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The Research Centre on Zero Emission Neighbourhoods (ZEN) in Smart
Cities

The ZEN Research Centre develops solutions for future buildings and
neighbourhoods with no greenhouse gas emissions and thereby contributes to a
low carbon society.

Researchers, municipalities, industry and governmental organizations work
together in the ZEN Research Centre in order to plan, develop and run
neighbourhoods with zero greenhouse gas emissions. The ZEN Centre has nine
pilot projects spread over all of Norway that encompass an area of more than 1
million m2 and more than 30 000 inhabitants in total.

In order to achieve its high ambitions, the Centre will, together with its partners:

e Develop neighbourhood design and planning instruments while integrating science-
based knowledge on greenhouse gas emissions;

e Create new business models, roles, and services that address the lack of flexibility
towards markets and catalyze the development of i innovations for a broader public
use; This includes studies of political instruments and market design;

e Create cost effective and resource and energy efficient buildings by developing low
carbon technologies and construction systems based on lifecycle
design strategies;

e Develop technologies and solutions for the design and operation of energy flexible
neighbourhoods;

e Develop a decision-support tool for optimizing local energy systems and their
interaction with the larger system;

e Create and manage a series of neighbourhood-scale living labs, which will act as
innovation hubs and a testing ground for the solutions developed in
the ZEN Research Centre. The pilot projects are Furuset in Oslo, Fornebu in Baerum,
Sluppen and Campus NTNU in Trondheim, an NRK-site in Steinkjer, Ydalir in
Elverum, Campus Evenstad, NyBy Bodg, and Zero Village Bergen.

The ZEN Research Centre will last eight years (2017-2024), and the budget is
approximately NOK 380 million, funded by the Research Council of
Norway, the research partners NTNU and SINTEF, and the user partners from the
private and public sector. The Norwegian University of Science and
Technology (NTNU) is the host and leads the Centre together with SINTEF.

VISION:
«Sustainable
neighbourhoods
with zero
greenhouse gas
emissions»
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About ZEN Spatial indicators

ZEN Spatial indicators is a set of evidence based metrics that measure potential for
spatial qualities and sustainable transport patterns. The aim is to evaluate plan
proposals and support further stages of urban design by GIS laborations and policy
recommendations. The ZEN Spatial indicators have been selected for supporting both
the early phase of planning (“Kommundeleplaner”) and later planning phase
(“Reguleringsplaner”) within ZEN Pilot projects. All metrics can be measured in free to
use GIS software and the needed background data are usually available at Norwegian
municipalities.

The ZEN Spatial indicators are currently not weighted and summarized. Future
research will develop a KPI (Key Performance Indicator) for Spatial qualities that can be
used in upcoming ZEN KPI Tool. Earlier studies where spatial indicators have been
included in predictive models have shown a strong relationship between urban form as
measured by the indicators and attractive urban environments and sustainable
transport patterns. Based on the already generated GIS models for ZEN Spatial
indicators in Bodg, Baerum and Trondheim, future research within ZEN can proceed in
developing such predictive models.

The ZEN Spatial indicators and it's metrics has been developed by the research group
ZEN-SMS (Spatial Morphology Studies in ZEN) at NTNU-AD (Faculty of architecture and
design at NTNU).



SPATIAL INDICATORS THAT EXPLAINS HOUSING
PRICE AND OFFICE RENTS (GOTHENBURG AND STOCKHOLM)

2 HOUSING
Qﬁ DD PRICE

CLOSENESS TO CITY CENTRE

CLOSE TO PUBLICTRANSPORT (500 M)
LEVEL OF URBAN SERVICES (1 KM)
ENTRANCE DENSITY AND BLOCKS

CLOSENESS TO PARKS

CLOSENESS TO WATER

(SOCIO ECONOMICAL INDEX)

EXPLAINS

»90%

i OFFICE
=
RENT
CLOSENESS TO CITY CENTRE

ACCESS BY PUBLICTRANSPORT
LEVEL OF URBAN SERVICES (1 KM)
CLUSTER OF OFFICES

MODERNITY

EXPLAINS

» 88 %

Spacescape/Evidens, VVardeskapande stadsutveckling 2016



SPATIAL INDICATORS THAT EXPLAINS
NUMBER OF CAR TRIPS PER NEIGBORHOOD (STOCKHOLM)

CLOSENESS TO CITY CENTRE
CLOSENESS TO PUBLIC TRANSPORT

DIVERSITY OF URBAN SERVICES (1 KM)
STREET LENGHT PER PERSON

SHARE OF SINGLE HOUSE

(SOCIO ECONGMICAL INDEX)

EXPLAINS 80 % OF NUMBER OF
CAR TRIPS

Spacescape, Enkla planindikatorer for trafik 2018



SPATIAL INDICATORS IN LATE AND EARLY PHASES OF URBAN
PLANNING

DESIGN MANAGING
THE POTENTIAL

LATE PLANNING PHASE

Street section design Amenity diversity

Speed limitation | Housing diversity

Safe bicycle routes Plot density

*

STRUCTURE THAT EARLY PLANNING PHASE
GIVES POTENTIAL Closeness to public space Street orientation Clty canfon diatance

Share of public space Street connectivity Fast public transport

Building morphology

distance
Street length per person .

Service cluster closeness
Share of street space

Building morphology
il
EEE———

Land use diversity

Building age diversity



CLOSENESS TO A DIVERSITY OF URBAN QUALITIES WITHIN
WALKING DISTANCE
INCREASE SPATIAL QUALITIES AND SUPPORTS SUSTAINABLE
TRANSPORT PATTERNS



EVALUATION OF KDP 3

Kommunedelplan for Fornebu 2017-2035, Baerum kommune




10 SPATIAL INDICATORS

BUILDINGS AND BLOCKS

1. Closeness to region center

2. Closeness to public transport
3. Closeness to local centers

4. Closeness to primary and
secondary school

5. People density

6. Land use diversity

<— PUBLIC SPACE
STREET NETWORK 8. Closeness to

7. Street connectivity public space
9. Share of public space

10. Closeness to water
11. Orientation to water




GIS MODEL 2035



Pedestrian network
and open public space
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INCLUDED PLANS IN GIS MODEL 2035

[llustrationsplan KDP 3
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INCLUDED DENSITY IN NEW BLOCKS

BZARUM - PLAN PROPOSAL POPULATION CALCULATION

B |Sias 00 1000 7 1 469
il Ao 00 1000 7 2 18568
A B11 238 71260 700 300 5 30 20941
A S13B 160 19168 100 00 5 30 2 11980
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A S43B 210 200639 750 250 7 0 81033
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C KBA71 50 17133 00 1000 3 50 34265
C B72 70 1262 1000 00 3) 50 18041
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A BT4B 155 47159 1000 00 5 0 30425
A B8l 180 52754 1000 00 6 30 20308
A S83 240 48559 650 350 7 30 20233
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B Bo1 155 81315 970 30 5 a0 52513
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B BO4 158 50206 1000 00 5 E 374n2
B B96 120 37818 1000 00 4 I 31515
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- bolig - 12613 1000 00 - S
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0 0
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EVALUATION:

BUILDINGS AND BLOCKS




1. Closeness to region center

Contributes to attractiveness and are
strongly related to energy demand and
sustainable transport patterns.

* Gang- och cykelavstandet till centrala Oslo |
aridag 9,3 km i snitt fran KDP 3 omradet.
Det talar for en begransad '
pendlingspotential med cykel och ett stort
beroende av kollektivtrafik for en hog |
andel hallbara transporter. ‘

Walking and bicycle
distance 10 km to Oslo
Central station




1. Closeness to region center

Contributes to attractiveness and are
strongly related to energy demand and
sustainable transport patterns.

* Narheten till centrala Oslo paverkas inte
namnvart av planerad gatustruktur. :
Ungefar lika stort omrade som idag har
centrala Oslo inom 10 km gang-eller
cykelavstand. | snitt 6kar avstandet nagot,
vilket sannolikt beror pa den 6kade
tatheten i den sddra delen av KDP 3 langst
bort fran centrala Oslo.

Walking and bicycle
distance 10 km to Oslo
Central station

Closeness to city center
Existing 9277
Proposed 9323




2. Closeness to regional public transport

(metro and trains)

Contributes to attractiveness on
housing market and office market and
are strongly related to share of public
transport. Recommended benchmark: >
1 000 metres

* Idagligger de sparbundna stationerna
inom cykelavstand fran stora delar av
Fornebu men knappast inom gangavstand
fran nagon. | snitt har de boende ca 2,5
km. Inga har mindre an 1 km.
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1000 to 4 600
900 to 1000
800 to 900
700 to 800
600 to 700
500 to 600

400 to 500

2 Closeness to public transport 300 to 400

Existing 2418
Proposed 436

200 to 300

100 to 200

0 to 100

AL NN



2. Closeness to regional public transport

(metro and trains)

Contributes to attractiveness on
housing market and office market and
are strongly related to share of public
transport. Recommended benchmark: >
1 000 metres

*  Mycket god néarhet till sparbundna
stationer for en stor del av de boende och
arbetande inom Fornebu.

Walking distance

1000 to 4 600
900 to 1000
800 to 900
700 to 800
600 to 700
500 to 600

400 to 500

Average values per person (day-night population) S <00

Existing 2418
Proposed 436

200 to 300

100 to 200

0 to 100

AL NN



2. Closeness to all public transport

(metro, trains and buses)

Contributes to attractiveness on
housing market and office market and
are strongly related to share of public
transport. Recommended benchmark: >
1 000 metres

* Komplettande bussar med hog turtahet
(mindre an 15 minuter vantetid dagtid) i
vastra delen ger en god generell tillgang
till effektiv kollektivtrafik inom hela KDP-
omradet.

* Kollektivtrafiken kan ytterligare starkas

genom goda parkeringsmojligheter for Walking distance

cykel och latta elfordon nara -1 S
metrostationerna. - 600 & 4 600
B s00to 900

- 700 to 800

- 600 to 700

[ ] s0w e0o0

[ ] 400t s00

Average values per person (day-night population) I:I S00: o; <460
Existing 497 - 200 to 300
Proposed 277 - 100 to 200
- 0to 100



3. Closeness to local center

Is together with closeness to City
centre one of the most important
factors for explaining car use
Recommended benchmark: > 1 000
metres

* | snitt har de boende och arbetande inom
KDP-omradet idag ca 900 meter
gangavstand till ett lokalt center.

Walking distance

1000 to 4 600
900 to 1000
800 to 900
700 to 800
600 to 700
500 to 600

400 to 500
300 to 400
200 to 300
100 to 200

0 to 100

AL NN



3. Closeness to local center

Is together with closeness to City
centre one of the most important
factors for explaining car use
Recommended benchmark: > 1 000
metres

* Med de kompletternade lokala centernai
de mer tatbefolkade delomradena ges en
mycket hog narhet till en mangfald av
service och handel. | snitt ar avstandet
bara ca 400 meter.

* Det ar framfor allt det lokala centret vid
Flytarnet som 6kar narheten till ett
diversifierat handelsutbud for manga.

Walking distance

1000 to 4 600
900 to 1000
800 to 900
700 to 800
600 to 700
500 to 600

400 to 500

300 to 400
3 Closeness to local centre °

Existing 924
Proposed 433

200 to 300

100 to 200

0 to 100

AL NN



4. Closeness to primary and

secondary school
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a high share of walking or bicycling

among children.

Walking distance

900
800
700
600
500
400
300
200
100

900 to 1000
0 to

800 to
700 to
600 to
500 to
300 to
200 to
100 to

1000 to 4 600
400 to

NEREE | | e




o o o © © © © © o ©o ©
S © © © &6 &9 & & & & ©
© & & © ~ ® B ¥ ® N =«
<t

28 8 8 2 8 2 B2 2 &8 & &
o o 2 20 9 9 9 9 g o o
S & &6 6 & & & & © ©
S ® ® ~ © b T ® N «
=

Walking distance

NEREE | | e

', ¢

¥
2 n it
SO

o

5

g
oaY

L

R

1107
588

600 meter till narmsta grundskola.

—
O
=
)
C
©
4
—
o
Q.
£
()
—
©
2
o
o
<
O
(%]
e}
+—
%]
(%]
[}
c
Q
(%]
o
(@]

a high share of walking or bicycling
among children.
imary and secondary school

Med KDP halveras det genomsnittliga
avstandet till skola. | snitt har barnen ca

Closeness to pr
g

Existin
Proposed

4. Closeness to primary and

secondary school




5. People density

Increase potential for interactions and
conditions for a rich supply of local
services and public transport

Tathet och blandning av boende och
arbetande inom 1 km har visat sig ha
starkt samband med utbud av urbana
verksamheter (restauranger, handel
och kultur) i manga svenska stdder.
Sambandet ér ca 90 % i bade Goteborg,
Stockholm och Orebro.

1 400
R2 = 0.90
_ 1 200
o ¢ y
2 é
£ 1 000 <‘
A o
£ oo ° ,/’///’
o @
T 600
o
=
3 400
@
O
i 200
)
0
X
n 0 : . .
500 1000 1500
-200

Faktiska urbana verksamheter

Referens: vardeskapande stadsutveckling (Goteborgs stad et al 2016)
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0 to
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45000 to 114 000
40 000 to 45000
35000 to 40000
30000 to 35000
25000 to 30000
20000 to 25000
15000 to 20000
10000 to 15000

5000 to 10000
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Within walking
distance 1 km
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5. People density
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5. People density

* Fornebus tathetsniva motsvaras bara av
Oslos innerstad, i bydelar som Majorstuen
och Grunerlokka

* Tatheten inom 1 km 6kar med 130 %.
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* Storst forefaller potentialen for handel
sett till lokalt serviceunderlag vara langs
Forneburingen.

-
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People density within 1 km in average
Existing 12459
Proposed

45 000
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Within walking
distance 1 km

to 114 000
to 45000
to 40000
to 35000
to 30000
to 25000
to 20000
to 15000
to 10000
to 5000




6. Land use diversity

Reduce car dependency and support
mixed communities. Recommended
benchmark for high diversity: 30-70 %

—

L

Within walking
distance 500 m

0,9 to 1
0,810 0,9
0,710 0,8
0,6 t0 0,7
0,5t0 6

0,4t00,5
0,3 to 0,4
021t00,3
0,1t00,2
0 t00,1

Spatial indicator: Share of residents
Existing 22%
Proposed 48%
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6. Land use diversity

Reduce car dependency and support
mixed communities. Recommended
benchmark for high diversity: 30-70 %

* Fornebu far en mycket hog grad av blandning
utifran internationella benchmarks. Detta
understoder bade trygghet, lokal handel och
potentiellt korta avstand mellan boende och
arbete.

30000

25000

Within walking

20000 distance 500 m

0,9 to 1
0,810 0,9
0,710 0,8
0,6 t0 0,7
0,5t0 6

0,4t00,5
0,3 to 0,4
021t00,3
0,1t00,2
0 t00,1

15000
10000

5000

Existing Proposed

Residents M Workers

Spatial indicator: Share of residents
Existing 22%
Proposed 48%

EEEEEN T TEE



STREET NETWORKS

29



Reference: The importance of street connectivity for social inclusion and local trade potential

Correlation: share of non-locals (%) and integration (N=16)

70
R=0.737
N
w 60 ylorget @ ® Sédra station
B 50 B s
o Hokarangen Gubbiingen
- ® Bredéng * ®
g 40 ® Malarhéjden Bj
- Hamme Fstad e Hammarbyhéjden
© 30 Vistertorp ® Asp_l:ldden
o Bagarmossen ® Skarpnéck
.g 20 o* e Gamla Ostberga
“w . L Régsved
Ostbergahdéjden
10
0
1.000 1.100 1.200 1.300 1.400 1.500

integration radius 10

Fioure 5:63. Correlation between the share of non-locals and intesration at radius of 10 axial turns

Legeby, A, Patterns of co precense, KTH, 2013



7. Street connectivity

Contibutes to perceived closeness,
mix of people in public space and
potential for natural movement
and local trade

* |daglanga mentala avstand mellan Fornebu
och omgivande stadsdelar.

* Omradet kring det lokala serviceklustet
mellan Forneburingen och Snardveien ar
den del av Fornebu med mest
sammanhangande gatunat.

* Promenadrutterna langs vattnet ar val
avskilda fran ovrigt gatunat vilket ger dem
en rekreativ kvalitet men gor dem ocksa
svarare att hitta som besokare.

Spatial integration

Low

Medium

High

II..J



7. Street connectivity

Contibutes to perceived closeness,
mix of people in public space and
potential for natural movement
and local trade

* Med planen skapas ett val
sammanhangande gatunatinom Fornebu
KDP-omrade. Den 6kade korsningstatheten
langs huvudgatorna ar den enskilda
viktigaste atgarden for att 6ka narheten
mellan stadsrummen.

Spatial integration

\\{\.\x ‘

2 : Low
5355 =

G : Medium

11

Plan — High



7. Street connectivity

Contibutes to perceived closeness,
mix of people in public space and
potential for natural movement
and local trade

* Naratill det avskilda

* Tydliga gatuhierarkier framst i den vastra
delen — fran val sammanhangande
huvudgator och parker till avskilda
strandpromenader, och mer lokala byrum
(exempelvis inom B 9.6 och Oksenoya)

* Hog orienterbarhet till parkerna da dess
entréer ligger i anslutning till val
integrerade gator.

Spatial integration

Low

rrrnnl

High



7. Street connectivity

* Genom att jamfora integration lokalt och inom byomradet som * Sambandet 6kar i hog grad med KDP 3. Det talar for en betydligt
helhet kan gatunatets orienterbarheten analyseras. Ju hogre hogre orienterbarhet i bystrukturen an idag.
samstammighet ju lattare ar det att forsta 6verordnade samband
utifran det lokala sammanhanget.

- Proposal
Existing
3
3 [ ] ' i © o ©
) ® Py ¢
2,5 ® oo 9 o
2,5
™ 4 : ® ‘ Y
A 3 ¢ o 0@
3 X = ¢ ° “ .y .! ® °
2 o . . ° ﬁ.. °
= °
& ¢ 2 15 ® ' ‘g. 4 °°
B 15 ® ¢ Qe o ®
go g ° Qe ® ‘. “g. %%
2 = ° , ° o o°
c
= 1 = 1 o0 ’ o O". ° g o
T S 00 o 6§ SWeh % o % o
o — ) [ ]
0,5 0,5 °
°. °
0 0
0,13 0,14 0,15 0,16 0,17 0,18 0,13 0,14 0,15 0,16 0,17 0,18
Global integration radius 15 Global integration radius 15

Street connectivity - R2-varde
Existing 0,056

Proposed 0,231 34



7. Street connectivity

Contibutes to perceived closeness,
mix of people in public space and :
potential for natural movement , ¢ e ¥ ‘
and local trade

* Tydliga interngatorinom de tva
reguleringsplanerna for Oksenoya 9.7 och B.9.6
saknas.

* Detta vacker oro kring hur val riktlinjerna om ett
finmaskigt gatunat (se nedan) kommer forvaltas i
senare planaser.

Spatial integration
Low
Medium

Interna gator i KDP 3 som skapar ett finmaskigt
och sammanhangande gatunat

High



ctivity — plan for E18

7. Street conne




7. Street connectivity — plan for E18

*  Minskar barridreffekten nagot, bl.a genom * Menidet stora hela kvarstar tydliga * Modjligheterna att tydliggdra kopplingarna mellan
det langsgaende gang-cykelstraket pa soder barriareffekter mellan Fornebu och centrala stadsrum i Fornebu och lokalt centrala
sida av motorvagen omgivande stadsdelar som exempelvis stadsrum i omgivande bydelar forefaller begransad

Stabeck




7. Street connectivity

Contibutes to perceived closeness, A : 2
mix of people in public space and 0 e/ S DEG, s\ A ”‘f" L
potential for natural movement AN e\ RN b g e AN RS #F S VA O
and local trade - ' o e

Spatial integration

Low

Medium

High



7. Street connectivity

Contibutes to perceived closeness, ; A Ppi=s
mix of people in public space and x| LS9 TS P ‘7 LAEN
potential for natural movement s A B o T " O AR VTR I ) e RSTIN Y
and local trade i (0 ‘ ‘ srpaie). W s, 7

Spatial integration

Low

Medium

High



7. Street connectivity: lab

Forlangt lock 6ver Snardveien med ny koppling till Fornebuveien

40



7. Street connectivity: lab

* Enviktig utgangspunkt for att forbattra narheten mellan * Ett exempel pa en koppling som dnda dkar integrationen med
bydelarna ar att forsdka skapa nya kopplingar mellan lokalt omgivningen ar den som har testas. Om den dessutom skulle
val integrerade byrum. | Fornebu forefaller det svart. kunna kombineras med en direkt dvergang 6ver eller under E18

skulle effekten bli an storre

41
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Urban form potential
for local trade — ref Trondheim

(People density within 1 km, Street connec
and trade localisations)

Kartan over Trondheiim visar pa ett tydligt
samband mellan handel val integrerade ga
och tillganglig tathet inom 1 km. Undantag
handlar framfor allt om mer bilbaserad hal
langs de storre vagarna.



Urban form potential
for local trade

* Stor potential for handel och aktiva fasader
langs dstra Forneburingen, i synnerhet da
gatan ar planerad som lagfartsgata.

* Stor potential for aktiva fasader och handel
mellan metrostationen Fornebu och
befintligt handelscenter

* Tydligt har ar att den Ostra sidan av
Snardveien inte har samma potential for
handel och aktiva fasader som den vastra
sidan.

* Fornebuporten ligger i ett mindre centralt
lage inom Fornebu och har en lagre tathet
av boende och arbetande inom gangavstand
an ovriga lokala center. Samtidigt planeras
mer bebyggelse norr om Fornebuporten
som kan komma att 6ka det lokala
serviceunderlaget. Dessa planer har inte
varit med i féljande analys.

== m=m Street connectivity
e
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PUBLIC SPACE
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8. Closeness to open public space

) Plays an important part in offering a more
stress-free environment. People who live
a greater distance from open green
spaces also used such spaces less often.
Recommended benchmark: < 300 meters
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1000 to 4 600
900 to 1000
800 to 900
700 to 800
600 to 700
500 to 600
400 to 500
300 to 400
200 to 300
100 to 200

0 to 100



8. Closeness to open public space

) Plays an important part in offering a more
AN stress-free environment. People who live

‘ a greater distance from open green
spaces also used such spaces less often.
Recommended benchmark: < 300 meters

*  Parkstrukturen ger mycket hog narhet till
kvalitativa offentliga platser. | snitt har de
boende och arbetande ca 100 meter till en
kvalitativ parkyta. Detta tack vare en bade
hog andel parkyta men ocksa en
parkstruktur som likt en blackfisk grenar
sig ut i bydelen och som kompletteras med
mindre grannskapsparker.

Average distance to good quality open public space

Existing 158
Proposed 105
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9. Share of open public space
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9. Share of open public space

c Achieving universal and safe access to
open green and public spaces facilitates
increased use of these spaces for physical
activity- Recommended benchmark: > 15
%

* Andelen gron offentlig plats stiger till 20
%. Detta till foljd av att den grundlaggande
parkstrukturen finns kvar och
kompletteras med mindre
grannskapsparker.

Share of open public space
Existing 19%
Proposed 20%
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10. Closeness to water
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10. Closeness to water

Nordic studies shows significant
S contribution from closeness to water on
housing market

e Attt snittastandet till vatten okar beror
sannolikt pa att det tillkommer mycket
tathet mitti Fornebu.

Walking distance

1000 to 4 600
900 to 1000
800 to 900
700 to 800
600 to 700
500 to 600

400 to 500

16a Closeness to water - walking distance 300 to 400
Existing 477

Proposed 526
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11. Orientation to water
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11. Orientation to water

2 Nordic studies shows significant
S contribution from closeness to water on

‘ housing market

* P43 grund av ett uppbrutet gatunat oster
om Snardyveien kan de inre norra delarna
av KDP 3-omradet uppleva ett
forhallandevis langt avstand till vattnet.

* lden sydostra delen sprider gatunatet
forhallandevis mer narhet till vatten an i
ovriga delar beroende pa den raka gatan
som angor stranden.

16b Closeness to water - axial steps
Existing 4
Proposed 3
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1. Huvudslutsats:

100,0 %
90,0 %
80,0 %
70,0 %
60,0 %
50,0 %
40,0 %
30,0 %
20,0 %
10,0 %

0,0 %

Kvaliteter

Med KDP 3 skapas en narhet till manga olika saker av stort

varde for saval bykvalitet och hallbara transporter.

Public transport Local center Primary school Public space

Procent som nar olika bykvaliteter inom 1 km gangavstand

Water contact
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The Research Council of Naonway
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2. Val sammanhangande gatunat inom Fornebu ger forutsattningar for
gangvanlig stadsmiljo, samnarvaro och orienterbarhet

Detta beror till storsta del pa ett finmaskigt gatundt som inkluderar
bade huvudgator och interna gator inom byggeomradena.

3. Byformen stottar de tre byomradeskaraktiarerna — men”byomradet”
forefaller ligga nagot mer vasterut

Detta medfor potential for aktiva fasader langs 6stra Forneburingen och mindre
potential for aktiva fasader och byliv pa 6stra sidan pa Snaréveien.

3. Kommundeleplanen visar prov pa god kunskap om hur
ldgeskvaliteter bade kan skapas och forvaltas

Exempelvis en sykkelgate i vilintegrerat och tatt lage, reducering av parkeringstal nara

kollektivtrafik, tydliga garnser mellan privat-offentligti tat bymiljo etc.
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Utmaningar

1. Korsningstata huvudgator och vilintegrerade interna gator genom
byggeomradena

I annat fall finns en risk att Fornebu goda ambitioner om ett finmaskigt sammanhangande
gatunat omintetgors och en enklavby istallet utvecklas. Har kravs tydliga riktlinjer i ett
tidigt skede av kommande reguleringsplaner. Avsaknaden av valintegrerade interna gater i
de tva evaluerade reguleringsplanerna vacker fragetecken.

2. Overbrygga trafikbarriirer mellan Fornebu och omgivande bydelar

Forbattrade rumsligakontakter genom 6kad konnektivitet behovs for att underlatta social
integration sprida de bykvaliteter som skapas till ett stérre omland och 6ka
forutsattningarna for hallbara transporter inom ovriga Baerum. Har ar illustrationsplanen
nagot problematisk dar den pavisar vidare kopplingar norrut som i praktiken ar mycket
svara att forlanga. Trafikbarridrerna som omger Fornebu i norr och de omkringliggande
bystrukturerna skapar stora utmaningar.

CENTRE FOR
ENVIRDONMENT-
FRIENDLY ENERGY
RESEARCH

The Research Council of Norway



ZEN SPATIAL INDICATORS
FOR LATER PLANNING
PHASE



Minimum car parking

/&/éf%f\' Minimal parking increase share of sustainable
Q‘sl:i%;’ .0’ transport, lower building costs, gives more
;‘&;@ W potential for quality public space. Less cars per
apartment will also decrease CO2 emission from
car production.

N Co localisation saves building floor area demand
S5 . .
i’@’ 7 (less energy consumption) and create potential

T for meeting points between different groups
> §

Active frontages

psy Active frontages increase feeling of safety and

NE:
g;.gf{%ﬁ“'-’ A feeling of living urban environment.
\gg‘s‘ '

N

Traffic speed

Share of streets with a
speed limit of 30 km/h or
lower

Safe routes

Safe conditions for bicyclists
and pedestrians increase
social equity since the city
becomes more accessible for a
wider variety of potential
bicyclists

Street section design

% of transparent building
frontages along streets.

Uncovered public space

Covered surfaces with building overhand or
arcade decrease feeling of safety and less
attractive public spaces. Recommended
benchmark: 0 %

<

WS

4

Diversity of public
space value

A density and diversity of public space
values in squares and green areas create
places where many different groups interact
and are often considered as the most
popular urban places

WA

4

Clear social territories

% clear public and private space.
Ambiguous social territories decrease
use potential and sense of belonging.
Recommended benchmark: 0 %
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