Joint vs. separate parameterization of GPP,
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E = βE κ D + α(1 − faP P F D )min(fW,E , 1)φ,
(2)
E
D
where E is evapotranspiration (mm). βE , κE and α are fitted parameters. fW,E is REW-threshold
when soil evaporation starts to decrease.
OIL WATER is predicted with a simple single layer model. The water holding capacity of soil is
determined with effective depth. Throughfall and snowmelt (that depends on snowcover and
temperature) fill the soil water storage. Transpiration, soil evaporation and drainage empty soil water
storage above soil field capacity.
ARAMETERISATION of the model was made with adaptive MCMC algorithm [2]. Non-informative
priors were used in the calibration. MCMC runs resulted in converged parameter chains, which
represented plausible parameter posteriors for all calibrated 16 parameters of the model when a joint
calibration was conducted. Similarly, plausible posterior densities were obtained for model parameters when the submodels were calibrated separately (8 parameters calibrated for GPP-model, 5
for ET, 3 for SWC). Separate parameterisation were also made with classical non-linear regression,
which provided the maximum likelihood estimates of the model parameters, and verified the results
obtained with adaptive MCMC.
REDICTIONS of jointly and separately calibrated model were made using submodel predictions as
inputs to other submodels in both cases, as would be made in model applications elsewhere.
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where β is the potential LUE of the ecosystem, φ is photosynthetic photon flux density (PPFD) during
day. faP P F D is the fraction of PPFD absorbed by the canopy. Environmental modifiers reduce the
GPP under sub-optimal conditions: fL accounts for light saturation of photosynthesis, fD the effect
of VPD, D, and fW accounts for the effect limited soil water.
VAPOTRANSPIRATION model uses the GPP prediction to estimate the transpiration, and soil water
content to estimate evaporation from non-stomatal components, i.e. mainly from soil:
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2. Model and parameterization
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constructed and linked a set of simple models to predict daily ecosystem gross primary production (GPP) [1], evapotranspiration (ET), and soil water content (SWC). We calibrated the
model using Bayesian approach, which provides a way to parameterize models with numerous unknown explanatory variables and where submodels may be mutually dependent.
BJECTIVE of this study was to examine the predictions of the ecosystem model parameterized
in two ways: i) in joint calibration, all model parameters were calibrated at the same time, and
submodel predictions were used as inputs to other submodels. ii) In separate calibration of submodels, only the parameters of the submodels were calibrated. Contrary to the joint calibration,
measurements of variables causing dependencies between the submodels were used as inputs to
other submodels in the separate calibration.
We presumed that separate calibration of submodels provides the best estimates of model parameters for each submodel’s own prediction. However, when these predictions are used by other submodels, predictions of other submodels become uncertain. If uncertainties are large, this may lead
even to an unrealistic set of predictions. Data for calibration of the model came from Hyytiälä eddycovariance site and covered years 1998-2009.
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1. Introduction
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predicted with the jointly parameterised model replicated the measured soil water
variation well (Fig 1). When the submodels were parameterized separately, the model could not
replicate the measured variation in soil water adequately.
AND ET predictions of jointly and separately calibrated model were fairly similar (Fig 2),
although the former could not simulate the most extreme drought events. Consequently,
the separately calibrated model had weaker performance in the driest year (2006), when clear reductions in GPP and ET were measured (Fig 3).
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Figure 2: Predictions and residuals of GPP and evapotranspiration using jointly and separately
calibrated models.
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Figure 3: Performances of the jointly and separately calibrated models in different years.

4. Conclusions

0

50

Predicting of soil water content, and its effects on vegetation processes is sensitive to how model
is calibrated. Trees can stand fairly low soil water contents, until the GPP and ET start to decrease
quickly, and predicting this threshold is challenging. In our case, separately calibrated model failed
predicting this threshold because submodel parameters were adjusted to optimally respond to measured variation in SWC, which could not be replicated when the model was applied. Predicting
vegetation responses with jointly calibrated model is more justified than using separately calibrated
model.
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3. Results
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Figure 1: Predictions of soil water and its residuals (measured-modelled) using jointly and separately calibrated models.
and separate calibration of the model yielded fairly similar parameters. However, the small
differences in the parameter estimates influenced the predictions of soil water, which had consequences on GPP and ET predictions.
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