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Introduction

• Spatial units are key to ecosystem accounting
• A classification describing the ecosystem types and a map are 

essential components of ecosystem accounting 
• SEEA EEA (2014): recommended the use of an interim, land-

cover classification as a starting point for an ecosystem 
classification

 Key revision issue for SEEA EEA is to develop a proposal for a 
reference classification that better represents the concept and 
coverage of ecosystems
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1. Provide options for the construction of a reference 
classification of ecosystem types.

2. Provide guidance for further disaggregation for 
ecosystem accounting at a national or regional scale.

Goal
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Design criteria

1. The classification typology should represent ecosystems 
2. The classification units can be spatially delineated 
3. The classification units are geographically and 

conceptually exhaustive, and comprehensive across all 
environmental domains 

4. The classification types are mutually exclusive, both 
conceptually and geographically. 

5. The classification should be practicable
6. The classification should be linkable to other 

established classification systems
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CBD Ecosystem definition

”[A] dynamic complex of plant, animal and 
micro-organism communities and their 
non-living environment interacting as a 
functional unit” (CBD)
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“the heterogeneous, near-surface 
environment in which complex interactions 
involving rock, soil, water, air, and living 
organisms regulate the natural habitat and 
determine the availability of life-sustaining 
resources” (NRC, 2001)

Related concepts: Earth’s Critical Zone

Note: extends the concept of 
ecosystems towards 

geo-ecosystems to allow for 
abiotic services and 

conditions!
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“A dynamic complex of plant, animal and micro-
organism communities and their non-living 
environment interacting as a functional unit”

Vegetation…
• is the most recognizable component and an important 

functional property of many ecosystems.
• plays a key role in many ecosystem services
• Is described by species-independent plant functional traits, 

e.g. 
– Growth form (trees, shrubs, herbs, grass, etc); canopy architecture
– Leaf type and phenology (broadleaved, needleleaved, deciduous)
– Adaptations (phreatophytes, halophytes, xerophytes)
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“A dynamic complex of plant, animal and micro-
organism communities and their non-living 
environment interacting as a functional unit”

• Climate
– Temperature
– Precipitation
– Seasonality/phase

• Geomorphology
– Elevation, landform
– Slope, Aspect
– Curvature

• Substrate
– Lithology

• Type: igneous, sedimentary
• Chemical: acidic, mafic

– Soils
• Texture
• Water retention
• CEC etc
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“A dynamic complex of plant, animal and micro-
organism communities and their non-living 
environment interacting as a functional unit”
• Abiotics biotics

– Supply of resources
• Energy
• Water
• Nutrients

– Selection pressures
• Adaptations
• Niche differentiation
• Biodiversity

• Biotics abiotics
– Ecosystem engineering

• e.g. soil water retention

– Carbon sequestration
– Climate regulation

• e.g. precipitation recycling

• Disturbance regime 
feedbacks
– Fires, floods
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• Recently developed by IUCN (Keith et al., 2020)
• Process-based approach to ecosystem classification across the 

whole planet
• Ecological assembly theory is used to identify key properties that 

distinguish functionally related ecosystems
• Pros: Complies with all design criteria, explicit theoretical 

foundation and takes ecosystem as its conceptual base, strong 
biological component

• Cons: Mapping in progress, less focus on agricultural/urban areas

The IUCN RLE classification
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Contributors: DA Keith, NA Brummitt, A Etter 

11 
 

T1.3 Tropical-subtropical montane rainforests 
Biome: Tropical-subtropical forests. Realm: Terrestrial 

Ecological traits: Closed-canopy evergreen forests on tropical mountains usually have a single-layer low tree 
canopy (approx.. 5-20m tall) with small leaf sizes (microphyll-notphyll) and high SLA. Structure and taxonomic 
diversity become more diminutive and simpler with altitude, culminating in ‘elfinwood’ forms. Conspicuous 
epiphytic ferns, bryophytes, lichens, orchids and bromeliads drape tree branches and are able to exploit 
atmospheric moisture (cloud stripping), but grasses are rare or absent. Moderate productivity is fuelled by 
authochthonous energy sources, limited by cool temperatures, possibly high exposure to UV-B radiation and 

sometimes by shallow soil and/or wind exposure. 
Growth and reproductive phenology is aseasonal or 
weakly seasonal. Plant propagules are dispersed 
mostly by wind, also by territorial birds and mammals. 
Taxonomic diversity is moderate to low, especially in 
the tree canopy, but there is often high local endemism 
at higher altitudes in most groups, especially amphibia, 
birds, plants and invertebrates. Gap-phase dynamics is 
driven by individual tree-fall or lightning strikes, more 
rarely by extreme wind storms in some areas. Seedling 
banks are common (seedbanks uncommon), most 
plants are shade tolerant and able to recruit in shade. 

Cloud forest, Mt Gower, Lord Howe Island (Oceania)  
Source: David Keith (2018) 

Key ecological drivers: There is a reliable 
year-round rainfall surplus over 
evapotranspiration, with high humidity and 
substantial cloud moisture component. 
Altitudinal gradients in temperature, 
precipitation and exposure are pivotal in 
ecosystem structure and function. Frequent 
cloud cover from orographic uplift and closed 
tree canopies maintain a moist microclimate 
and shady conditions. Temperatures are mild-
cool, decreasing with altitude but above 0°C in 
all months of the year, with low-moderate 
seasonal variability and moderate-high 
diurnal variability. Landslides are a significant 
form of disturbance that drives successional 
dynamics on steep slopes and are exacerbated by extreme rainfall events. Mountains experience elevated UV-B 
radiation with altitude and are exposed to tropical storms in some regions. 

Distribution: Humid tropical and subtropical regions in east Africa, east Madagascar, southeast Asia, west 
Oceania, northeast Australia, central and 
tropical south America. 

References: 
Gradstein SR, Homeier J, Gansert D (2008) 
The tropical mountain forest – patterns and 
processes in a biodiversity hotspot. 
Biodiversity and Ecology Series 2. 
Göttingen, Centre for Biodiversity and 
Ecology. 
Hamilton LS, Juvik JO, Scatena FN (1995) 
Tropical Montane Cloud Forests. Ecological 
Studies. 110. Springer-Verlag, Berlin.

Keith et al. (2020)
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Next Steps

• Crosswalking with national classifications
• More detail in anthropogenic ET’s

– Proposal: FAO land use classification
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Identifying Ecosystem Types by linking local Nature 
management types to IUCN GET

IUCN NL Ecosystem Types Nature Management Types EUNIS Habitat types
Realm Biome Functional group 2006/2013 2018 (Eng) (Eng)
Terrestrial T1 Tropical-subtropical forests (none)

T2 Temperate-boreal forests & woodlandsT2.1 Boreal and temperate montane forests and woodlands
T2.2 Temperate deciduous forests and shrublands21 Deciduous forest Semi-natural forest N14.03 Carpinus/Fraxinus forest 9160 : Sub-Atlantic and medio-European oak or oak-hornbeam forests of the Carpinion betuli

11 Coastal dunes (veg.) N15.01 Dune forests 2180 : Wooded dunes of the Atlantic, Continental and Boreal region
23 Mixed forest N15.02 Pine/oak/beech forest 9190 : Old acidophilous oak woods with Quercus robur on sandy plains

9120 : Atlantic acidophilous beech forests with Ilex and sometimes also Taxus in the shrublayer (Quercion robori-petraeae or Ilici-Fagenion)
9110 : Luzulo-Fagetum beech forests

T2.3 Oceanic temperate rainforests
…

T3 Shrublands & shrubby woodlands T3.1 Seasonally dry tropical shrublands
T3.2 Seasonally dry temperate heaths and shrublands
T3.3 Cool temperate heathlands 24 Heathland Dry heath N07.01 Dry heathland 2310 : Dry sand heaths with Calluna and Genista

2320 : Dry sand heaths with Calluna and Empetrum nigrum
4030 : European dry heaths
5130 : Juniperus communis formations on heaths or calcareous grasslands

25 Driftsand Driftsand N07.02 Inland dunes 2330 : Inland dunes with open Corynephorus and Agrostis grasslands
T3.4 Rocky pavements, screes and lava flows

T4 Savannas and grasslands T4.1 Trophic savannas
…
T4.5 Temperate grasslands 27 Semi-nat. grasslands Semi-natural grasslands N10.01 Wet poor meadows 6410 : Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion caeruleae)

7140 : Transition mires and quaking bogs
7230 : Alkaline fens

N10.02 Moist hay meadows 6510 : Lowland hay meadows (Alopecurus pratensis, Sanguisorba officinalis)
~ 6410 : Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion caeruleae)

7140 : Transition mires and quaking bogs
7230 : Alkaline fens

N11.01 Dry poor meadows 6210 : Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important orchid sites)
6130 : Calaminarian grasslands of the Violetalia calaminariae
6230 : Species-rich Nardus grasslands, on silicious substrates in mountain areas (and submountain areas in Continental Europe)
6210 : Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* important orchid sites)

N12.02 Herb-rich grassland 6510 : Lowland hay meadows (Alopecurus pratensis, Sanguisorba officinalis)
1330 : Atlantic salt meadows (Glauco-Puccinellietalia maritimae)

N12.03 Arrhenatherum hay meadow 6510 : Lowland hay meadows (Alopecurus pratensis, Sanguisorba officinalis)
N12.04 Saline and flooded grassland 1330 : Atlantic salt meadows (Glauco-Puccinellietalia maritimae)

1310 : Salicornia and other annuals colonizing mud and sand
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T7 Intensive land use systems T7.1 Croplands 1 Annuals Cropland (intensive) –
2 Perennials Perennials (intensive) –

T7.2 Sown pastures and old fields 4 Pastures Pastures (intensive) –

T7.3 Plantations 21 Deciduous forest Production and other forest N16.03 Dry production forest 9190 : Old acidophilous oak woods with Quercus robur on sandy plains
9120 : Atlantic acidophilous beech forests with Ilex and sometimes also Taxus in the shrublayer (Quercion robori-petraeae or Ilici-Fagenion)

22 Needleleaf forest N16.04 Moist production forest 91E0 : Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion albae)
9120 : Atlantic acidophilous beech forests with Ilex and sometimes also Taxus in the shrublayer (Quercion robori-petraeae or Ilici-Fagenion)
9160 : Sub-Atlantic and medio-European oak or oak-hornbeam forests of the Carpinion betuli
9190 : Old acidophilous oak woods with Quercus robur on sandy plains

Txx Intensive horticulture 3 Greenhouses Greenhouses
(none) Open-air container horticulture

T7.4 Urban and infrastructure lands41 Residential Residential (urban)
Residential (rural)

42-48 Offices and businesses Industrial/business parks
Mining pits etc.

27 Public green space Public green space
Sports park
Semi-public recreational
Recreation (accomodation)

45 Infrastructural / paved Infrastructure
6 Farmyards and barns Residential (rural)

T8* Extensive land use systems T8.1* Extensive croplands 1 Annuals Cropland (extensive) N12.05 Herb-rich cropland
A01.02 Croplands (fauna supporting)
A01.03 Geese foraging areas
A02.02 Croplands w. high floral value
A12.01 Croplands (breeding birds habitat)
A12.02 Croplands (winter birds habitat)
A12.03 Croplands (Hamster habitat)

2 Perennials Perennials (extensive) L01.09 Traditional orchards
T8.2* Extensive pastures 27 Semi-nat. grasslands Pastures (extensive) N13.01 Moist farmland bird grassland

N13.02 wintering migrant bird meadow
A01.01 Meadow birds
A01.03 Geese foraging areas
A01.04 Insect-rich grassland
A02.01 Pastures w. high floral values
A11.01 Meadow birds (open landscape)
A11.02 Meadow birds (reed, high veg.)
A11.03 Winter birds

T8.3* Extensive Plantations 21 Deciduous forest Semi-natural forest N17.02 Dry coppice 9190 Old acidophilous oak woods with Quercus robur on sandy plains
22 Needleleaf forest 9120 : Atlantic acidophilous beech forests with Ilex and sometimes also Taxus in the shrublayer (Quercion robori-petraeae or Ilici-Fagenion)
23 Mixed forest 9110 : Luzulo-Fagetum beech forests

2180 : Wooded dunes of the Atlantic, Continental and Boreal region
N17.06 Moist coppice 91E0 : Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion) incanae, Salicion albae)

91F0 : Riparian mixed forests of Quercus robur, Ulmus laevis and Ulmus minor, Fraxinus excelsior or Fraxinus angustifolia, along the great rivers (Ulmenion minoris)
9160 : Sub-Atlantic and medio-European oak or oak-hornbeam forests of the Carpinion betuli

N17.03 historical estate forest
N17.04 Duck decoys
N17.05 Willow coppice 91E0 : Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion albae)

T8.4* Other extensive rural 5 Field borders, hedgerows etc Hedgerows etc N12.01 flower dyke
L01.02 Tree hedge
L01.03 Alnus tree hedge
L01.05 Clipped hedgerow
L01.06 Shrub hedgerow
L01.07 Tree-lined lane

- L01.08 Pollard tree
29 Other unpaved Fallow & other extensive use

N12.06 Rough grass and shrubs
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Terrestrial Ecosystem Types

Group Ecosystem Type
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Wet semi natural Seminat. forest 0.2 0.8 1 0.8 2

other forest 0.2 0.2 0.6 1 0.6 3

tree l ines 0.33 0.3 0.66 0.33 2

Heathland 1 1 1 1

Driftsand 0.2 0.2 0.2 1

Seminat. Grassland 0.25 0.25 0.25 0.75 0.25 3

Other unpaved 0 0 0

Agriculture Cropland (intensive used) 1 1 1 1

Cropland (extensive) 0.5 0.5 0.5 1

Pasture (intensive) 1 1 1 1

Pasture (extensive) 0.5 0.5 1 0.5 2

Perennials (intensive) 0.8 0.8 0.8 1

Perennials (extensive) 0.4 0.4 0.4 1
Field borders 0.2 0.2 0.4 0.2 2

Fallow 0.5 0.5 1 0.5 2

Green houses 1 1 1 1

Pots & container horticulture 0.2 0.2 0.2 0.6 0.2 3

Built-up Built up (urban) 1 1 1 1

Built up (rural) 1 1 1 1

Industrial  estate 1 1 1 1

Other terrain use 1 1 1 1

Infrastructure 1 1 1 1

Sport park 1 1 1 1

Public park 0.5 0.5 0.5 1

Leisure 0.5 0.5 0.5 1

Recreational residence 0.5 0.5 0.5 1




