133751

FAO LIBRARY AN:

3

2
;

i

i

4

s

S

e

=~

FOOD AND AGRICULTURE

ORGANIZATION

OF THE UNITED NATIONS



FAO LIBRARY AN: 133751


FOREST RESOURCES IN THE ASIA AVD FAR FAST REQION

FOOD AVD AGRICULTURE CRGANIZATION OF THE UNITED NATIONS

Rome, 1976



The designations employed and the presentation
of material in this publication do not imply the
expression of any opinion whatsoever on the
part of the Food and Agriculture Organization
of the United Nations concerning the legal
status of any country, territory, city or area or
of its autherities, or concerning the delimiiation
of its frontiers or boundaries,

The copyright in this book is vested in the Food and Agriculture Orga-
nization of the United Nations. The book may not be reproduced, in whols
or in part, by any method or process, without written permission from
the copyright hoider. Applications for such permission, with a statement
of the purpose and extsnt of the reproduction desired, should be addressed
to the Director, Publications Division, Food and Agriculiure Qroganization
of the United Nations, Via delle Terme di Caracalla, §0100 Rome, lialy.

QFAD 1976



TABLE OF CONTENTS

INTRODUCTION
The Quality of the Information

Grouping of Countries within the Region

PRESENT AREAS OF CLOSED FOREST IN RELATION TO OVERALL LAND USE AND POPULATION
CLOSED FOREST ARBAS WITH COMMERCIAL POTENTIAL -~ QPERABLE FOREST

GROWING STOCK AND INCHEMENT

REMOVALS IN RELATION T0 CURRENT NET INCREMENT

FUTURE 3UPPLY POTENTIAL

APPENDIX 1

Tables Ehowing country detail of ares of forest

APPENDIX 2

Main esssumpiions underlying the estimates of future supply potential

APPENDIX 3

Country Notes:

Australia
Bangladesh

Burma

Fiji

India

Indonesia

J apan

Korea, Republic of
Malaysia

New Zealand
Pakistan

Papua Wew Guinea
Philippines

Sri Lanka
Thalland

AR« SRS LN

19

23

27



Table 1 - Estimated land use 1970

Table 2 =~ Estimated commercial forest areas

Table 3 -~ Forest typesdistribution

Tgble 4 = GCGrowing stock in closed forest

Table 5 =~ Average growing stock in closed foresi

Table 6 - Estimated average 1969-T1 removals in relation o

current net increment in operable forests

Table 7 «~ Estimated areas of man-made forests

Table 8 ~ Estimated annual net increment in operable forests

Table 9 =~ Estimated evolution of supply potential in operable

forests to 1990 in Asia Far East Region

Apps 1 -~ Table 1 Estimated land use 1970 (country detail)
Table 2 Estimated commercial forest areas (country detail)
Table 3 Growing stock in closed forests (country detail)
Table 4  Average growing stock in closed forests (country detail)

ABBREVIATIONS AND SYMBOLS

ha = Hectére

m3 = Cubic meire

m = Metre

cm = Centimetre

m3/ha = Cubic metre per hectare

m3/ha/a = Cubic metre per hectare per ennum

e

- iV =

LIST OF TABLES

Page No,

10

10

14
16
T

18

23
24
25

= Nil or less than half the appropriate unit

= Not available



INERODUCTION

The Forestry Departmont of FAQ has over the yesrs published the resulis of its
enguiries into the FTorest rosources of the world in a series of World Forest Inventorics.
The lash in this soriee was publishod in 1963. An imperfeciicva of the sarlier inventories
stomned from thoe fact thet mowledge of the doval forest remource was incomplede and these
inventories wore not domignod %o meke usa of the fuller information swailable about
economically importemt perts of thaet total. In the work carried out since 1963 the scope
of enguiries, particularly in the doveloping regions, has been direcied Howards gathering
information in greater depth on the state of kuowledge of resvurces of the izndividual
countries,

Thig documsnt is the first of & new merics which presenis csbimabes of the area of
4he forestz andé the volume of their timbor growing ebock in the countries of the Azie Far
Tagt Region. WNotes on detail of fovest itypes, species, ownership sud inveniories are
provided for a number of countries in Appendix 3. The function of much a regional
examination of the data of forests i. e provide a begie for ewbtimsting ithelr sbility o
meet requirements of the community of the region for products and services; aud io
indicate their potential %o contribute to the ecomomies of the individuel courtries, %o
the region as & wikole and to the world. Paritbermore, beyend stating the facie about
existing fovesir, the potential developmsnt of production of the forests over the nexi
decade im explorzd. This potential will be further reviewed iu o study of reglional
gimber irends in relation to estimetes of fubure demend for the forest products of this
regiol.

Collection end analysis of the besic information were prepsred im FAD, Ths noles on
the forest resources by country were submitited %0 govermmenicl forest services for
commente. Revieions and correciions received were incorporated before {imalising the
praparation of this appraisal.

The Cuality of the Information

The estimetes were assembled and compiled duving the peried 1971«1973 from material
svailable from the coumtries ip the region. For somz sounivies cowprehensive iaventory
and anslyses are svailabls., For others oanly partial data could be obitalned. The date
to which the inventory or analysis for particular couniriss relates veries., An indication
of the datee of s¥aileble inventory materlisl for particular couwmtries is given inm the
country notes.

Statistical informetion sbout the forest regources of thiz region has been developed
4o only a limited exbent. I% is lmportant therslfore that the limitation of the dake should
be vecoguised before drawing conclusions on the besis of the estimates presented. Thers
are difficuliviss which arise from impurfectious of the delinitions of the quaniities and
from the wireliability of tho baosie gtatistics., 4 comparizon of statistics presented in
this peper with thome im 3ho World Ferest Inveniory - FAG 1963 » illustrates whe imporiaace
of ceution in interpretvabtion

I 1963 ¢he sotal ovon of “forgnt land® in countries of this reglon wep given ag
T90 willion ka., In this study iv wes considored that the evailable dets do not allow @
spiisfactory cutimate of the awrca of opon woodlond amd serub brushland to bs meds. Thus
the statistios given o roubrichod So the area of closed forest which excludss these,
cloped forest boing dofincd ss foromt land wors then 20% of whose aves in covered by itIse
CTOWIE

The 1963 figure for ¥forogt®, vhose definition is appromimately squivelent to that of
Wolosed fovestY used hero; wos T2% wmillion ha compared with the 540 million ba of clowed
forest iu this poper. Howevor, the 1963 figure erplicitly includes the ares of unsbocked
Toreat lend for o lavgn properition of the ocomnitrises., Subiraoting the ares of unproduciive

forosts where 1t 1z etated in The 963 cietistice leads Ho & otal of 335 willion ha, I3



would not be corrsct o concluds that this is approximeately the zems area ag the arss of
uwplosed foreat® given in this paper. It doss, however, meke it olsar that the differente
between figures in this paper and the 1963 paper may be more apparent than real and theb
comparison of the iwo sets of figures does mnot provide depsndable information on the change
in the state of foresis,

Examination of the besis for the couniry statistics mekes it clear +that knowledge of
these areas ig still very incomplete and that the statistics presented provide only broad
indicators of the state of the forests in the region. Inventories are known %o have been
prepared for aboul 150 million he, of which %50 million were in Japan, fustralia aud
New Zealand with 70 million ha of closed forest {maximum intensity 70%), end 100 miliion ha
were in developing market economies with 315 million ha of closed forest (maximum intensity
30%)0 The extent of inventory iu the centrally plamned sconomies is not known end only
very limited data ave available; for this reeson countries in thi2 region are comsidered in
less detail in the following discussion,

One of the objectives of reproducing couniry notes is %0 provide a more compleis
impression of the quality of the information on the foresim of the region by giving fuller
detail of the sxtent and nature of inventories carrised out, a® well ag providing move deitail
of the findings.

Grouping of Countries within the Region

In this study the same grouping of countries ae is adopted for the fiwber trends study
is ussd, The counitries are groupsd according to type of sconomy and in gaographical
sub-regions, The sub-regions are made up as follows:

Developing market economiess

South Asias Bengladesh, Bhutan, Nepal, Pakistan, India,
Sri Lanks

Continental Southesst Asias Burma, Cambodiz, Laos, South Tietnam, Thailand

Insular Southesst Asias Brunei, Indonesis; Malaysia, Philippines,
Singapore

Fast Asial Rorea Republic, Hong Kong

Oceania leveloping: Fiji, Papua New Quinea, New Caledonia, Solomon

Ielands; New Hebrides

Developed market sconomiess

Bast Asias Japan
Cceania Developed: fvstralia, Now Zoelwnd
Centrally planned sconomiess China, Korsa Democraiic People's Republie,

Vietnam Democratic Hepublic

In each of the following smections, these regious ars comsidersed in turn.



TABLE 1 ESTIMATED LAND USE 1970
Closed forest Agricultural Other Land area
Sub-region Total Per caput % of total
land arca Tatal Per gaplit

willion ha ha % wmitlion ha hy
Asia Far East Region 537. 1 0.3 18.4 837.3 1 538.2 . 2 912,6 1.5
South Asia 70.6 0.1 15.8 206, 4 169,7 446, 7 0.6
Continental éou}:h East Asia 9i.1 1.0 51.1 38.7 48,3 178, 1 1.9
Iasular South-East Asia 124.8 0.7 49,1 29,4 99,9 234, 1 1.4
East Asia developing 6.5 Q,2 64,7 2.3 1,1 8.8 0,3
Oceania developing 39.3 12,0 71,9 1.8 13,7 54,8 16.6
East Asia developed 25,2 0.2 66,8 6.5 6.0 37.7 Q.4
Qceania developed 42, 5 3,2 6.3 256.6 481.3 787.4 51.2
Centrally Plamned 130, 1 0.1 11.4 295,.6 718.2 1 143.9 1.1

TABLE 2

ESTIMATED COMMERCIAL FOREST AREAS

Qperable closed forest

Sub-region Inoperable Total area of
In use Total closed forest closed forest
oy memem— .--.-.-.-—--.—.vrus.--.—.-.-:qnmrw—mw-?millio,x.;l ha mereccncemaneeaa— e 88 e e I
Agia and Far East Region 279.8 378.3 158, 7 537.0 7
South Asia 533.2 58.5 12,0 70.5
Continental South-East Asia 52,3 72.6 18,5 91.1
Insular South-East Asia 36.0 71.9 52,9 124.8
East Asia developing 4,0 5.2 1.4 6.8
Qocania developing 2.1 16,3 23,0 39,3
East Asia developed 24,1 24,1 1.4 25.2
QOceania developed 28.2 29.2 20,2 ' 49,4
Centrally Planned 78,9 100.5 28.6 150, 1




PRESENTY AREAS OF CLOSED PQREST IN RELATION D OVERALL LAND USE AND ROPULATION

Table I pives av estimate of the region's overall land use end the emtent of ils fovesie
in relation to the 1970 pupulation sad total laud gres, by svbereglens, Corrcgpondiung couatey
dete are shown in Appendix T, ,

Closed forest axsa reisvs to the dotal arse of 2ll lande with s “Ioreat cover®, l.v. with
trees whose CrOwns cover more than 20% of ihe arss, and which are not weed primeriiy For
purposes other than forestry, whether remezved fovesis or not. This eres includes slmo
temporarily ungtocked areas, i.o. forsets in which trees heve besn temporerily removed by
cutding or Lurniag to such an axtent that less than 20% of the =xes i3 aovered LY TIEE CLOUNS,
It excludes areas deforested by shifting cultivetion and other woodsd sivcas puch a8 savannab
znd opsn woodland.

Total area of closed foresits in ‘the regiom amownie Ho 537 million he which represcuis
approximately 18% of the totel land area or au averags of 0.3 ha per cuput.

Agricultural land comprises srable lands, orchurds, vineyeards, meadows, pesture, oher
grageland, agriculiural lend producing concurrent tree orops sad laade wader shifting
cultivation which are part of @ vrecognized fallow roiation.

Total srca of agriculitural land is estimabed o be 837 millionm ha, some 26% of the tobal
land arsa 0f the region.

Other lands include open weodland, scrub and brushiand, Jands uwnder shilting culitivaiion
vhich are not part of a recognised fallow rotation and which will reiturn o byrushland when
abandoned: 4% aleo includes deserts, sand dunes and reck surfacee bearing littls or wo
vegetation, swamps and bhoge not classifisble am foresie or %00 wot 1o be included in other
land classes, areas of {owns and roads. The daie are not avallsble to show the area of open
weoltland, scrub and brushland sepsrabely. This area, howwver; ie ceriainly spprucighle in
the region and constitutes a significant source of woed particulsrly for fvel and other
rural uses. ’

The area of other lands, not clessifisd as either sgricultural or closed forewt, amcunts
in the region to 1 540 million ha, some 53% of the total land area. A4s z rough estimate
Wother land” includes soms 150=200 million ha of opon forest and sorub forget,  Acourasc
information about the content of {this type of forest is availsble only for one or two couniriss
of the region,

In the following, sems peinte regarding the veristion of situation detween the sub-—regions
are noted and a brief description of main forest types and species is given.

South Asia

Thie subcoutinent has en area of clossed forest of 71 million ha which represemis
approximately 16% of its total land area. It is swmong the less forssted subregions with
2 lerge pupulaiion and conssqueniiy & small forest miss Yol hwad of populailon,
Purthermore most indigenous Foresie agrs not well locvoted in relavion 4o populailon centres
with pressing fuelwood neweds,

Due 4o & wids renge of climetic conditions from ftropiosl @t aen level o artie in the
Himzlayzn higher elbitudes, forest types ave perticularly varled, '

The tropical evergrsen foregsts of the lower alidivdes cover gpprudimately 9 @illion iw,
two thirds of whichere in India, bul the typs also ocowrs in Mopal, Bhuten, Bamgladesh cmd.
Sri Lanka, Main species are Ar?ggarpus 8PPey ?hloroxwla@ pultenia, Iiopoe adoraia,
Sterculia abata, Tetramsles audifl ra;nVL%gé pringta, DLRpterousrpus app.
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The %ropical mois’ deciduous forests oveur wainly in India (22 millionm ha) and in
the southorn pert of Bengladesh, The most lmpertant species are Dalbesrede lztifolis
{romewood), Shorse ropusta (=al), Tectona grandis (tesk), Terminalis tomentose (leurel).
The tropical dry forests cover approxXimately 27 million na in India, Acacia sppe,
Albigia spp., and Sautalum album being wain spsvies groups.

The subtropical Forasis have an epprovimete ares of 6,5 million ha and are found
in the foothille of the Himzlayes, in Pskistan, India, Bhutan and Nepel. Maiun spaciss
groups «re conifers Abies spp., Eiosa svps, Flaug Spp., snd soumconilers ALMNS SPDo,
Acacia spp.y QUBXCUS SDPD.

The temperate foresmts which cover some 5 million ha wainly in India but also in
Nepal are made of Ables, Aluus, Gedrus, Inglans, Plpws, Qusrcus, They represent
3 wm m MW"’I”‘\&I‘H@N&) .
importent concentraiions of coniferous timber, altaough much ol these resources grow
in hardly accessible conditions inm the Himalayes.

Principal commercial species in the sub-region are sal and teak., Although commercial
quantities may be found in Bangladesh and Nepal, richest conceniretions of sal are in north
snd northweast India. Main teek resyurces sre v ceulral and south-western India where in
places these account Tor the bulk of standing orop.

Continental Southzast Asia

With & closed forest arsa of 91 milliocu ha svcounting for almest half of the towal land
area and with a mederste population dsnsity, Continental Boutheast Asia has a relavively
high forest srea of nesrly 1 ha psr head of population.

The tropical evergreen and Bemimavergreen Jorests of ithe lower aliitude are the most
frequent forest type in Burmz ard Theiland vhers they represeni an approximate wred of
16 million ha. Hein species are Ageihis, Dipterocarpus, Hopee, Legersiresmio, Farashores,
Pentacme, Shorea, Teiramelis.

The tropical molist broadleaved and mixed deciduous {oresie, also called monsoon
forest type, cover large areas in Indechina, with Agsthis, Casuaripa, Dyptsrocarpus,
ggggrstroemiag Parashorea, Pinus, Sterocarpus; Teciona as main #peciss,

The tropical dry nons=coniferous and mixed deciduous forest account for more than
30 million ha; meinly in laos and Thailand bYui alsc in Caubodia and South Vietnam.
Dipterocarpus and Shorea are dominant, with Pinus in some occurrence.

The subtropical evergreen forests are found in the casiern paxrt of Burme (9 million ha)
with Kharga, Pinus and Quercus os moin spacies. Conilercus forests cover gome 4 million ha
which ars found mostly in mixed standes with non=coniferous species amoilg the two previous
forest types: locations are generally in inopersble couditions with low average growing
stoclk.

Throughout the subregion dipterocerpe speciss and tesk are the main curventily
commercial §pscies, They consiitute moss {60 So T0%) of the commercial wood in the forest
growing stock of Burma and Thailand, Teak alone is ostimated +o asvount for some 3 do
9 percent of the total timber gbtock in these twoe countries. Dipltercvarps spscies, mosily
dark and heavy timbers, zedn in imporbtance velative to teak jowards the eamt of the subregion.

Inzuler Southeast Asio

The closed forest arca smouni® to appromimetely 125 million ha, a 1ittle less than half
of total lend arsa, wherses agviculiwral lend represents only 12% of the total. Im relation
%0 population there is 0.7 he of clowed foremt per caput. Forest types in this sub=pagion
are gimilapr o those in Continental Southoast Asia.
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Tropical evergreen and semi-evergreen foresis ars by far the more important type with
80 million ha in Indonesia alone and some large aveas in Haloyeia end the Philippines,
Among the species already mentioned and which chareacterize this type of foresi in this
continent, dipbterocarps of the genera Parashorss, Pentacme and Shorea are well known in the
trade as lauvan, meranti, Philippine meshogany, seraya, depending on the exporting couniry.

The tropical moist Tforests cover a limited area, some 2 millionm ha, meinly in the
Philippines and Indonesia where Bucalyptus adds to the species composition desoribed above,
Erratic occurrence of conifers, mostly Agathis end Pomerkusii, is found with some pure
stands in Java and Sumaira.

The dipterocarps which include the main commercial species in this subregion have their
richest concentration in the Fhilippines (some 80% of the growing stock), Malaysian States
of Sabah (80%) and Sarawak (50%) and Indonesian Kalimemtan: the proportion is somewhat
smaller in West Malaysia (about 43%).

Tast Asia

Despite a substantial proportion, almost two thirds, of forested land the area of forest
per head of population is only 0.2 ha per caput as the populaision density is very high., A
wide range of climate, relief and soil conditions can be found in this sub=region and
“Gonsequently forest types are extremsly varied, especially in China, from sub=tropicsl to
temperate. Unfortunately information on foresis of China and Norih Korza are scarce.

The temperate deciduous forest is the more common type in Japan and South Korea where
it covers some 14 million ha ag & whole5 main genera are Abies, Acer, Alnus, Betula, Juglans,
Larix, Pinus, Quercus.

The sub=tropical evergreen forest covers approximetely 9 million ha in sonthern Japan
with Abies, Lithocarpus, Pinus, Quercus, Tsuga, as main species groups.

The cool temperate coniferous forest is found mainly in Jepen, where its area is
apparently 5 million ha, but is also found in South Korea., More frequent species ave
Abies, Alnus, Picsa, Tasens, Tsuga.

A striking feature of the sub-region's forests is the high proportion of man-made forests,
about a third of the total forest area inm Japan and a sizth in South Korea. Furthermore
coniferous resources are fairly substantial with higher increment and generally better form
than non-coniferouss their commercial importance is thus higher.

Qceania developing

This sub=region with almost two thirds of its total avea being forested and & low
population density has by far the largest forest area per caput of population, over 10 ha.
Climates and forest itypes vary markedly in the meuny islands w1%h1m a short distance,
mainly through the influence of relief and altitude.

Tropical mixed and broadleaved evergreen rain forests of the low to medium altitude are
the more common type, whereas tropical evergreen montane forests cam be found above 1 500 m
altitude, Main areas are in Pepua New Guinss, Solomon Islends end Pijl, with only small
relicts in New Hebrides and New Caledonia., Wein epscies are Agathism, Galophyllum9
Endospermun, Podocarpus. Coniferous stands are of occasional ecourrence.

Mangrove forests occur along most coasts. Tropical eucalypbtus savenns covers soms of
the coastal plains of Papua New Guinea. .



in the forssits of this suberegion there are no genera with groups of species of failrly
wnitorm cherascteristios as are in the dipterecarp forosts. On the conirary, spocies
differ greatly in their wood properiies end thoss currenily accepied for commercial use
socount Tor a smaller portiom of the growiag stock than in the dipterocarp arsa. Total stand
volumes per unit aves are generally lower as well.

Qoeania developed

his sub-region hes less shen 6% of itz total arca under forest., However it also has a
low density of population znd consegquently the area of forest per head of population
(nearly 3 ha) is relatively lavrge.

Tropicel and sub-tropical rainforest covers an exienslive area iu the northern and eastern
gtates of Australia., MNein coniferous speciem of Agpithis, Avgucaris and FPlindsrsia are prasent.

In termg of etanding volumes, @ucalypts ers by far the momt important specice in
Auptralic and form 90% of the jotal timber stock in the countryy however, in tezms of mmual
increment the coniferous plantations appsar to have & much greater relative commercial
potential than the stock volume data suggest as they account for some 32% of the total annual
increment in the country. The dry and wet sclerephyll forests cover lerge arcas and are
essentially made of Eucalyptus spp. There areas are distributed all over the country in
vayying conditiens of zoil and climate.

New Zealand's forests are essentially of the temperate type with a2 northern broadleaved
type with Nothofapus and Acwihis, the conifercus type with Podocarpus and Jacridium as main
speeies, and a cold southern broadleaved type with Notholagus. 1o New Zealand the coniferous
species constitute slmost 80% of +the total standing volumz and even more of +the tovel annual
increment in the couniry.

Table 3 presents a swmmary of the rough distribution of the mein forests types in the
sub=regions for the Asic Far Bast region, with {the euception of the centrally plamned
economies for which no information iz aveilable. The importance of the tropical evergieen
forests of Southeaet Asia, both coatinental and insular, appears very clear as they constituie
one third of the total arse of closed foreat and almost three-=guarters of the area of
tropicel evergrsen foresis iu the region.

Pable 3 Porest Types Digtribuiion
Tropical ever-= ITropical wmoisy Tropical dry Substropical Temp-
green forests  deolidvwons forests deciduous avergreen FIEHS
Torests foresis forests

miliion ha

Bouth Asia 10 R3 22 9 5
Southeast Asie 128 49 31 10
Fagt Asla 10 22
Oceania developing 34
Queanie developad i/ 2 26 16
Total 174 63 53 25 43
% (44.8) {16.2) (13.7) {1402) (11.1)

lf Wor the purpose of this teble ithe brealdown of the duwsiralion olosed forosts has hesn
mainly based on thedr gecgraphicel diztributicn



CLOSED FOREST AREAS WITH COMMERCIAL POTENTIAL - OFERABLE FOREST

Table 2 gives by suberegion a rough indicatlon of the extent of foreste having
commercial potential.

Operable closed forest is defined as closed forest where the current or potential
accessibility would allow forest operations under actual or foreseeable conditions,
i.¢, including forest areas that could be opened up for exploitation by the provision
of access roads, but excluding arzas which are comsidered uneiploitable due %o
unfavourable terrain conditions, This provides a first estimate of the ares of poltentially
commercial production forest., This definition doss not teke account of the proportion
of timber siocking which is of commercial speciss, ¢r the posgible existence of legal
restrictions on logging {e.g. for protection or recreational ressons). 'These forewis are
classifisd as being in use when included in concession agreemsnts, whether actually cut over
or not, and are subject to regular or pericdical logging sctivities or regular fuelwood
cutting,

The area classified a& inoperable cleosed forests includes closed forest where
operations are comgidered infeasible under the actuzl comditions dus to adverss site, %o
unfavourable fterrain conditions or %o a location which mekes the ares cconomically
inscoessible. The classifiocation of closed foresis as opsrable or inopersble may changs
cver time as technicques and economic conditions of forewt operations evolve,

Approximately one fourth of the total szes of closed forest is regarvded as inoperable
either because it is sconemically inaccessible, or not suitable for commercial utilisation.
The area regerded as both opersble and already in uss as a sgource of timber supply amounis
4o 52% of the %otal area and the remadning 18% is potentially operable.

Oceania developed and Ingular Southeast Avla heve higher than average vatios of
inopereble forest and Insular Souwtheast Asia has a lower proportion of forest classified as
in use., Closed forests of Insular Southezst Asia apperenily amount to about & third of the
total forest area — with a relatively large proporiion of the rescurces occurring in
mountainous regions, in the islands of Bornee, Sumaires and West Irlav in pariticular.

4 point to note is how Indonesia’e large forest area is dominmant in the forest resources
of Insular Southeast Asia. Although forests currently comsidarsd a8 in use cover only 28%
of the total area of opereable forests in that country, forest londs carrying timber shock
with immediate commercial potenitial are astuelly bsing commitied in harvesting concessions
40 & much greater extent than this suggesis. Two factors contribute to this situations
West Irien has an estimated 10 million he of opereble forests but these will only have
industrial potential in the more remote future dwe to & currently unfavovrable species
composition, and lack of infrastrcture and lsbour, and only z part of the operable forests
in the rest of the country will he svailable for long fterm forest menagement in the country.
In fact of the 42 million ha, 24 million ha have been designated for permanent production
Torestry, while the balance of 18 million ha has besn designated Tor comversion %o
agricultural and other non=foresiry purposes.

The rest of the sub-region offers lese scops Tor opsaing up new reseurces o induetry.
In Malaysia some 68% of operable forests are sstimsted to be in use., In the Philippines most
operable forest resources have already been commitited wunder licence agreements. In Easgt Amia
and Oceanis Developed, practically all opesrable Torests are classed a2 belng in use,
reflecting the high iatensity of forest management in these subs=regions, The one-=teuth of
operable resource estimated as not in use in South Asie is mestly lecated in the Himelaysn
regions of Nepal and India, Qcesnia Developing has 2 amell proportion « 135 « of ite
operable forests in use ait present., Thie im dus %o ite low population in relation o the
forest area and industrially less sbbractive speciss composition of its forests relative to
thoge of the diplerocarp yegion. This sub-region has considerable potsutial for increaping
supplies in the future. :
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GROWING STOCK AND INCGREMENT

The sstimates of growing etock volumes are only crude approximations mads in the sbsence
of country-wide inventories for much of the region. The volume information evailable from
various countries often refers to different diameier classes or is not fully comparable for
other reasons. Any comparisons should therefore be treated wiih cawiticn, These cualific=
ations apply even more to the estimates of increment., Turtheriore, the current growth is in
largely unmenagsd and untouched itropical forests and gives little indication of the
prospective yield from these forsstes omce they are brought imto use and placed undsr proper
management. Tablse 4 and 5 present the available informetion on growing stock.

The total volume of growing stock in closed fovesis of the region is estimated o be
about 40 000 million m3. In the open forest and scrub forest there may be & further
4=5 000 million m3, Three quariers of the total volume in closed forest is in opsrable
forests., Approximately 80% of the growing stock of closed forests is non=coniferous and
20% coniferous species, MNost of the coniferous forest is in more temperate paris of bhe
region « the centrally planned countries accovmt for 70% and the mountain region of South
Asiay, and the Torests of East Asia I'sveloped and Oceanie lUsvelopesd comitain most of the rest.
The average volume per ha is relatively low (76 m3/ha) but two thirds of the volume ave in
currently commer%ial species. The closed forests of developing East Asia (12 m3fha} and
South Asia (50 m”/ha) have appreciably lower volumes than average.

The average net annuwal increment of mnatural forests of the region is considered 4o be
in the range 1=2 m3/ha@ Annual increment in plantations is geonerslly very much higher:
for Hucalyptus_10=17 m3/ha? Tor other non~coniferous spscies 5=16 m3/ha aad for coniferous
species 4«18 m /hag- Growth rates are lowsr in the more temperate climate of Best Asia and
the centrally planned sub=region, where the average fer non~conifercus species iz 4-5H mj/hac

On the basis of an average net amnual incremsnt of 1.4 m3/b.a.9 the total velume of anmual
increment in closed forests would be of the crder of TOO~T50 million m3 and %he increment in
operable closed forest 500-550 million m3, and in operable forest classifisd as in use
350-400 million m3. Of the total about 100 million wd is the current annual increment of
plantations, Where the foresis are to a svbstantial degree natural snd wumanaged, the
concep? of imcrement as a utilisable potential is lese clear than for the case of managsd
plantations, It does, however, provids a broad indication of the Torests' capecity to
maintain a certain level of cutting.

South Asia

The deficiency of forest area in South Aslzs is accentualtzd by the low average stocking
agnwociated with the gresat proportion of nearly exhausted broadleaved foresgis,

The coniferous resources in the Himalayes are estimated at 508 million md. Alshough
mach of these avre unswploliable due 1o lerrain conditions, the opervable part, mome
150 million mS in India, 95 million m3 in Nepal and 38 williow w2 in Pekimstan, atill has
conside§abie oom?arcial potential: The most importan? tree ﬁp@€ie$ are deod§r.{ﬁedrua
deodara). pines (P. roxburghii, P. excelse, P. kegiva), spruce (P, smythiava) and fip
( L:“aasinridi*ogg A, EDScEobilis)e . - P =

Nepal ham th% richest concentratione of coniferous timber, with a counivy-wide averags
stocking of 190 m°. In India end Pekistan conifercus forssie average 140 mo/ha and just over
70 mb/ha respectively, bul indlvidual stends occasionally carry over 190 mﬁAha@ bue o a
groasly overmeture state in much of vhe coniferous stends, esonvel nel incwsment is currvently
presumed to be at most 2 m3/ha for the whole rescurce.

Sal (Shorsa roktusta) mekes up the bulk of the estimaited stock volume of 2 696 million md
in operable nonwtoniforous foresis, The specles occurs in deciduous fovests in castern aund
northeastern Ipdia, Bangladesh and over the Terai of Nepal, usually accounmting for 60 to 90%
of the stand velums, most of the balance being alse made up of commsrcial timber spseciss.
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TABIE 4 GROWING STOCK IN CLOSED FOREST
Operable closed forests All closed forests
Sub-region Total . Coniferous Non coniferous Total Coniferous Non coniferous
Total | Currently
commercial

------------------------- oo = m mFTNT L OIL T105 o om0
Asia Far East Region 28 900 5 600 23 300 15 300 38 700 7 100 31 600
South Asia 3 000 400 2 600 1 900 3 500 600 2 200
Continental South-East Asia 5 000 1 5 000 3 400 6 300 50 6 200
Insular South-East Asia 9 200 40 9 200 5 200 13 300 50 13 200
East Asia developing 60 30 30 30 80 40 40
Oceania developing 1 600 30 1 500 700 3 000 30 3 000
East Asia developed 2 000 1 100 900 800 2 100 1 100 1 000
Oceania developed 1 500 400 i 100 1 000 2 000 500 1 500
Centrally Planned 6 500 3 600 2 900 2 300 8 400 4 700 3 700

TABIE 5 AVERAGE GROWING STOCK IN CLOSED FORESTS
Sub-~region Total Coniferous Non coniferous Currently commercial
| Total E Non coniferous

1 o o e m°/ha ~ee- o e el
Asia Far East Region 76 N oo 53 oo
South Asia 51 oo oo 38 oe
Continental South East Asia 75 .o oo 52 oo
Insular South-East Asia 106 88 106 66 65
East Asia developing 13 .o oo 10 oo
Oceania developing 88 90 87 30 30
East Asia developed 75 105 58 68 46
Oceania developed 41 38 78 64 70
Centrally Planned 67 oo oo 54 oo
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Peel, the second mo¥t impordant industrisl species in South Asia, grows in deciduous formation
meinly in cewtral sod mowbthwestera parie of Indiz.

in both mal sad tesk forests the stending voluwmss are gemerally ebove the subwregional
average of 44 m3/ha for non-coniferous types. Large dry deciduous forgst formations,
featuring species like sandalwood (Sentalum album), acaciss and albizzias have generally
the lowest stocking per unit avea because of poor growth and the fact that they are
generally located closer to the population cenires and consequently have bean more heavily
drawn upon in the past to meet the pressing fuelwood needs, Therefore, these foresis are
gurrently of 1little relative imporiance in terms of commercial wood production.

Although teak and sal stands may occasionally have an annual increment of 9 to 10 m3/ha
in moist deciduous Tormations, the high proportion im the total foreset area of dry
deciduous forests with low stocking means that the average annual incremsny of industrial
and foelwood in the sub=region probably does 1ot exceed 1.1 m3/hao

Gontinental Southeast Asia

Throughout the sub-zresgion the generally dark, heavy timbers of the genus Diplerocaerpus
make up the lapgest fairly uniform part of the commereial growing stock in the non-
coniferous forests. In Burma and Thailend, together with the other most important genera
Shores, Parasghorea, and Penjacme and teek, they meke wp soms 60 Ho 70% of the total standing
volume .

The principal tesk resources are located in Burma, as a belt around the cemtral dry
zone, aad in Thailend in the northern region. [urther east the occurrences become occasional
but the speciee is gtill found in parts of Leog and Cambodia. Although teak does not
probably form more than 3 o 10% of +he national growing stock in Burms and Thailand
(310 million m? and 40 willion md respectively), it gemerally accounts for more then 50%
of the mtend volume in the teak bearing forests., In Thailand the average stock volume ofteak in
teak bearing forests has recently been estimated at as much as 80 m3/ha and annual net
increment % 4 to 5 m3/ha,

Coniferous forests, mainly P, merkusii and P, kesive are estimaied fo cover some
401 million ha in the sub-vegicn, mostly in a mixbure with non=conifercus species, with
some 2 milliom ha in Burme, 1.3 million ha in Thailsnd and the rest in Laos, South Vietnam
and the Cardomome mountains in southern Cambodia, Much of these resources occur in
inoperable mountain srear and with a few excepiions they lie in too scatitered locations and
generally occur at too low an sverage stocking due to fire dameges, resin japping and
shifting cultivation to be indusirially ussble. No reesonably accurate estimate could be
given on the total timber volume or growih rate of these resources. However, in north and
northeest Thailand pine resources; nine-tenths of which are P, merkusii, total soms
54 million md with en average stocking of 40 ms/ha only, in & mixiure with dipierocarps.
Sufficient amounte of thepe siands are stated to be operable and have a potential to support
geonomic pcale pulp menufacture for about two decedes.

Annual met increment of industrial and fuelwood is emtimeted 2% 2.5 m3/ha in the
tropical evergreen Ioveats,; 2.0 m3/ha in the mized deciduous type and 1.5 m3/ha in the dry
decituous formabtions, including both virgin and logged over areas, giving en overall average
of some 2,0 m3/ha for the whols sub=region, :

Ingulay Southsest Asiz

Indonesis with & growing stock of some 8 500 million m= or 100 md/ha, zbout 64% of the
sub-region total, dominstes the resource miftwaiion in the area. In the absence of national
forest inventories, data on the sgiook volume for the country sre approximstions ouly.
Suaveys carried out in concesslon wreas suggest thet generally al least hall of the stand
voluile coneiste of curremtly commerciel species and is in sizes about 35 em (dbh).



While certain conifers, mostly P, merkusii, and Asathis species, are known to have an
srrabic coourrence in all main islamdsy in mixbure with otber trees, the stock wolume
expressed for conifers refers only %o the known extent of pinss end agathis in fairly pure
gtands in Jave and Sumatra. The growing stock in these stands is presumed (o average
100 m3/he and the ennwel net increment 4 to 5 md/ha.

Practically all tesk forests in the sub-regions are locatsd in Java, covering an
egtimated ares of 640 000 ha, nearly all of which is in plantetions. Total stand volume
of the rescurce might be of the ordsr of 64 million ms or 100 m3/he, with sn annuel incyemens
ef 5 m3/ha OF 80

Following the recent couniry-wide forest survey, average stocking in West Malaysia is
estimated at 150 m3/he (2 780 million m3 in total), of which 43% are dipterocarps and 26%
other commercial species. Information on stand volumes in Ssbah and Serawsk is scarce, 4
congervative estimate of 100 m3/ha ig applied here, of which the dipterccarps probably
account for about half, and all commsrcial species G60% in Bavawsk and 80% in Sebeh, where
the forest composition beavs a great resemblance to thal prevailing in the Philippines,
Coniferous timbers make up & negligible proportion in the forest volumes in West Malaysias
the same is most probably the cese in Sabah and Sarawak as well,

The Philippines forests, with an sverage stocking of 124 m3/ha, totalling some 1 450
million m39 nave,; together with 3abah, the richest occurrence of dipieroccarps in the region -
sbout B0% of the stand volume. Coniferous forests (mostly P, kesiva) meke up just over 1%
of the country's timber resources with an average stocking of 70 m57ha end an annual net
growth of 4 to 5 m3/ha,

innual net increment of industrial timber and fuelwood is estimated at 5 m3/ha and
0o m3/ha in logged over and unexploited dipierocarp Torewts respectively, resulting in an
average of 1.2 m /ha for the subwregion as a whele at present.

RBogt Asia

In contrast to the tropical sub-regions, coniferous resources in this sub-region exceed
those of non=conifercus species in commercial importence, Although the total stand volume
ig fairly equally divided, the generally poorer form and the lower increment in the
non=coniferous forests results in the commercially useable part of the timber volume and
cutting potential being appreciably higher in coniferous forests,

In Japan the average gtock volumes sre not very high —-some 105 m3/ha for coniferous and
58 m3/ha for nonwconiferous speciss. This results Trom intensive cutting in the past,
particularly in private foresis. Ammal net increment is currently ostimated at 4.6 md/hs
for conifers and 2.2 m3/ha for non=conifers. The great intensity of {erest management is
reflected in a large proportion of plantations - over 32% by area = the bulk of which is in
coniferous species.

In South Korea the growing stock is extremsly low, some 10 m3/haq Thig is due %o past
cutting, mostly for fuelwood, which has been excegsive in releiion to the resource’s yisld
PO'tent iale

Annvel net increment of industrial end fuelwood remources in the subersgion is at present
estimated at 5 m3/ha for plantations and 2 m3/h& Tor natursl foresis.

Qeeania Developing

The growing stock par unii areg in the sub-region is lower than in Imsular Souitheast
Asia, and a gemerally smaller proportion of the forest volume is in currently commercisl
species, Coniferous resources ere eshimated ai roughly 1% of the total volume in the
suberegion, comprising the natural Klinkii and heop pine foresis in Papua New Guinea,
Coniferous plantations in Papus New Guinea and in Fiji are till Hoo limited in srea and young
in age 10 make a significant comtribution o total volume,



Anrwmal net incremeni of the natural Toreste in the sub-region is low at present because
of the limited extent of pagt sxploitation in notural forests., The estimate of 0.2 m3/ha
applied here es ‘the inoremgnt for indusirial and fuelwood is based ou the assuued growbth
rates of 3 wd/ha and 0.1 m/ha for the cutover and virgin forests, vespectively. For
coniferous plantations the mean ammal increment &t rotation age hes been estimated at
20 m3/ha.

Oceania Dovsloped

The sverage for the coniferous standing volumes in this sub~region iz low; because of
the relatively larse extant of sparsely stocked coniferoue, maiuly cypress, pine foresis in
Augtralia, carrying lees than 10 mﬁ/ha of wood, Natural conlferous forests account for some
9% percent of the total area of comiferous resourves in Australia. Flantailons of
coniferous epecies, however, have conscidersbly higher average growing stock voluwes - sbout
148 and 205 m3/ha in Australia and New Zezleud, respectively.

Due to the low averags stgcking, the annual net growgh of industrial timbzr and fuelwood
18 at present only about 1.4 m”fha for conifers end 0.8 m”/he for non conifers, The average
for plentations iz howaver 17 m”/ha. Hen-made foresis in part account for some 38% of the
total enuual net increment in Australisn forests and over nine-tenths in Hew Zesland.

REMOVALS 1IN HELATION TO CURRINT NET [NCREMENT

To give an indication of the present status of forest exploltation in the region relative
0 the resource, aversge wood production and estimeted amaual net growbh in 1969+71 have been
related to operable forest ares, in Table 6. As ocutting from sources outside cloged forests
constiltetes & large pari of the total fuelwood removals in many countries of the reglon, an
attempt has been made 1o sub=divide fuelwood owttura info output from forssts and outpui
from eniside forests. Since these cxternal sources of fuelweond are expected to dwindle
repidly reswlting in an increaming pressure on the forest estate; jotal fuelwood removals
from all domestic sources in relation 10 operable forest area have bsen shown for comparison.

Total production of roundwood ha§ reached a level of approximatgly 700 million m3 per
annun by 1973, of which 500 million m~ ig fuelweod and 200 millicon m” industrial roundwood.
It is considersd that asbout balf of the volume of fuelwood comes from other forest then the
operable closed forest, so,ihat the current level of cutting in operable forest is of the
order of 450-500 million m~., This volume is somewhat less than the estimated current
increment of the operable forests. It amounts to 1.2% of the volume of growing stock.
Removals of industrial roundwood comstitute 0.5% of the growing stock volume. As it is
oonwidered that the increment cmiimeites tend to include the increment of wvolume of logs or
of industrial roundwood only, the current level of predwotion mey be appreciably below the
‘actnal total volume growth and current cutting might therefore be considered to be well
within the sustainable capecity ef the resources. Certain sub-regions, particularly South
Agia, the centrally planned cowntries and oven Ingular South Esgt Amia, sppear to be ocutting
at a higher level than is swsteinzble at current ewiimaies of the level of increment.

South Asia, with exception of Wepal and Bhutan, iz made uvp of countries in severs wood
deficit, demesiic romovals being notlceably below requirements, partly because of the
diggdvantageons distzibuvion of the forest memources iln wespect of witilizetion centres.

The total wood removals estimated to come from foresis are of the order of the present net
growth of the total timber stock in the sube=region. Nevertheless, the currenlly accessible
foresis, especially those near centrss of population, are belng overcut, melaly for, fucluood.
Prgcticelly all of these ars non coniferowe with an average standing volume of 44 w /hae
Mwch of the foreste which heve reasomable stocking end outiing potential (coniferous forests
and parte of the sal and jesk foresss) are ot present inaccessible snd ueexploited, except
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for limited local use, duo to thelr location either in mountainious areas with unfavearable
terrain conditions o teo far from processing siltes and centres of conpumpiion of indusirial
wood raw material and fuelwoed to be economically transported.

The Wulk of current fuelwood supplies some from mowrces outeide the Torest and it is
considered that with current of increasing rates of congwnption the ability of these forests
to meet reguiremenis will be exhmusied in the forsseeamble future. The pressure oo these
resgurces, leading in turn to their depletion, will also have & harmiul effect on the
abllity to perforn envirommental functions. Thus if the regquirements for fuelwoed ars to
we met, this will have lncreesingly to be from the clesed forests themselves.

Agmam, Bhuten and Nepal are the only partz of South Asia where wood removals could be
noticeably incressed by opening up operxable forest resvurces.

In Continental South Last Asiz except for Thailend, the present outturn of industrial
timber and fwelwood is well within bhe yield potential of operable foremis. While the
gmnuwal removals of industrial timber and fuelwoed from Thailand foresis, currently at some
2,0 m /ha, are probably of the order of {the average increment in the total sﬁan&ing CroR,
over=outting of mmall-sized stocking for fuslwoed is taking placs at present and is bound
$0 increese, causing inroads inte the timber capital at an increaping ratve from the late
70's onwards. Furthermore, the past over=exploltation of the teak remources in the country
iz apparently continuing.

In Insular South Eagt Aszis the amnual net increment of the Indenesian Iurgsts is
currently low, being roughly equal to the present total removals of sbout 1.3 m /ha of
indueizial timber and fuelwood, Thizs is because only approximetely one~itenth of operable
forest exrce has actuslly been cut over to date. Both the industrial wood and fuelwood
removales are 3till amall in reletiom to the timber-sized end smellesized gprowing etock
respectlvely, and therefore within the resource's production potentinl. The relatively
large amount of fuelwood estimated to come from outside the clossd forests in the submregion
refers mostly to Java, which is exlizemely short of wovd rezources because of its high
pepwlation density.

Although Malaysisn forssts are more intensively expleited for industrial wood then
thoge of Indonesia, total rouwndweod removels sre still within the apmual net growth and
susteined yield petential of the rescurces.

L In the Ph*lippzrea the aanval production of roundwood iz ourrently eguivalent to over
3 mj/ha of operable forest. - Although these forumts ere among the most iwitcusively managed
in the sub=-region, it seems that the resources are being overcut both in terms of the
cuyrent anoual net growth and the rate ot which the virgin forests are being exploited.

Eust _Asis accounts for about 22%, i.e. slightly more than Insular South Asla, of the
total industrial wood production in the gegiano lan Japan pr@a@nt removels of industrial
woud, and fuelwood equivalent to some 2 m”/ha of operable i forest, are well within the
productioy capacity of the resource with = current estimated net increment of 4.6 mj/ha
gnd 2.2 mJ/ha for coniferous and non coniferous stock respeciively, even allowing for areas
of forest currently being reserved for purposes other than wood production. By contrast
the shortage of wood in South Korca is souic and fhe remaining reseurcss ace being overcwt
heavily.

In Qoweanis D@velgg&g aanuel induatrial wood removals are at present 19.4 million m39
114 willion m° in sustralia and 8.0 mnllxga in New Zesland; JTaelwood productlon is
eatimated et 2.3 million end 0.5 willion m” respectively. T tel annual oubtput of industrial
timber and fuelwoed in $he sub=region iz equlvm}ant %0 0.7 w/ha of opzrable. form”tg which
im well within the curreant net incremeat, 1.4 m”/ha for comifercus zad 0.8 m °/ha for non
coniforous whock. While in Australie some 204 of the remuvals are coniferous, in New
Zezland they amount to over 90% of woud produciion., In beih cowntries mest of the conlferous
woud owiput cviss frem man-made FOTeEtE,



*podoyoAdp BISY 152F soPnjoWE °ISY 152§ /1

000 8% 000 27 000 ¢ - Q00 81 000 0T 000 0% 0661

000 6% 000 01 000 S - 0co 91 000 91 000 ¥2 0861

002 o¢g oS 4 ooo ¥ - 0os 11 00L € 004 8t 04561 pIunRd AfjeRREl

0i8 T o1 0] - 011 0Z5 ¥ 00L 1 0667

O€E 1 S 0z - SZ S60 1 §82°1 09361

SE8 £ W - ¥F 989 Tel 0i6% pado[sasy BIESad0

S 0€ og 01 0L g9 S 0661

S8 0e ST S oF g€ S¥ 0861

L2 & 4 Z €1 4 ¥I 0467 ButdoleAR =UEI2Q

069 €1 066 - - 066 SL2 € 00L 21 0661

0.9 I1 088 ) - - 058 SS8 1 08 01 0867

Ly 6 969 - - 969 96¢ 1 1s% 8 0461 5 BISY 25eY

T .

0¢0 1 0L S 529 004 08¢ 0ge 0661
i %6 09 - SI% SL9 01z 05z 0861
O 698 €S - 609 o9 L21 402 0481 BISY 3ISBH-PUOS FSU]
i 0v9 001 (014 SEP SSS s¥ S8 0661

08¢ ss 21 0.3 Sge 0c Sy 0861

OFE 6 § 611 €ET ¥ 91 0L61 BISY ISBY JINO7 [BIUSULINOD

S5 € 067 1 089 050 T 0ce € o€ S€ 0661

0vE ¢ S50 T 018 054 ST€ ¢ 114 s2 0861 .

¢sE 1 959 £EE 67E SEE T (43 ¥i 0451 BiSY yinog

Q0s L9 00€ ¥1 00T 4 00T € 005 €2 008 €2 00S ¥v 0661

005 S§ 008 11 009 S 009 i 00¢ 61 000 &1 00s 9¢ 0861

009 2% 006 8 0% ¥ 00Y 1 00¥ %1 006 ¥1 002 8¢ 0.L617 uorsny Isey Jey BISY
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; e 00

BOIE [BIOL STOIDFILOD~TON snyd ATeong yea g, 18301, sutg 1EI0L RCES uoiBar-gng
YO
SOIATEACH ~TON | SNOIDFIUOD I o
L PI9EL

SLS3¥O04 FCYW-NVW 40 SvaudVv UGILVWLLSE



° S912ads sormues~-uou Iayzo,, puz smdijpons g

ssuoperueid jjE J0%

*uFatoeds SHOIPIIDOD-GOU PO, DUE SIBIIUCD JOF

By peurquion ¥ /¢
T

em2y peuiqwos y /T

2m8ir PIVIQUIOD Y

fi(s8) /Eis)  [E (¥ o . . . e - - - - £z A 01 pemmeyg Affeana)
02 61 L1 - . YT oy 72 (e1) Jz (Ln) - . 0 €71 11 80 padojsasp 2ERISO
B £ 0z g1 o1 ot o1 0z 81 L1 71 zt o1 $°0 £°0 z°0 Bnido(easp eraEeog
/T e A . . . - - - . . . 6°2 gz 02 BisY 1seg
Lol £ 61 91 01 5 9 o o . 1 6 S 5y 8z 2'1 RISy 35E9TIN0S safnSa]
SR £ 91 ot 01 6 8 o ° . 1 o1 8 0°¢ 52 0z BISY 3SEIENOS [EINSTRECD
4 91 o1 01 6 8 ST €t i1 71 01 ] 5°1 €1 1'% ISy pnog

0667 0861 0461 0661 086  OL6T 0s6T  O0B6T 061 0661  0S6F  OL6T | O6GL 086  OL6T

SNOIIFTHOL) saroadg styd Apeong yeaj,
SOIBFTUOO~TOU  JSYIY
§159404 SpPEU-UEy $ISAIO [BUTIBN

SLSIYOL HT9VHASC NI LNINIHONI LEN TVANNY QLLVNLLSE

9 THEVL



CRUAOYIAID BISY IS8 SIPNIOUL TISY IS8R \.\.W

o 18 -

S S

0%t 1A DLE 5€€ TE€ ¥o2C FL L8 v0L 8F 0661
§8T S0z S5 0% 45t 551 &9 35 a0t 5 0851 N i
SEE L 0o 067 LLY i23 GL 99 0ot og 046t podnE(d AfTRRua’:
8L &€ ig 22 59 og se (43 i2 8°¢ 0Gat
58 LS Se as TS 52 ig 9% BZ £t 088t
44 4 5% Sg £g g1 (44 ¢ 82 2’0 QL5% EECETEEEIESEEE
4 € 4 g [ 4 g s 43 °0 0565t
€ 4 2 = 4 K ¥ € vE 10 0261
g H i g€ [4 i £ 4 9% o 0i5% STINOLeASE BIEE(:
EL 54 8% [443 [XA 96 SE Se L2 L €1 0661
gs Sy ¥ 10t ) 0L IE 24 3¢ L°%% 0867 _
Z o4 Or #8 o8 Sy RE e 6¢ iI’6 0L8t [ BES¥ ¥ER
€L 62 | 13 ioe (414 9% B4 96E €s 0°1 0661
0L 56 69 66¢ (443 0T 68E gel ) 80 036t
0L S0T ¥o LGT 99 ¥ €01 29 28 60 0L61 BISY BEF-TMCS Jefasni
9 0z 79 €51 ¥el 6 Cads SET Ly 2°0 0656%
68 8 €9 8vE EiT | Lvi 0%y L5 70 086%
28 L3 S 9%t fot o 9vy 10T el 10 OL6F | BESY SEF-QOT [eRusuiiun’
X3 €L It 5L aL 9% 65 98 6% €’e 0661
va St 1) 0L ™ L €9 ¥S 8% £°2 0861
71 (4% 93 99 0s " %9 0s 85 €L 0L6% BISY HEIOS
0@ Or 00F 00 1 0¥6 (47 068 0% 01¢ 89 D661
S6¢ 03¢€ 01e {141 0gL 01ig 0gs 01% (0144 oS 0867 -
ozeg 0se 092 0g9 01s 081 T oge G6¢ (44 0l61 Uoiesy IBEH S8 PUS TISY
e e e e GEIT HOEJJTEL = e e o e == BY WOTTRUL —een
garoads so1oeds saroeds goroads) soroads sorozds gatoads
av [ LEIOEIWUO IV | Izioseuuo) IV [RIcIe WO D)
8133308 5382401 Ba3I2 SIBDE0F
poompsnd SUE-T e 3 30,7 BUL
/poonding sBo] 2oL spBuE-Tai] Terieu eigesado jewoi | oprw-men
eex noiSeI-0ng
stLareAItbe 2winjoA puels  sisedoy Ipqeredo sisoroy ajqeredo ur $3S3IOT

UIOE POLA S[qUUIZImS palEUIST

POOMEANE DUB [SIBSNPUL JO JESLEAIOUL 15U [SRUNY

spqezedo 30 BoaYy

NOIOFA LSVE dvVd YISY NI 0657 Ol SLSTHCd FIREVHI4O NI TYLLNALOd ATddNS 40 NOLLOTOAR QHI- ALL

& FidV.L



Jn Qogenla developing the present wood production from forests ls extremely low in
relation 40 thelr total and commercial growing stock and well within the current anmual
growthe, Coniferous specleg make up o little less than ome-tenth of the total wood removals
in Papua New Cuinea (mostly A, cunminghemii and A, hunsteiniig, and as much as 40% in Fiji
(Agathis vitiensis and Podocarpus vitiensis for the most part).

Aws far as the Asia Far Dast region a8 a whole is concerned, the current forest
resources situation may he summarized as follows:

5) the region is well forested in temme of the proportion of itm area, over 18% under
forest, but the average forest aresa per head of population - 0.3 ha per caput -
ig very mmallj

B) +the forest aree on average is lightly stocked (76 m> per ha) compared with
temperate managed Toresits, but guite highly stocked compared with iropical forests
gensrallys

¢) 1he resource is unevenly distributed between mub-regions by area which renges from
23% of the total syes in Insular Southeast bsis down to less than 10/ in
sach of the Basl Asia and Oceanie sub-regions; but it is much more unevenly
digtributed by growing stock with 34% of the regional total in Insular South-=East
Asie and 8% in Oceania developing and particularly reletive to population in
terme of areds with 0.1 ha per caput in South Asia and 12,0 in Oce@nia developing,
a8 well as growing stock witg South Amis having a little over 3 m~ per caput,
whille Oceanis has over 150 m~ per capuis

4) the present rate of removals of industrial roundwood amounts %o less than 1% of
the region's currently commercial growing stock, bui in ceriain sub-regions is
higher than increment.

FUTURE SUFPLY POTENTIAL

In Bast Asia and Oceanis Devaloped where foyesizs have been under intensive management
for a relatively long time, and their productivity is somewhet stable, the raite at which
the virgin forests of the region are exploited governs the actual yield capacity more than
does the curreat and near future net increments. Important factors in relation o the
future supply potential of ihese forests are the negative facter - the desiruction and
alienation of existing natural forests, both closed forest, opsn woodland and scrubland
and two major positive factoxrs, the possibility of extending the wiilisation of fimber
species and qualities contained in natural forests and the possibility of growing tlmber
in plantations. '

Main features of the siituation iv sach sub~region are reviewed below on the bagle of
available informetion in arviving at & tentetive plcture for the region am a whole. This
is sumarized in Teble T which shows sn estimate of fthe possible evoluition of net increment
and potentiel cut in operable forests of each sub=region over +ihe pariod to 1990,

In Souith Asle the establishment of new man-made foresta of genersl wiility species
near population centres, menzaged on shortd roteticns meinly for fuelwood, is of ciucial
iwportence ln alleviating the owrrent over—cubting of accessible resources. DBeoause
futare Tuelwood needs will bave to o met from forests t0 & much grester cxtent than
at prosoni, it is not comsideved likely that the ares of future plentation assumed for
the sub=reglon will be sufficlent to bring about mach increase in the overall sustelned
yvield over ithe pewilod, Although fuvelwood production conld be incressed in fulture, ihe
ourrent rate of hervest of logs cannot be meinteined and o gleady decline in log outout
must be expected over the perlod. The ares of opereble naturel Toresis is estimated to
be reduced by one third by 1990 bwi an oxitenslion of the viilimation and recovery of round-
weod mey increase substantielly the potential yisld and be suificient o at least mwainvain
the incerement potential. On the basis of thepe agsumptions it has been estimated that
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the total annuel net increment mey weach 75 millien n° la 1990 while thy pusieineble yield
‘may increase from 36 wmillion w3 in 1970 4o 44 millien md in 1990,

In Inevlexr Southeagt Asis . Only & very opproximate estimaie could be maede of the
pOtEnTiéI‘Of the countries, The little informelion and date 20 far sccrusd on the influence
of the selective logging on the rave of growih in the resldual dipierccary mtsnds suggesis
that a rotation of 50 years would suffice for zustained yield at the present ievel., Suoch
a rotation would correspond with an smnual supply level of 2.1 mS/h& in serms of opergble
forest arsa in e suberegion. The rotation perlod couwld even be tvalen dewn %o 40 vears,
which would be eguivalent o 2.9 m3/ha by 1990 becauss i an increasing properiion of
selectively cut forestz in the total resource,.

Despiie g decrsage of over one third in the eresm of opsrable forestw in the sub-ruglon,
net sonual increment is expecieod to lacresse by 140% over the bwenty years perdod wo o 1990,
as a result of cutting: net annual increment may veach 260 million m3 by 1990, The
downverd jrend in the estimated sustainable yield, from 175 million md in 1970 to 160
million m~ in 1990, reflects the esvimatod decrease in the operable forest aren over the
next tweniy years. In terms of logs of commercial species; yield potentianl seems felrly
constant or still riming, meinly beczuse an increasing proportion of specics making up the
stand volume will be used in the future. In the Philippines removals of induvatrial wood
are erpechted 4o rise 10 14-~15 million m3 & year by 1985, if merkets allow. Areund thai
time, however, all operable virgin forests will be oui over. In the mesniime Tthe raie of
legal conversion to agriculture is asbout 80 000 he per anmum and destruction of foresis by
shifting cultivation is estimated at 150-200000 ha per ganum. Litile 13 koown of the likely
development of forests which have been expleited but it is wnlikely thet they can bo
expected 0 contain mature itimber in sufficient quentities to mupport even the current rate
of exploitation in the futurs, Therefore, a sluwnp in the snnual log produciion from the
current level of about 10 million ml, down to perhups 3 4o 5 million w3, geums inevitable as
goon as virgin foresis are exhawdted.’

In Indonesiz an area of 18 million ha, 21% of the present eloved forest aroe, have
been designeted for conversion to agriculture; in West Malayeia ithe planned rate of
conversion is 40-80 000 ha per snnum over the next 10-20 years.

In Continental Southezst Asia where the bulk of the forvest repourves are in dry end
moint deciduous types, logging in previously untouched Fforests is not expected to have such
8 great effect on the overall growth rate a8 in the evergreen dipterocsrp forests of Insular
Southeast Asia. Agricultural clearance and shifting oultivaticn will have a sigaificent
effect on the forests: shifiing cultivation is estimated to affect 250 000 he per snnum
in Thailand. Furthermore, iimber harvesting and forest menagement sotivities in much of
Gontinental Southeast Asia will teke some time Yo rocover from the unsettled political
conditions in the area. In view of these considerations, it has been e¢mtimated that
susteined outting potential will probably be of the order of currsnt aanual net inovement
for momt of the period, i.e. approximately 2.0 m3/ha a year, without substeniial changes
in the respective total volumes, around 140,150 million m3.,

In East Asie, in eddition t0 the alionation of forest lands for non-forestry purposes,
some of the non coniferous natural forests in ihe lowsr altitudse in particular, are belng
converted into timber plentations. Therefore the total ennual net increment zad yisld
potential Irom netural forests will be declining in fulwre. The decliue, however, will ha
more then offset by the volumes of wood becoming evailable from the man-made forests which
ars estimated jo yield almost thiee times as wuch az the natural foresis by 1990, About
nine~tenths of the plantation yield over ihe poried will come From coniferoun species, Ar
a resuli of the strongly inczreasing coniribution from the man~made forewtn, it im entlmoied
that uot annual lncrement and sustainable yicld will inorease in the mane propertion from
80 million m3 in 1970 to epproximately 120 milliom m3 in 1990,
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In the Qesanis Developing incresses in the future raie of growth in nabural foresis
are expected to be small since the exteasion of uillisation is not likely %o show much
gffect on increment over the next twenty years or 80. Cerlainly the sub-region's forestis
are oapable of producing considerably more than the anticipated levels of net increment
would suggest: w votaiion of 60 years, corresponding to an annual increment of 1.5 m}/ha
in respect of ithe operable forest area, would probebly suifice o maintain a sustained
yield., This would be the equivalent of an smnuzl cui of about & million of logs and 12
million m3 of pulpwood amd fuslwood. However congervaiive =28timpier were retained for
future levels of =nnual net increment and gustaineble yield, at 8 million w3 in 1990,

In Qoeuanip Developed the relative increase in the smnual plantetion yield is less
proncunced then in Bast Asiz and much the same as that on part of the natural forestis,
While in New Zealand man~made forests ourrently svoount for over 90% of the annual ocubting
potential, in Australia they walke up jvst over a third of the suatained yield capacity
of the foresis. On the other hand, amnual yield potentizl from the Australian natursl
foreats is easzumed %9 have o slightly rising trend because managemeni praciices simed ab
increasing the growing stock and increment sre currently being applied 1o some of the
indigenous forests in the sub-region. As a result it iz esitimaled that ennual net increment
and sustainable yield will reach T0 million w3 by 1990 thus almost doubling from the 1970°s
level.

In the genirally plenned economies the majority of forest resources are located in
North Easst China, i.e. in Maoochurie @nd the north-eastern part of Inner Mongoulia. These
forests are conifercus or mixed coniferous/deciduous non coniferous and ave esbimated o
make up some 60% of China's total forest resources and 4o provide an even larger proportion
of her annual production of indusirial wood., Because of their inaccessibility, much of
these resources will probably remain untapoped for some time. Operable natural foresis are
currently being overcut for indusirial wood aand in particular for logs. Thizs is, however,
likely to be offset by increasing volumes of iimber expected to hecome avellable from
plantations from the late 80's onwarde, and also by the beneficial effect the cutiing of
over mature stock will have on the overall rate of growth in the cowntry's foresis. The
rate at vhich hervesting csould be stepped up towardz the end of the 90°'s depends on the
extent of successful emtablishment of timber plantations and intensity in their management
maintained. It is probeble that the current level of industrial wood produciion can be
maintained in future ihrough the transition to the plantetion supply, although difficulties
may ocour locally. At any rate, it im most likely that the present domestic supply deficit
of logs and other indusirial wood in relation to domestic demand will noticeably incresse
over the period., The larger part of fuelweod consumed in the country is cut fTom sources
other than closed forest. Although these extermal sources are undoubtedly diminishing,
the yield potential of fuelwood is asssumed to increase towards 1990 through a gradual
ghift to plantation supply.

The development of future supply potential of the region as o whole will mainly
depend on the relgiive importence of the three major faciors, namely forest clearance,
extension of wiilisation snd establisbment of planiaticns. '

{a) Agricultural clearance, shifting cultivation and destructive logging are
important in reducing the productive poteniial of the forests of the reglons
talken together they must be expecied to reduce noigbly the area of closed
forestu. It seems certaln that cover a peried of nearly 20 years ths aei
reduction will be greater than 5%; it mey be as grveat as 10% to 20% and in
some parts of the region may pignificantly impair the capacity of the foresis
40 mest future tilmber requirements. Precise esvimates of theese tendancles are
noeesEary o make i1 poseible to apsess the long term cepacity of the foresis
%0 supply timber. For the purpose of thim study a broad estimate ¢f the chauge
in area of opersble natural forests has been put forward, nemely a reduction of
20% on the 1970 ares by 1990. This reduction is malnly concenirated in South
Apla, South Dast Asiz and Occenia developing, while in other sub-vegions the
area 13 expected Yo remain about the same.
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(b) More complete uiilisation snd recovery of rouadwoed, edoplicn of ghorier suiiing
cyeles end improved management of the growing stock can greatly increase the
potential yield of wemaining natural foresig. It is considersd that in South
Asiz, Continental Jouth Hast Asia and Oceania developing such improvementis vould
virtually be sufficient to meintain the increment potential while they could lewd
in Insular Jouith EBast Asis 0 s substantial increase in total increment potentizl
over current levels in spite of reduction in operable forest ares.

(¢) Man--made forests already constitube sbout one tenth of the forest srea of the
region and perhaps nearly one third of the estimaied increment in operasble fozests.
The importance of men-made forests is much greamter ln the temperate awrea in Best
Agia, Ocveania geveloped and the centrally plasned countries: <these three sube
regions in faot account for more than 95% of the region's man-made forest arvea.

It is expected thal the contribution of plantetions will repldly incresse snd
that their increment will more than deuble from 1970 to 1990 reaching about
440 million m3 by that year, 40% of total increment.

The increment of man-made forests in the tropical sub-regions incremses rapidly from
about 4.5 million m3 in 1970 %o 40 million m3 by 1990 but still contribuies only a msmall
part of the regional total.

In total it is considered that the productive potential of the foresiz of the region
by 1990 could be almost double that of 1970, in spite of the diminuition in total operable
forest area. Achievement of this substantial increase will be dependent on a considerable
improvement in the efficiency of uiilisation and management of netural forests and a
subgtential input in the development of men-made foressie.

There is little doubt that alrsady noticeable trends in the changing pettern of the
region's log supply will steadily continue over the peried under roview., Plantaitlion-grown
logs of smeller dimenszions, from s emall number of conifercus timbera, will incresse their
share over secondary specles, and smaller slges of a larger range uf species will be
hervestied from indigenous foresis; +this will lead in tuin te a reduction in the predominance
of large; high guality logs from relatively few natural non coniferous species. By 1930
these progressive chenges might be considerable.

The major problem of the relative scarcity of forests in the most populous cowntries
of the region could be overcome only by massive investmeny of effort in tree planting %o
ensure the minimum supply of wood for fuel and rural requirements. There are mome
indications thet in the sentrally plenned cowiries invesiment in new afforesiation will
go some way o meet the growing requirements of ihe region. The curvenily prediciable
increase in supply in the developing market economies of the region through afforestation
iz trivial in relation 4o the level of requirements in these counivies.
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TABIE I APPENDIX 1
ESTIMATED LAND USE 1970
Closed forest
Sub-region Land area
Counizy Agricultural{ Other S :
Total Per caput % of total Total Per caput
land area
. -mil_ligg ']_aa ha % million ha ha
Asia Far East Region 537,1 0.3 18,4 | 8373 1,538,2 | 2,912.6 .5
South Asia 70. 6 0,1 15.8 206, 4 169, 7 446, 7 0.6
Bangladesh 1,2 0 85 4,9 8.0 14,1 0,7
Bhutan 3,0 3,5 63,9 1,0 0,7 4,7 5,4
India 57,0 ~Q, 1 17,4 177.9 91,9 326, 8 0.6
Nepal 4,4 0, 4 38,2 4,0 5,7 14,1 1.3
Pakistan 2,6 0 3,2 16,7 61,1 80, 4 0,7
Sri Lanka 2,4 0.2 36,4 1,9 2.3 6,6 0.5
Continental South East Asia 91,1 i,0 51,1 38,7 48,3 178,11 1,9
Burma 32,0 i,4 57.6 16.4 12,4 67, 8 2,5
Cambeodia it,0 1,5 62,2 3,6 ° 3,1 7.7 2.5
Laos 13,0 4,4 54,9 1.6 9,1 23,7 8,0
Thailand 24,5 0.7 47,6 11,4 15,6 81.5 i.4
South Vietnam 3.6 0.2 20,7 5.7 8.1 i7. 4 0,9
Insular South-East Asia 124.8 0.7 49,1 29,4 99,9 254, 1 1.4
Brunei 0.4 3,3 66, 6 0.1 0,1 0.6 5.0
Indonesia 85,0 0.7 44,6 15,4 20,0 190, 4 i,6
Malaysia 23,5 2.2 71,0 3,6 5.9 33,0 3,0
- Sabzh (6.0) 9.4 (78,9) (0.2) (1.4) | (7, 6) (11.5)
- Sarawalk (9.2) (9. 4) (74.2) (0.7) (2.3) (i2.4) (22,6)
- W. Malaysia (8.3) (0. 9) (63, 4) (2.7) (2.0 (13,0)  ( L.4)
Philippi nes 15,9 0, 4 53,0 10,3 3.8 30,0 0.8
Singapore o 0 0 ¢ 0.1 0,1 0.1
East Asia developing 6,5 0.2 66, 4 2.3 i1 9.9 0,3
Hong Kong 0 0 0 0 0,1 0.1 0
Korea Rep. 6.5 0.2 66, 4 2.3 .0 9,8 0,3
Qceania developing 39,3 12,0 74,9 1.8 13,7 54,8 16,6
Fiji 0,5 0.9 27,7 0.2 i1 1.8 3,4
New Caledonia 0,3 3.0 18,0 0,5 1.1 .9 19,0
New Hebrides .0 10,0 71,4 0,3 0,1 1,4 14,0
Papua New Guinea 36,4 i5,4 78,3 0,5 9.6 46,5 19,7
Solomon Islands 0,9 5,9 38,1 0,2 i.8 2.9 19.0
Western Samoa 0,2 1,4 66, 6 0,1 0 0,3 2.1
East Asia developed i
Japan 25,2 0,2 66, 8 6.5 6,0 37.7 0, 4
Oceania developed 49,5 3,2 6,3 256, 6 481, 3 787, 4 51,2
Australia 42,6 3.4 5.6 243,2 475, 1 760, 9 60, 6
New Zealand 6,9 2,4 26,0 13,4 6.2 26,5 9,4
Centrally planned 130, 1 0.1 11,4 295,6 718, 2 1,143,9 i1
China 11,8 0,1 288,2 559, 6 959, 6 i.2
Korea DPR 8,0 0,6 L9 2,1 12.0 0,9
Vietnam DR 7,8 0. 4 2,0 6,0 15,8 0,8
Mongolia 2,5 2,0 3,5 150, 5 156,53 126.0




TABLE 2 ESTIMATED COMMERCIAL FOREST AREAS
Operable closed forest
Sub-region Inoperable Total area of
Country In use Total closed forest closed forest
---------------------------- TNALLION 113 = m ot o v o e o
Asia and Far East Region 279.8 378.3 158.7 537,0
South Asia 53.2 58.5 12.0 70,5
Bangladesh 0,8 0.9 0.3 1.2
Bhutan 1.0 2.4 0.6 3.0
India 48,0 50.0 7.0 537.0
Nepal 1.5 3,1 1.3 4,4
Pakistan 0,6 0.7 1.8 2.5
Sri Lanka 1.3 1.4 1.0 2ed
Continental South-East Asia 52.3 72,6 18,5 91,1
Burma 25.0 31.0 8.0 39.0
Cambodia 3.0 9.0 2.0 11,0
Laos 3,0 10.0 3.0 13,0
Thailand 18.7 19,7 4,8 24,5
South Vietnam 2.6 2.9 0.7 3,6
Insular South-East Asia 36.0 71.9 52.9 124, 8
Brunei 0.2 0.3 0.1 0.4
Indonesia 14,4 42.0 43.0 85.0
Malaysia 12,7 18.6 4,9 23.6
- Sabah (3. 0) (5.0) (1.0) (6.0)
- Sarawak (4.2) (7.0) (2.2) (9.2)
- West Malaysia (5.5) (6. 6) (1.7) (8.3)
Philippines . 8.7 11.0 4,9 15.9
Hast Asia developing 4,0 5.2 1.4 6.6
Korea Rep 4.0 5.1 1.4 6.3
Oceania_developing 2.1 16,3 23.0 59,3
Fiji 0.3 0.3 0.2 0.3
New Caledonia a,2 0.2 0.1 0.3
New Febrides Q 0.1 0.9 1.0
Papua New Guinea 1.0 14.8 21.6 56,4
Solomon Islands 0.5 0.7 0.2 0.9
Western Samoa 0.1 0.2 0 0,2
East Asia developed
Japan 24,1 24,1 i.1 25.2
Oceania developed 29,2 29,2 20,2 49,4
Australia 27.0 27.0 15,8 42,5
New Zealand 2,2 2.2 4.7 65,9
Centrally Planned 78,9 100.5 29.6 130.1
China 70.9 87.2 24,6 111.8
Korea, DPR 4,0 5.6 2.4 8.0
Vietnam, DR 3,0 6,2 1.6 7.8
Mongolia 1.0 1.3 1.0 2.5




- 25 -

TABLE 3 GROWING STOX IN CLOSED FORESTS

Sub-region Operable closed forests All closed forests

Country

Total Coniferous Non coniferous Total Coniferous Non coniferous
Total Carrently
commercial
--------------------------------- TOEIIION 1125 e o o e o

Asia Far East Region 28 861 53 551 23 310 15 289 38 735 7 099 31 636
South Asgia 2 978 364 2 614 1 884 3 533 620 2 913
Bangladesh 54 0 54 36 72 0 72
Bhutan 166 83 83 04 210 105 105
India 2 370 150 2 220 1 600 2 700 300 2 400
Nepal 251 95 136 109 373 160 213
Pakistan 46 36 10 7 71 53 16
Sri Lanka 91 0 91 68 107 0 107
Continental South East-Asia 4 985 1 4 984 3 423 6 278 52 6 226
Burma 2 480 s .s .o 3 110 .e re
Cambodia 693 1 692 485 846 2 844
Laos 800 .e ’e . 1 040 e ,e
Thailand 780 ae e .e 994 50 944
South Vietnam 232 .o . .. 288 .o os
Insular South-East Asia 9 209 40 9 169 5 178 13 276 45 13 231
Brunei 21 (¢} 21 15 28 0 28
Indonesia 5 200 25 5 175 3 095 8§ 500 30 8 470
Malaysia 2 100 0 2 100 1427 2 780 0 2 780
- Sabah {500) 0 (500) (400) (600) 0 (600)
~ Sarawak (700) 0 (700) (420) (920) 0 (220)
- W, Malaysia (900) 0 (200) (607) (1 260) 0 (1 260)
Philippines 1.888 15 1 873 641 1 968 15 1 953
East Asia developing 64 32 32 29 80 41 39
Keorea Rep 58 32 26 25 74 41 33
Oceania developing 1 563 27 1 536 717 3 030 34 2 996
Fiji 18 0 8 14 30 0 30
New Caledonia 12 0 12 9 18 0 18
New Hebrides 2 [} 2 1 10 0 10
Papua New Guinea 1 480 27 1 453 666 2 910 34 2 876
Solomon Islands 39 0 39 21 50 o] 50
Western Samoa 12 (o} 12 6 12 O 12
East Asia developed

Japan 2 012 1 067 945 768 2 103 1 114 989
Oceania_developed 1 511 367 1 144 1029 2 010 486 1 524
Australia 1 23¢9 109 1 130 1 018 1 652 146 1 506
New Zealand 272 258 14 11 358 340 18
Centrally Planved 6 539 3 653 2 886 2 259 8 425 4 707 3 718
China 5 758 3 444 2 314 1 851 7 393 4 417 2 976
Korea, DPR 280 154 126 96 400 220 180
Vietam, RP 496 50 446 312 624 62 562
Mongolia (5) £ o o (8) 8 e
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Table 4
AVERAGE GROWING STOCK IN CLOSED FORES'TS
Cwrrently commercial
Submregion Total Coniferous Non-coniferous
Coutry
Total Non-coniferous
--------------------- muwme T3 /HA i m e o o e e
Asia Far East Region 76 oo .o 53 ‘o
South Asia 51 oe oo 338 .o
Bangladesh 60 oo v 40 o
Bhutan ' 70 v ve 60 ‘e
india 47 140 44 35 32
Nepal 85 190 60 66 42
Pakistan 27 72 23 44 i4a
Sri Lanka 54 0 54 40 40
Continental South-East Asia 75 oe vo 52 ‘e
Burma 80 oe . 56 oo
Cambodia 77 130 77 54 54
Laos 80 .e .. 56 on
Thailand 41 40 4] 42 42
South Vietham 80 ve oe 56 e
Insuiar South-East Asia 106 88 106 66 65
Brunei 7 oo 70 49 A9
Indonesia 100 100 100 60 60
Malaygia 116 oe 116 80 80
~ Sabah (100} ae ( L00) { 8Q) { 80)
- Sarawak (100) oo ( 100y { 60) { 60)
~ W, Malaysia {150) o ( 150} {100) { 100)
- Philippines 124 70 125 74 : 75
East -Asia developing i3 e . ig .o
Korea Rep, 13 10 17 10 i0
Oceania developing 88 20 87 30 30
Fiji 80 .o oo 45 .o
New Caledonia 60 on . £3 -
Papus New Guinea 30 20 30 30 30
Solumon Islands 55 oo oo 3
Western Sernoa éo oa ve 30 -
New Hebrides 25 o 25 20 Z
Epst_Asie developed
Japan 75 105 58 68 46
Oceania
Awtelis 39 11 84 ‘ 63 76
Mew Zealand 52 205 &1 (¥ 32
Centally Planned
China 67 80 49 54 37
Korea, DPR 50 .o oo 38 o
Vietnam, Rep. 80 oo oo 56 ve

Mongolia . .o ve e oo




AFFENDIY, 2

Main assumuptions underlying the estimates of fuilwe supplv potential in table 9

i)  Averege ampual rates of decrease in operable forests through alienation of forest lands for non-forestry purposes,
through transfess to agriculiure by planning development, shifting cultfvation and encroachment snd the extent of
salvage cuiting taling place on aress lost to foresizy are as follows:

Apnual Decrease Area Salvaged
in Operable Forest Percent of
Area . Total arca Ammually
Lost to Foresizy
% %
——————
South Asia 2.0 10
Continental and Insular
Southeast Asia 2.0 10
Fast Asia 0.4 50
Oceania Developed 0.3 50
Oceania Developing 2,0 i0

The rates applied for the decrease in forest areas are based on estimates prepared by Forest Authorities and FAO Field
Projects in seversl countries in the region. For the first three sub-regions these estimates range from 1,2 o 2,5% a years
hence an average of 2,8,  Except for East Asia and Oceania, a proper salvage cut, yielding some 60% of the average
stocking per unit area, is assumed to be carried out only on cne-tenth of the area annually lost to forestry. This is
because much of the shifting cultivation in the region ocowrs in logged~over forestsy for several reasons forest areas affected
or already deforested by shifting cultivation coincide to some extent with those being alienated to agriculture; and on most
reservations for nen-wood purposes, utilisation cutting would not take place, and in many cases conversion will proceed
without waliing for salvage logging to be completed.

ii) The present areas of man-made forests and the future development of new establishment will be as in table 7,

The forecasts of future planting are largely based on the current plans of the forest authorities in the counwies concerned,

It i intended to show only the extent of plantations with 2 potential for commercial wood production, excluding those put
up selely for the purposes of soil protection and water flow regulation which occur in too scattered locations, remoie arsag
or in too rough a terrain to be considered suitable for production forestry. Although in most cases this has been possible,

the estimates include am unknown, though small, element of exclusively protective reforestation,

iii) Growih rates in the natwal and mun-made forests are as shown in table 8§,

These rates for the indigenous forests in Continental and Insular Southeast Asia follow from the assumption vhat the
amnnal net increment in virgin forests is 0.1 m3 and in selectively logged-over dipterocarp areas 5.0 m3/ha. Growth in
South Asia is low dus to a great proportion of diy deciduous formations and generally low stocking in the sub-region's
forests (about a half of that in the dipterocarp area). In Occania Developing the increment is low at present because
enly 3 fraction of s forests has to date been under exploitation, While in Oceania Developed the current management
practices for stand improvement and for building up of the growing stock in the natural forests is eXpecied te continue and
bring about an increase in the anmual growth over the study peried, in East Asia future conversion of the cui~over broadleaved
forests on better soils imto plantations is assurned to result in a fatrly conmstant future increment in the remalning neiural
forests..

Except for Oceania Devcloping and East Asia, differences between the sub-pagioms, in the plantations' growth maies for
1970 are evidently partiy explained by the inaccuracies and deficiencies in the avullable datay — suberegion QoL parisons
should therefore be made with caution, Increases assumed in the net increment of plantations over the period are based
gn rising proportions of these resources achieving maturity and on expecied improvements in the management of nan-made
foresis, -

iv)  The proportion of the sizand volume in commercial species in the natural foresis will be as below;, in perceminge

1970 1980 1990 2000
South Asla 75 85 93 ino
Continental Southeast Asia 70 75 50 85
Tagular Southeast Asie 60 70 80 20
Eest Asia 90 295 100 100
Oceanin Developed 90 a5 o5 95
Oceanja Developing 34 40 50 60
Centrally Planned 80 83 90 25

v) The ix}tensity of menagement in natuwral forests will levgely vemain at the presemt level; fov plantaiions, a certain
amount of improvement is assumed in all sub-regions, which is veflected in the anticipated growth sates (assumption ifi).
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Counizy

Australia
Bangladesh

Burma

Fiji

India

Indonesia

Japan

Korea, Republic of
Malaysia

New Zealand
Pakistan

Papua New Guinea
Philippines

Sri Lanka

Thailand

APPENDIX 3

Page No.
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NOTE ON SYMBOLS

../ refers to footnote at bottom of the table or page.

(...) refers to a sowrce identified by its number on a list at the end of the couniry note.



AUSTRALIA

Forest Surveys
The Inventory stetus of Australian commercial forest resources is as follows:-

million  hecteres

Intensive inventories 8,5
- statistically designed 8.4
- not statistically designed 0.1
Extentively imventoried . : 17.7
- statistically designed 17,5
- a0t statistically designed 0,2
No inventory 16.3
All forests 42,5

The area extensively inventoried has increased from 10,9 million hectares to 17.7 million hectares.

Reasonable survey datz are available for the begter stocked government forests and for all plantations regardless of
ownership: information on the remaining govermment forests is inadequate and is virtually non-existent on forest on privately
held land.

Areas of Forest

The forest aveas shown, apart from discrepancies du¢ to rounding of 'E:éta]s; are derived from those presented 1o the
Australian Forestry and Wood Based Industries (FORWQOD) Conference, held in Canberra in 1974, by the Foresi Resources
Panel set up to prepare for that Conference(l),

Table 1: Land Areas - Australia, as at 30 June 1974
(millions of hectares)

Land Use or Vegetative Cover Group State or Territory
New L/ Victoria{Queens~ | South Western S—— Novthern TOTAL
South Wales land Australia Australia A
Forest 2/ ; 15,5 5.9 11,9 0.1 3.1 2.8 3.3 42,62
3 .
Woedland 3/ 1,7 0,9 74,5 G, 1 2,9 2.1 7.0 95.2
Agricultural Area 4/ 57.7 14,9 0,5 60,9 108.1 0.9 0.2 243,2
Other Area/ 4,3 0,8 85, 2 28,1 136, 1 1.0 123,7 379.2
79.2 22,5 172,8 95,2 250,2 6.8 134,2 760, 9

1/ Includes areas in Australian Capital Temitory (ACT),

2/  From Report of Penel 2 Forest Resources, of the Ausiralian Foresiry (1) and Wood-based Indwsiries Development
Conference 1974, (Commercial forests).

3/ F.A.O. World Forest Inventory, 3! March 1870, (2)

4/ Derived from F.A.Q. World Forest Inventory 31 March 1870 (2) The two items "Agricultural avea" and “other

area" are combined under the heading "Opzn" in Table 1, page 49 of Forestry Bureau Anmval Report 73/74.(3)

[83

Any disgrepancy from totals shown in other tzbles is due to rounding.



The pattern of forest ownership as at 30 June 1971 is shown below:-
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Table 2 : Forest areas at 30.6.71 by States, and ownership catezories
(1 hectares)
Ownership (see footnotes) State or Territory
1/ ) :

N.S.W. VicC. QLD. S. A, W. A, TAS, N, T. TOTAL
State (A) 2 897 2 412 3 182 70 i 925 926 312 1t 724
Cther Public (B) 6 487 2 735 6 895 - 416 721 2 632 19 913
National Park (C) 864 128 366 1 34 122 315 1 830
Private (D) 5 288 600 1 431 17 691 1 009 - 9 036

15 536 3895 | 11 874 88 3 066 2 778 3 266 42 503
1/ includes A.C. T,

State (A) - Publicly-owned land, permanently reserved or dedicated primarily for timber production,

Other Public (B) - Publicly~owned land, vacant or occupled under lease, not specifically secured for permanent
timber production, but on which contrel of timber rests with the Crown.

Natlonal Park (C) - Pﬁblicly—owned land, permanently reserved for purposes other than timber production.

Private (D) - Privately owned land, and leasehold where the Crown has ne control over timber rights,

All plantations and virtually all areas of natural forest comsidered commercially expleitable ave already accessible

Forest under expleitation

Forest not under exploitation
- excluded from exploitation by law
- not yet under exploitation

Forest types

Revised descriptions of commercial forest types were prepared for the Forgstry and Woodwbased Industrics
Conference (FORWOOD) in 1974, Those deteiled descriptions can be found in the Comference documents.

1 830
13 673

(1000 hectares)

27 000

15 503

42 503

Development

occur ag 4 discontibuous belt west of the Great Dividing Range in N.S.W., Queensland, and Nerthern
Much of it has

Cypress_type
Territory. ain species are Calliis Glauca (white cypress pine) aud £, endlicheri (black e¢ypress ping).
been cui bui the remaining scattered stands are locally importent providing versatile timber in regions far

prineipal forest resources along the coast.

away from

Eucalypt forests consist mainly of eucalypt of which there are more than 500 indigenows species ia the country,
provenances inCluded, Eucalypt forests are divided in three main productivity groups, each of which covers & number of
types. They cover 2 wide range of clitnates and geographical areas from the moist lowlands of Queensland and New South

Wales to dry lands in Western Auwsttalia and Victoria snd to the cold wet mountains of Tasmania.
the bulk of broadleaved sawlogs and plyweod lege: production in the countiy,

These forests provide
Although o great nmunber of species is found

in these forests, the main commercial species are few and mostly comsisting of sucalypte of which the dominsat specios
vary according to type and location of rorests,

Rajnforest iz found in scattered locations

and thereiore occum in a wide range of

tropical - an eXtension of the Indo-Mzlayan flora in Norther Territory and Northern Queensland.
areRailschiniedia baneroftli (Queensland walnut) and Flindewsia spp, (Queensland maple) as well as

lesser kmown cabine timbers, In places, also Agathis spp. (N. Qel. kauri pine) may ocoum.

along the east coast from the very North of Queensland to Tasmania
climatic conditions from wopical to temperate:

Notable species
a number of other
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gubtrepical - in southern Queensland and northern N.S.W. commercial cabinet timbews fewer than in the wropical
rainforest, of which most important are Flindersia spp, Argyrodendron spp. und Ceratopetalum apetalum, In mixtuve
with these species hoop pine has erratic occurrence,

temperate ~ in Tasiania. The principal commercial constituenis of this qulte different type of rainforest ere
Nothofagus cumninghamii (myrthle beech) and Athercspermma moschatum (southern sussafras),

Growing Stock

Standing volumes of timber in Australian forests under exploitation or available for exploitation have been estimated
by State forest services, 2nd compiled by the Forestry and Timber Bureau as follows:-

Table 3: Augtralian Forests - Estimated Standing Volumes, July 1975

Type of Forest Estiinated standing volume
(million cubic metres)

Coniferous

Plantations 68

Cypress pine foresiz 41

Total, coniferous 109

|Broadlcaved

eucalypt high foreut) 1 071

rain forest )

Tropical encalypt forest 55

Total, broadleaved 1 130

Total, all forests 1 239

The average volumes per hectare in the native forests of Auswalia are very low, This i malaly becawse only the
small areas of rainforest aud 2 relatively small proportion of the eucalypt forest lie in country with o high rainfall -
the greater part of the eucalypt forest and all the cypress pine forest is in ureas of comparntively low rainfall which iz only
capable of supporting 4 rather open type of forest, The low volumes are alio to some extert a result of the removal Ly
harvesting of most of the accumulated capital of mature and over-manwe wees,

It is not pussible to provide 2 meaningful estimate of the amnual increment of Awwalian forests, The furests consist
of a mixed and highly intermingled series of age classes, Some of them are matwre and over-matwe, while others ase
young age clasics with various retes of growth. Under these conditions a mean annual uross inerement does uot have much
meaning.

For plantations o weighted average 16 m3/he for all commercial species planted on a significant scale was adopted
by the Australian Forestry znd Wood-based Industries (FORWOOD) Conference 1974 and wus recorded in the Conference
report.



Plantations
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Past and plamn::d future development of plantations is as follows:-

Table 4: Plantations established or planned, at selected years,

1000 hectares Cumulative
Year N.S.W. VIC. QLD. S.A. W.A TAS. ACT. N. T, TOTALS
1950 ESTABLISHED 119.1
1960 207.4
"1967 Coniferous 58.1 66,3 59,4 74,0 20.1 15.5 11,7 0.6 305,7
- Crown 49,1 28.6 50.1 58,4 19,3 10,9 - - 228.7
- Private S, 0 37.7 9.3 15,6 0.8 4,6 - - 77.0
" Broadleaved 6.5 4,1 2.8 1.5 7.7 0.4 - - 23.0
- Cr. 0.5 3.0 2.0 1,4 7.7 0,4 - - 15.0
- Pr, 6.0 1.1 0.8 0.1 - - - - 8.0
Total 64,6 70,4 62,2 75.5 27.8 15.9 11.7 0.6 328.7
1971 Coniferous 90.6 97,4 87.3 83.6 32.1 24,6 12,8 2.3 430,4
- Cr, 77.2 44,9 70.1 67.8 28,9 17.5 12,5 2.3 321.2
- P, 13.4 52.4 17.2 15.8 3.2 7.1 - - 109,2
" Broadleaved 14,5 8.7 2.9 1.5 7.7 0.4 - 0.1 35.8
- Cr. 9.7 2.4 2.0 1.4 7.7 0.4 - 0,1 25.7
- Pr, 4,8 4,3 Q.9 0,1 - - - - 10.1
Total 105,1 106.1 87,3 85,1 39.8 25.0 12,8 2.4 466.2
1974 Coniferous 122,6 116.3 i11.0 80.1 39,4 31.1 13.8 2.3 526.6
- Cr. 100.5 62.4 88,5 73.1 34,8 22.6 13,8 2.3 398.0
- Pr. 22,1 53.9 22,5 17,0 4,6 8.5 - - 128.6
Broadleaved 10.0 11.8 3.0 1.4 7.8 0.1 - - 34,1
- Cr, 4.5 6.6 2.1 1.4 7.8 0.1 - - 22.5
- Pr. 5.5 5.2 0.2 - - - - - 11.6
Total 132.6 128.1 114,0 91.5 47,2 31,2 13,8 2.3 560, 7

Future planting planned 1/ Annual Total for S years
S year period 1975-79 23.1 115.5 676, 2
. 1980-84 24.9 124, 5 800.7
1985-89 26.1 130.5 931,2
1599-94 21.7 108, 5 1039,7
1995-99 19.6 98,0 1137.7

1/ Adapted irom Report of the FORWOOD Conference 1974 "Froduction Forestry Development Plan". (

)

The distribution of the planned new planting areas between States snd Territories has not been worked out in detail,
T'ie greater part of the planting is likely to be in Pinus spp. but eucalypis may be used on an increasing scale.
pine (Araucaria cunninghamii) planting is expected to comtinve in Queeunsland, possibly at the rate of 1000 ha per ampum,

Hoop

The age class structure and species distribution of plantations as at 31 March 1972 is shown in Table S below,

Table 5: Age class structure of plantations by species as at 31 March 1975
(igﬁﬁ Fectares§
Age Class
{years)
Species 1.5 6-10 11-15 16-20 21«25 26~30 31~35 36=40 40 + | TOTAL
or Group
Coniferous
Pinus radiata 110,3 | 68.6 38,6 24,9 19,4 8.8 10.8 17.5 14,3 313,2
P, elliottii ¢ P. taeda 27,9 | 11.1 9.0 7.9 5.6 0.2 0,4 0.9 0,1 63.0
P. pinaster 8.2 4,6 3.3 2.7 1,2 0.3 0,7 1,9 1,4 24,1
P. caribaea 3.0 1.6 0.8 0.3 - - - - - 5.8
Araucaria sp. 7.9 5.0 3.8 3,5 4,8 0.8 4,8 1.9 1.3 33.8
Pseudotsuga menziesii 0.3 0,1 - - - - 0,2 0.4 0,2 1.2
Callitris intratropica 1.3 0.2 - - - - - - - 1.5
Other conifers 1.9 1.2 0,6 0.8 1.2 0.3 1.3 3.2 2.0 12.6
TOTAL 160.9 | 92,2 56,3 40,2 32.2 10.4 18,0 25,8 18,3 485, 24/
1-10 | 1120 | 21-30 31-40 41 ~50 51 -60 61-70 70
Broadleaved spp. 3
PP 12,4 | 1.2 3,3 5.5 1.0 0.3 0.3 0.7 247 2/

Disgrepancies in
L
2/

There is

There

& an additional 3107 hectares of broadleaved plantation not recorded in age classes,

an additional 1964 bectares of conifer plantation for which age class distribution is not availsble.

totals are due to rounding or inclusion in totals of areas too small to be recorded in age classes/species,



As indicated above (pageB ) a weighted average for MAI of all Australian plantations of 16 ma/ha was adopted
by the FORWOOD Confersnce 1974,

Amnuzl increments vary widely according to species and site conditlons and the following might be taken as a rough
guide for plantations of different species.

Species Mean sanual increment, range
m3/ha

Pinus radiata ) 14,5 to 24.5

P, caribaca )

P. pinsster 8 to 10,5

P. elliottil 12 to 14

Other conifers 14 to 18

Eucalypts 10.5 to 28

Rotations for pines vary from 30 to 50 yesws. Hoop pine is usually managed on a rotation of at least 50 years,
more usuzlly 35 or 60, Eucalypt plantations are grown on rofatioms varying from 18 years for fast growing species under
intensive maznagement for pulpwood production, to 60, 70 or more years for sawlogs.

Removals

Removals of industrial wood from Australian forests in selected past years is shown in Table 6 below:-

able 6, Removals of industrial wood from Ausiralian forests in selected past years (3) (3)

- (1000 m3)
Vear Broadleaved Coniferous, ' Grand
Total
Logs Pulpwood Other Total Logs Pulpwood Other Total
1960-61 7 264 881 990 § Y 138 1 550 114 - 1 664 10 799
1965-66 7 578 1 156 850 | 9 584 1 77¢ 362 28 2 169 11 753
1970-71 7 323 1 348 585 | 9 256 1 736 791 28 2 555 11 811

Estimates of future zvailability of industrial wood from Australian foresis were prepared for selected future years
by the Forest Resources Panel for submission to the FORWOOD Conference 1974, These are tabulated below (Table 7).
They are not directly comparable with the statistics in Table 6 above, uc they are estimates of availability not of removals.
Moreover they were compiled for native forest and plantations, not for the caiegories broadleaved aud coniferous. Production
from native {orests is however preponderanily from broadleaved species, mainly euecalypts, and preduction from plantations Is
largely from conifers, ‘This situation s likely to continue,

Table 7. Estimated iuture availability of industrial wood from Austvalian forests
{1000 m3)
Year From Native Forests From Plantations Foral
Sawlogs j Fulpwood | Uther Total Sawlogs Palpwood Other | Total
1975 1/ 6 870 8 507 390 15 767 2 036 1 613 - 3 649 19 416
1980 &/ 6 593 8 520 466 15 519 2 311 4 086 26 4 423 19 942
1880 5 411 & 573 249 14 333 4 BO7 4 082 91 8 980 23 313
2000 4 575 8 428 328 13 331 9 169 3 706 91 12 966 26 297
2010 4 438 8 296 314 13 048 12 193 3 045 91 18 331 31 379

1/ From FORWOOD Foresi Resowrces Panel Repori, Table 7 pag. 24,

2/ 1980 and later estimaves from FORWOOD Conference Report, Froduction Forestry Development Flan, Tables XV and
XVI pp 54-95,



The forecasts in Table 7 indicate a declining supply of sawlogs from native forests over the next 35 years, This
follows from the progressive depletion of the accumulated capital of old-growth mature and over-mature trees zand the slow
rate of growth in eucalypt forest worked on a selection or group selection system. There are however expectations that the
downward trend in sawlog availability will reverse afier 2010, when well stocked stands of eucalypis resulting from the
1939 bushfires in Victoria znd from heavy fellings following the second world wer will reach matwity,

The estimates of pulpwoed availability from naiive forests, in Table 7 are probably close to the limit of production
from these forests under present mansgément regimés, 'If management were intensifisd productivn could be substzntially
increased,

At present (1974/75) about 3 million cubic metres of pulpwood from eucalypt forest ave exported annually to Japan,
Hardwood pulpwood used in Australian pulp mills is about 1.2 million cublc metres per annum. By the end of the century,
it is expected that about 5.5 million of the 8.4 million cubic metres of native forest pulpwood available, will be required
for pulp manufacture within Ausiralia,

Table 7 also indicates that rapidly increasing supplies from plantations, that is to say mazinly pime logs, will more
than offset the expecied decline in hardwood loge from the native forests. An increasing supply of plantation pulpwood will
add substantially to native forest supplies.

Fuelwood production and copsumption in Australia continues to decline. Productlon was estimated at 2.12 millien cubic
metres in 1971, No later estimates are aveilable.
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BANGLADESH

Forest Inventories

Sponsored by the Canadian Development Aid (CIDA) a forest inventory of the most important forest rasources in the
country was carried out in 1958-54 covering some of the troplcal evergresn fovests in the Chittagong HIll Tracts apd all
of the productive tidal (and mangrove) forests of Sunderbans.

For the Chittagong HMill Tracts foresis air photography was taken in 1961 covering the two largest forest reserves,
Kawsalong and Rangkheong (235 000 ha in zll); a random sampling on the same area was conducted in 1961-G3, The
overall sampling precigion was + 1.79% (at 95% probability) and intensity 0,12%.

The rest of the State forests, which were not covered by the inventury and which are of minor importance, are being
surveyed to a limited extent in the preparation of Working Plans,

Areag and Types of Forest

In 1965 ereas of various types of forests were officially recorded ay follows (4):

Type_of Forest Area
A 1000 ha
Stocked forest 1 418
~ tropical evergreen or moist deciduous 599
- tidal (or mangrove) 600
~ low level sal 214
Unstocked forest land 9085
Total forest land 2 324
Total land area 14 100

These areas of stocked forest include about 68 000 ha of plantations origiﬁating from the reforestation of indigenous
forests (1968), Three quarters of these are teak (Tectona grondis).

About 95% of the forest area is publicly owned and administered by the Forestity Department. Forest reserves designated
for the purposes of permanent timber production are reported to cover 1,15 million ha. 1/  Most of the stocked forests
in the two important areas, the wopicaﬁl evergreen forests in the Chiwagong Hill region and Sunderbans' tidal forests, are
reserved,

The meaningful extent of the forests having indusirial potential in Dangladesh is estimated as follows:

Type of Forest Total Area ‘Ecologically
productive Area
1000 ha
Tropical evergreen or meoist deciduous;
Chittagong Hill Tracts 2/ 599 540
Tidal forests; Sunderbans 606 380
Total 1 205 920

All the rest of the State forests, i.e. those without the legal status of Forest Reserve, can be ignored as an
imnediate source of industrial wood because it is mosily devoid of good timber owing to a long history of shifting
culiivation, These provide, however, enough large areas of government land, already administered by the Forestvy
Department, which could be used for growing timber in plantations; they gre also an lmportant sowce of fuelwood,

No coniferous forests exist in Bamgladesh; the following mein broadleaved types are distinguished:

i, Tropical mixed evergreen forasts (including relatively small argas of molst decidous type)

These are located In Chittagong, Chittageag Hill Tracts and Syhet, The prime commercial gpecies are garjan
(Dipterocarpus sp. ) and civit (Swintonja floribuada) which together with 21 other commercial species, like chundul
(Tetrameles nudiflors) and narikeli (Sterculia alata), make up about 53 percent of the toial stock volume. Sal,

a common species famher North in the country (also in Indis and Pakistan), us well as teak to the South, are lacking.
Bamboo (mainly Melocuing Bambusoides) is abundant in the iwo largest resexves, Kassulong and Rangkheong, whers
it s reported 1o provide a main crop on about 130 000 ha. Bamboo is still a vital raw material for industry and
particularly for the common man.

Most of these forests are reserved for timber production by legislature. The two largest reserves 235 000 ha, were
inventoried by the CIDA project. The production reserves in this area provide the richest operable source of
commercial timber im the country, on which expanded forest indusiries could be based. As far as is known, shifing
cultivation has been and iz being practiced in unclassed State forests in the avee, not neiably in the reserves,

1/ This seems to include some of the unstocked areas a5 well,

w

Includes at least 130 000 ha of forest land on which bamboo 15 & predominunt crop within the two largesi reserves
Kaggalong and Rangkheong, .
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2, Tidal forests of Sunderbans (include some mungrove)
The whole of the productive area of 380 000 ha was swveyed by the CIDA team and most of it has been gazelted
a8 production veserves, Frevailing species are sundei (Haritiera minror) and gewa (Excaecaris agallocha). These

forests are un important source of rew material for forest industries. Gewa is cuwwently being wed 1of newspring
and match manufacture, sundel at least for sawntimber and treatad material,

3, Low level sal forests (moist deciduous associatiops); Jecated in alluvial lands in Dacca, Mymensingh and
North Bengal. . ]

Most of these were formerly owned by private people, but are now administered by the Forestry Depurtment,
They have been overcut in the past and arc generally low stocked and mostly unclassed state forest by legal uittus,
These are not inventoried, except for the limited ground surveys In conjunction with the compilation of working
plans, Shifting cultivation sbounds,

Growing Stock

The whole of the productive tidal forest area and the two largest reserves, Kassaleng and Rangkheong,

235 Q00 ha altogether, were surveyed by the CIDA project in 1938-64, These inveutories provide the latest data availavle

oo volumes of growing stock (3):

Table 1 : Volumes of Growing Stock as per 1958-64 inventories

Species Stock Volume, Net of Defects L/
Sunderbans: mitlion m® wb mBub /had/
gewa 3.95 33.7
sundri 14,72 157.3
others 2,40 25.7
Sunderbans, Sub-total 21,07 216,7

Chittagong Hill Tracts, the two largesl resgrves only:

garjan 2,77 11,8
civit 1.79 7.6
21 species (rest of commercial volume) 4,98 21.2
non-commercial 8,36 35,6
Sub-Tota) 17.90 76,2

No reliable sstimates of the average stocking are available for the rest of the forest resource; therefore it it wot
pogzible to summarize the volume estimutes for the whole country.

Remoyals

Logging operations are mainly carried out by contractors who obtain short-term leases of fopest, usually for net
more than one to three years. Extraction and wransportation methods are primitive.

Pust removals of timber are estimated as follows:

Recorded removels Estimated actual removals
Year Industrial woed fuelwood l fuelwnod
R M ma o r———— 000 3 () mmmsmmcmeaecnmcnas e m———— wmn
1964-65 686 .o
196546 735 .
1966-67 772 792 4 250
1970 3/ . 850 . 6 220

In addition to these outpuis of wood, the productlon of bamboo from State forests in 1966-67 was recorded at
0.35 million tons, air-dry; the actual ouftumn, Lowever, might be ten Umes this amount, The unrecorded romovals
of both wood and bamboo are assumed to come largely from sources ouiside the State forests,

1/ Indicates stock volume of trees 5 in + in diameter (dbh) for Sunderbans and 10 in - (dbh) in the case of the two
reserves Kassalong and Rangkheong, but excluding bark, 2 ft stump and top volumes below 4 in disxmeter,

K

2/ Based on the total productive foresl area of 380 000 ba in the case of the Sunderbans tidal forest, and on the
aggregete forest area of 235 UU0 ha in the cuse of the fwe reserves in the Chittagong Hill Tracts,

3/  The Forestty Department’s estimaies. Sources 1.



Although these estimates of removals, in particular those of fuelwood production, arve,ut last, guesswerk there is
no doubt that Bangladesh is a wood deficit couniry: actual comsumption 1/ of wood is below requirements imports
being restwicted and wood supply from her foresis regulated administratively, and not by the market mechanism,

A meaningful projection of removals i5 impossible in the absence of any reliable information of the production
outlock and because wood requirements are inadequately met at present. It will be realized, however, that the
current area of 1.4 million ba of stocked forest, with perhaps 1,2 million ha of this being accessible in 20 years!
tdme, is not capable of supporting even the present consumption of wood after the "external" sources of fuelwood
outside the State forests are exhausted, probably by 1985,

Information of potential afforestation cutside the area of stocked forest is not available, except that no such
plantations have existed, at least, puior to 1969. All known planting has so far been for the replacement of natural
forests in cut over areas at an average annual rate of 1 500 ha in 1955-60 and 4 850 ha in 196168 and this is still
expected to rise in fufure along with increasing forest harvesting in the Chittagong Hill Tract., Because most of these
plantations are still relatively young today, less than 10 years of age, and are mainly made up of teak (75%), a
fairly slow-growing species (5 m3/ba/unnum over 70 to 80 years' rotation), they will not have any notable effect
on the supply situation during the next 20 years,

Apart from the reforestation discussed above, a vigorous afforestation programme, based on fast-growing utility
species, like eucalypts, suitable for a wide range of end uses would need to be implemented on lands outside the
stocked forests, if the country i5 to supply smounts of industrial timber and fuelwood likely to be consumed, 2/
entirely from the State forests from the late 80's omwards (other domestic sources expected to be exhausted by that
time).

1/ As exports of wood-based products are small and imports in recent years negligible actual consumption &5 almost
equal to domestic removals,

2/ In the absence of any information of the production outlook, the consumption of fuelwood i taken to rise at
a rate slightly lower than projected population increase, i,e, 2 % pe.a., and that of industrial wood,
at a couservative estimate, 5 . $ - p.a. This would result in a total woed conswmption of 10,4 million m3 (r)
in 1985, which could be supplied, on a sustained yield basis, from the present area of stocked forests and
additional {eucalypt) plantations of 320 000 ha or so, assuming that cumrent indigenous forests would yield about
4 million m3 annuaily (3.3 m3/ha/annum) and plantations the balance or 20 m3/ha/snnum, Afforestation
could be carried out over a 15 year period, starting not later thar 1975 with equal amnual plantings of 21 000 ha,

Sources of Information

1. FAO: FO:SF/PAK 30, An Assessment and Generul Programme of Forest Research in Bast Palkisten,
Annex D, Working Paper, 1970,

FAC: Possibilities for Forestry and Forest Industries Development in Pakisten. Working Paper, TWP 1968,

2,

3. Canadiap Internatiomal Development Aid: Six Forest Inventories in the Tropics. Pakistan, 1971,
4, Asia/Pacific Foresiwy Commission: National Progress Report on Forestry. Pakistan, 1969,

5. Pakistan Forest Institute: Forest Statistics of West Palistan, 1968,
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BURMA.
Areas of Forest
In 1936 the total forest area was estimated at about 39 million ha or 58 % of the total land area of 67.3 million ha;

25 million ha of forest were considered accessible (1).

Accessible areas include teak (Tectoma grandis) plantations about 100 000 ba, an aunual planting rate being 7 000 ha.
There is also a relatively small area of Pyirkado, Xvlia dolabriformis plantations in Burma.

The country has an estimated 9 million ha of bamboo in pure stands snd as undergrowth; litile information, s
however, available of the accessibility of this vast resowrce,

There is no information available either of the size of areas already cut over or the extent of deforestation brought
about by shifting cultivation, which is known to be practised in Burma.

Most roads run in a north-south direction parallel to the main rivers and mountain ridges, An all-weather road
stretches from Rangoon to Mandalay, about 650 km north of the capital.

A nasrow gauge railway runs from Rangoon via Mandalay to Myitkyina. No railway exvends to the Chindwin river
valley. The main sea~port of Burma iz Rangoon,

While it is stated that the terrain conditions in 60 % of the forest area under logging is suitable for use of
mechanical power, most of the logging is still conducted along the rivers, main transportation being by water (2,3),

Types_of Forest

Because of the variety of climate, soils, topography and past utilization, the Burmese forests comprise a great
complexity of types ranging from coastal mangrove forests through iropical evergreen and mixed deciduous foresis to the
temperate evergreen type at the altitudes over 900 m,

As far as is known, there are practically no pure indigenmous teak stands in the country; all teak occur in mixed
deciduocus forests, none in the wet evergreen iype. No estimates zre available of the extent of teak bearing mixed forests;
teak trees are found, however, as far morth as Myitkyina (1000 km north of Rangoon) together with other uon coniferous species

Removals

All logging is cumrently conducted by the State Timber Board (Timber Corporation) and private contractors working
for it have been replaced by cooperatives, .

The only available information of standing volumes and yields per unit avea is as follows: (2 ) tracts under
harvest yield an average of three to five cumable Trees per acre, of which obe to two mees are teai and two ©©

three are other hardwoeds. A felled teak wee yields 3,0-3.4 m3 and other non comiferous trees 3,6w5,4 m® of
extractable timber per iree.

Based on broad forest surveys with only partial coverage of the resowrce, the Forsst Department caleulated, on
a natural regeneration basis, a sustained cut potential of:
850 000 m3 of teak and
2 150 000 m3 of other commercial hardwood
No estimates are available of the production capacily of the area-wise vast bamboo resource.
Burma's recorded past and future timber cutput and exports are estimated as follows (3):

_(in 1000 m3)

Year Recorded industrial removals Timber Exporis L/
Sawlogs Sawnwood

1960 1 365 103, 3 54,7
1961 1 600 73.4 79,9
1962 1 419 97.8 99,0
1966 1 582 100, 8 113.8
1967 1817 §2. 4 102, 6
1968 1 713 71,8 100, 4
1969 1 728 80,9 121,9
1970 1 737 57.92 115,85
1971 1 722 113.2 109.0
1978 3 400 2/

1985 4 700 2/

Source: FAO Yearbook of Forest Froducts
Production targets from the Government Development Flan. (3)

il
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There is an obvious potential for increasing the output of timber to meet the theoretical allowable cut, In view of
the past and current copstrzints, i.e., guerrilla activity within the border areas and lack of infrastructure, it seems doubtful,

however, whether these tergets will be attained (3).

Sourcey of Information

{1) FAQ : Report No, 456, A Forestty and Foresi Produsts Research Institute, 1956,
{2) FAD ; Report No. TA 2438, Mechanized Logging Operations of the State Tiwmber Board, 1967. Drait,
{3) FAQ : Intcrnal working paper, Noies oo Burma's Forestry and Forest Industries by Zurbrugg, 1972.

(4) FAO : Draft internal working paper. Country Background Notes, Burma. By J. Spearw, 1872



Forest Inventories

All forests having commercial importance in the country have recently been inventoried under bilateral aid
arrangements by the Land Resowces Division of the Overseas Survey Directorate (U.K.). The field surveys were
carried out in 1967468, and aerial photography in 1967 covering some 490 000 ha of forest of which 405 000 ha
was inventoried at 1 % sampling intensity,

Aregas of Forest
Fiji's current forest area is small as can be seen from the following table (7, 8):

Table 1: Fiji's Bstimated Land-Use, 1965-71

1&;8311& Perceutage
Natural, Closed Canopy forest 560 27
- Commarcial 200 11
- non-commercial 300 16
(unusable species, slopes too steep
to be logged)
Plantationg 17.85 1
Total forest 514,75 28
Brushland and grassland 362 20
Open woodland 390 21
Agricultural land 219 12
Other 349 19
Total land area 1 834 100
Water area 0 Q
Total area 1 834 100

Although Fiji consists of several hundreds of islands, about one hundred of which ate inhabited, some 87 %
of the land area and population are concentrated in the two largest islands Vit Levu (1 039 GO0 ha) and Vamua Levu
(554 000 ha), These islands have fairly equal shares of indigenous forests: 52 % in Vi Levu, 45%  in Vanua Levu
and the balance of 3 % on otber islands, The distribution of the commercial forest area of 200 000 ha i3
probably similar, Neaxly all of the forest plantations are in Viti Levu.

Forest ownership
The bulk of the land is owned by the Fijian cemmunal groups called Mateqali (3):

Table 2: Land Tenwe in Fiji, 1971

Class of Land Arge 1000 ha Percentage
Freeholéd 181 10
Crown land 130 . 7
Fijan land
Native Reserves 570 31
Other (mainly mataqall) 945 52
Rotama island 8 0
Fiji 1 834 100

Note: On the part of the forest Jand the proportion of Matagali Owned areas and Native Reserves is even higher,
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Indigenous Tree Species

The closed canopy forest is mixed tropical high forest of non-dipterocarp type - comprising some 40 timber species most
important of which are the following:

Botanical Name Loeal Name Percentage of Fiji's
Log Production in 1968
Agathis vitiensis Dakua makadre (Fijian kauri) 23.0
Indospermum macrophyllum Kauvula 22,1
Calophyllum spp. Damanu 9.4
Mryristica spp Kandamu 9.3
Acicalyptus, Syzigium
Eugenia spp Yasiyas 7.G
Podocarpus vitiensis Dakna salusalu 3.7
Gonystylus punctatus Mavota 3.4
Palagquinm hornei Sacan 3,0
fijiense Bauvudi 2.9
Heritiera ornithocephala Rosarosa 2.8
Dacrydium elatum Yeka 2.0
Egi_a_\ bijuga Vesi 1.6
Samanes saman Rainiree 1.4
Others 8.4
100,0

The Fijian species composition include most of the genera and species that are important in Papua New Guinea,
West Irian, the Sclomons and the New Hebrides. The main difference between Fiji and these other areas is that
Pometia genus is only of litile importance in Fiji,

Volumes of Growing Stock (matural foresis)

Based on the Land Resources Division's (U, K,) inventory in 1967-68 and the Foresiry Department's estimates, the stand
volumes in the Fiji forests are estimated as follows (3):

Table 3: Volurpes of Standing Timber in Fiji's Natural Forests
as of 1967-68

Volume of Commercial Species 1/ | Volume of non- Volume of
commercial species All species
Down to 40 ¢cm Down to 35 em Down to 35 em Down to 35 ¢m
bh-diameter bh-diameter bh-diameter bh-~dizameter
Minimum Best
estimate estimate
S 3 e e T million MI o mmmmm e e
Viti Levu (6 135) 7 012 3 780 2 370 11 156
Vanua Levu (4 354) 5 222 6 209 2 509 8 718
Kadayu (231) 262 304 60 364
Total, inventoried
forests (10 720) i2 496 13 299 4 939 20 238
Non-inventoried
area: Forestry Dept,:
Estimate .o 2 274 2 784 910 3 694
Grand total ‘e 14 770 18 083 5 8§49 23 932

Note: 1/ Commercial vohunes refer to 31 mogl important species (groups 1-4), including 5 coulferous species,



Another source {7) states that sawlog and veneer log volumes of cwrently commercial species in irees over 35 em (dbh)
average about 60 m3/ha and with the inclusion of the volumes in species ai present not considered usable and of the same
minimum size, some 80 m3/ha, Obn volumes below the above diameter limit there are not estimates available for the
whole colony, Based on the latest inventory in Vanus Levu, these volumes are stated to amount © almast 60 m3/ha, all
species considered.

Plantations
Most of the existing plantations are very young:

Table 4;: Areas of Plantations in Fiji by Ape Classes in June 1971 in. ha,

Species Age Class, Years Total
-4 5-9 10-14 15+
Pines 3 970 2 108 G666 99 6 840
Maheogany 2 420 4 010 936 394 7 760
Eucalypt - ve .o ve 162
Total 14 762
Note: About 80 % of pine is P, caribaea var hondurensis and the rest P, elliottii; mahogany is

all swietenia macrophylla, and sucalypt, mostly E. citriodora ead E. deglupta,

The information available for making volume predictions for P, caribaca plantations in Fiji over pulpwood
rotation is very limited, let alome information for similar predictions of sawlog production. The man-made forests
at full stockiog do not exceed 7 years in age, except for a few trial plot up to 11 years of age.

Bearing this in mind, the latest provisional estimztes of the m.a.i, are as follows:

P, caribaea 17.5 m3/ha on a 15 and 25 year rotation

Swietenia macrophylla 7,9 - " W 40 year rotation

Eucalypts 21,0 - *on {5 n H

These figures refer to the gross under bark stem volume down to 3 ins top after deducting 10 % to allow for
plantations logses through fire, huricanes and incomplete stocking.

The Fiji Forest Department's current planting programme, as derived from the recent FAQ (FIJ 2} project’s
recommendations is as below:

Type of Plantation Total Area Established Annual Planting Total Area
by end 1971 Rate from 1972 onwards to be established
ha
Pine for sawlogs 3 960 465 10 300
Pine for pulpwood 2 880 2 480 20 200
Total pine 6 840 2 945 30 500
Swietenia macrophylla 7 760 o 18 500
Eucalypt 162 - -
Total 14 762 .e 49 000

Note: (1) P. elliottii will be planted at a rate of 100 ha/a, only in the higher elevations (above 600 m),

(2) Swie’!';enia programme is assumed (0 be suspended until 1978; afier that some other cabinet timber
species may be substituted for it. The area target should be reached by ihe year 2000,

(3) Euealypts will not be planted in a commercial scale in the 70'5, but species trials will contivue;
most promising eucalypis have been E. grandis end E, tereticornis.



About 70 %  of all new commercial plantations to be estegblished will be located in Viti Levu, The pine
planting scheme is geared to yield all the raw-wood estimated to be needed for comiferous sawnwood production (some
235 000 m3/a) and pine plywood manufacture for the domestic market from the late 90' onwards; the first Caribean
pine plantings will be in full production from 1922 on and those of slash pine from 1994 onwards. In addition, the
pulpwood plantations will yield some 325 000 m3 of merchantable wood for export chip market from 1979 onwards,

There has been a number of problems associated with the cultivation of the mahogauy in Fiji and therefore
the further planting of this species was recommended by the FAO Project to be suspended uniil research would give
some evidence about whether the continuation of the plenting was economically justified or not. L

Even if it were decidad to cease the planting of the mahogany some other Cabinet timber species would be
substituted for it so as to fully supply at least the domestic needs of hardwood plywoed and sawnwood from around
the close of the centmry onwards when the natwal forests will be exhausted. The oldest plantings will mature zround
2004 assuming a 40-year rotation (3).

To meet the above produciion goals the establishment of pine sawlog plantations and those for cabinet timber can
be spread over 22 years or so but the planting of pulpwood areas should be completed by 1978 to emable the export
chip production to start at the end of the 70%.

According to the FAQ project's observations, it is likely that adequate areas of land suitable for plantations will
be negotiated by the Government on lease from Fijian owners in due cowrse; it also considers the above planting
goals realistic financially and in terms of techmical resources available to the Forestry Department and states that the
establishment work has generzlly been very successful and stands properly tended.

Table 5: Fiji's Past Production of Industrial Wood and Foreign Trade
in Wood and Wood Producis
Industrial Removals ‘ Log Equivalent of:
Year
Coniferous Non-~-Coniferous Total Wood Exporis Sawn Timber Panel Products
Imports Imporis
___________________________________ 1000 B — om0 0

1965 89 12 50 3
1966 26 ©20 16 3
1967 38 11 15 3
1968 103 12 18 4
1969 30 78 108 12
1970 32 80 112

Note: Fuelwood cutting from forests has been recorded at 14 000 m3/a in 1969 and 1970,

Based on the Department's current policy for the licensing and exploitation of Fiji's matural forests and the above
establishment programme for the man-made forests, the following removals are likely to become available in future (3):

Year Indigenous Plantations
{orests Export Wood Chips Sawlogs and Plylogs Total
-------------------------------- 1000 1D mm e soss st s i e e

1970 112 - - 112

1975 255 - - ©o25

1980 325 325 110 760

1985 325 330 220 873

1980 283 340 250 873

i/ An lvcidence of the insect pest, Ambrosia beetle, has recently been noticed algo in young mahogany stands;
the extent of the occuirence is yet tc be determined but epparently it is widespread, Furthermore, the existence
of tension wood has been relatively abundent. Becauss of these defects the resuls of test sawings are stated to
bave been dlsappointing in terms of the amount of high quality wield.
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At this rate of cuiting and assuming the current proportion of usable species in the growinz stock, the naiural
forests would lagt over the turn of the century uniil about 2003-2012, Even allowing for reasonable amounis of forest
land to be reserved for protection and recreational purposes, there will still be ample Wme to develop research and
continue the programme for the expansion of man-made forests which will provide Fiji with 2 sufficient resource base
to supply all her anticipated domestic wood products requirements and a considerable exportable surplus of wood
raw material for pulp over her projected home needs towards the end of the century.

Source of Information

i/ FAO: Development of Forests and Forest Industries, Fiji, FO: SF/FIJ2 Technical Report 1, 1971,

2/ FAO: Development of Forests and Forest Industries, Fiji. FO: SF/FIJ2 Technical Report 2.
Present and Future Consumption of Sawnwood in Fiji, 1972,

3/ FAO: Development of Forests and Forest Industries, Fiji, FO: SF/FIJ2 Terminal Repori, 1972,

4/  FAO: Development of Forests and Forest Industries, Fiji, FQ:SF/FI2 Project Working Document,
Miscellaneous Technical Information, 19272. :

S/ FAO: Development of Forests and Forest Industries, Fiji, FO/SF/FIJ2 Project Working Document,
Eucalyptus in Fiji, A Review of Past Performeance and Futwe Prospects, 1972,

6/ A.J. Leslie: Report of Consultant in Forest Economics, Fiji, 1970,

7/  Asia/Pacific Forestry Commission: National Progress Report on Forestry, Flji, 1968,

@

Tuolumne Corp.: Market Study for Forest Products from East Asia and the Pacific Régicn, 1971,



INDEA
Forest Adminisivation

The forests of India are publicly owned for the muost pare (97%); however, only 45 % of the public foresis
could be comsidered reasonebly protected in practice 1/. .

Forestry iz a State matter in the country and the All-India Forestry Department is mainly concerned with the
implementation of the National Forest Policy, coordination, forest education at professional and sub-professional
levels, .research and training. Each State and Unjon Territory has e forestry department of its own at the State
Government level and the forestty budget of a given State Is also determined by local Government,

Axeas of Forest

Official sources give the totul area classified as forest in Indis az 73 million ha (1267) or about 22 % of her
geographical area of 328.0 million ha. Related o the population this is equivalent of 0,18 ha per caput only, which
i just over one-tenth of the world average of 1.6 ha (1,2,4).

The relative area of forest seems to vary cemsiderably from one State to ancther, the highest being in Andaman

Islands (77%) followed by North East Frontier Agency (NEFA) with 20 %, The State of Madhya Pradesh has the
largest land area (44 million ha), 40 % of which is reported to be covered by forest. Kerale which is probably
the most densely populated State has 27 % of itz land area under forest {10).

Although the above 73 million ha of land are officially recorded as forest it is known thai it includes axtensive
areas that are completely devoid of timber stocking (mostly grazing, scrub or waste lands, or under cultivation) and
that a great part of the rest of the forest area has a very low stocking.

A very provisional estimate would place the size of stocked forest area at about 57 million ha (5), of which
only 25-30 million ha would contain good raw material for industries with the rest being burdecned with righw of
local people who fell these forests rather heavily bringing them to a very low stocking (10),

All of the remaining forest lands carryiug high timber volumes is not readily accessible because most of this
resource 5 located along the foothills of the Himalayan range and in higher altltudes within the mountain area itself.,

Types of Natural Forest

The forests of India night be broadly classified by types as follows (5):

Percentage of Total Forest Area

Temparate zone 7
~ coniferous 3
« broadleaved 4
Tropical zone 93
- evelgrech 12
- deciduous 80
= other 1

Temperate coniferous and broadleaved types extend from Kashmir to Asszm, covering the entive Himalayan range,
Most important tree species are: deodar (Cedrug deodara), chir pine (P, roxburghii), blue pine (P, excelsa), khasi
pine (P, kesiya), spruce (F, smvthigna)and fir (A, pindrow and A, spectabilis) and frem broadleaved species various oaks
and walnuts (1),

The wet evergreen forestz occur in paris of the Western Ghats, Andamans and Assam region. These formations
are dense, high forest comprising = large number of species in a mixture, The mnain species are Palequimm ellipticum,
Vateriz indice, Calophyllum tomentosum, Dysoxylum malabaricum, Astocarpus hirsuia, Mesna forrea, %oecilonev:oa
indicum, Dipterocarpus indicus, canarium sirictum, Hopea parvitiors; Machilus macerantnz, Gluta Dezvancorica, eli.
Various bamboo species are common as well (I, page 32).

The moist deciduous type is found as e sivip along the eastern slopes of the Western Ghaiz and along the foothills
of the Himelayas. It also covers partz of Madhya Pradesh and the Chota Nagpur plain. The main tree species are
teak (Tectona grandis), sal (Shorga robugta), rosewood (Dalbergia latifolia) and laurel {Terminalia Lpmentosa ),

Tezk is mainly found in Kerala, Tamil Nadu, Mysore, Madhya Pradesh and Gujerat, 3al in Orissa, Bihar, Assam, Uttar
Pradesh and West Bengal. Bamboo is common,

Dry deciduous forests occupy puris of the cemiral Indian peminsular from Cape Comorin in the South to the foothills
of the Himelaya: merging thwough Rajasthan to West Palistan. The prime tree species are Sandalwood (Santalum album),
ascacias and albimiss. Bamboo occus in these forests in Deccan.

i Mungrove foresis ave found bringing wopical, mamhy shoies below high-tide maik, They are an important source
of fuelwood (1,9).

1/ The main legel classes of forest, as defined by the Indien Forest Act, occupy the forest land in the following proportion (6):

Reserved forast 5, % of total forest avea
Protgcted " ER! 1] ” " 1 1
Unclagsified " 11 i n " ] it

Quly forests in the it caiegory might be considered ressomably protecied in practice (1, poge 2).
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Plantations

The Forestry Department reporis the areas of existing economic 1/ timber plantations in the country as follows (7):

Area under plantations raised during 1951-72

=erenean] 000 ha ~reem-son
Fucalypts 166, 6
Teak 228.6
$al - 90.0
Miscellancous 1606.9

2 092.1 2/

One of the long term objectives of the National Forest Policy of the Government i3 to extend the forest area to
cover 33. % of the country's total geegraphic area - 60 % is classified as forest at present, an enormous
amount of reforestation will have to be done. Apart from a iwemendous amount of imvestment needed, one can, howeves
express serious doubts about the availability of land suituble for plantations outside the forest taking into <onsideration
the competing agricultural land uses such as for rubber and paddy, despite the fuct thet agricultural cowld hardly be
esonomically justified in meny instances. In fact, the forest area has be2n on a decrease during the last few years in
gpite of the past planting (10, 6).

For information of tree species suitable for planting in India, see source 2 Appendix 3.

Growing Stock

Because no nation-wide forest inventory has been camied out in India 3/ all caleulations of standing timber stock
are unavoldably very crude.

In fact, the latest and only estimate available st present was prepared. by the Foresity Department a; early as
1960-61. This has since been published in several sources (5, 11, 12) and also in the Technical Reports by the FAQ
Preinvestment Swrvey actually from the year 1968 (1,2, 4), This estimate, which should be considered highly provisiomal,
gives the total volumes of growing stock as follows: .

Growing Stock &/ Crowing Stock 2.5/
million m3 —m3 /ha

Total

out of which: 2 100 37

- Broadleaved 1 800 ‘e

-~  Coniferonus 300 e

- kExploitable (broadleaved and coniferous) 1 440

- Invenioried by the FAO Project 318

Logging is mostly carried out by forest contractors or forest workers' cooperatives to whom the State F oresiry
Departments gell the standing timber through public auctioms, At present, Forestry Departments' harvesting accounts
for only a fraction of total industriel removals, It is the Ceniral Government's aim, however, o promot . its own
and State Governments' participation in logging and primary conversion of timber in order to introduce more efficient,
mechanized methods of extraction and processing.

i/ These are meant for timber producticn, In addition, some plantations are also being ralsed in watershed areas
as a soll conservation measuve, ‘

2/ In 1972 the aggregate area of plantation is said to equal about 2,8% of the total forest area. As for species
emphasis in planting is currently being placed on eucalypts and teak,

3/  The FAO/UNDP Preinvestment Survey of Forest Resources in 1965-08 covered an aggregete area of 4,7 million
ha in three zones which it equivalent of about 6,5 % of the total area classified as forest in the coumiry,

4/ Show total stemn volume of all irees sbove or 20 cm in diameter {dbh) including back (Sowce 5, page 30),

Based on an aggregate avea of stocked forest of 57 miliion ha.

1&1
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Past and futwe removals from India's forests are estimated as follows:

india's past and future timber removsls

Year Recorded Industrial Fuelwood Removals Bamboo used
Roundwood removals Recorded Estimated total for pulp
--------------------- em 1000 md crmmemcim e ~e—=roillion totg—meu

1962 &/ 7 492 85 000

1963-64 2/ 7 153 12 259

1964-65 2/ 6 451 12 574

1967 3/ 8 580 14 760

1968 3/ 9 597 11 731 i20 ooo L/

1970 3/ 8 894 13 266 ' 1.5 8/

1975 16 000 2/

1985 32 000 5/ ' 142 QUo L/ 5,0

1/ Source 5

2/ Source 13

3/ Source FAQ Yearbook of Forest Products

4/ Source 6

3/ Source 12, page 215. A projection by the Planning Commission

6/ Source 4 bis

Only quite theoretical estimutes could be made of India's annual cutting potential on the information cwrrently
available of ber forest resources; for example, ignoring higher prospective ylelds from plantations and based on an
average stocking of 37 m3/ha for the estimeted total area of stocksd forest (57 million ha), a conservative rotation of
80 years and assuming no increment, the total cutting potential would be just over 26 million m3/annum or 0,46 m3/ha/
annum, This is slightly less then the Forestry Departinent's own estimate from 1964~65 1/ It should be noted, however,
that if an increasing proportion of cwrently extremely low-yielding forest lands will be tremsformed imto plantations of
feasible wee species the prospective yield will be much higher,

In view of the fact that India clearly &5 a wood deficit country and most probably will continue to be for at least the
next 15 years 2/, the projected increase in futwe removals of industeinl timber dees mot appear overestimated Gee table)
The shert supply of raw wood, which is anticipated to become more pronounced in future both in quantity and value
terms, iz likely to provide the Govermment an impetus to step up timber output from domestic sowces, Most of the
future increase in production iz expected by the Forestry Departinent t© come from plantaiions; in fact, the estimated
removals of 32 million m3 for 1985 include as much as 12 million m3 of plantation grown tireber for processing (12).

The relative role of bamboo as industrial raw material is expected v dirainlsh in futwe with a posible increase in
sustainable removals up to 2.5 to 4,5 million toms e year towards the end of the 80' (12, page 2i5; 4bis, page 23)

A striking feature is the vast discrepancy between the recorded and the estimated iwtel production of
fuelwood. No detailed studies have been done on this but the Forestry Department presumes that most, if not all,
of the wood making up the difference comes {rom outside the areas classified as forest (shelterbelts, woodlots, raw
plantations etc, ). Be this as it may, these "extersal" scurces of fuelwood ave bouad to diminish at a rapid rate
being heavily exploited by large and expansive population (SO % of total pupulation depend van wooed for fuel).
Consequently, an increasing proportion of inelwood requivements will have (0 be met from forests proper, both natural
and plantations, RBecause much of the indigenous forest is not well situated in regard to population cemtres with
pressing fuelwood needs, large aveats of plantations will have t© be established if India’s enormous future needs for
fuglwood are te be met.

1/Source 11, Rouglly 2 million m3 for conifers and 27 million m3 for broadieaved species annually,

2/The supply of industrial wood from ladia's forests has been falling short of her domestic demaznd since the early 60'%
at least, For example, in 1870 the domestic demand for industrial tlmber was estimated at 14 million m3 as against
the recorded production of just below 9 million m3, and in 1985 the requiremens are anticipated to reach 50 million
m3, of which domestic removals would meet 32 million m3 only,
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INDONESIA

Ownership of foresis

All forest land, except private foresis 1/, was declared through a forest law 2/ either State or National forest in 1967,
and are administered by the Directorate General of Forestry responsible to the Ministry of Agriculture, In addition to this,
gach province hag a Forest Service which iz semi~autonomous and which locks to the Provincial Governop for itz budget,

The senior officess of the provimcial Services ure proposed by the Director General and approved at the provinclal level
(I, page 13).

Although all concessions exceeding 100 ha in area are granted by the ccntral forest authorities, they have in practice
little administrative or operative conirol over forests in the islands other than Jave and Magdura, This is, among other things,
due to lack of communications, and muck confusion in the present land use rights increased through the dispusition of
forest land by local politicians in pursuit of personal or party pelitics (13).

jnventories

To dateg, no inventories have been carried out on forest areas not granted as concessions or in the final siages of approval.
Therefore, statistics of the total volumes of timber or of forest areas are available neither for the major islands nor for the
country as a whole.

However, there are data on concesslons areas as applicants smust engage the Directorate of Forest Inventory to undertake
a reconnaissance type of survey of the area under application,. These iaventories give, by commercial species, the number
of stems and correaponding volumes of trees between 35 and 50 c¢m in diameter (dbh), and more than 50 um (dbh). The
sampling intensity usually is 0.2 4%, The total arca so far surveyed along these limes is 29 million ha (end of 1971)
covering the areas under concessions in the outer islands and the entire forest resources in Java,

In 1968 the diswibution of inventoried areas was as follows:

Location Forest area surveyed Percentage of total
- 1 000 ha forest_area
Java, Madura 2 900 100
Sumatra 3 500 13
Kaliiiantan 5 500 14
- Sulawesi 650 7
Moluccas and West Irian i 500 4
South-East Indonesia 300 20
Indonesia 14 350 12

A more intensive review is done by the concessicnaire before the legging liself,

Land use

The information currently available gives an estimate of 124.7 million ha as a total of forested laud, This has
been designated by the Forest Authorities as follows (1):

Forest type Area

- million ha
Production forest 48,7
Protection forest 47,0
Game reserves, parks 3.6

Forest land, not yet designated 25.4

"

total 124,7

This total is reported to be logated as follows:

1/ About 20 000 ha, practically all of which in Java
2/ The Basic Law of Foresity, May 1967.



. 52

Location Total land Forested Production Reserved forest;

area land forest production and
— proteciion reserves
thrEsaessrenateaos comillion Ba coeeii il iiir i e e ae s

Sumatra 51.3 29.5 22,2 7.8

Kallmantan 54.1 42,3 14. 2 3.9

Sulawesi 18.9 10.2 4.5 1.7

Maluku 7.5 6.0 1.2 -

West Irian 42,2 31.0 5.0 -

Java Madurs 12,8 2.9 1.8 2,9

Bali, Nusa Tenggara 7.4 i.8 0.2 1.2

Indovesia 19¢,2 124.6 48,8 17,8 Y

Three notes should be made on these estimates, Firstly, according to several sources (1,2,3,4) the area that
has been devastated by shifting cultivation is around 30 million ha (estimated vary from 25 to 37 million ha), and the
area currently belng depleted is about 2 million ha, a quarter of which is assumed to occur in virgin forest (2, page 25).
The Forestry Department estirnates the annual decrease in forest area, secondary or virgin, at 150 000 ha and the
number of people involved at 11,5 millioen or 2,3 million families, Largest areas damagsd by thiz practice are situated
in Kalimantan, Sumatrz and Sulawesi, Apparenotly West Irian has not been affected by shifting cultivation at all due o
low population.

Unfortunately, it is not posgsible to say how much of the shifting cultivation occurs in the Reserves. There is,
however, enough evidence to maintain that illegal cuiting and encroachment take place practically unresivicted in the Forest

Reserves also, the extent of devastation only depending on population pressure in any particular location (2, page 26;
13 page 4).

Secondly, about 18 million ha of forested land will be alienated to Agriculture (3), of which around 14 million ha

have already been earmnarked for exploitation. What proportion of these lands will be properly harvested before convession
and at what amnual rate, i5 not known,

Thirdly, it is assumed that approximately 9 million ha of forest lund are bare or =t best sparsely forested (1, page 2)

Considering the above it would seem that a more realistic distribution of forested areas might be as follows:

Type of Forest Area
1. Operable forests 42
1.1, Permanent production forest 2/ 2:'1-
1.1.1, Managed forests 3
1.1,1.1, Plantations 0.8
1.2, Forest to be alienated to agriculture 18
2. Protection forests 3/ 43
3. Devastated by shifting cultivation 30
4. Bare or sparsely forested 9
Total .124

1/ Thie is made up as follows:

- production reserves 6.27 million ha
~ protection reserves with limited logging 2,00 million ha
- protection reserves 9,12 million ha

2/ Made up of cwrently desirable species and accessible assuming such extensions and improvements in existing AR POLY
facilities and other relevant infrastructure as are economically sound from the private licencea's point of view.
Although about 5 million ha of lowland forest (mainly swamp type) in West Irian i said to be readily accessible or
could be rendered available by the provision of access roads, none of this source is included in this flgure due
commercially unatiractive species composition of the growing stock. West Irian forests are mainly found under the
category of protection forests, some are to be alienated aud some are actually bare land.

3/  Throughout the country these forests largely coincide with inaccessible areas. In the case of West Ivien this also imeludes
somae 3 million ha of accessible but species-wise cwrently unaitractive forests (see above noie 2),
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The above 24 million ha of production furesiz (designated to timber production permanently) rogether with the
18 million ha cumrently being converted to agriculture are considered by the Forestry Authorities as the total operable
forest area (this is, excluding West Irian; see Source 5). The term operable combines the desirability of species
compesition and accessibility 3/.

Little can be said about the location of operdble forests, If 1.5 million ha will be the total ares of production
foreses in Jave and Madura, 25 planned by the Forest Authorities, then some 22.5 million he would be left for ouisr islands,
exncluding West Irian, to amouni to the tutal of 24 million ha, Most of these permianent nroduction forests are located
in Sumawra and Kalimaniap.

Althovgh deteiled survey informetion Is lacking, these lulands are kvown o have extensive Dipterccarp 2/ forests,
fairly rich at that, Also Sulawesi sud Malukus have these species but in lesser concenirations, The Dipterccarp segion
extends as far east a5 the Wallace Line;, which sepurate the Malukus, lesser Sunda Islands (Lombok amnd Timor), and
West Irian from the rest of the couttry. Further east, Dipterocsrps fade out and are replaced by a greater number of
other species. West Irian, for istance, is delinitely lmowx to be 2 nom-DipterGcarp region compilsing a diveme speciss
mixiure in the form of redn foresis, Only a few of these are s0 far in demand in ths “world market: Pomaris 3p. {taun)
Intgic sp. (ironwood), Dracontomelurs mungiferiun (New Guines Walnut), Dalaguiwm sp,, Ganaviuva, Qciomelss, Yalics,
Burekells, Ganue, Madbucs and Mastixjodendron, @il of which are traded umder the bla nlet cerm Matoa.

Forest typas

Forest Type lava, Madurg Other islands

[ 1 000 ha =mm-ommeme
Evergreen rain forest 180 89 000
Secondary 3/ - {15 000)
Tidal forest (mangrove) 60 1 000
Swamp forest - 13 000-
‘Mixed deciduous 1 400 -
Teak (mainly plantations) 640 -
Deciduous 20 900
Coniferous &/ 145 150
Other 385 -
Indopesia 2 900 118 900

Source (2), page 10,

Tropical rain forests located almost exclusively outvide Java and Madura are by far the most important timber regsource
in terms of total standing crop volume and exports. Unfortunately, little is known about the species composition and the
actual size of the resources in these foresis.

Extraction in swamp forests is techmically possible, although it offers some special problemns, ©On the other hand,
there are notable advuntages in these formations from the logging peoint of view: these forests are $ituated on flat lands,
and are wually made up of fewer species than dryland Dipterocarp type.

* An especially large swamp forest complex (about 1.1 million ha) is known 0 exist in Palembans in soughern Swuaizo.
Of thig, 600 000 ha it estimsted to be exploitable containing total volumes from 58 to 125 m3/ha for crop over 35 cm (dbh),
with commercial species, malnly Dipterocarps, accounting for 75 to 94 %, Of thiz so far no cammercial logging
has been carried out in this area. A detailed feasibility study of the reyource’s indusivizl poteniial is reported to be
worthwhile (14).

1/ See footnote 2/ on page 24,

2/ The term Diptervcerp is generally used in reference to the family Dipterocarpaccae, ihe following genera of which
are the mest common in the case of Indonesia: Shorea sp. (meranti), Dipterocurpus sp. (keruing), Hopea sp. (damar
laut), Dryobalanops vp. (kapur) and severel others making up a total of about 20 to 30 hardwood species cuwrently
establisbed in the world market.

3/ The meaning of this category is obscure.
4/ In java, practically ail plantations (mainly P. merkusli, 40 000 ha of Agathis lorauthifplie) end in Sumaia malinly

natwral P, merlugii (100 000 to 130 000 ha), and the rest plantations of the same species, mainly Lake Toba arew.
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{ the total forested laend of 2.9 million ha only 1,5 is assumed to be sccessible, productive forest mainly located in
cemral and eastern Java (1, page 8)., Most importent are the teak foresis in plaveazions and notursl stands, and &
(P, iperkusii) and Agathis forests that are mainly plantations, The rest of the foresi ares Is covered almost exclusively

with mixed deciduous (mounsoon) foresis.

At present the Forestry Department estimates the total teak area at 640 000 ha 1/, must of which iu plantations;
naturel teak forests are said to cover 40 000 ha only.

Age structure has been reported to be uneven and stands understocked to a considerable extent, 'Elae Indonesian
authorities estimate an average volume at 100 m¥ per ha (8, page 53) and the increment at about 5 ind/ha/a.

Reasonably accurate statistics of the extent of coniferouws foresis in the couniry are not available, The most
recent estimate by the Foresity Department would place the total area of coniferous forests fn Java at 145 000 ha,
practieally all of whichk would be plantations; P, merkusii is said to sccouni for about 100 000 ha and Agaihis
loranthifolia the balance.

The annual planting area is not known, but in 1968 zbout 3 300 ha of bare land were afforested with conifers in
Java. The most extensive coniferous plentaticus are said to exist in Cewntral Java, pine dominating on the acrthern
slopes and Agathis on the southern slopes of the mountain range, and in West java. Estinwtes_lof the growing stock are
not available, but P. inerkusii is known to grow faster here than in Sumatra, i.e. 16 to 18 m</he/a (6, page I 45),

The existing pine plantations in West Jave are as scattered and heterogeneous as those in Centrel Java and, therefore,
a constant and uniform supply of wood to any type of pulpmill of viable size is not likely to be sustainable for this
resource,

Sumatra

Although principally covered with rain forest there are alsc kmown to be Imdigenous and planied Plous merloasii
in Sumatra., The natural growth region of the pine streiches over a good 1 000 km along the mountain range from
north~-western Atjeh Province through the Province of North Sumatra to western Djambi Province, Most of the indigenous
pine grows in mountainous terrzin where access is a major obstacle.

The aggregate area of pine stands is not known bui information on most impertant particular areas would suggest
that pure stands cover at least 150 000 he in central Atjeh, Takengon and Lake Toba area, about 30 000 to 50 OCO ha
of these being plantations of various age classes {Lake Toba}. These pwe pine stands arz reported te have sn average
stocking of 100 m3 per ha. The estimates of increment vary between 5 and i0 m3/haa (€, page 1 39). In the
same region on lower lands the pine grows in mixtwre with hardwoods covering an area of at least 150 000 ha large,
but no data exist about the aciual size of the resource.

Of the pine resources known to exist only Takengon could be thought of as a supply area of pulpwood in the foreseable
future, lake Tobe has insufficient resouwrces to maintain a minimum of 120 000 m? /a  .and other piue areas are oo
limited and inaccessible, The plauntations of Lake Toba could be further expanded but the increment is not as great as that
of coniferous plantations in Java, which has moreover the advantage of being near the population centres.

In view of potential forest industries development the large swamp forest complex of 1.1 million ha in Pzlembang area
is said to be worth a detailed feasibility study (14).

About 600 000 ha of this resource is 1'Fﬂ\“41'ivell3y estimated as exploitable, Total timber volumes for trees over
35 cm (dbh) are reported to vary from 58 to 125 mZ>/ba, of which cominercial species account f{or 75 to 94 o,

Kalimantan

Kalimantan, which is the principal location of forest development in the country, has an ares of 54 million ha,
of which 42,5 million ha (79 %y are estimated to be forest land. Of this total, 14.2 million ha (33 ) are
considered by the Indonesian Authorities io be accessible production foresi and the balance protection foresis, game
reserves and parks, ‘Thie is, however, a gross figure including areas of open laad and those deforesied by shifting
cultivation (see table omn page 52). The Foresiry Department estimates the exteni of forest damaged by shifting culiivation
at 10 million ha in the island Unfortunately, there is no way of telling about how much of this occcws in areas of
production forest or reserves,

Indonesia's Dipterocarp forests have their richest concentrations in Kalimantan 2/. This type covers zboui 80 9
of the inland’s forest, the rect being made up of swamp foresis and, to lesser exteny, of nmarrow girlps of meangrove vegetation
fringing the coast line.

Swamp forests occur on flat lands near the coast and in river basins and they do net pose any notable obstacles to
access, The principal Ramin resource of the country is located in this forest type in vhe very west of Kalimantan,

Some Agathis grow In scatiered locations fer from the coast in Ceniral-Kalimavtan (West-Sarp
areas), and probably also in East-Kalimantan in mixture with hardwoods, The koown area of vela
is very limited. The maximum concentration of Agathis in mixed stends is estimaied at about 25
Dacrydinm are reported in the region, '

and Palangleay
pure A i

i This is considerably less than the previows estimates round { million ha, The overertimation can at least parily be
attributed to some double counting of replanted areas and also to wide rnd il cutting which has converted some
of the plantations into brush lands,

2/ All that can be said about the growing stock and itz composition iz that towel crop volumes for
(dbh) hove generally excceded i00 m3/ka with the commercial proportion of more than half of th
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This coniferous resowrce is mosily still inaccessible although it may be explolted in some futwre together with the
hardweoods, A small amount of Agathis logs, however, is reported alveady belog exported from Kallinantan.

In June 1972 the total aree of concessions licensed to operate ia Kallmantan was about 12,9 millioa ha. Most of
these are Jocated in the Province of East-Kalimanian whers they cover 7 million ha of the reported area of 10 million ha
gross of production forest,

As far as is known, 16 of these concessions are joint ventwes and 15 are solely based on Indonesian caplial,

Regeneration

Especially on teak but a’so on pine forests taungya (twnpangsari) system has been a success in Java and Sumutra
and is now applied as routine practice. In contrast, eriificial regemeration of cut-over rain forests lius bzen mecting
severs difficuliles, mainly due to shortages in silvicultural techmiques and lack- of fleld conwol of clearing, planting
and tending operations in islands ouwside Java, Although replanting obligations exist in concesslons agreement (50
called indonesian selective logging) it is evident that meaningful artificial regeneration brought about by either loggers
or foresiry authoritles iz negligible and, therefore all rain {ovest 50 far harvested cun be said to have been left ®
regenerate natually.

How much of the second genersiion brought cbout in this way in cut-over areas will be jn currently desirable
species cannot, of course, be estimated. - Most probably, however, they will acceunt for much lower proportion than at
present even if the selective logging system and the 35 year cutting cycle were strictly followed in practice, which is
not always the case at present.

Standing volumies, removals

Results of forest inventories in concession areas show volumes in exeess of 100 m3/ha wnd, In general, over
50 percent of this volume consists of species more than 35 cm in diameter (dbh) and otherwize currently regarded as
commercial in international market.

By rule of thumb, the Indonesiun Authorities estimate the total growing stock of timber in excess of 35 cm (dbh) at
100 m3/ha and allowable cutting potential zt 1 m3/ha/avmwn (1; 12, page 25). In practice, however, somewhat higher
rates are usually negotiated wiith licence applicanis based on the cuiting cycle of 35 years (rotaticn twice that much) and
average removals of 50 m3/ha, i.e. a cutting potential of 1.4 m3/ha/annum,

Applying the above and taking account of the previous correciions in the couniry's forest area (page 4), this would
lead o rthe following crude estimates of crop volumes and susiainable harvest: '

Total growing stock Allowable annunl
Forest land iype {cdbh 35 cm _and up) cut
S mitllon mE, L
Qperable foresis (produciion aad
glicneted forests), of which about
2 million ha elready cui over 4 CNO 56
Proteciion loresws 4 300 ‘e

The estimate of cuiting potential i probubly conservative since the allowance for protective forests seeins uanecessary
great considering the small populaiion in the rnost heavily forested areas. :

Concessions, removels

Logging is mainly camied out by foreigm investors, private Indonesimn firms, State Forest Entevprise (FERHUTAMNI), or
jointly by P_)c:rhutani and foreign companies, Volumes extracted per hecter vange from 30 to 100 m? with an aversge of
A .

50 to 60 7.

On 20 june 1972 the areas under comcession were said to be:

Number of Total crea of coacessions
congevsions Miilion ha
121 12,8  Licemsed to operate
52 3.8 IFinal foreswy mgreeincni
153 11,Q Surveyed; preliminary forestry apmeernent

127 14,8 VUnder applicction; nnt procesied yek













































































































































