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Nature mapping with AI 
and remote sensing 

Floris Groesz

(Foto: Miljødirektoratet)
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Project goals
• Wall-to-wall map of nature types

• Follow the Nature In Norway (NiN) 
typification system

• Using free/existing remote sensing data

• As accurate as possible

4 projects

• Mountains

Aug/2024 >>>>>>>>> Dec/2026

• Lowlands

 Aug/2025 >> Dec/2026

• Marine

 Sep/2025 >> Dec/2026

• Calcium map

NGU
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Method

• “Standard” workflow

• Several novelties 



Sentinel-2

Dynamic

Aerial imagery

Detailed

LiDAR

3D



Sentinel-1

Dynamic

Bathymetric data

3D

AlphaEarth

Foundation model 

- embeddings
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Reference data - Natur i Norge (NiN)

• Natur i Norge

• Hierarchical

• Strong theoretical ecological foundation

• Is the national standard for nature mapping

• Main nature types:

• Mountains ~ 28

• Lowlands ~ 73

• Marine ~ 23

+ many more subtypes
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Why try?

• Far from all nature types will be mappable, but we 
will find out which types …

• Succeed -> These are directly ready to use

• Fail -> These must be put aside for 
  further research

• By doing this, we will also get a good overview over 
the “to do list for further research”

• We will not define new classes that would suit 
remote sensing better. 

Foto: Idunn Skjetne, Miljødirektoratet.
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Reference data – Biggest 
bottleneck

• Only Norwegian data can be used

• Existing NiN vegetation maps are too course (*)

• Existing NiN inventory (point) data is of limited use

• Rare classes are lacking

• Using point data is challenging

*they have a limited use
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Reference data - solutions

• Photo interpretation (winter work for experienced field ecologists)

• Smarter field campaigns

• No random sampling

• Use predefined segments that can be recognized in the field

• No need for high accuracy GNSS

• Faster

• More certain data

• More suitable for remote sensing training data

• Searching for lacking nature types

• Active learning (Smart photo interpretation)

• Finding and correcting errors in the whole dataset based on 
model results
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Processing and Machine Learning

• Processing and storage on local IT-infrastructure

• Modelling

• Training, validation, testing

• Production of results

• Experiments

• Comparing added value of different remote 
sensing data

• Incorporating novel data sources: Foundation 
models (AlphaEarth, DinoV3, Tessera, Thor)

• Testing different model architectures

• Model-Architectures

• Machine Learning and predefined segmentation

• Deep learning 

• Loss functions)

• Use of ecological distance in loss functions

• Data fusion/Ensembling

• Stack in advance

• Multi-encoder networks

• Ensembling with mode-specific networks
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Status / Results

• Mountains

• Produced two nation-wide versions (2024 and 2025)

• Produced both Machine Learning and Deep Learning maps

• Lowlands

• Produced 8 test municipalities April 1st ,2026

• Marine

• Produced a pilot area December 1st, 2025
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Results – in progress

• Finding out which NiN types

a) Can be mapped right now

b) Won’t be mappable (ever)

c) Could be mappable with extra effort

• Criteria 

• Detectable in remote sensing data

• Possible to find enough reference data (rare 
nature types)

• Variation within the nature type

• Size of the nature type

• Which types are important for Miljødirektoratet?
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Summary

• Ambitious goals, limited time

• Where we succeed, the resulting classes will be directly relevant for decision making

• Unique combination of remote sensing data on a national scale

• Focus and innovations on the collection of reference data

• Transparent and efficient tool for mapping nature types
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Teams

Mountains MarineLowlands



Teamwork

Leverandører og projektgruppen for naturkart i februar 2026 
med første versjoner av testkart (Foto: Miljødirektoratet)
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Contact

Floris Groesz

Field, Norway

Floris.groesz@fieldgeo.no

mailto:Floris.groesz@fieldgeo.no
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