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Session discussion points

Key policy issues and indicators
Defining the relevant spatial units
Measuring condition
Describing the key ecosystem services 
and valuation options



Key policy issues and indicators
Defining the relevant spatial units
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services and valuation options



Oslo Region – trends in urban extent – sprawl?



Oslo Municipality – trends land use composition
(built, forest, agriculture)



Oslo built zone - zoning of development, restoration



City district - accessibility to services



City park – landuse management



Lawn or meadow - land use practice



Reliability 
requirement

policies and management practices aimed at environmental sustainability

1 da
1 ha

10 ha
1 km2

100 m2

Source: D.N. Barton adapted from Zulian, G. et al. (2017) Practical application of spatial ecosystem service models 
to aid decision support (in press) Ecosystem Services

Policy purposes and ecosystem services mapping and assessment



Key policy issues and indicators
Defining the relevant spatial units
Measuring condition & biodiversity
Describing the key ecosystem services 
and valuation options
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Building extent
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Tree canopy

extent

Inner city
(within ring road 2) Total of Oslo’s built zone

Total building area (ha) 410 has 2244 has
Total tree canopy area (ha) 512 has 5031 has



L
id

a
r 

d
e

te
c

te
d

T
re

e
c

a
n

o
p
y
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Recreation and city street condition

Green view index (Google Street View)
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Index of condition for recreation
in city streets?

Oslo
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Foto: Vegard Gundersen
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Total hours on-site/yr

Total visits/yr.

Data: Q9_2OSLOpenNESS web-survey 2016 Foto: Vegard Gundersen



0

50

100

150

200

250

300

1 2 3 4 5 6 7

Analysis: Megan Nowell, NINA. Data: Q9_2OSLOpenNESS web-survey 2016

Recreation service = f(ecosystem condition)

Inhabitants favourite

recreational walks are significantly correlated

with self-reported preference for tree canopy density



Health effects of urban tree canopy

Vancouver

10 more trees/city block on average improve 
perceived health equivalent to a 7 year younger 
person. 

11 more trees/city block, on average, reduces 
chardiometabolic illness comparable to a 1.4 
year younger person



Protected nature types in Oslo

Protected Nature Types Naturbase: http://kart.naturbase.no/. 
Artsdatabanken: 11554 species, 1186 red listed species

Higher biodiversity in the built zone
than in the peri-urban forest!

Calcareous Lime Forest. Photooto: TE Brandrud
http://www.nina.no/Overvåking/ARKO.aspx

Slide: Olav Skarpaas

http://kart.naturbase.no/


Stratified Vegetation survey 2017 

10x10m plot Bygdøy 11. May 2017 

3 biologists
40 minutes
70 plant species

Slide: Olav Skarpaas
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Pollinator diversity in the urban built zone
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Pollinators in Oslo’s built zone

Species group diversity

Honey bees Bumble bees
Solitary wild

bees
Flower flies

Sum specimens
trapped

331 294 342 276 1 243

Bumble bees:         15 species,  almost ½ of Norway’s species (35)
Wild solitary bees:          Solitary bees, 32 species

Slide: Graciela Rusch, NINA



Pollinator habitat suitability

ESTIMAP pollination model (Stange et al. 2018)



Recap: Policy motivations for 
accounting for urban ecosystems at 
high spatial resolution



Source:
Frank
Hanssen

Urban tree account 2011-2017



THANK YOU

Foto: David N. Barton
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Discussion questions

• What is an urban ecosystem? 
• Why urban ecosystem accounting?

• Urban as lab for testing ecosystem accounts. 
• Scarcity of green, high demand, high context richness

• Challenge: Mapping ecosystem extent or condition?

• Selecting monetary valuation methods? Policy relevance vs
accounting consistency.  Examples: Hedonic property pricing, 
Travel cost, Avvoided, Life years lost.



What is an urban ecosystem? 



What is an urban 
ecosystem?

 

Figure 1 Urban ecosystem boundary derived 

from Statistics Norway “densely built land”

Maps: Zofie Cimburova; NINA



Urban 
ecosystem

boundary of
Greater Oslo

(EFTEC 2017 UK
buffer approach)

Figure 2 Urban ecosystem boundary computed by EFTEC method, distance = 218 m Figure 3 Urban ecosystem boundary computed by EFTEC method, distance = 1 km

Maps: Zofie Cimburova; NINA



Urban 
ecosystem

boundary of
Greater Oslo

Zone of influence
approach

Figure 4 Urban ecosystem boundary computed by influence zone method, threshold at 0.5 Figure 5 Urban ecosystem boundary computed by influence zone method, threshold at 2.5

Source: Zofie Cimburova; NINA



Statistical reporting units for 
Oslo «green cover accounts»

URBAN CORE

CITY SUBDISTRICTS

URBAN TRANSFORMATION ZONES

DETACHED HOUSING PLAN AREA
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Basic spatial units (I)

• Sentinel-2 
landcover

 Agriculture
 Grass
 Built-up
 Tree
 Water
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Basic spatial units (II)

• SSB areas
(SSB Arealbruk 2015,
SSB Arealbruk 2017,
A2_Arealformal_Ubebygd_StrFordelt,

B2_Oplareal_Ubebygd_StrFordelt,

Arealbruk_NyttFra2016til2017)
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Smallest statistical reporting unit (plot)

• Proportion of
Sentinel-2 class
in SSB areas 
(cartodiagram)

 Agriculture
 Grass
 Built-up
 Tree
 Water
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Smallest statistical reporting unit – pixel averaging

• Proportion of
Sentinel-2 class
in SSB areas 
(choropleth)
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Challenge: Mapping ecosystem
extent or condition?

Modifiable area-unit problem in 
mapping condition/suitability for 
recreation
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Modifiable area unit problem

Aggregation to zones
(recreation areas)

Point data
(facilities)

Different results
depending on

size of zones
delineation of borders
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Modifiable area unit problem
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Aggregation problem

Aggregation to zones
(recreation areas)

Point data
(facilities)

Count of facilities
Density of facilities



www.nina.noSolution suggestions – zone of influence



Selecting monetary valuation
methods?

Policy relevance vs accounting
consistency.



Nature in Oslo is worth billions!

Photo: VisitOslo
Illustration: CEEweb
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Worth it?

Most efficient?

«Big Numbers»?
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Generic policy purposes of monetary

accounting for ecosystem services



Foto: David N. BartonFoto: www.vendanvo.com

EXAMPLE: HEDONIC PROPERTY PRICING METHOD



160 722 apartments
within 500m of 

parks :

8,3-18,9 billion NOK

Kart: Traaholt (2014)

31147 apartments
near 10 large parks 

>100,000 m2:

0,3-2,3  billion NOK

Foto: David N. Barton



45 356
Apartments within

500m of cementaries
2,1-5,0 billion NOK

Kart: Traaholt (2014)Foto: David N. Barton



53089 apartments
within 200m of green 

spaces with ater:

2,8-6,6 billion NOK

Kart: Traaholt (2014)Foto: David N. Barton



36 310 apartments
within 500m of 

Marka:
0,8-4,1 billion NOK

Kart: Traaholt (2014)

34 965 aparments
within 1000m of 

coastline:
4,7-7,0 billion NOK

Foto: David N. Barton


