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Supplementary Information Figure 1. Method of generating the annual AVHRR vegetation

continuous fields (VCF) land-cover product. a, Flowchart. b, Annual metrics derived from

monthly composites.
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Metric type Statistical transformation N
Individual band- or index-based Percentile (0, 10, 25, 50, 75, 90 and 100) values of channels 1-5 and NDVI. 42
metrics Mean and standard derivation of all observations between any two percentiles of channels 1-5 and NDVI. 252
Channels 1-5 corresponding to percentiles of NDVI. 35
. . Channels 1-3 and NDVI corresponding to percentiles of channel 4 brightness temperature. 28
Interaction gﬁ::;zeosf two bands Mean and standard derivation of all observations of channels 1-5 between any two percentiles of NDVI. 210
Mean and standard derivation of all observations of channels 1-3 and NDVI between any two percentiles of 168

channel 4 brightness temperature.

Supplementary Information Table 1. Estimates of 1982 land cover area, 1982-2016 annual net

land-cover change and 1982-2016 gross land-cover change at national scale. Consistent with

Extended Data Tables 1 and 2, annual net land-cover change (slope) and 1982 land-cover area

were estimated using Theil-Sen regression of time series of annual land-cover area per country.

Lower and upper slopes represent the 90% confidence interval. Reported p-value is for the

Mann-Kendall test for trend. Gross land-cover change was estimated based on per-pixel non-
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parametric trend analysis. Per-pixel loss and gain were summed to derive gross loss and gain at
the aggregated scale. Country boundary shapefile was downloaded from Global Administrative

Areas (GADM) (http://www.gadm.org). Only countries with land area greater than 10° km? are

Tree canopy cover

Shortvegetation cover

Bare ground cover

Annualnet change

Gross change

Annualnet change

Gross change

Annualnet change

Gross change

Country Area 1982 Slope (10° Lower (0° Upper (10° Loss (0 Gain(D*  Area 1982 Slope (10° Lower (10° Upper (10° Loss (0* Gain(D*  Area 1982 Slope (10° Lower (10° Upper (10° Loss (10°  Gain (10°
(0°km?)  km?yr')  km?yrl)  km?yrl) 4 km?) km?) (0°km?)  km?yrl)  km?yr')  km?yrl) P km?) km?) (0°km?)  km?yrl)  km?yr')  km?yrl) P km?) km?)
Afghanistan 2 0.0 00 00 0000 1 o B9 16 06 0000 34 4 451 12 06 17 0000 4 35
Algeria 8 00 00 01 0023 0 2 50 04 05 0910 - 7 2156 01 06 03 0755 7 5
Angola 390 11 21 02 0044 34 8 776 04 23 0023 5 34 84 01 04 02 0733 5 3
Argentina 456 33 55 -12 oon -84 8 545 04 24 0233 51 87 732 27 06 51 0029 B 61
Australia 459 06 22 07 0532 -38 29 4452 07 a1 0379 06 8 2764 52 40 s 0280 34 3
Bangladesh © 02 01 03 0000 0 6 01 00 01 0088 2 3 20 03 03 02 0000 Kl 1
Belarus 60 1 08 13 0000 0 32 10 13 08 0000 30 0 5 01 01 01 0000 1 0
Benin » 01 00 02 0008 0 3 94 0005 2 0 9 00 00 00 0478 1 0
Bolivia 587 13 -19 07 0.001 -43 8 348 0000 EY 47 16 01 03 02 0570 7 4
Botswana B 00 01 01 0650 1 2 390 0307 1 8 76 06 17 0s 0334 9 1
Brazil 4856 13 6.0 8.1 0000 -399 70 3400 0000 63 395 22 01 04 07 072 B B
8 ulgaria 26 05 04 06 0000 4 B 79 0000 - 0 6 01 01 01 0000 2 0
8 urkina Faso 5 00 00 01 0061 0 1 86 0201 1 0 85 03 06 00 0083 - 1
Cambodia 74 02 04 00 0.140 2 0 94 0.25 9 2 8 00 00 00 0755 -1 0
Cameroon 22 07 04 09 0000 K 2 226 0008 2 8 B 01 02 01 0000 2 1
Canada 3025 21 27 66 0478 41 B 5541 0650 5 3 w0 35 a5 23 0000 3 0
Central African R epublic 234 17 12 21 0000 22 7 379 0000 22 53 1 0.1 02 01 0.000 72 0
2 03 02 04 0000 0 a8 372 0002 -4a 0 880 15 22 08 0002 2 0
Chile 58 06 04 08 0000 0 8 31 0002 5 39 297 03 01 06 0.147 -42 1
China 079 07 78 B2 0000 5 23 463 0006 30 9 3625 73 95 51 0000 K B
Colombia 707 10 05 15 0002 B 324 393 0005 310 224 a5 02 03 02 0000 -286 78
Cote d'lvoire 00 03 01 05 oon 5 33 209 0025 29 7 B 00 0.1 00 0.40 5 1
Cuba 2 05 05 06 0000 0 B 80 0000 -5 0 a 01 01 01 0000 1 0
Democratic Republic of the Congo 1580 -18 32 0.1 0074 52 20 706 0078 -8 50 29 00 00 01 0410 0 2
cuador 50 01 00 02 0050 1 3 94 0334 2 1 u 01 01 00 0.82 2 0
Egypt 3 00 00 00 0008 0 1 51 0000 - 5 928 03 05 02 0000 B 3
Eritrea 0 00 00 00 0551 0 0 33 0.164 2 4 86 0.1 02 00 073 -4 2
€ thio pia ™ 02 01 04 0307 - » 708 072 B B 308 00 06 08 0977 -2 2
Finland 53 08 05 1 0000 1 21 19 0000 -8 0 7 01 01 00 0000 1 0
France 54 10 03 15 001 3 25 377 0025 23 4 v 01 02 00 0048 2 0
Gabon 203 00 01 01 1000 2 3 58 0691 3 2 5 00 00 01 001 0 1
Germany 03 1 07 16 0000 o 29 244 0.001 -26 0 9 01 01 -01 0.001 -1 0
Ghana 55 01 00 02 0201 2 5 3 0334 5 2 v 00 01 00 0733 1 1
Greece B 04 03 05 0000 0 1 95 0000 7 2 3 02 02 02 0000 5 0
Guatemala 60 00 00 01 0334 - 8 a5 0670 7 6 2 00 00 00 0000 1 0
Guinea 53 04 03 05 0000 0 u B2 0000 9 1 1 01 02 01 0000 3 0
Guyana 72 02 01 03 0000 0 5 36 0000 5 0 3 00 00 00 0798 0 0
Honduras 62 02 01 03 0003 2 8 50 0006 7 2 2 00 00 00 0000 0 0
Iceland 5 00 00 01 0on 0 1 74 0426 1 1 23 00 01 00 0244 1 0
India 280 22 18 26 0000 -4 56 2072 0000 34 09 802 79 95 61 0000 228 5
indonesia 095 20 00 40 005 25 68 547 012 62 2 39 02 03 01 0027 5 3
Iran » 01 00 01 0005 0 3 350 0099 -34 2 251 08 00 17 0094 -22 32
Iraq 1 00 00 00 0000 0 0 79 31 -0 6 364 02 02 07 0495 - »
aly 64 08 06 10 0000 41 2 2B 0000 B 2 © 02 02 01 0000 5 1
Japan 7 15 1 19 0000 1 45 10 0000 -a3 1 1 0.1 0.1 00 0.001 2 1
Kazakhstan a9 01 01 04 0379 2 7 172 0256 -60 33 156 17 -10 42 0280 35 59
Kenya 38 01 01 02 0307 2 5 357 051 2 6 79 03 05 10 0495 6 9
Kyrgyzstan 6 00 00 01 072 0 1 27 001 1 7 59 02 04 01 00w 7 1
Laos 13 04 02 07 0001 2 5 85 0.001 5 2 3 00 00 00 0650 0 0
Libya 2 00 00 00 072 0 0 29 0,650 2 2 588 00 0.1 02 0,650 2 2
Madagascar 55 07 -10 04 0000 -20 2 387 0003 -4 B a9 03 01 05 00w 1 9
Malawi 22 01 02 01 0002 -4 0 70 0.001 0 3 5 00 00 01 0021 0 1
Malaysia 23 06 02 10 008 2 % 85 oon -5 2 5 00 00 00 0268 0 1
Mali 0 02 01 02 0000 0 5 306 0036 2 a1 936 13 20 06 0015 -43 1
Mauritania 1 00 00 00 0776 4 4 52 0003 0 31 993 -10 -14 05 0003 31 0
Mexico 362 19 09 27 0003 K] 63 ™5 0003 73 25 396 02 13 18 0691 -28 2
Mongolia a9 02 03 0.1 0005 7 2 694 0053 -43 2 806 17 07 29 0020 9 a7
Morocco a 00 00 00 0551 0 1 us 0379 3 7 270 02 06 02 0394 7 3
Mozambique 232 16 28 09 0001 -a7 1 511 0000 1 5 28 01 00 03 021 1 4
Myanmar 320 04 00 08 0074 -0 ) 323 0307 v 2 29 02 02 01 0002 6 2
Namibia 8 00 00 01 0691 0 1 376 0320 2 5 442 06 21 06 0334 -5 2
Nepal 25 03 02 04 0000 0 9 98 0000 7 1 25 01 01 01 0000 -4 1
NewZealand n3 08 05 10 0000 1 20 B7 0000 -20 1 7 00 01 00 0001 1 0
Nicaragua 63 00 00 01 0349 -4 6 55 0629 5 4 2 00 00 00 0000 0 0
Niger 1 00 00 00 0053 o 0 98 0031 -1 25 089 09 -15 03 0031 -26 1
Nigeria 88 05 02 08 001 2 u 668 0776 -5 v u7 04 08 02 021 B 6
North Korea a9 01 00 02 0233 2 4 68 0244 3 2 a 00 00 00 0280 0 0
Norway 91 05 03 08 0001 1 5 m 0005 2 3 2 02 03 01 0000 -4 0
Oman 0 00 00 00 0410 0 0 9 0609 0 1 296 00 00 00 0589 1 0
Pakistan 0 00 00 01 0379 1 1 268 0.001 9 37 595 -10 13 06 0000 -38 0
P apua New Guinea 352 05 03 08 0002 2 u 01 0002 B 3 0 01 01 00 0031 1 0
Paraguay 235 23 3.0 17 0000 74 0 51 0000 0 72 a 00 00 01 0002 0 0
Peru 7% 04 03 06 0000 3 B 368 0027 - 27 25 -10 15 06 0001 27 2
P hilippines 10 12 10 15 0000 1 38 13 0000 35 1 8 01 01 01 0000 2 0
Poland 72 12 09 14 0000 0 31 229 0000 -29 0 0 01 0.1 00 0002 1 0
R epublic of Congo 231 01 04 01 0320 -4 3 03 0495 3 4 8 00 00 01 0004 0 1
Romania 53 11 09 13 0000 0 33 19 0000 29 1 B 02 03 01 0000 -4 0
Russia 4936 276 15 355 0000 -90 790 0761 0.000 -700 98 008 38 55 20 0004 -83 23
SaudiArabia 2 00 00 00 0989 0 0 54 0570 - » 857 01 02 06 0570 EY 6
Senegal 6 01 01 02 0000 0 4 23 0002 1 5 69 06 09 04 0000 B 0
Somalia 9 00 01 00 0551 1 0 255 0842 7 6 367 01 08 07 0887 - 8
South Africa 77 04 08 01 0074 7 3 735 0041 9 28 397 07 -16 03 0280 -20 9
South Korea 29 04 03 05 0000 0 B 64 0000 2 0 4 00 00 00 0002 -1 0
South Sudan 89 12 10 15 0000 0 37 499 0000 24 2 26 05 08 03 0000 B} 0
Spain 70 05 02 07 0003 1 “ 340 0798 0 1 91 05 08 02 oou 5 3
Sudan 0 02 01 02 0000 0 4 452 0074 -4 3 un 12 25 02 0053 37 3
Suriname B6 01 00 01 0006 0 1 0 0005 41 0 1 00 00 00 0532 0 0
Sweden 21 1 07 14 0000 1 27 2 0.000 24 1 1 0.1 02 01 0,000 2 0
Syria 1 00 00 00 0293 0 0 a8 0164 - 4 B8 02 00 05 017 -4 6
Tajikistan 1 00 00 00 0006 0 0 69 0426 2 1 7 01 00 02 0394 -1 2
Tanzania 22 -1 17 05 0005 33 5 626 0020 7 26 a7 03 01 0s 0027 2 9
Thailand B1 10 06 14 0000 2 30 350 0002 27 4 33 02 03 01 0015 - 2
Tunisia 1 00 00 00 008 4 4 33 0334 4 1 »1 0.1 02 01 0349 2 0
Turkey 59 07 05 09 0000 1 20 523 0410 -5 23 86 07 14 02 0038 -28 3
Turkmenis tan 1 00 00 00 0061 0 0 05 011 -8 0 363 03 01 07 011 -0 B
Uganda 66 00 02 01 0629 -4 5 B8 0460 -4 4 9 00 01 00 0025 1 0
Ukraine 91 13 09 16 0000 1 34 455 0004 -28 3 a3 04 05 01 0015 7 0
United Kingdom 64 02 00 04 [E] 1 5 72 0.164 -4 1 7 00 01 00 0020 0 0
United S tates 2201 96 53 u2 0002 61 301 5692 0005 -343 93 B74 12 23 44 0532 79 04
Uruguay 52 01 04 03 0820 2 4 20 0798 3 2 3 00 00 00 0755 0 0
Uzbekistan 2 00 00 00 0164 0 0 B3 0776 7 7 208 01 03 05 0776 7 8
Venezuela 501 08 03 12 002 5 23 373 0025 -20 7 40 01 03 00 0041 5 2
Vietnam B1 02 00 05 0.05 6 2 w4 0.164 - 6 » 00 01 00 0.25 3 2
Western Sahara 0 00 00 00 0337 0 0 2 0776 0 0 267 00 01 00 072 0 0
Yemen 1 00 00 00 0776 0 0 a9 0820 2 5 400 00 02 03 0820 5 2
Zambia 25 12 20 08 0002 37 2 495 0000 2 37 31 01 01 02 0460 1 2
9 1 9 Zimbabwe 31 00 02 02 0910 2 2 31 0008 1 7 a7 03 05 01 0222 5 1
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