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Introduction

Phenology = timing of seasonal life cycles

Traditional phenological models

e Statistical models
(based on historical series of phenological Spring Summer
. . . . Active growth
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Introduction

Traditional phenological models

* Process-based models
(relate phenological processes to environmental driving factors)

State of development Critical state for the
of phase n completion of phase n

Rate of development Environmental
of phase n variable




Introduction

Traditional phenological models

* Process-based models
(relate phenological processes to environmental driving factors)

e.g. temperature sums for dormancy break

Heat
accumulation/
/
o 7
5 /
= /
o) /
- A
° /
% Chilling - Y,
accumulation ing
O requirement /  |Heat
> requirement
g
S -—
S — o
me
End of endodormancy Budbreak

Luedeling et al. (2009) Agricultural and Forest Meteorology, 149:1854—1864




Introduction

Traditional phenological models

Main limitations:
* unrelated to plant growth and physiological status

» calibration not applicable to different sites (implicitly considers
stand demography, soil etc.) and future scenarios simulations

Main advantage:
* simple formulation and easy calibration

Aim: develop a physiologically-based model

* Coupling phenology to carbon allocation and nutritional status of
plants

» Test the effect of climate change and biotic stressors




Model description

Assumption 1: shoot tip
represents the whole plant
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Model description

Assumption 2: plant processes have different responses to
temperature

Photosynthesis
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Tissue growth
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Model description
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Model description

Effect of temperature on bud phenology

Effect of warmer winter temperature Effect of warmer spring temperature
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Model description
Effect of defoliation on bud phenology
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Results - calibration
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Results - validation
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Results

Theoretical simulations
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Conclusions

* Provides physiological basis for the effect of temperature on
winter and spring phenology

 Weak effect of defoliation (requires further testing)

WEAK POINTS:
« complex equations
* too many parameters (difficult calibration)

STRONG POINTS:
 good overall performance
e sjte-independent calibration
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