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collecTive conTribuTion To The projecT

GOALS AND APPROACHES
The main goal of this project is to understand how the climate 
can	influence	the	urban	design.		In	the	north	part	of	Sweden,	
building in harmony with climate is a real challenge: How do 
you plan public places which could be used all along the 
year?How place and design buildings to avoid cold wind 
corridors and bad snowaccumulation or to be as most as 
possible exposed to the sun? All thesequestions must be linked 
with the natural environment: How design an urbanarea in 
harmony with climate and taking consideration of nature? In 
a time wherethe priority is to reduce the impact on climate 
change, thinking on sustainableurban development tacking 
consideration of the environmental part as climateand 
natural considerations but also developing the social and 
economic partmust be the main approach of an urban 
planning project.  

The	 approach	 on	 this	 study	 have	 been	 first	 to	 realize	 a	
complete site analysis,which make a strong base for design 
choices.	 The	 second	 step	was	 to	define	 thestrengths	and	
challenges of the site, and develop the concept. Once 
the conceptand the site analysis have been done, the 
design process can start. All the designchoices have been 
motivated	and	justified	by	the	site	analysis	and	correspond	
tothe concept. This analysis and design process has also 
been linked to literaturereviews.

LEARNING, OUTCOMES AND COLLECTIVE CONTRIBUTION
The group members of this project come from really different 
backgrounds.  Victoria, coming from the south of Sweden, 
has a more climate and architectural experience. Amanda, 
coming from the north of Sweden, is used to cold climate 
and has an architectural engineering background. Lucile, 
coming from France, has a more civil engineering and 
urban planning background.  This mixed of cultures and skills 
diversity has permitted a lot of mutual learning.

This diversity of skills has also been noticed at each step of 
this project. Each one better advanced in different software, 
hand drawing, writing or presentation, tasks have been 
easily distributed but still keeping some communication and 
mutual learning between each members of the group.

Thus, the result of this project is both individual and collectives 
contribution mixing together. 
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individual conTribuTion To The projecT

AMANDA’S CONTRIBUTION
•	 Site context - Written text and illustrations/maps
•	 Strenghts and challenges of the site
•	 Climate adaptation - Sun
•	 Climate adaptation - Precipitation
•	 Climate adaptation - Noise
•	 Concept - Written text
•	 Meeting Points - Written text and conceptual 

visualisation
•	 InDesign layout and structure
•	 Site plans
•	 Preparation	and	final	presentation

AMANDA’S LEARNING AND OUTCOMES
In the course Climate, Landscape and Built-Up Areas I gain 
knowledge of the importance of climate adapted design 
and urban development in cold climate.

During this project I learnt how to do a contextual analysis on 
a site and use tools and methods for this. I developed skills in 
different ways to present and do mapping on the gathered 
information. After identifying key challenges I also got to 
practise on how to implement the knowledge in a learning 
experience where I, with help from others, got to design a 
site with consideration to the cold climate. Like always in 
group	work	you	learn	how	to	co-operate	and	benefit	from	
the diverse background and culture which are within the 
group.

Besides the above mentioned I advanced my speaking 
and writing in English and enlarged my vocabulary and 
terminology.

LUCILE’S CONTRIBUTION
•	 Goals and approach
•	 Learnings, outcomes and collective contribution
•	 Climate adaptation - Noise
•	 Climate adaptation - Precipitation
•	 Roads and connections - Written text and illustrations
•	 Design - Sun studies - Written text
•	 Sun studies pictures
•	 Evaluation
•	 3D-model in ArchiCAD
•	 Preparation	and	final	presentation

LUCILE’S LEARNING AND OUTCOMES
Studying on this project was really interesting in all points 
of view. First I learned a lot about cold climate, not only 
by our lectures or by reading books, but also by talking 
with Amanda and Victoria. More specialized in the social 
dimension of urban planning, this project teaches me a lot 
about the environmental aspect. 

In France I have studied more urban planning than urban 
design. This project makes me discovering another new 
dimension of my study subject. 

Speaking, reading and writing in English was also a great 
challenge for me, this work make me doing all of this and 
even more since I also listen and read some Swedish !
Finally this work was a great opportunity to gain knowledge 
of about climate, landscape and urban design but also to 
learn about different cultures, origins, share different points 
of view and perspectives.

VICTORIA’S CONTRIBUTION
•	 Climate adaptation - Introduction to climate adaption
•	 Climate adaptation - Wind
•	 Climate adaptation - Precipitation
•	 Sections on site context and design proposal
•	 Design - Houses - Written text and illustrations
•	 Sun studies pictures
•	 3D-model in ArchiCAD

VICTORIA’S LEARNING AND OUTCOMES
Thanks to deepened literature studies I have learned how to 
theoretical adapt the built environment to the site climate. 
In my previous studies in spatial planning I have learned a 
lot about to plan concerning the social aspects but not as 
much about micro climate planning. By studying the wind 
semolina in different models I learned about how the built 
environment effects the air movements. I learned especially 
a	 lot	about	wind	and	 snow	since	 that	was	my	field	 in	 the	
group work. I also had some time developing illustration skills. 

The work of this report also gave me some new experience 
with working in a group with people from different 
backgrounds, which also gave some new perspectives on 
planning and building. The process in the work has been 
very important and since we wrote notes during the whole 
working process we have been able to follow our progress 
and make arguments for our decisions. 
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emissions. Although, since reports show that the average 
temperature will increase with 2 degrees even if Green house 
emissions are remarkable mitigated, it is important to adapt 
to the changing conditions in the built environment. In Luleå, 
it is therefore of importance to design areas considered to 
heightened levels of precipitation and think about how the 
area can be attractive in all seasons, both with and without 
snow. 

In this report effort is made to analys the microclimatical 
appearance at the site and from this make a suggestion 
on how to adapt the built environment to enable a 
comfortable residential area adapted to the prerequties 
and the challenge at the site. In this part of Sweden, 
winter dictate the way of construction. It is important to 
maximize the exposure of sun, prevent wind with a good 
building	placement	and	maybe	with	adding	some	artificial	
protections. Vegetation is a natural protection for the wind 
and moreover a great part of Luleå heritage and therefore it 
is important to conserve as much as possible. Consequently 
an area adapted with regard to the local prequities will also 
cooperate with a better global climate. 

WIND AND VEGETATION
In cold regions the average air temperature is normally below 
freezing zero and the main concern is therefore to minimize 
heating energy in buildings and cold winds and discomfort 
in the outdoor areas (Givoni 1998). To be able to adapt to 
the site climate it is important to have wind protection in 
the areas where people live and visit, the public spaces as 
for example streets, public gardens and entrance to public 
buildings. The wind speed and its chilling effect is one of the 
most critical factors for human comfort in cold climates. The 
built environment can effect the speed and movements of 
the wind depending on the distance between the buildings 
and their geometry. By changing the geometry of one 
building you can change the micro climate around another 
building. That is way it is important to make careful analyses 

climaTe adapTaTion

INTRODUCTION
Climate change
Since the industrial revolution the climate has changed 
rapidly. The heightened amount of Green house gases 
estimate to have consequences on the climate in form of 
heightened sea levels and warmer air temperature. Different 
areas in the world will suffer differently depending on the 
areas’s local condition and coordinats on the map. The 
climate in the north of Sweden is described as a polar climate 
with long and cold winters and short and mild summers. 
Rised air temperature at our site in Luleå will contribute to 
shorter periods of snow and more precipitation, which also 
contributes to more wet landscapes and changed biotops. 

Mitigation and adaptation
To be able to treat this issue of climate change in the built 
environment it is important to build an area that can both 
contribute to a mitigation of climate change and adapt to 
it. By encourage and enable pedestrian walkways, bicycle 
roads, collective transports and keep as much trees as 
possible at the site, it is possible to mitigate the carbon dioxid 
in the atmosphere and thereby mitigate the green house 

before and establish performance patterns (Capeluto et. 
al, 2002). Good ways to analys the wind is by using wind 
tunnels and wind simulation machines in models, there is 
also programs that can visualize the shelter effects. 

The placing and the design of the buildings is important 
when	it	comes	to	the	influence	of	wind.	The	wind	at	ground	
level can even be impowered if there is different heights 
of the buildings since the high buildings pull the wind down 
(Givioni 1998). 
One way to protect the ground level is divide high building 
into two parts where the downwind turbulent air from the 
heigher building will take place heigher than the ground 
level (Persson, 2013). In general to be able to minimize the 
wind speed the heights of the buildings should be low and 
equal(Givioni 1998). 
The corners of the buildings are also critical wind places, and
in order to make something about that rounded corners 
should be suggested. A good form to protect from northen 

The picture show the estimated change of 
snowdays during the period 2021-2050 com-
pared with the average value for the period 
1961-1990.  The days of snow is getting less.  

The air temperature is getting warmer, 
especially near the coast where Luleå 
is situated. The data shows the average 
temperature in 2069- 2098 
compared to 1961- 1990. 

Higher buildings can preferably be placed in the north to protect from 
the wind but still allow sun from the south, it is although important to not 
have too high buildings since they can make the wind in the southern 
area  turbulent. 
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If buildings should be oriented to face the sun is depending 
on the function of the building. For example, most residential 
buildings are orientated away from the east-west axis as the 
rays from the low morning and evening sun can penetrate 
directly into the building and cause glare discomfort. (Lam, 
1986)

As	the	sun’s	position	varies	throughout	the	year	it’s	beneficial	
to study the areas that will be put into shadow. (Randall, 1999) 
Since Luleå’s location are latitudes away from the equator, 
the sun cast relatively short shadows during summer and 
during the winter months there is long shadows of objects. 
(Lam, 1986)

PRECIPITATION
The precipitation falling down the sky is nothing we can 
control. However, with help of a well-planned design we are 
able to reduce the problems that come with rain and snow.

Rain
Numerous solutions of sustainable storm water management 
have been developed on the last years. Swales, drainage 
materials,	 retention	 or	 infiltrations	 basins	 are	 the	 most	
commons sustainable urban drainage systems. In an area 
with an important part of green spaces it should be a good 
solution to completely avert the utilization of rainwater’s 
pipelines.

Another way of keeping the wind speed down is to use 
vegetation in the north. Decidious trees can work as a 
protection during summer and allow sunshine during winter 
(Capeluto et.al, , 2002). In cold climates protection from 
winds and snow drift are usually made by layered facades, 
fences and buffer plantings ( Kuismanen, 2005).

SUN 
Access to the sun has both psychological and physiological 
effects that have always been appreciated. A number 
of design tools exist for analyzing solar access. Computer 
techniques are being developed and will hopefully soon 
play an important role in determining the optimal spatial 
arrangement. (Randall, 1999)

Work over the past 20 years has tended to concentrate 
on how to arrange large groups of houses to optimize use 
of the Sun’s energy. For larger, more communal projects, 
the location of open spaces, gardens courtyards, garages 
and stores offers scope for facilitating solar access (Randall, 
1999). It’s also important to study the design of the single 
building.	 The	 main	 aim	 is	 to	 get	 significant	 quantities	 of	
daylight as deep into the building as possible. (Lam, 1986) 
Sunlight	can	be	used	as	a	complement	to	artificial	lightning	
but not as a main source in cities like Luleå where the sun 
hours are limited during winter. 

winds in winter and still allow sun from the south is to place the 
building blocks in a wide U or V form as seen in the picture. 

There should also be some space between the buildings 
tas shown at the picture beyond that allows the wind to go 
through but less strong, in summer this placing also allows 
ventilation. 

Wind shelter patterns in U -shaped organisations for differenty wind 
directions. (Source wind book). 

climaTe adapTaTion
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climaTe adapTaTion

Snow
Professionals in the built environment need to take in 
consideration how you keep snow-free access to the 
buildings. The placement of buildings will impact the 
accumulation of snow and therefore there are some 
advices to follow when handling snow. A building located 
with the cross direction against the dominating wind 
direction will accumulate the most snow. A longitudinally 
placed building will not hold snow, if the angle in respect to 
the dominating wind direction is less than 30 degrees. The 
snow accumulation is strongly related to the winddirection 
and on the windyard side of the building a whirl is created, 
which will cause accumulating of snow close to the building 
(Kuismanen, 2005). 

There are good examples on how to plan for snow in 
Norway. It is recommended to have to gentle slooped roofs 
on the buildings and terraces in the sheltered zone that is 
raised above ground to avoid snow accumulation (Givioni 
1998). To protect houses and utilized areas from wind and 
snowdrift Sterten recommends to use natural elements. 
Trees	 and	 bushes	 are	 beneficial	 to	 keep	 on	 the	 site,	 also	
earth ridges and wooden fences can work as protection. 
In Hammerfest in Norway there are examples of where the 
wind is used to clear the streets and public areas from snow, 
by placing the streets in the direction of the winds. Also the 

snow deposit can strategical be planned near brooks so 
that	the	meltwater	can	flow	into	a	natural	drainage	system.	
If the houses are V-formed and open to the south the snow 
can by snowdrift be located on special places for snow 
deposition (Borve 1988). 

NOISE
Control of noise is a key issue for many sites. Both external and 
internal noises need careful consideration when developing 
designs. Sound levels are commonly measured in decibels. 
This is a scale, which takes account of the intensy of all the 
audible frequencies and weights them in accordance with 
the ear’s sensitivity. The threshold of pain is approximately 
130 dBA. (Randall, 1999)

Even if noise is not really a climate factor, it is closely linked to 
wind and stay an important factor to take in consideration 
to create a good living area. Noise impacts are often 
underestimated but it was estimated that at least a million 
years of healthy life are lost each year in Western Europe 
under the effect of noise caused by transport infrastructure. 
A little sur-exposition to noise can occasion a lot of health 
problems like cardiovascular disease, sleep disorders, 
discomfort, learning disabilities or tinnitus (BRUITPARIF, et al., 
November 2011).

The	 maximum	 level	 of	 traffic	 noise	 accepted	 inside	 a	
building is 45 dB in Sweden. That corresponds to a really low 
noise level; that means that even if you live near a noisy 
road,	you	shouldn’t	be	able	to	hear	the	sound	of	the	traffic	
inside your house. A normal noise is around 50-60 dB, and in 
front of habitation, according to the Swedish law, the noise 
shouldn’t	 be	 over	 70dB	 (Socialstyrelsen,	 Trafikverket	 m.fl.,	
2013)

Careful arrangement of buildings and the use of shelterbelts 
and vegetation can also improve the acoustic aspects of a 
site (Randall, 1999). 

Combinations of shelter-belts serve as protection against dominating 
wind and snowdrifts. Trees, fences and hills works as good protection, 
and a down slope is preferable. 
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LOCATION
Hertsön is located in the Luleå, which is a city in the north of 
Sweden and also in the northern part of the world. The cli-
mate in Luleå includes long and cold winters and short and 
mild summers. Luleå is a city with 75 000 inhabitants and 
the studied area, Hertsön is in the outer area of Luleå in the 
east, and therefore a bit separated from the rest of Luleå.

CONNECTIONS
Within 15 minutes it is possible to reach the city centre by 
car. The airport, hospital and a big commercial area are 
located in the external parts of the city but can, among 
other important facilities, be reached within half an hour.

SiTe conTexT

Map showing important connections
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SiTe conTexT

PUBLIC BUILDINGS AND AREAS
In	 the	 centre	 of	 Hertsön	 you	 cannot	 only	 find	 such	 as	
restaurants, library and a grocery shop. The centre is also the 
location of the school of Hertsön. Here children who go in 
the fourth to ninth grade go to school. There’s also another 
school,	 Svedjekolan,	where	 the	younger	children	 in	 first	 to	
third grade goes. The proximity to the schools makes the site 
a suitable place to live in for families with children. Close to 
the schools there is a big sport area.

Hertsön	is	a	religious	place	and	in	the	centre	you	can	find	a	
church and a house of prayer. Thanks to the ethnic diversity, 
which	can	be	find	in	Hertsön,	the	future	mosque	of	Luleå	is	
going to be located in the centre of Hertsön.

SPORT AREA

CHURCH

HERTSÖN CENTRE & SCHOOL OF HERTSÖN

HOUSE OF PRAYER

FUTURE MOSQUE

STUDIED AREA FOR DEVELOPMENT

SVEDJESKOLANSport area in the centre of Hertsön
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A man from Hertsön did comment on the regular street pat-
tern that often occur in Luleå, especially in the city centre.

SiTe conTexT

WIND

“In Luleå they often build with this 
straight lined pattern, which unfortu-
nately allows the wind to get a higher 
speed.”

The wind direction is during summertime coming mainly from 
the south to southeast and during the winter the wind direc-
tion is slightly more from northwest. The wind is following the 
roads and have the highest speed in the straight lined roads 
and under the power line, where the vegetation is low. 

Measurements show that the studied area have problem 
with noise. This because of the wind direction and the 
highly	trafficated	road	situated	below.	The	closer	to	the	
road the more noise there is. Since there currently is mainly 
forest in the site this is reducing the noise a bit.

When measuring noise you should be reminded about 
the soft data. For instance a loud breeze passing through 
the	trees	isn’t	as	stressful	as	traffic	noise	at	the	same	sound	
level.

NOISE

The neighbourhoods in Hertsön is consisting of different 
buildings such as single houses, mixed family-houses and 
houses with rental apartments. The most common way 
of living is to live in a rental house and the second most 
common way is in a single house, a villa. There are no really 
high	buildings	 in	Hertsön	and	the	 tallest	building	have	five	
levels while the rest of the buildings have between one to 
four levels.

The comment above from an old lady from Hertsön proves 
that Hertsön is a place where you can live during your whole 
life and that it could be a home even through generations.

“I have been living here since 1974 
and are very pleased, especially now 
when they have renovated the centre 
of Hertsön. I first lived in an single house 
but moved to an apartment. In my old 
house my son is now living“

Wind studies done in september, 2013 Noise measurements done in september, 2013

Example of a neighbourhood in Hertsön

NEIGHBOURHOODS
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TOPOGRAPHY

SiTe conTexT

VEGETATION

Hertsön site has a rich vegetation and the studied area are 
currently covered by coniferous forest. The forest is dense 
and moist which enable the growth of berries and moss.

Trees and other vegetation have an important role to play 
in site layouts because of their amenity value and effect of 
tempering	the	wind	(Randall,	1999).	In	the	forest	the	airflow	
is	about	a	 fifth	compared	 to	an	open	area	and	on	clear	
calm nights the temperature in the forest could be several 
degrees higher than those on open areas (Kuismanen, 2005). 
Therefore it’s necessary to think about the consequences 
when removing trees.

Usually	the	topographical	features	have	a	significant	im-
pact	on	the	site.	In	Hertsön	site	the	topograhy	is	beneficial	
since	it’s	more	or	less	flat	with	just	a	light	slope	down	to-
wards the outer areas of the site.

Because of that the area slopes down to the centre of 
Hertsön the rainwater and the melted snow will go in that 
direction to the road and the ditches in the south. To be 
able to not overload the sewage system in the city centre 
it	would	be	beneficial	to	have	infiltatrion	areas	at	place.

VIEWS

The view from the adjacent 
neighborhood and the 
surrounding roads are a 
dense mainly coniferous 
forest. The view from inside 
the site is to the south the 
highly	trafficated	road	and	
in the north the forest is 
continuing.

View to the site View inside the site

View from the site to the road

Vegetation map Topography
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SiTe conTexT SiTe conTexT

SECTIONS

The illustrations show how the area is sloping 
down to the south and the relationship with 
the neighbouring areas. At the section A-B it is 
showned	 how	 the	 area	 is	 influenced	 by	 the	 90	
km/h road and that is already are some hills that 
protect the area from too loud noise. The road is 
like a boundary between the area and contribute 
to the disconnection between.

Section B-C shows the area connected to the 
neighbouring family houses. Even here the road is 
like a boundary between the areas.

The last section shows the relationship in the 
residential area west side of the site area. The 
houses are protected from noise by a large hill 
and dense vegetation between the road and the 
houses.

A-B

B-C

C- D

DECIDUOUS FOREST
HIGH GRASS AND SAND

CONIFEROUS FOREST
BLUEBERRY AND MOSS

SAND
DITCH 90 KM/H ROAD

DITCH
HILL HILL HERTSÖN C

DECIDUOUS FOREST CONIFEROUS FOREST70 KM/H ROAD DECIDUOUS FORESTVILLA 

VILLA BUS GARAGE MIXED HOUSE PLAYGROUND MIXED HOUSE HILL
90 KM/H ROAD

A-B

B-C

C- D

DECIDUOUS FOREST
HIGH GRASS AND SAND

CONIFEROUS FOREST
BLUEBERRY AND MOSS

SAND
DITCH 90 KM/H ROAD

DITCH
HILL HILL HERTSÖN C

DECIDUOUS FOREST CONIFEROUS FOREST70 KM/H ROAD DECIDUOUS FORESTVILLA 

VILLA BUS GARAGE MIXED HOUSE PLAYGROUND MIXED HOUSE HILL
90 KM/H ROAD

A-B

B-C

C- D

DECIDUOUS FOREST
HIGH GRASS AND SAND

CONIFEROUS FOREST
BLUEBERRY AND MOSS

SAND
DITCH 90 KM/H ROAD

DITCH
HILL HILL HERTSÖN C

DECIDUOUS FOREST CONIFEROUS FOREST70 KM/H ROAD DECIDUOUS FORESTVILLA 

VILLA BUS GARAGE MIXED HOUSE PLAYGROUND MIXED HOUSE HILL
90 KM/H ROAD

A

B

B

C

C

D
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STrenghTS and key challangeS

STRENGHTS
The proximity to nature within the site and also outside it 
is	 one	of	 the	 site’s	 strengths.	 You	can	 find	 rich	vegetation	
and biodiversity in the area and above it there are a nature 
reserve	and	a	 lake	 for	 fishing.	A	 skiing	 track	goes	 through	
the neighbourhood into the forest, which with the sports 
area in the centre of Hertsön encourage people to perform 
outdoor activites. 

For the growing family other strengths are the both schools 
located close-by other facilities important for the daily life. 
The ethnic diversity and the existing and future religious 
buildings make Hertsön more spiritual.

For future development the topography, despite the 
dense	forest,	is	beneficial.	The	flat	topography	will	ease	the	
establishment of new buildings. 

KEY CHALLENGES
The	highly	trafficated	road	situated	below	the	site	is	not	only	
a matter of safety but also a source for disturbing noise. 
One of the key challenges is to in a safe way connect 
and improve the pedestrian and bicycle paths in the 
neighbourhoods of Hertsön. Since Hertsön is a suburban 
area the social connections and inherence is essential and 
needs to be improved. The challenge is to avoid barriers 
between neighbourhoods and to create public spaces for 
spontaneous meetings.

A big issue of the site is the power line going through it. There 
are rules of residential houses and distances from power 
lines. The question is to adapt the buildings after this or to 
dig down the power line.

As always with urban development in the nordic countries 
it’s a challenge to design according to the cold climate 
conditions. In this particular area the wind is also related to 
problem with noise and therefore an extra important aspect.

+
rich vegeTaTion

cloSe To naTure

cloSe To faciliTieS;
SchoolS, SporT areaS, religiouS buildingS

ouTdoor acTiviTieS; 
Skiing TrackS, fiShing

eThnic diverSiTy 
flaT Topography

_

Suburban 
highly TrafficaTed road 

lack of Social meeTing poinTS

connecTionS To neighbourhood

poor pedeSTrian & bicycle paThS

noiSe from Surrounding roadS 
cold climaTe

power line

wind
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STrenghTS and key challangeS concepT

HARMONY WITH NATURE
One goal is to emphasize the green character of the site 
and to connect people to the site’s biggest asset, the rich 
nature. To diminish the differences between the man-made 
features and the natural environment, with means such as 
natural materials, vegetation and organic shapes.

MEETING POINTS
With help of the already existing nature and by gardens, 
create new meeting points which will function not only in 
the summer but also in the winter. To provide the residents 
with both public, semi-private and private green spaces.
 
PRIORITIZE WALKING AND BYCYLING
With well-designed streets, public spaces encourage walking 
and cycling, and make the environment a safer one by 
reducing car speeds and use. Improve and create walking 
and	bicycle	paths	to	generate	a	natural	flow	of	people.

COLD CLIMATE ADAPTATION
To considerate the polar climate in the site and create 
protection against the chilly winds and snow accumulation.

CONNECTIONS 
Connect the site to the neighbourhoods, centre of Hertsön 
and the city Luleå in not only a physical way, but also in a 
mental way. Create connections that are safe and support 
cross-movement between different places. Consider the 
suburban area of Hertsön and design connections to avoid 
the site to be isolated.

NOISE REDUCTION
Shelter the site from the noise coming from the surrounding 
roads to offer future residents a calm and relaxed 
environment. This should be done without separating the 
site from the neighbourhoods and in consideration of the 
views from and to the site.

“A climate adapted place for social meetings,
in a natural and safe environment where 
walking and cycling are prioritized”

Inspiration pictures of good examples in Luleå (Luleå kommun, 2013
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deSign - overview

SCALE 1:2000

N

Garden Bridge

Roundabout

Winter Garden

Public Garden

Buildings
adapted to the 
site climate

Semi private 
Gardens

External parkings

Protection 
against the noise

Special entrance

deSign - houSeS
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deSign - houSeS

The placement of buildings and forms at the site in Hertsön 
are	 carefully	 analysed	 by	 litterature	 studies	 in	 the	 field	 of	
microclimatical building and urban design, sermonlina 
studies of wind with models and sun studies in ArchiCAD. 
They are also placed with the consideration of social aspects 
as private and public spaces and comfortable areas to visit, 
the way to access the area by car, bicycle and the effect of 
snow	has	also	influenced	the	placing	of	buildings.The	organic	
S- form of the buildings are made to slow down the wind 
speed and thereby create more comfortable living areas 
and places between the buildings. To protect the area from 
winds the clusters are formed as wide V and U - form with 
the openings facing the south. The corners at some places 
are also rounded in the matter to slow down the wind. The 
space between the building blocks also divide the wind 
so that the speed slows down and make the outdoor area 
more comfortable for activities and social interactions.

HEIGHTS AND RELATIONSHIP BETWEEN BUILDINGS
One of the main challenges climatogical speaking at 
the place are to protect from cold winter winds from the 
northwest and allow as much sun and light as possible. 
Because of these typical issue for cold regions the buildings in 
the south of the area are only 2-3 levels high to allow sunlight 
and the buildings in north are 3-4 levels high to protect from 
the wind and get greater sun access. To be able to avoid 

turbulent wind in the ground level the high buildings they are 
divided into different sizes, which also allows green terraces 
for the appartments. 

SECTIONS
The picture shows a section through the area from the north 
to the south. The houses in the north protect the area from 
northern winter winds and the low buildings in the south 
allows sunlight into the area. The wind get also less turbulent 
by	ground	floor	because	of	the	terraces	on	the	south	side	of	
the building.

The blue arrows show how the storm water and melted 
snow	is	going	to	specific	sewage	system	by	each	house	and	
infiltrated	at	place.	The	noise	is	also	showed	to	be	reduced	
by small hills and the buildings

“The site will have a marked effect on 
the functioning of the building and the 
building, in turn, will affect the site”

Vitruvius
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deSign - houSeS

1 level building

2 levels building

3 levels building

4 levels building

DIFFERENT HEIGHTS OF BUILDINGS
The houses in the area varies in colours and form, and 
the volym are inspired by the neighbour houses. There 
are typical three different kind of houses; the low pair 
houses that are between 2 levels high, the middle one 
2-3 levels with both villa structure and appartments, 
and the appartments that is measuring 3-5 levels. The 
houses are small scaled to make sure it is a human 
friendly area to be in both psychological and physical 
when the wind is calmer. Since Luleå is apart of a region 
with a lot of trees, the main material will preferably be 
wood in different nyances. 

INHABITANTS
In total, there will be around 160 
households.  A visulization of the 
appartments is shown in the 3D model 
below. Parking places have been 
adapted to this number of inhabitants.

Area A. 26 households

Area D: 31 households

Area B: 46 households

Area C: 55 households
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deSign - Sun STudieS

The houses are placed with regard to the sun. As shown beyond little shadow are 
cast at the houses during the sunniest time at the day thanks to big spaces between 
the houses and the wide openings of clusters to the south. The picture show the 
sunlight during summer and winter during morning and afternoon. 

1st of May, 9am

1st of May, 4pm

1st of November, 9am

1st of November,1pm

On winter mornings, the sun is too low to Completely avoid shadows. But when the 
sun is at its top (1pm), thanks to the buildings placement, people can still have solar 
radiation accessibility. 
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During the winter Luleå only have some few sun hours each 
day and therefore it’s important with street lightning, facade 
lightning and neon lights to higher the quality of the outdoor 
environment (Kuismanen, 2005). The garden will have 
outdoor lights and the winter garden will be lit by façade 
lights. This to create a safe environment but also to highlight 
the building for the cars and people passing by the site.

winter garden will be constructed next to the outdoor public 
garden. The building will have big windows to diminish the 
border between inside and outside. Inside there will be 
comfortable furniture mixed with colorful plants, everything 
needed for recreation. The winter garden will hold a café 
and a room able to book for events. A glass room inside, as 
well as a area outside can be used for growing vegetables.  

deSign - meeTing poinTS

When developing a site it’s important to take in consideration 
the site’s character and enhance the values of the place. 
Hertsön site is currently covered by rich vegetation and by 
keeping much of the green areas and trees will improve 
the mental well-being of the future inhabitants. It’s proven 
that the access to nature promotes lower blood pressure, 
reduces stress and encourages walking and cycling (Wolley 
et al, 2004).

Even though the centre of Hertsön contains the most essential 
facilities as grocery shops, library and sport areas it’s lacking 
public green areas. Parks, squares and gardens provide a 
fundamentally different sensory experience from harder 
spaces. By adding green meeting points it will connect the 
people with nature and provide spaces for relaxation and 
play.

PUBLIC GARDEN
Public spaces are open to all, regardless of ethnic origin, 
age or gender. By creating a public garden in the southwest 
corner of the site it will create a place for spontaneous 
meetings and good social experiences for people living in 
Hertsön.	The	garden	will	besides	beautiful	floral	vegetation,	
trees and berry shrubs, include a playground for children. 
A playground with man-made features such as sandbox, 
swings and a jungle gym will be mixed with the natural 
adjacent woodland. Children who have woodland to play 
in develop balance and co-ordination faster (Wolley et al, 
2004). Small children will have a shallow pond to play in 
during summer and to practise ice-skating on in the winter.  
For the ones who want to have a guarding eye at their 
children, meet up with a friend or just enjoy the sun there will 
be a wooden deck and organically shaped benches.

WINTER GARDEN
Unfortunately the green outdoor garden won’t be that 
green during at least half of the year due to the cold 
climate.  To prolong the access to a green environment a 

Conceptual visualisation of public garden



21

Steel pavilion created by Paul Segers

PRIVATE GARDENS
It’s important to provide homes with access to high-quality 
private spaces as well as public spaces.  Each building or 
flat	will	have	access	to	a	private	green	space,	either	back	
garden or a balcony. For the buildings with more than two 
floors	there	will	be	closed	balconies,	this	to	enable	the	usage	
also during wintertime. 

deSign - meeTing poinTS

SEMI-PRIVATE GARDENS
Between each cluster of buildings a garden, shared between 
the surrounding residents, will be located. The garden will 
have trees since high trees in the middle of a building group 
reduce windiness effectively (Kuismanen, 2005). 

Usually the nearest nature is the most useful and often the 
only one that parent regard safe enough (Green Structures, 
Neighbourhood Nature). The buildings surrounding the semi-
private garden include living spaces with large windows 
and balconies, which makes it easier to overlook all areas.

By dividing the garden into zones by passive and active 
activities, it allows a diverse range of people to use the 
garden.	 In	 the	 semi-private	gardens	you	can	find	 facilities	
as	outdoor	pavilions	 (which	houses	a	grill	and	fire	pits)	 for	
smaller gatherings, benches and tables for conversations or 
work and outdoor gyms.

(Paul Segers, 2013)

For the single-family houses there will be private gardens.
To create the feeling of a private garden a fence can be 
used. By choosing the right materials and plants, the fence 
will get a softer feeling instead of the feeling of a barrier. 
For a 1½ floor	high	villa	with	a	fence,	placed	at	a	distance	
twice the height of the building, the average wind speed at 
the facade will be only 36% of the free velocity (Kuismanen, 
2005).

Map showing the semi-private gardens
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improve permeability by creating a nice view inside the site. 
A bridge is also an opportunity to generate an attractive 
green corridor between the study area and Hertsön centre, 
by implantation of vegetation all along the bridge. Not only 
reassure by the fact of crossing this big road, people will 
appreciate coming to the area for enjoying natural spaces.

The bridge will connect the main public areas: Beginning 
on the new public garden, it will pass at the level of the 
winter garden terrace, cross the road and separate into two 
branches, one leaving on the east side, joining an existing 
bicycle path; another going on the west side and joining the 
future mosque and the existing bicycle path to both Luleå 
and Hertsön centre.
 
This bridge will also respect the normalized slope and be 
maintained in winter to permit an access for everybody, 
during all the year.

deSign - roadS and connecTionS

The site analysis has shown that the study area is a quite 
windy and noisy place. This place is also well situated 
because of its proximity to Hertsön center. But presently, 
there is no connection at all, neither to the centre nor to 
the other neighborhoods. By working to the roads and 
connections, the mains challenges are to connect safely 
this site to all its neighborhoods and to make this space calm 
and comfortable. Those developments concern both the 
externals roads surrounding the site and the internal roads.

EXTERNAL CONNECTIONS
Roundabout
The	 south	 road	 is	 a	 very	 traffic	 road,	 with	 high	 speed	
(90km/h). In the coming year and even more by building 
this	new	residential	area,	the	traffic	will	probably	but	rather	
be more and more important. This circulation generates 
both noise and dangers. This road is perceived as a barrier 
deterring people to cross it and to join the north part where 
the studied area is located.  

Creating a roundabout on the south west crossing would 
permit to reduce the speed and make the access to the 
area easier and more secure. By reducing the speed, the 
noise within the site would decrease.

Bridge
The roundabout will create a more comfortable access 
for the car, but with such important road, bicyclists and 
pedestrians could cross this road with the feeling of safety.  
There are two solutions for avoiding this barrier effect without 
moving	this	road.	The	first	one	is	to	build	a	tunnel	under	the	
road.  This road is around 30m of width, which means, with 
the construction of this tunnel, a dark link about 40m long. 
This dark distance is too important for spare an unsecure 
feeling.

The second, choosen solution is to build a bridge above the 
road. In addition to stop the unsecure feeling, a bridge would 

Overview of the garden bridge
Illustration of the garden bridge

4,3m

4,3m
<4%

<4%

<4%

deSign - roadS and connecTionS
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removing a lot of trees which is not according to the concept 
of the site: ”keeping as much as possible the existing natural 
areas”. Therefore, the best solution for protecting the area 
against the noise is a compromise: a mix of acoustic walls and 
hills. Little hills for having good permeability and playgrounds 
and between each hill, walls with an organic form with lots 
of trees and vegetation all around. This protection is also  
very good against the wind coming from the south.

Free car area
The	area	protection	against	the	noise	is	a	difficult	process;	
it would be shame to have a lot of noise inside the area 
because of cars circulation. Only one road will be accessible 
for car. This road will contour the residential area and give 
access to numerous parking places. From the car park, 
people can reach their building easily by foot, taking 
the special pedestrian and bicycle paths. As for the west 
neighborhood, this special way of circulation will limit the 
noise inside and create a more secure and friendly area.

The peripheral road will be a 3m wide road, only one 
circulation direction with a speed limitation to 30km/h, with 
one entrance on the northwest side and one exit on the 
southeast part. On the right side of the road, a special bicycle 
and pedestrian path will be planned with vegetation and a 

deSign - roadS and connecTionS

Reduce Speed
On the west side of the study site, another road generates 
noise. By reducing the speed to 50km/h, this noise would 
decrease. This measure will also improve the security of the 
surrounding and make people feel that they are driving in a 
residential area and so be more aware in case of children 
crossing for example.

Northwest Crossing
To enhance the feeling of driving in a residential area, on 
the north-west crossing the type of road coating will be 
changed for pavers. Thus it will further reduce the speed on 
this part and clearly show where people can cross the road 
for joining the west neighborhood or go to the bus stop.

INTERNAL CONNECTIONS
Protection against the noise
As it is written before, the south road is really noisy. For 
creating a quiet area, it is necessary to protect the site 
against this important noise. Protections against the noise 
are numerous, but most of them concern protections 
directly at the source (as changing the kind of road coating 
for example) or on the house constructions (good windows, 
acoustic	materials,	etc.).	For	this	study	case,	it	will	be	difficult	
and expensive to rebuild the entire road and as the exterior 
area, as gardens, should also be calm, acoustic houses 
protections are not useful. It is therefore necessary to have 
a protection between the road and the site. This protection 
may	be	an	artificial	protection	as	an	acoustic	wall	or	a	more	
natural one as a hill.

The	first	mentioned	option	is	acoustically	really	good	but	bad	
for a permeability point of view because of a sequestration 
feeling inside the site and a feeling of a unwelcoming 
neighborhood for people outside.

Hills are better for the permeability and can also create 
playground for children. But building an entire new hill mean 

green boulevard all along. The picture just below shows an 
example of the kind of road which could be built. 

Example of how the road could look like (ARGEO, 2012)

Example of noise-protection wall (Beimborn & Farnham, 1990)
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Pedestrian and bicycle path
Once cars park have been established, people will use the 
pedestrian and bicycle paths inside the residential area. 
These paths have been designed with organic forms to avoid 
wind corridor and create more natural pathways. Each 
path serves all building entrances and will be maintained 
by the municipality in winter. Thus inhabitants will easily 
access to their habitation even in winter. The path design 
has been also thought to facilitate the snow removing by 
maintenance vehicles. At the end of each path a space is 
keeping free for snow deposits. 

Parking
Numerous parking have been distributed all around the 
road. Each one is located close to buildings to have just a 
walkable distance (no more than 100m) between parking 
places and habitations. Having numerous of parkings, 
instead of few big ones, also permit to avoid too big car 
spaces around the buildings instead of gardens or green 
areas. A bigger parking is also planned near the public 
garden for visitors.

For making the parking slots better-looking and more 
environmental-respectful, it is planned to use a special 
material which permits water drainage. The picture below 
shows an example of the kind of parking which could be 
built.

deSign - roadS and connecTionS

Example of drainage parking (O2D, u.d.) Map showing the snow deposits

The area will count around 160 households. In Sweden, the 
regulation about the number of parking spaces is between 
1 and 1.5 per family. The site has been designed to prioritize 
bicycle and pedestrian uses. The number of parking places 
per family has been chosen at 1.25 to be in continuity to the 
desirable reduction of cars usage. Thus, the area count 230 
parking places: 30 for visitors, placed in the parking close to 
the public garden; 165 for the inhabitants and 35 garages 
places situated on the west part of the area. 

Map showing the pakings and garages
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deSign - roadS and connecTionS evaluaTion

SUN

Building placements
Building heights

Gardens

WIND

Organical forms
Building placement

Keep the trees 
Protection walls and hills

SOCIAL

Winter Garden
Public and semi private gardens

Mixed types of buildings

PRECIPITATION / SNOW

Infiltration
Green spaces

Easy access for removing snow
Snow deposit inside the area (self ges-

tion of snow)

VEGETATION

Gardens : Public, semi private and 
private

Winter garden
Garden Bridge

CONNECTIONS

Garden Bridge
Secure connections
Quiet connections

Sustainable connections
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