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All Certifi-
Annual Annual Annual Annual cation Average Percent Shrub- Savan- Herbaceous

Area % Change Area % Change Area % Change Area % Change Schemes Area of Total lands nas Grasslands
(1000 ha) 1990- (1000 ha) 1990- (1000 ha) 1998- (1000 ha) 1990- (1000 ha) (1000 ha) Land

2000 2000 2000 2000 2000 2002 2002 2000 2000 1950-1981 Area 1992-93 1992-93 1992-93
SUB-SAHARAN AFRICA 486,571 (0.9) 478,576 .. 6,210 .. 1,070 30.5 974 1,121 .. 2,513 7,749 1,830
Angola 69,756 (0.2) 69,615 (0.2) 141 0.1 0 .. 0 24 19 43 537 35
Benin 2,650 (2.3) 2,538 (2.5) 112 1.0 0 .. 0 10 88 0 109 0
Botswana 12,427 (0.9) 12,426 (0.9) 1 4.1 0 .. 0 58 100 127 97 226
Burkina Faso 7,089 (0.2) 7,023 (0.3) 67 11.3 0 .. 0 27 100 2 199 31
Burundi 94 (9.0) 21 (21.9) 73 3.4 0 .. 0 0 0 1 4 0
Cameroon 23,858 (0.9) 23,778 (0.9) 80 0.3 0 .. 0 6 13 0 202 2
Central African Rep 22,907 (0.1) 22,903 .. 4 .. 0 .. 0 12 20 0 473 0
Chad 12,692 (0.6) 12,678 (0.6) 14 2.5 0 .. 0 87 68 68 445 120
Congo 22,060 (0.1) 21,977 (0.1) 83 11.5 0 .. 0 0 0 0 91 2
Congo, Dem Rep 135,207 (0.4) 135,110 (0.4) 97 0.1 0 .. 0 1 0 7 493 4
Côte d'Ivoire 7,117 (3.1) 6,933 (3.3) 184 2.9 0 .. 0 .. .. 0 201 0
Equatorial Guinea 1,752 (0.6) .. .. .. .. 0 .. 0 0 0 0 3 0
Eritrea 1,585 (0.3) 1,563 (0.5) 22 .. 0 .. 0 10 83 25 29 15
Ethiopia 4,593 (0.8) 4,377 (0.9) 216 1.0 0 .. 0 65 58 410 347 57
Gabon 21,826 .. 21,790 .. 36 .. 0 .. .. 0 0 1 48 2
Gambia 481 1.0 479 .. 2 .. 0 .. 0 1 97 0 5 0
Ghana 6,335 (1.7) 6,259 (1.8) 76 2.5 0 .. 0 16 66 0 154 0
Guinea 6,929 (0.5) 6,904 (0.5) 25 7.4 0 .. 0 3 14 0 205 0
Guinea-Bissau 2,187 (0.9) 2,186 .. 2 .. 0 .. 0 0 6 1 24 0
Kenya 17,096 (0.5) 16,865 (0.5) 232 0.9 0 .. 0 40 68 221 152 19
Lesotho 14 .. 0 .. 14 .. 0 .. 0 0 0 0 13 9
Liberia 3,481 (2.0) 3,363 (2.0) 119 0.1 0 .. 0 0 0 0 24 1
Madagascar 11,727 (0.9) 11,378 (1.0) 350 1.7 0 .. 0 14 23 1 333 43
Malawi 2,562 (2.4) 2,450 (2.6) 112 1.5 0 .. 0 0 0 1 43 0
Mali 13,186 (0.7) 13,172 (0.7) 15 6.6 0 .. 0 101 80 138 304 126
Mauritania 317 (2.7) 293 (3.5) 25 .. 0 .. 0 47 46 56 10 71
Mozambique 30,601 (0.2) 30,551 (0.2) 50 1.5 0 .. 0 30 38 4 283 3
Namibia 8,040 (0.9) 8,040 .. 0 .. 61 .. 54 75 91 356 86 168
Niger 1,328 (3.7) 1,256 (4.1) 73 4.2 0 .. 0 74 62 149 42 253
Nigeria 13,517 (2.6) 12,824 (2.8) 693 4.0 0 .. 0 53 58 1 662 17
Rwanda 307 (3.9) 46 (15.2) 261 0.6 0 .. 0 0 0 4 4 0
Senegal 6,205 (0.7) 5,942 (0.9) 263 5.3 0 .. 0 19 94 17 97 31
Sierra Leone 1,055 (2.9) 1,049 .. 6 .. 0 .. 0 0 0 0 27 0
Somalia 7,515 (1.0) 7,512 .. 3 .. 0 .. 0 51 80 504 50 5
South Africa 8,917 (0.1) 7,363 (0.3) 1,554 0.8 898 29.2 828 81 66 240 138 290
Sudan 61,627 (1.4) 60,986 (1.5) 641 6.3 0 .. 0 168 67 84 1,029 178
Tanzania, United Rep 38,811 (0.2) 38,676 .. 135 .. 0 .. 0 .. .. 26 168 65
Togo 510 (3.4) 472 (3.8) 38 1.7 0 .. 0 2 34 0 50 0
Uganda 4,190 (2.0) 4,147 (2.0) 43 3.6 0 .. 0 4 16 11 92 3
Zambia 31,246 (2.4) 31,171 (2.4) 75 2.9 0 .. 0 12 16 3 355 9
Zimbabwe 19,040 (1.5) 18,899 (1.6) 141 1.7 111 29.9 92 26 67 3 122 41
NORTH AMERICA 470,564 0.1 209,755 0.1 16,238 0.8 5,860 27.4 30,489 547 .. 4,531 415 1,334
Canada 244,571 .. .. .. .. .. 1,972 76.1 4,360 157 16 2,385 8 55
United States 225,993 0.2 209,755 0.1 16,238 0.8 3,888 19.8 26,129 390 41 2,132 407 1,279
C. AMERICA & CARIBBEAN 78,737 (1.1) 76,556 (1.2) 1,295 (0.5) 1,033 31.7 427 138 .. 437 348 333
Belize 1,348 (2.3) 1,345 (2.4) 3 3.6 96 0.0 96 0 0 0 0 1
Costa Rica 1,968 (0.8) 1,790 (1.4) 178 9.6 86 38.8 41 0 0 0 3 0
Cuba 2,348 1.3 1,867 0.1 482 7.6 0 .. 0 1 11 0 19 8
Dominican Rep 1,376 .. 1,346 (0.3) 30 .. 0 .. 0 0 5 0 6 6
El Salvador 121 (4.6) 107 (6.1) 14 .. 0 .. 0 0 0 0 0 0
Guatemala 2,850 (1.7) 2,717 (2.2) 133 .. 312 64.8 100 0 0 0 3 6
Haiti 88 (5.7) 68 (7.6) 20 5.1 0 .. 0 0 3 0 3 5
Honduras 5,383 (1.0) 5,335 (1.1) 48 .. 14 11.1 20 0 0 0 5 2
Jamaica 325 (1.5) 317 .. 9 .. 0 .. 0 0 31 0 1 1
Mexico 55,205 (1.1) 54,938 (1.1) 267 .. 516 36.6 169 136 69 436 293 301
Nicaragua 3,278 (3.0) 3,232 (3.2) 46 14.3 0 .. 0 0 0 0 4 0
Panama 2,876 (1.6) 2,836 (1.8) 40 17.3 8 87.2 1 0 0 0 6 1
Trinidad and Tobago 259 (0.8) 244 .. 15 .. 0 .. 0 0 4 0 0 0
SOUTH AMERICA {c} 885,618 (0.4) 875,163 (0.5) 10,455 6.7 2,110 30.3 1,551 444 .. 1,674 3,168 1,101
Argentina 34,648 (0.8) 33,722 (1.1) 926 .. 0 .. 0 147 53 746 324 541
Bolivia 53,068 (0.3) 53,022 (0.3) 46 3.7 927 35.7 885 .. .. 219 279 66
Brazil 543,905 (0.4) 538,924 (0.4) 4,982 3.2 1,183 26.9 666 131 15 251 1,751 116
Chile 15,536 (0.1) 13,519 (0.8) 2,017 5.5 0 .. 0 16 21 105 23 87
Colombia 49,601 (0.4) 49,460 (0.4) 141 6.2 0 .. 0 20 17 47 182 45
Ecuador 10,557 (1.2) 10,390 (1.3) 167 2.4 0 .. 0 16 63 43 29 17
Guyana 16,879 (0.3) 16,867 .. 12 .. 0 .. 0 0 0 2 13 2
Paraguay 23,372 (0.5) 23,345 (0.5) 27 11.3 0 .. 0 22 55 0 247 11
Peru 65,215 (0.4) 64,575 (0.5) 640 15.2 0 .. 0 48 37 240 44 134
Suriname 14,113 .. 14,100 0.0 13 0.8 0 .. 0 0 0 0 2 0
Uruguay 1,292 5.0 670 0.0 622 16.3 0 .. 0 0 0 0 4 66
Venezuela 49,506 (0.4) 48,643 (0.5) 863 8.7 0 .. 0 45 49 21 267 18
OCEANIA 201,271 (0.2) 194,718 (0.2) 2,848 0.6 654 91.9 410 661 .. 4,023 2,505 567
Australia 154,539 (0.2) 153,496 .. 1,043 .. 0 .. 0 661 86 4,007 2,397 411
Fiji 815 (0.2) 718 (1.4) 97 29.3 .. .. 0 0 0 0 0 0
New Zealand 7,946 0.5 6,404 .. 1,542 .. 610 111.6 363 0 0 0 44 122
Papua New Guinea 30,601 (0.4) 30,511 (0.4) 90 5.9 4 0.0 4 0 1 13 56 32
Solomon Islands 2,536 (0.2) 2,486 (0.2) 50 2.2 39 .. 43 0 0 2 5 0
DEVELOPED 1,725,231 0.1 1,377,765 .. 63,695 .. 23,630 30.9 78,386 2,168 .. 13,483 3,745 4,190
DEVELOPING 1,962,481 (0.5) 1,817,491 (0.2) 122,764 4.4 3,597 31.1 2,326 2,862 .. 9,825 12,263 6,341
a. Drylands area is determined using aridity zones; arid, semi-arid and dry sub-humid zones are included.  Hyper-arid (bare sand deserts) are excluded.  b. Forest Stewardship Council.
c. Regional totals are from the original source and are not calculated by WRI.  d. Belgium includes Luxembourg.
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WRI-calculated natural and plantation forest area:  These data are based on the FRA 2000 and are 
subject to all the concerns those data raise.  Moreover, the calculations are based on assumptions of linear 
change that are not supported by field research.  WRI chose to make this calculation and present the data 
despite FAO's decision not to include them in the FRA 2000.  We made this choice because these data 
represent the only available indicators of forest change based on consistent definitions.  However, the data 
should be used as very rough approximations. 
 
Certified Forest Area:  The certification schemes are either performance-based or systems-based.  
Performance-based certification requires that landowners meet performance criteria set by the certification 
body.  Systems-based schemes require that landowners manage the forest within broad system components.  
While there is some disagreement about which scheme best guarantees sustainable forestry, many groups 
feel that those using performance-based criteria carry the most weight.  More information on certification is 
available at: http://eesc.orst.edu/agcomwebfile/edmat/EC1518.pdf.  While the numbers reported are reliable, 
it is worth noting that certified forests do not represent the total area of well-managed forests.  Many 
uncertified forests are under sound management.  Increasing trends in forest certification indicate the 
importance that consumers attach to forest management issues rather than the total area of well-managed 
forests. 
 
Drylands:  The accuracy of land area totals is limited by the 50 kilometer resolution of the data set. The 
climate data set was derived from a limited number of field observations.  Actual boundaries between aridity 
zones are neither abrupt nor static, making delineated borders somewhat artificial.  The data should 
therefore, be considered useful as a general indicator of the extent of drylands within each country, rather 
than as an exact depiction of the climatic situation on the ground.  

Alternative methods for measuring extent of drylands area include use of soil moisture and 
agricultural production systems, although these methods may also be subject to similar problems such as low 
resolution data, limited field observations, and subjectivity when delineating exact boundaries on the ground. 
 
Grasslands area:  Following publication of the GLCC database version 1, a number of scientific teams 
assessed its accuracy by comparing the results with higher-resolution satellite imagery.  These teams found 
that the accuracy of the GLCC's approach was in a range from 60 to nearly 80 percent—meaning that the 
assessment teams' classification of a given area agreed with the GLCC's classification between 60 and 80 
percent of the time. Given the relatively high level of potential for misclassification, the area of land in each 
classification should be treated as estimated rather than an exact interpretation of the earth's surface. 
 
SOURCES:   
FAO Forest Area Variables and All Certification Schemes: Food and Agriculture Organization of the 
United Nations (FAO). 2001.  Global Forest Resources Assessment 2000--Main Report. FAO Forestry Paper 
No. 140.  Rome: FAO.  Data can also be obtained electronically at: 
http://www.fao.org/forestry/fo/fra/index.jsp. 
FSC-certified Forests: WRI compilation of data from:  Forest Stewardship Council (FSC). 1998, 2002.  
Forests Certified by FSC-Accredited Certification Bodies.  Document 5.3.3.  Oaxaca, Mexico, FSC. Available 
online at: http://www.fscoax.org/principal.htm. 
Drylands: U. Deichmann and L. Eklundh. 1991. Global digital data sets for land degradation studies: a GIS 
approach. United Nations Environment Program/Global Resource Information Database (UNEP/GRID) GRID 
Case Study Series No. 4., Nairobi, Kenya. 
Grasslands area:  T.R. Loveland, B.C. Reed, J.F. Brown, D.O. Ohlen, Z. Zhu, L. Yang,  J. Merchant. 2000. 
Global Land Cover Characteristics Database (GLCCD) Version 2.0. Available online at: 
http://edcdaac.usgs.gov/glcc/globdoc2_0.html.   
Loveland, T.R., B.C. Reed, J.F. Brown, D.O. Ohlen, Z. Zhu, L. Yang, and J.W. Merchant. 2000. “Development 
of a global land cover characteristics database and IGBP DISCover from 1-km AVHRR data.” International 
Journal of Remote Sensing 21: 1303-1330.  
 


