
Forests affect near-surface water vapour by processes such as evapotranspiration and their structural
characteristics, such as roughness length. These interactions with forest effects on wind and
temperature influence local humidity levels and can affect phenomena such as fog formation. Near-
surface humidity has significant implications for the prevalence of plant diseases. Forest management
practices that support and optimize water vapour fluxes can help regulate local climate and improve
ecosystem health (Oksanen et al., 2018).
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DEFINITION
Water vapour is the gaseous phase of water
resulting from evaporation and transpiration,
influenced by temperature and evapotranspiration.
It is one state of water within the hydrosphere
(based on the GCOS website).

COMMON INTERNATIONAL CLASSIFICATION OF
ECOSYSTEM SERVICES (CICES) 
The indicator ‘water vapour’ can be assigned to
the regulation of physical, chemical or
biological conditions and linked to the Forest
Ecosystem Service ‘regional climate regulation’
because it reflects the role of forests in releasing
water in form of vapour, which not only
contributes to cloud formation and regional
precipitation patterns but also helps regulate the
internal microclimate of the forest, influencing
temperature and humidity levels.

REFERENCE TO INDICATORS IN
INTERNATIONAL INDICATOR SETS

Essential Climate Variable

EXPLANATION OF DECARBONISATION BENEFIT
Water vapor affects the forest carbon cycle by
influencing plant transpiration rates and soil
moisture levels. Increased water vapor can enhance
transpiration, promoting plant growth and carbon
uptake, while also affecting microbial activity and
decomposition rates in the soil. Vertically integrated
water vapor influences the forest carbon cycle by
regulating atmospheric moisture availability. Higher
levels of vertically integrated water vapor can
enhance plant transpiration rates, affecting water
stress levels, plant growth, and ultimately carbon
uptake in forest ecosystems (Greco et al., 1996; Law
et al., 2002).

MEASUREMENT UNIT
Surface air relative humidity (%)
Surface air specific humidity (mm, kg/kg,
kg/m², ppmv)

DATA SOURCES

RegCM 
REMO-iMOVE 
3D-CMCC-FEM https://optforeu.eu/modelling-
and-dss/

RegCM 
REMO-iMOVE 
CERRA reanalysis surface air (2m) data on
specific humidity (monthly) 
EURO-CORDEX Regional Climate Model
future projection data 
Data code accessible via Zenodo

National up to Pan-European levelCSA level

https://doi.org/10.1007/124_2017_15
https://gcos.wmo.int/site/global-climate-observing-system-gco
https://gcos.wmo.int/en/essential-climate-variables/surface-vapour/
https://doi.org/10.1111/J.1365-2486.1996.TB00071.X
https://doi.org/10.1016/S0168-1923(02)00104-1
https://doi.org/10.1016/S0168-1923(02)00104-1
https://optforeu.eu/modelling-and-dss/
https://optforeu.eu/modelling-and-dss/
https://climate.copernicus.eu/copernicus-regional-reanalysis-europe-cerra
https://www.euro-cordex.net/
https://doi.org/10.5281/zenodo.14789833
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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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DIRECTION OF INDICATOR VALUE FOR A POSITIVE EFFECT ON CARBON MITIGATION Increase 

 

Near surface air relative humidity [%] (2 m above ground): Annual mean values and linear trend 1981-
2020 area-averaged over selected CSAs for ERA5-driven REMO-iMOVE simulations with and without land

use land cover changes (LULCC). The differences between the two simulations show the effect of LULCC on
the regional climate.
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