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How much rangeland do we have? Globally we do 
not know. I suspect the same can be said nation-
ally. If we do not know what we have, how can 
we monitor it and develop a strategy for man-

agement? Existing statistics and defi nitions for rangelands 
or grasslands vary widely. In addition, defi nitions of various 
land classes such as rangeland and forest overlap. Not only is 
the defi nition important for accounting purposes, how one 
classifi es lands could dictate who will administer the lands 
and how they will be managed.

To help resolve the problem, I offer a defi nition for range-
lands that one can use to objectively inventory and report on 
rangelands at the national and international level. The in-
tended audience is anyone who has to account for and report 
on the area of rangelands. 

Why Are Rangelands Important?
Rangelands (including grasslands, shrublands, and tundra) 
are found throughout the world from the outback of Austra-
lia, to the muskegs and tundra of the Arctic, to the savannahs 
of Africa, to the cerrados of Brazil, to the plains of Mongolia, 
and to the sagebrush lands of the United States. As any range 
manager knows, rangelands are of key importance globally, 
nationally, and locally, both in terms of extent and socio-eco-
nomic impact.

Properly managed rangelands can provide food security 
and poverty alleviation to millions of people. Rangelands 
are the main feed resource for traditional livestock rearing 
systems in many parts of the world. They provide about 70 
percent of the feed for domestic ruminants.1 Rangelands are 
of great economic and social importance, because they offer 
a livelihood to millions of people. Traditional animal produc-

tion provides people in developing countries with food (milk, 
meat, and blood), manure (for fuel and fertilizer), wool, hides, 
draft power, transportation, added security, and the possibil-
ity to accumulate capital. Livestock are also important in as-
sociation with arable agriculture, because livestock provide 
the power for cultivation and manure for increased fertility. 
Livestock also consume crop residues, which often have no 
or little other value, except that straw can be used as roofi ng 
material or made into baskets.2

In addition, rangelands are vital for the ecological, envi-
ronmental, and economic functions they provide. The mul-
tiple uses of rangelands, as with forests, are of great ecological 
signifi cance because both vegetation types protect often-frag-
ile soil profi les, store carbon, provide habitat for wild fauna 
and fl ora, and act as catchments or watersheds for large river 
systems. 

Environmentally, rangelands provide biological diversity 
and ecological functions. They provide local, regional, and 
global values and regulatory and buffering services (for in-
stance, corals reefs in the Caribbean are declining due to de-
sertifi cation in the Sahel;3 deforestation of the cerrados in 
Brazil affects the water balance in the whole of Amazon as 
well as the regional climate, etc.; all of these have major long-
term impacts).

Economically, forests and rangelands provide us with es-
sential goods and services. Both vegetation types contain me-
dicinal plants, timber, germplasm for new and wild relatives 
of existing crop and pasture plants, and recreational opportu-
nities. Furthermore, rangelands provide designated reserves.2 

The economic importance of rangelands varies signifi -
cantly according to the socio-economic system in which they 
are embedded. In developed economies, such as Australia and 
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the United States, rangelands are essentially marginal terrain 
suitable for low-intensity stock rearing and hunting, accord-
ing to the Food and Agriculture Organization (FAO) of the 
United Nations.4 In pluralistic economies, such as Brazil, 
high-density vegetation such as rain forest, which is of crucial 
importance to hunter-gatherers and smallholder farmers, can 
all too easily be converted to low-fertility savannah, which is 
of interest to wealthy ranchers. In Africa and Central Asia, 
rangelands are essential to the subsistence of pastoralists, for-
agers, and farmers who are dependent on rainfed crops.4,5 

What Is Happening?
Demographic pressures on rangelands are increasing. The 
demands put on rangelands by society are not limited to food 
and fi ber. Rangeland management needs to meet multiple 
demands simultaneously, including outdoor recreation, hunt-
ing, water supply, and conservation.6

Threats to rangelands include climate change, overuse, 
and land conversion. Desertifi cation is a global issue and can 
now be seen on every continent.7 However, perceptions of 
the condition of rangeland vary in accordance with the statis-
tics used to evaluate it. Estimates of degraded rangeland vary 
from 680 million ha8 to 3.3 billion ha.9 The amount of the 
world’s rangeland that one considers to be degraded ranges 
from 20% to 73% (Fig. 1). 

How Much Rangeland Is There?
Rangelands are one of the Earth’s major ecosystems. How-
ever, estimates of the amount of the Earth’s land surface 
covered by rangelands vary from 18% to 80% (Fig. 2). The 

variation is due to differences in bases (Earth surface, land 
surface, ice-free land surface, etc.), sources (ground surveys 
and inventories, remote sensing, climatic or soils maps, etc.), 
and the defi nitions used. The various percentages might be 
based upon the estimate of the Earth’s total surface area, land 
area, or ice-free land area. Often authors do not provide a 
defi nition, state the foundation upon which they base the es-
timates, or give the source. Lastly, there is no international 
organization responsible for the assessment and reporting on 
the world’s rangelands as there is for the periodic global for-
est assessments by FAO. As a result we really do not know 
how much rangeland we have at the global level.

If we wish to account for lands at the national and inter-
national level, defi nitions of various land classes should be 
mutually exclusive. Therefore to avoid double-counting, we 
should not consider the defi nition of “rangeland” without 
considering the defi nition of “forestland” because of poten-
tial for overlap (Fig. 3). 

Figure 4 shows estimates of the world’s forestland. Note 
there is less variation in estimate of land cover for the forest 
sector than there is for rangeland. The reason is simple—al-
most all the estimates come from FAO’s Global Forest Re-
source Assessment (FRA). In turn, data from the FRA often 
come from national inventories of forestland harmonized to 

Figure 1. Recent estimates of percent of world’s rangelands that are 
degraded.

Figure 2. Recent estimates of world’s rangeland (percent of total land 
area).17

Figure 3. Juniper (Juniperus spp.) lands in central Oregon, United States. 
Is this forest or rangeland? Distinguishing between the two is important 
for determining land management objectives and avoids double counting 
of lands for national and international assessments.

Figure 4. Recent estimates of the world’s forestland (percent of total 
land area).17
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FAO’s defi nition of forestland, which is very objective and 
precise.27 The defi nition is as follows:

Forest includes natural forests and forest plantations. The term 
is used to refer to land with a tree canopy cover of more than 10 
percent and area of more than 0.5 ha. Forests are determined both 
by the presence of trees and the absence of other predominant land 
uses. The trees should be able to reach a minimum height of 5 m. 
Young stands that have not yet reached, but are expected to reach, 
a crown density of 10 percent and tree height of 5 m are included 
under forest, as are temporarily unstocked areas. The term includes 
forests used for purposes of production, protection, multiple use or 
conservation (i.e. forest in national parks, nature reserves and 
other protected areas), as well as forest stands on agricultural lands 
(e.g. windbreaks and shelterbelts of trees with a width of more 
than 20 m) and rubberwood plantations and cork oak stands. The 
term specifi cally excludes stands of trees established primarily for 
agricultural production, for example fruit tree plantations. It also 
excludes trees planted in agroforestry systems. (p. 137).

Unfortunately there are no objective international defi ni-
tions of rangeland. By objective I mean that if two or more 
different people visit a piece of land, they will all classify it 
the same. For example FAO defi nes rangeland as: “An area 
where wild and domestic animals graze or browse on uncultivated 
vegetation.”28 Note there are no thresholds in this defi nition. 
What is the minimum area to be considered? How much 
vegetation, if any, has to be present? And so on. Without 
thresholds, classifi cation of which lands qualify as rangelands 
will vary person to person.

Similarly, the United Nations Environment Programme9 
defi nes rangeland as:

All territories presently used as grazing lands, which are ac-
counted for in yearly FAOs statistics, as well as other non-agricul-
tural, largely unoccupied, drylands which are used only occasion-
ally by nomadic pastoralists or are presently unused at all.

As one can see, both defi nitions are vague. In addition, the 
facts that 1) there is no single organization that periodically 
accounts for the world’s rangelands, and 2) very few nations 
have national rangeland inventory programs, leave any global 
estimates in question. 

Because the area of rangeland is in question, any estimates 
of changes and conditions are also questionable. Holechek,29 
for example, reports a loss of some 1.2 to 1.6 million ha per 
year of rangeland in the western United States and the Great 
Plains due to conversion to other uses. On the other hand, if 
one assumes that FAO’s land use class of permanent pasture 
is equivalent to rangeland, then FAO30 reports an increase 
of the world’s rangeland area from 3.1 billion ha in 1961 to 
nearly 3.5 billion ha in 2002. Despite the extent and im-
portance of rangelands, most government and development 
agencies have neglected them.

How one classifi es lands can affect how they are man-
aged. For example, there is pressure throughout the world 
to maintain forestlands. If lands are classed as forest, envi-
ronmentalists might wish to maintain tree cover. If lands are 
classed as rangeland, then tree cover may not be desirable and 
management strategies could be to eliminate the trees. Simi-
larly, the classifi cation of lands can affect which agencies are 
funded. For more forest, more money is required to protect 
or manage them. The same can be said about rangelands. In 
the United States alone, approximately 20 million ha of land 

Table 1. Example of different approaches for defi ning rangeland and forest

Approach Rangeland31 Forest32 Comment

Cover Lands dominated by 
grasses and shrubs.33

Land areas dominated by 
trees where the tree cano-
py covers at least 10% of 
the ground area.34

Easiest to use.

Use Areas of land used exten-
sively by grazing animals. 
Native grasses, shrubs and 
woody vegetation generally 
cover the area.35

All land that is capable of 
supporting a merchantable 
stand of timber and is not 
actively being used in a use 
which is incompatible with 
timber growing.36

Diffi cult to separate what is 
a forest use and what is a 
rangeland use.

Ecological or Potential A kind of land on which the 
native vegetation, climax or 
natural potential, consists 
predominately of grasses, 
grasslike plants, forbs, or 
shrubs…37

Terrestrial ecosystem 
(biome) with enough annual 
precipitation (at least 76 
cm or 30 inches) to sup-
port growth of various spe-
cies of trees and smaller 
forms of vegetation.24 

Taken literally, New York 
City would qualify as forest 
and Denver as rangeland. 
The potential changes over 
time.

Administrative or 
gazetted

Grassland: An administra-
tive unit of the USDA For-
est Service (more frequent-
ly “National Grassland”).

An area within an adminis-
trative boundary of a forest 
agency, whether having 
trees or not.38

Not all lands are classed 
administratively.
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are in question as to whether they are rangeland or forest.17 
This is why we need a workable defi nition of our land cover 
classes including rangelands.

So Just What Should Be Considered 
“Rangeland?”
Lund31 lists over 300 published defi nitions of grassland, graz-
ing land, pasture, shrubland, and rangeland. What one con-
siders rangeland varies. To some, rangeland can be a type of 
land use, land cover, ecosystem, an administrative unit, or a 
combination of these categories. Table 1 compares different 
approaches for classifying rangeland and forest. 

Rangeland is often defi ned as a land cover or land use. 
It is important to understand the differences between the 
two. Land cover is the vegetational and artifi cial constructions 
covering the land surface.39 It is the physical characteristic of 
earth’s surface, captured in the distribution of vegetation, wa-
ter, desert, ice, and other physical features of the land, in-
cluding those created solely by human activities such as mine 
exposures and settlement. Land use, on the other hand, 
is the intent and management strategy placed on a land cover 
type.40 Forest, a land cover, can be used for selective logging, 
resource harvesting (such as rubber tapping), grazing, water-
shed protection, or recreation and tourism. Shifts in intent 
and/or management constitute land-use changes. 

As stated above, when accounting for lands at the national 
or international levels, it is desirable that the land classes be 
mutually exclusive. When using land use as a classifi er, the 
classes can overlap, as illustrated in Table 2. 

To provide continuity in data collection and reporting, an 
objective and inventory-friendly defi nition should include 
thresholds for minimum area, percent vegetation cover, tree 
height (to separate rangeland from forestland), strip width, 
and listings of inclusions and exclusions such as is found in 
the FAO’s defi nition of forest. Of the two types of defi ni-

tions, it is easiest to develop an objective defi nition of range-
land based upon cover. 

The following are some suggested guiding principles 
for developing an international classifi cation system and 
defi nitions that would include rangelands for inventory and 
monitoring purposes. These are modifi ed from the Vegeta-
tion Subcommittee41 of the US Federal Geographic Data 
Committee (FGDC) and the FGDC Earth Cover Working 
Group.42 
• The defi nition(s) will build upon the existing work where 

possible.
• The defi nition(s) will use common terminology (i.e., 

terms should be understandable and jargon will be 
avoided).

•  The defi nition(s) will be applicable over extensive areas 
and at a range of scales.

• Application of the defi nition(s) will be repeatable and 
consistent.

• Classifi cations should follow established scientifi c proce-
dures where appropriate.

• The defi nition(s) will avoid developing confl icting 
concepts and methods through cooperative development 
with the widest possible range of individuals and institu-
tions.

• The defi nition(s) will be mutually exclusive and additive 
to 100% of the Earth’s land area, as represented on aerial 
photographs or satellite images. 

• The defi nition(s) will be based upon existing, not poten-
tial, situations, and, in the case of vegetation cover, based 
upon condition at the optimal time during the growing 
season where such seasons exist.

• Land use classifi cations and nomenclature will be ex-
cluded from earth cover classifi cations and nomenclature.

Hope at the International Level
Two international activities could provide an objective struc-
ture for developing a defi nition. These include the Millenni-
um Ecosystem Assessment (MA) and the Intergovernmental 
Panel on Climate Change (IPCC) Good Practice Guidance 
for Land Use, Land Use Change, and Forestry (GPG-
LULUCF). 

The MA43 reports on fi nding for 10 categories of the land 
and marine surface, including forest, cultivated, dryland, 
coastal, marine, urban, polar, inland water, island, and moun-
tain. Although rangelands are not discussed per se, dryland 
systems are defi ned as lands where plant production is lim-
ited by water availability; the dominant human uses are large 
mammal herbivory, including livestock grazing and cultiva-
tion. Drylands include cultivated lands, scrublands, shrub-
lands, grasslands, savannas, semideserts, and true deserts. 
Dryland systems cover about 41% of Earth’s land surface and 
are inhabited by more than 2 billion people. 

The MA reporting categories are not spatially exclusive; their 
areas often overlap. For example, transition zones between for-
est and cultivated lands are included in both the forest system 

Table 2. Land uses (goods and services) provided 
by rangelands and forests

Goods and Services Rangeland
Forest-
lands

Biological diversity Yes Yes

Carbon sequestration Yes Yes

Ecological functions Yes Yes

Environmental protec-
tion

Yes Yes

Forage/crop produc-
tion

Yes Sometimes

Recreation Yes Yes

Wood production Sometimes Yes

Poverty alleviation Yes Yes
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and cultivated system reporting categories. Thus there could 
be duplicate reporting in these categories. In addition, the MA 
synthesized existing information from the scientifi c literature, 
datasets, and scientifi c models, and included knowledge held 
by the private sector, practitioners, local communities, and in-
digenous peoples. There were no new data collected.

The IPCC has developed a classifi cation scheme for re-
porting on greenhouse gas emissions that could provide es-
timates of rangelands at the national and international level 
using a common defi nition through the GPG-LULUCF. Of 
the 2 international activities, the IPCC represents the best 
construction for developing a defi nition.

To comply with the GPG-LULUCF, inventory agencies 
at the national level need information about land area for 
each of 6 classes to estimate carbon stocks and emissions, 
and removal of greenhouse gases associated with Land Use, 
Land-Use Change, and Forestry activities. The classes are 
“forestland,” “cropland,” “grassland,” “wetland,” “settlement,” 
and “other land” for greenhouse gas inventory reporting. 
Milne and Pateh44 defi ne these classes as follows: 

Forestland—All land with woody vegetation consistent with 
thresholds used to defi ne forestland in the national greenhouse gas 
inventory, sub-divided into managed and unmanaged, and also 
by ecosystem type as specifi ed in the IPCC Guidelines 3. It also 
includes systems with vegetation that currently fall below, but are 
expected to exceed, the threshold of the forestland category. (p. 2.6) 

Forestland is further defi ned by the Marrakesh Accords45 
as follows:

“Forest” is a minimum area of land of 0.05–1.0 hectares 
(with tree crown cover or equivalent stocking level) of more than 
10–30 per cent with trees with the potential to reach a minimum 
height of 2–5 metres at maturity in situ. A forest may consist ei-
ther of closed forest formations where trees of various storeys and 
undergrowth cover a high portion of the ground or open forest. 
Young natural stands and all plantations which have yet to reach 
a crown density of 10–30 per cent or tree height of 2–5 metres are 
included under forest, as are areas normally forming part of the 
forest area which are temporarily unstocked as a result of human 
intervention such as harvesting or natural causes but which are 
expected to revert to forest. (p. 58).

Noteworthy about the Marrakesh forest defi nition is that 
there are no exclusions listed nor is there a minimum strip 
width threshold specifi ed as often done in other defi nitions 
of “forest.”46 However, Section 4.1.1 of the GPG-LULUFC, 
Step 1.1 specifi es: 

In addition to the minimum area of forest, it is good practice 
that countries specify the minimum width that they will apply to 
defi ne forest unit and units of land subject to ARD [Afforesta-
tion, Reforestation and Deforestation] activities, as explained 
in Section 4.2.2.5.1.47 

In addition, Milne and Pateh44 did not specify any mini-
mum percent of cover for lands to be considered as vegetated. 
Given that the Marrakesh Accords has a minimum of 10–30 
percent for forest, we can assume this threshold would apply 
to the other vegetation types.

• Cropland—Arable and tillage land, and agro-forestry sys-
tems where vegetation falls below the thresholds used for the 
forestland category, consistent with the selection of national 
defi nitions.

• Grassland—This category includes rangelands and pasture 
land that is not considered as cropland. It also includes 
systems with vegetation that fall below the threshold used in 
the forestland category and are not expected to exceed, with-
out human intervention, the threshold used in the forestland 
category. The category also includes all grassland from wild 
lands to recreational areas as well as agricultural and silvi-
pastural systems, subdivided into managed and unmanaged 
consistent with national defi nitions. [This would also 
include savannahs with tree cover less than the forest 
threshold.] 

• Wetland—Land that is covered or saturated by water for all 
or part of the year (e.g., peatland) and that does not fall into 
the forestland, cropland, grassland or settlements categories. 
The category can be subdivided into managed and unman-
aged according to national defi nitions. It includes reservoirs 
as a managed sub-division and natural rivers and lakes as 
unmanaged sub-divisions.

• Settlement—All developed land, including transportation 
infrastructure and human settlements of any size, unless they 
are already included under other categories. This should be 
consistent with the selection of national defi nitions.

• Other land—Bare soil, rock, ice, and all unmanaged land 
areas that do not fall into any of the other fi ve categories. It 
allows the total of identifi ed land areas to match the national 
area, where data are available. (p. 2.6).
The following is a proposed land classifi cation key48 that 

incorporates the thresholds contained in the Marrakesh Ac-
cords and the IPCC classes. In this classifi cation scheme 
“Rangeland” is synonymous with “Grassland” by default.
1. Is the land area and strip width > national threshold? 

(Threshold must be between 0.05 and 1.0 ha.) Yes—Go 
to 2. No—Classify with surrounding area.

2. Is the land covered or saturated by water for all or part of 
the year? Yes = Wetland. No—Go to 3.

3. Does the area have a vegetative cover (which can consist 
of woody, herbaceous, trees, shrubs, forbs, graminoids, 
mosses/lichens49) > national threshold? (Threshold must 
be between 10% and 30% during at least two months of 
the year.) Yes—Go to 4. No—Go to 8.

4. Does the land have tree crown cover > national threshold 
(threshold must be between 10% and 30%) or will it have 
such tree cover in the future? Yes—Go to 5. No—Go to 6.

5. Do or will the trees reach the national threshold height 
(threshold must be between 2 and 5 m in height in situ at 
maturity)? Yes = Forestland. No = Non-forestland—Go 
to 6. 

6. Is the land used for growing crops? Yes = Cropland. 
No—Go to 7. 

7. Is the land dominated by grasses, forbs, or shrubs? Yes = 
Grassland (Rangeland). No—Go to 8. 
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8. Is the land developed for human activity? Yes = Settle-
ment. No = Other land.
When applying the above categories, inventory agencies 

are to classify land under only one category to prevent double 
counting. Thus the classes are considered to be mutually ex-
clusive and all-inclusive. Application could be particularly 
diffi cult because the IPCC classes are a combination of land 
cover and land use classes but it will be up to a nation to de-
cide what goes where and when. 

Based upon the above key, one could further refi ne a defi -
nition of grassland or rangeland for national and internation-
al accounting purposes as dry lands having at least ten percent 
vegetative cover at least two months of the year and less than 
ten percent tree cover and that are not used for growing crops. A 
workable defi nition of Rangelands defi nition based upon the 
IPCC categories is as follows:

Rangeland (including grasslands, shrublands, savannas, 
etc.): Any dry land at least _ ha in size and _ m in width having 
at least _ percent vegetation cover at least _ months of the year 
and less than _ percent tree cover and that are not used for grow-
ing crops. A tree is any woody perennial at least _ m tall.

The international community should determine the 
thresholds, or one might default to the thresholds already 
established that FAO uses for its periodic Global Forest As-
sessments: 0.5 ha for size, 20 m for width, and 10% cover of 
woody perennials at least 5 m tall.27 After plugging in the 
FAO thresholds, the defi nition becomes:

Rangeland (including grasslands, shrublands, savannas, 
etc.): Any dry land at least 0.5 ha in size and 20 m in width 
having at least 10 percent vegetation cover at least 2 months of 
the year 49 and less than 10 percent tree cover 27 and that is not 
used for growing crops. A tree is any woody perennial at least 5 
m tall.

A question arises if this level of specifi city is needed. The 
answer is “Yes” if we ever hope to have reliable estimates of 
our land cover. Although this defi nition might not be ac-
ceptable by all, it does offer an opportunity for obtaining 
consistent and repeatable estimates of rangeland area at the 
national and international level.

Conclusions 
Rangelands are important to us all for the goods and services 
they provide. Consequently, we need to be concerned about 
the extent and condition of these lands. However, there are 
no verifi able estimates of the world’s rangeland areas. This is 
due in part to the lack of an objective defi nition of rangelands 
and the lack of national and international organizations that 
actually inventory and monitor rangelands. The defi nitional 
and accounting part could be solved by the recent issuance 
and national use of the Good Practice Guidance for Land 
Use, Land Use Change, and Forestry (GPG-LULUCF) from 
the IPCC. National implementation of the GPG-LULUCF 
should increase the local attention given to rangelands—po-
litically, fi nancially, and institutionally.

Additionally, on November 28, 2006, FAO announced 

that it is taking a new step forward and monitoring the man-
agement, uses, and users of all natural resources and their 
trends using an integrated approach. FAO is simultaneously 
monitoring all aspects of natural resources be it agriculture, 
forestry, fi sheries, livestock, or wildlife, to build knowledge 
about the real environmental and socio-economic situations 
on the ground, making information closer to reality and rel-
evant to policy makers.50

To obtain reliable estimates of rangeland and its changes, 
the various resource agencies and societies, especially the 
range management community, should promote an interna-
tional defi nition followed by objective inventories. Without 
an objective defi nition and inventory, we will never know 
how much rangeland we have. If we don’t know what we 
have, how can we adequately plan for and mange our range-
land resources? 

It is hoped that this article will generate interest in the na-
tional and international accounting not only for rangelands 
but also for all lands. If all else fails, I encourage those who 
report area statistics to state both the defi nition they use and 
the source of their data.
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