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Introduction to  Urba n e cosyste m a ccounts

Introduction to  urba n e cosyste m a ccounts –
e x a mple s from Oslo , Norw a y

Da vid  N. Ba rton (NINA)



Accuracy requirement
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Source: adapted from Zulian, G. et al. (2017)

Recognise differences in national and urban 
ecosystem accounting purposes and data needs

(error reduction )

PURPOSES:

National accounts Urban accounts

Scale difference
& heterogeneity
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FROM MAPPING URBAN ECOSYSTEM LANDCOVERS TO 
BLUE-GREEN INFRASTRUCTURE ASSETS  (1/2) 

Source: https://nina.earthengine.app/view/landcover-compare
Venter, Z.S., Sydenham, M.A.K., 2021. Continental-Scale Land Cover Mapping
at 10 m Resolution Over Europe (ELC10). Remote Sensing 13, 2301. 
https://doi.org/10.3390/rs13122301

LANDCOVERS OF URBAN ECOSYSTEM AT
CITY SCALE

BLUE-GREEN INFRASTRUCTURE ASSETS 
AT PROPERTY SCALE

Source: Horvath, P., Barton, D.N., Hauglin, E.A., Ellefsen, H.W., 2017. Blue-Green Factor (BGF) mapping in QGIS. 
User Guide and Documentation, 47. Norsk institutt for naturforskning (NINA).

https://nina.earthengine.app/view/landcover-compare
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MAPPING URBAN TREE CANOPY EXTENT AND 
HEIGHT USING DIFFERENT SENSORS

Note: Pixel resolutions of TerraSAR-X (25m2) and Sentinel-1 (25m2), Pixel resolution of Sentinel-2 (10x10m). Lidar (1m2).
Source. Venter et al. (2022)

LiDAR

Sentinel-2

2D «raster 
tree»
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tree
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ADEQUATE TEMPORAL AND SPATIAL RESOLUTION
FOR CHANGE DETECTION

CHANGE MAPPING CHANGE DETECTION ACCURACY
BY CHANGE RESOLUTION

Nowell et al. 2022  Assessing the accuracy of remote sensing of land cover change detection in urban ecosystem accounting. Forthcoming 
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UNCERTAINTY ESTIMATION FOR CHANGE DETECTION

CHANGE DETECTION 
CONFIDENCE 

CHANGE MAPPING

Nowell et al. 2022  Assessing the accuracy of remote sensing of land cover change detection in urban ecosystem accounting. Forthcoming 
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CHALLENGES AND OPPORTUNITIES FOR URBAN 
ECOSYSTEM ACCOUNTING

1. What are the main challenges in the uptake of urban ecosystem 
accounts for municipal planning and policy purposes (in Oslo)?
• Urban landcover change detection and accounting
• Combined extent-condition presentations (e.g. tree canopy)
• Identifying blue-green infrastructure assets and their condition
• “Utility-oriented” ecosystem service indicators
• Monetary accounts - zero rent municipal services, open access 

amenities.

2. What are the priority actions for the next 5 years in urban 
ecosystem accounting (in Oslo)?
• Combining multiple sensors, human-labeled training data and AI 

to identify blue-green assets
• Bespoke urban accounting typologies for municipal govts. 

(beyond NSO reporting)
• Linking ES accounts to public health indicators

Photo: David N. Barton

Map: Zaner Venter
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DISCUSSION – MIRO BOARD BRAINSTORMING

Sticky notes: 

1. What are the main challenges in the uptake of urban ecosystem accounts for municipal planning and policy purposes?

2. What are the priority actions for the next 5 years in urban ecosystem accounting ?

Miro board
link: https://miro.com/app/board/uXjVP_m8ENM=/
Password: EO4EA2022

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmiro.com%2Fapp%2Fboard%2FuXjVP_m8ENM%3D%2F&data=05%7C01%7CDavid.Barton%40nina.no%7Cf3c18605499e41e17fb108dad2b69f3b%7C6cef373021314901831055b3abf02c73%7C0%7C0%7C638053980463994141%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=apH3cKZlMBr0WTS9ey6guaGoJg8ibBwl7vU7UO66Fjg%3D&reserved=0
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Discussion – wrap-up

1. What are the main challenges in the uptake of urban ecosystem accounts for municipal planning and policy purposes?

• Understand municipal policy applications of urban accounts and their data challenges

• Diversity of municipal needs vs. standardisation of accounts at national level

• Sufficient spatial and temporal resolution for municipal purposes

• Uncertainty estimation for significant change detection

• Ease of access for municipal purposes (dashboards,  ad hoc online analytics) 

• Complement extent-condition accounts at the national level with green infrastructure/ asset accounting at municipal 
level

2. What are the priority actions for the next 5 years in urban ecosystem accounting?

• Urban boundary definition and sprawl analysis

• Differentiate products for different purposes (change detection, asset valuation)

• ‘Super-resolution’ approaches (use of AI for asset identification)

• Integration of EO with big data on mobility and health
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