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Research motivation and aim
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* Southern Europe is a climate change hot spot and affected by -
. 0

disproportionately large phenological changes compared to other

world regions

 How did phenological phases shift in southern Europe over the last

decades for different plant functional types?

* Which are the main climatological drivers of phenological patterns?

I\/Iethods

Linear (mixed effect) model based on 2586 time series
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and precipitation sum
 BBCH scale aggregated into four categories (leaf unfolding,
flowering, fruiting, senescence)

Plant functional type

Deciduous broadleaf tree
Evergreen needleleaf tree
Evergreen broadleaf tree
Deciduous shrub
Evergreen shrub

Crop

Perennial herb
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Species
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Europe’s eyes on Earth

Data set “ Time span

E-OBS Climatological 1950-2020 Europe
PEP725 Phenological 1946-2020 Europe
Tempo / Phenological 1954-2020 France
Perpheclim

AEMET Phenological 1984-2020 Spain
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Results

 Temporal development

 Advancement of leaf unfolding, flowering and fruiting

(Fig. 1)
* No clear pattern for senescence (Fig. 1)
 Advancement of phenophases of deciduous
broadleaf trees is slower compared to crops and
shrubs (Fig. 2)
* Climatic predictors
* Temperature of the preceding 2 months determines
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Senescence

Slope magnitude
Fig. 1: Magnitude of regression slope of phenological trends (days per year)
for all species for leaf unfolding, flowering, fruting and senescence

Leaf unfolding Flowering Fruiting Senescence
Alnus glutinosa 13 Prunus persica 6 Corylus avellana IHQ L
. . . Betula pendula: 22
Fagus sylvatica 19 Tussilago farfara 17
] | Malus domestica: 8
Aesculus hippocastanum 22 Quercus robur 4
Fraxinus excelsior 9 Ribes rubrum: . 10 Quercus robur 4 Prunus domestica 15
Pyrus communis = cornus mas . & Aesculus hippocastanum 21
Triticum aestivum Winter: 7] Pyrus communis: 51 Fagus sylvatica 22
. | , Pyrus communis 7
Tilia cordata 18 Prunus avium 66
Prunus domestica 6 Alnus glutinosa 16 Prunus domestica 13 Quercus robur 16
Prunus avium 5| Malus domestica 58
1] Prunus avium 12
Prunus spinosa - 7] Salix caprea 18 Pyrus communis: 5
|| | Cornus mas 5
Betula pendula: 17  Robinia pseudoacacia 50 I 1T
Picea abies - Tilia cordata 26  Triticum aestivum Winter 12 Tilia cordata- 25
Sambucus nigra: - Vitis vinifera - 25 N
Vitis vinifera: 19
Solanum tuberosum 5 Taraxacum officinale 24 Prunus avium 24
Vitis vinifera: - 18 Sambucus nigra: - 37 Sambucus nigra . 21
Syringa vulgaris - 8 Olea europaea - 6 Avena sativa Summer 6 Malus domestica 7
Quercus robur 18 Picea abies: - 5
Zea mays 11
Ribes rubrum - 5| Solanum tuberosum 6 , |
_ ~ Aesculus hippocastanum 29
Zea mays ¥ Dactylis glomerata- 12 Hordeum vulgare Winter 9
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Fig. 2: Mean magnitude of regression slope of phenological trends (days per year) per species and
phenophase. The corrresponding number of time series is stated on the right side of each bar.
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previous 2-4 months predominate (Fig. 3) 729 e =S 35 5 &
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* Dry conditions advance leaf unfolding and flowering ST T g

(Fig. 3)

Variable
Fig. 3: Regression coefficient of explanatory variables for various species for the

phenophases leaf unfolding, flowering, fruting and senescence. Mean temperature (tg),
precipitation sum (rr) and their interaction term (tg:rr) are shown for time lags of O, 30,
60, 90 and 120 days. Significant coefficients are indicated by black crosses.



