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Table S1 is the transition matrix of all land area (excluding water) among 19 landscape mosaic classes from 2001 to 2016. Table S2 is the transition matrix of forest cover area among 17 mosaic classes and the nonforest state from 2001 to 2016. Table S3 is the transition matrix of forest cover among four landscape dominance classes and the nonforest state from 2001 to 2016. Table S4 is the transition matrix of forest cover among four interface classes and the nonforest state from 2001 to 2016. The definitions of mosaic classes, landscape dominance classes, and interface classes are in the main text.
Figures
Figure S1 shows the flow diagrams of the off-diagonal elements of the transition matrix for all land area (Table S1). Because of the large differences in absolute area among the classes, the flow diagrams are grouped by landscape dominance class and the gains and losses are shown separately. Within each diagram, the height of each node and width of each flow are proportional to the indicated total area of change for that diagram. The mosaic class colors are as shown in Fig 1a of the main text. Figure S2 contains the analogous flow diagrams for forest transitions in relation to mosaics (Table S2). Analogous to Fig 3 in the main text, Figure S3 illustrates the persistence and recruitment of forest area by mosaic class. These statistics are generally smaller than those for all land area because they reflect forest – nonforest transitions as well as changes in mosaic of persistent forest. Figure S4 illustrates landscape mosaic changes for two neighborhood sizes from 1992 and 2015, using land cover data described for videos, below. Figure S5 shows 14 global regions that were selected for the animations of annual changes as described below. 
Interactive html flow charts
The following six icons represent the interactive html versions of Figures 4, 6, and 7 in the main text. Double-click on an icon to view a flow chart in a browser.









If it is not practical to activate the icons above, or the icons in Figures S1 and S2, the individual html files contained in the supplemental file “html_files.7z” can be opened in a browser. Performance may depend on the browser. Tested with Chrome Version 86.0.4240.75, Internet explorer 11 version 11.1082.18362.0 (update 11.0.210), running under Windows 10 Enterprise version 1909 OS build 18363.1082.
Videos
Fifty-six videos (mp4 format) illustrating landscape mosaic change at four scales (neighborhood sizes) for each of 14 geographic regions (Figure S5) across the globe are available in a separate archive (DOI: 10.5281/zenodo.4153520). For these illustrations we applied the same landscape classification as described in the main text, to the CCI-LC annual global land cover maps (ESA Climate Change Initiative 2017). Those maps were used for illustration because their annual temporal resolution over a long time period facilitates animation, and because global examples may be more compelling to an international audience. The CCI-LC land cover maps portray 37 types of land cover at 300 m (9 ha) spatial resolution from 1992 to 2015. We aggregated the CCI-LC land cover types to three generalized types called agriculture, developed, and natural. The agriculture type included the CCI-LC types which included the word “cropland” in their labels. The developed type was equated to the CCI-LC “urban areas” type. The natural type included all other CCI-LC types except “water bodies” which were treated as missing data. Compared to the main text which employed a 0.66 km2 neighborhood to evaluate the landscape mosaic with the 30 m NLCD land cover data, this analysis used four neighborhood sizes (15.21 km2, 86.49 km2, 198.81 km2, 1738.89 km2) with the 300 m CCI-LC land cover data. 
The landscape mosaic legend is embedded within each animation, and each frame of an animation indicates the year at upper right. The file nomenclature for the 56 video files is as follows:
<geographic region>_<neighborhood size>.mp4, where 
<Geographic region> is one of the 14 regions shown in Figure S5,
<neighborhood size> is one of the four listed in the preceding paragraph (rounded to nearest km2).
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ESA (European Space Agency) Climate Change Initiative (2017) ESACCI-LC-L4-LCCS-Map-300m-P1Y-1992_2015-v2.0.7 via Centre for Environmental Data Analysis. © ESA Climate Change Initiative - Land Cover project 2017.

Table S1. Landscape mosaic transition matrix for all land area in the continental United States, 2001 to 2016. This table includes the water category which was excluded from results presented in the main article. Values less than 0.5 km2 are indicated by zero.
	
	Mosaic (2001)
	
	

	Mosaic (2016)
	AA
	A
	Ad
	An
	Adn
	DD
	D
	Dn
	Da
	Dan
	NN
	N
	Na
	Nd
	Nad
	ad
	an
	dn
	adn
	Water
	Total (2016)

	
	km2

	AA
	99,939
	2,786
	0
	650
	0
	0
	0
	0
	0
	0
	116
	51
	121
	0
	0
	0
	137
	0
	0
	27
	103,828

	A
	3,033
	740,199
	49
	24,520
	4
	0
	0
	0
	1
	0
	321
	870
	2,076
	0
	0
	2
	3,663
	0
	2
	369
	775,109

	Ad
	137
	7,097
	55,912
	513
	1,067
	0
	0
	0
	2
	0
	0
	1
	5
	6
	9
	25
	18
	0
	147
	25
	64,965

	An
	189
	12,654
	22
	553,142
	66
	0
	0
	0
	0
	0
	1,421
	2,859
	7,434
	0
	1
	1
	23,731
	0
	11
	960
	602,489

	Adn
	0
	118
	884
	4,198
	36,160
	0
	0
	0
	0
	0
	0
	4
	14
	23
	39
	0
	110
	0
	927
	34
	42,511

	DD
	4
	8
	3
	5
	1
	23,558
	1,469
	95
	72
	5
	7
	5
	3
	6
	1
	7
	3
	7
	10
	2
	25,270

	D
	11
	169
	199
	142
	72
	34
	54,730
	5,778
	2,199
	560
	46
	178
	75
	304
	41
	342
	72
	469
	747
	44
	66,211

	Dn
	0
	1
	1
	74
	24
	1
	137
	53,765
	40
	1,272
	119
	804
	200
	2,140
	193
	3
	126
	7,266
	2,378
	91
	68,636

	Da
	19
	467
	1,019
	176
	187
	0
	12
	44
	9,789
	499
	0
	2
	20
	3
	9
	2,346
	48
	7
	1,024
	11
	15,683

	Dan
	0
	2
	5
	119
	97
	0
	0
	90
	94
	4,866
	0
	4
	51
	9
	40
	25
	77
	33
	2,910
	9
	8,432

	NN
	10
	26
	0
	110
	0
	0
	0
	0
	0
	0
	2,919,002
	16,793
	2,322
	0
	0
	0
	199
	0
	0
	5,077
	2,943,538

	N
	15
	108
	0
	447
	0
	0
	0
	0
	0
	0
	42,437
	1,285,581
	30,182
	287
	13
	0
	1,418
	0
	1
	1,771
	1,362,260

	Na
	35
	270
	0
	1,769
	1
	0
	0
	0
	0
	0
	7,614
	27,689
	566,790
	8
	87
	0
	20,872
	0
	21
	1,111
	626,268

	Nd
	0
	0
	2
	2
	8
	0
	0
	2
	0
	0
	986
	13,937
	1,233
	188,445
	4,236
	0
	19
	210
	367
	330
	209,777

	Nad
	0
	1
	2
	7
	24
	0
	0
	0
	0
	0
	2
	198
	4,627
	1,437
	48,851
	0
	182
	0
	3,062
	74
	58,468

	ad
	20
	716
	2,996
	214
	363
	0
	0
	0
	2
	0
	0
	0
	1
	1
	0
	9,070
	25
	3
	679
	8
	14,098

	an
	34
	577
	3
	16,283
	23
	0
	0
	0
	0
	0
	1,592
	4,770
	23,550
	2
	5
	0
	408,952
	0
	105
	729
	456,624

	dn
	0
	0
	0
	3
	1
	0
	1
	58
	0
	1
	135
	1,186
	384
	7,305
	748
	2
	92
	33,421
	2,534
	80
	45,950

	adn
	0
	31
	164
	2,621
	4,261
	0
	0
	2
	1
	11
	2
	89
	1,812
	572
	3,160
	209
	7,358
	299
	140,838
	173
	161,604

	Water
	31
	514
	41
	1,032
	47
	0
	5
	27
	2
	3
	2,776
	2,063
	1,325
	288
	79
	5
	838
	45
	181
	128,239
	137,542

	Total (2001)
	103,477
	765,744
	61,303
	606,026
	42,408
	23,593
	56,354
	59,862
	12,203
	7,217
	2,976,576
	1,357,084
	642,225
	200,835
	57,511
	12,036
	467,940
	41,762
	155,942
	139,166
	7,789,264





Table S2. Transition matrix showing forest area change in relation to landscape mosaic for the continental United States, 2001 to 2016. Table entries show the forest area within each mosaic class, and the nonforest area. The table excludes water, and mosaics AA and DD, because (by definition) forest cannot occur there. Values less than 0.5 km2 are indicated by zero.
	
	Mosaic of forest (2001)
	
	

	Mosaic of forest (2016)
	A
	Ad
	An
	Adn
	D
	Dn
	Da
	Dan
	NN
	N
	Na
	Nd
	Nad
	ad
	an
	dn
	adn
	Nonforest
	Total (2016)

	
	km2

	A
	5,659
	1
	135
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	6
	0
	0
	96
	5,898

	Ad
	61
	634
	9
	18
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	17
	741

	An
	214
	0
	55,426
	5
	0
	0
	0
	0
	2
	10
	61
	0
	0
	0
	849
	0
	2
	1,392
	57,963

	Adn
	3
	28
	375
	3,534
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	45
	110
	4,097

	D
	0
	0
	1
	1
	541
	129
	15
	13
	0
	1
	0
	2
	0
	1
	0
	7
	11
	12
	734

	Dn
	0
	0
	4
	1
	4
	6,520
	1
	117
	5
	53
	17
	206
	22
	0
	10
	1,311
	325
	137
	8,731

	Da
	1
	4
	2
	3
	0
	0
	97
	12
	0
	0
	0
	0
	0
	24
	0
	0
	22
	6
	171

	Dan
	0
	0
	4
	4
	0
	3
	3
	381
	0
	0
	2
	0
	2
	1
	4
	1
	279
	21
	707

	NN
	0
	0
	2
	0
	0
	0
	0
	0
	857,573
	10,115
	764
	0
	0
	0
	12
	0
	0
	27,896
	896,360

	N
	0
	0
	16
	0
	0
	0
	0
	0
	6,600
	647,543
	16,487
	142
	6
	0
	206
	0
	0
	42,593
	713,593

	Na
	1
	0
	126
	0
	0
	0
	0
	0
	444
	3,759
	276,460
	1
	39
	0
	7,319
	0
	5
	14,667
	302,822

	Nd
	0
	0
	0
	0
	0
	0
	0
	0
	222
	5,558
	716
	98,363
	2,416
	0
	4
	93
	123
	4,369
	111,864

	Nad
	0
	0
	0
	2
	0
	0
	0
	0
	0
	33
	2,366
	355
	27,396
	0
	66
	0
	1,311
	1,386
	32,915

	ad
	5
	33
	5
	11
	0
	0
	0
	0
	0
	0
	0
	0
	0
	161
	0
	0
	17
	7
	239

	an
	4
	0
	2,551
	2
	0
	0
	0
	0
	12
	83
	1,931
	0
	1
	0
	117,718
	0
	25
	4,504
	126,830

	dn
	0
	0
	0
	0
	0
	10
	0
	0
	17
	243
	113
	2,408
	296
	0
	20
	11,274
	874
	336
	15,594

	adn
	0
	4
	363
	486
	0
	0
	0
	1
	0
	5
	545
	50
	982
	8
	2,103
	39
	40,146
	1,631
	46,364

	Nonforest
	168
	38
	1,967
	191
	59
	797
	17
	69
	67,533
	53,890
	17,538
	7,544
	1,938
	23
	5,715
	1,354
	2,893
	5,301,906
	5,463,639

	Total (2001)
	6,117
	741
	60,987
	4,256
	604
	7,459
	133
	594
	932,408
	721,293
	317,002
	109,073
	33,100
	219
	134,034
	14,079
	46,079
	5,401,086
	7,789,264







Table S3. Transition matrix of forest area change in relation to landscape dominance class for the continental United States, 2001 to 2016. Table entries show the forest area within each dominance class, and the nonforest area. The table excludes water, and mosaics AA and DD, because (by definition) forest cannot occur there. Values less than 0.5 km2 are indicated by zero.
	
	Landscape dominance of forest in 2001
	

Nonforest
	
Total (2016)

	Landscape dominance of forest in 2016
	
Agriculture
	
Developed
	
Natural
	
Mixed
	
	

	
	km2

	Agriculture
	66,102
	0
	76
	905
	1,616
	68,699

	Developed
	24
	7,836
	312
	1,996
	175
	10,343

	Natural
	148
	0
	1,957,357
	9,138
	90,911
	2,057,554

	Mixed
	3,464
	11
	6,688
	172,387
	6,479
	189,029

	Nonforest
	2,363
	943
	148,443
	9,985
	5,301,905
	5,463,638

	Total (2001)
	72,101
	8,789
	2,112,875
	194,411
	5,401,086
	7,789,263



Table S4. Transition matrix of forest area change in relation to interface classes for the continental United States, 2001 to 2016. Table entries show the forest area within each interface class, and the nonforest area. The table excludes water, and mosaics AA and DD, because (by definition) forest cannot occur there. Values less than 0.5 km2 are indicated by zero.
	
	Interface class containing forest in 2001
	

Nonforest
	
Total (2016)

	Interface class containing forest in 2016
	
Agriculture
	
Developed
	
Mixed
	
None
	
	

	
	km2

	Agriculture
	468,460
	1
	81
	4,312
	20,660
	493,513

	Developed
	886
	120,867
	4,217
	6,098
	4,853
	136,923

	Mixed
	5,920
	449
	75,648
	38
	3,179
	85,235

	None
	17,486
	142
	6
	1,521,830
	70,489
	1,609,953

	Nonforest
	25,387
	9,755
	5,169
	121,422
	5,301,906
	5,463,639

	Total (2001)
	518,140
	131,215
	85,121
	1,653,701
	5,401,086
	7,789,264





Figure S1. Flow diagrams of mosaic class area loss and gain from 2001 to 2016, by dominance class. Flow is from left to right, and the total flow area is shown below each diagram. The source and destination colors are as in Fig 1a of the main text. Flows less than 5 km2 are not shown. Excludes water area. An interactive version of a flow diagram is accessed by opening the associated html code (icon) in a browser.
	Dominance class
	Gross loss
	Gross gain

	


Agriculture
	
(a)
[image: C:\Users\kriitters\AppData\Local\Microsoft\Windows\INetCache\Content.Word\AgDom_GrLoss.jpg]
91,941 km2
	
(b)
[image: C:\Users\kriitters\AppData\Local\Microsoft\Windows\INetCache\Content.Word\AgDom_GrGain.jpg]
102,136 km2

	


Developed
	
(c)
[image: DevDom_GrLoss]
12,484 km2
	
(d)
[image: C:\Users\kriitters\AppData\Local\Microsoft\Windows\INetCache\Content.Word\DevDom_GrGain.jpg]
37,366 km2

	


Natural
	
(e)
[image: NatDom_GrLoss]
219,033 km2
	
(f)
[image: NatDom_GrGain]
183,281 km2

	


Mixed
	
(g)
[image: Mixed_GrLoss]
84,330 km2
	
(h)
[image: Mixed_GrGain]
85,005 km2


Figure S2. Flow diagrams of forest area gain and loss in relation to mosaic classes from 2001 to 2016, by dominance class. Flow is from left to right, and the total flow area is shown below each diagram. The source and destination colors are as in Fig 1a of the main text. Flows to (or from) nonforest (black color) are forest loss (or gain) and other flows represent the shifting mosaic of the persistent forest. Flows less than 5 km2 are not shown. There is no forest in the AA or DD mosaic classes. An interactive version of a flow diagram is accessed by opening the associated html code (icon) in a browser. 
	Dominance class
	Gross loss
	Gross gain

	

Agriculture
	
(a)
[image: AgDom_GrLoss_FNF]
6,849 km2
	
(b)
[image: AgDom_GrGain_FNF]
3,447 km2

	

Developed
	
(c)
[image: DevDom_GrLoss_FNF]
1,251 km2
	
(d)
[image: DevDom_GrGain_FNF]
2,804 km2

	

Natural
	
(e)
[image: NatDom_GrLoss_FNF]
205,541 km2
	
(f)
[image: NatDom_GrGain_FNF]
150,219 km2

	

Mixed
	
(g)
[image: Mixed_GrLoss_FNF]
25,112 km2
	
(h)
[image: Mixed_GrGain_FNF]
19,729 km2



Figure S3. Persistence and recruitment of CONUS forest area by landscape mosaic class. Persistence is the percentage of 2001 forest area that remained as forest in that mosaic class until 2016, and recruitment is the percentage of 2016 forest area that was not in that class in 2001. The statistics reflect forest gain, forest loss, and the change of mosaic class of persistent forest.
[image: LM-6]



Figure S4. Illustration of landscape mosaic change and scale dependence. In the CCI-LC land cover maps for 1992 (a) and 2015 (d), red and yellow indicate urban and agriculture land cover, respectively, and other colors indicate natural land cover. The landscape mosaic maps are shown for 1992 and 2015 for 15 km2 neighborhoods (b, e) and 1,739 km2 neighborhoods (c, f). Inset maps show location (g) and detail (h). The landscape mosaic classification and map legend are at lower right.



Figure S5. Location map of 14 regions selected for animation of annual landscape mosaic changes from CCI-LC land cover maps. Mollweide projection.[image: C:\Users\kriitters\AppData\Local\Microsoft\Windows\INetCache\Content.Word\movie_index.jpg]  
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Transitions of CONUS land area among interface classes, 2001 to 2016
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Transitions of CONUS forest cover area among dominance classes and nonforest, 2001 to 2016
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Transitions of persistent CONUS forest cover area among dominance classes, 2001 to 2016
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Transitions of CONUS forest cover area among interface classes and nonforest, 2001 to 2016
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Transitions of persistent CONUS forest cover area among interface classes, 2001 to 2016
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Gross loss of land area from agriculture-dominated mosaic classes
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Gross gain of land area to agriculture-dominated mosaic classes
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Gross loss of land area from developed-dominated mosaic classes


















image13.jpeg
=D
DD

B

D2
—
—N

=N

—Na

ERDan
—Nad
s

L E

—an
v
—
—4an
=g

L

bn

Dan ]




image14.emf
Figure S1(d).html


Figure S1(d).html






Gross gain of land area to developed-dominated mosaic classes
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Gross loss of land area from natural-dominated mosaic classes
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Gross gain of land area to natural-dominated mosaic classes
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Gross loss of land area from mixed mosaic classes


















image21.jpeg
=
—

—

—NN

an

-N

adn




image22.emf
Figure S1(h).html


Figure S1(h).html






Gross gain of land area to mixed mosaic classes
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Gross loss of forest area from agriculture-dominated mosaic classes
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Gross gain of forest area to agriculture-dominated mosaic classes
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Gross loss of forest area from developed-dominated mosaic classes
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Gross gain of forest area to developed-dominated mosaic classes
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Gross loss of forest area from natural-dominated mosaic classes
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Gross gain of forest area to natural-dominated mosaic classes
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Gross loss of forest area from mixed mosaic classes
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Gross gain of forest area to mixed mosaic classes
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Transitions of CONUS land area among dominance classes, 2001 to 2016


















