Table S1 Overview of model diagnostics concerning the number of basis dimensions (k). The final model was fit with k = 4 for the predictor CDt-1_3 and k = 5 for all other predictors.
	
	
	Final model
	Model with k = 10
	Model with k = 4

	Species
	Predictor
	k'
	edf
	k index
	p-value
	k'
	edf
	k index
	p-value
	k'
	edf
	k index
	p-value

	F. sylvatica
	s(Aget)
	4
	3.291
	0.965
	0.02
	9
	7.622
	0.978
	0.13
	3
	2.988
	0.977
	0.05

	F. sylvatica
	s(CDt-1_3)
	3
	1.977
	1.010
	0.838
	9
	4.824
	0.988
	0.34
	3
	1.981
	0.957
	< 0.001

	F. sylvatica
	te(T-JJAt-2, P-JJAt-2)
	24
	17.243
	[bookmark: _GoBack]0.788
	< 0.001
	99
	51.440
	0.849
	< 0.001
	15
	12.119
	0.78
	< 0.001

	F. sylvatica
	te(T-JJAt-1, P-JJAt-1)
	24
	21.199
	0.77
	< 0.001
	99
	61.138
	0.847
	< 0.001
	15
	13.111
	0.781
	< 0.001

	F. sylvatica
	te(T-MAMt, P-MAMt)
	24
	19.469
	0.781
	< 0.001
	99
	61.453
	0.841
	< 0.001
	15
	14.725
	0.803
	< 0.001

	Q. robur/Q. petraea
	s(Aget)
	4
	3.465
	0.934
	< 0.001
	9
	7.403
	0.951
	< 0.001
	3
	2.870
	0.95
	< 0.001

	Q. robur/Q. petraea
	s(CDt-1_3)
	3
	1.981
	1.025
	0.978
	9
	2.901
	0.992
	0.322
	3
	1.877
	1.013
	0.875

	Q. robur/Q. petraea
	te(T-JJAt-2, P-JJAt-2)
	24
	15.883
	0.751
	< 0.001
	99
	34.828
	0.796
	< 0.001
	15
	10.995
	0.793
	< 0.001

	Q. robur/Q. petraea
	te(T-JJAt-1, P-JJAt-1)
	24
	14.818
	0.764
	< 0.001
	99
	33.335
	0.801
	< 0.001
	15
	9.769
	0.794
	< 0.001

	Q. robur/Q. petraea
	te(T-MAMt, P-MAMt)
	24
	13.277
	0.758
	< 0.001
	99
	38.426
	0.799
	< 0.001
	15
	8.589
	0.779
	< 0.001

	A. pseudoplatanus
	s(Aget)
	4
	3.569
	0.851
	< 0.001
	9
	6.748
	0.869
	< 0.001
	3
	2.885
	0.843
	< 0.001

	A. pseudoplatanus
	s(CDt-1_3)
	3
	0
	0.985
	0.212
	9
	0
	1.015
	0.762
	3
	0
	0.975
	0.092

	A. pseudoplatanus
	te(T-JJAt-2, P-JJAt-2)
	24
	5.908
	0.795
	< 0.001
	99
	21.932
	0.866
	< 0.001
	15
	5.209
	0.786
	< 0.001

	A. pseudoplatanus
	te(T-JJAt-1, P-JJAt-1)
	24
	9.228
	0.814
	< 0.001
	99
	16.941
	0.886
	< 0.001
	15
	7.127
	0.806
	< 0.001

	A. pseudoplatanus
	te(T-MAMt, P-MAMt)
	24
	10.224
	0.768
	< 0.001
	99
	29.629
	0.843
	< 0.001
	15
	7.732
	0.754
	< 0.001

	F. excelsior
	s(Aget)
	4
	2.627
	0.869
	< 0.001
	9
	2.924
	0.893
	< 0.001
	3
	2.339
	0.851
	< 0.001

	F. excelsior
	s(CDt-1_3)
	3
	1.884
	0.922
	< 0.001
	9
	2.174
	0.941
	0.002
	3
	1.902
	0.91
	< 0.001

	F. excelsior
	te(T-JJAt-2, P-JJAt-2)
	24
	11.374
	0.887
	< 0.001
	99
	23.123
	0.919
	< 0.001
	15
	9.430
	0.867
	< 0.001

	F. excelsior
	te(T-JJAt-1, P-JJAt-1)
	24
	10.263
	0.878
	< 0.001
	99
	17.085
	0.897
	< 0.001
	15
	7.542
	0.858
	< 0.001

	F. excelsior
	te(T-MAMt, P-MAMt)
	24
	8.386
	0.897
	< 0.001
	99
	14.865
	0.915
	< 0.001
	15
	6.086
	0.877
	< 0.001

	P. abies
	s(Aget)
	4
	3.892
	0.978
	0.078
	9
	7.817
	0.974
	0.038
	3
	2.984
	0.983
	0.095

	P. abies
	s(CDt-1_3)
	3
	2.668
	0.973
	0.03
	9
	4.584
	0.997
	0.422
	3
	2.412
	0.974
	0.028

	P. abies
	te(T-JJAt-2, P-JJAt-2)
	24
	20.316
	0.733
	< 0.001
	99
	62.876
	0.749
	< 0.001
	15
	11.536
	0.713
	< 0.001

	P. abies
	te(T-JJAt-1, P-JJAt-1)
	24
	20.585
	0.728
	< 0.001
	99
	75.085
	0.747
	< 0.001
	15
	11.789
	0.718
	< 0.001

	P. abies
	te(T-MAMt, P-MAMt)
	24
	20.129
	0.729
	< 0.001
	99
	75.390
	0.772
	< 0.001
	15
	14.120
	0.709
	< 0.001

	A. alba
	s(Aget)
	4
	3.939
	0.918
	< 0.001
	9
	7.524
	0.969
	0.025
	3
	2.976
	0.903
	< 0.001

	A. alba
	s(CDt-1_3)
	3
	2.824
	0.989
	0.278
	9
	4.911
	1.003
	0.578
	3
	2.832
	1.004
	0.657

	A. alba
	te(T-JJAt-2, P-JJAt-2)
	24
	17.985
	0.717
	< 0.001
	99
	52.980
	0.772
	< 0.001
	15
	12.785
	0.689
	< 0.001

	A. alba
	te(T-JJAt-1, P-JJAt-1)
	24
	18.556
	0.698
	< 0.001
	99
	65.290
	0.774
	< 0.001
	15
	11.377
	0.676
	< 0.001

	A. alba
	te(T-MAMt, P-MAMt)
	24
	19.014
	0.711
	< 0.001
	99
	56.905
	0.783
	< 0.001
	15
	12.880
	0.691
	< 0.001

	P. sylvestris
	s(Aget)
	4
	3.623
	0.989
	0.312
	9
	7.589
	0.988
	0.24
	3
	2.826
	0.975
	0.038

	P. sylvestris
	s(CDt-1_3)
	3
	2.174
	0.983
	0.182
	9
	3.009
	0.988
	0.255
	3
	1.934
	0.983
	0.17

	P. sylvestris
	te(T-JJAt-2, P-JJAt-2)
	24
	14.053
	0.768
	< 0.001
	99
	41.413
	0.836
	< 0.001
	15
	9.408
	0.779
	< 0.001

	P. sylvestris
	te(T-JJAt-1, P-JJAt-1)
	24
	16.979
	0.765
	< 0.001
	99
	47.979
	0.844
	< 0.001
	15
	13.546
	0.779
	< 0.001

	P. sylvestris
	te(T-MAMt, P-MAMt)
	24
	12.775
	0.77
	< 0.001
	99
	40.475
	0.844
	< 0.001
	15
	7.799
	0.778
	< 0.001

	P. menziesii
	s(Aget)
	4
	2.624
	0.89
	< 0.001
	9
	2.844
	0.927
	0.002
	3
	2.435
	0.881
	< 0.001

	P. menziesii
	s(CDt-1_3)
	3
	0.938
	1.004
	0.598
	9
	0.932
	1.024
	0.835
	3
	0.94
	1.012
	0.693

	P. menziesii
	te(T-JJAt-2, P-JJAt-2)
	24
	12.450
	0.889
	< 0.001
	99
	20.214
	0.938
	< 0.001
	15
	8.984
	0.869
	< 0.001

	P. menziesii
	te(T-JJAt-1, P-JJAt-1)
	24
	4.417
	0.924
	< 0.001
	99
	5.208
	0.969
	0.102
	15
	3.573
	0.909
	< 0.001

	P. menziesii
	te(T-MAMt, P-MAMt)
	24
	8.595
	0.942
	0.002
	99
	15.163
	0.986
	0.265
	15
	7.249
	0.908
	< 0.001
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Figure S1 Comparison of partial effects of the predictor tree age in the year t in the respective final model (green solid line), the model with k = 10 (blue dashed line) and k = 4 (brown dotted line).
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Figure S2 Comparison of partial effects of the predictor mean crown defoliation in the three preceding years in the respective final model (green solid line), the model with k = 10 (blue dashed line) and k = 4 (brown dotted line).


[image: ]
Figure S3 Comparison of the partial effects of the tensor product smooth of temperature and precipitation deviation from long-term (1981-2010) means in June, July and August of the year t-2 in the respective final model, the model with k = 10 and with k = 4.
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Figure S4 Comparison of the partial effects of the tensor product smooth of temperature and precipitation deviation from long-term (1981-2010) means in June, July and August of the year t-1 in the respective final model, the model with k = 10 and with k = 4.
[image: ]
Figure S5 Comparison of the partial effects of the tensor product smooth of temperature and precipitation deviation from long-term (1981-2010) means in March, April and May of the current year t in the respective final model, the model with k = 10 and with k = 4.
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