
 

High tree species diversity is generally associated with positive effects on forest productivity
structural complexity, and on ecosystem services such as carbon sequestration. However, it must be
considered that some natural forest ecosystems have only one or two tree species, e.g. natural
subalpine spruce stands. 
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MEASUREMENT UNIT
ha
Share of forest area with certain diversity of species
(%)

COMMON INTERNATIONAL
CLASSIFICATION OF ECOSYSTEM SERVICES
(CICES) 
The indicator ‘tree species diversity’ can be
assigned to the regulation of physical,
chemical or biological conditions and linked
to the Forest Ecosystem Service ‘biodiversity
support’ because a variety of tree species
supports ecosystem stability, carbon uptake
and resilience, providing the foundation for
diverse habitats that enhance biodiversity.

REFERENCE TO INDICATORS IN
INTERNATIONAL INDICATOR SETS

Part of Forest Europe 4.1
Shannon index
Gini index

EXPLANATION OF DECARBONISATION
BENEFIT
A decrease of forest area with a single tree
species occurring in forests where a greater
diversity of species would typically be
expected, increases the carbon mitigation
potential of the forest area. Conversely, an
increase of forest area, with a greater diversity
of species, has the effect of enhancing the
forest's resilience and its capacity to sequester
carbon (Pedro et al., 2015).

SUB-INDICATORS
Forest area with one tree species occurring
Forest area with 2-5 tree species occurring
Forest area with 6+ tree species occurring

DEFINITION
Tree species diversity refers to the number and
abundance of different tree species within a defined
area, representing a critical component of forest
ecosystem health and resilience.

Tree species diversity (No of tree
species). Simulation in beech forests

(EFT6) in the Romanian CSA from
2006-2100 for trees in age class 4 (61-

80 years), applying a scenario with
low future CO  emissions, and
different forest management
options. Source: PICUS model.
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DIRECTION OF INDICATOR VALUE FOR A POSITIVE EFFECT ON
CARBON MITIGATION

Increase forest area
with many tree

species occurring

Decrease forest
area with one tree

species (if not
naturally occurring)

https://doi.org/10.1007/s00442-014-3150-0
https://lifestyle.sustainability-directory.com/area/tree-species-diversity/
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ABOUT THE PROJECT

The 4-year project ‘OPTimising FORest management
decisions for a low-carbon, climate resilient future in
Europe' (OptFor-EU) will support EU forests in their
capacity to mitigate and adapt to climate change.
From science to practice, with a user-centred
Decision Support System (DSS) assisting decision-
making, OptFor-EU will work on management
practices, ecosystem service provision and CO  sink
provided by forests, enhancing forest resilience and
its capacities to mitigate climate change.
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DATA SOURCES

3D-CMCC-FEM 
PICUS 

Forest Europe database

Tree species diversity (No of tree species).
Simulation in beech forests (EFT6) in the

Italian CSA from 2006-2100 for trees in age
class 5 (81-100 years), applying a scenario with
low future CO emissions, and different forest
management options. Source: PICUS model.
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Tree species diversity (Gini index). Simulation
in beech forests (EFT6) in the Italian CSA from
2006-2100 for trees in age class 5 (81-100 years),

applying a scenario with low future CO
emissions, and different forest management

options. Source: PICUS model (The Gini index is
an equality index between 0 (=maximum

equality, i.e. all trees with the same species and 1
(=maximum inequality, i.e. more than 6 species).
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Tree species diversity (Shannon index).
Simulation in beech forests (EFT6) in the Italian
CSA from 2006-2100 for trees in age class 4 (61-

81 years), applying a scenario with low future
CO emissions, and different forest

management options. Source: PICUS model
(The Shannon index combines species richness

(the total number of species) and species
evenness (the relative abundance of each

species) into a single metric). 
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National up to Pan-European levelCSA level

https://fra-data.fao.org/FE/panEuropean/home/
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