biking
Trips driving the car
Publc transport trips

Percent

No.

100 %
64,9 %
22.3 %
6,3 %

4.2
2,7
0,9
0,3
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Results of pedestrian counts:
In Midtbyen N-E pedestrian volumes at the interview sites have been counted over a 12
week period, for each site 30 minute counts have been conducted at three separate days
for each of three time periods of the day (Hoyt, 2001).
Table 15: Pedestrian volumes at Midtbyen N-E interview sites (Hoyt, 2001)
Midtbyen N-E

Hours 11 – 15

Olav Tryggvasonsgate
Thomas Angells gate
Dronningens gate

No. of
Hourly
No. of
Hourly
No. of
Hourly
periods4 volume5 periods volume periods volume
3
471
3
468
3
551
3
1311
3
1015
3
1154
3
724
3
774
3
838

Hours 15 - 18

Hours 18 – 23

Table 16: Gender (Hoyt, 2001)
Site

Female

Olav Tryggvasons Gate
Thomas Angells Gate
Dronningens Gate
Total

3827
9260
5844
18931

Male
57,2%
59,1%
55,6%
57,6%

2866
6402
4665
13933

Total
42,8%
40,9%
44,4%
42,4%

6693
15662
10509
32864

Table 17: Age groups (Hoyt, 2001)
Site

Preschool

Olav Tryggvasons Gate
Thomas Angells Gate
Dronningens Gate
Total

33
62
49
144

Kid Teenager
208
414
328
950

446
1326
753
2525

Adult

Senior

Total

5381
12685
8208
26274

633
1175
1172
2980

6701
15662
10510
32873

Teenagers were 4% at noon, but represented 10% at the 3:30 and 6:30 p.m.
observations, and more teenagers on Saturdays (9%) than on Mondays and Tuesdays.
Elderly are out walking at noon representing 15-19% of total pedestrians while they
represent 1-6% at the two other periods.
Persons using mobility devices represent 9-11% of total number of pedestrians at noon,
and 0-4 % at the two other periods. Elderly persons seem to prefer Dronningens gate.

4.2 Midtbyen Comfort assessment
4.2.1

Thermal comfort

As already stated, Trondheim has coastal weather with relatively mild winters and cool
summers. The weather is shifting, only 5 % of the time without wind, and rain showers
at all times of the year. The downtown area overlooking the fjord and surrounded by the
river Nid is no exception. Fog and frost mist is not unusual.

4
5

Number of counting periods of 15 minutes
Hourly pedestrian volume, to be calculated based on 15-minute pedestrian counts.
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Sunshine and high temperatures are usually not pedestrian comfort problems in
Trondheim, while wind and cold might be. The rows of houses give some shield in the
downtown area, while on the Brattöra area and while crossing the bridges pedestrians
are rather unprotected.
There are few really tall buildings in the case area. Most buildings are 2-4 stories high,
to fit in with the 18th and 19th century wooden houses, built in a row, in 2 or 3 stories
and all painted in different, but mostly light colours (Bratsberg, 1996). There is little
vegetation in this area giving shelter for wind or precipitation. While water is present by
both the canal, separating the downtown area and the Brattöra area, and the river Nid
forming the east border of the case area (see map 2 in annex).
In the downtown area streets can be divided in three groups. Munkegata on the west
border of the case area is an example of the wide streets, 35 - 45 meters wide,
introduced in 1681 to reduce the damage from future fires. In the same way the streets
Fjordgata and Kjøpmannsgata are wide, to protect the values of the warehouses along
the channel and the river from city fires.
The east-west bound Olav Tryggvasonsgate and Dronningensgate are about 20 meters
wide, including 3,5 - 5 meters of sidewalks on both sides, while Thomas Angells gate is
a pedestrian/bicycle only street 11 meters wide. The east-west bound streets with rows
of houses on both sides like Fjordgata and Olav Tryggvasonsgate, offer some protection
from wind, while wind might be a larger problem in the wide south-north bound streets
like Munkegata and Kjøpmannsgata.
The two pedestrian streets, Thomas Angells gate and Nordre, are paved with rectangular
paving stones and part of the walkways are heated. For Thomas Angells gate the
northern half is heated. This side also receives any available sunshine leaving this side
free from ice and snow while the south side experiences almost a continuous coverError!
Bookmark not defined.
during wintertime. Also Dronningensgate is relatively free of ice and
snow on the north side, due to retail stores located on this side clearing their side of the
street. Dronningensgate is paved with cobblestone, but it is relatively smooth. Then
there are narrower alleys, some of which have cobblestone.
Both the downtown area and the Brattöra area are relatively flat. Most streets will
therefore have alternating sunshine and shadow depending on the time of the day (see
map 1 in annex). In the winter the sun is set low, letting little sunshine down on the
street. While in the summer the sun is high up on the sky, giving sunshine to most
streets, except late in the evening and night when the street cafes on the east side of the
street will be more popular. So far the Brattöra area has some large buildings, but more
spaced out, meaning more sunshine and also more wind.
4.2.2

Visual comfort

There is a variety of colours and materials of the buildings. We have not registered any
specific situations because of colours or front materials, concerning visual comfort or
thermic comfort. Most streets have asphalt pavement. The pedestrian streets have
paving stones, and some of the alleys have cobblestone, all held in gray or subdued
colours.
Street lightning
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Main streets and avenues have street lightning with an asymmetrical distribution of the
light6 (see map 3 in annex):
•

Olav Tryggvasonsgate: With 50 meters distance on both sides, hight 10 meters,
yellow light (Natrium lamp, Nav-t, 250/400W, lighting level 2 cd/m2).
They provide full and even illumination of the roadway and sidewalks. Lighting
levels are measured between 30 lx and 4,700 lx (Hoyt, 2001).

•

Dronningensgate: With a distance of 40 meters, hight 10 meters, white light
(Mercury lamp, Hql, 400W, lighting level 1,5 cd/m2).
There are both roadway-type lamps and smaller pedestrian scale lamps present,
leaving some spots fully illuminated while others are a bit dimmer. Lighting levels
range between 13 lx and 6,400 lx (Hoyt, 2001).

•

In Thomas Angells gate lightning is diffuse, but all spots are illuminated. Lightning
levels are measured between 6 lx and 4,600 lx (Hoyt, 2001).

•

Munkegata: With a distance of 20 meters, hight 5 meters, white light (Mercury
lamp, Hql, 250W, lighting level 1,5 cd/m2)

In small streets and alleys a special lighting fixture for the city of Trondheim is
designed (Trolla - armatur), giving a symmetric distribution of the light:
•

Brattørveita: Wall lamps with a distance of 30 meters, hight 5 meters, white light
(Mercury lamp, Hql, 125W, lighting level 0,5-0,7 cd/m2)

4.2.3

Acoustic comfort

Traffic will be the main source of noise in the Midtbyen N-E area. At Brattöra trains,
harbour and industry might cause noise as well as car traffic. In the downtown area
visitors to restaurants and bars may cause noticeable noise at some periods of the night.
Most signalised zebra crossings have acoustic signals as a help for orientation for
visually handicapped persons, the noise level of the signal vary according to the
surrounding level with lower levels at nights. It is sometimes hard to distinguish which
of the zebra crossings along the street have the green light (Dyrhaug et. al., 2001).
Map 4 show Annual Daily Traffic for the streets we have data for. A few sections have
traffic levels less than 2000 ADT, while most streets have traffic levels between 20006000 ADT and through-traffic streets have levels between 6000-14000 ADT.
There is little vegetation to soften noise in this case area. Streets either have asphalt or
paved surface and most streets have rows of houses on both sides, although not very tall
buildings. Some streets are wide (35 meters), more streets are 10-20 meters, while alleys
may be narrower. Some narrow alleys have cobblestone, adding on to the noise, but
these will be alleys with little vehicle traffic.
Noise levels are calculated to 55-70 dBA at façade, for all the streets we have data from
(see map 5 in annex), which is probably representative for the area. The quality level for
traffic noise for the case area is not very good (yellow level), but can be accepted for a
limited period (Calm streets!, Svenska Kommunförbundet, 1999) There are plans for a
new ring road (Nordtangenten, across the Brattöra area) to lead traffic out of the city

6

Data about street lighting from Trondheim Energiverk (Notes, Trondheim Energy company)
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centre, reducing noise and pollution problems in the downtown area as well as giving
more space for pedestrians and bicyclists.
4.2.4

Smells and odours

The downtown area offers a variety of shops, cafes and restaurants etc, so locally there
may be many different scents from food, flowers and perfumes. Fumes from diesel
vehicles, especially buses, may also be noticeable. A few times a year, with winds from
west, there will sometimes be an unpleasant smell from food industry. More likely there
will be the fresh smell of salt water from the fjord.
4.2.5

Tactile comfort

Most sidewalks and roads have asphalt surface in good shape. The pedestrian streets
have smooth paved stones, while some of the alleys have cobblestone. The cobblestone
is rather rough and some find it difficult to walk, bike or wheel on.
Being a shopping area, shopkeepers clear the sidewalks for snow and some pavements
have heating. Still snow and ice can be a problem under certain circumstances.
Some zebra crossings are marked with different stones in the pavement, and for some
signalised crossings there are signs to show the layout of the pedestrian crossing.
Otherwise there is little guidelines for visually impaired persons in the case area.
4.2.6

Air pollution and allergens

There is little vegetation in the area. In addition to some trees and green areas, there will
be flowerpots in the shopping streets in the summer.
Traffic will be a main source for air pollution in the Midtbyen N-E area, although there
are some industry in the area around it. Heating used to be another source of air
pollution, but this is not so any longer caused to new heating solutions. Nonsettleable
solids, PM10, is the most noticeable pollution, while levels of ozone, benzene and
nitrogen dioxide also cause pollution.
Calculated levels concerning PM10 show much pollution for some of the sections and
very much pollution for most of the section (map 6a in annex). Calculated NO2-levels
show somewhat pollution for most of the sections and much and very much pollution
for some sections (map 6b in annex). Since these are calculated levels based on ADT
data, the differences between the two interview sites in noise and pollution because of
traffic are difficult to detect.
Because of the problems of nonsettleable solids the pollution level for the case area
Midtbyen N-E can be characterised as poor (red level). The levels of PM10 are highest
during periods of the winter when the streets are not covered with ice or snow. Periods
of high NO2- concentrations occur with cold weather and calm air in midwinter.
From November 2001 there is a fee for driving into the central areas of Trondheim with
studded tires. The reason is that studded tires greatly influence the levels of
nonsettleable solids. This is introduced to influence car drivers to buy non-studded
winter tires and will be kept until the share of studded tires is low enough.

25

PROMPT
4.2.7

Comfort

Norway

Ease to move

Midtbyen N-E area is rather flat with streets in a tilted grid system. The river, the canal
and some key buildings also help for orientation.
There are two pedestrian streets in the area, and only for short sections are the sidewalks
narrow. It is pointed out, though, that obstructions like parking meters, stairs, shop racks
and displays reduce the usable pedestrian space (Hoyt, 2001. Dyrhaug et.al, 2001). Even
crowded pedestrian streets and walkways can be a hindrance sometimes, mainly on
Saturday forenoons.
Generally kerbstones are kept low at zebra crossings and there may be some differences
in pavement to help visually impaired persons to find the crossings. Some of the
signalised zebra crossings have acoustic signals.
In summer there will be outdoor cafes in the area. Except for this, there is little public
seating. There is no special equipment as handrails etc for relief or to ease the moving
around for handicapped persons. Alleys with cobblestone can be a problem for some
people.
4.2.8

Feeling of security

One third of all reported offences in Trondheim, about 5000 offences a year, occur in
the downtown area which Midtbyen N-E is part of. Being a downtown area with shops,
restaurants, bars etc many of these offences are shoplifting and violence in connection
with downtown nightlife.
Being a downtown area there will be people and activities in most of the streets and
alleys almost all day and night. Some alleys might seem dark and isolated at nights,
though, as well as most of the Brattöra area.
There is little public seating in the area. Benches in the main pedestrian street are
popular, while the small park at the canal is not so much visited, possibly because of
nearby car traffic, but also because this park is a place where alcoholics and drug
addicted sometimes stay.
The pedestrian counts show that the percentage of women walking is lower at nights
(hours 18.30) and when it is dark. When dark, the percentage of people walking alone
decreases in Olav Tryggvasonsgate and increases in Dronningens gate, while there is
hardly any change in the pedestrian street Thomas Angells gate. Elderly people seemed
to prefer Dronningens gate and seemed to avoid the streets with teenagers.
4.2.9

Needs for improvements

From the mapping of the area, we can list the following challenges concerning the pedestrian environment:
•
weather protection (sometimes wet, cold or windy)
•

air quality level (poor) especially in calm weather in winter

•

noise level (not very good) from traffic

•

cobble stones making walking, biking and wheeling difficult and uncomfortable in
some streets and alleys
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4.3 Midtbyen N-E on street comfort interviews
4.3.1

Weather and traffic conditions during interviews

To describe the actual situation when interviewing, weather data was collected and the
interviewers also filled in a form about weather, surface conditions, smells and sounds.
Weather and traffic conditions during interview at Dronningens gate:
Fair weather and breeze, 0-4°C, without any precipitation. The sun was shining during
daytime, and there was darkness during the third interview period (18-23). The
pavement was dry in all three periods. There were some unpleasant smells during the
first (11-15) and second (15-18) interview period, and no smells during the last period
(18-23). The sound was regarded as a bit noisy during the first and second period, and
fairly quiet in the third period.
Weather and traffic conditions during interview at Thomas Angells gate:
The interviews were conducted in the pedestrian street. Fair weather and breeze, 0-4°C,
without any precipitation. The sun was shining during daytime, and there was darkness
during the third interview period (18-23). The pavement was dry in all three periods.
There were some unpleasant smells during the second (15-18) interview period, and no
smells during the first (11-15) and last period (18-23). The sound was regarded as fairly
quiet in all three periods.
4.3.2

Interviews at the site Dronningens gate

Tables are shown in the appendix. The average comfort score is 5,91, and only one
Norwegian site has a higher average score (that is Lillehammer - Town Centre –
Storgata). The respondents feel safe and secure (6,55), and they are not at all afraid of
whom they might meet (7,00). They feel completely confident in walking alone at this
site during daylight (7,00), as well as quite confident in walking alone in darkness
(5,65). They are quite confident in getting help when needed (5,24).
The car traffic was not regarded as very bothersome (4,91), nor the air pollution (4,29)
and the sound level (4,45). The sounds tended to be regarded as pleasant and exciting
sounds (4,24), and the smells tended to be regarded as unpleasant smells (3,88). The
light conditions tended to be regarded as too light (4,25) during the first period (11-15),
as well (4,13) as the second period (15-18). In the third period (18-23) the light
conditions were regarded as optimal (4,00).
The respondents found it easy to get an overview and to find their way at this site
(6,55). They feel quite protected from the weather by buildings, vegetation and
topography (5,12), and they regard the surroundings as quite appealing (5,71). They
tend to regard the presence of vegetation, nature and water as too little (3,56), as well as
the number of places to sit down (3,45). It is regarded easier to meet requirements for
rest, food, toilet etc (4,73). The pavement surface was regarded as not too comfortable
to walk on (4,91).
The weather was fair 0-4°C, and the respondents stated that the weather was quite
comfortable for walking (5,64). Still it tended to be a bit too cold (3,82), as well as a bit
too windy (4,06). The respondents tended to be a bit overdressed (4,06) and to heavy
shoes (4,12). The number of pedestrians present (700-800 pedestrians per hour) was
regarded as quite comfortable, tending in direction too few (3,86). Some of the
interviews are conducted later at night than the counting periods cover, so the number of
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pedestrians present might have been lower than the counted numbers for some of the
interviews. The respondents felt free to choose their own speed (6,71).

Figure 1: The comfort profile of interview site Dronningens gate.
Dronningens gate has the highest score possible for sufficient light conditions, sufficient
and understandable information, for feeling safe when walking alone in the day and not
worry for meeting unpleasant people. Dronningens gate also has a higher score than the
other Norwegian sites concerning not being blended by light and for being able to meet
necessary requirements as food, toilet and rest. The comfort profile in Figure 1 shows
that Dronningens gate also has a higher score than the other Norwegian interview sites
about the spaciousness of surroundings, meaning the respondents find the surroundings
in Dronningens gate somewhat too open/spacious. The profile contains no lowest score.
For 13 questions we also asked the respondents about the importance of these factors
when walking, see Figure 2. For the aspects shown with blue circles, assessments were
along a scale from worst to best (1-7). For the aspects viewed with yellow circles, 4 was
the best value with 1 and 7 as equally bad (for example too cold –too warm), while in
the figure these have been recalculated to a similar scale as the rest.
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Figure 2: Comfort assessment and importance of selected aspects for Dronningens gate
Looking at the diagram in Figure 2 air quality and traffic conditions seem to be in most
urgent need for improvements, as these aspects were not so positively assessed and at
the same time regarded as important. There is also a need to improve the supply for
seating and toilets, and the possibilities for food, drink and rest, as well as noise
reduction and improving surface conditions.
4.3.3

Interviews at the site Thomas Angells gate

Tables are shown in appendix. The average comfort score is 5,59. The respondents feel
safe and secure (6,86), and they are not very afraid of whom they might meet (6,40).
They feel completely confident in walking alone at this site during daytime (7,00), but
not so confident in walking there alone when it is dark (4,90). They are not very
confident in getting help when needed (4,10).
The car traffic was regarded as a bit bothersome (3,95) even though this was a
pedestrianised street. The air pollution (4,18) and the sound level (4,86) were both
regarded as neither too bothersome nor not bothersome at all. They both tended in
positive direction. The sounds were regarded as quite pleasant and exciting sounds
(5,15), the smells were regarded as neutral (4,00). The light conditions tended to be
regarded as a bit too light in all periods (4,58).
The respondents found it quite easy to get an overview and to find their way at this site
(5,36). They feel to some extent protected from the weather by buildings, vegetation and
topography (4,70), and they regard the surroundings to some extent as appealing (4,95).
They regard the presence of vegetation, nature and water as too little (2,14), as well as
the number of places to sit down (2,95). It is regarded easier to meet requirements for
29

7

PROMPT

Comfort

Norway

rest, food, toilet etc (4,23). The pavement surface was regarded as not too comfortable
to walk on (4,59).
The weather was fair 0-4°C, and the respondents stated that the weather was quite
comfortable for walking (5,55). Still it tended to be a bit too cold (3,80), and the wind
tended to be too calm (3,95). The respondents tended to be a bit too lightly dressed
(3,60) and too lightly shoed (3,95). The number of pedestrians present (1000-1300
pedestrians per hour) was regarded as quite comfortable, tending in direction too many
(4,05). The respondents felt free to choose their own speed (6,85).

Figure 3: The comfort profile of interview site Thomas Angells gate
The comfort profile in Figure 3 shows that Thomas Angells gate has the highest score
possible for feeling safe walking alone during the day. Thomas Angells gate has also
higher scores than other sites concerning the feeling of security during daytime and how
they perceive the sounds, but lower scores than other sites concerning presence of
nature, necessary effort and confidence of getting help. The respondents experience no
uncomfortable steps and level differences.
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Figure 4: Comfort assessment and importance of selected aspects at Thomas Angellsgt.
Most urgent improvements seem to be for air quality and traffic conditions and benches
and requirements (rest, food and toilets). Also important to improve is the noise level
and surface conditions.
4.3.4

More comments about factors affecting pedestrian comfort

We do not have answers from school children in this case area, but the children in the
other case areas point out that they prefer car free areas or areas with little car traffic.
Traffic conditions seem to be the main reason for children for not having a pleasant
walk. Children point out street crossings and streets without sidewalks as difficult
places to walk. And they emphasise poor winter maintenance and slippery surface as
bothersome.
From the school questionnaires we find that children emphasise:
•
Traffic conditions; no cars or little car traffic, safe crossings and space for
pedestrians
•
Air quality (dust and exhausts)
•
Noise level (from traffic)
•
Space for pedestrians
•
Winter maintenance
•
Sufficient street lighting
•
Not too crowded
•
Children prefer things to do and look at and nature
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From the respondent’s assessment of comfort, main problems seem to be
•

lack of seating (both sites)

•

lack of signing of services (Thomas Angells gate)

•

unpleasant odours (Dronningens gate)

Looking at the aspects respondents find important main challenges are
•

air quality

•

traffic conditions

•

seating and to meet requirements for rest, toilets, food etc.

When thinking about other times of the year, the respondents on these two sites mention
these factors affecting the pedestrian comfort:
•

Surface conditions (heated pavements, snow, ice/slippery, snow removal, gritting,
paving stone)

•

Digging in the streets (maintenance of water supply/sewer/electrical systems)

•

Dust due to studded tyres

•

Lack of litter bins

•

Density of car traffic

Other comments from the respondents:
•

More benches, parks, trees and vegetation would have made everybody smile a lot
more

•

The street is skew/crooked

•

Nice to participate in the survey

•

The questions were crazy

4.3.5

Comparison between mapping and interviews

When comparing these two sites, we find that comfort is given a higher average score in
Dronningens gate than in Thomas Angells gate. It seems like Dronningens gate comes
better off than Thomas Angells gate on variables as security feeling in darkness,
confidence in getting help, afraid of whom to meet, as well as the surroundings,
vegetation and weather protection, pavement surface and orientation.
When we compare the respondent’s validation with the mapping of the area, we find
that these results agree quite well.
Thermal comfort: The pedestrians feel better protected from the weather in Dronningens
gate than in Thomas Angells gate, even though Dronningens gate is wider (20m) than
Thomas Angells gate (11m). These streets are parallel, indicating that the wind
conditions should be quite similar in the two streets. In Dronningens gate there are
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threes in a park on the other side of the street from the interview site. In Thomas
Angells gate there are no threes. Maybe the pedestrians feel more protected by the
threes than by buildings only?
Visual comfort: The pedestrians are pleased with the light conditions on both interview
sites. They regard the surroundings somewhat more appealing in Dronningens gate than
in Thomas Angells gate.
Acoustic comfort: The sound level was regarded as more pleasant than unpleasant at
both interview sites, reflecting that the interviews were not conducted along the streets
with the highest traffic levels. Noise from traffic was mapped to be of not very good
quality (yellow level) in the case area. The sound level was regarded as a bit more
pleasant in Thomas Angells gate than in Dronningens gate, and the sounds themselves
were also regarded as more pleasant and exciting at this site. This evaluation seems
logical since Thomas Angells gate is a pedestrianised street without any motorised
traffic.
Smells and odours: In this case area with a variety of different smells, the smells were at
both sites regarded as quite neutral, still regarded a bit more unpleasant in Dronningens
gate than in Thomas Angells gate. This difference may be due to the presence of
motorised traffic in Dronningens gate, being mainly a bus street with diesel vehicles.
Tactile comfort: The pedestrians regard the pavement surface as more comfortable than
uncomfortable. This reflects that most of the surfaces have asphalt or smooth paving
stone.
Air pollution and allergens: The respondents feel the air quality as quite neutral, neither
strongly polluted nor clean and fresh. Air quality was mapped to be of poor quality in
the case area, mainly because of nonsettleable solids, benzene, ozone and nitrogen
dioxide. The pollution in the area will be highest during periods of calm weather in
wintertime. Since interviews were conducted in the spring, it is logical that the
pedestrians did not notice much pollution.
Ease to move: The pedestrians find it easy to get an overview in this case area,
especially the respondents in Dronningens gate state this. The narrow alleys between
streets may cause orientation problems for new visitors to the city centre, but none of
the respondents visited the case area for the first time. The pedestrians are not pleased
with the number of places to sit down, reflecting the fact that there is limited public
seating in the area. The respondents did not characterise their trips as hard or
exhausting. This is not surprising, since the area is flat.
Feeling of security: The security feeling is high at both sites during daytime, but the
respondents do not feel completely confident in getting help when needed, especially
not in Thomas Angells gate, which is a pedestrianised street. When it is dark, the
respondents feel more confident in walking alone in the street with car traffic,
Dronningens gate, than in the pedestrianised street.

4.4 Main findings
The pedestrians being interviewed assess Midtbyen N-E as a rather comfortable case
area, with the second highest score of the Norwegian interview sites for Dronningens
gate and medium comfort score for Thomas Angells gate. Most factors were regarded
positive.
33

PROMPT

Comfort

Norway

Pedestrian evaluation

Dronningens gate

Thomas Angells gate

Positive
3 most positive
aspects

Not afraid of whom to meet
Not afraid of walking alone in the day
Good lighting and clear signing
No difficult change in levels
Free to choose speed
No uncomfortable blending
Feeling secure
Easy orientation
Little effort
Lack of seating
Unpleasant odours

Not afraid of walking alone in the day
No difficult change in levels
Feeling secure
Free to choose speed
Light conditions during dark hours
Not afraid of whom to meet
No unpleasant blending

Other positive aspects
ranged > 6

Negative
Negative aspects < 4

Lack of seating
Lack of signing about service

When comparing these two sites, we find that comfort is given a higher average score in
Dronningens gate than in Thomas Angells gate. It seems like Dronningens gate comes
better off than Thomas Angells gate on variables as security feeling in darkness,
confidence in getting help, afraid of whom to meet, as well as the surroundings,
vegetation and weather protection, pavement surface and orientation.
Dronningens gate has the highest score possible (7) for being confident in walking
alone in the day, not afraid of whom to meet, for light conditions and signing.
Dronningens gate also has the highest score of the Norwegian cases for no
uncomfortable blending, as well as for meeting of requirements for rest, food and toilets
(4.73). The mean values at all sites indicate too open surroundings, and this site has the
highest mean value. Dronningens gate does not have the lowest score of Norwegian
cases for any aspects.
Thomas Angells gate has the highest score possible for walking alone in the day and no
difficult changes in levels. This site has the highest score of Norwegian case areas for
felling safe and secure and for pleasant sounds. Thomas Angells gate has the lowest
score for getting an overview and finding the way, for lack of nature, effort and being
confident in getting help.
Looking at assessment and importance main challenges are:
Need for action

Dronningens gate

Thomas Angells gate

Urgent

Air quality
Traffic conditions

Less urgent

Noise level
Surface conditions
Seating
Meeting requirements

Air quality
Traffic conditions
Seating
Meeting requirements
Noise level
Surface conditions
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Pedestrians in Midtbyen N-E feel safe and secure, with the highest score for feeling
secure of all Norwegian sites in Thomas Angells gate. Midtbyen N-E is relatively flat
and a downtown area with short distances between attractions and people present at
most sites and times. Feeling isolated is therefore not so much of a problem in this case
area, while being a downtown area violence and disorder can be a problem especially in
connection with restaurants and bars etc at night.
Walking is easy with little effort and differences in levels are not causing difficulties.
They feel free to choose their own speed, and they find it easy to get an overview and to
find their way. They did not experience uncomfortable blending and they are satisfied
with lighting and signing conditions.
What is regarded most negative, is the lack of enough public seating. In the
pedestrianized street signing of services could be better, while odours and traffic was
regarded as bothersome in the street with vehicle (bus) traffic.
This part of the downtown area has very little green areas, whereas the distance to green
lawns and parks is not far. The canal and the river enclose the area. There is almost
always a breeze, and along with fresh sea air the weather is seldom too warm,
sometimes cold, humid and windy, and most of the year air circulates keeping pollution
concentrations moderate. Nonsettleable solids is a serious and visible problem, while
traffic also lead to SO2 levels and noise levels that are not acceptable. The problem of
air pollution is worse in the winter in periods of calm air. After the interviews were
conducted a new fee for using studded tyres in the city centre has been introduced. The
effects of this need to be followed up.
To sum up, we can look at the problems and challenges found from the different sources
and put them together in one list:

Main
challenges in
the area from
different
sources

Mapping

Children (School questionnaire)

•

•

•
•
•

Weather protection
Air quality
Noise level
Street surface
(comfort – aesthetics)
cobble stones give a
rough surface

•
•
•
•
•

Air quality (exhaust, dust)
Noise level (from traffic)
Traffic conditions (safety, street crossings,
sidewalks)
Space for pedestrians (sidewalks)
Improve winter maintenance.
Things to look at, nature

On-street comfort interview
Respondent’s
assessment

Respondents assessment
and importance

Respondents free comments

•

•

•

•

•

Lack of
seating
Lack of
signing of
services
Unpleasant
odours

•
•
•

Air quality
Traffic conditions
Seating
Meet requirements for
rest, toilets, food etc.

•
•
•
•
•
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Traffic conditions (reduce density)
Improve surface conditions and winter
maintenance
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Main challenges concerning pedestrian comfort in Midtbyen N-E area:
Improving street and traffic conditions
•

Air quality (exhaust, dust)

•

Noise level (from traffic)

•

Traffic conditions (safe street crossings, reduce density)

•

Improve winter maintenance (surface conditions)

•

Space for pedestrians

•

Avoid unpleasant odours

•

Street surface (cobble stones give a rough surface)

•

Co-ordination of maintenance works and better conditions for pedestrians when works

Improving pedestrian facilities
•

Lack of seating

•

Lack of signing of services

•

Avoid unpleasant odours

•

Weather protection

•

Meet requirements for rest, toilets, food etc.

•

Things to do and look at

•

Parks, trees and vegetation.

•

More litter bins
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5. Trondheim - Lade
5.1 Population statistics and Travel data
Area size
Number of inhabitants
No. of trips per day (average)
No. of trips walking/biking per day (average)
No. of traffic accident (annual average)
No. of pedestrian accidents (annual average)

2

3,215 km
4028
4,0
1,2
8,5
1,6

Lade is a residential area near (0-3 km) the city centre of Trondheim with a history older
than the founding of the city in 997 and consisting of housing built in different periods,
including new housing areas. Parts of the Lade area are rather hilly with nice views to
the fjord and the city centre. Located at the seaside, Lade has less snow than most of
Trondheim.
Lade has about 4000 residents, with a lot more people visiting each day for work and
shopping. The Lade area have more residents 60 years and older and less children,
teenagers and young adults compared to the municipality of Trondheim.
Table 18: Inhabitants in Trondheim and case area Lade in different age groups
(Trondheim Municipality, 2000).
Age groups
Trondheim
Case Lade

%
%

Total
148859
100
4028
100

0-9
20670
13,9
455
11,3

10-19
16739
11,2
353
8,9

20-29
22667
15,2
502
12,5

30-39
24224
16,3
551
13,7

40-49
20855
14,0
541
13,4

50-59
17808
12,0
439
10,9

60-69
10561
7,1
346
8,6

70-79
10119
6,8
570
14,2

80-89
4606
3,1
244
6,1

Results of pedestrian counts:
Pedestrian volumes were counted at the time periods and the sites of the interviews:
Table 19: Pedestrian volumes counted at the Lade interview sites

Sjømannsvegen
Lade allé

Hours 11 – 15
No. of
Hourly
periods7
volume8
1
24
1
52

Hours 15 – 18
No. of
Hourly
periods
volume
1
48
1
16

Hours 18 - 23
No. of
Hourly
periods
volume
1
8
1
12

Hourly pedestrian volumes counted are between 8 and 52 for the two sites. More
woman than men were counted, 2 of 3 were adults and more than 1 of 10 pedestrians
were pushing a pram.

7
8

Number of counting periods of 15 minutes
Hourly pedestrian volume, to be calculated based on 15-minute pedestrian counts.
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Table 20: Characteristics of pedestrians counted at the Lade interview sites
Site

Total

Gender

Age

Burdens

Equipment

Sjømannsvegen

20

12 female
8 male

2 pushing pram
2 carrying bags

Pram

Lade allé

20

15 female
5 male

1 child
5 teenagers
11 adults
3 elderly
16 adults
4 elderly

3 pushing prams
1 carrying bags
2 with backpacks

Prams
(Dogs)

5.2 Comfort assessment
5.2.1

Thermal comfort

As for the rest of Trondheim the weather is shifting with rain showers at all times of the
year. Only in 5 % of the time there is no wind at all, and along the fjord the wind can be
rather fresh. As Lade is located along the fjord, the winter is shorter there than in other
parts of the city.
Parts of the Lade area are hilly, somewhat affecting the distribution of shadows and
sunshine. Parts of Lade are green areas and single-family houses with small gardens
(map 2 in annex). Although larger buildings are also present, there are no narrow streets
or continuous rows of facades. The main street Haakon VII gate was built as a war
flying field, and is therefore straight, wide and windy.
We do not have any information about specific comfort problems concerning the use of
building materials or colours.
5.2.2

Visual comfort

Parts of Lade are green areas and single-family houses with small gardens (map 2 in
annex). Although larger buildings are also present, there are no narrow streets or
continuous rows of facades. We do not have any information about specific comfort
problems concerning the use of building materials or colours. The fjord is present from
many locations at Lade, reflecting the sun and the sky.
Main streets, avenues and residential streets have street lightning with an asymmetrical
distribution of the lighti (see map 3 in annex):
Main streets like Haakon VIIs gate: With 35-40 meters distance, zigzag on both sides,
height 10 meters, yellow light (Natrium lamp, Nav-t, 250W, lighting level 1,5 cd/m2).
Access streets like Østmarkveien: With a distance of 35-40 meters on one side, height
10 meters, yellow light (Natrium lamp, Nav-t, 100-150W, lighting level 1,0 cd/m2).
Residential streets like Harry Borthensveg: With a distance of 30-35 meters on one side,
height 5 meters, yellow light (Natrium lamp, Nav-t) 70-100W, lighting level 0,7 cd/m2)
5.2.3

Acoustic comfort

Parts of Lade are green areas and single-family houses with small gardens (map 2 in
annex). Although larger buildings are also present, there are no narrow streets or
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continuous rows of facades. We do not have any information about specific comfort
problems concerning the use of building materials or street surface.
Looking at traffic volumes and traffic noise data (map 4 and 5 in annex) we expect
many of the residential streets to have noise levels below 55 dBA (green level). Many of
the access streets and main streets will have higher levels (yellow level), although this is
not so apparent on the map only showing the levels at resident facades. The main streets
with the highest traffic volumes mainly go through shopping and industry areas, and
noise levels along the sidewalks and walkways there will be considerable.
We are not aware of much noise from the industry in the area.
5.2.4

Smells and odours

For part of the Lade area the fjord is close with the fresh smell of the sea.
Main parts of Lade are woods, green areas and private gardens, meaning there will be
odours from the plants during the warmer seasons.
There are some industry and enterprises as well as shops concentrated in the central
area, where there are also some main streets with heavy vehicle traffic.
5.2.5

Tactile comfort

Some residential streets are gravel roads, otherwise streets, walkways and sidewalks
have an asphalt surface. The impression is that many residential streets have very
narrow sidewalks or no sidewalks and the asphalt surface both in the street and on the
sidewalks are in a bad condition.
Parts of Lade are hilly, and adequate friction will be a main problem in the winter.
5.2.6

Air pollution and allergens

Main parts of Lade are woods, green areas and private gardens, which may be
bothersome for people with allergy problems.
Industry, enterprises and shops are concentrated in the central area, as well as main
streets with heavy vehicle traffic.
Calculated levels of PM10 show that the level of nonsettleable solids is rather high
(orange level) along the main streets and considerable also on the access road (yellow
level) (map 6a in annex). Since values are calculated only at resident facades, the
situations for streets and walkways are worse than it may look like on the map.
Calculated levels of NO2 show that the level of nitrogen dioxide is a bit alarming (green
and yellow level) along the main streets, but reasonable along other streets (map 6b in
annex). Since values are calculated only at resident facades, the situations for streets and
walkways are a bit worse than it may look like on the map.
5.2.7

Ease to move

The layout of the area might not be so easy to interpret with an organic structure of
streets. There are some landmarks though. And the fjord borders the area to the north
and the railway and main highway E6 to the south.
There are nice walkways and recreational paths in the area. It is already commented that
most residential streets have very narrow sidewalks or none at all, meaning the
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pedestrian has to share the road with vehicle transport. The climb also affects the ease to
move. There are few benches and places to sit down in the area.
Car traffic is interfering with the ease to move for pedestrians, with difficulties crossing
main streets and a confusing traffic situation around the shops (in Haakon Magnussens
gate).
5.2.8

Feeling of security

Lade is an area with about 4000 inhabitants, more residents 60 years and older and less
children, teenagers and young adults compared to the municipality of Trondheim. There
is a mixture of one-family houses, smaller blocks of flats and taller buildings, as well as
old and brand new housing areas. More people are visiting the area each day for work,
school and shopping.
Although a popular shopping area, most destinations are based on arriving by car. There
are few streets and sections with a variety of offers and a street life after shop closing
hours. There are a few benches but no outdoor social meeting places (map 7 in annex).
5.2.9

Needs of improvements

From the mapping of the area, we can list the following challenges concerning
pedestrian environment:
•

Weather protection

•

Noise level along main streets

•

Air quality along main streets

•

Bad condition of asphalt surface

•

Need of adequate friction in winter (hills)

•

Allergy-friendly planting along walkways and sidewalks. The greenery is a very
positive factor at Lade. Still, the exposure for people with allergy should not be
increased unnecessarily.

•

Need of good direction signing. Landmarks and borders are good for orientation in
the Lade area, but an organic street system and hills make unnecessary detours
costly (laborious).

•

Space for pedestrians

•

Seating

•

Equipment for ease of climbing hills (benches, handrails, heating cables, stairs)

5.3 On street comfort interviews
Weather and traffic conditions during interviewing in Sjømannsvegen:
The sky was cloudy and it was snowing in all three periods, still the ground was dry in
the first two periods (11-15 and 15-18). The temperature varied between 0-2°C, and it
was windy. There were no smells. The sounds were regarded as a bit noisy in the first
period (11-15), and fairly quiet in the latest periods (15-18 and 18-23).
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Weather and traffic conditions during interviews by the shop Rema (Östmarkveien):
The sky was cloudy and it was snowing in all three periods, still the ground was dry in
the first two periods (11-15 and 15-18). The temperature varied between 0-2°C, and it
was windy. There were no smells. The sounds were regarded as a bit noisy in the first
two periods (11-15 and 15-18), and quiet in the last period (18-23).

5.3.1

Interviews at the site Sjømannsvegen

Tables are shown in appendix. The average comfort score is 4,80. The respondents feel
quite safe and secure (5,62), they are not very afraid of whom they might meet (6,40).
They feel confident in walking alone at this site both during daytime (6,67) and in
darkness (6,00). They are not very confident in getting help when needed (4,53).
The car traffic was not regarded as very bothersome (4,30), nor were the air pollution
(4,95) or the sound level (4,10). The sounds tended to be regarded as disturbing noise
(3,73), while the smells tended to be regarded as pleasant smells (4,07). The light
conditions tended to be regarded as a bit too light (4,17) in the first period (11-15), a bit
too dark (3,67) in the second period (15-18), and a bit too light (4,40) in the third period
(18-23).
The respondents found it easy to get an overview and to find their way at this site
(6,50). They do not feel very much protected from the weather by
buildings/vegetation/topography (3,53). The surroundings are regarded as very
appealing (6,33). They tend to regard the presence of vegetation, nature and water as too
little (3,73), as well as the number of places to sit down (2,80) and the possibilities to
meet requirements for rest, food, toilet etc (3,45). The pavement surface was regarded as
quite uncomfortable to walk on (2,95).
It was snowing with temperature 0-2°C, and the respondents stated that the weather was
quite comfortable for walking (5,10). Still it tended to be a bit too cold (3,53) and too
windy (4,20) for walking. The respondents tended to wear a bit too tiny clothes (3,93)
and shoes (3,73). The number of pedestrians present (10-50 pedestrians pr hour) was
regarded as a comfortable number, tending in direction too many (4,11). The
respondents felt free to choose their own speed (6,87).
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Figure 5: The comfort profile of interview site in Sjömannsvegen
The comfort profile in Figure 5 shows that this site has the lowest comfort score among
the Norwegian interview sites, as well as the lowest score on pavement surface. This is
also the Norwegian site where the respondents to the least degree states that there are
too few pedestrians, even though the number of pedestrians at this site is not high.
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Figure 6: Comfort assessment and importance of selected aspects for Sjömannsvegen.
From the comfort assessment seating, requirement for food, rest and toilets and street
surface conditions are in need of improvements. But if we also consider the importance
respondents give the different aspects, air quality and traffic conditions together with
street surface conditions are in most urgent need of action. Next come seating,
requirements and noise conditions.

5.3.2

Interviews at the site in Lade allé

Tables are shown in appendix. The average comfort score is 5,13. The respondents feel
quite safe and secure (5,38), they are not at all afraid of whom they might meet (7,00).
They feel confident in walking alone at this site during daytime (6,73), but not so
confident in walking alone when it is dark (4,55). They feel confident in getting help
when needed (6,73).
The car traffic was regarded as a bit bothersome (3,19), and so were the air pollution
(3,63) and the sound level (3,25). The sounds were regarded as disturbing noise (2,90),
and the smells tended to be regarded as unpleasant smells (3,00). The light conditions
were regarded as optimal (4,00) in all three periods.
The respondents found it easy to get an overview and to find their way at this site
(6,47). They feel low protection from the weather by buildings/vegetation/topography
(2,18). The surroundings are regarded as quite appealing (5,40). They regard the
presence of vegetation, nature and water as a bit too little (3,00), as well as the number
of places to sit down (1,80) and the possibilities to meet requirements for rest, food,
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toilet etc (2,67). The pavement surface was regarded as not too comfortable to walk on
(4,94).
It was snowing with temperature 0-2°C, and the respondents stated that the weather
tended to be a bit uncomfortable for walking (3,69), it was regarded as a bit too cold
(3,00) and too windy (5,45) for walking. The respondents tended to wear a bit too tiny
clothes (3,73), but at the same time a bit too heavy shoes (3,73). The number of
pedestrians present (10-50 pedestrians pr hour) was regarded as a comfortable number
(4,00). The respondents felt free to choose their own speed (6,18).

Figure 7: The comfort profile of interview site by the shop REMA (Lade case area)
Compared to the other Norwegian interview sites, this site seems to be the site with the
most negative scores, being the site with lowest score on safety/security feeling, weather
conditions, traffic conditions and possibility to meet requirements, as well as been given
low scores on the comfort feeling, the sound level, air pollution and places to sit down.
When comparing the two sites, we find that Sjømannsvegen comes out with more
positive assessments for most of the variables, except for the comfort feeling, the
pavement surface, the confidence in getting help when needed and the fear for whom to
meet.
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Figure 8: Comfort assessment and importance of selected aspects for Lade allé
From the comfort assessment seating, meeting requirements and traffic conditions
comes out as negative aspects. But when we also look at what the respondents find
important, seating and meeting requirements do not seem to have quite as high priority
as the air quality, noise level and traffic conditions.

5.3.3

School children views and other factors affecting pedestrian comfort

Both the children’s answers to the school questionnaire and free comments of the people
interviewed on the street can give some indications of needs for improvements, as well
as the mapping. From the school questionnaire some points concerning comfort can be
pointed out:
Insecurity: At Lade most children feel insecure seldom (47 %) or sometimes (47 %),
while a few often feel insecure (6 %). Main reasons for feeling insecure are unpleasant
persons (37 %), traffic (21 %) and (lack of) street lighting (19 %). Other reasons are
afraid of getting lost and not sure of getting help.
In Lade almost 60 % walked alone or with other children to school, while 72 % got
home this way. These numbers indicate that children and parents feel more secure in
Lade than in Hammartun, and are most concerned about the traffic conditions in
Vingrom. But too heavy traffic is a main reason for restricting where the children are
allowed to walk.
Difficulties walking: Children in Lade mention lack of winter maintenance, lack of or
too narrow sidewalks and traffic density as reasons for difficulties walking.
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Places of dislike: Most children point out heavy traffic as cause for the places they don’t
like to go, but also being afraid of other people and deserted areas are mentioned.
From the school questionnaires we find that children emphasise:
•

Traffic conditions; no cars or little car traffic, safe crossings and space for
pedestrians. Zebra crossings and signalised crossings.

•

Air quality (dust and exhausts, dust form gravel roads)

•

Noise level (from traffic)

•

Space for pedestrians (narrow sidewalks)

•

Winter maintenance (not slippery)

•

Sufficient street lighting

•

Not too crowded

•

Children prefer things to do and look at and nature

When thinking about other times of the year, the interview respondents in this case area
mention these factors affecting the pedestrian comfort:
•

Too narrow pavements, partly due to snow removed from the driving lane into the
pavement.

•

Lack of snow removal from the pavements

•

Surface conditions (snow, ice, slippery, snow removal, gritting)

•

Lack of protection from cars splashing snow and water

•

A lot of dust in the air during spring and summer

Other comments from the respondents:
•

Cyclists should be using a warning bell more often

5.3.4

Comparison between mapping and interviews

The mapping results are confirmed by the interview results.
Thermal comfort: The case area is partly hilly, with woods, but it also contains open
areas with sports fields and parks. There are no continuous rows of facades. The
pedestrians’ statement is that they feel very little protection from the weather by
buildings, vegetation and topography.
Visual comfort: The respondents find the light conditions quite optimal on both
interview sites. They regard the surroundings as quite appealing.
Acoustic comfort: The mapping shows traffic noise problems along the main streets. At
the interview site Lade allé, which lies close to one of the main streets of Lade, the
respondents regarded the sound level a bit unpleasant, and the sounds were regarded as
disturbing noise.
Smells and odours: The Lade area offers both smells from the sea and from gardens and
green areas, as well as smells from traffic along the main streets. The respondents in
Sjömannsvegen, a residential street not far away from the fjord, regard the smells to be
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quite neutral, but tending to be pleasant. At the interview site Lade allé, the smells
tended to be regarded as unpleasant.
Tactile comfort: The mapping points out some problems. These are reflected among the
respondents in Sjömannsvegen who regard the pavement surface as not comfortable to
walk on, while at the site Lade allé the surface is regarded as more comfortable.
Air pollution and allergens: Air pollution level is calculated to be a problem along the
main streets. This is confirmed by the respondents who regard the air as more polluted
at site Lade allé (close to one of the main roads) than at site in Sjömannsvegen.
Ease to move: The mapping points out some problems with narrow or missing
sidewalks, some climbs and lack of places to sit. The respondents find it easy to get an
overview and to find their way in the case area, they are dissatisfied with the number of
public seating, but they did not find the trip hard or exhausting, and they did not find
any uncomfortable differences in altitude along their trips.
Feeling of security: The respondents feel quite safe and secure, but both interview sites
are among the Norwegian interview sites with the lowest scores on the feeling of safety
and security. In the residential street the respondents feel more confident in walking
alone when it is dark than at the site Lade allé. On the other hand, respondents Lade allé
feel more confident in getting help when needed than the respondents in the residential
street do, probably because of higher activity along the street passing this interview site.

5.4 Main findings
Lade is an area covering both residential housing, industry, commercial areas and
recreational areas, as well as major roads and minor gravel roads. The pedestrians being
interviewed reflect this diversity in their assessments. The comfort score at the two
interview sites are the two lowest scores given in the Norwegian case areas.
For many of the comfort factors the assessment reflect the differences between the two
interview sites, giving a picture of Lade as an area witch covers both positive and
negative elements of comfort. Among the positive elements of comfort we find
appealing surroundings and a layout of the area making it easy to get an overview. The
lack of public seating and problems of meeting requirements for rest, food, toilet etc. are
among the negative elements of comfort, as well as problems caused by car traffic.
Even with a low comfort score for Sjømannsvegen many aspects are evaluated positive
with average scores above 6, see the table below. Not afraid of walking alone in the day
has the score 6.67, but is still the lowest average score of Norwegian sites. Of the
negative aspects with scores lower than 4 uncomfortable surface conditions has the
lowest score of all Norwegian sites.
Confident in walking there at daytime and not afraid of whom to meet got high score at
both interview sites. And confident in getting help has the highest score of Norwegian
sites at Lade allé (Rema).
For several aspects Lade allé (Rema) has the lowest scores of all Norwegian sites: Lack
of seating, little protection, lack of clear informative signing, lack of rest, food and
toilets and traffic conditions.
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Pedestrian evaluation

Sjömannsveien

Positive
3 most positive
aspects

Good lighting for reading signs
Free to choose speed
No difficult change in levels

Norway
Lade allé (Rema)

Not afraid of whom to meet
No difficult change in levels
Not afraid of walking alone in the day
Confident in getting help
Other positive aspects Not afraid of walking alone in the day Easy orientation
ranged > 6
Little effort
Easy orientation
Free to choose speed
Not afraid of whom to meet
Attractive surroundings
Little effort
No uncomfortable blending
Negative
Clear and understandable signing
Information about services
Lack of seating
3 most negative
Lack of seating
aspects
Weather protection
Lack of rest, food, toilets
Other negative aspects Weather protection
Information about services
ranged < 4
Presence of nature
Unpleasant sounds
Unpleasant sounds
Lack of rest, food, toilets
Lack of nature
Unpleasant odours
Traffic conditions
Noise level
Air quality

Looking only at the comfort assessment, priorities seem to be seating, meeting the
requirements for food, rest and toilets, better signing and weather protection. If we also
consider what respondents point out as important, priorities are a bit different:
Need for action

Sjömannsvegen

Lade allé (Rema)

Urgent

Air quality
Traffic conditions
Pedestrian comfort
Surface conditions
Seating
Requirements for food, rest &
toilets
Sound level

Air quality
Traffic conditions
Sound level

Less urgent

Seating
Requirements for food, rest &
toilets

Main areas interview respondents and school children point out for improvements are:
•

Lack of seating and possibilities to meet need for rest, food and toilets. Better
signing of the services present was also pointed out.

•

Lack of snow removal casing uncomfortable surface conditions (snow, ice, slippery,
snow removal, gritting) and too narrow pavements.

•

Too narrow pavements and lack of protection from cars splashing snow and water.

•

A lot of dust in the air during spring and summer, most likely due to gravel roads.
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•
•

Main
challenges in
the area
from different
sources

•
•
•
•
•
•
•
•

Norway
Children (School questionnaire)

Weather protection
Noise level (main streets)
Air quality (main streets)
Surface conditions
Winter maintenance
(adequate friction)
Allergy-friendly planting
Direction signing.
Space for pedestrians
Seating
Ease for climbing hills

•
•
•
•
•
•
•
•

Traffic conditions, Zebra crossings
and signalised crossings.
Air quality (exhausts, dust form
gravel roads)
Noise level (from traffic)
Space for pedestrians (narrow
sidewalks)
Winter maintenance (not slippery)
Sufficient street lighting
Not too crowded
Things to do and look at and
nature

On-street comfort interview
Respondent’s
assessment

Respondents assessment and
importance

Respondents free comments

•

•

•

Too narrow pavements

•

Better snow removal on sidewalks

•

Surface conditions
(snow removal, gritting)

•

Lack of protection from cars
splashing snow and water

•

Air quality (dust in spring/summer)

•
•
•

Lack of seating
More and
better signing
Lack of rest,
food, toilets
Weather
protection

•
•
•
•
•

Air quality
Traffic conditions
Surface conditions
Sound level
Seating
Requirements for food, rest &
toilets

Looking at the problems and challenges revealed from the different sources, a list of
challenges for the Lade area can be gathered:
Improving street and traffic conditions:
•

Air quality (including dust from gravel roads)

•

Traffic conditions

•

Surface conditions

•

Noise level

•

Space for pedestrians (narrow sidewalks)

•

Safe crossings (Zebra crossings and signalised crossings).

Improving pedestrian environment:
•

Seating

•

Requirements for food, rest & toilets

•

Weather protection

•

Winter maintenance (adequate friction, snow removal from pavements)

•

Allergy-friendly planting

•

More and better signing

•

Ease for climbing hills

•

Sufficient street lighting

•

Not too crowded

•

Things to do and look at and nature

•

Space for pedestrians and protection from cars splashing snow and water
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6. Trondheim - Tillerbyen
6.1 Population statistics and Travel data
Area size
Number of inhabitants
No. of trips per day (average)
No. of trips walking/biking per day (average)
No. of traffic accident (annual average)
No. of pedestrian accidents (annual average)

appr. 2,4 km2
appr. 6000
3,7
1,0
8,4
1,8

Tillerbyen is a residential area 8-11 km south of the city centre of Trondheim. About
6000 inhabitants live within the Tillerbyen case area, being the larger part of the Tiller
neighbourhood. In Tillerbyen there are mainly one-family houses, but also in row
houses and low blocks of flats. The age distribution is typical for new residential areas
with many children and young persons up to 19, and many 40-49 years old adults. There
are less young adults 20-29 years old and persons 60 years and older.
Table 21: Inhabitants in Trondheim and the Tiller area in different age groups
(Trondheim Municipality, 2000).
Trondheim
Tiller9

Trondheim
Tiller9

%
%

%
%

Total
148859
100
6346
100

0-9
20670
13,9
1065
16,8

10-19
16739
11,2
1210
19,1

20-29
22667
15,2
759
12,0

30-39
24224
16,3
1019
16,1

40-49
20855
14,0
1181
18,6

Total
148859
107,6
6346
100

0-4
10432
7,0
486
7,6

5-12
15821
10,6
954
15,0

13-19
11156
15,2
835
13,2

20-65
91013
61,1
3772
59,4

> 65
20437
13,7
299
4,7

50-59
17808
12,0
684
10,8

60-69
10561
7,1
219
3,5

70-79
10119
6,8
167
2,6

80-89
4606
3,1
41
0,6

Results of pedestrian counts:
At the interview site Östre Rosten (Rema) altogether 32 pedestrians were counted, 22
women and 10 men. At about 9 PM there were 6 teenage girls among the 9 counted
pedestrians. 14 pedestrians walked alone, 14 pedestrians walked in groups of two
persons and four pedestrians walked together.
Table 22: Pedestrian volumes counted at Tillerbyen interview sites
Hours 11 – 15

KVT school
Östre Rosten

No. of
periods10
1
1

Hourly
volume11
16
28

Hours 15 – 18
No. of
periods
1
1

9

Hourly
volume
76
36

Hours 18 - 23
No. of
periods
1
1

Tiller includes a larger area than the case area Tillerbyen
Number of counting periods of 15 minutes
11
Hourly pedestrian volume, to be calculated based on 15-minute pedestrian counts.
10

50
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volume
36
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90+
610
0,4
1
0
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On the walkway at the school KVT a total of 26 pedestrians were counted, 19 female
and 7 men. 8 pedestrians were walking in groups of two persons, 3 persons walked
together and 14 pedestrians walked alone.
Table 23: Characteristics of pedestrians counted at Tillerbyen interview sites
Site

Total

Gender

Age

Burdens

Equipment

KVT school

26

19 female
7 male

1 child
8 teenagers
10 adults
22 female 14 teenagers
10 male
18 adults

3 pushing pram
1 following biking
child
1 pushing pram
1 following
wheelchair

Pram

Östre Rosten

32

Pram/baby
carriage
Electric
wheelchair

More women than men were counted, and almost as many teenagers as adults and no
elderly people. Both sites are close to schools, one primary school and two secondary
schools.

6.2 Comfort assessment
6.2.1

Thermal comfort



Tillerbyen is an open, flat area of 150 –200 meters above sea level, with little
shadow (sunny).



Weather is windy and with considerable precipitation; there are no narrow streets or
continuos row of facades



No visible sources of water within case area



Tillerbyen is mostly a green area with woods and single-family houses with small
gardens. Also the central shopping and industrial area is spacious and green, but
more and more land is built on and parking lots are enlarged. The central shopping
area may loose its green look and Tillerbyen may loose its green shield towards the
main highway E6. Presence of vegetation and street surfaces is presented in map 2
(in annex).



Almost all streets and walkways have asphalt surface, mostly in good or medium
good condition. There are a few walkways that are gravel roads, mostly recreational
paths through the woods. Walkways parallel with streets are separated with grass,
and along the main roads slender deciduous trees are planted. The trees have to grow
some more years to give an impression of green streets.

6.2.2



Visual comfort

All streets for car traffic have normal or better than normal street lighting, and main
roads mostly have better than normal street lighting. Also walkways parallel to
streets have normal or good lightning, with one exception. The walkways along
Hölbekken were not well lit up, and this is a bit curious since this is the way to
school (map 3 in annex).
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Most streets and walkways have rather tall lamp poles and lamps with a yellow
light:

Main streets like Östre Rosten: With 35-40 meters distance, zigzag on both sides, height
10 meters, yellow light (Natrium lamp, Nav-t, 250W, lighting level 1,5 cd/m2)
Access streets like Harald Torpsvei: With 35-40 meters distance on one side, height 8
meters, yellow light (Natrium lamp, Nav-t, 100-150W, lighting level 1,0 cd/m2)


Tillerbyen has a well distributed walkway system and this is also well lit up, even
most of recreational paths through the woods, since there are ski tracks there in the
winter. Some are lit also because they are ways to school.



Some of the residential areas had smaller lamps and sometimes with a white light.
All main entrances to residential streets and to the parking lots are well or normally
lit up. But the smaller streets within the residential areas are sometimes less well lit
up, sometimes with smaller lamps or only with house and garage lamps.



One path within the residential area (shortcut near Hölbekken) is not lit up. There is
also a section of streets and walkways connecting the northern residential area with
the church, which are not lit up. In this area there are also shortcuts to the next
neighbourhood outside the case area that are not lit up, but a walkway along the
street is.



Most streets and walkways have asphalt surface. The area is spaciously built on with
lawns, gardens and woods between buildings. We do not know of any specific
conditions concerning colouring of houses.

6.2.3

Acoustic comfort



Noise from the main roads E6 and Ôstre Rosten are bothering residents to some
degree. For the E6 highway noise levels are high (red level, poor quality), but for
Tillerbyen industry and shops are located nearest the highway and housing and
walkways will be a 50 meter distance away.



The noise level along the main streets Östre Rosten and John Aas vei are generally
55-70dBA (yellow level), not very good but can be accepted for a limited period
(Calm streets! Error! Bookmark not defined.). We expect noise levels along Ivar Sjånes vei
to be similar, and would describe the traffic noise situation for Tillerbyen as yellow
level, although we do not have calculated data for the residential streets (map 5 in
annex).



If we look at traffic volumes (map 4 in annex), the central part of Östre Rosten has
more traffic, but noise levels are not calculated because there are no housing along
this section. There are shops on the west side and three schools and a mental
institution on the east side. Traffic noise along this section of the street and
walkways will be considerable.



There is some noise from industry in the area (bakery and incinerator)



Pedestrian crossing with traffic light has acoustic signal.



Tillerbyen is spaciously built on without continuous rows of buildings, and most
buildings are 1 - 4 storeys high.
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Most streets have asphalt surface and green surroundings. Trees planted along
streets are mostly small, and not yet very helpful in reducing traffic noise. It is a
windy area and wind direction is important concerning traffic noise.

6.2.4



Comfort

Smells and odours

Two bakeries are causing odours.

6.2.5

Tactile comfort



Almost all streets and walkways have asphalt surface, in normal or good condition.



Paving stones are used a few places, when car lanes pass playgrounds or cross
walkways.



There are no tactile guidelines for visually impaired persons.

6.2.6

Air pollution and allergens



Calculated levels concerning PM10 show very much pollution for the highway E6
bordering the area to the west. Again, there is some distance between the highway
and housing and walkways in Tillerbyen.



For the main streets in Tillerbyen calculated levels concerning PM10 show much
pollution along Östre Rosten and somewhat pollution along other streets (map 6a in
annex). Nitrogen dioxide levels do not seem to be a problem for Tillerbyen (map 6b
in annex). Because of PM10 levels the air pollution situation for Tillerbyen may be
described as much pollution (orange level).



There will be some emissions from the incinerator, but these are not characterised as
giving local pollution problems.



No consciousness concerning allergens and vegetation/planting in the area

6.2.7

Ease to move

The main layout of the area is easy to understand. The incinerator and a hotel are visible
landmarks as well as the main highway E6 bordering the area.
Residential streets have an organic layout, with different systems for numbering the
houses. And all signs for orientation are connected to car lanes and not walkways.
There is a good walkway network mostly free of hindrances although footbridges and
underpasses may be difficult to overcome.
There is hardly any public seating or specific equipment for relief in Tillerbyen.
6.2.8

Feeling of security



Presence of facilities is shown in map 6. Most facilities (shops, services and cafes)
are concentrated in the shopping and industrial areas to the west. There are a few
shops and services within the residential areas, but most residential streets are
without.



Most shops are open from 9 a.m. till 9 p.m., there is a kiosk open till 11 p.m. and a
kiosk and gas station open 24 hours.
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Most benches have a private character being located in connection to small
playgrounds in residential streets. There are some benches located at recreational
paths in the woods.



There is a section to the north-east that may seem isolated part of the day. Also,
when walking out of the area to the neighbourhood west for Tillerbyen, some
sections near the underpasses under E6 may seem isolated at nights.

6.2.9

Needs of improvements

Mapping of different comfort factors revealed the following aspects for improving the
pedestrian environment:
•

Weather protection

•

Presence of water. There are no visible water sources in the case area. Neither heat
nor dry air is a problem in the area, so lack of water is likely to be a concern of
attractiveness rather than comfort.

•

Noise level (from traffic and industry)

•

Air quality (nonsettleable solids, dust in spring)

•

Allergy-friendly planting

•

Better signing of walkways

•

Lack of seating

6.3 On street comfort interviews
Weather and traffic conditions during interview at the site by the school KVT:
The interviews were conducted on a walkway, leading from the shopping areas and
schools to residential areas. The weather was fair and sunny, 0-5°C. The ground was
dry. There was breeze in the first two periods (11-15 and 15-18) and windy in the last
period (18-23). The site was regarded as a quiet place in the first period (11-15) and as
fairly quiet in the last two periods (15-18 and 18-23).
Weather and traffic conditions during interview at the Östre Rosten site by the shop
Rema:
The interviews were conducted on a walkway running along the main street Östre
Rosten, separated from the car lanes with a strip of grass (verge). The weather was fair
and sunny, 0-5°C. The ground was dry. There was breeze in the first two periods (1115 and 15-18) and windy in the last period (18-23). The site was regarded as a quiet
place in the last period (18-23) and as a bit noisy quiet in the first two periods (11-15
and 15-18).

6.3.1

Interviews at the KVT school site

Tables are shown in appendix. The average comfort score is 5,68. The respondents feel
safe and secure (6,68). They are not afraid of whom to meet (6,82). They feel
completely confident in walking there alone during daytime (7,00), but not so confident
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in walking alone when it is dark (4,76). They are not so confident in getting help if
needed (4,71).
The car traffic was regarded as hardly any bother at all (5,84). The sound level was
regarded as quite pleasant (5,21). The sounds tended to be regarded as disturbing noise
(3,94). The air quality was regarded as neither strongly polluted, nor clean and fresh,
tending in direction clean and fresh (4,16). The respondents did not notice any odours
(4,00). The light conditions were regarded as quite neutral, tending in direction too light
(4,89). The light was regarded as a bit too light (5,57) in the first period (11-15), tending
in direction too light (4,86) in the second period (15-18), and as optimal (4,00) in the
last period (18-23).
The respondents found it easy to get an overview and to find their way at this site
(6,21). They do not feel very much protected from the weather by
buildings/vegetation/topography (3,47). The surroundings tend to be regarded as
appealing (4,12). The respondents tend to regard the presence of vegetation, nature and
water as too little (3,47). They state that there are too few places to sit down (2,47). It is
neither too difficult, nor too easy, to meet requirements for rest, food, toilet etc (4,11).
The pavement is to some extent regarded as comfortable to walk on (4,89).
The weather was fair and sunny, 0-5°C, and the respondents stated that the weather was
very comfortable for walking (6,11). Still it tended to be a bit too cold (3,76) and a bit
too windy (4,29) for walking. The respondents tended to be a bit overdressed (4,35), but
perfectly shoed (4,00). The number of pedestrian present (15-75 pedestrians per hour)
was regarded as a comfortable number, tending in direction too few (3,84). The
respondents felt perfectly free to choose their own speed (7,00).
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Figure 9: The comfort profile of interview site by school KVT
The three aspects assessed most negatively are lack of seating and meeting of requirements for rest, food and toilets, and the air quality, but the respondents find the air quality and surface conditions more important than seating and personal requirements. The
noise level is also in need of improvements.
Figure 10: Comfort assessment and importance of selected aspects at school KVT
6.3.2

Interviews at the site Östre Rosten

Tables are shown in appendix. The average comfort score is 5,63. The respondents feel
safe and secure (6,53), they are not very afraid of whom to meet (6,62). They feel
perfectly confident in walking alone at this site during daytime (7,00), and quite
confident in walking there alone when it is dark (5,38). They are quite confident in
getting help when needed (5,08).
The car traffic was not regarded as very bothersome (4,89). The sound level tended to
be regarded as unpleasant (3,63), and the sounds tended to be regarded as disturbing
noise (3,77). The air quality was regarded as a bit polluted (3,37). The smells were
regarded as a bit unpleasant (3,62). The light conditions were regarded as quite optimal,
tending in direction too light (4,54). Split into the different time periods we find that it
was regarded as optimal in the first period (4,00), and tending in direction too light
(4,86) in the second period (15-18) and also (4,20) in the last period (18-23).
The respondents found it easy to get an overview and to find their way at this site
(6,53). They feel very little protection from the weather by
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buildings/vegetation/topography (2,38), and they tend to regard the presence of
vegetation, nature and water as too little (3,23). The surroundings are regarded as a bit
appealing (4,62). The respondents regard the number of places to sit down as very
insufficient (1,72). It is neither too difficult, nor too easy, to meet requirements for rest,
food, toilet etc (4,18). The pavement is to some extent regarded as comfortable to walk
on (4,37).
The weather was fair and sunny, 0-5°C, and the respondents found the weather quite
comfortable for walking (6,00). Still it tended to be a bit too cold for walking (3,77),
but the wind conditions was regarded as perfect for walking (4,00). The respondents to
be a bit too tiny dressed (3,62) and shoed (3,62). The number of pedestrian present (3040 pedestrians per hour) tended to be regarded as a bit too few. The respondents felt free
to choose their own speed (6,77).

Figure 11: The comfort profile of interview site Östre Rosten (Tillerbyen case area)
Low scores are given to seating, air quality and the noise level, and the respondents look
at air quality as rather important. There is also a need to meet requirements for rest, food
and toilets and to improve traffic conditions and surface conditions.
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Figure 12: Comfort assessment and importance of selected aspects at Östre Rosten

6.3.3

More comments about pedestrian comfort

When comparing the two sites, we find that the comfort is assessed almost equal at
these sites. They feel more confident in walking alone in darkness along the main road
Östre Rosten than on the walkway by the school KVT separated from traffic, as well as
feeling more confident in getting help when needed at this site. The car traffic, the
sound level and the air pollution was regarded as less bothersome on the walkway by
the school KVT, which is a logical result.
The respondents feel more protected from the weather on the walkway (by the school
KVT), which is located between the houses, than along the main road Östre Rosten,
where the landscape is open and wide. And the lack of vegetation, nature and water is
expressed more clearly along the main road. The light was regarded as more light on the
walkway compared to the main road during the first period. This difference may be due
to reflections from snow along the walkway, since the snow was removed/had melted
from the areas along the main road.
When thinking about other times of the year, the respondents in Tillerbyen mention
these factors affecting the pedestrian comfort:
•

Conflicts between cars and pedestrians due to snow (at a specific place)

•

Lack of snow removal from the pavements and from the roads

•

Surface conditions (snow removal, gritting)
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Other comments from the respondents:
•

Car drivers are polite towards pedestrians

•

Walks a lot every day. Likes to walk through the forest and under subpassages when
it is dark.

•

There are too few people. There should also be a lake and a lot of benches in the
area.

•

Feel insecure because of mentally retarded people living in a mental institution in
the area.

•

Feel insecure because of foreigners living in the area.

6.3.4

Comparison between mapping and interviews

When we compare the respondent’s validation with the mapping of the area, we find
mostly identical results.
Thermal comfort: The respondents do not feel very much protected from the weather by
buildings, vegetation or topography. Since Tillerbyen is a flat, open area with no
narrow streets or continuous row of facades, this seems like a logical validation.
Visual comfort: Most of the case area has normal or better than normal street lightning,
and the respondents state that the light conditions are quite optimal.
Acoustic comfort: Even though the sound level was regarded as unpleasant along the
main road more pleasant on the walkway, the sounds tended to be regarded as disturbing
noise rather than as pleasant and exciting sounds on both interview sites. The wide area
seem to help to spread the traffic noise in such a way that the level of unpleasantness is
not regarded as very high by the respondents being interviewed next to the main road.
Smells and odours: The respondents did not notice any specific smells or odours on the
walkway (by the school KVT), but they tended to notice an unpleasant odour along the
main road. This odour may be caused by car traffic from the main road. It is most likely
that any odour from the bakeries would have been assessed as pleasant odours.
Tactile comfort: Almost all streets are reported to have asphalt surface in normal or
good condition, and the surface was dry during the interviews. Still, the respondents’
score is not too overwhelming, reporting that the surface is a bit comfortable to walk on.
Air pollution and allergens: The respondents feel the air more polluted along the main
road than on the walkway. This is logical, since the concentration of air pollution will
be higher close to the main street.
Ease to move: The main layout of the area is reported to be easy to understand. The
respondents, who say that it is easy to get an overview and to find the way, confirm this.
On the other hand, most of the respondents know the area well and therefore need little
help for orientation. There are hardly any public seating or equipment for relief. The
respondents confirmed this, as they say that the number of places to sit down is very
insufficient. The area is mostly flat, and the respondents don’t find uncomfortable
differences in altitude, and they do not regard their trips as exhausting.
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Feeling of security: There is low activity in this area after 9PM, and the respondents
have a lower feeling of security when it is dark than during daytime, when they feel
very safe and secure and have no fair of whom they might meet. During dark hours they
feel more confident in walking alone along the main road than on the walkway. They
also feel more confidence in getting help when needed along the main road. This may
be due to the higher level of activity along this road compared to the walkway.
The most striking differences is that while surface conditions and presence of nature
were evaluated as good when mapping, these two aspects are among the priorities for
improvements when we look at the respondents assessments. For surface conditions it
seems that when mapping mainly considered the condition of the asphalt surface,
respondents were thinking of snow, ice, sand and gravel from gritting, potholes and
litter. Residents seem to be dissatisfied both with the winter maintenance and the
cleaning of walkways. Sand, gravel and litter is a visible problem in the spring, when
snow has melted and before all the street network has been brushed and cleaned.

6.4 Main findings
Tillerbyen is a flat area divided into two parts by a main road, with residential areas on
one side and industry and commercial areas on the other. The respondents at the two
interview sites point of similar positive and negative aspects. The feeling of comfort is
found to be rather high in Tillerbyen, even though the surroundings are regarded as too
open and not protective, not too appealing with lack of presence of vegetation, nature
and water. The respondents are also dissatisfied with the number of public seating in the
area. The mapping of the comfort dimensions reflect that the area is divided into two
areas with quite different characteristics.
Among the positive aspects in Tillerbyen is feeling secure when walking. Walking
conditions also see to be good with the possibility to choose your own speed, easy
orientation, little effort and no difficult changes in levels.
The area is planned and built since the 1970s, which means that principles of separation
and differentiation have been used. This may be one of the reasons for the pedestrians
being interviewed in Tillerbyen close to the main road to give more positive
assessments than could be expected. Anyway, we found that the interview site close to
the main road was regarded as more problematic regarding most comfort factors
compared to the interview site on the walkway away from car traffic, except for the
feeling of security during dark hours and the possibility to get help when needed.
The walkway at the school KVT has the lowest of Norwegian scores for appealing
surroundings and orientation, while the walkway along the main street has lowest scores
for number of people present and information about services.
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KVT school

Östre Rosten

•

•

•
•
•

Other positive aspects
ranged > 6

•
•
•
•

Negative
3 most negative aspects
Other negative aspects
ranged < 4

Norway

•
•
•
•

Not afraid of walking in daylight
Free to choose speed
Not afraid of whom to meet
Little effort
No difficult change in levels
Feeling secure
Good lighting
Easy orientation
Lack of seating
Lack of nature
Weather protection
Unpleasant sounds

•
•
•
•
•
•
•
•
•
•
•
•
•

Not afraid of walking in daylight
Free to choose speed
No difficult change in levels
Not afraid of whom to meet
Easy orientation
Feeling secure
Little effort
Lack of seating
Weather protection
Lack of nature
Air quality
Better signing and lighting
Unpleasant odours
Sound level/unpleasant sounds

Also when looking at importance the respondents at the two sites point out very similar
aspects. Looking only at the comfort assessment, priorities seem to be seating, weather
protection and presence of nature. If we also consider what respondents point out as
important, priorities are different:

Need for action

KVT school

Östre Rosten (Rema)

Urgent

Air quality
Surface conditions
Meet requirements for rest, food
and toilets
Seating
Noise level

Air quality

Less urgent

Meet requirements for rest, food
and toilets
Seating
Noise level
Traffic conditions
Surface conditions

Considering the challenges revealed from different sources, a list of improvements of
the pedestrian environment in Tillerbyen can be gathered:
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Mapping

Children (School questionnaire)

•

Weather protection
•
Presence of water
•
Noise level
•
Air quality
•
Allergy-friendly planting
•
Better signing of walkways
•
Lack of seating
On-street comfort interview

•

Respondent’s
assessment

Respondents assessment and
importance

Respondents free comments

•

•

•

Winter maintenance (surface conditions
and snow removal)

•

Street lightning

•

Maintenance

•

Too few people

•

Presence of water

•

Seating.

•

Feel insecure because of other people

Main
challenges in
the area
from different
sources

•
•
•

Lack of seating
Weather
protection
Lack of nature
Unpleasant
sounds

•
•
•
•

Air quality
Surface conditions
Meet requirements for rest,
food and toilets
Seating
Noise level

•
•
•
•
•

Traffic conditions
Air quality
Noise level
Space for pedestrians
Winter maintenance
Things to do and look at and nature

Improving street and traffic conditions:
•

Air quality

•

Surface conditions

•

Noise level

•

Winter maintenance (surface conditions and snow removal)

•

Street lightning

•

Maintenance

Improving pedestrian environment:
•

Lack of seating

•

Weather protection

•

Presence of nature and water

•

Unpleasant sounds

•

Meet requirements for rest, food and toilets

•

Allergy-friendly planting

•

Better signing of walkways

•

Too few people

•

Feel insecure because of other people
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7. Lillehammer
7.1 Weather statistics
Lillehammer is a town of about 25 000 inhabitants located centrally south-east in
Norway, among mountains and overlooking Norway’s largest lake. Lillehammer
represent a city with a winter climate and is a centre for winter and summer sports.
Table 24: Lillehammer weather data
Lillehammer

Annual

January

April

July

October

o

Average temperature C
4
-7
3
15
4
Average precipitation (rain) mm
Average wind speed m/s
2
2
2
2
2,5
Average humidity %
80
90
74
71
85
No. of sunny hours per month
Source: International Station Meteorological Climate Summary, 10 years charted3

Lillehammer has inland climate, meaning cold and dry winters and relatively warm
summers. Lowest recorded temperature the last 10 years is –31 oC (in January). The
highest recorded temperature the last 10 years is 31 oC (in June). The average wind
speed is higher in May (3 m/s) than the rest of the year.

7.2 Pollution data
Car traffic and heating are the main local pollution sources, with industry as a less
important source. The main pollution problems in Lillehammer are nonsettleable solids
and nitrogen dioxide, both connected to motorised traffic. Pollution levels higher that
recommended limits occur in the Lillehammer city centre during specific climatic
conditions.
Pollution data is measured for two pollution data stations for January 6th 2000 - April 6th
2000. One is a street station located at Fåberggata, one of the interview sites in this
project. The other station is a city background station, located at the top of Jernbanegata,
which is close to the other interview site in the Lillehammer city centre case area.
Table 25:

Concentration levels for NO2, PM10, PM2,5 and Benzene at Lillehammer
pollution data stations (Lillehammer municipality, 2001)
No2 (µg/m3)

Site
Middle value
Fåberggata
Jernbanegata

3-months
42
21

PM10 (µg/m3)

Max day 3-months
78
72
50
23

Max day
383

PM2,5 (µg/m3)
3-months
8
8

Benzene (µg/m3)
3-months
8,7
3,7

Year
6
2,5

Other measurements:
Sulphur dioxide:

The level of SO2 is reduced from 40 µg/m3 in the 1970’s till 10
µg/m3 in 1994.

Lead:

The level of Pb is reduced from 0,55 µg/m3 in 1979 till 0,17 in
1983.
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The recommended limit value 80 µg/m3 for 8-hour middle was
exceeded for 20 days in April and 30 days in May 1993, and for 9
days in April and 12 days in May in 1994.

7.3 Population data and car ownership
In Lillehammer there are 24 873 inhabitants (01.01.2001), as well as between 2000 and
3000 students and school pupils staying there on a temporarily basis. For all age groups
above 20 years, there are more women than men.
More than 50% of the adult population have moved to Lillehammer from other parts of
the country. 8 percent are foreigners, most of them from Nordic and European countries,
while 2-3 percent come from Third World countries.
There are almost 12000 households in Lillehammer, meaning the average number of
inhabitants per household is approximately 2 persons. Almost 50 % are single person
households. 25 % are couples with children, 9 % are one parent and children and 17 %
are couples without children.
Car ownership in Lillehammer is 0,51 cars per inhabitants12, which is somewhat less
than 0,55-0,56 in the surrounding area.

12

Lillehammer municipality: Draft Traffic Safety Plan for Lillehammer 2001-2004 (In Norwegian) Cars
and not tractors, motorcycles, mopeds, trailers etc, per Jan.1st 2000
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8. Lillehammer town centre
8.1 Population statistics and Travel data
Area size
Number of inhabitants per 31.12.1997
No. of traffic accident (annual average) 95-99
No. of pedestrian accidents (annual average)

1937
5,2
2,2

Compared to the total inhabitants in Lillehammer, more residents in the town centre are
single and fewer residents are families with children (Grimsrud and Hesthagen, 1999).
The central shopping area is pedestrianized around the historic Storgata main street
which is flanked by wooden houses dating back over 150 years. In an area along the
main shopping street, they have been able to keep the buildings in the traditional style.
Results of pedestrian counts:
The pedestrian volumes are considerably higher in the main shopping street
(pedestrianized) Storgata than at the other interview site, Tomtegata (by main post
office):
Table 26: Pedestrian volumes at Lillehammer city centre interview sites
Hours 11 – 15

Storgata
Tomtegata

No. of
periods13
1
1

Hours 15 – 18
Hourly
volume14
832
40

No. of
periods
1
1

Hours 18 – 23
Hourly
volume
852
60

No. of
periods
1
1

Hourly
volume
156
12

In the morning and early evening women are in majority in the pedestrian street (56-60
%), while at night (9 p.m.) there are more men (62 %) than women in the street and no
children or elderly. Also in Tomtegata women are in majority during the day and
afternoon, and in minority at night (10.30 p.m.), but only a small number of pedestrians
are counted.
Table 27: Characteristics of pedestrians counted at the Lillehammer city centre interview sites
Site
Storgata

Tomtegata

13
14

Total

Gender

Age

Burdens

Equipment

460

259 female
201 male

23 children
83 teenagers
310 adults
44 elderly

11 push prams etc
21 carry bags in hands
5 carry on back

2 rollators
1 cane
2 crutches
3 city scooters
1 wheelchair

28

16 female
12 male

1 child
1 teenager
21 adults
5 elderly

1 push bike
2 carry bags in hands
5 carry on back

Number of counting periods of 15 minutes
Hourly pedestrian volume, to be calculated based on 15-minute pedestrian counts.
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8.2 Comfort assessment
8.2.1

Thermal comfort

Lillehammer has inland climate with relatively cold winters and warm summers, and not
as variable as a coastal climate. The snow will stay for a longer period in the winter.
Compared to Trondheim, daylight will be somewhat shorter in the summer and
somewhat longer in the winter.
The city centre is located in the hills facing south-west overlooking the lake Mjösa, a
good location considering sunshine. The north-south bound streets are longer, while the
east-west bound streets are shorter and hilly.
Within the case area the grid system is rather regular and most streets have sidewalks
and continuous rows of buildings on both sides. There are semi-open green areas with
bushes and trees with might have a local effect on sunshine and wind. We do not have
information about colours or materials affecting the local climate. The river Mesna runs
through the city centre (map 2 in annex).
8.2.2

Visual comfort:

Most streets have sidewalks and asphalt pavement. The pedestrian street and some
sidewalks and squares have paving stones. There are parks and green areas, but few
streets with trees. We do not have information about colours or materials affecting the
visual comfort.
The street lighting is considered of normal quality for the whole area. This seems
reasonable being a downtown area. The colour of the light and the height and looks of
the lamps seem to vary from street to street. Only short sections are without street
lighting (map 3 in annex).
8.2.3

Acoustic comfort

In the central shopping area there are continuous rows of buildings on both sides of the
street and little vegetation to soften noise. Both to the north and to the south there are
residential areas where houses have gardens and there are small parks.
On main junctions there are acoustic signals at signalised pedestrian crossings.
Traffic volume data give ADT values between 6000 and 16000 for main streets through
Lillehammer city centre. The data available is not sufficient for presenting on a map.
8.2.4

Smells and odours

Being a downtown area there will be a mixture of odours from shops, cafes, restaurants,
traffic, flowers and plants etc.
8.2.5

Tactile comfort

Most streets have sidewalks on both sides and both sidewalks and car lanes have asphalt
pavement in good condition. The pedestrian street has smooth paving stones, and there
are a few spots were cobblestones are used.
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For the pedestrian street and for several junctions there are tactile guidelines to help
visually impaired persons (see map 4 in annex).
8.2.6

Air pollution and allergens

Car traffic and heating are the main local pollution sources, with industry as a less
important source. The main pollution problems in Lillehammer are nonsettleable solids
and nitrogen dioxide, both connected to motorised traffic. Pollution levels higher that
recommended limits occur in the Lillehammer city centre during specific climatic
conditions
Pollution levels are considerably higher at the street station Fåberggata (inverview site
outside the Post office) than the city background station (Jernbanegata) located close to
the Storgata interview site (see Table 25).
8.2.7

Ease to move

Being a downtown area with a regular grid system, orientation is easy. Main challenges
for the ease to move are the hilly east-west bound streets. In the pedestrian street, the
two parks and at the main railway and bus station there is sufficient public seating (map
6).
The pedestrian street is not heated, as the inhabitants wants it to keep it’s winter look.
For some of the walkways in Lillehammer, they sand only half of the width as winter
maintenance, to make it possible to go by chair sledge.
The main shopping street is a pedestrian street with a layout to make street furnishing as
little disturbing as possible. Many of the actions of Lillehammer’s project A Town for
All were concentrated in the city centre around the main street Storgata (map 4 in
annex). These are some of the results that can be presented after the first five years of
the project:
•

All (official) public administration buildings are accessible

•

60% of all private owned public buildings are accessible, and all branches are
covered. Where outdoor ramps were inconvenient, several shops made indoor
adjustments to manage level differences. Some shop-entrances also have acoustic
signals to guide blind people to the entrance.

•

70% of all pedestrian crossings in the town centre are accessible for wheelchair
users, and many of these are also designed for the visually impaired.

•

Sufficient handicap parking-places are available.

•

Low-floor city buses, service lines and dial-a-bus lines make the public transport
system available and accessible and special care has been taken to make the old train
station accessible.

•

A playground near the train station is accessible for disabled children, and arenas of
culture, sports venues and tourist attractions are accessible for disabled people.
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Feeling of security:

Generally Lillehammer City Centre is a lively area with shopping, cafes and restaurants
as well as a variety of cultural arrangements. There are few places where you will feel
isolated (map 7 in annex).
8.2.9

Needs of improvements

Mapping of different aspects of the Lillehammer City Centre give a positive impression
of the pedestrian environment. Generally there are wide enough sidewalks, continuous
rows of buildings give a minimum of weather protection and nature and water is
present.
Along the more busy streets there is problematic noise and air pollution. And the climb
of hills is a major challenge Seating is quite good at some locations, but there might be a
need to provide for seating distributed throughout the street network.

8.3 On street comfort interviews
Weather and traffic conditions during interview at Storgata:
The interviews were conducted in a pedestrianised street. It was sunshine in the first two
periods (11-15 and 15-18) and twilight in the last period (18-23). The ground was dry,
and the temperature varied between 16-23°C. There was breeze. There were no smells.
The sounds were regarded as a bit noisy in the first two periods, but as fairly quiet in the
last period.
Weather and traffic conditions during interview outside the Post office:
The interviews were conducted on the pavement along a busy street. It was sunshine in
the first two periods (11-15 and 15-18) and twilight in the last period (18-23). The
ground was dry, and the temperature varied between 16-23°C. There was breeze. There
were some unpleasant smells during the first two periods and no smells during the last
period. The sounds were regarded as noisy during the first two periods, and as a bit
noisy in the last period.

8.3.1

Interviews at the site Storgata

Tables are shown in appendix. The average comfort score is 6,55. This is the highest
comfort score achieved in Norway. The respondents feel safe and secure (6,77) and they
are not very afraid of whom to meet (6,00). They feel perfectly confident in walking
alone at this site during daytime (7,00), as well as confident in walking there alone when
it is dark (6,18). They are quite confident in getting help when needed (5,41).
The car traffic was regarded almost as no bother at all (6,14). The air was regarded as
quite clean and fresh (5,36), and the sound level was regarded as quite pleasant (5,73).
The light conditions were regarded as neutral (4,00) during all three periods. The sounds
were regarded as quite pleasant and exciting (5,12), while the smells tended to be
regarded as unpleasant (3,82).
The respondents found it easy to get an overview and to find their way at this site
(6,41). They do feel quite protected from the weather by buildings, vegetation and
topography (5,59). The surroundings are regarded as very appealing (6,35). They tend to
68

PROMPT

Comfort

Norway

regard the presence of vegetation, nature and water as too little (3,59). The number of
places to sit down was not regarded as enough (4,14). It was regarded as a bit easier
than difficult to meet requirements for rest, food, toilet etc (4,55). The pavement surface
was regarded as quite comfortable to walk on (5,23).
It was sunshine with temperature 16-23°C, and the respondents stated that the weather
was very comfortable for walking (6,86). It tended to be a bit too hot (4,12) and too
windy (4,06) for walking. The respondents tended to be a bit overdressed (4,41) and
overshoed (4,35). The number of pedestrians present (150-850 pedestrians per hour)
was regarded as a comfortable number, tending in direction too many (4,09). The
respondents felt free to choose their own speed (6,94).

Figure 13: The comfort profile of interview site Storgata
Respondents in Storgata give a higher score for most aspects, than at any of the other
Norwegian interview sites. To get an overview and find the way, has a similar score to
many other sites lower than the score in Vingrom. Other exceptions are to meet
requirements and the security feeling, both second best and slightly lower than best
scores.
Although on the positive side, seating and meeting requirements got quite low scores.
Aspects assessed negatively are signing, both direction signing and about services, lack
of nature and unpleasant odours.
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WP3 Comfort, Norway, Lillehammer City centre, Storgata
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Figure 14: Comfort assessment and importance of selected aspects at Storgata
Taking into consideration what respondents find important, there is the most urgent
need to improve the air quality and to meet the requirements for rest, food and toilets.
Other needs of improving the pedestrian environment concerns seating, surface
conditions, sound level and a comfortable number of people.

8.3.2

Interviews in Tomtegata outside the Post office

Tables are shown in appendix. The average comfort score is 5,75. The respondents feel
safe and secure (6,30), they are not afraid of whom to meet (6,91). They feel confident
in walking alone at this site both during daytime (6,91) and when it is dark (6,55). They
are not very confident in getting help when needed (4,27).
The car traffic was regarded as a bit bothersome (3,30), and so was the air pollution
(3,30). The smells tended to be regarded as unpleasant (3,18). The sound level was
regarded as quite unpleasant (2,80), and the sounds were regarded as quite disturbing
noise (2,27). Light conditions tend to be regarded as too light (4,50). The highest score
(4,71) was given during the first period (11-15), the medium score (4,43) was given
during the second period (15-18), and the lowest score (4,33) was given during the last
period (18-23).
The respondents found it easy to get an overview and to find their way at this site
(6,45). They tend to feel a bit protected from the weather by buildings, vegetation and
topography (4,55). The surroundings are regarded as a bit appealing (4,27). They find
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the presence of vegetation, nature and green as too little (2,91), as well as the number of
places to sit down (2,60). They find it neither too difficult nor too easy to meet the
requirements for rest, food, toilet etc. (4,00). The pavement surface was regarded as
quite comfortable to walk on (5,15).
It was sunshine with temperature 16-23°C, and the respondents stated that the weather
was comfortable for walking (6,95). It tended to be regarded as too hot (4,27) and as too
windy (4,09). The respondents tended to be both overdressed (4,36) and overshoed
(4,09). The number of pedestrians present (10-60 pedestrians per hour) was regarded as
a comfortable number, tending in direction too few (3,75). The respondents felt free to
choose their own speed (6,64).

Figure 15: The comfort profile of Tomtegata interview site at the Post office
Looking at the respondents’ assessments it seems that this site has both positive and
negative aspects. Negative aspects are noise, air quality, unpleasant odours and
bothersome traffic, all connected to the traffic conditions. Also lack of seating and lack
of nature get low scores, while the pavement surface and overview get quite positive
evaluations.
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Figure 16: Comfort assessment and importance of selected aspects at Tomtegata
Pedestrians evaluate the air quality as the most important aspect when walking. The
traffic conditions and the noise level are also important, and these three factors are in
urgent need of improvements in Tomtegata. This is connected to the busy car traffic in
the adjoining Fåberggata influencing on the traffic conditions as well as noise and air
pollution from traffic.
Providing seating and meeting requirements for rest, food and toilets are next in
priorities.

8.3.3

More comments about pedestrian comfort

When comparing the two sites, we find that Storgata has got the highest comfort score,
as well as the highest score on most factors. The exception is that the pedestrians are a
bit less afraid of whom to meet and more confident in walking alone when it is dark on
the site outside the Post office.
When thinking about other times of the year, the respondents mention these factors
affecting the pedestrian comfort:
•

Surface conditions (ice, dirty walking, slippery, gritting, snow removal, snow,
water, litter)

•

The hills of Lillehammer – a problem especially when it is slippery
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•

Not sufficient street lightning

•

The weather conditions (temperature, snow, rain)

•

Traffic and noise

•

Too high banks of snow

•

Car parking

Norway

At Hammartun school in the Lillehammer city centre 40 % of the pupils in 1st and 5th
grade walked to school and almost 50 % from school, on their own or together with
other children. Adults accompanied 6 children (12 %) both ways. Almost 40 % were
brought by car in the morning and 30 % were returning by car, and a few children went
by public transport both ways.
Half of the children feel insecure sometimes, one third seldom and one sixth of the
children always or often feel insecure when walking. Most children are concerned about
unpleasant people (40 %), traffic (31 %) and street lighting (15 %), but some are
concerned about getting lost or getting the help they need.
These numbers from the school questionnaires indicate that children and parents in Lade
feel more secure than those in Hammartun, and most concerned about traffic conditions
are children and parents in Vingrom. From the school questionnaires we find that the
children emphasise:
•
Traffic conditions; no cars or little car traffic, speed reduction and safe crossings:
Signalised crossings, zebra crossings and underpasses. Some dislike the delay
signalised crossings cause.
•
Air quality (exhausts)
•
Noise level (from traffic)
•
Space for pedestrians; wide sidewalks and walkways free of snow
•
Winter maintenance (snow removal and gritting)
•
Sufficient street lighting
•
Hills (the effort climbing the hill)
•
Other people; not too crowded but also anxious of whom to meet
•
Children prefer things to do and look at and nature

8.3.4

Comparison between mapping and interviews

The respondent’s validations of the case area seem to confirm what was found in the
mapping to a great extent.
Thermal comfort: The case area has mostly continuous rows of buildings along streets
within a quite regular grid system, but also some semi-open green areas. The
respondents felt quite protected from the weather by buildings and vegetation when
being inside the continuous rows in Storgata. Pedestrians interviewed in the outskirts of
the grid system, towards a more open area outside the Post office, did not feel as
protected.
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Visual comfort: The respondents find the light conditions quite optimal at both interview
sites. The surroundings were regarded as very appealing in Storgata, and as a bit
appealing outside the Post office.
Acoustic comfort: Both the sound level and the sounds themselves were regarded as
quite pleasant in the pedestrianised street Storgata. As an opposite, both the sound level
and the sounds were regarded as quite unpleasant outside the Post office, lying next to
one of the main streets in Lillehammer.
Smells and odours: The mapping shows a variety of odours in Lillehammer city centre.
The respondents tended to regard the smells as unpleasant at both interview sites.
Tactile comfort: Most pedestrian areas are paved with asphalt in good condition or with
smooth paving stone. The interviews confirm this situation, the pedestrians regard the
pavement surface as quite comfortable to walk on.
Air pollution and allergens: Air pollution levels are registered to be higher nearby the
interview site outside the Post office than close to the interview site in Storgata. This is
reflected also through the interviews. The respondents in Storgata regard the air as quite
clean and fresh, while the air pollution tends to be regarded as bothersome at the
interview site outside the Post office. Nature is present to some degree at both sites.
Ease to move: The respondents found it very easy to get an overview and to find their
way in the case area. There are several steep hilly streets. Despite of the hills, the
respondents did not find any uncomfortable differences in altitude, and they did not feel
that their trips were hard or exhausting. Public seating was mapped to be sufficient in
the pedestrian street, in the parks and at the railway station. But the people being
interviewed were not satisfied with the number of places to sit down.
Feeling of security: The town centre of Lillehammer offers a variety of activities. The
respondents claim to feel safe and secure, both during daytime and when it is dark. They
also feel quite confident in getting help when needed, a bit more confident in the
pedestrian street than in Tomtegata outside the Post office. As found in Trondheim, the
respondents are more confident in walking alone when it is dark at the site close to a
road with car traffic compared to the pedestrian street.

8.4 Main findings
At the interview site in the pedestrian street Storgata, we find that most factors affecting
comfort have been assessed in a positive way, and that the mean comfort score is the
highest one achieved from the Norwegian case areas. At the interview site Tomtegata
close to the main road we find a different picture, where the traffic conditions affect the
comfort feeling in a negative way.
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Comfort
Storgata

Tomtegata (at the Post office)

Positive
Not afraid of walking alone in the day
3 most positive aspects Free to choose speed
(Comfortable weather)
Feeling secure
Other positive aspects
ranged > 6

Negative
3 most negative
aspects

Norway

Comfort for walking
Easy orientation
Little effort
No difficult change in levels
Appealing surroundings
Good lighting for reading signs
Not afraid of walking alone when dark
Traffic conditions
Signing (info and direction)
Lack of nature

Other negative aspects
ranged < 4

(Pleasant weather)
Not afraid of walking alone in the day
Not afraid of whom to meet
Light conditions
Little effort
Free to choose speed
Not afraid of walking alone when dark
Easy orientation
Feeling secure
Light conditions for reading signs
No unpleasant blending
Noise level and unpleasant sounds
Lack of seating
Lack of nature
Unpleasant odours
Traffic conditions
Air conditions

Feeling secure and confident in walking alone both day and night, have high scores at
both sites. Still, Storgata has the lowest value of Norwegian cases for not being afraid of
whom to meet.
Walking conditions also seem to be good as easy orientation, little effort free to choose
speed also have high scores.
Storgata has the highest scores of Norwegian cases for sound level, air quality, traffic
conditions, surface conditions, weather protection and appealing surroundings. While
surroundings and traffic conditions have good scores in the pedestrian street, different
aspects related to traffic have negative scores in Tomtegata: Traffic conditions and
unpleasant odours are negatively evaluated and noise level, unpleasant sounds and air
pollution have the lowest of Norwegian scores.
Despite the differences in situation and assessment, when we look at both assessment
and importance similar priorities come out for the two sites:

Need for action

Storgata

Tomtegata

Urgent

Air quality
Meeting requirements

Less urgent

Seating
Surface conditions
Noise level

Air quality
Traffic conditions
Noise level
Seating
Meeting requirements
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To sum up, we can list the problems and challenges found from the different sources:

Main
challenges
in the area
from different
sources

Mapping

Children (School questionnaire)

•

•

•
•
•

Hills (climb)
Air quality
Noise level
Seating; provide seating
in all parts of the centre

•
•
•
•
•
•
•
•

Traffic conditions.
Air quality (exhausts)
Noise level (from traffic)
Space for pedestrians
Winter maintenance
Sufficient street lighting
Hills (climb)
Not too crowded, afraid of whom
to meet
Things to do, look at, nature

On-street comfort interview
Respondent’s assessment

Respondents assessment
and importance

Respondents free comments

•

•

•

•
•
•
•
•
•

noise level
air quality, odours
lack of seating
meet requirements
lack of nature
traffic
signing

•
•
•
•
•

Air quality
Traffic conditions
Seating
Meet requirements for
rest, toilets, food etc.
Noise level
Number of people

•
•
•
•
•
•

Surface conditions
Hills (climb)
Not sufficient street lightning
Weather conditions
Traffic and noise
High piles of snow, maintenance
Car parking

Main challenges concerning pedestrian comfort in Lillehammer city centre:
Improving street and traffic conditions
•

Hills (climb)

•

Air quality (exhausts) and unpleasant odours

•

Noise level (from traffic)

•

Traffic conditions

•

Surface conditions

•

Winter maintenance

•

Car parking

•

Space for pedestrians

Improving pedestrian facilities
•

Seating; provide seating in all parts of the centre

•

Meet requirements for rest, toilets, food etc.

•

Lack of nature

•

Better signing

•

Number of people, Not too crowded, afraid of whom to meet

•

Sufficient street lighting

•

Weather protection and surface conditions

•

Things to do, look at, nature
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9. Vingrom
9.1 Population statistics and Travel data
Area size
Number of inhabitants per 31.12.1998
No. of traffic accident (annual average) 95-99
No. of pedestrian accidents (annual average)

798
2,2
0

Vingrom is a part of Lillehammer Municipality situated about 8 km south of the town
centre, close to the lake Mjösa and the national highway E6. It is a traditional district
with agriculture and industry, the area is characterised by valuable cultivated landscapes
and the river Rinna. The district has an elementary school, kindergarten, community
centre, sports park with some facilities and a church. Parts of Vingrom have scattered
housing, while some residential areas are concentrated around the school and general
store. The district has a rich and varied offer of voluntary organisations, and inhabitants
have strong relations to their district.
Results of pedestrian counts:
Observed pedestrian volumes at the interview site:
Table 28: Pedestrian volumes counted at the Vingrom interview site
Hours 9 – 11

By shop

No. of
periods15
1

Hours 11 – 15
Hourly
volume16
20

No. of
periods
1

Hours 15 - 18
Hourly
volume
32

No. of
periods
1

Hourly
volume
8

Hourly volumes are calculated to 20-32 pedestrians per hour during the day and 8 in the
evening. Both sexes and all age groups were observed, and 1 of 3 pedestrians had some
kind of burden.

Table 29: Characteristics of pedestrians counted at the Vingrom interview site
Site
Vingrom

15
16

Total

Gender

Age

Burdens

Equipment

15

8 female
7 male

4 child
2 teenagers
6 adults
3 elderly

2 pushing bike
2 with canes
2 carrying bags

Bikes
Canes

Number of counting periods of 15 minutes
Hourly pedestrian volume, to be calculated based on 15-minute pedestrian counts.
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9.2 Comfort assessment
9.2.1

Thermal comfort

As for Lillehammer Vingrom has an inland climate with snow and cold weather in the
winter and relatively warm summers. The centre of Vingrom is close to the lake Mjösa
and surrounded by hills, and the river Rinna runs through the area.
Vingrom is a very green area with green areas and semi-open areas with bushes and
trees, as well as woods (map 2 in annex). Main roads have asphalt pavement while
many local roads and residential roads are gravel roads. Houses are sparsely set out.
9.2.2

Visual comfort

This is a green area and the river Rinna runs through it. In the winter a low set sun and
reflections from the sun may be a problem.
Main roads and a few of the residential roads have street lighting, while local roads and
other residential roads do not have street lighting (map 3 in annex).
9.2.3

Acoustic comfort

Vingrom is a green area with space between buildings. Although surrounded by hills
these are not as close as to have effect on the noise levels. Within the case area traffic
volumes seem to be in the interval ADT 0-1000, while traffic volumes will be larger on
the bordering highway E6. It is likely that traffic noise is not a minor problem in
Vingrom.
9.2.4

Smells and odours

Nature will be the main source of odours, while there are also some industry.
9.2.5

Tactile comfort

Main streets and the walkways have asphalt pavement while several local roads are
gravel roads.
9.2.6

Air pollution and allergens

The vegetation may cause problems for individuals with allergy.
There might be high levels of nonsettleable solids along the main highway E6. There
might also be local problems with road dust because of gravel roads at some times of
the year. Air pollution is probably a minor problem in Vingrom looking at the traffic
volumes and the openness of the landscape.
9.2.7

Ease to move

Main challenges will be the long distances, hills, snow removal and friction in the
winter. The layout is not difficult, and the signing is ok, still there may be a lack
landmarks or signs of a centre for people unknown to the place. There is hardly any
seating and handrails etc for relief.
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Feeling of security

Facilities are concentrated at the centre of Vingrom, and more roads have no facilities
present. There will be many roads with very little pedestrian traffic at times of the day
(map 7 in annex).

9.3 On street comfort interviews
In Vingrom, there was not conducted any interviews for the last period (18-23). Instead,
the first period was enlarged and covered the period from 9 until 15. This deviation
from the instructions was done because many of the pedestrians in Vingrom walks to
the shop very early in the morning to do their shopping, and also because we expected
to find very few pedestrians in the last period.
Weather and traffic conditions during interview in Vingrom:
The interviews were conducted outside the local shop. The weather was fair and sunny,
18-21°C. The ground was dry, and there was a breeze. The sounds were regarded as
fairly quiet, except for parts of the second period (15-18) where the sounds were
regarded as noisy. There were some unpleasant smells during the second period, as well
as parts of the first period (9-15). In other parts of the first period, there were no smells.

9.3.1

Interviews at site by the local shop of Vingrom

Tables are shown in appendix. The average comfort score is 5,26. The respondents feel
quite safe and secure (5,63). They are not at all afraid of whom to meet (7,00). They feel
confident in walking alone at the site when it is daylight (6,91) and quite confident
when it is dark (5,91). They are quite confident in getting help when needed (5,82).
The car traffic was regarded as hardly any bother at all (5,58). The air was regarded as a
bit clean and fresh (4,68), and the sound level as a bit pleasant (4,53). The smells tended
to be regarded as pleasant (4,18), and the sounds tended to be regarded as disturbing
noise (3,64). The light conditions tend to be regarded as a bit too light (4,37). The
highest score (4,67) was given for the second period (15-18), while the lowest score
(4,23) was given for the first period (9-15).
The respondents found it easy to get an overview and to find their way at this site
(6,74). They feel a bit protected from the weather by buildings, vegetation and
topography (4,55). The surroundings are regarded as quite appealing (5,09). They tend
to regard the presence of vegetation, nature and water as a bit too much (4,45). They
state that there is a quite insufficient number of places to sit down (2,21), as well as a bit
difficult to meet the requirements for rest, food, toilet etc. (3,26). The pavement surface
is regarded as a bit comfortable to walk on (4,53).
The weather was fair and sunny, 18-21°C, and the respondents stated that the weather
was very comfortable for walking (6,42). It tended to be a bit too hot (4,36) and the
wind a bit too calm (3,91) for walking. The respondents tended to be a bit overdressed
(4,55) and overshoed (4,82). The number of pedestrians present (10-25 pedestrians per
hour) was regarded as a comfortable number, tending in direction too few (3,79). The
respondents felt perfectly free to choose their own speed (7,00).
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Generally the comfort assessments are positive and Vingrom has no lowest scores and
the highest score of Norwegian sites for a number of aspects: Little effort, free to choose
speed, orientation, signing about services, not afraid of whom to meet and pleasant
odours.
Main challenges seem to be the aspects with negative evaluations: lack of seating,
meeting of requirements and unpleasant sounds. But taking into consideration the
importance of the different aspects, air quality and road surface have higher priorities.
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Figure 17: Comfort assessment and importance for selected aspects at Vingrom

9.3.2

More comments on pedestrian comfort

When thinking about other times of the year, the respondents mention these factors
affecting pedestrian comfort:
•

Surface conditions (slippery, ice, snow removal, snow, gritting)

•

Weather conditions (temperature)

•

A lot of dust in the air

•

The cars should be more considerate

•

Lack of pavements/walkways

Less children walk to school and more children are concerned about traffic in Vingrom
than in the other Norwegian case areas were the school questionnaires have been
conducted. It is also likely that more children in Vingrom have a long way to school.
During the schoolyear 2000/2001 37 % of the pupils at the school had free school
transport (bus or taxi).
45 % of the children go by car to and from school, 30 % by taxi or school bus, and 25 %
walk alone or with other children. When walking 24 % of the children always or often
feel insecure, 35 % sometimes and 41 % seldom feel insecure. The feeling of insecurity
is caused by traffic (40 %), worry about unpleasant persons (20 %), lack of lighting (10
%) and concerns about getting lost (10 %).
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From the school questionnaires we find that the children emphasise:
•
Traffic conditions: Considerate drivers and moderate speeds, less car traffic and
space for pedestrians.
•
Space for pedestrians, walkways with lighting
•
Winter maintenance; slippery surface
•
Sufficient street lighting, use of reflector discs
•
Space for walking together with friends,, avoid unpleasant persons
•
Children prefer things to do and look at and nature

9.3.3

Comparison between mapping and interviews

The comparison between mapping and interviews show that for some aspects they
confirm each other, while for other aspects they supplement each other.
Thermal comfort: Vingrom is a green area with semi-open areas. The respondents feel a
bit protected from weather by buildings, vegetation and topography.
Visual comfort: The light conditions during interviews (only interviews during daytime)
were regarded as quite optimal and the surroundings were regarded as quite appealing.
Acoustic comfort: From the mapping it is assumed that traffic noise may be a problem.
From the interviews we found that the sound level was regarded as a bit pleasant, but
that the sounds tended to be regarded as disturbing noise.
Smells and odours: Nature is said to be the main source of odours. The smells tended to
be regarded as pleasant by the respondents.
Tactile comfort: Main roads have asphalt, while minor roads are gravel roads. The
pavement surface is regarded as a bit comfortable to walk on by the respondents. This
answer may reflect the varying pavement conditions in Vingrom.
Air pollution and allergens: The vegetation may cause allergy problems, while air
pollution seems to be a minor problem. The respondents tend to regard the air quality as
clean and fresh.
Ease to move: Long distances, hills and lack of seating are problems identified in the
mapping. The respondents find it easy to get an overview and to find their way in
Vingrom, but they are very dissatisfied by the number of places to sit down. They do
not feel uncomfortable differences in altitude, and they do not at all find their trips hard
or exhausting.
Feeling of security: Mapping points out that there will be times with little pedestrian
traffic along the roads of Vingrom. The respondents state to be quite safe and secure,
they are confident in walking alone at daytime and quite confident in walking alone
during dark hours, as well as quite confident in getting help when needed. They are not
at all afraid of whom to meet.
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9.4 Main findings
Vingrom is a small community and pedestrians are not afraid of whom they may meet.
Fear of darkness and anxiety because of car traffic is more likely to influence the
comfort feeling.
Most pedestrians are residents and find it easy to find their way around. Signing in
Vingrom was also found to be ok. Improved signing will mostly benefit visitors, while
good design and consistence of signing also might help to improve the impression
(attractiveness) of the area.
The pedestrians mention the weather as a comfort problem. And even with measures
implemented, it is not likely to increase walking during the coldest periods of the year.

Pedestrian evaluation

Vingrom

Positive
3 most positive
aspects

Not afraid of whom to meet
Little effort
Free to choose speed
Signing about services
Not afraid of walking alone in the day
No difficult change in levels
Easy orientation
(Pleasant weather)
Lack of seating
Rest, food and toilets
Unpleasant sounds

Other positive aspects
ranged > 6

Negative
3 most negative
aspects

Main concerns of the pedestrians seem to be
-

lack of seating

-

lack of meeting requirements for rest, food and toilets

-

surface conditions

-

dust problem

-

lack of pedestrian facilities as walkways and sidewalks

-

measures to improve traffic conditions (as for example speed reduction measures,
improved visibility, more space for pedestrians).

Looking at assessment and importance main challenges are:
Need for action

Urgent

Less urgent

Vingrom

Air quality
Surface conditions
Sound level

Seating
Meeting requirements
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To sum up, we can look at the problems and challenges found from the different sources
and put them together in one list:
Mapping

Children (School questionnaire)

•

Weather protection
Winter maintenance
•
Street lighting
•
Air quality; dust from gravel
roads
•
Street surface of gravel roads
•
Long distances and steep hills
On-street comfort interview

•

Respondent’s
assessment

Respondents assessment and
importance

Respondents free comments

•

•

•

Main
challenges in
the area from
different
sources

•
•

Lack of
seating
Rest, food
and toilets
Unpleasant
sounds

•

•
•
•
•

Air quality
Surface conditions
Sound level
Seating
Meet requirements for rest,
toilets, food etc.

•
•
•
•
•

•
•
•
•

Traffic conditions: Speed, considerate
drivers, less traffic
Space, walkways with lighting
Winter maintenance; slippery surface
Sufficient street lighting
Avoid unpleasant persons
Things to do, look at, nature

Surface conditions (slippery, snow
removal)
Weather conditions (temperature)
A lot of dust in the air
Car drivers should be more
considerate
Lack of sidewalks and walkways

Main challenges concerning pedestrian comfort in Vingrom:
Improving street and traffic conditions:
•

Air quality; dust from gravel roads

•

Surface conditions (condition of gravel roads, slippery, snow removal, splashing)

•

Traffic conditions: Speed, considerate drivers, less traffic

•

Lack of sidewalks and walkways with lighting

•

Winter maintenance; slippery surface

•

Sufficient street lighting

•

Long distances and steep hills

Improving pedestrian facilities
•

Lack of seating

•

Meet requirements for rest, toilets, food etc

•

Sound level and unpleasant sounds

•

Weather protection

•

Avoid unpleasant persons

•

Things to do, look at, nature

A specific challenge for Vingrom is to slow down the traffic speed through the central
part of the community, to enlarge the pedestrian network (with sufficient street lighting)
and to create a traffic environment with interaction between pedestrians and car drivers.
Seating and improved signing are measures that can easily be implemented. Traffic
conditions, pedestrian facilities, dust problem and surface conditions affect the whole
road network with many kilometres of roads. These are more expensive measures both
to implement and for day-by-day maintenance.
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10. Summary
On street pedestrian interviews
We’ve conducted a total of 180 interviews in the 5 Norwegian case areas. A few more
women than men have answered the questions, with women in majority in all case areas
except the city centre of Trondheim where there were equal shares of men and women.
An overweight of female respondents seems to reflect the actual pedestrian traffic
counted on the sites (see Table 30).
Respondents are between 14 and 87 years old with a good distribution between the age
groups and mean value of 40 years of age.
Most pedestrians were not using any equipment (92 %), while a few were using walking
aids (3 %), pushing a pram (3 %) or using bikes, rollerblades or skateboards (3 %).
86 % state they have no problems walking, 7 % have minor problems, 7 % have some
problems and 1 % have major problems. Looking at the pedestrian counts, this seems to
reflect the situation on the streets pretty well (see Table 30).
2 of 3 pedestrians walked alone. Of every 10 pedestrians, 1 was in a hurry and 3 were in
a bit of hurry, while 6 did not hurry. Only 4 % state that they dislike walking while
another 4 % state that they sometimes like to walk.
18 % were going for a walk and 92 % like to walk!
Pedestrian counts
Pedestrian volumes in Trondheim city centres vary between 450 – 1300. Storgata in
Lillehammer city centre has volumes 830-850 pedestrians an hour in the day, and
considerably lower at night. While in Tomtegata with 12-60 pedestrians per hour,
pedestrian traffic is more like the volumes in the residential streets and the separate
walkway (KVT school).
At most sites some more women than men are walking, with shares varying between
50-80 %. The share of children is 0-5 % except in Vingrom with 27 %. The share of
teenagers is 0-25 % except in Tillerbyen with shares 42-44 %. Both sites in Tillerbyen
are close to three schools. The share of elderly is 9-20 % except in Tillerbyen where
none were counted. Accordingly the share of adults vary between 40-81 %.
Generally 0-30 % of the pedestrians had some kind of burden (carry or push something)
and 1-15 % were using walking aids.
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Table 30: Pedestrian counts and characteristics at the Norwegian interview sites
Site

Hourly
volumes

Gender

Age

471
468
551

female 57%
male 43%

1311
1015
1154

female 59%
male 41%

724
774
838

female 56%
male 44%

24
48
8

female 60%
male 40%

52
16
12
16
76
36
28
36
40
832
852
156

female 75%
male 25%

Midtbyen
Olav
Tryggvasons
gate
Thomas
Angells gate

Dronningens
gate

Lade
Sjømannsvegen
Lade allé

Tillerbyen
KVT School
Östre Rosten

Lillehammer
city centre
Storgata
Tomtegata

40
60
12

Vingrom

20
32
8

female 73%
male 27%
female 69%
male 31%

Burdens

Equipment

Total

children 4%
teenager 7%
adult 80%
elderly 9%

walking aids 0-11%

6701

children 3%
teenagers 8%
adults 81%
elderly 8%
children 4%
teenagers 7%
adults 78%
elderly 11%
children 5%
teenagers 25%
adults 55%
elderly 15%
adults 80%
elderly 20%

walking aids 0-11%

15662

walking aids 0-11%

32873

pram 10%
bags 10%

prams 10%

20

pram 15%
bags 5%
on back 10%
children 5%
pram 12%
teenagers 42% with child 4%
adults 53%
teenagers 44%
pram 12%
adults 56%

prams 15%

20

prams 12 %

26

prams 12%
wheelchairs 3%

32

walking aids 1%
city scooter 0,5%

460

female 56%
children 5%
pram 2%
male44% teenagers 18%
bags 5%
adults 67% on back 1%
elderly 10%
female 57%
children 4%
bags 7%
male 43% teenagers 4% on back 18%
adults 75%
push bike
4%
elderly 18%
female 53%
children 27%
bags 13%
male47% teenagers 13%
push bike
13%
adults 40%
elderly 20%

28

cane 13%
bike 13%

15

Choice of routes
For those who could choose between several routes, time was the decisive factor for
most pedestrians; more important in the centre of Trondheim and less important in the
centre of Lillehammer (see Table 31). Walking distance was another important factor,
more so in Vingrom and less important at Lade.
As many as 11 % considered the surroundings, mostly by pedestrians in the city centres.
Traffic was important in Vingrom and in Tillerbyen, but not in the other case areas.
None of the respondents considered the surface conditions or the possibilities to rest
when choosing between alternative routes.
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Table 31: Main factors for choosing route when walking
Choice of route
time
walking distance
safety/security
traffic conditions
light conditions
surroundings
presence of others
surface conditions
possibility to rest
other
combination of factors

Total

Midtbyen

Lade

Lillehammer

19 %
22 %
4%
7%

14 %
23 %
3%
3%

17 %

4%
4%
4%

4%

20 %

17 %
14 %

44 %
4%

19 %
26 %

29 %
9%

23 %
20 %
2%
4%
1%
11 %
1%

31 %
17 %

26 %
13 %

28 %
12 %

Tiller

3%

Vingrom
20 %
33 %
13 %

20 %
13 %

Assessment of pedestrian environment
Safe and secure:
It can be discussed whether safety and security are parts of comfort, as two of several
social and psychological factors influencing the comfort feeling, or not. Several
questions concerning the feeling of safety and security were included in the on-street
interview for two reasons:
2)

For practical reasons: The feeling of safety and security was not included in the
PROMPT Work package 2 about safety and security, but agreed to be included
in the data collection for this work package about comfort.

3)

We want to look at how the feeling of safety and security affects the comfort
feeling.

For 7 out of 9 sites confident in walking alone in daylight is among the three most
positive aspects, and for all sites the mean score is above 6 on the scale. 67 % did walk
alone on the time of the interview. Not afraid of whom to meet is among the three best
aspects for 5 of 9 sites and mean values are 6 or above for all sites. Feeling secure also
has high mean scores, above 6 for 6 sites and somewhat lower for the two interview
sites at Lade and in Vingrom.
Norwegian pedestrians are not quite as confident walking alone in darkness (4.6-6.6) or
confident in getting help (4.1-6.7). Men feel secure walking alone in daylight (7.0) and
also quite secure in darkness (6.5). Women are also quite confident in daylight (6.9), but
less so during dark hours (4.8). Women are more confident of getting help (5.3) than
men are (4.6).
The number of people present can affect the feeling of security. At some interview sites
all respondents gave scores between good and too few people: Dronningens gate in
Midtbyen N-E, Tomtegata in Lillehammer and both interview sites in Tillerbyen
(School KVT and Östre Rosten).
Traffic can affect the feelings of both security and safety. Although many other aspects
are positively assessed in the pedestrians streets and the separate walkway, pedestrians
are less confident in walking there in darkness compared to the interview site with car
traffic in the same case area.
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Respondents find the traffic bothersome in Lade Allé and in Tomtegata in Lillehammer.
Traffic condition gets positive scores in the pedestrian street in Lillehammer (Storgata)
and the separate walkway in Tillerbyen (school KVT), but not in the pedestrian street in
Trondheim (Thomas Angells gate). It is a bit surprising that traffic gets quite good score
in Vingrom (5.6), but possibly this is because despite of the speed and lack of pedestrian
facilities, there are reasonable traffic volumes.
On a scale 1-3, the importance of feeling safe and secure when walking, have scores
2,55-2.88 being one of the two aspects with the highest scores at all interview sites. The
highest score for importance is given in Lade (with the lowest score for feeling safe) and
the lowest score in Lillehammer city centre (with the highest score for feeling safe).
Appealing surroundings:
We have not included many aspects concerning attractiveness in the interview, but we
included the question: How do you feel about the surroundings: Do you like them? This
we included mainly because, as with safety and security, we would like to explore if
attractiveness also influences the feeling of comfort. Attractiveness will be studied more
closely in the PROMPT work package 4.
Most people appreciate their surroundings with a mean score of 5.2, the highest scores
for liking the environment is given to the pedestrian street in Lillehammer (6.4) and the
residential street at Lade (6.3), and the lowest score at the separate walkway in
Tillerbyen (school KVT) (4.1).
Other questions that may relate to attractiveness are the number of people, presence of
nature and whether surroundings are open or narrow. Most pedestrians find the number
of people present as too little (3.8). Especially there are too few persons in Dronningens
gate in Midtbyen N-E, in Tomtegata in Lillehammer and at both interview sites in
Tillerbyen (School KVT and Östre Rosten). The number of people is not important
(1.8), more important in Vingrom and less in Tillerbyen.
At all interview sites the respondents tend to think the surroundings are a bit too open,
with the mean score 4.3. At the sites in Tillerbyen and in Storgata in Lillehammer
answers form all the respondents were on the “too open”-side. This is not regarded very
important (1.8), more so at Lade and less in Tillerbyen.
Norwegian pedestrians find that there is too little nature present (mean value 3.3),
Vingrom is the only place where they think it is a little too much (4.5). All respondents
in the pedestrian street Thomas Angells gate in Trondheim and Östre Rosten in
Tillerbyen agreed on lack of nature.
Pedestrian comfort:
Most pedestrians find it quite comfortable to walk with a mean score of 5.6, varying
from 4.8 in the residential street at Lade (Sjömannsveien) till 6.6 in the pedestrian street
Storgata in Lillehammer. The two sites with highest comfort levels are both pedestrian
streets in city centres, while the three sites with the lowest scores are areas with no clear
priority for pedestrians. When looking at the comfort profiles we find that the interview
sites with the highest scores have more positive assessments also of many other factors.
Pedestrians find comfort important (2.5), more so in Trondheim city centre and less so
in Lillehammer city centre.
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Women regard the level of comfort (5.5) to be lower than men do (5.8) People who
likes to walk find it more comfortable (5.6) than those who dislike walking (4.9), with a
tendency of more young men in the group who dislikes walking.
Those who are not in a hurry feel more comfortable (5.8) than those in a bit of a hurry
(5.6) and those who really hurry (4.5). The more in a hurry, the more important are
aspects as openness/narrowness, light conditions, air quality, orientation and traffic
conditions.
Thermal comfort:
Pedestrians found the weather comfortable for walking (5.8) with the best value in
Storgata, Lillehammer (20oC and sunshine) and the lowest value in Lade Allé (-1oC,
wind and snow). Norwegian pedestrians find the weather conditions quite important
(2.1), with the highest score for importance in Lillehammer city centre and the lowest
score in Vingrom.
Generally they are not feeling well protected against weather from buildings, vegetation
or topography (4.0), but more so in the city centres and Vingrom than in the residential
areas.
At all sites in Trondheim the pedestrians find it a bit too cold (0-5 oC) and in
Lillehammer a bit too warm (16-23 oC). Except at three sites, weather is a bit too windy
(mean value 4.2) and especially in Lade Allé (5.5). It is also a bit too humid (4.2) at all
sites except Sjömannsvegen (3.7). About shoes and clothes the answers are both too
little and too much, but generally there is a tendency of having a bit too much on.
Visual comfort:
Most pedestrians found the light a bit too bright (4.3), with mean scores varying from
4.0 (Lade Allé and Storgata) till 4.9 (School KVT). This is found to be somewhat
important (2.0), most important at Lade and less important in Midtbyen.
Lighting was quite good for seeing the pavement (5.3) and for reading signs (5.1). Most
pedestrians did not experience any unpleasant blending (5.6).
Acoustic comfort:
Pedestrians find the sound level is a bit better than neutral (4.2) and this is somewhat
important for them (2.0), most important in Vingrom and least important in Tillerbyen.
The noise level was evaluated negatively at three sites: Lade Allé, Östre Rosten and
Tomtegata. Best values have the pedestrian street Storgata in Lillehammer (5.7) and the
separate walkway in Tillerbyen (5.2).
Pedestrians find sounds to be a bit unpleasant (3.9). For Storgata in Lillehammer and the
two sites in Midtbyen sounds are fund to be pleasant, with negative scores for the sites
in Lade, Tillerbyen, Vingrom and Tomtegata in Lillehammer.
Traffic noise adds to the sound level. Respondents find the traffic bothersome in Lade
Allé and in Tomtegata in Lillehammer, were the noise level and the sounds are found
unpleasant as well. Traffic condition gets positive scores in the pedestrian street in
Lillehammer (Storgata) and the separate walkway in Tillerbyen (school KVT), where
the noise level get positive scores as well.
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Tactile comfort:
The only question concerning tactile comfort is about the evenness of the pavement.
Pedestrians are somewhat satisfied with surface conditions (4.6), but not very pleased.
Surface conditions are negatively evaluated for the residential street Sjömannsvegen in
Lade (3.0). Norwegian pedestrians find surface conditions a bit important (2.1), most
important for pedestrians in Vingrom and least important in Tillerbyen.
This is an aspect were we found a difference between mapping and the opinions of the
residents. Mapping mainly concerned the condition of the asphalt surface. But the
respondents and the children took into consideration also the snow, ice, winter
maintenance, water, mud and litter, both in their answers to the questions and in their
free comments.
Persons with mobility problems find the surface quality to be lower (4.1) than
pedestrians without problems walking (4.7), at the same time as they find the
importance of the surface conditions when walking higher (2.3) than other people do
(2.0).
Air quality:
Most pedestrians find the air somewhat fresh (4.2), with the best value in Storgata in
Lillehammer (5.4) and negative values for Lade Allé, Östre Rosten and Tomtegata.
These three sites also have negative scores concerning traffic conditions and noise
levels. Odours are found to be a bit unpleasant (3.8) for most sites but pleasant in
Vingrom and in Sjömannsvegen
The air quality is important (2.5) for pedestrians, more so at Lade and less in Tillerbyen.
Ease to move:
Pedestrians found the trip quite easy (6.4), free to choose their speed (6.8) with
open/spacious surroundings (4.3) and without difficult changes in level (6.7) at all sites.
Free to choose speed is among the three most positive aspects for 5 of 9 sites with
scores above 6 for all sites. Differences in levels are among the three most positive
aspects for 4 sites and below 6 only in Tomtegata (5.9)
At most sites there were rather too few than to many people, with a little too many in
the two pedestrian streets and in Sjömannsgata (close to a secondary school), while
traffic is a bit bothersome at Lade Allé and Tomtegata.
Ease to rest:
Norwegian pedestrians are not pleased with the supply of benches and possibilities to sit
down (2.7), with the only positive score in Storgata in Lillehammer (4.1). Pedestrians
with some problems walking evaluate the possibilities to sit down lower (2.3) than
pedestrians without mobility problems (2.9). To find rest, food and toilets are not found
to be easy either (3.9), but with positive scores for Tillerbyen and both city centres.
The respondents regard it important to be able to sit down (2.1) and to meet
requirements for rest, toilets, food etc. (2.1). To meet requirements is most important in
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Midtbyen, and least important in Lade, while seating is most important in Lade and less
important in Tillerbyen.
Finding the way:
Most respondents walked in the area regularly and knew it quite well. Therefore it is not
surprising that they found it easy to find their way (6.4), but at the same time as very
important (2.5), more important by pedestrians at Lade and less so in Tillerbyen.
Those who were not well known in the area, found the signing about destinations to be
ok (5.0), while information about services were found to be rather insufficient (3.5)
although clear and understandable (4.7). Better signing for pedestrians seem to be an
area for possible improvements.
Most positive aspects:
For 7 out of 9 sites confident in walking alone in daylight is among the three most
positive aspects, and for all sites the mean score is above 6 on the scale. Not afraid of
whom to meet is among the three best aspects for 5 sites and mean values are 6 or above
for all sites.
Free to choose speed is among the three most positive aspects for 5 sites with scores
above 6 for all sites. Differences in levels is among the three most positive aspects for 4
sites and below 6 only in Tomtegata .
Other aspects among the three most positive are: Feeling secure (Thomas Angells gate
and Storgata), confident in getting help (Lade Allé), light conditions (Tomtegata) and
little effort (Vingrom).
Most negative aspects:
The pedestrians seem to be rather unanimous when it comes to negative aspects of the
pedestrian environment. Lack of places to sit down was among the three most negative
aspects for all sites. Others were lack of weather protection for 4 sites, unpleasant
sounds for 3 sites and lack of meeting requirements for food, rest and toilets at 2 sites.
Other most negative aspects are air quality, unpleasant odours, noise level and traffic
conditions.
What is new about the comfort of pedestrians?
Data collection gave a detailed picture of the pedestrians, the use of mobility aids and
other devices, the number of people with problems walking and kinds of problems. We
were surprised with the importance of “going for a walk”.
We found that different pedestrians emphasise different parts of the pedestrian
environment, and therefore several aspects needs to be fulfilled at the same time. For
some pedestrians safety and avoiding traffic are important, other stresses the weather
and to find the way, the fresh are and open spaces, or the presence of others and places
to sit down. Many aspects of pedestrian comfort get more important with age.
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Some of the results from the interviews were a bit surprising:
The low score and the importance of seating and to meet requirements for food, rest and
toilets, were a bit surprising as we would think the pedestrians were used to the
situation. Also, we only asked persons already walking, possibly more fit than the
average population. We were also surprised that young people found this important,
expecting these measures to be especially beneficial for people with children, elderly
and persons going for long walks.
Also striking is the good assessment of safety and security, and at the same time the
respondents give this a very high importance.
Air quality also came up with very high importance, which seems to mean that
pedestrians are rather concerned about the air they breath when walking.
Need of improvements
When we look at both the importance and the assessment of different aspects of the
pedestrian environment, air quality and traffic conditions come out with an urgent need
of improvement for most interview sites:

Need of
Midtbyen
action
Dr. gate Th. A
Urgent
Urgent
Air
Urgent
Urgent
Traffic
Less urg. Less urg.
Noise
Surface Less urg. Less urg.
Requir. Less urg. Urgent
Seating Less urg. Urgent

Lade
Sjöm.
L. Allé

Tillerbyen
KVT
Ö. R.

Lillehammer
Vingrom
Storgata Tomteg.

Urgent

Urgent

Urgent

Urgent

Urgent

Urgent

Urgent
Less urg.

Urgent
Urgent

Less urg. Urgent

Less urg. Less urg. Less urg. Urgent

Urgent

Urgent

Less urg. Less urg.

Less urg. Less urg. Less urg. Less urg. Urgent

Urgent
Urgent
Urgent

Less urg. Less urg.

Less urg. Less urg. Less urg. Less urg. Less urg. Less urg. Less urg.

Taking into consideration the answers and the free comments from children and the
respondents of the on-street interviews, several areas for improvements are revealed:
Improving street and traffic conditions:
•

Air quality (exhaust, dust, avoid unpleasant odours)

•

Traffic conditions (speed, car free areas, reduce density, safe crossings, car parking)

•

Space for pedestrians (wider sidewalks, walkways with sufficient lighting, safe crossings)

•

Noise level

•

Surface conditions (cobble stones, gravel roads, asphalt condition, winter maintenance)

•

Winter maintenance (friction, surface conditions, snow removal and visibility)

•

Sufficient street lightning

•

Maintenance (co-ordination of work, better conditions for pedestrians when works)

Measures reducing the number and speed of cars, will reduce noise levels and improve
the air quality.
To improve the security feeling, pedestrian areas isolated from car traffic should be
avoided. Both children and adults emphasise sufficient street lighting, and lighting of
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sidewalks, walkways and pedestrianized streets needs to be done in consideration of the
pedestrians.
Improving pedestrian environment:
•

Meet requirements for rest, food and toilets

•

Lack of seating

•

Weather protection

•

Presence of nature and water

•

Avoid unpleasant sounds

•

Allergy-friendly planting

•

More and better signing (information of services, signing of walkways)

•

Ease for climbing hills (rails, heating cables, steps, benches)

•

Number of people; not too crowded , afraid of whom to meet

•

More litter bins

•

Things to do and look at

Measures concerning pedestrian comfort should include increasing and distribution of
public seating, and provide for public toilets, possibly in connection to public transport
stops.
Care should be taken for weather protection of pedestrian areas, and this might be
combined with presence of vegetation and water.
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Map symbols
Map 1: Sunshine and Shadow

If relevant, mapping of pedestrian network:

!
!
!

Street mostly in shadow
Alternating shadow and sunshine
Street mostly in the sunshine

Map 2: Presence of vegetation and waters and street pavement materials

!
!
!
!
'!
!
!
!
'

Forrest, woods; more than 40 % of area covered by trees
Semi-open, green areas with trees of bushes in groups or as solitaires, < 40 %
tree coverage.
Green areas with no trees or bushes (lawns, meadowlands, wetlands)
Water, specify what kind (fountain, creek, pole etc)
Streets and squares with trees
Asphalt pavement
Gravel road
Paving stones, smooth (pavement slap, flagstones)
Paving stones, rough (cobblestone)

Map 3: Street lighting (mapping of pedestrian network)

!
!

No street lighting

!
!

Normal quality of street lighting

Worse than normal street lighting; not sufficient light to avoid pit holes etc when
walking.
Better than normal quality of street lighting, with sufficient lighting of pavement
to see kerbstones, pit holes etc, also lighting up surrounding buildings and important information for pedestrians as signs, bus stop information, street furniture and waste baskets.

96

PROMPT

Comfort

Norway

Map 4: Traffic volumes (if existing data)

" ADT 500
traffic)

!
!
!
!
!
!

Calculated or measured (spot) values for traffic volumes (annual daily

ADT< 500
ADT 500 - 2000
ADT 6000

ADT 6000-20.000
ADT 20.-40.000
ADT > 40.000

Map 5: Traffic noise levels (if existing data)

!
!
!

>70 dBA at façade or > 65 dBA at sidewalk/pedestrian street
55-70 dBA at façade or 60-65 at sidewalk/pedestrian street
Less than 55 dBA at façade or less than 60 dBA at sidewalk/pedestrian street

" ADT 500
traffic)

Calculated or measured (spot) values for traffic volumes (annual daily

Map 6: Pollution levels (mapping of streets/pedestrian network)
NO2 hourly average (µg/m3)

!
!
!
!

PM10 24-hourly
average (µg/m3)

PM2,5 24-hourly
average (µg/m3)

Traffic volumes, distance

< 100

< 35

< 20

ADT < 6000

100-150

35-50

20-35

ADT 6000-20.000, < 15 metres

150-200

50-100

35-60

ADT 20.-40.000, < 25 metres

> 200

> 100

> 60

ADT > 40.000, < 35 metres

Map 7: Social activities

Each street/section of street get a score according to presence of one or more of the
facilities shopping, service, culture and restaurants/cafes. Mapping sections of
pedestrian network that seem to be isolated part of the day or all day.

!
!
!
!
σ

Section isolated part of day or all day
No facilities present
1-2 facilities (1 or 2 of the facilities shopping, service, culture and cafes present
in this street. Example: A street has three shops and one café, meaning two
different facilities)
3-4 facilities (3 or 4 of the facilities shopping, service, culture and cafes present
at the same section of the street)
Location of public seating
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Case area Trondheim Midtbyen
The case area and the interview sites are shown at the map below.
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Maps
Map 1: Shadows and sunshine

99

Norway

PROMPT

Comfort

Map 2: Presence of vegetation and waters and street pavement materials
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Map 3: Street lighting (missing data). Lighting on main streets has green level.
Map 4: Traffic volumes

Map 5: Traffic noise levels
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Map 6a: Pollution levels (NO2)

Map 6b: Pollution levels (PM10)
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Map 7: Social activities
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Photos
Site: Dronningens gate
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Site: Thomas Angells gate

105

Norway

PROMPT

Comfort

Norway

Tables
Site: Dronningens gate
Table i – Trondheim – Midtbyen N-E – Dronningens gate
Validation

Trondheim – Midtbyen N-E – Dronningens gate
Mean
Range
N17
Importance

10. How safe/secure do
you feel it is to walk just
now and here?
11. How comfortable do
you feel it is to walk
here just now?
12. Do you find today’s
weather comfortable for
walking?
13. Do you feel the
sound level pleasant?

6,55

5-7

22

5,91

3-7

22

5,64

3-7

22

4,45

1-7

22

14. Do you feel these
surroundings as spacious
or narrow?

4,50

3-7

22

15. How do you find the
light conditions?

4,14

4-6

22

16. Do you perceive any
troublesome air pollution on this trip?
17. Do you find it easy
to get an overview and
to find your way here?
18. Do you find the car
traffic bothersome?

4,29

1-7

21

6,55

5-7

22

4,91

1-7

22

19. Are there a comfortable number of people
here?
20. Are there enough
benches and places to sit
down protected from
wind and weather?
21. Is it easy to meet the
requirements for rest,
food, toilet etc when
needed?
22. Is the pavement surface plain and nice to
walk on?

3,86

2-4

22

3,45

1-7

22

4,73

1-7

22

4,91

2-7

22

17

Mean

Range

N

How important is it for
you to feel safe/secure
when walking?
How important is it for
you to feel comfort when
walking?
How important are the
weather conditions for you
when walking?
How important are the
sound conditions for you
when walking?
How important is it for
you whether the surroundings are narrow or open
when walking?
How important are the
light conditions for you
when walking?
How important are the air
conditions for you when
walking?
How important is it for
you to find your way easily when walking?
How important are the
traffic conditions for you
when walking?
How important is the presence of other people to you
when walking?
How important is it for
you that there are places to
sit down available when
walking?
How important is it for
you to meet such requirements when walking?

2,77

1-3

22

2,68

2-3

22

2,00

1-3

22

2,09

1-3

22

1,68

1-3

22

1,82

1-3

22

2,43

1-3

21

2,14

1-3

22

2,45

1-3

22

1,64

1-3

22

1,86

1-3

22

2,05

1-3

22

How important are the
surface conditions for you
when walking?

2,05

1-3

22

Number of valid answers

106

PROMPT

Comfort

Norway

Table ii – Trondheim – Midtbyen N-E – Dronningens gate
Trondheim – Midtbyen N-E – Dronningens gate
Validation

mean

range

N

27. Along your trip so far, have the light conditions been good
enough for you to detect any unevenness or pit holes/water pits on
the pavement surface?
28. Along your trip so far, have the light conditions been good
enough for you to read any signs or other information?
29. Is there sufficient information to guide you to your destination?
30. Is there sufficient information about services/functions in this
area?
31. Is the information clear and easily understood?
32. Is it too cold or too hot for walking?
33. Are the wind conditions pleasant for walking?
34. How do you regard the humidity?
35. How is your clothing compared to the weather?
36. How are your shoes compared to the weather and surface conditions?
37. Do you feel confident in walking here alone when it is daylight?
38. Do you feel protected from the weather by buildings, vegetation,
topography etc?
39. How do you find the presence of vegetation, nature and water
here?
40. Do you feel confident in walking her alone when it is dark?
41. Do you feel free to choose your own speed?
42. Are you confident to get help when needed?
43. How do you feel about the surroundings? Do you like them?
44. Do you feel that today’s trip is hard/exhausting or physically
easy/light?
45. How do you perceive the sounds here?
46. Are there uncomfortable differences in altitude or many hills or
stairs?
47. Have you noticed any odours during your trip?
48. Along this trip so far, have you been blended of any light, from
the sun, from cars, commercial signs etc?
49. Are you afraid of whom you might meet here today?

7,00

7-7

3

7,00

7-7

3

7,00
7,00

7-7
7-7

1
1

7,00
3,82
4,06
4,24
4,06
4,12

7-7
3-4
3-6
4-6
3-6
4-6

1
17
17
17
17
17

7,00
5,12

7-7
1-7

17
17

3,56

1-7

16

5,65
6,71
5,24
5,71
6,41

2-7
4-7
2-7
5-7
1-7

17
17
17
17
17

4,24
6,94

2-7
6-7

17
17

3,88
6,65

3-4
4-7

17
17

7,00

7-7

17

Table iii – Trondheim – Midtbyen N-E – Dronningens gate
Trondheim – Midtbyen N-E – Dronningens gate
24. On your present trip so far, did you have several routes to choose among?
no
yes

18 %
82 %

the time use
the walking distance
the safety/security conditions
the traffic conditions
the light conditions
the surroundings
the presence of other people
the pavement surface conditions
the possibilities to get rest if needed
other

44 %
33 %
6%
11 %

25. If yes, which factors were decisive for your choice?
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Site: Thomas Angells gate
Table i – Trondheim – Midtbyen N-E – Thomas Angells gate
Validation

Trondheim – Midtbyen N-E – Thomas Angells gate
Mean
Range
N18
Importance

10. How safe/secure do
you feel it is to walk just
now and here?
11. How comfortable do
you feel it is to walk
here just now?
12. Do you find today’s
weather comfortable for
walking?
13. Do you feel the
sound level pleasant?

6,86

6-7

22

5,59

2-7

22

5,55

4-7

22

4,86

2-7

22

14. Do you feel these
surroundings as spacious
or narrow?

4,14

3-6

22

15. How do you find the
light conditions?

4,58

4-7

12

16. Do you perceive any
troublesome air pollution on this trip?
17. Do you find it easy
to get an overview and
to find your way here?
18. Do you find the car
traffic bothersome?

4,18

1-7

22

5,36

2-7

22

3,95

1-7

22

19. Are there a comfortable number of people
here?
20. Are there enough
benches and places to sit
down protected from
wind and weather?
21. Is it easy to meet the
requirements for rest,
food, toilet etc when
needed?
22. Is the pavement surface plain and nice to
walk on?

4,05

2-7

22

2,95

1-7

22

4,23

1–7

22

4,59

1-7

22

18

Mean

Range

N

How important is it for
you to feel safe/secure
when walking?
How important is it for
you to feel comfort when
walking?
How important are the
weather conditions for you
when walking?
How important are the
sound conditions for you
when walking?
How important is it for
you whether the surroundings are narrow or open
when walking?
How important are the
light conditions for you
when walking?
How important are the air
conditions for you when
walking?
How important is it for
you to find your way easily when walking?
How important are the
traffic conditions for you
when walking?
How important is the presence of other people to you
when walking?
How important is it for
you that there are places to
sit down available when
walking?
How important is it for
you to meet such requirements when walking?

2,55

1-3

22

2,55

1-3

22

2,27

1-3

22

2,00

1-3

22

1,86

1-3

22

1,67

1-3

12

2,50

1-3

22

2,41

1-3

22

2,36

1-3

22

2,05

1-3

22

2,45

1-3

22

2,50

1-3

22

How important are the
surface conditions for you
when walking?

1,82

1-3

22

Number of valid answers
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Table ii – Trondheim – Midtbyen N-E – Thomas Angells gate
Trondheim – Midtbyen N-E – Thomas Angells gate
Validation

mean

range

N

27. Along your trip so far, have the light conditions been good
enough for you to detect any unevenness or pit holes/water pits on
the pavement surface?
28. Along your trip so far, have the light conditions been good
enough for you to read any signs or other information?
29. Is there sufficient information to guide you to your destination?
30. Is there sufficient information about services/functions in this
area?
31. Is the information clear and easily understood?
32. Is it too cold or too hot for walking?
33. Are the wind conditions pleasant for walking?
34. How do you regard the humidity?
35. How is your clothing compared to the weather?
36. How are your shoes compared to the weather and surface conditions?
37. Do you feel confident in walking here alone when it is daylight?
38. Do you feel protected from the weather by buildings, vegetation,
topography etc?
39. How do you find the presence of vegetation, nature and water
here?
40. Do you feel confident in walking her alone when it is dark?
41. Do you feel free to choose your own speed?
42. Are you confident to get help when needed?
43. How do you feel about the surroundings? Do you like them?
44. Do you feel that today’s trip is hard/exhausting or physically
easy/light?
45. How do you perceive the sounds here?
46. Are there uncomfortable differences in altitude or many hills or
stairs?
47. Have you noticed any odours during your trip?
48. Along this trip so far, have you been blended of any light, from
the sun, from cars, commercial signs etc?
49. Are you afraid of whom you might meet here today?

6,86

6-7

7

6,14

3-7

7

4,50
3,00

4-5
2-4

2
2

4,00
3,80
3,95
4,15
3,60
3,95

4-4
3-4
3-4
3-6
1-5
1-6

1
20
20
20
20
20

7,00
4,70

7-7
1-7

20
20

2,14

1-4

7

4,90
6,85
4,10
4,95
5,80

1-7
4-7
1-7
4-7
4-7

20
20
20
19
20

5,15
7,00

3-7
7-7

20
20

4,00
6,20

2-6
3-7

20
20

6,40

3-7

20

Table iii – Trondheim – Midtbyen N-E – Thomas Angells gate
Trondheim – Midtbyen N-E – Thomas Angells gate
24. On your present trip so far, did you have several routes to choose among?
no
yes

32 %
68 %

the time use
the walking distance
the safety/security conditions
the traffic conditions
the light conditions
the surroundings
the presence of other people
the pavement surface conditions
the possibilities to get rest if needed
other

29 %
24 %

25. If yes, which factors were decisive for your choice?
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Case area Trondheim Lade
The case area and the interview sites are shown at the map below.
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Maps
Map 1: Shadows and sunshine
See description in text.

Map 2: Presence of vegetation and waters and street pavement materials
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Map 3: Street lighting (missing data)
Map 4: Traffic volumes
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Map 5: Traffic noise levels

Map 6a: Pollution levels (NO2)
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Map 6b: Pollution levels (PM10)

Map 7: Social activities
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Photos
Site: Sjømannsvegen

Site: By shop Rema 1000
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Tables
Site: Sjømannsvegen
Table i – Trondheim – Lade – Sjømannsvegen
Validation

Trondheim – Lade – Sjømannsvegen
Range
N19
Importance

Mean

10. How safe/secure do
you feel it is to walk just
now and here?
11. How comfortable do
you feel it is to walk
here just now?
12. Do you find today’s
weather comfortable for
walking?
13. Do you feel the
sound level pleasant?

5,62

3-7

21

4,80

2-7

20

5,10

2-7

20

4,10

2-7

20

14. Do you feel these
surroundings as spacious
or narrow?

4,00

2-6

19

15. How do you find the
light conditions?

4,06

2-5

17

16. Do you perceive any
troublesome air pollution on this trip?
17. Do you find it easy
to get an overview and
to find your way here?
18. Do you find the car
traffic bothersome?

4,95

2-7

20

6,50

4-7

20

4,30

2-7

20

19. Are there a comfortable number of people
here?
20. Are there enough
benches and places to sit
down protected from
wind and weather?
21. Is it easy to meet the
requirements for rest,
food, toilet etc when
needed?
22. Is the pavement surface plain and nice to
walk on?

4,11

3-5

18

2,80

1-6

20

3,45

1-6

20

2,95

1-6

20

19

Mean

Range

N

How important is it for
you to feel safe/secure
when walking?
How important is it for
you to feel comfort when
walking?
How important are the
weather conditions for you
when walking?
How important are the
sound conditions for you
when walking?
How important is it for
you whether the surroundings are narrow or open
when walking?
How important are the
light conditions for you
when walking?
How important are the air
conditions for you when
walking?
How important is it for
you to find your way easily when walking?
How important are the
traffic conditions for you
when walking?
How important is the presence of other people to you
when walking?
How important is it for
you that there are places to
sit down available when
walking?
How important is it for
you to meet such requirements when walking?

2,75

2-3

20

2,50

2-3

20

1,85

1-3

20

1,95

1-3

19

2,11

1-3

19

1,89

1-3

18

2,65

2-3

20

2,35

1-3

20

2,42

1-3

19

1,68

1-3

19

2,05

1-3

20

1,80

1-3

20

How important are the
surface conditions for you
when walking?

2,35

1-3

20

Number of valid answers
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Table ii – Trondheim – Lade – Sjømannsvegen
Trondheim – Lade – Sjømannsvegen
Validation

mean

range

N

27. Along your trip so far, have the light conditions been good
enough for you to detect any unevenness or pit holes/water pits on
the pavement surface?
28. Along your trip so far, have the light conditions been good
enough for you to read any signs or other information?
29. Is there sufficient information to guide you to your destination?
30. Is there sufficient information about services/functions in this
area?
31. Is the information clear and easily understood?
32. Is it too cold or too hot for walking?
33. Are the wind conditions pleasant for walking?
34. How do you regard the humidity?
35. How is your clothing compared to the weather?
36. How are your shoes compared to the weather and surface conditions?
37. Do you feel confident in walking here alone when it is daylight?
38. Do you feel protected from the weather by buildings, vegetation,
topography etc?
39. How do you find the presence of vegetation, nature and water
here?
40. Do you feel confident in walking her alone when it is dark?
41. Do you feel free to choose your own speed?
42. Are you confident to get help when needed?
43. How do you feel about the surroundings? Do you like them?
44. Do you feel that today’s trip is hard/exhausting or physically
easy/light?
45. How do you perceive the sounds here?
46. Are there uncomfortable differences in altitude or many hills or
stairs?
47. Have you noticed any odours during your trip?
48. Along this trip so far, have you been blended of any light, from
the sun, from cars, commercial signs etc?
49. Are you afraid of whom you might meet here today?

5,50

4-7

4

7,00

7-7

4

5,33
2,33

4-7
2-3

3
3

4,00
3,53
4,20
3,73
3,93
3,73

4-4
2-4
2-7
3-4
2-6
2-4

3
15
15
15
15
15

6,67
3,53

3-7
1-7

15
15

3,73

1-6

15

6,00
6,87
4,53
6,33
6,27

4-7
6-7
1-7
3-7
4-7

15
15
15
15
15

3,73
6,80

1-7
5-7

15
15

4,07
6,07

2-7
1-7

15
15

6,40

1-7

15

Table iii – Trondheim – Lade – Sjømannsvegen
Trondheim – Lade – Sjømannsvegen
24. On your present trip so far, did you have several routes to choose among?
no
yes

25 %
75 %

the time use
the walking distance
the safety/security conditions
the traffic conditions
the light conditions
the surroundings
the presence of other people
the pavement surface conditions
the possibilities to get rest if needed
other

24 %
18 %

25. If yes, which factors were decisive for your choice?
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Site: By shop Rema 1000
Table i – Trondheim – Lade – ved Rema 1000
Validation

Trondheim – Lade – ved Rema 1000
Range
N20
Importance

Mean

10. How safe/secure do
you feel it is to walk just
now and here?
11. How comfortable do
you feel it is to walk
here just now?
12. Do you find today’s
weather comfortable for
walking?
13. Do you feel the
sound level pleasant?

5,38

1 –7

16

5,13

1-7

16

3,69

1-7

16

3,25

1-7

16

14. Do you feel these
surroundings as spacious
or narrow?

4,47

1-7

15

15. How do you find the
light conditions?

4,00

3-5

13

16. Do you perceive any
troublesome air pollution on this trip?
17. Do you find it easy
to get an overview and
to find your way here?
18. Do you find the car
traffic bothersome?

3,63

1-7

16

6,47

2-7

15

3,19

1-7

16

19. Are there a comfortable number of people
here?
20. Are there enough
benches and places to sit
down protected from
wind and weather?
21. Is it easy to meet the
requirements for rest,
food, toilet etc when
needed?
22. Is the pavement surface plain and nice to
walk on?

4,00

1-7

15

1,80

1-7

15

2,67

1-7

12

4,94

1-7

16

20

Mean

Range

N

How important is it for
you to feel safe/secure
when walking?
How important is it for
you to feel comfort when
walking?
How important are the
weather conditions for you
when walking?
How important are the
sound conditions for you
when walking?
How important is it for
you whether the surroundings are narrow or open
when walking?
How important are the
light conditions for you
when walking?
How important are the air
conditions for you when
walking?
How important is it for
you to find your way easily when walking?
How important are the
traffic conditions for you
when walking?
How important is the presence of other people to you
when walking?
How important is it for
you that there are places to
sit down available when
walking?
How important is it for
you to meet such requirements when walking?

2,88

2-3

16

2,67

1-3

15

2,44

1-3

16

2,50

1-3

16

2,73

2-3

15

2,54

1-3

13

2,81

2-3

16

2,93

2-3

15

2,50

1-3

16

1,73

1-3

15

2,40

1-3

15

2,00

1-3

13

How important are the
surface conditions for you
when walking?

2,19

1-3

16

Number of valid answers
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Table ii – Trondheim – Lade – ved Rema 1000
Trondheim – Lade – ved Rema 1000
Validation

mean

range

N

27. Along your trip so far, have the light conditions been good
enough for you to detect any unevenness or pit holes/water pits on
the pavement surface?
28. Along your trip so far, have the light conditions been good
enough for you to read any signs or other information?
29. Is there sufficient information to guide you to your destination?
30. Is there sufficient information about services/functions in this
area?
31. Is the information clear and easily understood?
32. Is it too cold or too hot for walking?
33. Are the wind conditions pleasant for walking?
34. How do you regard the humidity?
35. How is your clothing compared to the weather?
36. How are your shoes compared to the weather and surface conditions?
37. Do you feel confident in walking here alone when it is daylight?
38. Do you feel protected from the weather by buildings, vegetation,
topography etc?
39. How do you find the presence of vegetation, nature and water
here?
40. Do you feel confident in walking her alone when it is dark?
41. Do you feel free to choose your own speed?
42. Are you confident to get help when needed?
43. How do you feel about the surroundings? Do you like them?
44. Do you feel that today’s trip is hard/exhausting or physically
easy/light?
45. How do you perceive the sounds here?
46. Are there uncomfortable differences in altitude or many hills or
stairs?
47. Have you noticed any odours during your trip?
48. Along this trip so far, have you been blended of any light, from
the sun, from cars, commercial signs etc?
49. Are you afraid of whom you might meet here today?

4,00

4-4

1

4,00

4-4

1

6,00
2,50

5-7
1-4

2
2

1,00
3,00
5,45
4,27
3,73
4,30

1–1
1-5
1-7
4-6
1-5
4-7

1
11
11
11
11
10

6,73
2,18

4-7
1-6

11
11

3,00

1-5

11

4,55
6,18
6,73
5,40
6,33

1-7
4-7
4-7
1-7
4-7

11
11
11
10
9

2,90
7,00

1-6
7-7

10
10

3,00
4,55

1-4
1-7

8
11

7,00

7-7

11

Table iii – Trondheim – Lade – ved Rema 1000
Trondheim – Lade – ved Rema 1000
24. On your present trip so far, did you have several routes to choose among?
no
yes

56 %
44 %

the time use
the walking distance
the safety/security conditions
the traffic conditions
the light conditions
the surroundings
the presence of other people
the pavement surface conditions
the possibilities to get rest if needed
other

38 %
13 %

25. If yes, which factors were decisive for your choice?
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Case area Trondheim Tillerbyen
The case area and the interview sites are shown at the map below.
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Maps
Map 1: Shadows and sunshine
See description in text.
Map 2: Presence of vegetation and waters and street pavement materials
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Map 3: Street lighting
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Map 4: Traffic volumes
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Map 5: Traffic noise levels
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Map 6a: Pollution levels (NO2)

Map 6b: Pollution levels (PM10)
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Map 7: Social activities
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