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d) Fires probably represent the most serious factor for degradation in open tree for-
mations and coniferous forests. Accidental fires are rare, the majority of them are started
for various reasons: for grazing, for cleaning, for the collection of secondary products,
for hunting, for cropping, etc... These fires are rarely controlled and they spread all the
more easily, and are all the more destructive, the later they are started in the dry season.

Fires are responsible for the "savannization" of closed forests, a phenomena that has
already been mentioned in section 2.1.1 under "deforestation". Fires play a determining role
in the maintenance and extension of tropical coniferous forests at the expense of the broad-
leaved forests. African woodlands, wooded and tree savannas on the one hand, and Central
American coniferous forests on the other, are "pyroclimax" in that they owe their existence
to the recurrence of fires. 1In Africa, the penetration bv savanna fires into the outskirts
of the closed broadleaved forests opens up the undergrowth and allows tree species from the
savanna to intrude, all helped by drier ecological conditions. This process is particularly
notable in Guinea-Bissau, for example, where a forest inventory report mentions a category
of "semi-dry"” forest which corresponds in fact to intermediate formations between closed
forests and woodlands. Where fires no longer take place we can see, if the ecological con-
ditions allow it, a reconstitution of a closed forest starting from a wooded savanna in
Africa, or a closed broadleaved forest in the place of a pine forest in Central America.

The violence of these fires and their repetition leads, in many cases, to a degradation
of coniferous forests and mixed forest-grassland broadleaved formations. In the latter, the
effect of fire leads eventually to replacement of the original woody species by species that
are smaller, more resistant to fire, and are less well formed and of slower growth, all of which
hag ‘the effect of reducing the density and the height of the tree stratum.

Fires are rare in humid closed forests, except on their outskirts as an agent of the
"savannization" process. In tropical America the case of cyclical forest fires is reported
during years of great drought in the coastal zone of Suriname, or again the burning of the
windthrown timber caused by typhoons in the broadleaved forests of Belize.

In fact the three factors of degradation, which are over-exploitation for wood, over-
grazing and fire, very often combine their effects and it is difficult to evaluate thelr
separate influence. Experiments of protection of plots of degraded savanna in Africa, (that
were carried out during the fifties), have shown that there 1s a good possibility of re-
covering the woody vegetation when these areas are protected over several years against
fire, cattle and exploitation. Other experiences have compared the effects of different
types of fire management: early fires at the beginning of the dry season when the vege-
tation is not yet completely dry, delaved fires, various forms of alternating early fires,
late fires and total protection against fire. These experiences have shown the importance
and the advantages, particularly for what regards the production of wood, in controlling
fires within the framework of sylvo-pastoral management plans that take into account re-~
quirements in animal fodder. Without control of fires, control of grazing and the regula-
tion of wood extraction the immense productive potential of the 735 million hectares of
tropical open tree formations (of which 485 million hectares are in Africa alone) will go
on dwindling without their full possibilities being utilized while the shortage of fuelwood

will continue to grow.

nd while these, taken overall, do not

other causes of degradation a
e Iore e ot hey can have considerable influence

have the importance of the factors analyzed above, t
at the local or even national level. Among them we can mention:

- diseases and insects which attack not only plantations but also the natural forests
that are relatively homogeneous: Dendroctonus beetles burrow holes under the bark
of pines in Mexico and Central America, causing the decay and death of entire stands
(as was the case in Honduras between 1963 and 1965 where an epidemic destroyed around
20% of the total growing stock of pine forests). Forests of Shorea albida in Sarawak
and Brunei died off at the end of the fifties after defoliation due to unidentified
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insects; attacks by insects have been reported in the Indian teak and sal (Shorea
robusta) forests, etc...;

- natural calamities, particularly cyclones: several regions such as the Caribbean,
Central America (Belize, for example,) and South-East Asia, (the Philippines, Thailand
and Burma), are particularly susceptible;

- war damage, the most serious example being that resulting from the Viet Nam conflict
at the end of the sixties and the beginning of the seventies during which an area in the
the order of 1.25 million hectares was spread with herbicides and defollants and more
than 4 million hectares were damaged by shells.

2.1.3. Trends in forest utilization

Log harvesting

Regarding logs extracted from closed forests (mainly sawlogs and veneer logs), indica-
tions have already been given in table 2 of gection 1.1.2 (sub-section "Forest utilization -
Log harvesting") on what will be the areas of undisturbed productive closed forests logged
each year during the period 1981-85 (logging to be added to that already taking place in
managed productive forests and to the additional removals made in unmanaged productive forests
previously logged). The areas of unmanaged undisturbed productive closed forests to be logged
during the overall period 1981-85 should be around 21.7 million hectares of broadleaved
forest and 0.3 million hectares of coniferous forest.

In the table which follows certain projections have been taken from a study carried out
in 1978 by FAO on the evolution from 1975 to 2000 of the production of wood for industry by
the developing countries. We have limited ourselves here to taking the production figures
as they have been projected for around 1980 and around 1985.

Forecasts of the average annual producsion of wood for industry
(in millions of m”)

1978-1982 (average) 1983-1987 (average)
Region Hardwoods Softwoods Hardwoods Softwoods
Nat. |[Plant-|Total |Nat. |Plant-{Total] Nat. {Plant-|Total | Nat. |{Plant-|Total
forests |ations forests |ations fforestq ations Forests|ations

Tropical America 22.01 12.9{ 34.9 15.5] 10.71 26.2f 27.6 ) 18.8 | 46.4} 12.1 | 22,2 | 34.3
(23 countries)

Tropical Africa 15.8 1.6] 17.4 0.2 2.8 3.0‘ 16.7 2.6 | 19,3 0.2 4,6 4.8
(37 countries)

Tropical Asia 88.3 3.4 91,7 3.2 ‘ 3.24102.0 4,6 {106.6 3.4 0.1 3.5
(16 countries)

Total
(76 countries) 126.1] 17.9 |144.0 18.9] 13.5] 32.4§146.3 | 26.0 |172.3 | 15.7 | 26.9 |42.6
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Thus 1t has been forecast that the total volume of wood for industry should increase
by around 227 from 1980 to 1985 i.e. an annual growth rate of 4% (in the order of 3% in
tropical Africa and tropical Asia and close to 6% in tropical America). However, the pro-
duction of natural forests will increase about 2% a year (1% approximately for tropical
America and tropical Africa and close to 3% for tropical Asia) while that of plantations will
increase by 11% annually (12% approximately in tropical America, 107 in tropical Africa and
7% in tropical Asia).

The respective portion for each region will not change significantly; tropical America
will maintain its preponderance (more than 80%) in the production of softwood logs, Asia
(particularly South-East Asia) will keep its lead in the production of hardwood logs.

Fuelwood

Reference should be made to section "Forest utilization - Fuelwood and charcoal" in
section 1.1.2 to have an idea of the evolution of supply and demand of fuelwood in the
developing countries of America, Africa, Asia and the Pacific. This evolution is marked by
a growing imbalance between resources and requirements in more and more zones, which can only
be progressively made up by the intensification of management of natural woody formations
and the increase in the rate of establishment of fuelwood plantations.

2.1.4 Areas at the end of 1985 (tables 7)

Bearing in mind, on the one hand, estimates of clearing of the various types of forest
formations, and, on the other hand, estimates of transfers from one category to another {(un-
disturbed forest areas which pass to logged-over forest, areas of productive open tree for-
mations - NHc/NHOl - which will be degraded and become unproductive - NHc/NHO2, etc...) tables
7a to 7f have been drawn up to indicate the likely situation of areas at the end of 1985.

Table 7a - Areas of natural woody vegetation estimated at end 1985
Cloged broadleaved forests (NHC)
(in thousand ha)

Productive Unproductive All Fallows
; unmanaged managed| total NHCE
Region . undisturbed|logged

i NHCfluv [NHCflue| NHCflm} NHCfl NHCf2 total % NHCa
Tropical America , 437196 54650 14 491860 142033 633893 56.36) 106431
(23 countries)
Tropical Africa 113889 39914 1672 §155475 52330 207805 18.48} 66685
(37 countries)
Tropical Asia 85139 59017 | 36450 }180808 102342 283038 25.16f 71573
(16 countries)
P 0} 244689
(76 countries) 636224 153581 | 38136 [827941 296795 1124736 | 100.0Q
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Table 7b - Areas of natural woody vegetation estimated at end 1985
Coniferous forests (N§)

(in thousand ha)

Productive Unproductiv;WV All <[ Fallows
Unmanaged Managed|| total NSt
Region Undisturbedj logged
. NSfluv NSfluc | NSflm }| NSfl NSf2 total 4 NSa
Tropical America © 932 12631 508 14062 9107 23169 | 71.27)| 9872
(23 countries)
Tropical Africa 245 297 15 557 525 1082 3.33 20
(37 countries)
Tropical Asia 1674 932 | 2882 5488 2770 25.40)f 1042
(16 countries)
Total
(76 countries) 2842 13860 | 3405 20107 12402 8258 10934
Table 7c ~ Areas of natural woody vegetation estimated at end 1985
Bamboo forests (NHB)
(in thousand ha)
Productive Unproductive All FallowJ
Unmanaged Managed]|l total total NHBf
Region Undisturbedj Logged
NHBfluv |NHBfluc| NHBflm|| NHBfl NHBf2 total % NHBa
Tropical Americal- ind. ind. ind. ind. ind. ind.
(23 countries)
Tropical Africa 700 2 702 380 1082 17.552/
(37 countries)
Tropical Asia 2274 475 | 700 || 3449 1634 5083 | 82.45%| 1114
(16 countries) .
Total
(76 countries) 2274 1175 | 702 4151 2014 6165 |100.00 ﬂ 1114

ind:

indeterminate.

1/ see note 1/ on the bottom of table lc

2/ Excluding the bamboo forests of tropical America the areas of which are unknown.
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Table 7d - Areas of natural woody vegetation estimated at end 1985
Closed broadleaved, coniferous and bamboo forests (N.f)

(in thousand ha)

Productive Unproductive All
Unmanaged Managed| total N.f
Region Undisturbed| logged ) A
N.fluv N.fluc|{ N.flm §j N.fl N.f2 total % (lands)

Tropical America - 438119 67281 522 (/505922 151140 657062{ 56.48} 39.12

(23 countries) :
Tropical Africa 114134 40911 1689 1{156734 53236 209970} 18.05 9.59

(37 countries)
Tropical Asia 89087 60424 | 40032 |/189543 106836 296379 25.47; 31.37

(16 countries)
Total

(76 countries) 641340 168616 | 42243 852199 311212 1163411 100.00| 24.17

Table 7e - Areas of natural woody vegetation estimated at end 1985
Open broadleaved forest formations (NHc/NHO)
(in thousand ha)
Productive Unproductive All Fallows
NHc /NHO
Region NHec /NHO1 NHc /NHO2 total % NHc /NHOa
(region)

Tropical Americat’| (136787) (73850) || (210637) | (29.45) (62950)

(23 ‘countries)
Tropical Africa 159555 315167 474722 66.36 111520

(37 countries)
Tropical Asia 8075 21923 29998 4.19 4100

(16 countries)
Total

(76 countries) 304417 410940 JL7715357 100.00 178570

1/ see note 1/ at bottom of table le. In 1985 the three countries of Brazil, Bolivia and
" Paraguay should have 95.2% of the overall area of open broadleaved forests in tropical

America (which corresponds to an extension factor of 1 050).
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Table 7f - Areas of natural woody vegetation estimated at end 1985
All formations
(in thousand ha)

Tree formations Fallow of § Shrub Woody formations
All (N.f. + NHn/NHQ) [Closed| Open | form—- and fallows
Region orm~ | form- jation (N+n)
Closed | Open % tion | ation z
N.f NHc/NHOH total % (lands) {N.a NHc/ nH total |% (lands)
NHOa

Tropical Americal/ 657072 K210637)§ (867709) (46.19)] 51.66§116303](62950) 1431761190138 | 40.54 | 70.86
(23 countries)

Tropical Africa 209970 ] 474722 | 684692 36.44| 31.27] 66385} 111520443125 1305722 | 44.47 | 59.67
(37 countries)

Tropical Asia 296379 29998 326377 17.37} 34.54) 73729} 4100 358381 440044 | 14.99 ] 46.58
(16 countries)

Total
(76 countries) 1163421} 715357 |} 1878778 | 100.00] 39.03}256417 178570H622139 2935904 {100.00{ 60.99

1/ see note 1/at the bottom of tables le and 7e for what regards the areas of open broadleaved
forests.

2.2 Plantations (tables 8)

The forecasts on the areas of the different types of forest plantations for the period
1981-85 have been made on the basis of the programmes included in the forestry plans of each
country, bearing in mind the different constraints, particularly financial, and the fore-
seeable percentage of successful plantation, The forecasts, therefore, are as realistic as
possible.

Overall the industrial plantations of the 76 countries should, in 1985, cover close to
10 million hectares. Because of the expected continuance of large-scale programmes for
plantations in Brazil, tropical America should see its portion of industrial plantations go
from 362 in 1980 to close to 40% in 1985, while those of tropical Africa go down from 14 to
13% and those for tropical Asia from 50 to 47%. The portion of softwood plantations moves
from 38 to 40% and those of the hardwood plantations of fast-growing species from 30 to 36%
while those for the other hardwood plantations drop from 32 to 287 approximately. There is,
therefore, at the world level a relative shift from hardwood plantations for sawlogs and
veneer logs of slow and average growth towards hardwood and softwood plantations of fast-
growing species. The proportion of the former remains very low in tropical America (lese
than 5%). On the other hand the proportion of softwood plantations in tropical Asia which
was only 192 in 1980 goes up to 21% in 1985, but remains, however, the lowest of the three
regions.

2.9 million hectares, i.e. 41% of the total area of plantatione established up to 1980
will be planted between 1981 and 1985. The 400 000 hectares more planted, as compared to the
previous five-year period, correspond to the growth of industrial plantations in tropical
America,
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Table 8a - Areas of established plantations estimated at end of 1985
(projections)
Industrial plantations

(in thousand ha)

Hardwood species Sof twood p
Other than fast-growing all hard- species All
Region fast-growing wood species species
PHL1 PHH1 PH.1 PS.1 P..1
total] 1981-85| total ] 1981-85} total | 1981-85] total [1981-85|] total; 1981-85
Tropical America 183 54 1393 525 1576 579 2403 832 3979 1411
(23 countries)
Tropical Africa 414 121 232 70 646 191 L 673 132 1319 323
(37 countries)
Tropical Asia 2137 324 1560 477 3697 801 973 367 4670 1168
(16 countries)
Total ,
(76 countries) 2734 499 3185 1072 5919 1571 4049 1331 9968 2902
Non-industrial plantations (table 8b)
Table 8b - Areas of established plantations estimated at end 1985
(projections)
Non-industrial plantations
(in thousand ha)
Hardwood specles Softwood
Other than fast-growing all hard- species All
Region fast-growing wood species species
PHL2 PHH2 PH.2 PS.2 P..2
total | 1981-85] total| 1981-85|] total ; 1981-85|{ total] 1981-85ff totalj; 1981-85
Tropical America 613 194 2619 1036 3232 1230 82 32 3314 1262
(23 countries)
Tropical Africa 409 114 664 181 1073 295 19 13 1092 308
(37 countries)
Tropical Asia 288 125 1928 708 2216 833 417 191 2633 1024
(16 countries) '
Total 2594
(76 countries) 1310 433 5211 1925 6521 2358 518 236 7039 59
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Overall the non-industrial plantations of the 76 countries studied should, in 1985,
cover 7 million hectares approximately. At this date they will represent 70% of the
total industrial plantations, while this proportion was 52% in 1975 and 63% in 1980. This
constant progress reflects the increased importance given to fuelwood plantations (firewood
for rural populations, wood for charcoal for industry, particularly in Brazil, and for urban
communities).

The proportions for tropical America and tropical Asia go up slightly in relation to their
value in 1980, while that of Africa goes down from 18 to 16% approximately. The non-indus-
trial plantations of Brazil should, in 1985, represent 92% of the plantations of tropical
America and 43% of the plantations in the 76 countries studied. The respective proportions
of the different categories of species should remain pretty much the same as compared to
1980, the fast-growing hardwood species remaining predominant (93% approximately), and
corresponding to almost all the non-industrial plantations of tropical America and tropical
Asia.

2.6 million hectares of non-industrial plantations will thus be planted between 1981
and 1885, i{.e. 37% of the established plantations in 1980 and 500 000 hectares more than
during the previous 5-year period. Half of this increase comes in tropical America, 20% in
tropical Africa and 307 in tropical Asia.

All plantations (table 8c)

Table 8c is a result of grouping together tables 8a (industrial plantations) and 8b
(non~industrial plantations).
Table 8c - Areas of established plantations estimated at end 1985
(projections)
All plantations
(in thousand ha)

Hardwood species Softwood
Other than Fast-growing All hard- species All
Region fast-growing wood species species
PHL PHH PH PS 2

total |1981-85| total |1981-85ll total | 1981-85§ total | 1981-85f total} 1981-85

Tropical America 796 248 4012 1561 4808 1809 2485 864 7293 2673
{23 countries) .

Tropical Africa 823 235 896 251 1719 486 692 145 2411 631
(37 countries)
Tropical Asia 2425 449 3488 1185 5913 1634 1390 558 7303 2192

{16 countries)

Total

(76 countries) | 4046 | 932 | 8396 | 2097 12440 | 3929 J 4567 | 1567 J17007 | 5496
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By 1985 17 million hectares of plantations should be established in the 76 countries
studied, representing 1.5% approximately of the area of closed natural forest formations
(1163 million hectares). Tropical America and tropical Asia should have each 43% of the
total area of plantations and Africa the remaining 14%. Close to half of the plantations
of 1985 should be fast-growing hardwoods, and the other half split between 27% softwoods and
237 other hardwoods. 84% of the plantations in tropical America should be in Brazil (6.1
million hectares in 1985). The plantations of hardwoods other than fast-growing species will
represent only 11% of the plantations in tropical America as against a third approximately
in the two other regions. Likewise the proportion of softwood plantations in tropical Asia
will only be 20% of all plantations in this region by 1985.

In 1985, 32% of the plantations of the 76 countries studied will correspond to what was
established in the period 1981-85 (5.5 million hectares). Around 900 000 extra hectares
should be planted in this period as compared to the previous 5-year period. The fast-grow-
ing hardwood species will profit particularly from this increase while we will see a reduc~
tion in the plantation programmes using other hardwood species.

It 1s interesting to compare the annual rates of plantation in each region during the
period 1981-85 with the annual rates of reduction of the closed forests (N.f) and open tree
formations (NHc/NHO). These comparisons are summarized in the following table.

Annual rates of deforestation and plantation (1981-1985)
{in thousand ha)

Annual rates of deforestation | Annual rates | Plantation
Region Tree formations of Deforestation
B Closed Open All plantation ratio
Tropical America 4339 1272 5611 535 1 : 10.5
(23 countries)
Tropical Africa 1331 2345 3676 126 1:29
(37 countries)
Tropical Asia 1826 190 2016 438 1: 4.5
(16 countries)
Total
9 07 11303 1099 1:10
(76 countries) 7496 38

The "rate of replacement” 1s highest in tropical Asia since one new hectare is planted
for every 4.5 hectares deforested, and the lowest ratio is in tropical Africa. If we except
Brazil, the rate for tropical America is even lower than that of Africa since it is 1 hec-
tare planted for 36 hectares of closed or open tree formations cleared.

If we refer to the clearing of only closed formations these ratios are, of course, more
favourable while still remaining low for tropical Africa and tropical America (excluding
Brazil): 1 hectare planted for 8 ha of closed tree formation cleared in tropical America,
(including Brazil), 1 for 33 in tropical America (excluding Brazil), 1 for 11 in tropical

Africa and 1 for 4 in tropical Asia.

00000000000000000000000000 000
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Chapter IV
CONCLUSIONS

1. CONTINUATION OF THE STUDY

1.1 As already explained in chapter II, this study has mainly consisted in the selection,
organization, interpretation and processing, country by country, of the great mass of in-
formation available, into a single "frame" of classifications and concepts. This approach,
together with the utilization for each country of the same reference periods and years, has
made it possible to obtain results that are relatively consistent at the level of the sub-
regions, regions and the world as a whole, for what regards the situation and the present
evolution of tropical forest resources. These results have been commented upon in the
previous chapter and are detailed in the regional syntheses included in the technical reports
1, 2 and 3.

1.2 The value and usefulness of the data base that has been set up in this way, and which
should only be considered as a first draft, would be greatly enhanced if there is a con-
tinuous procedure of improvement with the following objectives:

- complete existing gaps: in tropical America for example, it has not been possible
to isolate bamboo formations nor to separate (except in Bolivia, Brazil and Paraguay)
the different categories of open tree formations, although this has been done in the
two other regions. Documents and information must be researched to make it possible
at least to determine an order of magnitude for the areas of these classes of forma-
tions. It will also be necessary to get more precise data on the distribution by
age class and on success rates of the non-industrial plantations in several coun~-
tries;

- refine some of the estimates: as has already been pointed out, particularly in
section 2 of chapter II, certain distinctions between classes of formations are
often rather difficult to introduce. This was the case, for example, in separating
woody formations in function of a minimum level of 10% crown cover from that of
closed forest and mixed tree forest-grassland formations, and within the latter, be-~
tween formations congidered productive and formations considered unproductive. The
multiplication of vegetation and land use maps and of surveys of forest and range
resources should gradually make it possible to reduce these uncertainties even though
the progressive nature of degradation phenomena does not make it easy to have pre-
cise geparations between classes;

- correct certaln errors of interpretation: these have been able to slip in here. and
there as a result, for example, of the poor correspondence between classifications
found in the literature, and classifications used in the project. Thus, for example,
the estimates of the areas of tree formations of the countries in the central Sahel,
Chad and Somalia, should be revised and possibly corrected by using new data in
order to ensure their compatibility with the results obtained in other countries;

- rectify certain projections for the year 1985 regarding those elements that are
difficult to forecast because they do not necessarily follow trends that have be-
come well established in certain countries, such as, for example, the inclusion of
forests in national parks or the introduction of intensive management practices.
Moreover, while the elements relating to deforestation can be relatively easily
perceived in the short term, this is not true for those that arestrictly linked to
political changes (ownership, logging) or to more or less abrupt changes in the
available financing. '
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All these modifications aimed at improving the results of this study can only be applied
by taking into account the data at the national, sub-national and local level contained in
documents published after 1980 (or published a little before this date but not identified
by the project experts). These improvements, which go hand in hand with the updating of
the data, will thus make it possible to correct not only the information base corresponding
to the end of the year 1980 but also those elements characterizing the developments between
1981 and 1985 and, therefore, projections for the end of 1985.

1.3 The improvement and updating of the results obtained in the 76 countries in this first
phase will only be able to be done efficiently if the data as a whole are computerized. In
fact, the modification of a result in one country has repercussions not only on the results
concerning that country but also the results referring to the sub-region and the region to
which it belongs, and at the level of the 76 countries as a whole. Moreover, computeriza-
tion of data makes it possible to pinpoint any possible errors and to make the necessary
editing, and make it easier to put queries to the file and get immediate answers in a form
that can be directly utilized. As of mid-1981, an outline of the computerization project
has been sketched out which is summarized in Appendix 1.

1.4 The 76 countries dealt with in the study represent more than 97% of the total area of
all tropical countries (1f we exclude from the definition of "tropical countries" those
countries that are marginally under tropical influences such as Argentina and China and with
the exclusion also of Australiﬁ). In America the tropical countries or territories excluded
have beey Puerto Rico (8900 km™) and 18 other islands or archipelagos in the Caribbean

(8100 km™), the total area of which corresponds only to 0.1% of the surface area of the 23
countries studied. 1In Africa the 1l countries and territories not taken into account are
Mauritania, Djiboutl, and all the islands linked to the African continent and representing
approximately 57 of the total area of the 37 countries studied. In Asla and Oceania, apart
from Australia, the tropical countries and territories not includedzin this study are quite
numerous (29) but their total surface area is only about 112 500 km™, i.e. 1.2%7 of the total
surface area of the 16 countries studied.

In order to complete the overview of the forest resources of the tropical world it would
be advisable to review the situation for these countries and territories not covered by the
study and also Australia.

1.5 The reduction and degradation of forests is also considerable in a certain number of
temperate and sub-temperate countries not dealt with in this study and where the processes
of desertification are serious (North Africa, countries of the Middle East and Western Asia).
The overall evolution is, on the other hand, often inverse in the other temperate countries
where the phenomena of natural reforestation can be noted following the abandonment of mar-
ginal agricultural and grazing lands. Regardless of the nature and the speed of the evolu-
tion of the forest cover it is essential for the international community to be able to have
a complete picture of the forest cover of our planet, and it would be wise, therefore, to
add the national syntheses of the temperate countries to the results concerning the tropical
countries as a whole. Agreements must be established between the concepts and classifica-
tions used in the various temperate countries and those adopted for the tropical forest
resources in order to arrive at a world inventory that is as consistent as possible.

1.6 1In all of the foregoing, the term "forest resources" has been interpreted in the strict
sense of wood resources. It would be interesting to widen this concept to include elements
of forest formations other than wood, such as the total vegetable biomass, the different
productivity characteristics, the fauna, the minor forest products, etc...

Tt would also be useful to establish a relationship with the soil resources and, more
generally, with the various characteristics of the site. It is, however, difficult at this
stage to imagine in detail the procedures for the pooling of information on wood resources,
in the way that these have been prepared in this project, and of the available data om
forest soils in each country. For this purpose, it could be useful to have most of the
results on wood resources "converted" into cartographic form (or based on a coordinate grid
for further computerization) and to superimpose and correlate them with soil information and

other site data.



- 100 -

2.  FINAL CONSIDERATIONS ON THE PRESENT EVOLUTION OF TROPICAL FOREST RESOURCES

2.1 This gtudy has tried to avoid the main snag against which studies on the reduction and
degradation of tropical forest resources have always come up against, i.e. the "globaliza-
tion", both in geography and in concept, of the estimates, (see section 2.1 of chapter III).
The cbuntry by country analysis of these changes, which basically are the result of national
factors or even local factors, has made it possible to avoid risky extrapolations (and
intrapolations). 'Moreover, a simple classification of forest formations and the separation
of the different types of changes affecting tropical forest formations (clearing, degrada-
tion, logging and management) have been aimed at achieving more precision in the appreciation
of the evolution of tropical forest resources.

2.2 Having said this, the most remarkable results can be summarized as follows:

- the closed forests of the 76 tropical countries overall (which cover more than 97% of
the total area of tropical countries) will be cleared, between the years 1981 and
1985 , (mainly as a result of shifting agriculture) at a rate of 7.5 million hectares
per year, i.e. an average reduction rate of 0.62%;

- the undisturbed closed forests of the 76 tropical countries overall which are logged
each year, but not cleared, (in the vast majority of cases this logging is selective
for sawlogs and veneer logs) cover about 4.4 million hectares. To this is to be
added the relogging of closed forests previously logged whether they are managed or
not. This figure can, therefore, be added to the previous figure - if one absolutely
wishes to confuse clearing and logging - in order to arrive at a figure of the closed
tropical forest that is "altered" each year, i.e. around 11.9 million hectares;

- the open tree formations of all the 76 tropical countries studied, particularly the
"cerrado" and the 'chaco" of South America and the woodlands, wooded savannas and
tree savannas of Africa will, between 1981 and 1985 be cleared at the yearly rate of
3.8 million hectares, i.e. an average reduction rate of 0.52%;

- the clearing of closed and open tree formations in the 76 countries is, therefore,
for the period 1981 to 1985, 11.3 million hectares per year, i.e. an annual reduction
rate of 0.58%. If we add in the undisturbed closed forests logged each year we
arrive at an area of 15.7 million hectares. Adding the surface area of open forma-
tions logged for sawlogs and veneer logs each year does not have much sense, to the
extent that this logging 1s in addition, more often than not, to other forms of
alteration already under way such as fire and the collection of firewood: very few
open tree formations can indeed be considered as undisturbed in the same way as vir-
gin closed forests;

~ dindustrial and non-industrial plantations will increase during the same period by
1.1 million hectares per year. In other words, at the level of the 76 countries
studied as a whole, 1 hectare of plantation will be created for each 10 hectares of
closed or open tree formation that will be cleared, this "replacement rate" varying
greatly depending on the region and country.

2,2 The various processes of degradation, particularly for open formations and coniferous
formations, caused by repeated burning, over-grazing and over-exploitation (mainly for fuel-
wood) are less obvious, as compared to clearing, because they are gradual and, at the same
time, more difficult to quantify. 1In many tropical countries, most of them situated in
Africa, these processes have serious negative consequences particularly for what regards the
80ils and the production of woody matter and fodder. The progressive nature of these pro-
cegses, and the difficulty in evaluating them in economic terms, should not disguise theix
seriousness and the urgent need to apply corrective solutions such as temporary protection
against the agents of degradation, or simple fire management measures.
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2,3 It is always difficult, but often necessary, to forecast what could be the medium- and
long-term development of current trends. In the matter of deforestation the most expedient
solution would be to suppose a linear development, at the global level, up to the year 2000,
by deducting 20 times the area cleared yearly between 1981 and 1985, from the area of forest
formations existing in 1980, i.e. 150 million hectares of closed forest (12.5% of the areas
in 1980) and 76 million hectares of open tree formations (10% of areas in 1980). This
hypothesis would come down to assuming that the slight increase in the clearing of closed
forests in tropical America could be compensated for by the slight reduction of clearing in
the other two regions. Another hypothesis, that 1is not unlikely, comes down to envisaging
a leveling off of the clearing of closed forests also in tropical America, in which case
the figure of 150 million hectares reduction in closed forests up to the year 2000 for 76
countries as a whole could be glightly over-estimated.

1f we suppose that the levels of reduction and logging of undisturbed productive closed
forests continue at the same pace, from now until the vear 2000, there would, at this date,
only remain about 540 million hectares of undisturbed productive closed forests (390 million
in tropical America, 100 million in tropical Africa and 50 million in tropical Asia). 1In
order to estimate the total area of undisturbed closed forests (productive and unproductive)
at the turn of the century, one should add almost all the unproductive closed forests left
at this time, the total area of which could be estimated similarly at 280 million hectares:
the resulting estimate of the total area of undisturbed closed forests would be 820 million
hectares.

On the other hand, everything points to the fact that the amount of plantation will con-
tinue to increase at a pace that will probably be greater than the increase observed from
1976-80 (920 000 ha per year) to 1981-85 (1100 000 ha per year). However, the efforts that
have been undertaken as regards planting are still far from compensating for the area of
clearings and, a-fortiori mitigatingthe cumulative effects of the reduction and degradation
of all tree formations. It is interesting to note, however, in this regard, that it is
tropical Asia, where the population pressure is strongestand the forest formations are the
least extensive, that the average ratio between area planted and area cleared each year is
the highest (1 hectare planted for 4.5 ha deforested).

2.4 This last statement gives rise to a consideration of a more general kind. History has
plenty of examples of regressive evolutions where solutions were only applied from the
moment when the situation had reached a critical point. It would be possible to spend a
long time discussing the different points of view on where we are at the moment, and it the
critical point has actually been reached, at the world level, for what regards the destruc-
tion and degradation of the tropical forest cover. One thing, however, is certain; the
situation, in general, is serious and for some countries it 1is already critical. 1In a cer-
tain number of these countries, particularly in Asia, important reforestation programmes
have begun to be implemented, to overcome the shortage of forest products and the disastrous
consequences brought about by the reduction and degradation of tropical forest formations -~
erogion, soil degradation, flooding of fertile and inhabited plains, desertification, etc...

These efforts should be pursued and expanded in these countries; at the same time, there
should be a development of a true sustained management of forest formations for both productive
and protective purposes. In other countries where forest management, afforestation and con-
gservation are in their infancy it is to be hoped that serious endeavours are made before the

situation worsens.

However, nothing lasting will be possible in this field without the cooperation not only
of those others responsible for rural development - notably agronomists and range management
officers - but also above all those principal protagonists, the communities 1living in and
around forest areas: without their direct participation there is no hope of reaching a

harmonious balance in the use of the land.

000000000000000000000
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Computerization of the results of the project

1. TINTRODUCTION

There are many advantages in computerizing the results obtained from this project and
they have been briefly set out in chapter IV. At the end of the project a first analysis was
made into how the information could be computerized which is summarized below.

The country briefs, which are set out in a uniform way, constitute practically the sole’

source of the information. Data that are selected can be grouped for computerization into
four categories:

(1) general forestry data: relevant information taken from the text such as geographic

location, total geographic area, population, forest area in broad classes (e.g.
closed, open etc.), ownership classes, status of inventory (quality, coverage and
date), forest utilization and log harvesting etc.

(11) data on natural woody vegetation: this includes:

(a) areas of natural woody vegetation estimated at end 1980 (in thousand ha) by
categories used in this study;

(b) areas of natural woody vegetation estimated at end 1985 (in thousand ha) by
categories used in the study;

{¢) growing stock estimated at end 1980;

(a) areas of industrial plantations;
(b) areas of other plantationms.

The above four categories of information are stored in four separate computer data-
files briefly formed as: general data-file, area and growing stock data-file, change data-
file and plantation data-file.

2. SYSTEM DESIGN

An overview of the proposed data processing system is shown in fig. 1 in the form of
a flow chart. The system includes the following key activities:

(1) preparation of input;

(11) data-storage including consistency checking, making corrections and creation of
master~file;

(111) eventual updating of the master-files to incorporate improved additional informa~
tion;

(iv) data retrieval and reporting.
For the edit-programs, it is proposed to make use of the Fortran language. However,

for updating, retrieval and reporting SAS 1/ package, which is available at FAO Headquarters,
has been selected. Main considerations in its favour are:

1/ See footuote page 103.



Fig. 1.

1/ SAS stands for Statistical Analysis System.
developed by SAS Imstitute Inc., Raleigh,
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(1) 1t is a simple user-oriented package, which can easily be learnt by foresters or
other investigators with little knowledge of computer programming;

(i1) it can be operated in both batch mode and on-line ;

(111) 1t is currently used extensively within the Forestry Department and other techni-
cal departments of FAO.

Some shortcomings of SAS are that:
(1) 1t has limited language capability as an enquiry language; and
(11) 1t is still not available in many areas of the world, which may limit the use of
programmes developed for the present purpose. However, keeping in view a rather
short time horizon of say five years, when the whole system may need to be re-
viewed, the use of SAS appears a good choice.

A brief description of the system phases is given below:

2.1 Preparation of input

The country briefs constitute the initial input to the master-files. A set of coding
forms has been prepared to facilitate keying of data. Ultimately the information of the
coding sheets will be merged into four master-files.

2.2 Data-storage routine

The objective 1s to transform the basic input data into a set of four clean master-
files. The routine performs the following functions:

(1) consistency checking: wvarious card types are checked to detect possible errors;

(11) making corrections: once an error has been indicated by the routine and estab-
lished, a correction is made;

(111) merging of records: record types are collated and their data assembled into four
data-sets;

(iv) }ntroduction of additional codes: some additional information like region and
subregion codes, are introduced;

(v) creation of additional fields: some new field values, based on the data of other
fields are computed and encoded in the data-set;

(vi) creation of master-files: this is a simple routine, written in SAS language, to
convert the users' data-sets (output of the earlier routine) into SAS data-sets.
SAS created files are the real master~files of the present system, which would be
eventually updated (section 2.3) and used as input for data-retrieval and report-
ing (section 2.4).

2.3 Updating routine

This routine hasg two functions namely:

1) to replace the existing country data for a particular reference year with im-
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proved data, based on additional information available, since the country brief
was written; and

(11) to add data of new countries not so far included in the master-file.

The basic data for updating will be coded in the manner indicated in section 2.1 and
edited exactly in the same manner as described in section 2.2 resulting in a mini-data-set
to serve as input to the updating routine. When coded for the first time, the country ver-
sion code will be 1. At the next revision, the country revision code will be incremented
by 1.

All updating routines are written in the SAS language using commands like REPLACE,
ADD etc.

It is planned to update the master-files only once a year. After each updating the
master-file version code will be incremented by 1.

2.4. Data retrieval and reporting routines

At present three main categories of output needs are foreseen:

(1) annual reports on the state of forest resources at global, regional and national
levels;

(i1) creation of derived data-sets for selected countries and/or selected items from
the master-file with or without summary tables/files; and

(1ii) on-line enquiries.

The master-file contains the bhasic forest resource information up to the end of 1980 as
well as the estimates of annual rate of changes. The two together will form the basis for
calculating the estimated country values for the years 1981 to 1985, and for making regional
and global summaries.

The second type of use will consist in providing derived data-sets to individuals and
institutions to serve as input to their own investigations.

Finally, the most frequent use of the master-file, perhaps, would consist in providing
quick angwers to specific queries about forest resources at country, regional and global
levels, through on-line enquiries. This will involve searching and locating relevant in-
formation, making summaries and displaying the results on the screen. Main users belonging
to this category will be FAQ Headquarters staff, visiting consultants/experts of FAO and of
other international and national organizations.

3. CONCLUSION

The computerization of the file will considerably increase the use of the results of
the project and make it possible gradually to "graft" on results concerning countries not
handled by the project and, possibly, data other than those concerned with wood resources.
It will, moreover, provide that indispensable smoothness to the processing, improving and
updating of the file on a continuous basis. It is to be hoped, therefore, that the neces-
sary means will be quickly made available in order to create as soon as possible this com-

puterized data base,
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List of other statistical and cartographic syntheses at regional and global levels

on tropical forest resources

Anonymous ''Weltforstatlas" (World Forestry Atlas) - prepared by Bundesforschungsanstalt

1951 filr Forst - und Holzwirtschaft - Reinbek bei Hamburg
Steenis, C.G.C.J. van '"Vegetation Map of Malaysia 1:5 000 000" - "Commentary on the Vege-
1958 tation Map of Malaysia 1:5 000 000" - published in collaboration with Unesco for

the Unesco Humid Tropics Research Project"

Keay, R.W.J. '"Vegetation Map of Africa South of the Tropic of Cancer - Explanatory Notes" -
1959 published on behalf of 1'Association pour 1'Etude Taxonomique de la Flore
d'Afrique Tropicale with the assistance of Unesco - London

FAO "World Forest Inventory- 1958" - Rome

1960

FAO "World Forest Inventory - 1963" - Rome

1966

Persson, R. 'World Forest Resources - Review of the World's Forest Resources in the Early
1974 1970's" - Department of Forest Survey - Research Notes - No. 17 - Stockholm

Persson, R. 'Forest Resources of Africa - An Approach to International Forest Resources
1975 Appraisals" - Part I: "Country Descriptions" - Part II: '"Regional Analysis" -
Department of Forest Survey - Research Notes - No. 18 - Stockholm

FAO "Appraisal of the Forest Resources of the Latin American Region" - Additional

1976 document presented at the 12th Session of the Latin America Forestry Commis-~
sion - La Habana (Cuba) - 2-7 February 1976 - FAO Regional Office for Latin
America - Santiago (Chile)

FAO "Forest Resources in the Asia and Far East Region' - Rome
1976

Schmithiisen, J. "Atlas ziir Biogeographie" - Bibliographisches Institut Mannheim/Vienna/
1976 Ziirich

Sommer, A. "Attempt at an Assessment of the World's Tropical Forests' - in Unasylva - Vol.
1976 28 -~ Nos. 112-113 - Rome

Hueck, K. "Los bosques de Sudamérica - Ecologfa, composicién e importancia econdmica" -
1978 Eschborn (R.F.A.)

Lanly, J.P. and Clément, J. '"Present and Future Forest and Plantation Areas in the Tro-
1979 pics" - FAO document FO: Misc/79/1 - Rome

Institut de la Carte Internationale du Tapis Végétal 'Vegetation Map of South America" -
1980 published by Unesco - Paris

White, F. "Unesco/AETFAT ~ Vegetation Map of Africa - Scale 1:5 000 000" - (proof) -
1980 Oxford (U.K.)
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