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Project Objectives:
1. Mapping
2. Assessment and valuation
3. Management relevance Photo:David M. Barton



«Nature in Oslo is worth billions!»

Photo: VisitOslo
Illustration: CEEweb

…but where, has it changed over time, how economically important is it 

for the population, private business and municipal services?



Main research questions (proposal)

Mapping. What are the useful and policy-relevant spatial 
representations of nature types and ecosystem services in urban 
areas? 

Valuation. To what extent does accounting methodology address 
the full societal value of urban ecosystem services? 

Policy. How can ecosystem mapping and valuation in an urban 
region be scaled in order to contribute to both national accounting 
and municipal planning & policy?  



Method development

Management support

= SEEA

=EEA

National and regional accounting methods Regional and municipal strategies and plans



Study areas & methods



Comparing Oslo 
to other European cities
(I) – focus on regulating
services

EU ENROUTE Project



Comparing Oslo 
to other European 
cities (II) – focus on
regulating services

EU ENROUTE Project



Objectives
- collate municipal plans for landuse change
- compile landuse change accounts
(LANDSAT 30m 2000-2015,
Sentinel-2 10m 2015-2019)

Map: Espen Aukrust (AHO), 
Data: Norge Digitalt

Scale: Oslo Region



Scale: Oslo-Akershus 
Fylkeskommune
Areal- og transportplan

Objectives:

Comparative analysis of municipal

approaches to determining their «long term 

green borders» (=«langsiktige grønne grenser

for prioriterte vekstområder»)

Assess potential of ecosystem accounting to 

inform municipal planning of long term green 

borders



Scale: Oslo municipality
Objective: ecosystem service mapping in «green accounts»

Recreation opportunity Flood control

Pollination & apicultural

ecosystem services

Plant diversity knowledge
Amenities (quiet, clean air) 

Increase in 
impermeable surfaces
at expense of 
vegetation 2000-2015 
Map by M. Nowell, 
LANDSAT data

Normalised Difference Vegetation Index

ESTIMAP Recreation potential Map
Grazia Zulian

Map by M. Nowell Map: Bymiljøetaten

ESTIMAP Pollination potential
Map Grazia Zulian& Erik Stange

Icons by Oslo Kommune, Vista Analyse and 

nxt oslo reklamebyrå.

Ref. NEW WATER
WAYS (NIVA, UiO)



Scale: Skøyen-Oslo densification area

BGF?

Objectives: 

- Property level mapping and scoring of blue-green structures

- Urban design scenarios maintaining/improving blue-green factor (BGF) scores

- Ground-truthing remote sensing of blue-green structures



Scale: Ås city centre

Planned urban development
Map: Espen Aukrust (AHO), 
Data: Norge Digitalt

Objectives: 

- Property level mapping and scoring of blue-green structures

- Urban design scenarios maintaining/improving blue-green factor (BGF) scores

- Ground-truthing remote sensing of blue-green structures

BGF



Scale: Bærum municipality

Planned urban development
Map: Espen Aukrust (AHO), 
Data: Norge Digitalt

Objectives: 

- Property level mapping and scoring of blue-green structures

- Urban design scenarios maintaining/improving blue-green factor (BGF) scores

- Ground-truthing remote sensing of blue-green structures

BGF



Operational challenge:

different urban nature 

«valuation» languages

Approach:

Using ecosystem accounting

as a framework for sharing and 

integrating knowledge about urban 

nature across planning levels and 

technical, social, economic fields



1. Ecosystem extent 
account

2. Ecosystem
condition 
indicators

Ecosystem
capacity 
indicators

3.Physical 
ecosystem services 

supply and use 
accounts

pricing of ecosystem services 
based on exchange value assumptions

4.Monetary 
ecosystem

services supply 
and use accounts

5. Ecosystem
monetary 

asset 
account

Integrated accounts – System of national accounts (SNA)
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Thematic 
environ-
mental 

accounts

Land
Water
Carbon

Biodiversity

Integrated EU & national policy target assessments

Biophysical and socio-economic high resolution mapping data with national coverage

Experimental ecosystem accounting

ACCOUNTS IN PHYSICAL TERMS

Legend:

Local environmental & social impact assessments

ECONOMIC VALUES

based on welfare 
economic assumptions

Monetary 
welfare 

indicators
(e.g. CBA)

SOCIO-CULTURAL 
VALUES

Thematic 
socio-

cultural 
accounts
Health,

Well-being
Equity
Justice

…

Parallel 
thematic 

socio-
cultural

indicators

based on indicator 
composition

Parallel 
thematic

ecosystem
indicators

ECOLOGICAL 
VALUES

based on indicator 
composition  

Source: OpenNESS Policy Brief #5



Operational challenge:

different spatial understandings

of the urban landscape

Approach:

Using ecosystem accounting

to standardise spatial units of analysis

and reporting to encourage data sharing

and understanding across sector

interests



Reliability & accuracy 
requirement

1 da

1 ha

10 ha
1 km2

100 m2

Source: adapted from Gomez-
Baggethun  and Barton(2013)

10 m2

Urban ecosystem accounting

Decision-
support
purposes

Lower

Higher

Ecosystem type classification depends on definition of 
decision-support purpose,  spatial scale , resolution.    



Basic Statistical Unit (BSU)

Administrative Accounting Unit 

(AAU) / Ecosystem Accounting 

Unit (EAU)

AAU ID 3

BSU ID 14

Unit area (m2) 10000

Number of trees 85

Built up (m2) 719,04

Open area (m2) 5109,76

Trees (m2) 1882,72

Water (m2) 2288,48

AAU ID 3

Unit area (m2) 4804452

Number of trees 13564

Built up (m2) 2998599,36

Open area (m2) 1534009,28

Trees (m2) 240735,04

Water (m2) 31088,64



Operational challenge:

Spatial resolution of ecosystem assets in 

the urban environment

Approach:

Detailed classification of blue and green 

structures – indicators of urban 

ecosystem condition



Soil depth and type (ST) Soil depth and type (ST)
Slope Slope




