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1. General backgrouns

1.1 Problems'in Férest Land Utilization.in the World

From éncient times, the human being has ;epéatedly challenged nature
with number of trial-and-errors. -Especially since the beginniﬁg of
this century, along with industrialization} an idea to conquer the
mother nature has dominated the world.(Ssr. However, the losé of
balance in nature had brought various kinds of environmental pollu-

tion in front of our eyes.

Today, the sudden decrease of forest_land is taking place thioughout
the world. If we fail to cope with. this. problem, it would end up in
earth—soale.disasterﬂ The major concerns are the desertification of
dry heath land and destruction of tropical rain forest which hold
large standing.stock.aﬁd are vulnerable by large scale machines and
vehicles. In mény.aieas of the world, there are growing numbér of
regions where calamities are inducéd, and envirqnments are almost
destructed by destrbying forests_beyond'the limit of itS-reSiliency
and by ignoring to conserve forest for protection of agricultural
environment. Although it tock place at a certain périod of
history at certain limited areas, there has never been expanded to

earth scale problemras it is today.

Thé expansidn of farmland is.beccming necessary because of the high
increase of world population and iﬁprovement of living standard in
terms of food. On the other hand, more and more farm}ands ares
devastated due to improper treatment., It is the root of the fear
for the_futﬁré worldwide food shortage. Because of the uneven
distribution of food, the number of malnouiished people is already
riging. It also sets off vicious cycle to aécelerate the decrease

of forest 1dnd.

Althougﬁ fhis kind of problem could not be solved by one country
alone, differences in international conditions make it quite difficult

for countries to cooperate.
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1.1.1 Influences of Forest Decrease: past and present

There is no or few, if any, forest in the area where'ancient
civilization had once prospered and ruined, és shdwn.in‘Table'l.
According to history booké, there are many evidences which '
indicate the existence of forest in these areas in the past.
These forests were destroyed by many reasons. Along with the
progress in civilization and e%pansion of productioh, many places

where recovery is slow or imposgible came about.

In some cases, agriculture was depressed by the frequent weather
calamities such as flood and draught which were induced by forest
decrease.: There ére also many cases that, along with plague

epidemics, national power was weakened to be collapsed internally

or destroyed by invaders.

As for the human behaviours which decrease forest, since anciént
times, there are three major factors such as the development for
the purpose of wtilizing timber fpf construction, the gathering

of fuel materials for living and industries.such as ceramics and

metallurgy, and cultivation for farming and pasturage.

From ancient times, although there was almost no case that forest
is destroyed only'for the utilization of timber, there are many
cases when forest is completely damaged by cultivation and

gathering of fuel materials.
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Table Al

Ratib of Area betweon Forest and National Land

in Major Countries (calculation from FAO Production

Yearbook. 1973)

SR—— k] Lo
Japan 69.0% | China 12.3% | Malaysia 71.2%
Finland 61.2 Inaia  420.1 Indonesia 64.0
Canada 44 .4 Bangladesh 615.7 Philippines 52.9
U.5.5.R. 40.6 Pakistan 2.3 Burma _B7.5
U.S.A. 30.4 Iran 10.9 01d Indochina
West Germany 22.0 ;raq. 4.3 Eiizr French 56.3
France 25.6 Afghanistan 3.1 Thailand 48.6
Italy *20.6 Egypt 0 ‘Brazil . 60.9
U.X. 8.0 _ Ethiopia | a7,2 Columbia 45.0
Greece 19.8 Gabon ' 94,7
‘Syria 2.8 Cameroon 63.9
Madagascar 21.2
World Average Senegal 627.4
29.8

* "prelated to ancient history

& Country suffered from chronical famine

It is often considered that it was irresistable for ancient

Civilizétions with no advanced sciences.to underevaluate the
risk of forest decrease which triggered their_ruihs. But in
reality, as far as 2}300_years ago, there was a man who gave a
warning against_bare hills which are the result of forest

destruction by pasturage. He is Mencius (BC 372-289), a Chinese

philosophérg(35y However, his-thoﬁghts were never reflected on

" politics and Chinése"forest had goﬁtinued_tb deérease. Only there
vere many.wars and, rises and falls of dynasties. _1n'l947, the
age of the late Mao Tse-tung, the rate of forest area had
decreased to mere 8%. Siﬁce then, ﬁy the. efforts to restore

forest, it is said to be recovered to 12% in 1970,
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When we look at the Medieval history, say WesStern BEurope of
l4—lS£h'Century; forest'had'drasticélly decreased by pasturage

and gathering of fﬁel material for ceramics and metallu;gy.

As a result, flash floods'had occurred.in manj areas which brought
food shértageﬂ At tﬁat.time, the diffiéulty was tided over by the
mass immigration to new cbntinents,'North and South America. On
the other hand, there became an advahced place for forestry with
establishment of silviculture. However, largenportion of the land
in these counfries are flat and ﬁsed for farming now. The rate of

forest area are.only 26% in France and 29% in West Germany.

Although there is a'theory that forest area ratio of 30% is enough,
it only means that many developed countries which have small amount
of rainfall are in such status. In mountaneous country like
Japan, the figure requires more than 60%. It is totally unknown

what percentage is desirable for tropical rain forest.

The irregular climate in the U.S5.S8.R. is induced by the large
scale reclamation of West Siberia in 1950s. Some pecple bring up

(22)It is difficult to deny the influence of forest

this issue.
decrease on world climate such as big flood of the Velga River,
big flood and occasional big draught in the Indian Peninsula in
Asian Continent,, and the irregularly high temperature of summer

in Europe,

Concerning.the weather calamities in south and north central

part, and desertification of pasturage area in west central part
of the U.S.A., one cannot ignore the influence of over-cultivation
of surrounding areas which took place since the age of settle~
ment.(zz) '

In the U.S.;efforts Qere made in the development'of piotection
torest of agricultural environment to.separate large~scale farms.
It is said that they got this.idea from the foreét protecting

farmlands in Japan.

Japan 1is not exceptional in experiencing hard blow of drastic
“forest decrease on society and agriculture. Back in the 2th

Century, a ban on deforestation was issued.{}6)'
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The instability of politics and:outbreak of wars, along with
natﬁfal célamities, had afflictéd peoﬁle, esPecially farmers.
In the 18th Century, Japan.wds often_hit by famine, 1783's
famine was particularly seriocus, Althdugh the direét cause was
natural calamity, histery books Qtaté that it was poiitical
calamity because politics and society of that time were quite

(16) Rural communities weéere left impoverished,

in'chaotic state.
50 once hit by natural calamity, farmers' resistence power was
weék;'éhd hanYIWefé.starved to death. Peasants had left villages
behind and moved to cities, and that became the Sourcé of social
instability. Finally, in 1978, riots broke out in 32 majqr

cities all over Japan;(16'28)

This impoverishment of rural community had continued till Sontoku

Ninomiya, a peasant philosopher {1787-1856), began relief activity.

He admonished easygding way of cultivatidn and preached philosophy
of "conserving forést for water control" and “protection of
agricultural environment." He saidQ"EOrest clearing is a conflict
between nature (forest) and human behaviour", and "Farming'must'keep
harmony between nature (forest) and human behaviour". He exerted
himself in recovery of devastated land from aspects of both farm

and forestry.(28’35)

In his view, re-development of wasteland was primarily '"to open
hearts of people." And begén from phiiosophical movement to open
peasants' hearts and poiitics'_hearts.(35) Cultivation and forest
destruction had continued from 9th to 17th Century in Japan. Then
trend had shifted to forest conservancy, river improvement and
development of forest resouices by Tokﬁqawé sShogunate {(Central
Gove;nment) and. other local clans. During Meiji and Taisho eras,
with influence of western philosophy, forest had improved greatly.
But in 1945, when the World War Il ended, fields and mdnntains of
Japan were again in disastrous state. Calamities'brOQth by.
typhoon such as flood and landslide.had destroyed farmland,
sacrificed many human lives and caused food shortage through

exhaustion of economy. Thus social instability had increased.
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As being 1ndlcated above, there are many cases, 1nclud1ng
developed countrles in forestry, where food productlon is

afflicted as the consequence oE forest destructlon.
Table 2 Area of artificial'forest of the world by region

{Unit: 1,000 ha.)

_ . Area of ' i : Area of
Region _ artificial Region ' artificial
forest ) _ forest
Canada 1,220 Burope _ 25,072
U.S.A. _ 10,353 U.5.5.R. 11,000
Central America 313 - Asia _ _ 34,312
South America 2,418 in which Japan 8,863
Africa ' 2,821  Oceania 917
' World total 88,426

Sourceg World forest resources by Dr. Persson.
Survey period: '1965-1973 (differs from country to country}
' . The area of artificial forest in Japan was

10.02 million ha. as of 1977.

In Japan, however, the government had began'to carry out large
scale afforestation program. In 32 years, from.l946_to 1977,
10.02 million ha. of forest,.ﬁhich eccountsrfor 27% of total
dational land, . was created, The area of artificial forest in
Japan had: exceeded a llttle over. 10% of Wor]d' total area of

(29)

' drtlflClal forest° (Table 2) 1In other woxrds, annual average
of 313 thousand ha. or about 10 trees perrcapifa were afforested.
Besides; 81% of the area of_artificial'forest_was built by private

‘sector.

This significantly high rate of afforestation area in Japan
compaxed_wifh that of the world indicates the relative'lowness

of level of efforestation efforts by other countries of the world.
On. the other'hénd,Idisappearénce_of forest in thé_wdrld is

significantly accelerated by the increase of food demand caused
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by populat;on exp1081on. It is clear that this disappearance is
adversely affectlng the world's agrlcultural food. production.
Troprcal rain foreet-le regarded to be a type of_area.where
ﬁezard of forest decrease ié likely to hit_society hérd.

1.2 Problems of Forest Utilization in'Tropical Area

In SoutHeaet Asie,'area damaged by shifting cultivation is said
to.be reaching 25%—30% of ‘the total area of that region. In the
area west of ‘India to Africa, status is much worse by over-
pastﬁrege.' Although thesa lands are counted as pastureqe.lahd

in statistics, the status is far more ruined than the former site
of shifting cultivation in Southeast Asia. It includes virtual
semi-desert. In countries of this area, such 1ands account for
40% to 609 of the total area of each country 2 ie this region,
shortage of food and firewood is a serlous problem o whioh.is
also an 1nternatlonal problem.(lo) : TﬂlS is caused.by'destruc—
tion of forest in dry land. Because the recoVery is difficult,
and.further,'population keeps increasing, famine in dry land

becomes more serious. Thus, necessity of food aid increases.

This food shortage of worldw1de scale has dlrect and indirect
1nfluences in Southeast Asia.. Compared wrth thls problem, problem
of shlftlng cult1vatlon is easier to solve. It would be important
to consolidate grounds for food and resource problem by adeguately
coping at this time not_only for the sake of more than three
billion people ﬁho live in food ehortaged area but also as a world

policy.

In tropical area, pasturage in dry land deCreaees fertility and
over-pasturage worsens' it even more while farm in humid tropics

is difficult to'keep fertility. On the other hand, the maintenance
of fertility in paddy field is considered to be relatively eesy.
Alﬁhoﬁgh much efforts were placed on the improvement of peddy
field, there was no significant'progrees'iﬁ the improvement of
dry'field_farming'becduse of technical difficulty. Compared with
raddy field, contributron'rate of extensive dry field farming to'.

harvest is low, but one must not make light of this. Although

—473-



there are good land in trbpical area‘such:aé'Java island, in
éenéral, it is not suited for farming in terms of éo;l."As for
the-foreét, technology is needed to rdn'productive fbrestfy while
maintaining vital po#er of forest as #611 as biomass in ¢limax

forest.

According to "Tropical geography” written by Iir. Pierre. Gourou,
a geographeﬁ specialized in tropicé,'high temperature and much
'rain in trqpics liquefy chemical ingredients guite rapidly and
precipitate minerals in soil. Through the process bf such
liquefactiqn and precipitation, soii will be tightly hard just Like
a sun-dried brick and become basic soil of bad physical nature.
Because hard basic sdil'prevents the pehetration of roots of
trees, superior forest is difficult to grow. But forest, while
repeating the alternation of generations over thousands of years,
creates spft'surface soil little by.little through cultivating
function of roots. Tree itsélf supblies large volume of fallen
: brahches and leaves which will be resolved quickly owing. to the
high temperature and high humidity. The fumus is mixed with
surface soll and make up fertile soil. It is said that inferior
forest had gradually chahged'to‘éuperior forest through repetition-

of alternation of generaﬁions.(23)

As it is well known, even in case of huge tree in tropics, thick-
nesg of its surface soil layer is generally around 10 cm and

rarely exceeds 20 cm.

When tropical forest is cleared to farmland, and if'surfape 501l
is washed away by heavy rain on such thin surface Sbil layer, the
recovery of surface éoil which was accumulated by forest over many
thousands of years is quite difficult. From the_aétual chservations,
it is quite impossible to recover Fertility within 10 to 20 years.
Theféfore, land gradually turns to grassland,rif shifting '

cultivation is repeated with fallow period of 20 years or less.

1.1.3 ‘Outlook of Land Utilization in the World and Problems in
- Statistics '
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- Table 3  Outlook of Lan@ Utilization in the World
‘Unitéinpulatibn,_iOO'millibn people,
: _ Area, 100 million ha. -
Name of PﬁpuléFﬂ‘ Reg}on _ Arable land :Pagture_ Forest. . chers
Region | tion - Area % [Area ‘| % Area % |Area. ; % |[Area %
World 38.34 (133.65/100/14.75 | 11.0{30,05[22.5[39.91|29.9|48.9436.6
Asia 21.79 | 27.54}100| 4.82 | 17.5] 5.36{19.5| 5.68]/20.6|11.68[42.4
Europe - 4.70 4.93(100| 1.44] 29.2| 0.90{18.2] 1.41|28.6] 1.18|23.9
africa | 3.73 | 30.31{100| 2.09] 6.9} 7.97|26.3| 6.05[20.0[{14.20|46.8
North 2.33 [ 19.34|100] 2.35[12.2] 2.69[13.9| 7.36[38.0{ 6.94]35.9
America : .
Cental 1.02° | -3.13|100| 0.39 | 12.5| 0.83]26.5] 0.50|{16.0] 1.41{45.0
america : :
South . | 2.06 | 17.83|100| 0.87 | 4.9| 3.85|21.6] 8.97|50.3] 4.15}23.3
America - : -
Oceania | 0.21 8.511100] 0.47 | 5.5| 4.68(55.0] 0.85|10.0[ 2.51]29.5
U.5.5.R: .50 |'22.40}100| 2.32 |10.4] 3.75[16.7] 9.10/40.6| 7.22[32.2

Production vearbook 1975 (FAQ)
(Statistical year 1973)

Table'B-is a SfétiSﬁics_Qf FAQ.Which shows the outlock of forest

resources and land utilization in the world. oOutlook of forest

resources could be known by the area of forest and its basic data

of each country. In'1967, FAQ pointed but_fbllowiﬁg two issues.

(1) Extremely open forest and grassland are included in the

-category of forest., It is becauée by FAO's standafd, grassland

which is, if left untbﬁchéd, expécted'to return to closed forest

for forest devélopment are not indicaﬁed.

is regarded as forest, (2) The Quality, guantity and conditions

In spite of these

facts, we have proceeded on forest development base on these,

figures. And even FAO itself had also sufferad a bitter

experience,

(31)

The announcement of the fifth World Forest Inventory (WFEL) was

dri@inally scheduled.by FAO to take at the beginning of 1970s.
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In spite of the efforts FAO made to improve-statistics as
refleétiée‘of reality, announcement-was.suspended. After then,
Dr. Raidey Perason, ex-FAQ staff member, had complled on behalf
_of FAO baséd on data'qéthefed frdm'goyernments of manyu¢quntries.
And with FAO's ‘consent, he had published WORLD FOREST RESOURCES

(WFR) from the Royél Forestry UniVersity of Sweden.

Dr. Persson conveyed FAO's view of writing in the preface of WFR
that is "Out of forest resources in the world, -only one third of
data is scientifically surveyed and reliable, (Table 5} The rest

are collected by appraisal.”

According to WFR, efforts of FAO are visible by classifying:
"Cloged forest" is proper forest and "open forest land" is

improper forest.

As shown in Table 4, annouhcement of Dr. Persson was quoted bf the

U.S. government in "The global 2000 report to the President.™

. According to the report, vis-a-vis total area of land. in the world,
total area of forest accounts for little less than 31% in which
closed forest accounts for about 20% and cpen forest land, grass-

land and others for remaining 11%.

Because not all bf the forest in the statistics announced in 13860's
by FAO was closed forest, FAD announced revised opinion in 1967.
But, on the.same year, an'optimism which overevaluated the forest
resource of the world was also announced'by authoritative committee

of U,5. Goverment.
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Table 4  Area of forést in the world by region (1973)

Unit: million ha.

Area of forest land _
) | Closed| Open wood] Area of total land Ratio
‘ITotal { forest | Land
A B c A/C | B/C

North . 630| 470 176 1,841 25.5{ 9.5
America S : B . '_
cental 65 60 2 272 22 0.7
America S ' .
south o 730 530 150 1,760 30 8.5
America ‘ :
africa 800 | 190 570 . 2,970 - 6 19.2
Europe 1707 140 29 474 - |30 6.0
U.S.5.R. - 915§ 785 115 2,144 36 5.4
Asia 530 400 60 2,700 |15 2.2
Oceania 190 80 | 105 ga2 110 12.5
World 4,030 | 2,655 1,207 13,003 120 9.3
total
Erroxr . 168 . 1.3
Total . |4,030|2,655 | 1,375 13,003 120 | 10.6

Source: Quoted from “The.Globél 2000 Report" by the U.S. government.
Data of Noth America'and J.5.8.R are_updated.
Definition: Closed forest = forést-bf more than 20% of crown density.
Open: wood land - includes forest of less tﬁan 20% of
. crown'density and grassland.
Land area excludes - Antarctica and. Greenland.
Note) Total area of closed forest and open-wood land does not match

the tdtal_area of forest.
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Table 5 . Ratio of Forest Surveyed in the World by Region {(1971)

. Ratic of forest R " Ratio of forest
Region : : Region
surveyed : surveyed

All World . 35% | Europe. - 4%

North BABmerica 60 U.5.8.R. ] "40

Central & South| '

America 10 Asia _ 7 35

Africa 15 Oceania 20

Source:  World Forest Resources (29)

34)

1.1.4 - Examples of International Optimism

Two of the optimisms which gave international influence will be

discussed herewith.

In 1967, President's Science Advisory Committee (PSAC) of the
U.S.A. had announced an opinion that it will be made double
‘cultivated area of the world. This opinion. is often quoted

~as an indication of the possibility of food production increase.

around 1965, area of cultivated land of the world was little
below 1.4 billion ha. 'PSAC had claimed that area of cultivated
land of the world could be expanded by about two timés by
cultivating unused cultivatable land of about 1.5 - 1.6 billion
ha. existing iﬁ the world. This is why it is often called _
doubling-of-cultivated-land théory; In 1978, FAO had guoted this

theory affirmatively in a report related to agficultdre.(lo)

Primary shortcoming of this theory is that it is based on cleaxr-
ing of 0.8 billion ha. humid tropical forest which accounts for

55% of expected "Doublingwof—cultivated—land."{ZO)
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' The U.8. Government's special re?ort;.”The,Global 2000 . Report
to the'President," which was submitted to the U.S. President
in July, 1980 had denied this doubllng-of cultlvatedvland

e 1
theory by 1gn0r1ng 1t (2 )

However, this theory dldn’t lose 'its believers even after that

25)

event and contlnued to glve 1nfluence On publlc oplnlon.

The. follow1ng s the report by FAQ on the area of forest and

commercial fore t .in the world.

Table 6. - Area of Porestiland and Commercial Forest in the World

Unit: Million ha.

Classification ' Area
Area of forest 1muiin the world *1 3,990
Area of commerelal forest 1n the . : o
world _ *2 2,180
Of which area of subtropical,
temperate, frigid forest 1,330
Area of humid tropical forest ' 850

As shown in Table 6, remaining economic férest in humid tropical
zone is 850 million ha, . According to II‘tropica'l forest resources"
(KATSURA WATANABE) in "1981 FAO forestry report No. 30," it
amcunts for_172 billion ha. including inferior forests which

have crown density of about 20% Cultiﬁation of 800 million ha.
out of thlS means to eradlcate troplcal forest from earth and

has serious impact on env1ronmcntal security in view of phllOSOphy

of "Conserve forest.for.water control?.
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-planned to be cultivated, 600 mil. ha.

PSAC states thaL out of, 800 mllllon ha. of humld tropical forest

"is omnipresent in Amazon

River basin and Congo, 100 mll?-ha,zln trdpical Asia, and the

rest'

100 mil

ha.

ig located in other regibn%

It is quite

doubtful that what klnd of 1mm1grat10n pollcy is pOSSlble from

densely populated ASla to sparsely populated Amazon and Congo.

Taple 7

Potential Arable'Land/Cufrent Cultivated
Land/Nonused Cultivatable Land of the World
Unit: 100 mil. ha.
Popula=- |: Area of Area of Area of . . T “current |
tion - , " | potential]l current unused cul-| Usage cultivateg
-{1973) | Total | arable cultivated | tivatable ;.| rate land per
100 mil. aread| land B land ¢ land D C/B capita hal
Africa 3.73 30.19 | 7.33 ~1.58 5.75 22 0.42
Asia 21,79 | 27.36 | 6.27 5.18 1.09 183, 0.24
Oceania 0.21 | B.22| 1.54 0.16 1.38 10 0.76
Europe 4,70 4.78 | 1.74 1.54 0.20 88 0.33
North '
America 2.33 21.08 4.65 2.39 2.26 51 1.03
South - S : :
_America 2.06 17.52 | 6.80 0.77 6.03 11 0.37
U.S.5.R, 2.50 22.34 3.56 2.26 1.30 - |64 0.90
Others .02
" *1)
. *2) 0 *3) _—
Total '38.34 {131.49{31.89 113.88 18.01 44 0.36
Hdtés: *1 Céntral America

*Z:Although data of PSAC lacks that of Central America,
area was left as the source. is,

#3 Although new statistics of current cultivated land
is available the data was left as the source is,
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on this\poiﬁt the afbremeﬁtionea "The - Global 2000 Report" which
was ' announced in. 1980 by another U. 8. Goverhment agenCy:denies'
_1nd1rectly the theory of cultlvatlng 800 mil. ha. and:warns'
the crucial decreaee of tropical forest by 40% by the year
.2000

The reason of ‘optimism is in the lag of screntlflc survey. In
near future, security of food in troplcal sphere. w111 ‘be an -
1mportant issue. So, scientific survey on vast devastated land
existiﬁg in humid tropics in terms of distribution, degree and

cause of devastation and social influende_muet be settled first.

Accoxding to the "ASAHI of Japah; dated‘Juﬁe 15, 1981, in the
UN's report "Status of World Population 1981“;-world'populatron
ig forecasted to stabilize in the year 2110 with population of
10.5 billion. Thls report lS quite 0pt1mlstlc about food
'product1v1ty for populatlon of 10.5 bllllon. It states thdt

6.6 billion people, 1.5 times of currentnpopuletion, could he
nourisﬁed with current level of grain production, and the famine
is.problem of food distribution. Moreover, it introduced a
research by Netherland which claims the possibility of grain

production increase by 25 times of current level,

If'peoéle who depehd laréely on meat., inciuding.Americans, could
put up with low level vegetable'food Current graiﬁ production.
could nourish 7 bllllon people as- Stated in the un Report
However, if all the people prefer to consume meat as much as
Amerlcans, only i.5 billion. people could be nourished. (26)
Although it states that "famine is a problem of food dlstrlbutzon :
no meaeure to equallze dJStllbUthn is mentloned Even lf
equallzatlon was posslble, it is doubtful that any_klnd of
trade_between.food surplus:countries'and food-ehortage.countries
could solve the whole food.problem fundamentally. |
Furthermore, ﬁhat'peasants-of shifting cultivation and famine
stricken aree want is neitﬁer 25 times production.inereese nor

2.5 times prodeqtiOn increase. First, they require-that production

must be stabilized.
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Apart from optlmlsm, 501entiflu survey wlth accurate evaluatlon

is necesqary ln order to corxespond to peasant s needs in tlme.

'_ on the other'hand, ‘there is a theory that food supply_and demand'
condiﬁidn iéitufning‘for_the'better based on the fact that, in
_tfopical Asia, thé rate of annual average food productibn.increase
is.3.2%, while annual growth rate of population is 275%.(25)
But'considering:thé decrease of fertility by overwork of farm-
land, as in case of.corn production in Thailand, research in this

aspect is also important,

As such, in case of analyzxng old statlstlcal figures, it must be
dlSCUSSed based on the first hand sc1entlf1c perceptlon. '
Analy51s of 1nformatlon concerning utilization of forest and
fdrést landiS'pafticu¥arly falling behind. BAnalysis 5a§édion
scientific.survey must be proceeded whiie acknowledging the deep_

relation between man and security of forest resource environment.

. <482~



1.2 Problems of Forest Development in Southeast Asia |

Production and trade of logs of the three countries (Indonesia,
Malaysia,_an@_the'PhilippinesJ'which produce South Sea log had

increased rapidly.

F193 Bl Vblume'of.WOrld Trade (Export) of Log of
Three Countries which Produce South Sea Log

Source: FAO

mil. m7}-

mit. m3 bk

. 3L . . Total of
mil. m : 3 countries _ oo
Indonesia“*f
. ;’ :
¢
= o
MﬂlaY‘SJ:a. ":' s
mil m> o ' ' - : I{ '
« 0 S s o
: 11.] _%3,*f//” - AN
o / Sy
' - ¥ . v
/ A\
z‘-,'
___,-—--“"‘"--___‘_,_./' o - P
- 1 - J-_.—""'-_— i L.
1944 1960 1965 (1970 1974

As shown in Figure Bl, production and world trade of South Sea log

had marked signifiéant growth in 10 years bégihning From 1965 £0_1974.
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Chronologlcal Changes in World Trade Volume

Table Bl
' of SOuth Sea Log
‘Source: A Lustoms 5tat15tacs of Japancse
Mlﬁlstty Of Finance
B Year Book of Forest Product FAO
‘Unit: 1,000m
. : _ Accumlated - _ Copverted to
Period Source Years % 5 year
: : volume s :
_ figure
1919-1949 A+B 31 5,190 1.6 865
1950-1954 B 5 9,433 2.9 9,433
1955-1964 B 10 59,421 18.1 29,711
1965-1974 B 10 253,695 77.4 126,848
- Total. 56 327,739 100
1919-1974

As for world trade of South Sea log, the volume during 10'years
beginning from 1965 to 1974 accounted for 77.4% of the total
volume of trade between 1919 to 1974,

But ﬁotal'volume of these three countries hit ceiling in 1973,
"and éuppiy'Structure of log'had changed. In the Pniiippineé and
Malaysié, drastic decréase of their forest resources hecame a

big issué And all three preducing countrles turned thelr eyes

to promotlon of log procesg industry and stabilization.

1.2.1 Problems in the Philippines ')
In this country, plantations were actively cultivated sincé around
1910 A part of Lauan logs (Dlpterocarp type) Wthh were produced
on that 0ccas;on Wwere 1ntroduced to Japan as a sample Slnce

Worid War I had broken out just after then, it didn't materlallze
as a full-scale export. As it -ig already mentioned, it was 1919

when trade was officially recorded in customs statistics in Japan.
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Since distribution status of forest resource and'10cational
condition of deveiopeent in this country had enabled the use.

of machine which utilizes stolid Yarder~of that time;'ﬁechahized_
forestry had settled in a way around 1935 although it was not

' so efficient COmpared with present.

Dipterocarp log”was mainly exported_torJapan;fahd'products

- processed in the Philippines were mainly exported to the U.S.n,
.Volume of log exported to Japan before the war peaked to 0.74
‘mil.. m3 in 1937. The trade was suspended by the outbreak of .
World War IT in 1942.

After the war, many tractors used by the U.S. military forces

during the war were released and utilized for forestxy.:

-Thue, the form of activity in mechanized forestry had changed.
As a result,_along with the rapld increase in productlon capacity

“of logs, some problems had arisen.

: Phlllpplnes s poet-war trade volume of logs had soon exceeded
_the preuwar s hlghest export record which amounted over 3 mll m3
in 1959, Around that time, scme experts had begun to clalm
limit of forest developmeht or-oﬁer—deforeStatioﬁ.l . However,
-Phlllpplnes s trade volume of log had- contlnued to increase.to-
9.6 mil. m3 (about 3 tlmes) in 1970 11 years after then, as if
denylng the limit theory {Table:B2).

As a result of aerial survey conducted With thée US's support in
1970, the drastic decrease of virgin forest. became Glear. Taking
this opportunity, the Phlllpplnes turned productlon of log to
drastic decrease from peak of 1970. In 1979; Phlllpplnes
production volume of log declined to less'than.SO%.that of peak

time, and its trade volume decreased to 13%. | (Pable B2)

"By drastic proddction cat many log producers had. to qult ‘husiness.
Struck also by oil crisis, reemployment of foreetry labour became
an ieeue. The Phlllpplnee had promoted the log process 1ndustry
Annual consumlng capac1ty of log was said to be 5 to 5. 5 mil. m3.

But the average rate of operatlon was sald to be around 60%.
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_The‘reaSOns are said to be the sluggishfdemand for wooden product
in mein exporting destination such as the U.8., Burope and
Middle East, . as well as domestic problem of loading wooden

products on shlp

Along with the stagnant operation rate of log process industry,
the total embargo of log already announced was not carried out.
. On the contrary, exporting‘VQlume of log to Japan in 1981 '

exceeded previous year's volume by 32%.(14)

On the otheér hand, the difficulfy of natural régéﬁération of
South Sea log resource began to be discussed among scholars.
This was the base.of ﬁhe 20—year¥old theory claiming limit on
Philippines's resource development. This problem has remained
unsolved without any acadeﬂic research result nor appropriate
measures. Time lag'betﬁeenlfaieing question based on empirical

observation and academic or policy oriented concern was great.

In the Philippines, shifting _Cultivat.ion is prohibited by law
becaﬁse-it destioys forest resources. But because.ﬁo effective
measure wes taken to stabilize living ef.shifting cultivating
peasants, 50-60 thousand ha. of'foreet was said to be burned

and turning lnto fleld every year Seme'pebple poiht'out the
decredse of water holdlnq power, dnd rlee of river bottom by
1nflux of sand along with the expanslon of former 81te of shifting
cultivation development as one of the reasons of recent floods

eSpec1ally frequently occurring ln Mindanao Island.(ls)

1.2.2 Problems in Malafsia(3li

~In sfate of Sabah in Malaysia, the efficial.area-of forest is
‘one third of that of the Philippines,-and_aﬁerage'standing stock
'volume per unit area is alsoc only about two thirds of that of the
Phiiippines} In epite of-this faet, annual log production is
malntalnlnq in order of 16 mll, m3 éince'1976 (Table B2)
VThlS flgure exceeds the peak annual productlon volume of 13.07 mil.
m3- (1970) in the Phlllpplnes, Wthh is sald tG. be overﬂdeforestatlon
And it is estlmated that about 0 32 mll ha. of forest is developed

every year, Total Dlpterocarp forest 1no]udlng reserve forest
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in Sabah State is 4.6 mil. ha. 1t means one'fifteenth“of.all
forest developed every year. ' Since official cutting cycle year
is 35 'years, one thirtyffifth of commercial forest area must be
the limit of area which could:be developed every year.

Even withICOnsidering error in the estimate of resources,. the
difference is extraordlnary We are intended to know the result
of research survey on descrepancy befWeen 1/15 and 1/35 and
problem concerning security of reserve_foreet needed for iaﬁd
security. In any case ds in the Phiiippines;.at certain point

of time, a draStic prodﬁétion out'ie inevitable.

In West Malayela State (Ma]ay Penlnsula),\ log proceseing eapacity
was 1ncreased by llttle more than 3 times between 1965 to 1973.
Aerlal survey had clarlfled that forest is drastlcally decreaslng
also in this reglon Slnce the West Malay51a State strongly
restrlcted ‘the export of log at that time, log process 1ndustry
~of Slngapore which was largely depended on MalaySLan logs had
'changed main supplier to Indon351af Table 3 shows the: anrease'
of export.volume of log from Indonesia to olngapore. It nearly
doubled £rom .755 million m3 in 1975 to 1.412 million m3 in 1979.
We must 1earn ieseoﬂs from the abovefmentioned.forest-development
status in the.Philippines and Malaysia and broceed this-joint.

survey. There are two notable points concerning it.

First is that, as the view .of FAO alreaﬁy gquoted, the. lag of
worldwide scientific survey on. forest resource -which' is
1nd15pensable for forest utlllzatlon. Second 15, as experienced
in advanced forestry countries, the dlfflculty of regeneration
cof broad-leaved forest by selective cutting system. The
regeneration of Dipterocarp forest is particulariy difficult in
fropics wheﬁe forest consists of varioﬁs types of trees with
various_growth conditione. '

£

487~



We must-consider:thet'selective cutting iteelf‘is_the factor . of.
_secondary ﬁestruction.by induoiqg_pepple into 1arge-forest through
built rodads for logging.
In order to utilize-Dipterocarp resouroe effectiGely'and to
_ proceed smooth heelthy regener_atio_r.l!r a survey Like one conducted
by the Second_Section of thig project must be proceeded.continuously
and improve quality as to be used by the policy makers, '
L.2.3 Extensive Harﬁesting to Breeding_Forestry(3l)
Up to the present, many of the extensrve harvestlng in the world
Whlch produced. superior log of Jarge dlameter from Vlrgln forest
had gradually decllned after experrencrng a cllmax perlod ~Thus,
there are many cases in forestry of advanced countrlos that created
beautlful forests matchlng to Vlrgln forest by its pollcy from .
virgin- torest“ex9101tatlon forestry to Lhe breedlng forestry
We think it 1s “time to convlder of swrtchlng to breedlng forestry

also in Southeast Asra.

The neoessity‘of efforestation in Southeast Asia does not merely
come from'the security of log resource. We must also consider
the recovery of ‘former srte of cultlvatron Wthh accounts for few
times larger than the area of former site of log production. Each
country is Considering of afforestdtion in.policy.based oﬁ the
-notion that it is urgent to_réetore social funotios of forest
and fertility by planting txees .in these lands. If it could be
managed retionelly, it is instrumental for the security of timber
resource. . For that purpose, the form of leg utilization must be
changed as follows. '

1.2.4 shift of Timber utilization to Low Level Log (Rationalization)(

Superlor forest resource of Dlpterocarp famlly has fulfllled the
mass supply and mass consumptlon of log But today, supply of
the log is forecasted to be 1nsu£flcrent woridwide, It is also'
true for superlor log of Djpterocarp famrly, and’ the supply by -
the three produCJng countrles is either stagnant ox decllnlng.

(Table_BZ) Furthermore, it is Lonsrdered that there is no forest
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whlch eould mass~supply in eompltance w1th the resource. 'Therefore;
: ratlonallzatlon of tlmber. utlllzatlon becomes 1nev1tably
'neceseary. The Shlft of tlmber utlllzatlon from hlgh 1evel to, -

~ the ﬁedium and thenufrom,medlum to low . level is the ourrent
wor}_d trend. .. -
. The rise'ofrthe plywood‘ihdustry was aimed at produciug'wide'board_
us:ng medlum dlameter log beeause the supply of large dlameter

log to make wide wood product had decreased That ‘means the shift’
to lower level log was at the same time:the rational utlllzatlon
of timber. Recently, the Shlft to lower 1evel log is proceedlng.
aAs shown. in Table B4, 1n Europe, the' total amount of productlon

of partlcle board and flber board exceedb far beyond that of the
_plywood Moreover, Medlum Den51ty Board (MDB) and other panel
'boards are also developed '

The shift to*the utiiization of lower'leuel:timber'muet e
.- considered to ‘be related to the form of breeding forestry. Iu_
_that case; superlor largemdlameter 1og of Dlpterocarp Famlly would

rather be a preCLOus material log.
About statlstlcs.

Varlous statlstlcs were quoted The figure was selected by

‘_follow1ng standards in case there was dlfference between FAD's

data and respective governments' data.

1)- In case-of.making international COmparisoh, FAG's: data -
was ueed if pdssibie.' For example,'Table B2 end B4,

2) ° In case ‘FAO's data was not avallable, Governments' announce-

ments were used— For example, Table B3..

3) Year perlod of FAO s data is calendar year, and that of

IndoneSLan government 15 fiscal year.
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- Table B2y Chahgé of 'Pro_duction and Trade of Th'ree South Sea Log. .
Producing Countries (Log for Lumber and Plywood)-

Yearbook of Forest products 1952+1977 . Unit: 1,000 @3
Phil_ipbinqs - Indonesia ['  Saba = - Sarawak W.Malays - | Totai |
. :Egguc";-gxgérb _ igg:”c?* “Export - ii;;??i Eipnrﬁ iizg“?“'_ Export. iizigc_ Rxport iig:uc-_ 'é;;;::-.
1950 | 30s2| 768| 13ve| 127 - 178| . 122| 231 89| 1155| - 4 | 5035 t1g7
1] 3043| 870 1200 107 Tovess | a3l oo2se| 0 1) 1dte| a | siae g
2| a043| 1613 1688 1751 275 101 asd | 129 1489 | 1| ssssl. zams

3| 3ssr| zs86| 1847|178 ‘2zsa| . 161| 482 . 188} 1407| 03| 7508 331

4| 3823 | 1353 ] 1858 | 168 $35] .ass| 463 |  134] 1420 03| 8008) 201

S.30.5 | 4301 | 1565} 3883 : _.136 © 634 4610 853 | "156| 1680 “ 1,151) 2357
g 4831 1043 5354 a5 1790 542 638 137{ 1770 .01} 13ava{- 2811
7| 4829 | 2102 | 5367 | 142) 976 7T49| 690 189 1.&96_ 24 13s58] a1
8| 5298 ;2.540 4830 . 87 1lsE | 914 654 | 143] ‘16751 -6 1:5.623 ‘_a',m
9 5453 :3;157' “5_,.004_ sy '_1,576 1386 | ;_ss_l' -3  '1.715 67" 14,62'-9' 5018

40854 | 18524 | '32637° 1471 | 8563 | 4914| 5324 1s32| 15326 | 180 |100804] 26458

1960 | 6038 | 3512 | 8361 115| zie0| 17ir| nazz| ass{ 230s] 24 17036] “sea
1} 6598} .3.17_6 5474 | 105 2623 2254 _1_.202' 03] 2279 |~ 41| 1837s| e
2] 8305 | 4794 5594 1 117 2811 | 2469 . 1376 ﬁg_s' 25965 8 | 21,051 .sns.g
3 _9.415_‘ 6522 4p23| 115] 478 3001 -"'1.70_6 . 875 3130 .. 61 31746 10574

4 9;130 6144 00| 138 2562 3384 | 1844 ae'é 3570 'sas 22206 '1:1,41-7 .
$5.40.5 [10018 | 67001 4150 150 | 4153 azes | 230s) 1;20'}': 37801037 | 24404| 12893
8| si05] 6a00 4300 | 295 5200 | 4856 2986 1934|4360 _-1,40-3 24951 | 15288
| 8915 7200 4800 | ss1| se7a| sazr| sses | 2244 s1s0 1471 | 28178 16767

7
8 l11950] 8701 | 'sso0| 1333| smez| 5796 | 4233 2988 6100 1730 | 33575 20638
9 {13020 | 9421} 7000 | 3e85| 6180 8187| 4330 3051 6430|1882 | 36960, 24200

_ 91550.] 83660 |-50302 65811 41,733 38778°] 24748 14702 "40949 8467 (2483821132188

1970 113072 | 9806°| 10780 | 7834 6546 ‘8150|4095 | 3128|7440 2076 | 42531 28704|

1 {11012 8443 ] 13805 | 10822 | 6941 6558 3917 | 2540 7620 | 2041 | 43295 so4ns
2 {10877 ‘4858 | 16921 | 13354 | 8496 | .7708| 3177 | 1998 | oneo | 1889 | 48631 31408
3111440 | 7759 ] 26297 .1_8_,500" 11050 | 10144 | 3288| 1394 0305 3_479' 61347 39145
4 [10390 | 4693 21732 | 16873 | 12550 | o745 | 2830 1687 8e1s:| 744 | seo1s| sz
5| 7278 ] 4596 | 16896 | 12884 11533 | spoz| 2514 1258 7539 533 | 46560 28273
6 8570 | 2331 |23800 ] 18105| 16024 | 12077 | - 4413 | 2058 9594 470 | 62401 35941
7| 7820 | 2047 | 24550 | 18932 | 16024 | 12337 | «4s83’| 3475 o7es| 307 | 63043] aross
8 716912200 1725000]19200 : - 1 | 31469 {16713] 63638 3813
9 | 6578} 1248 | 26300 [19407 S IR o | 3amear1epeulenan7 | 36730

Source: Yearbook of Forest Products
(FAO} 1950-1979
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Table B3 Export of Logs by Couhtry-of-Déétination from Indonesla 1975+ ]979

s » _ 5 LT N mntuooam’
Country of Deseination | - - 1978 "ol Caezg ] T vrze| o} oo1978) 1979 _‘
Jopsa . v |0 BS8TC8S) N eear | vo,4@s(d) | 9,238C 46) | 9,708 SO)
Sonth Korea Carale) gl asm | g, 829(24) | 5,187C 26 | -4, 4asc 23)
C Tewan , 2163( 16) [ 2,5m 1. = 3%9G17) -"13.432( 1) '2.569(1'13)'
Singapors - 785 L0260 y1zr | nwe 1, 412
Otber Asian Couneries 227 e | s s 607
Ttaly wo Y e ol e 0 F e 6 | 408
Other Europian Cowntries |~ -212 I 24 - | w2 | vz0q 212
CAwmeriea T SR VR SR I - RS
Australia . Co 1. 1 7 : IS 4
Other Countries ' - -~ .1 o --'.__-21. ; 101
Total = - . . - 13,921(160) | 18,521(100) 19,807 . | 0, 1‘99(;60) | - 19, 489(100)

‘Note: 'Number in'(-)~indioétesxthe‘percentage(%) of total
Source: Directorate General .of Forestry '

Table B4 Change of Wood Products -and Productlon Volume
in the World

(Unlt: 10 thousand m3 or 10 thoﬁsand tons)

pistinetion =~ e - | Particle | Fiber :

_ Lumber Plywood ‘board board Papers
Country o - 1965 1973 1965 197311965 19731965 1973 (1965 1973
Africa : 340 49T 0  m| s | - u 19 " s "2
Canada = T ‘2,578 - 3,644 | © j84 285 A5 0 s6| -84 14} 976 1,258
U.S.A, o © 8,844 9,123 1,281 1,8057 [1ae 635)] - 358 802 | 3,787 5,270
Central Amerlca L 1,312 1,665 55 135 16 . 72 2 W 256, 447
Japan. . - . o 3,329 4,466 271 890 7 es| os2 83} " 730 1,597
S.E. A51an Countrles : 489 705} | 49 a7 R S Il IS -
Other Asian Countries | . 2,189 2,983 | *|_96° 406 ' .28 461 442 162
3 Scandinavian C 1,920 424 65 92 176 173§ 732 1,205
EC - - Countries 2,167 02,331} 229 286 13 us | 1,322 1,95
Other West European . | =~ L019 1,30 LI L) _ae 42 252 476
Countries = |- 2,344 2,622 141 16t &) 149. 627 805
East E_‘,lrope _ | ser o ose2f. 18 oa{ ci0 sl 28 26 10 189
gcgaglg- ' : 11,549 120036 | o ame 267 |- [T79TC mng[ o101 - 191 468 789
Iy 38,442 44, 582 2,633 4,609 | 922 - 3.191 1,282 1,815 | 9,761 14,869

World Total w4z J hEs M09 %R DRI LEEE : 14

Source: Calculated from the Yearbook of ForesL
Products (FAO) (B6)
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1.3

1

;3.1-

Indonesian-P0pulationiﬂui its Problens of Lahd-Uﬁilization
Change of Populatlon Increase

Table C1 shows the change of population 1ncrease ln Indone51a.-

In 48 years, the' populatlon had 1ncreaeed by about 2.25 times

from about 60.73 million iﬁ 1930 to'136 40 million in 1978:

The average annual increase rate in 48 years is about: 1. 7%.

The problem rises from the fact that the 1ncrease rate whlch
was.1.25% durlng.1930 to 1948 began to.grow year_by year.__
At. one tlme in 1970s, it had reached-an annual rate of 2. 4%,
Although it is-said that the increase is staggerlng, the annual

average increase rate during 7 years from 1971 to“19[8 was'Z;O%,

ThereFore,'ln 19305, the annually 1ncreased number of poPulatlon
was about 0.9 mllllon, but recently, the populatlon is lncreaSan
by 2.7 million every year. This fact because it is attalned-by

the improvement' of hation‘s-nouriéhment and decline of death rate
sinoe_arouﬁd-l950$1__However,roh the other -hand, locally, '

especially in Java Island, over-population is becoming a problem.

Table C1 Change of Population_lnorease in Indonesia

Unit:

1,000 people

P

Year
Population
Index - A

Index' B

Popu]atlon 1ncrease

rate %/year

1930
60,727

1.00

1937

67,398

1.11

1948
76,360
1.26

1.ooh

1961
97,019

1.60
1,27

d

-1

1’;3%J

1:2% -

]

1.6%

1

T 2.0%

1971
119,232

1.96
1.56

P C
2.0% -

1978
136,416
2.25
1.78

| - e

Source*

i

J.M. 'Hérdjono}zTransmigration in'Indonesia

1930 i Populatlon Trends in Indone51a by WldjO]O Nltlsastro
: 193? 1948 % Production Yearbook FAO

1é61 1971 = Ber Pusat Statlstlk '

19?8 = Blro‘Pusat Statlstlk

Index A baged on 1830

Index B : based on 1948
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1;3.2' Uneven.biéﬁfibﬁfidhﬁdfﬁﬁdphlatidﬁ.

:Populatlon of Indonesza ls extremely concentrated 1n the reglon
of Java Island (1nclud1ng Madura Is1and and Ball Island) .As shown
in Table C2, populatlon denslty of Java reglon in 1978 was .as high
as 663 persons per 1 square kllometer. Thls 15 about 2.1 times

- highex" than Lhat of Japan and exceptlonally hlgh also by world

standards

On the other hand, 1n archlpelago other than Java reglon, with
total avea of 13 tlmes larger than the Java rﬂglon, the “tiumber of
inhabitant are: 47 80 million’ and populatlon denSLty per 1 square

kilometer is only 27.5.

Table C2 Change'of_Populatipn and Dengity of Indqnesia'byfnistridt

Java and [

Madura ° | Sumatra|Kalimantan Sulawesi Others Total

Area sq. km. | 132,174 | 473,606 539,460 | 189,035 570,070 |1,904,345
Population (1,000}| 41,718 |- 8,255 2,169 ‘4,232 | 4,353 0 60,727
Density per sq.km 3le.1 17.5 4.0 22.4 | 7.6 31.9
1961 _ e I A SR R R
Population(1,000) 62,993 15,739 4,102 7,079 7,106 97,019
Density pexr sq.km 477.,0- 33.0 | 7.6 37.0. iz.4 - 51.0
1971 R R S R -
Populatlon(l 000)Y] 76,102 20,813 © 5,152 8,535 1 8,630 ] 119,232}
Dens;ty per sq.km| 565.0 38.9 9.0 37.0. 15.0 . 59.0
1978 . R R P BT S
Populatlon(l OOG) .-87,617 23,695( - 6,204' - 19,8171 9,083 136,416
Density per sqg.km| 662.9 50.0 11.5 151.9 15.9 71.6

o § RS F O L .

27.5

*1 Includes Bali Island

Source : 1930 = Populatlon Trends in Indonésia bj WldjOjO Nltlsastro

Others = Biro Pusat Statnstlk
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1.3.3 Pépﬁlatidnubistribution and Land Ptoductivity

The cause of 1mbalance of populatlon dlStrlbutiOn mentloned before
is prlmallly the dlfference of land_product1v1ty, that is the level

of fertlllty

The region of Java Island is.especiélly-fertilized and an eminent
agrlcultural zone in the tropics of the world. Most of the region
is newly born volcanlc ash zone of good quallty with excellent

'chemlcal and phy51cal nature.

In some. parts of the outer islands, there are also newly born
volcahiC'ash_zones.. But most of the area'are zones . of old soil.

' So, aged as humid‘tropicél soil, it is much inferior than that of
Java Island'in terms of-fertility.

1.3.4 Utilization of Land in Java Island Region
In Java Island region, tﬁe preséure of o#er—population'is bringing
many problems 1nto the utilization of land., ‘The area of Java
Island regicn accounts for 7 2% of the total area of Indone51a
But in 19?8, its populatlon was 87.2 million, which accounts for
64% of the total population. According to the official of
immigration Bureau, the capacity of Java. Island region is 70 million
people. Moreover, population is increasing by about 2 million

annually in this region alone.

In 1930s, when population of‘Java-region was in the order of .40
'million; land was enough, and rice and sugar were:exported ffom
this island. But rural commﬁnity of today .cannot éccommbdateﬁthé

- expanded population. So, overflew éopulétibn had flowed into
cities which catsed SOCial'problems. On the other hand"manj'people
wehtrto mountains to cultivate. Photo 1 shows that status. '

It shows the terrace type paddy fields.
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Photo 1 o : _ . : : . Terrace Type Pédc_iy
Field of Central

Java

_'Such ‘a scenery could be seen’ in many places in Java Island and
Bali Island. Behind this beautiful scenery, there are mény
- problems such as. forest consexrvancy and river improvement,

"agrlcultural pollcy and populatlon pollcy

Paddy flelds haVe advantage over shlftlng cultlvatlon flelds in
slope in terms of controlling water-and soil., But in-case of
.ﬁafer'é#érfldw,”tErfacé parks often collaéée.ﬁ It.is'believed
_and reported on newspapers thdt collapsed soil will influx into

rlvers, raise the river bottom and 1ncrease chance of flood.

'As a measure to solve ‘such problem, IndoneSLan Government is
promotlng transmlgratlon program from Jave Island reglon to other

1slands.
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1.3.5 ‘Land Utilization_in Outer Islands

Transmlgratlon to the outer 1slands w1th small populatlon density is
natiral consequence., But the reason of sparse densxty populatlon
in Lhe reglon% iz the difflculty of maLntalnlng farming because,

unlike. that of Java Island fertlllty 1s low and &xhaustion of

land fertlllty is: very qu10k. f

CIn Java Island orassland whlch is the Eormer SLte of shifting

cultivation is rarely seen. But in outer lsldnds, as shown in

Table Cc3, 1t is qulte common.

Table C3 Area Damaged by Shifting Cultivation in Indonesia

Region " Total Area A | Damaged Area B 3?;10
Sumatra About 4,700 mil. ha | About 1,120 mil. ha | 23.8%
Kalimantan | About 5,400 mil. ha | About 1,000 mil. ha | 18.5%
Sulawesi About 1,890 mil. ha | About 1,200 mil. ha | 63.5%
Others About 3,050 mil. ha | About 370 mil. ha | 12.1%

- {excludes - :
- West Irian) _ :
Total | Bbout 15,040 mil. ha | About 3,690 mil. ha | 24.5%
Area of Japan o About 37 million ha.

Note: .Based on National Progress on Fdrest Indonesia

: ,(Direqtorate'éeneral of Fofestry of Indonesia) 1956-65

~ According to the announcement by the Directorate General of Forestry

.of Indonesia, as shown -in Table C3, ‘about 25% of all the area

excluding Irian, which is 150 mllllon'ha, is the former site of
shifting Cultivation.-'In Sulawesi, 64% of all the area is grass-.

land which is the former site of shifting cultivation. The rate

of grasstand. is extremely higher than that in Kaliménten. This

is because of the difference in locational condition for settlement..
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In Sulawe51, it was easy to entex 1nto the Jnland, rather than

the dlfference in fertlllty.

The SOll_Of the former_s1te of_shifting'oultiuafion turned.into
grassland is'usuaily hardkénd'has bad'phySical and Cheﬁibal
'naﬁure;. Over thousands of years, trees had Constltuted v1rgln
forest with huge trees and stored nourlshment 1n ecologlcal
system, But, the thlckness of surface soil layer is'often around
10 .cm only.  So if once cultivated to bare land, the,fropical
environment of much tainfall forces to erode and degrade of the
soilg thus end up -in grassland..

_ MoreOVQf,nthe grassland .giues bad influences on the regibnl
For example, if it is extendéd,agréssiend'On'mountain side, it is
difficult to run a stable farmlng in flat part of the mountaln
foot for long tlme. '
Hereafter; it is'desirableJto'increase poPuIetion absorbing pouer
of thls region by sc1ent1flcally establlshlng classxflcatlon of
land use, engaglng in conservatlon of forest, 1mprovement '
of land, propagatlon o; cultlvatlng technlque.and also 1ntr0ductlon
of other industries. '

1.3.6 Outline of Transmigration Plan

The Indonesian Governméntfis promoting transmigration plan froﬁ
Java region.to_outeﬁ islands.as well as the active family planning.
transmigretion;to“the East Kalimantan by the third progrem-wil] be
discussed later. Concernlng the long term Vlew of the transmlqratlon
plan, an off101al of Immlgratlon ‘Bureau told, "lt is planned to .
1mm1grate 2 million households, about 10 mllllon people, |
dellberately from Java Island reglon to outer 1slands in 20 years
from 1981 to:ZOOO. "his planned transmlgranes are considered to

prime the pump water to encourage voluntary immigrants.,
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- 2. Survey in Bast Xalimantan

2.1 Purpose of Survey
Examples axe not'few that dry_up‘of_rgséurces and aggravatiﬁn of the
“environmental condiﬁibns cauéed by human behaviours.have;played a
role in the decline of many civilizations. One of the biggest

factors is the destruction of forest.

The largesﬁ factér which fQIées'tb éhange forest resources_and
environment is the cultivation for food production. Especially, the
e#tensiﬁe farming ahd_pastufagé are regarded to be the sources of big
damage. The extent which developmént for log utilization destroys
forests direqtly.is not always great. The area of sacrifice by it
is less thén‘tﬁaﬁ by cultivation. In tropical Asia, thé influx of
faiﬁer b? fofest.road constructed by forest exploitation is a problem
(Kétsura'Watanabe)a However,'the prablem is the subject of social
policy, not of forest exploitatidn'itself.
Today, the iﬁternational shortage of food is influenping greatly on
the decrease of forest owing fo the worldwide populafion explosion
and shift of eating habits to meat accompanied by the improvement of
Hﬁh@sﬁmﬂmﬂ& '
The develeopment of Dipterocarp fores£ resource which is regaraed to.
be the last remaining high quality broadleaf forest resource in the
w0r1d-with.8ignificant size has already passed its limit of exploitation,
and it.is decreasing in the Philippines and Malaysia.
'Nbfplace on'éarth can be'free from'ﬁhe influences of above problems
in internationally oriented contemporary societies. Therefore,
internatioﬁal prqbléms ére also included in the purposes of survey.’
Thé COntenté'are as fclléws?
(1} - study Qf_historicai and social problems concerning forest
utilization in indohesié'and in the world.

(2) Survey on change and social problems of forest development

in Southeast Asia.
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(3)

(4)

Survey on change and qoelal 1nfluences of forestry in East

a Kalamantan.

Survey on-curtent status.of forest land. use and.
influences on peéople's lives and environment in East

Kalimantan, particularly the pfoblem of - shifting qultivation and

- former ‘site of it.

2.2 Method of Survey

.'(1)

(2)

(3)

(4)

Survey was conducted by the following method AS'fbf the
related problems, part:clpated gurveyers Complle through.;omnt

dlscu55lons_based on publlcatlons and data.

'Through lnterpretatlon of aerlal photog, crcatlon of qreat—

'sphere land use cla551flcatlon flqure was requested to the first

group. And the way to utlllze the figure will be discussed..

Survey and data gatherlng in old vmllaqes where Shlftlng
cultivation was doneé in the past, in new v1llages where planned

transmigrants and voluntary_t:ansmlgrants live, in forest

development siteé-and in_theif surrounding villages was conducted. .

Results of fieid survey and gathered data was discussed for
analysis “and flllﬂg, 'DiscuSsion.has been held in‘Mulawalmén
University and Tokyo partlclpated by the : surveyerb of both

countrles.

2.3 Results of Survey

2.3.1

Soc1ety of Down Stream Area of the Mahakam Rlver in. East

Kallmantan

The - 1ocal admlnlstratlve organlzatlon of Indone51a congists of

prefecture (Kabupaten) ; which is divided into cournties (Kecamatan)

A county consists of villages (desa or Kampung) which is the =

terminal orgaﬁiZatibn of the adminiétratidn. ‘Further, villagelis.

diﬁided'into ‘a neighbor grdu? (. = Rukun Tetangga) _ Statusrdf

populatlon is shown accordlng to these admlnlstratlve organlzatlons
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The npmber of Counﬁy (Kecamatan):amounts to 340: 7 in the. 01ty
of Samarinda, 4 in Balikpapan City, 30 in Kutai Prefecture, .

9 in Pasir PrefecEUre, 7 in Berav Prefecture, and 13 in Bulungan
Prefecture. As an exémple, area‘aﬁd population by village in'the
Samb03a County of Samarinda City where survey was conducted are

shown in Table D4,

Samboja County is located in ‘Samarinda City and is adjacent to
Balikpapan City. Sungai_Seluang'Viliage where county office is
located is also.kﬁown.as.an oillpfoducing aréé and is attraéting
settlers. The area of the county is 78, OOO ha" total number. of
household is 4 932, total number of populatlon is 22,283 (1980)
and population den51Ly per square km 15 29." There are 13 v111ages
.1n the county, and they dlffer greatly in area. Salak Api Laut
Vlllage has only 500 ha. for populatlon of 934 whlle Sungal
Merdeka Village has 34,400 ha,for.3,315 people. The average
figures of villéges’in the county'ére 6,000 ha. of area, 1,714 of
population and 29 peoﬁlé per sguare km of population densitf. The

average number of people in & family in the county is 4.5,

Kutai Prefecture has 30 counties. One of them is Muara Kaman County
Which consists of 11 villaées iﬁcluding Muara Kamaﬁ ﬁhich is the
“main village located by the Mahakam River. 'Thg area is as large.

as 272,903 ha. with 1,965 households and 12,284 people. So the’
population density is only 5. To show the general image of villages
by using average figures.df the 11 villages, one village has the

- .area of 24,800 ha.,174 households and 1,117 peoplei Compared with
Samboja County,'the area of village is large, ahd population is
small. The averagé number. of people-in a;family is 6.3 which is

bigger.
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Table'bl

and Population of Samboja County by Village (1980)

Afea
w_ - |Popula- | No. of
: _ No. of Popula-{ tion people
Name_of village © . Area _house- . Jtion .dehsity, per
: 1000 ha.” | hold 1 people | family
i, S6i Seluang 3.000 388" 2,006 | 666 5.2
2. Sei Merdeka . 34.463 | 78t | 3,315 | 10 | 4.2
3. Margomulyo 3,363 16t 684 20 4.2
4.'AmboraWang barat 2.537 319 1,200 47 3.8
5. Amborawang Laut 3,077 243 1,039 | 34 4.3
6. Salok Api Darat 2.805 374 9931 35 | 2.6
7. Salok Bpi Laut 515 295 934 | 181 3.2
8. Wonotirto 1.517 290 1,388 91 "4.8_
9. samboja Kuala 9.326 772 | 3,554 38 a6
10. Tanjung Harapan 2.660 211 77| 36 ” 4.6
11. Sanipah ' 6.316 400 1,757 28 4.4
12. Handil Baru 6.050 600 3,073 51 5.1
i3, Ma Sembilang 2.443 288 1,363 56 4.7
Total 78.072] 4,932 | 22,283 | .29 | 4.5
‘Source: Sambﬁja Kecamatan

Sebulu County in the same Kutai Prefecture is located in the down-

stream ‘of the'Mahakam River from Muaré Kaman

There are 6 Villages

1nclud1ng Sebulu Vlllage in center Wthh is about 5 hours dlstdnce

in the upstreain of the Mahakam Rlver by a boat- tax1 from Samarinda.

The total area is 104,400 ha. , number of household is

population is 9,223 and populétion density is 9.

Average figures

in a village are 17 400 ha, for the area, 324 for the numﬁeifdf

households, and 1 537 for. populatlon

in a family is 4.7.
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Table D2 Area and Population of Muara Kaman County by Village (1980}

“TPopuia- | No. of

1 Tion
L _ No.: of Popula—| density people
Name of village - . Area | house- tion | persons per
' : 1,000ha.]| hold . kin? " family
L. Muara Kaman Ulu 26,7 35 2,879 11 9.1
2. Muara Kaman Ilix 21.1 | 165 | 1,444 7 8.7
3. Muara Siran 29.7 175 .. 860 3 4.9
4. Rotan Hampang . 21.1 96 556 _ 3 5.8
5. Benua Puhun 18.4 | 175 1,245 7 7.1
6. Teratak 19.7 190 1,131 6. 6.0
7. Sabintulung 26.91 411 2,133 8 5.2
8. Tunjungan 29.5 152 400 2 2.6
9. Sedulang - : 25.4 180 . -1,045 4 5.8
10, Menamang Kiri 270 40 - 199 1 5.0
1. Menamang Kanam 26.6 | 66 383 2 5.8
Total : 272.9 11,965 12,284 5 6.3
Source: Muara Kaman Kécamatan
Table D3  Area and Population of Sebulu County by Village (1980)
Popula- No. of
: - No. of | Popula- géggity people
Name of village Area house- tion persons/ per
' 1,000ha, hold _'km_g . family
1. Segihan _ 224 - 924 4.1
2. Sebulu Ilir L 290 1,419 4.9
3. Sebulu Ulu ’ ] 461 2,142 4.6
4. Beloro o 288 1,393 | 4.8
5. Tanjung Harapan 275 [ 1,189 i 4.3
6. Selerong 428 2,138 7 5.0
Total 104.400 {1,946 9,223 9 4.7

Source:  Sebulu Kecamatan

-502~




Table D4 Number'of_trahsmigrant per Year in All Indonesia
ﬁTranémigrated Transmigrated
Year ~family population
1971 4,171 18,870
1972 11,314 51,918
1973 21,412 101,881
1974 11,000 46,613
1975 8,100 34,985
1976, 13,910 63,237
1977 22,500 99,453
1978 25,079 110,818
West Kalimantan 1,000 4,239
Centfal-Kalimantaﬁ - -
South Kalimantan 2,148 - 9,529
East Kalimantan 2,409 10,620
' Total 5,557 24,388
Ratio of Kalimantan 22.2 22.0
1979 24,486 106,714
' West Kalimantan 199 830
Central Kalimantan 325 1,341
South Kalimantan 1,239 5,660
Bast Kalimantan 450 1,773
Total 2,213 9,604
Ratio of Kalimantan 9.0 7.3

Source:
1978/1979,
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2.3.2  Transmigrants

'Traﬁsmigration to'the'sfaté of East Kalimantan was amounted to 4,733
families with 19,317 people in 1969/70 which waé before the beginning
of the first aevelopment program périod. Since then, although
':there were ups and downs, the ﬁransmigration had been continued.
And by 1979/198ﬁ; the number of transmigrated faﬁily.and population
reached 15,090 and 63,966 resPectively. By the breakdown of
‘regions, Kutai Prefecture is-the largest in number of transmigrated
family and population:that accounts for 46.1% and 45.5% of total
respectiﬁely. It can be regarded as the center of transmigration
The next largest place is Balikpapan City which accounts for 25%.
.The humber of these settlement by transmigrants amounts to 29. Some
of our surveyed places were also settleménts by tranémigrants such
as Lempake which is located near Samarinda_City,.Teluk Dalam of
.Kutai Prefecture, Wonotirtonviilage of Samboja County, Sungai

Merudeka Village, and Ambo Rawang Darak Village. (Refer to Table D8)
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Table D5 Number of Accepted Transmigrants and Population of East Kalimantan

' Samarinda ‘Kutai | Balikpapan | Pasir |Bulungan| Total
Pricr to the
pYogram
{1954-1968) ,
Number of family 1,043 2,092 1,245 353 - 4,733
Population 3,915 8,534 5,352 . 1,516 19,317
Ist dévelopment
progran
(1969-1973) . :
Number of family 2989 1,223 154 351. 95 2,812
Population 4,305 5,651 591 1,528 425 12,500
Znd development
program
{1974--1978) . .
dMumber of family ~ 300 iOO .. 2,500 1,000 100 4,000
Population i,373 398 11,131 4,220 481 17,603
3rd development
program
(1979~ )
Number of family 0 3,545 0 0 0 3,546
Population 0] 14,546 | "0 0 0 14,546
Total _ ) -
Number of family 2,332 6,960 3,899 1,704 195 15,090
Population 9,593 29,129 17,074 7,264 206 63,966
Settleménﬁ numbeﬁ 3 17 4 4 1 29
Number of family (%) 15.5 46.1 25.8 11.3 1.3 100.0
Population- (%) 15.0 45.5 26.7 11.4 1.3 100.0
. | - _
Soufce: Buku Data Transmigrasi di Kali~Tim 1981
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2.3.3 Tribe

The characteristics of the Indonesian_society, “multi-tribal
soéiety", is the same also iﬁrKalimantan. In géneral, Dayak is

the originél tribe of Kalimantan, but locally, there are'also=
Banjarnesezand Kutainese. In the coastai afeas, other tribes haﬁe
transmigrated for commercial and transportation purposés. Recently,
Javanese have coﬁe in as.transmigrants. There is ho déta tb clarify
the reality of tribés in all regions. To show the data_of
previously stated survey field as an example, in Kuala Sémboja
Village of Sambojé County, the people consisted of 2,029 Bugisnese
(67%), 751 Bénjarnese (25%), 195 Javanese (6%), 32 Kutainese (1%)
and 24 people of 6ther tribes (1%).

In Sebulu Ulu Village of Xutail Prefectﬁre, Kutaineée who are the
major tribe in the region accounted for 73%, Javanese 25%,.

Banjarnese 1% and Bugisnese 1%. In Muara Kaman County, Kutaineée
had accounted for 60%, Banjarnese 20% and the rest 20% consisted

of Dayak, Bugishese and Javanese.
2.3.4 Religion

In Indonesia, Islam which is worshiped by 89.9% of the total
population (1976) plays a major role. The second largest religion
is Christianity, but it accounts for only 5.9%, followed by Hindu

which accounts for 1.9%.

When we regard the status of religion in East Kalimantan province,
there are 1.296 Islamic mosgues, 327 Christian (Protestnat) churches
and 109 Christian (Catholic} chapels (1978). Tt shows the highest

propagation of Islam.

To show an example from £he survey field, in Kuala Samboja Viliage
ﬁentioned before, most people are Islam which numbered 3,277 (99%},
and only a few were Christians. -In Wonotirto Village of the same
Samboja County, there were 1,333 Moslems{96%), while there were
only 55 Christians (Protestant) (4%). The rate of Islams is over-

whelmingly high in Samboja County.
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In Teratak-Villagé'bf_MUara Kaman County, there were 975 Moslems
(87%) , 90.Cath61ics-]8%),.40 Protestants (4%), 9 Pentecosts (1%)

and -8 of_other’reiigiOns (1%). The number of Christians combired
accounts for 13%. ' | '

' In Case of Sebulu Ulq'Village, Moslems Were'overwhelminqu.mahy
with 2,677 (99.8%), and there were only 5 Christians and 1 Buddhist.
In.genéfal, Islam was'pfopagated to evéry cornef.bf the rural
communities in East Kalimantan. A&nd Islamic mosgues and chapels

built in each village occupy the central place of peééants"daily lives.
.3.5 Tndustrial Structure
(1) Outline

East Kalimantan Provinces is the largest province in Kalimantan
Island with more fhanuéq million ha. of ayéa. Its population is
l.Olé.hillidn (1978}, and population density is as low as 5.
Petrolteum and timber arxe produced there. Recently, large-scale
agricultural development by farmers is in progress. Consequently,
the annual increase rate of population shows mbre than 5% and

development is grandually'proceeding.

The production volume of petroleum in 1974 was 9.05 million
barrel (5.2% of Indonesia's total production), but in 1978, it

has increased by 2.4 times to 21.91 million barrels.

Timber is the important resource as well as petroleum. As it

is described thoroughly in other part, only the outline about
timber is discussed here. The area of forest in East Kalimantan
ig 17.24 million ha. which accounts for 85% of total land area
in this Province. - In other words, it accounts for 14% of
Indonesia's forest area. Further, 683% of forest in the state

of East Kalimantan are production forests.

The timber production of East Kalimantan has reached significant
volume in 1968. 1In 1969/1970, the cut area was 0.07 million ha.,
and log prﬁduction was about 0.32 million m3. But in 1978/79,

the cut area and production increased to 0.25 million ha. and 10

million m3 respectively. The production volume accounts for
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' abdut 40%: of totai production: of Indonesia which made here the’
center of forest development in'Indonesia. Among produced logs,
Meranti accounts for little‘more than 80% and piays important
role also in export. In 1978/1979;_Eaet Kalimantan's export -
volume of_loq,was about 8.87 million m3 which accounted for about

44% of all the export of lcg of Indonesia.

Since 1980, the export volume of log have'dropped considerably
due ‘to the governmeént's policy to restrict export of log. But
as a supplier of log to related industries in the Province
including the wood industry settlement at the Mahakam River basin

near Samarinda, the log is still an important resource.

As for the marine products, in 1978, total of 55 thousand tons
was produced, out of which are 32 thousand tons in sea water

fiehery and 23 thousand tons in -fresh water fiehery.
{(2) Agriculture
1) WNumber of Farm households, Area of Farmland’

In the agriculture of Kalimantan, there are two types of managing
entity which is refered to as double_structure of agricultuxe

of Indonesia. One is gmall scale farm household,,and another is the
large scale estate. The farm housrhold is managed by peasant based
on the traditional agricultural methods. Foods for in-house

use are produced by family laborers, and they sell surplus
producte. Or in part, merchandiéed products such as coffee and
rubber are produced. Small scale farm households including settlers

are the domipant in this category.

The estate agriculture was origiﬁally capitalistic large scale
management 6wned'by foreigners before the World Wer I1. By '
employed laborers, exporting products such as rubber, palm oil,
and coffee were produced, But after the independence, they

were nationalized,

-208-



According to the 1973 Agricultural Census, number of farm
"house in Eaét Kaiiméntan is 57,594, area of.farmland was
92,533 ha.and averéée_farmland per family is 1.61 ha. In case
of the transmigrant settlers' farmhouse; as 2 ha. of land is
.distributed to each family, and cultivatable land of up Lo

5 ha. wés distribﬁted, the average scale after then must have.

‘been increasing with the continuation of transmigration.
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‘There are only 5 estates, and the combined area is 2,356 ha.

- According to the 1973 Agricultural Census, the area of farmland
managed by farmers'in.Eaét Kalimantén was 92,533 ha. Bréaking
dbwn the utilizétion conditions of paddy field and dry field,
paddy field was 20,980 ha.(22.7%), and dry field was 71,553 ha.

{77.3%) . The rate of paddy field is low in comparison with that

of all Indonesia..

Table p7  Area of Paddy Field and Dry Field in Indonesia (1973)

Unit:; 1,000 ha.

: :Totai of -

Regiocn 1. . "farmland. Paddy field Dry field

Area % ‘Area | % '_ Area | %
Sumatra .. . : 3,803 | 100 { 1,400 {36.8 { 2,403 | 63.2
Java, Madura 5,505 {100 4,235 76.9 1,270 | 23.1°
Bali., Nusafenqalag 1,209 i00 - 363 30.0_ 846 70.0
Kalimantan 1,868 | 100 o511 |27.4 | 1,357 | 72.6
West Kalimantan (982) | 100 (188)] 19.1 (794) | 80.9
Central Kalimantan ' (524) { 100 (69)[13.2 - (455) | 86.8
South Kalimantan (269) | 100 (233){ 86.6 (36) | 13.4
East Xalimantan 93 | 100 21 {22.6 72 | 77.4
Sulawesi 1,524 | 100 552 136.2 972 | 63.8
Maluku, Irian : 260 | 100 2| 0.8 258 | 99.2
Indonesia 14,168 100 7,063 [49.9 7,105 50.1

Source: Statistical Pocket Book of. Indonesia 1978/1979

Note: 1) ﬁased on 1973 Census. But area of dry field was
calculated by subtracting (2) paddy field from
(1) farmland.
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Ag an example,-area 6f land by type of viilage (kampung) as
follows. That is to say, utilizatidn'of land is different
according to the old/mew of village, énd_eéonomic‘conditions and
boundary of Viliage. Kuala Samboja Village is an old village
in-Samboja County lécated by the coast where County office was
once élaced in 1917. There are 900 ha. of orchard land in

total including coconut farm (BOO'ha), rubber farm (50 ha.)

and other fruit trees. The average area of farmland per family

is 2 ha. Wonotirto Village in the same ;ounty was first

cultivated by transmigrants in 1957. Paddy field is the main type of
land usage and account for 16.5% of total land. And the average
size of farmland is 1.8 ha. Sebulu Ulu is a village facing the
Makaﬁam River. Recently, by'the establishment of water way for
irrigétién, fields are changing to paddy fields. Its average:
‘size of farmland is 2.4 ha. All the villages have huge forests
which are the lands for shifting cultivation. The area of shifting
cultivation in coastal village of Kuala Samboja is about 1 ha.

per 1 household, while it is 1-2 ha.in Sebulu Ulu and Wonotirto

Villages.
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Table D8 Examples of area by type of land use in villages

Kuala '_Sebulu Wonotirto
Samboja Ulu ) _
, | {1980) a | (1980) a | (1981) b
(1) paddy field 50 800 ' 250
(@ pry field 250 |y 300 ) 75
@ Orchard land 900 J J
P : Houseland, Co
i @ garden farm 75 17 95
E}{ @ Fores_t,‘_ . '
& | grasstand | 7,801 7,984 7t
Lakes and
marches - 1,000 202
(@ others 150 | ] 184
® Total 9,226 10,101 1,517
Paddy field 0.5 | 7.9 . 16.5
pry field | 2.7 3.0 4.9
9 Orchard lfand | © 9.8 e - -
E Houseland, : .
o garden farm | ~ 0.8 0.2 6.3
El 'FQ_I‘GSt,.' : . ) . .
@ grassland ‘84.6 79.0 46.9
0 :
E' Lakes and . i
3 marshes - 9.9 13.3
Others . 1.6 : - 12.1
Total 100.0 100.0 100.0
(9)Nunber of ' _
farm household 643 * 461 **]. 230
Average size per o
household 2.0 | 2.4 1.8
O+@+0+@®@
. (&® . ba.
@ shittng cultivation . : ' _ :
field. ha. : 300 600 - . 460

Note: - 1} * Total number cf farmers and fishermen

- 2) ** Total number of houses in villages

Source: 1) a is baSedIQn inerview at site.
2) b is based on data of village. As for shifting

cultivation by interview.
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The folloﬁing table shows the percéntage of products produced in.
East Kalimantan agalnst the total volume in Indonesia. Although
rice in dry field exceeds 3%, other products are below 1% 1n terms
of both area and produced amount, whlch indicates the small role
that East Kalimantan plays in food productlon at present. (Refer

to table D12)

Table Di2 Rate of major agricultural products produced in East Kalimantan (1978)

Production

Area 1,000 ha. Production dquantity quantity
Co 1,000ton - : per ha.
A1l East All East Whole 1Rast |
Indonesia | Kalimantan Indonesia Kalimantan [Ery |mantan
% C % . % % ton| - ton
Paddy field rice 7,698151.7 ] 33 ‘38.4 24,172 | 52.7 67 . [.36.0] 3,14 2.03
' (%) | {100} *(0.4) {100) A 3)
Dry field rice i,2314 8.3 143 ~:56.0 1,599 3.5 63 33.8[1.30] 1.47
(%) | . (100} (3.5} {100} (3.9) .
Total of rice 8.,929i60.0 | 76 |88.4 25,7711 56.2 1130 69.8| 2.89] .71
(%)} (100} (0.9) (100) (0.5) . ]
Corn 3,025]20.3 3 . 3.5 4,029 8.8 2 1.1f 1.33] 0.67
(%) (100} (G.1)] (100) C(0.1) : '
Cassava 1,383 9.3 5 5.8, 112,902 1.28.1 | 44 .23.6] 9.33] 8.80
S (%) (100} {0.3) (100) (0.3)
Sweet potato 3011 2.0 . .1.4 1.1 2,083 4.5 -9 . 4.8] 6.92] 6.43
(%) {100) (0.4} {100} | - (0.4) | .
Peanut 5061 3.4 0.8 1.0 446 1.0 0.5 - 0.3 6.88] 0.62
(%) (i00)§ . - (0.2) (100} (0.1) . o
Soybean 733 4.9 1 1.1 617 1.3 0.8 0.4 0.84; 0.80
(%) {(100) {0.2) (100) (0.1)
Subtotal 5,948(40.0 | 11 12.8 20,077 | 43.8 56.3 30.2] 3.75] 5.12
(%) (100} (0.2} . (100) (2.8) :
Total of majoxr 14,877{100 86 1040 45,848 | 100 186.3 100. 3.08] 2.28
products (%) r_(lﬂo) (0.6) {100}

Mote: This statistics does not include all the products.
Source: Statistical Pocketbook of Indonesia 1979/1980°

Date of East Kalimantan is same as in Table D13,

2.3.6 Creation of Land Use Classification Map by Aerial Photo

Interpretation

Upstreaming the Mahakam River which flows through Samarinda City to
the northwest for about 80 km, there is Sebulu Village where P.T.
Kutai Timber concession is located. -We have obtained an aerial photo
of the compahy's forest concession and a topographical map{

An interpretation of the land usage divisions was ordered for a 20,000
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- ha portion of the photograph and the results laid over the topographical
map. The value and possibility of utilizing this sort of map in the
future was demonstrated by this.
Thé value and pcssibility of utilizing this sort of map in the ' future
was demonstrated by this.
(1) Objective

Among the missions, the following are most_important. (1) apply

. academic research results of other division to the community.

Or conversely, {(2) to find issues those are reguired to be solved

for the community, and suggest to a researcher, policy makers and

the general public in order to solve it.

Consequently, in addition to the field survey to:.gain base for
characteristic classification, it is necessar¥y to grasp accurate
issue in broad perspective and to seek an approprlate measure.

For that purpose, it is required to know the status of land use
classification of broad'region and to grasp issues from broad
perspective. The utilization of the aerial photo interpretation is
the right method for this purpcse. Characteristic and pertial
field survey will be the premise and enables is gras?ing of

issues by determining adegquate survey field effectively.
2y Precedent -

The accurate topographical map and forebc.type map aré indis-
pensable for the making of development plan and its busiﬁess
management Aerlal photos have been used in limited section

since preway days.

Howevér, in the age when it was difficult to use them scientifically
and economically, in general,.it'took lots of labor and time to
repeat-grouﬁd survey to obtain these two maps, and it was the only way.
and time, this activity had been the hindrance of making a long .

term plan.

Since the_ae;ial photos interpretaﬁion have begun to be used,
survey period has-shortened.considerably, and maps became very
accurate. That 15, ‘as for the topographlcal map, an accurate
map can be obtained by 1nputt1ng aerial photo 1nto graph machlne.

and as for the forest type nap, the c1a551f1catlcn is 90351b1e
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by aerial photo  interpreter if_claséificatioh standards are -

suggested by people.with experienéé. TfoPigal rain- forest will

be classified according to its purpose into huge forest, very

high.forest, high fbrest, medium forest and low forest.

Furthermore by interpreting the type of forest which equalizes land condi-

tions, form and coloy of cyxown, we can clasgify the dominant specles group,

As same classification of land use, soil and vegetation can-
also be performed. So if a typical district is chosen and ‘sampling ground
survey is conducted, it is possible to clarify conditions of iocation,
classification of land use, standing stock of forest, and
composing tree spebies. If secondary analysis of aerial photo based

. on these data is deciphered, maps for specific purposés_such aSldetailed
forest type ﬁap with amouht of standing stobk by tfee speciés for
forest development, classification map of land utilization, etc.
as well as the distribution status of forest for development'and

non-development in all forest area could be made.

2,3.7 DJata Obtained by Aerial photo Interpretation (refer to

clasgification map)

(1) Type of Forest

17 clasées of forest type, including 2 types of swamp forest, are

obtained by standards such.as (1} 3 stages by the height of trees,
{(2) 3 classes by the size of crown's diameter and (3) 3 classes by
the crown density. Decipherment for the tree species was not

performed.,
(2) Status of the Former Site of Log Utilization Development

Classification was done into the selective cutting district of

slight degree and excessive degree.

(3} Status of Secondary Forest
On the photo, secondary forests which seem to have grown on the.
former site of shifting cultivation were classified into 2 catego-
ries such as extremely young forest and very young forest. As for

the identification of heath, adjustment by field survey is neces-

sary.
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(4) Status of Grassland

Classification.was performed into 3 categories by.the height of

grass,
(5) Others
Plantations, paddy fields, swamp and villages were deciphered.

. It was found out that it is possible to diégrammatically

classify more than 28 kinds of land utilization.
2.3.8 Use of Land Use Classification Map
(1) Log Utilization Development Plan
Already describéd;
(2) Cultivation Plan

Superior cultivated field must meet conditions such as
good forest with topography and location suited for products.

For that purpose, investigation by overlapping forest type map
and other vegetation map over the topographical map, contrésting
with utilization c¢lassification gefined by Group 1, and, further,

by examining the ground survey, could dentfy the land selection..

In séleéting the cultivatiﬁq laﬁd, not only the forést'land but
also, in'many casés, swamp and grassland could be the candidate

by use of irrigation. Tall tree forest not always turns toe - good
quality cultivated land. There are difference in thickness

and humidity in surface soil layer of forest land depending on

the composition of tree species in tall tree forest.

If the location of forest to be developed or cultivated is marked
on the map, the layout of roads, necessary buildings and facilities
could be pre-determined on map by overlapping it over the topograph-
ical map again. Through this procedure, cutdcor survey coﬁld be

proceeded quite rapidly and effectively,
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Aerial photos interpretattion are not only used in wide area
distribution survey of land ¢lassified in texrms of.status, such

as former site of development, shifting.cultivation and its former
site, secondary forest, grassland, and swamp,_and'degree of
devastation, as well as research to support academic work. Tt is
also the characteristic of this SQrVey research to combine it with
field survey by many experts to make utilization classification

of land.

2.3.9 Expectation toward Aexial Photo Interpretation

it is known that there is correlation between type of tree and physi-
cal nature of soil and form of trunk (moreover, the volume of trunk}).
Thefefore, the development of technique to dentify major tree spacies

in aerial phote is important.

Just as it is possible to identify tree dpecies on ground by observ-
ing form and color of crown from diétance, it'must éisa be possible to
identify it on photo. Some kind of tree species was identifiable

in limited range in the past experimeénts. For example, in Shorea
spp,'there are tree groups of soft and hard materials.

These twe groups could be identified by the color of crown taken in
photo, and the validity is examined by ground survey to a certain
extent. (30)  But it is not sufficient to apply for aerial photo
interpretation, yet. Further development of scientifical identifi-

cation technique is desired.

And at the same time, if the relation between tree species and crown
form becomes to ke used academically, it is expected that the area

of aerial photo utilization would expand as well as quick survey.

The reclamation of transmigration settlement'dufing the period of this
field survey which lasted for about 1.5 years has brought drastic
change in forest and forest land. Aerial photos were used in these
cultivation plans. But the necessity of preliminéry survey by
interpretation .concerning the change after reclamation or influences
vhich reclamation gave on neighboring forests ls recognized. It was
concerned that shifting cultivation with short Fallow period might
intrude along logging road. Periodical examination by aerial photo

is also efficient in forest management. .
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2.3.10 Suggestion of Field Survey by Land Use Classification Map
" of Interpreted Aerial Photo .

In order to conduct survey by using aerial photo, it is necessary to

follow the following procedures.

(1) According to the purpose of survey, determine items and. stan-

daxrds of photo interpretation by experienced persoﬁnel.

{2) Interpretation is performed by these spééialists. Topological
map and land utilization classification map are made. Depend-
ing on necessity, geographical features chart, geological

features chart or soil map will be made.

(3) Based on the data obtained; a field survey plan is made through
brain storming by the party concerned. In some cases, the final
decision of the survey plan must be preceded by the preliminary
survey. The extent of this research was limited to the

clarification of a method to use aerial photos.
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