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[bookmark: _Toc237619353]Table S1: Accuracy assessment for annual cropland extent maps in Europe
Derived from ESA-CCI-LC data using GLANCE training data. Here, OA, PA, and UA denote overall accuracy, producer accuracy, and user accuracy, respectively. Where n represents the number of crop samples utilized for the assessment, an equivalent sample size of non-crop samples has also been employed.
	Year
	OA
	PA
	UA
	n

	1999
	0.85
	0.90
	0.82
	2422

	2000
	0.86
	0.91
	0.82
	2527

	2001
	0.85
	0.91
	0.82
	2568

	2002
	0.85
	0.91
	0.81
	2624

	2003
	0.86
	0.91
	0.82
	2678

	2004
	0.85
	0.91
	0.82
	2688

	2005
	0.85
	0.91
	0.82
	2723

	2006
	0.85
	0.91
	0.81
	2695

	2007
	0.85
	0.91
	0.82
	2691

	2008
	0.86
	0.90
	0.83
	2689

	2009
	0.90
	0.95
	0.86
	30481

	2010
	0.86
	0.90
	0.83
	2822

	2011
	0.86
	0.91
	0.83
	2707

	2012
	0.89
	0.96
	0.85
	40333

	2013
	0.86
	0.91
	0.83
	2641

	2014
	0.86
	0.91
	0.82
	2632

	2015
	0.87
	0.94
	0.83
	43488

	2016
	0.85
	0.91
	0.82
	2619

	2017
	0.86
	0.91
	0.82
	2604

	2018
	0.85
	0.94
	0.80
	39529

	2019
	0.81
	0.89
	0.77
	444

	2020
	0.80
	0.89
	0.76
	386

	mean
	0.86
	0.91
	0.82
	-
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[bookmark: _Toc237619354]Fig. S 1: Independent validation of canopy height and tree-structure metrics across Europe.
 (a) Turubanova canopy height versus ALS-derived RH98 canopy height across 3,310 patches; (b) Turubanova canopy height versus ICESat-2 ATL08 observations; (c–e) ALS-based validation of tree cover, tree-cover connectivity, and tree-structure heterogeneity, respectively. Black solid lines show fitted linear relationships, orange dashed lines indicate the 1:1 relationship, and hexagon shading represents observation density.
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[bookmark: _Toc237619355]Fig. S 2: Cross-product validation of tree cover, tree-cover connectivity, and tree-structure heterogeneity against the Potapov canopy-height product for 2000, 2020, and temporal change. 
The black solid lines represent fitted linear relationships, while the orange dashed lines indicate the 1:1 relationship. Hexagon shading represents observation density.
[image: A screenshot of a map

AI-generated content may be incorrect.]
[bookmark: _Toc237619356]Fig. S3: Sub-metrics of tree metrics trends from 2001 to 2021
(a) tree edge density trend, (b) tree patch density trend, (c) tree mean patch area trend, (d) tree height heterogeneity trend, and (e) kNDVI heterogeneity trend. The tree structure dynamics within the 1 km x 1 km grid were examined for trends using the Partitioned Autoregressive Time Series (PART) approach1. Both significant and non-significant results are presented here to provide a comprehensive assessment of the observed pattern.


[bookmark: _Toc237619357][image: A collage of different colored maps

Description automatically generated]Fig. S4: Average tree cover, tree cover connectivity index, and tree heterogeneity index, 2001-2021
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[bookmark: _Toc237619358]Fig. S5: The relationship between TC and TCI, THI
(a) four tree dynamic modes based on the trends of TC and TCI, (b) four tree dynamic modes based on the trends of TC and THI. (c) the linear relationship between trends in TC and TCI, (d) TC and THI.
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[bookmark: _Toc237619359]Fig. S6: Distribution of former cropland and its comparison with cropland area reduction
(a) illustrates the fraction of former cropland in 5 km × 5 km grid size (the original former cropland map was in 300 m resolution, here we use 5 km former cropland area fraction for better visualization), and (b) displays the areas per country scale of former cropland. (c) relationship between former cropland from 1996 to 2021 and the decrease in cropland during the same period at a national level.



[bookmark: _Toc237619360][image: ]Fig. S7: Correlation coefficients among determinant factors
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[bookmark: _Toc237619361]Fig. S8: Correlation coefficients among different tree metrics trends
Including tree cover (TC), tree connectivity index (TCI), tree heterogeneity index (THI), tree edge density (ED), tree patch density (PD), tree mean patch area (MPA), tree height-based structural heterogeneity (Structural Het.), and kNDVI-based spectral heterogeneity (Spectral Het.).

[bookmark: _Toc237619362][image: A screenshot of a computer

AI-generated content may be incorrect.]Fig. S9: Workflow for assessing tree dynamics and their determinants across Europe.


Reference for supplementary material
1	Ives, A. R. et al. Statistical inference for trends in spatiotemporal data. Remote Sensing of Environment 266, 112678 (2021).
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