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Soil-vegetation-atmosphere (SVAT) models for
estimating climate change effects on
boreal ecosystems

Tuula Aalto (FMI), Leif Backman (FMI), Yao Gao (FMI), Tiina Markkanen (FMI), Francesco
Minunno (UHEL), Annikki Makela (UHEL), Jarmo Mékela (FMI), Mikko Peltoniemi (LUKE),
Maarit Raivonen (UHEL), Jouni Susiluoto (FMI), Tea Thum (FMI)

+ Data experts from SYKE, LUKE, UHEL and FMI

« Aim: To produce reliable estimates of northern land ecosystem responses
to environmental drivers in the current climate and for use in future climate
projections

« Methods: Apply two up-to-date SVAT models, calibrated using in situ and EO
data on boreal ecosystem seasonal dynamics, forest carbon exchange,
hydrology, soil carbon and wetlands
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Meteorologlcal variables Carbon fluxes
Time resolution 1 hour — 1 day and storages
+ CO2 concentration, SW and LW (soil and biomass)
radiation, wind speed, precipitation,
air temperature, pressure and
humidity SVAT R
model Energy fluxes

Vegetation and soil properties

+ E.g. plant functionaltype, leaf area,
cover fraction, soll type, field
capacity

JSBACH PREBAS

Land ecosystem model Semi-empirical stand flux model

Carbon and energy balances of the
whole landscape

Canopy values from stand properties.

Stand growth model based on carbon

Dynamic or prescribed vegetation acquisition and allocation in trees.

Both use the Finnish soil carbon model YASSO
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* New soil hydrology scheme: Improved soil moisture and evapotranspiration
-> implications for e.g. drought & run-offs

* New soil carbon module Yasso: Improved soil carbon content estimates
-> implications for soil respiration

« New methane module HIMMELI
-> Enables estimates of wetland methane emissions

« Boreal forest parameter optimisation using flux data: Improved gross primary
production and evapotranspiration -> implications for CO2 uptake and drought

Forest seasonality: New model descriptions and parameter optimisation using
flux and EO data -> implications to vegetation active period and CO2 balance
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Susiluoto et al., GMDD 2017, Raivonen et al., GMDD 2017
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( Model parameter optimisation with
Bayesian methods using GPP and
ET from boreal sites:

Makela et al., NPG 2016, Gao et al., HESS 2016



