
Forests have a significant impact on runoff through their forest cover, forest types, soil structure, and
interception capacity. Forest management practices that enhance a denser canopy cover and improve
the soil structure can reduce runoff, improving water infiltration and storage in the soil. This has
significant impacts on the local and regional water cycle, preventing soil erosion and maintaining
water quality (Bonnesoeur et al., 2019).
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DEFINITION
Runoff is the flow of water over the land
surface and through the subsurface that returns
to water bodies, generated from the portion of
precipitation and snow/ice melt that does not
evaporate, transpire, refreeze, or infiltrate; it
occurs when soils are saturated or when
impervious surfaces limit infiltration, and is
influenced by precipitation intensity and soil
moisture conditions (based on IPCC, 2022).

COMMON INTERNATIONAL CLASSIFICATION OF
ECOSYSTEM SERVICES (CICES) 
The indicator ‘runoff’ 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 forest's role in influencing water
movement across the landscape, where forests
help regulate runoff through soil infiltration and
vegetation cover, which can affect local
hydrological cycles and contribute to regional
climate stability.

EXPLANATION OF DECARBONISATION
BENEFIT
Runoff is an important part of the water
balance in forests and influences the soil
moisture which contributes to healthy forest
ecosystems and therefore to carbon
sequestration (Beldring, 2002).

MEASUREMENT UNIT
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SUB-INDICATORS
Total runoff
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DATA SOURCES

RegCM 
REMO-iMOVE
3D-CMCC-FEM 

RegCM 
REMO-iMOVE 
CERRA reanalysis monthly runoff data
EURO-CORDEX Regional Climate Model
future projection data
Data code accessible via Zenodo
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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 Decrease

Daily surface runoff [mm/day]: 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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