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UNFP/FM) TRCPICAL FOREST ASSESSMENT
IN1DXTIGt

Growing world concern over the state and rate of removal of tropical
forests has led in recent years to the production of a nwTter of
publications giving widely differing estimates of the present extent of
that resource and its current rate of change. In order to resolve this
question by providing as objective an assessment as possible UNEP and FAO
undertook a co-operative study as part of the Global Environment
Monitoring System (GE2IS). The results of this three year investigation
were published in 1981 and 1982 as the UNEP/FAO Tropical Forest Resources
Assessment.
This assessment represents the first attpt to gather together the
wealth of information on tropical forest resources that is scattered
throughout the world literature, together with the mass of unpublished
data held in national agencies and at international centres.
All this information has been caipiled into a report according to a
single, uniform tropical forest resource classification system developed
specifically for this assessment. This is the first time that this has
been attempted and is a major reason for considering the UNEP/FAO
Tropical Forest Resources Assessment to be the best and most reliable so
far produced. It will serve as a baseline against which future tropical
forest changes may be measured. The data are to be continually up-dated
with the aim of publishing new more ccmprehensive global tropical forest
resource assessnnts every five years.
THE ASSESSMFRI' APPROWH
The assessment was carried out on a national basis since this seemed
the most reasonable way of presenting the data at this stage. National
information was then used to ccxipile regional syntheses (Africa, Asia,
Latin America) and these in turn to derive a global assessment.
Forest extent was estimated for each of the 76 countries covered by
the assessment using the best available sources of existing information.
These included surveys based upon satellite image interpretation (18
countries), together with forest maps, inventories and geographical
studies which had been prepared or carried out over the past 25 years.
Throughout the survey a dialogue was maintained with the forest services
of the countries concerned and in three cases the assessment was carried
out by the countries themselves. Rates of forest rva1 were either
taken from existing documents or derived from assumptions based, for
example, on the degree of shifting cultivation or upon agricultural
statistics. These rates were used to extrapolate forest extent to a
ccm*non baseline of Decen*er 1980. Satellite image interpretation was
used to verify estimates where necessary, to correct conflicting figures,
and for 13 countries for which no data were available, to derive the
primary estimates.
Since national data sets varied greatly in form it was necessary to
approach each individually in order to recast it into a cc*imon analytical
format. The quality of the estimates is, therefore, a function of the
quality of the data and the reasonableness of the assumptions used in
their compilation.

-2As a result of these differences in information quality, estimates
of forest cover and deforestation rates are judged to be very reliable in
only 15 out of the 76 countries surveyed. In terms of total area of
closed forests, however, this represents 40 percent of the forest extent
data, largely because Brazil, with 30 percent of the world's closed
forests, is in the very reliable group. A further 38 countries (covering
40 percent of the total closed forests) have very good baseline
information on forest cover. In the remaining 23 countries both baseline
data and deforestation rate estimates are considered to be of medium to
poor quality. This latter group, however, contains only some 20 percent
of the total world closed forests and 29 percent of the total world open
forests.
Projections into the near future have assumed constant rates of
deforestation based on those determined for each country, but it must be
stressed that these national deforestation rates could increase or get
less in years to come. Given these constraints, the quality of the data,
and the necessary number of assumptions the projections can only be
broadly indicative of trends and future states and should, therefore, be
viewed with caution.
Th(PICAL FOREST CLASSIFICATICt
In order to make an assessment of the extent of tropical forests
and the rate at which they are changing, it is first necessary to define
exactly what is meant by the term 'tropical forest' and to decide on
definitions for both the various forest associations that make up a
tropical forest and the derivative associations that result when tropical
forest is removed. Many of the conflicting statements on the extent of
tropical forests and their removal rates have arisen because authors have
not always included the same range of forest formations in their
consideration of tropical forests. Exclusion of even a few formations
between consecutive assessments can lead to big differences in estimates
of forest extent and, unless carefully examined, can lead to the
derivation of forest removal rates far different from those intended by
the authors. In order for the (JNP/FAO assessment to be meaningful,
therefore, it was first necessary to create a simple but universally
applicable classification that took into account all the main tropical
forest formations that have arisen due to differences in botanical
composition, ecological and climatological setting, and, most
importantly, from a history of encounters with man.
Although a large number of tropical forest classifications exist,
it was decided to make the present assessment classification compatible
wherever possible with that used by UNESCO* but with particular emphasis
upon management. Only those vegetation types whose woody elements have
canopies covering more than ten percent of the ground are included.
Figure 1 shows the different classes of woody vegetation used in the
assessment.

*J5JyJ classification of vegetation prepared by the UNESCO Standing
Ccmnittee on Classification and Mapping of vegetation on a World Basis.
August 1969.
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There are two math forest types that have to be assessed separately:
1.

Closed forests: Have an interlocking, continuous cancpy, many
layers, and, usually, abundant undergrowth. They do not have a
continuous dense grass layer which would allow grazing and the
spread of fires. Closed forests are either broadleaved,
coniferous, bashoo or mangrove, and they occur in areas with high
rainfall or locally abundant ground water • The term 'tropical
forest' has come to mean in popular understanding the moist
tropical rainforest which here can be equated with tropical
broadleaved closed forests, and it is about this particular forest
type that most world concern has been expressed.

2•

Cen forests: Are mixed broadleaved forest and grassland
formations usually without an extensive contthuous canopy but with
a continuous grass layer under a tree canopy that covers more than
ten percent of the ground (e.g. Cerrado in Brazil, and the wooded
grasslands of Africa). Such formations, in general, occur in
regions that are drier than those suçort ing closed forests.

There are also a third major tropical forest type, though its extent is
nvch less than the two math types.
3.

rubland: Are charactertsed by a predaninance of woody plants
between 0.5 and 7 metres in height.

The remaining major classification units relate to what is found in
formerly forested areas after the forest has been cleared - in other
words, replacement vegetation.
4•

Closed forest fallow: Are derived from the clearing of broadleaved
and coniferous forests for shifting cultivation and are typically a
mosaic of various woody regeneration stages. Patches of uncleared
forest and agriculural fields which occur withth extensive areas of
shifting cultivation are often included within the estimates
because it is difficult to separate such ooiiplex formations into
their caiçonent elements.
Cçen forest fallows; Are open forests in various re-growth stages
after the original forest has been cleared for agricultural
purposes.
Plantations; Are afforested stands established on land which has
not carried forest within the last 50 years. Stands Which have
been established through artificial regeneration but Which are
essentially similar to those they are replacing are not included.
Also excluded are rubber, coconut, cacoa and other plantat ton tree
crops, and plantations established for shade.

Tropical forests in the broadest sense today cover some 2970
million hectares which represents 20 percent of the land surface of the
globe. Of this area 40 percent is covered by closed broadleaved forest,
25 percent by open forest types, one percent by coniferous forests and 21
percent by shrubland. Also in this area are included closed forest
fallow (8 percent), open forest fallow (6 percent) and plantation (0.5
percent). Figure 2 shows this in diagramatic form while full regional
details are given in Table ]..
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The bulk of the closed forest occurs in tropical America where the
23 countries of the region possess between them 57 percent of the world
total. Africa, on the other hand, is the continent of savanna and
shrubland containthg 66 percent of the world's open broadleaved forests
and 71 percent of its shrublands.
Forest areas are, however, not distributed proportionally among
countries within regions. As is shown in Table 2, for example, three
countries (Brazil, Indonesia, Zaire) together contain 48 percent of the
world's total tropical broadleaved closed forest. Angola, Brazil and
Zaire hold 38 percent of the global tropical open broadleaved forest
while Brazil alone has almost 30 percent of the tropical broadleaved
closed forests of the world and 21 percent of the open.
IRa'ICAL FOREST CHAE

General causes
Tropical forests are altered in two ways: through deforestation
where all the trees in a particular area are cut and removed, the land
then being used for non-forestry, mainly agricultural purposes; and
through felling where either an area is logged whereby selected trees are
removed for industrial use (most comonly in moist closed broadleaved
forests) or trees are felled for fuelwood or conversion to charcoal
(mainly in the drier open forest formations). It is usual, however, that
logged over forests are eventually deforested so that for long term
practical purposes deforestation can be considered the major factor
altering the state and extent of tropical closed broadleaved forest.
Deforestation
The most irrçortant single cause of deforestation is shifting
cultivatiOn which is estimated to account for 70 percent, 50 percent and
35 percent of the total areas deforested in Africa, Asia and the Americas
respectively. Shifting cultivators clear forest in patches and, if
fallow periods are long enough, a forest mosaic of primary forest,
secondary growth and traditional agriculture results.
Other significant causes of deforestation are extensive clearing,
particularly of open forests, to create grazing lands, and settlement
along logging tracks with subsequent expansion into the forest. The
former is a particularly significant deforestation cause in the Americas
while the latter is most important in Asia and Africa.

Logging for industrial purposes, even if done carefully and
conscientiously, can also lead to forest damage since the felling of a
big tree nearly always damages those around it while the tracks necessary
for the movement of heavy machinery and the extraction of logs make
further inroads into forest that would otherwise not be touched.

IV

-5These paths are often used subsequently by knznan settlers with consequent
further forest degradation. This is most apparent in Africa and Asia
where 70 percent of the deforestation occurs in arsu of cloe*d forests
that have previously been logged. In the Anwicu l hvever, the
carçarable figure is only 44 percent because most logs are transported by
rivers or along exist thg roda so that logging operations do not create
as many new access roads for agriculturalists to exploit.
In addition logging in pure, or nearly pure closed forest stands
such as are found in southeast Asia, may be very intensive with as much
as 90 cubic metres per hectare being extracted and this may lead to rapid
degradation of the closed forest. In the Americas and Africa where no
more than 5-20 cubic metres per hectare of wood are extracted, logging is
not thought to be directly responsible for inovertshment of the forests.
Fuelwood and charcoal
'bod for fuel and charcoal is mainly obtained from open forests and
shrub formations in the drier parts of the tropics. In the 76 countries
covered by the asses,nent the average yearly total production of fuelwood
and charcoal was estimated to be 1,100 million cubic metres during the
period 1976-79. This represents 0.6 cubic metres per inhabitant per year
and is some eight times the production of wood logged for industrial
purposes. In many areas due to the almost total dependence of the rural
population upon wood as fuel, especially in Asia and Africa, the natural
woody vegetation is being removed at a very rapid rate, or has already
disappeared. Current annual wood production for energy production is
estimated to 12e 736 million in3 in Asia, 314 million m in Africa and
210 million mJ in tropical Au*rica.

Plantations
Plantations do not replace indigenous undisturbed forest but by
providing an additional source of wood for industrial and energy
purposes, they alleviate the exploitation pressure on these forests. The
tirportance of this can be seen, for exairple, in Brazil where 11 million
of the 38 million rn3 of wood used annually for charcoal production and
fuel are obtathed f ran D.icalyptus plantation, with the remainder coming
fom closed forest (6 millIon m) and the drier open forest (21 million
). Without the plantations, the degradation of the natural forests
would be much greater.
At the end of 1980 there were some 11.5 million hectares of
industrial and non-thdustrta11antations in the 76 countries surveyed,
and this area is increasing at-an annual rate of 1.1 million hectares.
Although this rate has greatly accelerated over the last ten years, and
should continue to inorease, the ratio areas of planted and areas of
closed or open forests cleared still remains very high. As can be seen
from Table 3, these replacement ratios are highest for Asia where it is
expected during 1981-1985 that one hectare of plantation started for
every 4-5 hectares deforested - ocirparable figures for the Mericas and
Africa will be 1:10.5 and 1z29 respectively.

-6Closed forest clearance
Estimates of the annual deforestation rates for tropical closed
broadleaved forests are given in Table 4. Projections for the period
1981-1985 indicate that the annual deforestation rates in both the
African and Asian regions will be around 0.60 percent (or six out of
every 1000 ha.) which is similar to their 1976-1980 rates. In the
Americas the 1981-1985 deforestation rate is expected to be very slightly
higher at 0.63 percent per annum. These deforestation rates are much
lower than those given in previous estimates and represent the reioval of
only 7.5 million hectares each year. Projections suggest, assuming
deforestation rates remain constant, that by the end of the century 88
percent of the present world cover of closed tropical broadleaved forests
will still remain.
There are considerable differences between the rates at which
countries are utilizing and altering their closed forest resources. If
present trends are maintained nine countries will have used practically
all their closed broadleaved forests within 30 years, and a further
thirteen countries will have exhausted theirs within 55 years (Table 5).
The nine countries, however, currently represent only 1.7 percent of the
total tropical closed broadleaved forest resources. 'then both the above
groups are canbined, they together account for 11 percent of the total
world tropical closed forest.
Cen forest clearance
In the Americas and Asia the annual deforestation rates for open
forest are similar to those for closed forest (0.59 and 0.61 percent
respectively). In Africa, however, the open forest renval rate is
markedly lower (0.48 percent per annum) largely because there is
relatively less agricultural pressure on the open forests. Details of
the deforestation rates for open forests are given in Table 6. These
rates mean that throughout the tropics each year a total of some 3.8
million hectares of open tree forest are cleared.
The majority of open eropical forests are found in Africa where
there are about 486 million hectares of wooded grassland. Inspite of the
relatively low deforestation rate for open forests in tropical Africa as
a whole, there are considerable local differences. Eight countries
(Table 7) have deforestation rates, higher than one.
The Americas present a different picture and only Venezuela has a
deforestation rate higher than one. Brazil alone has 72 percent of the
open forest of the Americas, with an annual deforestation rate of 0.66
percent. (Table 8).
Data on deforestation of open forests in Asia are scarce. The
highest known deforestation rate in Asia is that of Thailand (2 percent)
(Table 9).

-7-.
niferous forest clearance

4

Although coniferous forests ccarçcise only one percent of the total
world tropical forests, they are the cciçonent that is at present most
threatened. This is particularly so for the. 25 millton hectares of
coniferous forest in tropical America cciiprising the pine forests of
Central America, the Podocarpus forests of Ecuador and Peru, and the
Araucaria forests of Brazil. Some 312,000 hectares of these forests are
being removed every year whid is a rate that is twice as fast as that
for tropical forests as a wbole. The situation is serious for all the
American tropical coniferous forests but particularly so for the
Araucaria forests of Brazil. A similar situation exists with the
coniferous forests of South Asia and Eastern Africa with the position
being most serious in Kenya and Ethiopia.
[;'$(. Z I
The present aasesnent has shown that the rates of clearance for
tropical forests are muth lower than had been previously thought. This
is true for both the moist closed broadleaved forest and the open forest
formations of the drier regions. Of the major tropical forest types,
only the coniferous forests are presently under any serious threat when
considered from the global point of view.
These findings are no cause for coiiplacency. They do, however,
indicate that there is an unexpected breathing space during whith proper
sound conservation and managent strategies can be designed and
inpiemented. More basic data are needed on such urgent questions as
tropical forest species dynamics (particularly of closed forests), forest
production and the mthtiaim area required to conserve a given tropical
forest cczTmllnity in such a way that it can maintain itself. Without this
essent ial information long term conservation measures may prove
inadequate and the valuable genetic potential of tropical forests may
well be squandered.
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TABLE 1:
STATE OF THE )RLD' S TRCPICAL '&ODY 'ThZETATICV
AFRICA
AMFPICAS
Areain
Areath
%of
Of
world total
'000 ha world total '000 ha

Areain

'000 ha

ASIA

of

world total

THE WORLD
Areath
1 000 ha

678,655

56.5

216,634

18.0

305,510

25.4

1 1 200,799

(216,977)

29.5

486,455

66.2

30 0,948

4.2

734,390

Pallow of
Closed Forest

108,612

45.3

61,646

25.7

69,225

28.9

239,483

Fal1ri of

(61,650)

36.2

104,335

61.4

3,990

2.3

169,975

145,881

23.4

442,740

71.0

35,505

57

624,124

Closed Forest
cen Forest

sn Forests

irub1and

2 1 968,771

TOTAL
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- 11 Table 2
FOREST C(WER IN SOME CWNTRIES AS
PEE2T OF WORLD TOTAL

*

% of the world total
Closed and open forests
Zaire
Brazil
Indonesia
Peru
Angola
Bolivia
India

9.2)
26.5) 41.9

Total

548

6.1)
3.7
2.8
3.5
3.0

Closed forest
Zaire
Brazil
Indonesia
Peru
India
Colcinbia
Bolivia

8.8)
29.7) 48.0
95)
5.8
3.8
39
3.4

Total

65.0

Mn forest
Brazil
Zaire
Angola
Sudan

Tanzania
Botswana
Central African Republic
Total

21.4)
9.8) 38.1
6.9)
6.4
5.4

4.4
4.3
58.3

- 12 Table 3
DEFORESI'ATIOWPLANTATION RATIOS
Closed and open forest
(ha planted:ha deforested)

Closed forest only
(ha planted:ha deforested)
-4.

Americas

1:10.5

1: 8

Africa

1:29

1:11

Asia

1: 4.5

1: 4

Table 4
ESIMATED ANNUAL DEFORESTATION RATES IN CLOD FORESTS

Deforestation rates
(as percent)

1tal ha deforested
(in '000 ha)

1981-1985

1976-1980

1981-1985

1976-1980

Americas

0.60

0.63

4,119

4,339

Africa

0.61

0.61

1,333

1,331

Asia

0.59

1,815

1,826

7,267

7,496

TOTAL

0.60

