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● Reports the state of nature in 
Finlad 

● 11 main ecosystem types 

● 146 indicators 
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Biodiversity.fi 



Mononen et al 2016: 
National ecosystem 
service indicators: 
Measures of social–
ecological sustainability 







Earth System Science product development : 
the Essential Biodiversity Variables 
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EBVs: Minimum set of measurements, complementary to one another, that can capture major 
dimensions of biodiversity change.  

Users 

National 
Governments 

Kissling et al., (2017)  
Biological Reviews 

EBVs 
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Mononen et al., 2018. 
Usability of citizen science 
observations together with 
airborne laser scanning data 
in determining the habitat 
preferences of forest birds 

 
 



● IUCN Red List of Ecosystems 
Categories and Criteria 

● ~400 habitat types 

● 120 Experts 

Red List of ecosystems  



FINNISH ECOSYSTEM OBSERVATORY 
 
Observatory: 
From ob- + servō (“watch,keepsafe”). 

CC BY-SA 3.0, Puolitosi / Wikicommons 

 



FEO-1: Information 
management system 

Data links 
Processing libraries 

Use cases 

FEO: In-Situ 
observations 
  

FEO: Eearth 
observations 

FEO: Algorithms & 
processing libraries 

FEO: decision-making 
• MAES 
• Indicators, biodiversity.fi 
• NCA 
• Ecological compensations 

Data 
- Forest and 

park services 
- LUOMUS 

Citicen observatios 
and services 
 

Reporting: 
- CBD 
- EU 
- National 

Monitoring etc.  
- Agenda 2030 

- SEEA-EEA 
- GEO BON 

- LTER 







FEO 



FEO – information system 
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CHALLENGES: 
●Flexibility for all cases – ease of 

use - Required skills 
●Accessibility 
• Citizens – researchers – public 

officers 

• Data use rights 

• Delicate data  
●Long term funding 

ADVANTAGES: 
●Reduces work load 
• Avoid repetition 

• Build on previous experiences 

● Increases transparency 
• Processes and data retrievable 

• Re-analyses and comparisons 

●Reduces errors 
• Processes are refined 

• Good documentation 

● Improves data use 
• Enhances use if EO data 

• Supports accessibility 
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Eurostat Grant 2019 & 2020 
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●From existing environmental and economic data and models to 
experimental accounting of marine, freshwater and forest 
ecosystem services in Finland (Eurostat Grant, 2019) 

●Novel methods for the accounting of forest ecosystems and 
circular materials to address secondary material flow accounts 
and related methods in the context of circular economy (Eurostat 
Grant, 2020) 
• address secondary material flow accounts and related methods 

in the context of circular economy 
• develop novel remote-sensing and machine-learning methods 

for ecosystem accounting, in particular forest-related ecosystem 
services 



● The Finnish Inventory Programme for the 
Underwater Marine Environment (2004 - ) 

● Systematic survey 

• Geological – topography 

• Biological (~144 000 samples) – Video, 
Dives, Grab Samplers, Spawning areas  

• Remote sensing -  LIDAR, earth 
observations, aerial photography 
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Virtanen etal. 2018. https://doi.org/10.3389/fmars.2018.00402   

https://doi.org/10.3389/fmars.2018.00402
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extent 

condition 

ES supply 

ES demand 

ES value 

ES flow 



WP4 

Integrated Biodiversity Conservation and Carbon Sequestration in 
the Changing Environment (IBC-CARBON):  
• aims at integrative research and planning to identify feasible options for securing forest 

biodiversity, important ecosystem services and sustainable forest use in Finland  



Our aim is: 
 

To provide and apply novel 
Earth Observation (EO) data at 
various spatial and temporal 
scales.  
 
To develop and study EO-
variables for measuring and 
monitoring of biodiversity and 
carbon sequestration.  

Key data sets include: 
1) Hyperspectral data (airborne and drone) , 2) Multispectral data (drone, aerial photographs, satellite images), 3) 
Airborne laser scanning (ALS) data, 4) Terrestrial laser scanning (TLS) data.  
5) forest inventory sample plots with soil samples, 6) canopy leaf samples, 7) vegetation, moss and lichen 
inventories etc.  



●Mapping and assessing green infrastructure and 
ecosystem services in a co-creative process in Päijät-
Häme Region – contributing to a regional planning 
issue of locating a new regional recycling site* 

●Other MAES type studies conducted also in the 
Pirkanmaa Region**, Oulu City Region, Kymenlaakso 
Region, City of Espoo, City of Vantaa, City of Helsinki, 
City of Lahti, City of Turku,… 
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Regional and local MAES-type studies in Finland 

*Kopperoinen, L., Hurskainen, P., Viinikka, A., Marttunen, M. 2019. Results presented in a PowerPoint 

for the Päijät-Häme Regional Council. 

**Tammi, I., Mustajärvi, K., Rasinmäki, J. 2017. Integrating spatial valuation of ecosystem services into 

regional planning and development. Ecosystem Services 26: 329-344. 

 

 

 
Ecosystem services provision potential in Päijät-Häme, 

Finland. Mapped using the GreenFrame method. 

 



1. Wider implementation of the Finnish 
Ecosystem Observatory 

2. EBVs, e.g. fragmentation, phenology, 
canopy chlorophyll content 

3. Data integration, e.g. SAR + multispec., 
in situ + EO  

4. Time series to detect change 

 

 

Possible key future interests 
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