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PREFACE

It is with great pleasure that I present this report
on The Management Plan of the Upper Musi Watershed in South
Sumatra to the'Government of the Republic of Indonesia,

Thls report embodles the result: of a fea31blllty study
which was carrled out in the’ Upper Musi area,_South Sumatra
for 20 days f:om July 1, 1979 and for 30 days from January
13, 1980 by the Japanese survey team commissioned by the_
'Japan Internatiohel3Cooperation.Agehey'following the request
of the Government of the Republic of Indonesia to the Govern-
ment of Japan.

The survey team, headed by Mr. 'MeanUki'Reﬁi§5malhad
a series of close consultatlons thh the OfflClalS concerned
of the Government of the Republlc of Indonesxa and conducted
an exten51ve field survey and_data_ana1y51s

I.eineereiyehopezthat this report will be useful as a
basic reference for development of the region. '

I wish to express my deep appreciaﬁion'to the officials
concerned of the Government of the Republlc of Indonesia
for their close cooperatlon extended to the Japanese team.

-August , 1980

Keisuke Arita
President
- Japan Internatlonal Cooperatlon

~ Agency






FIELD SURVEY FOR WATERSHED MANAGEMENT PLAN
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PRESENT CONDITION OF LAND USE
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I. OQUTLINE OF THE SURVEY

1. Survey Objectives

‘This survey ls intended to analyse and use the results of map-
ping by aerial photographs (preparing of topographical maps and of
forest survey (forest analysis and topographical analysis) for the
Upper.Musi'Forest Development Survey conducted by the International
Cooperation Agency in South Sumatra, Republic of Indonesia, and also
to formulate a watershed management pldn @hich takes account of land
conservation and afforestation fof headwater conservation by carrying
out other necessary surveys and analysis of data,

Note: As-for.the results of the forest survey, refer to the

report {JICA: March, 1980).

2. Survey Area

The survey covers an area of about 400,000 ha in the Upper Musi
region of South Sumatra, Republic of Indonesia. Fig. 1 is a general

location map of the area.

The survey area is located at 2°V3°S and 102°V103°E, with the

elevation varying from about 50 m to 1,200 m.

Administratively, the survey area is mostly situated in Kabupaten
Daerah TK. IT Musi Rawas, the westerh'pérﬁ of Propinsi Sumatra
Selatan; the éouﬁhern part of ﬁhe survey area includas'Kabupaten
Daerah TK. IX Lahat and a small part of Kabupaten Daerah TK. It:
Rejang Lebong of Propinsi Bengkulu. The Keéamatan and Perwakilan

Kecamatan covéred by the survey are as listed below.

a. ProPinéi Sumatra Selatan

(1) Kabupaten Daerah TK. II Muéi Rawas _
Kec. Rawas Ulu, Kee. Muara Rupit, Kec. BKL. Ulu Terawas,
Kec. Kota Lubuk Linggai, Ke¢, Miara Beliti, Kec. Muara Klingi,
Perwakilan Kec. Tugumulyo, Pexrwakilan Kec. Jayaloka

{Total: 8)



(2) Kabupaten Daerah TK. II Lahat

Kec, Tebingi Tinggi, Kec. Kikim

b, Propinsi Bengkulu

{Total: 2)

(1) Xabupaten Daerah TK. TI Rejang'Lebohq

Kec. Padany Utak Tanding

{Total: 1}

3. Survey Period and Survey Staff

(1) Survey period

June 14, 1979 % March 31, 1980.

During the period, two field Survéys.were conducted: Prelimi-

nary Survey for the Watershed Management Plan: from July 1 to July

20, 1979; the present survey: From January 13 to February 15, 1980.

(2) Survey staff

The present survey was conducted by the Japan Forest Technical

Association entrusted by the Japan International Cooperation Agency.

Membe:s'of'the survey staff are as listaed below.

MaSayuki KAJIYAMA -

fokuﬁi KASHIYAMA.
" Padac OBARA
pumitake HAéHiZUME.
Kiyoshi MOCHIZUKI

Taichi WATANABE

Technical Specialist, Head of Survey

Department

Chief Researcher, Survey Déparément
Sectién Chief, ?lanﬁing:Departﬁent
Section.chief, Survef'Depaftmént
Acting Secﬁion.Chief, Sbrvef Depértmeﬁt

Acting Section Chief, Survey Department
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Fig. 1. Location map of the projected survey area







I1. SURVEY APPROACH

1. Significancé of the Watershed Manaqement Flan
(1) significance of the Watershed Management Plan

The term "watershed.managément" may be understood in various
WAY S, Watérsbed.management has clear objectives in such cases as
discharge conﬁrol'and sediment discharge contrel. What ié CONmMoOn
to both cases is that the ultimate goal of watershed management

is effective use of land.

A watershed managément plan is often carried out when an
undsirable conditidn exists in the area concerned, e.g., flood-
ing, draught, ineffective use of water and exceSsive sediment -
discharge, to éérreCt such a condition so that social and economic

development of the area may be ensured.

That is to say, in considering watershed management, the
approPriate'proéedure'will be 1) to ascertain the.problém'in the
area concerned and 2} to formulate fhe'couﬁtérﬁeaéure.'.There may
be different methods_in ascertaining the problem and in formulat-
"ing the necessary.Coﬁntermeésure. This is because the.problem in
the watershed is by no_mééns caused by a singié factér; it is rather
due to a Compliéafed COmbination of many factors. Consequently,
the countermeasure may be conceived and selected from different

viewpoints.

{2) Significahde 6f the foiest:in watershed management

Thoﬁgh there are differentrméthods of watershed mahégement as
descriﬁed_above ﬁnder {l),.the forest secgtion in the sﬁrvey area
occﬁpies the headwater area, having a large share in the Eotai
aféa{' It has.been proved in various parts of the world that the
_headﬁater conserVatién functioﬁ and the sediment run-off preventive
function of the forest are pléying impértant reles in ﬁhe conserva-
tion of the watershed. " Therefore, making good use of the forest
with ‘such conservation functions constitutes an important measure

in watershed management.



_However, in making good use of the forest, it is'imﬁqrtant to
ascertain.the functions of the fovest work on the problem Of:the‘
area concerned, i.e., what role and to what extent the foresgt can
play in its relation to the area, Further, as the forest is an
impoxrtant source of forestry pro&ucts in addition to its cbnservan
tion functions, it is necessary to ascértain as to what role in
‘this respect the forest should play in ordef to contribute to the

area.
{3} The mission of the present watershed management_plan

In formulating a forest management plan for thé area concerned,
it_ié no doubt important to study the prospects of yield based on
the forest composition;.but they should contriﬁute to the écohomy-
of the area and to the wellebeing of fhelresidents,‘alsoxmaking_.
“full uée.of the conServationrfuhcﬁions-of the forest. ln.qthef
wofds,‘it is necessary to conduct forest maﬁageﬁent which responds

to the problems of the area.

This survey is intended to study forest.ﬁanagement in responée
to various_problems of the area from the macroscopical_poiht of
view and how effectively the forest may be utilized on the bas;é
of watershed managemant so that basic guide lines may be-recommended

for formulating individual forest management plans in the future.

2. Problems of the Watershed and the Survey Ap?roach
{1} Survey approach -
Though the'prébléms of the Wateished éover_a wide range, the
survey is, because of its objectives, to be confined to the matters

relating to the forest.

Though the problems may be ascertained-as a result of vafious
“ field surygys conducted from various angles, in 'view of the limited
survé? périod'and'also the limited capacity of data collectibn,.the
survey 1is to. center om th§ problems described below on the basis of

those data collected prior to the survey.



(i) In view of the reported frequenéy of flooding and sediment
run-off, the problems are the rivér conditions in the_water—

shed and the damage to the area,

{Countermeasure)

The relationship between the river conditions and the
_distributidn of forests in watershed is to be obtained to
study the justification of the response based on the disaster

preventive function of the forest,

(1i) In view of the reported intrustion of the forest area by
burning and shifting cultivation, the problems are the actual
situation ofIbUrning and shifting cultivation and its effects

on the conservation of thes watershed.

{Countermeasure)

In order to aéceftain.apprbpriate land use and to stop
any reckless use of land, the method of determing demarcation
in land use including the preservation of the forest area is

to be studied.

{iii) In view of the conditions of the undeveloped forest area widely
spreads - over the_watershéd,rﬁhe probiem is the approach to

forést_management in relation to (i) and (ii).

(Countermeaéure)

The ‘actual conditions of the forest and forest deploy-
‘ment in¢1ﬂdinq above (i) and (ii) are to be studied as well as
the posSibility and thé.method of the development of the

forest resources.

{2) Sﬁrvey method

According to the surﬁey approach described above, the méthod

of survey was determined in detail as shown in Table 1.



Table

1.  Surxvey method

Problem

. Survey method

River conditions in

the watershed

(1)
(2)
(3)

(4)

{5)

(6}

DiSdharge and sediment content to be
measured at model points.

A

Survey of land use and forest condi-

tions in the watefshed.

Fiéld survey on the damages by inter-
viewing.

Analysis of thé relationship between
discharge, sediment content and land
use, particularly forest distribution.
COlleCtibn'and'analeis of data on
rainfall.

Analysis of and comments on the results

of the survey.

Actual situation of
burning and shifting
cultiVatiqn and its
effects on watershed

conservation

(1)

{3)

(4)

(2)

Survey of the distribution.and the
actual situation of burning and shift-
ing cultivation.

Analysis of the relationship_betweeﬁ
discharge, sedimeny’ content and the

above distribution and situation.

Field survey of local conditions

" (living condition, agricultural pro-

duction) .

survey and analysis on land use by

gradient.

Actﬁal situation of

unused forests

(1)

(2)

Survey of the distribution and actual

"gituation of forests.

pistribution of forest. resources -

(analysis of statistical datal,




Probl ém Survey method

(3 Analysis of the determination of the
forest region in land use.

(4) Analysis of the relationship between
the current condition of the natural

forxest and natural environment,

{5) Evaluation as a production forest.




IT1. ANALYSIS OF THE RIVER CONDITIONS IN THE WATERSHED

~ with special réfere'nc'e_to discharge and sediment content -

Many of the rivers in the watershed are reported to have bheen
flooded many tlmes in the ‘past, caus¢ng damage, and the actual situa-
tion of land use, partlcularly ‘the dlbtrlbuLlon of forests, seems Lo
~ be closely related to the runmoff of storm sswage and erosién. The
reldtionéhip mentioned above is, therefore, to be inyéstiéated and
the selection of'a.countérﬁeésure based on the disaster preﬁehtivé
function of the forest is to'be.Studied; Accordingly, it was decided
to conduct the survey according to the survey method and items des-~

cribed below.

1. Survey Method

Fiftwaive suxrvey points were selécted'on the riyérs in the
watershed according to the criterion given below to obtain the dis-
‘charge by measurihg the width of the river, depth and Qelocity At
the same time, watex samples were collected to measure the sediment
content. Further, ¢ollection and analy51s of data on the mateoro-

'1oglcal COhdlthnS, partlcularly the ralnfall, were carried out.
(1) Criterion for selédtibn
- On the basis of the results of the previous'survey'on land
use in this aréé,'survey points were located in the 1ower reaches
and selected 1n the forest area, rubber forests, grassland and
farm Land to ascertain the relatlonshlp between the land use and -
© river COndlthnS. Further, addltlonal four points were SEL up in
~areas other than the prOJected survey area for reference purposes,

-Flg 2 shows the positions of survey points, (Fig. 2 and Attached:

table l-are based on the same watershed division.)

- 10 ~
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{(2) Survey operation
a. River width ........ to be measured with a range finder.

L. Depth crrassrsssaas. EO be measured by'means of a tape with a
sufficient weight to reach the river

bottom.

G. Velocity ........... to be computed by measuring the time
required af a float to travel a pre-

measured distance.

d. Sediment content .., the river water is to be coliected with
a jar of 500 ml and a sample of 15 ml is
to be placed in a tube. _Aftéf six;hours,
the deposition is to be measured and the
remaining.water filtered. After drying,
the sample is to be brought back to Japan

to be measured,

2. Characteristics of Rainfall
(l). Theré aré fivé pregipiﬁétion'statioﬁé'f0f the survey as shown
' by Table 2, of which foﬁf ére 1ocatéd within the suiﬁey area, As
shown bj_Fig. 2, these stations are located relatively to the
" center of_thé surVey area. . There are thirteen station, as shown
by Table 3, in Lahat Kabupatén adjacent to the survey area. The
monthly data.on. rainfall wére collected from the five stations in
thé projected survéy area fdr tﬁe period 1970-7% and from the

thirteen stations in Lahat Kabupaten for the period 1970-79.

In addition, measurement of the rainfall was entrusted with
Muara Kulam in . the north of the survey area and the daily data on
rainfali were,thus obtained for the period from July 25, 1979, to

January 23,'1980.

{2) As. regards the annual rainfall in the survéy area, complete
data without missing months are available only for Muara Rupit

(4 years), B, K, L, Ulu (5 years), Tugumulyo {9 years), Lubuk

- 13 -



Linggau (7 years)-and'Muara'Keiingi (1 year), Further, the annual
rainfall shows large fluctuations wibth the difference between
maxlmum and mlnlmum belng 1, 096 mmn at Murara Rupmt, 2, 659 mm at

B, X L, Ulu, 2,13} mm at Tugumulyo and 971 wm at Lubuk Llnggau.

Farther, the monthly.raihfall'and the number of rainy days at
each statlon fluctuate greatly. “The same can be sald of the'rain—

fall in LahatVKabupaLen.

_ Accordingly, it was dec1ded to obtaln the average values of
the daily ralnfall and of the number of ralny days from as many
data as possible, The average monthly rainfall was thus obtained
" for those wonths for whlch data_ware avallable; the annual total
was then obtained as ehown'Ey Tables 2 and 3; These tables shown

the general rainfallzsitqation in the survey area.

{3) The dry season in Indonesia:is‘seidnto be normally from May to
October and the.wet-season.frbm Novemher to April. Ae the table
shows, the ﬂifference in raihfall;betweeh the ee-called dry and
wet seasons was falrly clear in the. survey area, lndlcatlng the

ex1stence of dry and wet seasons Ln average terms

(4) Judging from ﬁhe‘dietributien'of.monthly-rainfall3at eeeh"
station, rainfall is extremély 1oca1ized;-—As'£he eteEions-in-'
Lahat Kabupaten'are between 708'ana 47 m iﬁ'elevatioﬁ, the'rélation—
 sh1p between rainfall and elevatlon was also studled but no clear

relationship emerged.

(5) When the relatiehship between the monthly rainfail.aﬁd the
numﬁer.df-réihy days isfexamihed“ageinst3the annual data, we find
that ‘there ig little relation between-them'at every stetidn; a
month Which has a Larqé amduntfdf-rainféil~does'ﬁot ﬁééesSarijy'
have a 1erge number of rainy days. This is probably due to a’ re-

latively hlgh frequency of heavy raln.

-~ 14 -



{6) .Data on the daily maximum rainfall of every month for the period
1977-79 were collected for each station in the survey area as

shown by Table 4. The table also covers. Muara Kulam.

As_the'tablé éhows, quite many months are miésing from the
data,_makihg an;accurate.judgemént'diffiéult. It éhows, howevér,
that the month in which_the largast and the sécond largeast daily

'_rainf&ll occurs varies from station to station. However, . they do
‘not appeai in May-June at all stations and relatively few.appear
in.July4October; the period from November to April seems to show

a hiéh frequency.

Accordlnqu, judghnq from the limited data, it may be con-
cluded that the largest daily - ralnfall of the year appearing in
~ the ‘survey area is due to showery rainfall which often occurs

during the so-called wet season.

_(7). To sum up, it'may be concluded that localized showers have an
infiuence‘upon'the rainfall at a given point around the survey
area. Accordingly, it is difficult to estimate the distribution
of rainfall in.ﬁhe survey area from the data obtained over a limited

number of years of observation.

{(8) 1In formuiéting a watershed management plan, it is also important
to ascertain the rainfall situation in:thé‘heaawaters forming the
upper reaches of those rivers flowinq across the project survey
area. However,'sinqe no‘bbservation had been made in the past,

it was impossible to obtain data on rainfall in the mountain region.

- lS....
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3. Results of the Survey and Comments
(1) River discharge
(i) Results of the measurement of river discharge

- The results of the measurement of the river discharge are
as shown in Table 5. -
(ii) - Reélationship between the measured discharge and the area of
the watered '
o The relationship between the discharge measured in the field
survey and the area of the upstream watershed was studied by
-_prepéring a correlation diagram (Fig. 3) with the followiny

‘results:

a., When the discharge is Y and the area of the watershed area.
© %, the distribution shows a high correlation coefficient of

: O.8762 along the regression formula below.
Y = 0.00136X + 4.09441
{However, extremely abnorhal samples, No.'7; 10 and 40 were
exaluded from the computation. The area of the watershed
was measured on the 1/100,000 topographical wap, including
the area outside the projected survey area.)
In genetal,'the amount of -discharge is in proportion to the

area of the Qatershed.

b. .There were some abnormal samples away from the general trend
“{deviating from the regression’line), i.e., © sémples showed
small discharge in relation to the ared of the watersﬁed}
7.samples showed iarge dischéfge in_rélation to thé watershed

area. (See Table 6.)
.(lil) Comments
a. Though the discharge normally increase as the area of the

. watershed increases, the results of the survey show some

abnormal samples which may be analysed as below.,
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Large discharge in relation to the area of watershed ils seen
~dn’"a sample with a relatively small area of watershed.
This is probably because a small area is greatly affected

by localized rainfall.

‘simall discharge is seen in a sample with a large watershed

T area, This is prohably'because the discharge per unit area

" becomes to be_smali due to localized rainfall in a large

watershed area.

The geherel trend (expressed by_the_regreseion.line) is
seen 1n a éampie with falrly large watershed areas and a
relatively high forest ratio. Average discharge is shown

in large watershed areas with forests.

During the period of the survey of rivers (January 23 - 30,
1980), ralnfall at eurvey p01nts was recorded on only two

days. The flne Weather corresPonded to the dry season and

'accordlng to the local ‘res 1dents, the dlscharge was even

smaller than durlng the dry season.' If so, all watershed
areas should show the same tendency. but the dlscharge was

extremely small at sSome pOLnts, pausxng a questlon.

Accordlng to the fleld surVey by 1nterv1ew, the water
leVel would normally rise 30 mln.'after ralnfall return1ng
to the ‘mean level after two hours (e 9., ‘Katu and Kuwis
Rivers). The water level might also rise by 2-3 m (xulus
Riﬁer ef'Napalicin,_Beliti_River of Muara Beliti and Gegas
River of Sekakalya). Judging from these facté, the dis-

charge was greatly affected by the pattern of ralnfall prlor
to the measurement. It seems that the‘dlscharge in this
area 1is subjected~moie'td»localized.shOWers which have the
CharaCtLrlsthS of ralnfall (already methioned) than to the

area of the watershed

- As mentloned, the dischargé observed duriﬁg the-Survey

_91m11ar to that during the dry season even in the ralny

- 23 -



. season. TIf the normal condition of the rainy -season prevailed,
the relationship between the.discharge and the forest dis-

" tribution would have ewerged more clearly.

d. Though the preseht situaﬁion of watereheé development is-
exten51ve, it w1l1 be more 1nten51f1ed and the land use w1ll-
change to the SOclal and economi.c development accompanlment.
The effect of dlspharge control by the forest will only then
appear clearly and the forest ratio of the waterehed area

will be the decisive factor in controlling the discharge.

{2) Sediment content
(1) Methed of analysis

a. SOOccusamples of the river water were collected and filtered

with a filtex paper.

b, The fllter paper w1th Lhe half ‘dried sedlment Was placed in’
a v1nyl bag and brought back to Japan. The sedlment was
first drled at a laboratory for three houls at 45°C After

‘one- hour, the sample was welgheu on the Mether s dlrect

reading analytmcal balance.

c. In the meantlme, 30 unused filter papers were soaked in
oletllled water and ‘then &rled at 45°C.3 After two hours,

the average welght was cOmputed

“d. fThe average weight bf'tﬁe anused filter paper was deducted

from the weight of the sample to obtain the sediment content.

. e. In order to compare samples, the sample oﬁ_fhe.emallest _
weight:(Sample No, 30)'was_used as the base 0 to obtain the

ratios of-ihcrease in weight of'other samples.

f. In addition to the measuremenﬁ by instrument, 47_samples
were compared visually to ascertain the degree of pollution
from the amount of sediment on the. filter paper and were

c¢lassified intco four classes. .

- 24 -



g. In ;ome éases, the upper reaches of the river where the
samplé'was_taken extend furthex inland from -the projected
survey area, Accordingly, the area of the'upstream water-
shed for_each sample was measured on the 1:100,000 topo-
graphicaL map.-_As the previcus surVey on'land.use covered
Only.the_projected_survey-area,.these-conditions of laﬂd
use are not clear in a strict sense, but éstimated by the
applications of the results of the pervious survey on land
uvse. (On the whole, the ratio of natural forest_will-be

¢onsidefably high, while other ratios in land use will 'fall.)

(ii) Results of the analysis of river water samples

The results of the above analysis may be summarized as

Table 7.

a. The total weight of the sample varied from 1.13935g of
No. 30, the smallest, to 1.20325g of No. 32, the largest,
with the average being 1.17353g.

‘b. The weight of the unused filter paper varied from 1.12828g
to 1.21325g with the average being 1,18364g and the standard
deviation 0.01949. ' ' '

C. The average sediment content was 0.0101lg per 500cc.

d. The average ratio of'inc:ease over the sample of the smallest

weight (No. 30) was 3.00%

e. The results of the visual comparigson of sediment content
were_checkedjas shown below by the ratio of increase above:
-Hmentioned corresponding to each category of classification,

we found that visual observation was correct in general.

Category L ........ 2.55%

" 2 ... el 2.93%
"3 li.... 3.44%

* s 3.94%
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Table 8. Visual comparison of sediment content
' and the ratio of natural forest.

sediment .

i S Madium
t : o
content. Tow (1) ‘ High (4)
classifi- (2) (3) o
cation _ ]
' . i o of| . wtio of|. - . |Ratio of
Sample Rath of Sample Ratio of Sample Ratio o Sample ?lo ©
Item ST [natural - : natural natural natural
number | . number | . number R number
forest | forast : forest, _ [forest
1 7 21 67 4 78 7 | s
2 84 25 72 6 7| 12 | 83
5 51 26 4Q 10 66 42 3
11 76 27 83 13 96
15 77 29 84 19 56
= 24 53 47 _ 5 20 64
- 28 80 52 13 22 67
4 .
% - 30 53 ‘53 10 23 B4
@
n 31 93
£ = '
g 32 72
O
" 34 8o
O .
H 35 71
g 36 | 60
8 37 65
ﬁ' 38 65
5
5 .39 6
o . .
e 40 37
Uy
0 41
.-3 |
i 44 8
P
m 46
48 19
49 8
50 4
51 8
- '54_4_ -11
Potal 1,170 374 572 117
Average 6.8’ 46.8 7L.5. 39.0
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{iii) ‘Relationship between the sediment content of the sample and
the conditions of land use in the upstream watershed area
The results of the analysis of water samples showed that
the total weight of the sample.measured mechanically was in
general smaller than the weight of the unused filter paper.and
that the standard deviation of the weight of the filter paper

was larger than the sediment content.

Accordingly, in order to ascertain the relationship between
the sediment content in river water and the conditions of Yand
' qsé iﬁ-the'upstream watershed area, the classification of
sedimeﬁt content made'Qis&ally was used as the standard. As
_ regards'the‘cénditiohs of land use, attention was paid only to
the ratio of natural fdreét'to.ascertaih'if the natural forest

wés effective'in.éheéking sediment run-off.

thus, as Table 8 shows, as far as Categorles 1 and 4 are
concerned, we find that if the-sediment_conteht is High, the
ratip of natural forest.is low;.if the former is low, the lattexr
is relatively high, HowéVQr, if we take the medium category of
visuél classification into consideration, considerable doubts

arise as to the accuracy of the tendency.

(iv) Comments,

a. As the rivers in the area are'invariably earthlike in color,
considerably high sediment -content was expected; but the

survey found low sediment conteant.

b. This is probably because the soil in the watershed area is
on the whoie'clay of high grain density it floats in the
river water presenting a colloid form, appearing to be

earthlike in color due to the angle of light,

c. Iﬁ‘thé case of Sample 12, though sgdimentation was obsérﬁed_
at the bottom of the tube, the sediment content is 0.01136g

according to the analytical table. Since the sample is
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500ce of river water, the content ratio is mere 0. 0023%;
Sample 12 was taken from the main river of Rawas and Samples
1 and 4 taken from the upper reaches 'showad only 0.0011%
and 0.0006% respeotlvely.

_ The fact that the sedmment conLent lnoreases towards
the 1owar reache: is probably because l) the ratlo of farm
land increases while that of forests decreases in terms of
land. use, 2} it contains the ‘erosion 1loss along. the rlver-

and 3) it contains the sediment from branches..

Many large dePOSltS and rupture are observed in river
bends on’ the Rawas and Mu51 Rivers downstream from Muara
Rupit, whach are llkely Lo cause con51derable damage every
year, thouqh the sedlment content is low w1th a low’ graln
density. Accordlngly, w1th the progress of development,
larger expectataons will be placed on: the forest with its _

- large 5011 cover as in the case of river discharge. .
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1.

IV, ANALYSIS OF LAND USE

-~ Relationship between Land Use and Inclination -

Distribution of Land Use

- A8 reagdrds the Curreﬁt land use in this area, the results of
the sﬁrVey.on land use show the ratios of land use as given below
for the total area of 405,401 ha. (See the Report on the Forest
Survey, March, 1980,.chn.) ] '

(1) Average land use in the project survey area

Natural forest = . 35% 144,000 ha
Second growth 2% 7,000 ha
Rubber forést - 46% . 186,000 ha
Grassland o 6% , 24,000 ha
Bare 1aﬁd : - (0.05%) 200 ha
~ Farm land . 7% 29,000 ha
zéhiftingICuifivation' . 3% 11,000 ha
Urban site 1% 4,000.ha

o Rﬁbbér fore5£é and'théir.qecdhd growth'account for as musch
as 46% of the total, followed by natural forest at 35%, farm land
at 7%, gvassland (Alang Alang) at 6% and Shlftlng cult1Vatlon land
at 3%, ‘Accordingly, the handling of rubber forests will pose an

important problem -in the watershed management of the area concerned.

There is vittually no planted forest (for lumber) in this
area. Furthexr, though "swamps or river side area" and not fixed
on the calculat¢on of the area, they are changed by seasgon and
are lncluded in the computatlon under the above lelSlon (They
are included mainly under natural forest, rubber forest and farm

land.)

The current condition of the natural forest in the projected

survey area is as shown beélow.
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Total growing stock of : - about 25,400,000 m?
natural forest on 144,000 ha

Mean growing stock per ha : 176 m'/ha
(2} cConditions of two major watersheds

a, A, Rawas

Located in the north of the projécted_survey-araa, this
watershed occupies 36% of the area'anﬁ may be classified in

terms of land use as below.

Natufal forest _. _ :  about 66%
Rubber forest ‘ : 28%
Shifting cultivation : 3% -
Second growth : 2%
Farm land R ;%.

As shown above, it has a high ratio of natural forest,
lndlcatlng that it 15 far behind the southern part of the

survey area in development.

It accounts for 68% of the total natural forest area and
71% in volume ratlo, thus shDW1ng the per ha volume of 185 m /ha,

Whlch is con51derably higher than- the averaqe._

In the light of the above, thls watershed will require
attentlon in future forestry mapagament (aspects of production

and protection},

b. ‘A. Musi

Situated'in the . soufh of the prOJected survey ‘area, thls

watershed occuples 64% of the area show1ng the follow;ng 1and

use:
Rubber forest . 56%
‘Matural forest : 18%
Farm land r 11
Grassland :

9% -
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_Shifting‘qultivation ot 3%
Second. growth s 2%

Urban site : L 1s

' compared with thé-horth; it shows closer involvement with
people with higher ratios of rubber forest and farm land; even
urban site appears at 1%, Further, grassland accounts.forﬂas
much aé 9%:ané the area for shifting'éultivétion is also large.
'Accordiﬁgiy, aﬁart:frdm the handling of'rﬁbber forests, the
issué in this watershed will be how to formu1ate afforestation
plannlng while malntalnlng a balance between forestry and agri-

culture.

(3) Conditions of six medium watérshedé_

" a. A. Rawas, A. Rupit, S. Liam

These three watersheds belong to the A, Rawas major water-—

shed and.invariabiy show a high ratio of -natural forest {66%,
71% and 66%), followed by rubber forest (27%, 24% and 28%).
The ratio of snifting cultivation land is 2-3%. This distribu-
tion of land ise 'is due ‘to the topographlcal and geographlcal
conditions that these two watersheds are mostly mountanous land

with the 'S, Llam consmstlng of flat land (swamp) away from any

trunk road
b. &. Lakitan
This watershed océupies about 29% of the middle part of
thé'préjected'survey area, displaying the land use midway between
_ngrth and south in character: rubber forest (45%), natural
forest (29%) and farm land (17%). The southérn'part of this

watershed forms a large area of arable land which may be called

the grain basket of Lubuk Linggau.

Wwith the national'highway-running'through the area at the
center, this watershed seems to be suitable for formulating an

ideal watershed management pian maintaining a balance between
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agriculture and forestry. (The north is bent on foraestry,
‘while the weight in the south tends to be on agriculture.)
Though the volume ratio of natural forests acccuhts for 21% of

the tctqal, the per ha volume is considerqbly low at 161 m®/ha.

‘a. A, Kllhgl

Though Lubuk Llnggau, the Kebapten town, is located at the
northern end of the area, rubber forests account for as ‘much -as
?7% cf the total, land use ig. not lntensave for the watershed

Whlch runs along the trunk xoad and the rallway 11ne.

This seems to be due to the facf that the land is undula-
blng thh numerous small branch rivers and that rubber forests

are hlnderlng land use"

d, A. Musi'

LIn thls waiershed, which belongs to the ma;n river of Mu51,
rubber forests account for 60% of. the total iollowed by grass-—
land with' 19%._ Natural forests are scattered a&ay‘from the
trunk road and rivers (malnly on . flat land or in. swamp forebts),

accounting for ll%.

Though the natural forestq account for only 5% of the'
total in volume ratio w1th Low productlvity at 134 m /ha, thlS

watershed wmll_be the center—of afforestation din the_future.
2, Disﬁfibutionlof-slope .

Accordlng to the prevxous report, the dlStrlbuthH of slope in

this area is as belowf o
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{1) Conditions in majox wateréhéds

Table 9.’

_ -.Watershéa_ . S
Classificatis : A. Rawas | A, Musi Wthe'arga
'0q #'l° ' 2.6 % 1608 1.6 °
2 -5s | 183 | sz 48.4
e -0 0 | 2200 | 91 . 13.8
110 - 15° | w4 2.5 8.6
16° - 20° 1 2400 3.2 : 10.7
‘210 - 300 | 11.9 2.5 5.9
30 - 8 | 06 {10
Total - 00 - | 100 | - w00

As'the_téblé shdwé,'fhe.éloﬁe 6f 16° - 20° accounts for 24%
of the A..Rawas in'the_norfh; followed by 6° L_10° at 22%, thus
indiéatihg on. the whole-a'mediﬁm~de§rée of inclinatioh, though
ﬁhe:siope is-rathér.sﬁeep at 21° —:3b°.in some parts and partially

over 3l°...

In'contrast}'in the AL Mﬁsi of the'south, the slope of 2° - .
- 57 accounts for 65,3% or 2f3¢of-the total, With the inclusion of
flat land of.09-h19_the'rétio;increases t0 more than B80%, 'showing

that the area is-géntly inclined land,

2'As the'éﬁérggé iﬁclihatién-éf 25 ha'per ﬁesh was used for
“the survey, the érea.tended to 53 expresséd as being gentle in
'inclination'on the Qhole. :Howgver,'flat land ahd gentle_slopes
' .dominate this afea‘as a whole with steep inciinaﬁibn'of over 20%

hAccounting for less than 20%.
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{2} Cconditions in medium watersheds

Table 10,

Watérshed _ I 1
Claésifiﬂ A. Rawas {A. Rupit{s. Liam{A, Lakitan{A. Klingi.|A. Musi
cation ' | _

0° - 1° 1.3t 19 ¥ iso | 250" w.2 %] 98"

2° - 5° 7.3 22.0 55.5 45.3 82.7 8L.5

6 - 10° 19.8 24.2 17.3 10.2 7.2 8.7

11° - 15° | 23.5 18.0. 6.7 5.5 0.0 0.0
16° - 20° | 30,8, | 21.3 5.2 7.1 0.0 0.0
21° - 30° | 15.2 16.9 | 0.3 5.5 0.0 | 0.0
30° - 2.1 1.7 0.0 | 1.2 0.0 | 0.0

- qotal 1000|100 lioo | 100 100 100
Note:

Medium watersheds are azranged in the order of north to
south ftartlng on the left,. ‘

Table 10 shows clearly that though the area is domlnated by

_gentle vlopes, the ratio of gentle inclination increases. towards

the south; but the inclination tends to be steeper towards the

noxrth,

‘The dlstrlbutlon of slope shows that A Rawas and A. Ruplt are

. elther mountanous or hilly (large undulation) areas, whlle A:

Klingi and A, Mu31 are completely flat (ancludlng ‘small undulaticn) .

S. Liam and A, Lakltan are mostly flat w:th pockats of slopes

(mountalns and h111q¥

3. Method of Analysis.

The 25 ha-mesh was placed on the entire_projééted su;dey.area,

Samples were then selected by means of mechanically extracting one

out of four (1/4 of the prO]ected survey area),_totalllng 3,949

901nts
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Land.use, topographical category, inclination category, valley
| density and geological category (prepared from the 1:250,000
geological map, Direktorat Geologi, 1977} of_each sahple werea
ascertained from each category map to prepare a series of data
sheets. A cross table was then prepared from these data in order
to ascertain the relationship between the Factor and the category

by compiter.’

Flgures in;tﬁe cross table, given as Attached table Wwere

CDnVerted to a percentdge for each catecgry.

4. Relatibnship between Land Use and Slope

The followmng comments may be made from the cross table and
'_ Table 1] giving the area ratlo of each land use category to the

area of each 1ncllnatlon category_produced:from the cross table:

,(1) Natural forests are mainly diéttibuted between 2° and 30°
Extremely flat areas have already been cleared for other catego~-
ries of land use. Further, extremely steep areas are small in

area and have relatively few forests.

_ Ho@evér, the ratlo of natural forests to the area of each
lncllnatlon category (to be called the dlstrlbutlon ratlo by
1ncllnat;on for convenlence) shows that the 11° - 15° class
accouhts for‘éé%; natura) forests account for more than 80% of

those areas of over 16° in inclination.

(2} Secondary stand

The 2° - 5° class accounts for 48.3% of the total second
growth. In the distribution ratid by inclination, however, 1.5 -
2.0% of ‘those areas up to 20° is’ second growth. Second growth is

“extremely rare in those areas of over 21° in inclination.
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(3)__ Rubbey forest

Those areds of 2° — 5° account for as much as 65% of the
total rubber forests, 15% in 6° - 10° and about 11% in 0° - 1%

Rubber forests disappear rapidly in steep_areas of over 1L° - 157,

Classifiéd:by the ratio of_distributicniby inelination, high
ratios ave shown also in the order of 2° - 5%, 6° - 10° and 0° -
1° (63%, 51% and 44% respectively). The ratio begins to decrease
at 11° - isblto 27% and to 16% at 16° -~ 20°. Further, it decreases

drastically to 8% at 21° - 30° and to 5% at over 312,

. Accordingly, rubber cultivation is most extensive in those
areas of less than 10° iﬁ inclination. Though rubber'cultivation'
is carrled out in parts of hllls and mountalns of 11° ~'20°; they
occupy an extremely small area in relatlve terms and are very

rare in those areas of over 21°
(4) Gfaéélénd
Those areas of 29 - 3° account for as wmuch as 79fi%_of the

total grassland with 14.5% distributed in flat areas of 0% ~ 1°.

_ . Bs regards.the raﬁio_of distribution by inclination,-grass~
land aceounts for 7.9% of the area of Q° - .12, 10.3% of 2° 4750
 and 2.7% of 6° - 10° and hardly any grassland in the area of

qver-ll?Q

{3)  Farm land

Of the farm land, those areas of 0° - L° account for_ébéﬁt
40%'of £he~;otal ana the gentle slope of 2° - 59'ac¢ounting:for"
faboﬁt_54% as expected; bﬁ£~farm land is éxtrémely_rare in those
areas 6f over 11°, Though 1.4% of the farm‘lénd is: found in |
hilly areas of 21° - 30°, this is probably due to the fact that

Some burnt fields and coffee and'papaYa-plantatiéhs BeCaﬁé'fixed
to some extent and thét'$ome of the farm land was inéluded in
the sukrbunding steep area due to the degree of accurécy.in

measuring the inclination,
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(6) ‘Shifting cultivated lands
Geﬁtle slopes of 2° -~ 5° acaount for about 47% of the total

Shlftlng cult;vated lands, 23% in 6° - 10°%, 10% in 11° - 15° and
1L2% in 16° - 20°, i.,e., about 40% in hilly areas.

The ratio of distribution by 1ncllnatlon shows that 2 o% of
‘the land of 6° - 10° COhSlStS in shlftlng cultivated lands, in
terms of ratio there are more shlftlng gultivated lands in hmlly
areas than in flat areas. They are rare on steep blopes of ovar:

21°,

" The shiftinq cultivated lands mentioned here refer télthose
new ones as of 1978; mény of those older ones seem to have turned

into farm Jand and rubber forests.

f?) Urban site
As it is to be expected, about 95% of the urban site is
found in the areas of less than 593 they are seldom‘seen‘ih the

areas of over 62,

5. Comments
{1) Forasts are distributed among all classes of inclination.
However, in terms_of land'uée, gach category is conéentrated-in
a particular inclination class as shown below. o
Rubber forests ' : 0° -~ 10° 90.4%
(indicating that 90% of
rubber forests are located

in the inclination class
of 0° - 10° ) '

Farm land 1 0% - S° 93 3%

Urbhan site : 0° - 5° 94.5%

Grassland = 0% - 5% 93.6%

" The above figures show that land use in categorleq other

than forest are limited by 1ncllnatjon. whereas forests are not.
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(2) - This shows that the people was indifferent to the foxest from
tha yiewpoint of economic land use, Though it will be interesting
to know thé history of the current'lénd use. The presant land
use’wasimade:by pecple beginniﬁq from an aréa where they can easily
clear off the forest; A future exploitation will be done in

gentle slopes as a favourable condition as in the past.

(B)i'The‘ptesént tendency in land use in relation to inclination
categories secems to  show the most desirable form of land use for
the residents, Accordingly, it wiil be appropriate to follow the

tendency in planning land use in the future,

Based on this approach, though it may sound extremely bold,

land use may be plarnned as below.
a. 'The forest zone is to be where the inclination iz over 11°.

b. Those rubber forests, currently located in places of over 11°
in inglination, are to be retained for the time being and
their future is to be determined by taking account of the

intention of the residents, stand age, forest type, etec.

c. The farm land, currently located in pilaces of over 11°, is to
. -

be retained for the time being and its future is to be deter-

mined by taking account of the intention of the residents and

crop conditions.

d. Others are to be managed as forests. However, the method of
management'is to be determined separétely by taking account

of land c¢onditions, forest type, etc.:

e. Thosé forests, currently located in places of less than 11°,
are to be diverted, as a rule, to other categorieé of land
use and are not to be covered by forest management. However,
those necessary for conservation purposes such as flood

control are to be designated and managed separately.



Those forests belonging to settlements and arable land are.
to be xetained as much as possible for such purposes as
environment: conservatipn and collection of fruits. However,

they are to be maintained and managed together with those in

‘other categories of land use and are wot to be managed as

production forasts.

. As ragards those categories of land use other than forest,

they are to be determined separately by taking account of
the tendency in'food production, rubber production, grassland
develoPment;'etc., and it suffices to put forward basic sug-

gestions in respect to the conditions after felling. .
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Y. ROLE OF THE FOREST

In Chapter IV, attempts have been made to elucidate on the
basic apprgach to land use. Moreover, there is a need to study

it from a different point of view.

The questioﬁ concerns what role forests in this Qatershed
should play in this country. For a fulfilment of this fole, it
also concerns how many forests should be retained and under what
. program ﬁhe forests should be dealt with. 1in bthér words, it is
necessafy that the forest region as seen from the inclinatibn:
sﬁould be studied from the viewpoint of forest resources in order

to clarify its propriety.

1. Review of the Present Forest Distribuition

As indicated in Table 12, the island of Sumatra accounts
about 27% of the total area of Indonesia's national land. Its
fbreéts have a share of about 23% in the total area of forests

" throughout the nation.

Phe Province of South Sumatra accounts for 6% of the national
land aﬁd'about 4% of the national forests. It also accounts'fOr
about 23% of the land of the 1sland of Sumatra and about 18% of

1ts forests.

Mu51 Rawas County including the - survey area is 0.7% of the
natlonal land of Indonesia and about 0.7% of its forests. It also
accounts for 12% of the land of the Province of Scuth Sumatra and

about 16% of its forests.

The share of forests in the total area of the national land
is 60%. The éhaté of foreéts in the area of the island of Sumatra
is 52%. In-this island, the Province of South Sumatra shares 42%,
suggestiﬁg that the development of forests in this island has made

progress. However, the share of Musi Rawas County is 54%, indicating
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that natural forests remain in this country than in other parts

of the Provinée of South Sumatra.

~_As_;ggarQS the area of proauction forests, about half (45-53%)
of all prpductibn forééts in Tndonesia, or 420,000 kmz. exist in
the isléﬁd of Sumatra. The Province of South'sumatralaccounts
for about 8-10% of all'prOduction forests in the nation and about
18% of thé island. Muéi.Rawas County shares about 1% of ali
production forests in the nation and about 15% of the Province

of South Sumatra.

. In contrast, rélatively small numbhers of protection_forests
are available in the island of Sumatra,‘accounting'fOr only about
14% of all:protéction forests in the nation. The Provincé of

South Sumatra accounts for only about 26% of all protectlon forests

" in the natlon. Musl Rawas County shares 0.5% of all protection

2.

forests in the nation and abcut 20% of all protectlon forests in

South Sumatra Prov1nce

Review of Timber Production and Exports

(1) Timber Ontput and Exports at Present
| As 1ndlcated in Table 12 the total output of timber through-
out the natlon stood at 17,717,000 n’® in 1972, Of this total,
about 2% was produced in the Province of South Sumatra and 0.3%

in Musi Rawag Cdunty.

Incidéntally, this county accounts for 14.2% of the output

- of thé_Province of South Sunmatra.

A check of leber exports in 1972, 197J and 1977 as a whole
1ndlcates that about 19 21% of the total natlonal tlmber exports
was dlverted from the 1sland of Sumatra. The provlnce of South
Sumatra produced tlmber to. the tune of 1. 2 2. 4% of the national

-'total and shares about 10% of the outuut of the island of

Sumatra.
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(2}

Capacity of This Area

Future fncreases in Timber Production.and Wood Processing

Accoxdlng to the Natlonal Program on Forestry, Indone51a,

1973, not so big increases are env1310ned in the total exporta- -

tion of tlmber 1n the comlng several years, but there are signs

that the exports of processed timber would certalnly reglster

greater rises than those of logs, as shown in Table 13.

Tendency of timber exports in indonesia

Table 13.
Units: 1,000 m' for volume, 1,000 t for others,
#1531 mil. for value C
1969 1970 § 1971 1972, 1973..T 1974 - | 1975 vore | 19777 | 1978 1979
Yolume | Logs 3,672 | 7,304 |10,631 [13,406 {15,500 {16,500 [17,600 18,300 |19,000 [19,700 |20,300
szgzzsed LY 46 | . -80 ) 120 250 soo'! 750”1 1,000 1,250 [ 1,500 1,750
Total 3,701 17,350 110,761 13,520 }i5,750 117,400 118,350 |19,300 | 20,250 21,200 }22,050°
value ] logs 27,7 | 90,0 | 1650 | 217.3 | 279007 3211 3520 | ka3 ! aisio | 453 " 487,2
Pracessed 0.9 1.5 2.4 1.6 7.5 16,01 27001 400 s5.0] 2.0 91.0
Total 28,6 | 1003 | 166.3 | 22000 | 286.5 | 337.1 | 399.0.[ 424.3 ] 4730 szs.1 | svs.2
Other wooden products | o, onl 1aq 5ol v3.40] 97.80) 134.60f 147.29] 159.98f 172.67| 185.26] 198 65| 210.74
{not by volume) . i . L
Value 1.5 3.9 2,9 7.6 5.71]  6.17f 6.63f  7.08f 7.55] - m.o1|  s.a7
Total value 30.1 | 104.4 § 171.2 | z28.5 § 292.2 |'343.7 | 3856 | 431.4] 4B0.6 ) 53301 se6.7
Refevence: Dlrectorat Jenderal Kehutanan
- Hotes: Unconfxrmed figures. for 19?2. target

figures for 1973 and subs_equent years

In the Thlrd Flve~Year Development Plan (RTPELITA III),

the follow1ng prOJectlon is made:

"The forestly program pro;ects an annual 1ncreaae in.

total timber exports of 4.6%.

Policies to reduce the export of

logs will be ¢ontinued:and it 1s'pr0390ted that during'the”Plah

period export of logs willsdeclihe'by:2 6%

a year while that of'

sawn and proceesed wood (plywood and others) wxl] 1n¢rease

annually by respectlvely 25.5% and 117 1%,
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In other words, there are signs that sharp rises in timber

exports would be checked and the exports of logs would be toned

~down so as Lo concentrate efforts on the promotion of the

domestio wood processing industry.

On the other hand, the sawmill industry of the Province of

South_SUmatfa accounts for_abbut'B% of all sawmills in the nation,

4% by 1ogs (mafyear} and 4.3% by lumber (ma/yéar).

Table 14, Number of sawmills (1972)

N _ Number of By logs By lumber
Province sawmills (m /year) (mafyear)
1. -Banda Aceh 39+ 129,500 37,064
_ " 78** - 28,264 7,066
2, North Sumatra 217% 364,000 145,000
2. Riau 44% 234,000 141,994
4. West Sumatra S22k 2,400 1,440
_ o 112%% 28,805 14,402
5. Jambi 22% - 35,256 18,504
6. -South Sumatra 2% 133,590 62,034
7: Lampung 41% 98,000 40,000
8. Bengkulu 1x 1,500 .+ 600
9. Jakarta 9% 182,000 61,000
10. ' West Jawa 28* 86,000 45,000
11, Central Jawa _ 58% 232,000 93,000
12.. Yogyakarta Lo - -
13.  'Bast Jawa 77% . 86,000 35,000
14. West Kalimantan . o 43% 636,000 280,000
15. cCentral Kalimantan 24* 547,437 218,978
16. South Kalimantan 26% 13,500 6,800
17. East Kalimantan 57% 462,160 240,140
18. ' 'South Sulawesi : 39% 7,352 3,670
| 19. Ssoutheast Sulawesi 10% 3,600 . 2,750
'20. North Sulawesi 2% 9,600 4,800
. 19%%. 1,560 780
21. Maluku - - -
22,  Bali - - -
23. West Nusa Tenggara - - -
24, 1Irian Jaya -~ - -
25, Indonesia 901* 3,325,359 1,437,774
' f 200%* 586,629 22,250

- values unconfirmed
“'*  Mechanical sawmill

C %% Manual sawmill

- 47 -




: uotavaTidde aspun pue uswudorassp
30 3uSTT sua 703 JTwed B ABPUn pue udW2eibE Aeains ‘3uswaelbe TEUTF YD JAPUN BIIR BYA FO 405 = SYEEA0Y doTaasp 03 IUBTH - femel APTSANG (Z
: . : ) ’ : ‘sasezoy uorzanpoad TIY  IRURTSI BMRL . (]
13u950ICRT 53520 uOTIDNPOAT unu.;ﬂuwm ‘g

TERIE uMOUY ATUOUWWOD Y3 JO v/ Sauessxded vesw PRUCTIUIWIIOFT I "

BuhT ‘auewisedeg uoiloadsur AT359304 EmBL 188 (SAINLTS DTSPE (¢
6961 "A1255204 JO 23RI030RAT- IO SOTISTITAS (E .
Allsed0d 3O 9IRICADBATA 'TL6T. aunrc o3 dn ‘sasarfogz yo juswdoTansd (2
gmahsm butuueTd A1352304 ‘TL6T "BSQUd 38T oy dn ‘s3xedsy Azaang %a | i8R0IN0g T

saqoN
T68°E9°ZI T/ 0] TLR vT5 ¢ 0T6 B €Ep Sos  | 0  |s9z vze | & &T07ZYI'T| 6E 020 GTT £02" T DLE‘ZT| 16T | s2e’Be| 862 | 526" 9L vLL | . PISPUORUT
Lze’ T : 1 . ‘ Le 1 cag N S Yy . 1. mIeBBusg
© v ees’T | gl 567 pT  |ese’t | L6 8 Lz §69°T |ez- loLT'r 8T ez £ joot |9 -
BEv'eor  {v99°C |oce'eor |voe’e lzeLser | e 946725 & " loo9'Te sz - -l - - - - Thed _.. uRTII "9
. . A : T .
CEY YaT (995°T joevieaTl loager %ow@.ma ) 01 of8° L s ore 0¥l 1] = - - - - - - - L ANIRK Cg
TSL'FL - (OT0'T |986°EL © [66E | ¥6B'S 9 TL6°82 62 1968€ ¢t |cze o ojoor .y |- - 4 L |- tesawng b
TLS'BETVT|TSTIST{TLEOE2 T 6T ST €84 06T - | ST |evi’ezs | BT |0be’TI9 | op |- - - . 2. e vesuuryen g
007768 146 - - . - - - : T R - |oo17es | T66 c0m‘m. S8 | 008" 8T SKT [ 00T 9L TOL - ener -z
786659 fuag’L |28$°zrs fose’L | 800%ss 8 |ees‘rze e . j0TS$'852 13 §00P LY VLT |00¥ T [vz losco’stiosT |- - BIIRUNG T
. i ! . i . T .
aumtos | wsay | { wopo’ 1) |{(wds wr| ¢ wpoo’T) | (eu/ wii( wooe T | (eus wyi sunton |esxy sumton| vaay | suntos | vaxy] sunten|esxy
aumTon TIIY . . . B

. TR3I0L Csaayag . sazedur . 532003 1za0g. | [FISRICT poom| . Seaiy

VR
PAVY -paxXIy! SNOISFTULD :

1230 5352103 POOA PR DOXTW 'S350I0Y TRARINN

5359107 TeANIRU/APLU.UTy

MmIOA XOF O 0ooYT “EaAR X03 2y ORO'T "w“ca

sxesl gz ur sisaxoy uwoTaonpoxd yo Latataonpoxd Tert3usiod g1 STUdEL

48



Table 16.

potential productivity of timber

JIndonesian wood indﬁstry's capacity based on

Sources: Directorate

'i‘ips outside Jawa are based on the feollowing.
and waste wood at legging area + 30% of waste wood at sawmills
+ 30% of waste plywood.

N Units - 1,000 m’
oo T : Tokal
Area Loy exports Sawmills | Yeneer, plywood | ¥ips, Hard board |production
- capacity
1. West Jawa - 7.8 - L 93.3 401.1
2. CEll_tl’i\]. Jawa 20 27%.0 - £5.4 360.4
3. East Jawa 10 . 510.6 - 30.0 550.6
- Entire. Jawa 30.0 1,093.4 - 188.7 1,312,k
4. past Kalimantan 5,18.8 4,575.0 1,715.6 4,087.2 12,009
5. South Kalimantan 316,9 193.2 95.0 131.0 605.1
6. Central Xalimantan 2,024.4 2,555.8 480.7 1,554.1 5,060,8
7. West Kalimantan 1,131.2 1.328.2 268.6 847.9 2,7127.9
Eantire Kalimantan 9,1'91,3 8,652.1 2,55%.9 6,614.6 20,403.3
. Banda Aceh 565.9 672.8 - 169.8 418.2 1,414.5
. HNorth St_:matra 265.0 334.6 62.9 197.9 662.5
10, West Sumatra 270.2 351.3: 54.0 207.1 575.5
11. Bengkulu - - - - -
12, Jambi’ ©L,077.1 1,373.5 242.3 B25.% 2,692.3
13.  Riau 1,230.3 1,553.4 - 292.1 918.1 3,075.8
14. South Sumatra 516.% 6$32.5 142.3 395.6 1,291.4
15,  Lampusig ’ 108.4 136.0 27.1 81.4 271.5
Entire Sumatra 4,033.5 5,060.1 990.5 3,016.9 10,084.1
16, Novth Sulawesi . 98.0 124.9 22.1 73.3 245.90
17. Central Sulawesi. 207.3 264.3 . 45.8 154.9 518.2
‘I8.. Southeast Sulawesi 26.0 3.1 5.8 19.9 64.9
19. South Sulawesi 156.3 199,2 35.2 119.9 190.7
Entire Sulawesi 487.6 621.5 109, 7 368.0 1,218.8
20, Maluku 1,171.6 1,552.3 322.2 901.2 3,046
?21. MNusa Tenggara 33.3 43.9 6.1 22.7 83.3
22. Irian Jaya: .2,790.5 3,348.6 837.1 2,976.2 6,976.2
Entize East. Ipdonesia 3,995.4 4,944.8 1,165.4 3,900.1 10,105.6
Entire Indonesia £7,737.8. | 20,371.9 4,825.5 14,088,3 43,123.4
* No data avallable Notes: - Tips -in Jawa are based on coniferous. trees.

50% of skidded

Tips outside Jawa are not included in the output.

The figures do not include those of miscellaneous tree species.

of Forestry, Bureau of Forest Development apd Indnstry.




The potential productivity of production forests in 7
‘Indonesia over a period of 20 years from 1973 or so is estimated
as iﬁdicated in'Tablé 15. On the basis of this potential pro-
ductlvxty,_lndone51a s ‘wood 1ndust1y is computed as shown in
Table 16 Accordlng to these Lables, the potentlal productxv;ty
of Indanesia over a period- of 20 years stands at 2, 643,891,000 n®,
of whlch the 1sland of Sumatra accounts for about 25%, or

659, 982 000 m’. It is also estlmated that the 1s}and of Sumatra
accounts for about 23.4% of the total productivity of’ Tndone31a
and that the Province of South Sumatra shares 12.8% of the
capacity of thé& wood industry in the island of Sumatra and about

3% of the Indohesian wood industry® s capac1ty_

(3} Futuxre Timbér Demand

The Third Five-Year Development Plan envisibns the deVéloprv
“ment of the folldwing housing environment, and it is_béligved
‘that there will be a rise in the domestic demand of timber in

the future.

Expansion of low-cost dwellings: 150,000 houses
Expénsion'of-the prograim for the improvement of rural
cowmunities: 150,000 ha, 3,500,000 persons

Relaﬁionship between Growing Stock and Natural Ehvironmént ,

iL is p0531ble to come to ngpS with ' the relatlonshlp between
the growing stock of natural forests and the natural environment
with the data of the multlple regre551on.analy51s done in the
latest topographlcal analysls or the data. of -the plot survey
conducted in the prlor survey of- 1978
(1} Ana1y51s by Index Score Table for the Slte Class of

Natural Forests using Mesh Data

From several claSsification ‘charts prepared in a topo-
graphlcal analysls, one out of every four plots, or a total of
1,415 meshes, were mechanlcally sampled to suxvey the topography,

inclination, valley density and geological type of each mesh.
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Wwith these meshes used as samples, a multiple regression

analysis was conducted with a computer to prepare a table of

sole indices for the position of natural forests. (Table 17)
; Table 17. Score table of indices for site class of

natural forests using mesh data from
analysis of topography

Fagz?r_ . Factpr Cat;g?ry Category Score
1 Mountain ridge 10,38
2 Mountain side :5.60
B 3 Mountain dale -22.06
1 Topography 4 Large-wave -10.52
. -5 Small-wave -16.28
6 Low, flat plateu -18.27
7 Eleod plain 0
1 0° - 1° -10.18
2 2° - 5° - 7.73
: 3- 6° - 10° ' 3.05
2 ‘Inclination 4 11° - 15° . - 6,18
5 16° - 20° T~ 4,92
6 21° - 30° -20.36
7 31° - o
1 0 piece - 1,55
: 2 1" ' - 2.46
3 valley density 3 2 : 7.69
= 4 3" ' - 3.75
5 4 more than 0
1 Qhv. 185.70
2 QTpv 184.20
3 - Tppp 152.26
4 Prpl 177.00
' 5 Tmts 201.23
4 | Geological 6 Tomlp 143.20
type 7 Tmv. 197.33
8 Tov 206.47
9 Ta - 344.60
10 Kgr : 178.89
11 : " Jrs ' 179:89
12 1 - pTsb - | 23%1.83

(Number of samples: 1,415; Heavy correlation coefficient 0.32123)
V_ZThis fable inaicatés the followihg correlations beﬁweén the
various nétuiél Factors and the scores. (Note: It may be interpreted

thaf the'higher the score, the higher the growing stock of forests.)



{1} ‘Topography
“The scores of mountdin ridges are highest, follwoed by
those of mountain 51des. Iﬁ contrast, the scores of mountain
dales (valleys) flat plateus and small~wave hills are

SlganLcantly low.

In.other words, these data suggest that stands of_trees
w1th a gleat growing stock exist on the mountain sides'ahd.="
rldges but that the growth is inferior in the Flat plateus
and_small—wave hills. fThe scores of the mountain feet and

hillocks come_in hetween.

(ii} Inclination
The sqorés of. natural forests in areas witﬁ moderate
slopés”of 11-15° and 6-10° are high, whereas those of flat
areas with slopes of 21-30° and less than 5° and 21-30° are
low. With the aforementioned topography taken into con-
sideration at the same time, it might be said that the
~ growth on sharp slopéé is inferior even in the mountainous

ares.

{iii} . valley density

_ It mlght be p01nted out that the scores of moderate-
areas Wlth two valleys or so are hlgh but that the growth of
natural forests in small-wave hills (hillocks) is relatively

 inferior.
(iv) - Geological type

_ The scores of areas with Ta (andESLte), PTSb (sabd),

TOV. {old. anae51tp), Tmts (upper Tellsa formatlon) are high,
‘and they are distributed in mountaln areas from the north °
.o the central area. Even in theaﬁountain areas, the scores;
of areas with Tomln (Lahat formation), distzibuted along .

the upper reaches of the Rawas and Mlnak rlvers, and w1th
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TPPP (middle Palembang formation), distributed in the southern
most part of this area, are low. FElsewhere, there is ot

much difference,

(2) Analysis:by Score Table made of Data on Survey Plot
Using the findings of a plot survey conducted in conjunction
with_a'fqrest survey of this area in 1978, a similar computation
was made to prépareé a score sheet. (Table 18)

Table 18. Score table of indices for site class of
natural forests made of data on survey plot

in 1978
Factdr o Category : ' -

No. Factor . No. Categpry Sco;e_
1 Mountain forest (M) 76.210
2 Hill forest (H) 40.022
. .Torest type 3 Flat land forest (F) -31.447
4 Swamp forest (s} -24.268

1 21 - 25m- 0
. 2 26 ~ 30m - 7.828
2 Tree height 3 31 - 35m 23.207
: 4 36 - 40m -46,223

c o 1 - 15m 0
3 dewnt 2 16 - 20m 45.004
L dlameter. . 3 1 21 - 25m ~23.143

_ 1 31 - 50% 0
4 © Crown density 2 51 -70% ¢ 81.096
3 71~ 90% 154.840

Number of 1 21 - 40 pes/ha 0
5 | trees. for 2 41 -~ 60 pes/ha 29,702
formation 3 "6l - 80 pcs/ha ~34.137

_ _ 1 N 0
Inclination -2 E - 1.710
6 and direction 3 S -10.525
: 4 ) - 7.837
5 All directions : : 39.225

_(Numbér df Samples:. 91; high correlation coefficient: 0.850)
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The differences in the growing-Stockﬁof_natural forests

as viewed from the forest pattérn and position are described

bealow.

(i) Forest type

In paltlcular, the scores of mountain forests are high.
The scores Jo down in the order of hlll forests, swamp Eorests
and flat 1and forests. These correlatlons are malkedly '
similar to those of the aforementlonbd "topography,' and it
might be said that the swampy areas which are constantly.
placed in excessive humidity and the £lat lands in which
there is an extreme difference in the water content of the
s0il between the dry and the rainy seasons 1s unsultable for

the growth of productlve forests.

(iii) Inclihation
 The scores of natural forests along the ridgeline, and
on the top or thé'upper'slopes iholuding the' ridgelines and
the tops are extremely high, whereas those of natural forests

on the south'and west slopes are low.

(3} Comments

. From the foreq01ng, it mlght be Summarlzed that s»ands of
trees with a favorable grow;ng stock are . formed ‘along mountaln
rldges ‘with moderate slopes and on flat mountain 51des but that
the grow1ng stock is. low for natural forests in flat and swampy
lands. The dlfference in growing stock is upwards of 300 m /ha
for -favorable mountain :forests, as agalnqt the average value
of 176 J /ha for this area, -and the grow1ng stock does-noéo

exceed lOO m /ha for some flat land forests-and swampy forests.

_ However, the forests in flat and swampy areas are easier to:
develop than mountaln forests in the remofe areas, and it must
be taken into consideration that tavorahle forests with a good

grow1ng stock have already been feJled, with the consequence



that forests in the flat and swampy aréas cannot be brushed

aside merely as stands of trees with a low growing stock.

4. Conclusion
(1) appraisal with Statistical Data
Judging from thé'ond producing capacity based on the
potential productivity of the Province of South Sumatra and

also from the actual timber output (in 1972 and 1975), the

following pdihts may be pointéd out:,

{i) The 1sland of Sumatra takes charge of about 20% {actual

output} to 25% (capaqlty) of Tndone51a s total timber output.

{11) The Province of South Sumatra takes charge of about 2%
(actual output) to 3% (capaclty) of indonesma s total timber

output.

(1ii) Musi Rawas County takes charée of about 15% of the timber
output of the'Perince of South'Sumatra, judgiﬁg_from the area
of production forests in the county and its timber output.

This'is;équivalent to 0.45% of the £6talydhtput'of Indonesia.

On the basis of the afofementioned_statistical_data, the
area of production forests which should be formed in this area

may be computed on a trial basis as follows.

7,386,000 ha (natural forests and productlon forests in Sumatra
accordlng to Table 16) % 0.03 (ratlo to the Prov1nce of South
Sumatra) X 0.15 (ratio of Musi Rawas County to theé Province of
South Sumatra) = 33,237 ha

144,229 (A)

. 5,800 h
833,000 (B) PSUY e

33,237 ha %

A: Area of forests in the survey area

B: Area of forests in Musi Rawas County {production
forests + protection forests)

A/B = 0.175

- 5%



5,800 ha & 20 (years) = 290 ha

If the rotation age is hypothesized at 35 years, the area of
production forests requived for the time being will be:

" 290 ® 35 = 10,150 (ha)

. If productlon was done by other areas accordlng to thelr
'potentlal product1v1ty and 290 ha a year was felled in the
subject area (144 329 ha of forests), it would be 90851b1e to
realize an annual wood producxng capacity of 43,123, 900 m
{the actual output in 1979 is estimated at 25,000,000 m® P of
which actual lbg:ekpbfts account for 18,500,000 m?) for the

whole area of Indonesia.

_ Therefore, no special reasons are warrantable from an
analysis of the aforementioned data for the establishment of

wide areas of production forests in the subject area.

(2) Appralsal Based on Local Interv1ews

Statlscally,'a trlal computatlon may be made as 1ndlcated
in the preceding tables but local timber dealers report that
about 1, 200 000 m® of tlmber is traded a year in the v1c1n1ty

of Palembang.

When this volume is checked against'the‘éutpﬁt of the
Province of'SoutH Sumatra, the annual output of Mﬁsi Rawas

County should stand at:
1,200,000 m® X 15% = 180,000 m*

as this county accounts for about 15% of all preduction forests
in the ProVince of South Sumatra.  Of the 1,200,000 ma,:GO0,0Cd m?

is positive, but the remaining 600{0¢0:m3 (a speculated figure)
is not positive. TIf it is assumed that the sound volume is 75%

of the aforementioned output, the-sound bﬁtpﬁt will be:

1,200,000 m® x 75% % 15% = 135,000 m’/year.



. If it is assumed that of the average growing stock of
forests which stanq at 176 ms/ha, 30% is economically useful,
the area of felling (exploitation) a year will be: 135,000 m® #
(176 % 0.3) = 2,557 ha. If the cutting cycle is set at 35
‘yvears, the area of forests required will bé:

2,557 ha X 35 = 89,500 ha.

If it is to be obtained from the forests of the projected
area of Musi and Rawas County (nétural forests covering 144,000 ha
and second growths'7,000_ha), it will account for 60% of the
total. If the.required total of 89,500 ha is spread evenly
tﬁréﬁgh ﬁhe.éountry, each aiea éoncerned will have to provide

just 15,700 ha.

{(3) Conclusion Based on Correlations between Growing Stock of
Forests and Natural Environment
Tb:establish the production forests in suitable areas
on the lines of the above-mentioned study, or to raise the pro-
ductivity of forestry, there is a need to come Lo grips with
_correlations between the growing stock of natural forests and

the conditions of stand site at present.

The accurate grasp is necessary not only in terms of forestry

but also for harmonization with agriculture.

As descrlbed in 3- (3), it is desirable that a basic program
for land use and forest depioyment be worked out with due con-
81derat10n given to correiatlons between the growmng stock of
forests and the natural environment (topography and 1ncllnatlon,

in particular).
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VI. BASIC APPROACH TO LAND USE PLANNING

on the basis of the foregoihg analysis of the status quo of
this area, a_basic policy has been formulated for the preparation of_

a land use planning for this area.

1. Necessity of the'Demarcation of Forest Region

In order to ‘sustain the yleld of tlmber w1thout 1nterruptlon
1n response to the demand of local people and other people of the
natlon and also the global demand it is necessary to make the
demarcatlon of natural forests,_flrst, and then to conduct forest

management in a systematlc manner.

The demarcatlon of natural foreets, or the boundary of the
forest region in itself also served as a ba51c 11ne, or ‘a necessary
and important llne, for the formulatlon of a land use Plaﬂﬂlng for

areas outsxde the forest reglon as well.

For this reason, the demarcation Of a forest region most:be o
carried out on' the basis of a comprehensive land use planning which
will contribute to the coékisténee,and'brOS?Etity of agriCﬁlturé '
and_foreetry and the development of the region.

2. pemarcation of Forest Region

‘The forest Yegion will be set up 1n the area of ex15t1ng _
natural forests for the time belng,ln whlch legltlmate forest manage~

ment will be conducted. The:efore,theb0undary Of'the forest reglon

coincides with the outer circumference of the natural forest as a rule.

Consequently, in case felllng has been doné in this area
de51gnated as a productlon forest or in case there ex1st areas
burnt of unstOCﬂed land such as grass lands,_burnt flelds or
second growths, the demarcatlon of the forest: region ‘must be altered

. on llnes of thé ex1st1ng natural forests.



_ For this, it is desirable that in future the demarcation of
the forest region be defined preliminarily on the basis of an idea
for a land use planning and the forest development be carried out

step by step.

' For the future demarcatlon of the forest reglon, a line WLth
-a slope of 10°:1s de01ded after having taken note of the flndlngs
of an ana1y51s of the various data which have been mentloned
before ——— that is to say, the following factors have been taken

: into_consideratlon.

(1) Ituis:de$irable that slopes with an angle of upwards of 11°
' peremained as natural forests as much as'possible from the
standpoint of land conservation, such as the checking of a rapid

flow out of rainwater and soil.

{2) 1In slopes with angles.of upwards of 1i° -~ particularly,
11415°,-thé giowing stock of natural forests. is great. Con-—
versely, intensivé agriculture (such as rubber' plantation and
uPland'cultivétiOn)'is difficult to carry out on the slopes,

and its productivity'is low.

(3), When'the'develdpment of the 10cél economy 1is téken into
aécount it is desmrahle that the areas in whlch lnten51ve agrl—
culture may be carrled out he p051t1vely turned 1nto farmlands,
w;thout retalnlng natural forests. Thlo will encouraae the
settlement of thabltants and prevent an e!panSlon of burnlnq

and ahlftlng cultlvated lands and Shlftlng cultlvatlon.

Therefore,.we expect to set the upper b0undary bf the agri-
cuithfal region at a 10¢ slope line in view of the fact that most
of the ex1qt1ng rubber forests (about 90%) are located in areas

wlth slopes of 1ess than 10°,
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3. Inside Forest Region

" The forest region represents an area which should be managed'

as fOIEth to conserve the land, and part of the area is'offered
for forestry productlon The forests as referred to here include
those whlch should be managed by Directorat Jenderal Kehutanan,
Such as protectlon forests, productlon foreqts and reserved '
foxests, ‘and those 39901a1—purpose forests which are managed by'
prov1nC1al qovernments, such as a flood control forests for the’

preventlon of flood damaae.

Here, the forest region 1¢ classmfled into the follow1ng

cateaorles, depending on the method of treatlng forests.
{1) Protection forests

(2) Temporary protected forests ggainst ﬁellihg

{3) Production forests |

(4) PReserved foresﬁé

The concept'about.this classification and its directory will

be mentioned later in regafd to programs for forest deployment.

4. Outside Forest Region '

Outblde forest reglon is a living space dlrectly connected
with local rESLdents, including agrlcultural, commer01al -and _
1naustr1al areas and communltles. It should be made a pollcy to
malntaln or develop maln communltles, commer01a1 and’ 1ndustr1al _
areas as much as p0351ble, and no drastic reforms should be carried

out unless a substltute program is establlshed.

The same thlng also holds true 1n Lhe case of settled agrl-
enltural areas. In this report a prop051t10n wxll be made malnly
as to how the flat lands and moderate Slopes whlch are used natural

forests at present should he used after these forests are felled.

- 60 =~



it necessarily follows that the areas of less than 10 in
inclination where natural forests have been felled should be
ragafded ﬁs férm.land for-the.time being {inciudinq the communities
wﬁich_ﬁainﬁaih these areas). 'The areas for use in aQriCulture
are classified into three types -- irrigated paddy fields, export
éro? iéhds and mountainous farm 1ands, dependingIOn the inclina-
.tion.- Accoidihﬁ to this classification, the following concepts

emerge .
(1} Irrigated paddy fields
In the viecinity of Tugumulgo, irrigated rice plantation has
been carried out on a large scale by local residents ~- parti-

cularly, by_migrants from Jawa Island, and this area is developing

into a major granary.

_ In Iﬁdbnesia, it is an urgent task to inCreaée rice produc-
tion. It is also an important task to work out méasﬁ;es.for
migraﬁts from the overpopulated island of Jawa, Judging not
‘oﬂly:ffom this partiéular‘area'bnt from the whole of IndoneSia
as weil;_it is ﬁegessary.to establish an irrigated rice plantation
belt in the appropriate places of this'aréa as in the vicihity of
Tugumﬁléo. Moxre than anyﬁhing else, there is a need to assure
staple food and job opportunities for local residents, stabilize
fhe infrastqutﬁre_for.théir lives and raise their living standérds

_with the diversion of rice to other parts of Indonesia.

To carry out highly productive rice plantation in an irri-
gation project, it ié indispensablé to make avaiiablg lowlands
vast in area and abundant in water. For tﬁis_reason,_low plateus
with slopes of 0-1° and alluvial plains ~- both with inflows of
river water, have been selected this time for farm areas for ir-

rigated rice plantation.



(2) Exﬁoft'crop 1ands

Thls area is actively enqaged in the productlon of rubber,

"elngkeh,“ coffee and coconuts. In most cases, they are produced

hy petty farmers.

' Although.rubber plantatlens'eccount for 46% of the total

acreage of thls “area, they have’ virtually turned into second

growth and their manaqement is extensive, with the consaquence

that the productlvlty is ingignificant. Therefoxe these flelds

are not suitable for irrigated rice plantatlon, but 1t is con-

ceivable that moderate slopes, where farms may be managed on a
large scale, could ‘well be set aside for the 1ncreased pro—

‘duction of export crops.

" With the conversion of natural forests lnto farms. for export
creps, the economlc strength of this reglon mayv be augmented and
the.job opportunltles 1ncreased Tt is desirable, however, that
these enaeavors should not e made in the form of estate agrlw
culture by a limited number of Caplta1lStS but that the endeavors
should be made by a cooperatlve which is jolned hy 1nhab1tants

“in the vicinity. ‘The large—scale farms which were to be operated
by 1ocal res;dents would stlmulate the entrepreneurs who are::
engaged in the management of exten51ve rubber plantatlon and would

"pe tied in with an 1mprovement of the poor rubber plantatlons.

It has been prOPOSed that such a farm be establlshed on a
Smail—wave land with slopes of 2-5°, The reason is because
this area has a suitable . slope for a large- scale farm and because

this area assures a_farm ‘wide in area.
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(3) Mountainous farm lands
The decrease in the number of natural forests due to shifting
is at iséué in Indonesia. For this area, too, it is an important
issue to prevent both shifting and clandestine felling, For this
=purpdsé, it;ié_nécessary that inhabitants should migrate to, and

settle in, lowlands.

The establishment of farm areas for irrigated rice plantation
and those for export crops as elucidated earlier is one of the
measures.which are in line with this purpose, This step alone,
however,_would.not encourage inhabitants to migrate to lowlands,
as they are making a living on rubber_colleétion and also on

such'by products as rattan, durian and jelutung resin.

Therefore, one way of preventing shlttlng from the natural
forests would be to secure living space around the forebts for
residents in the’ mountalns and to enable them to engage in the

. productlon of forest byproducts as local SPEClalltles, and
vegetables and also in upland plantatlon for their daily lives

50 as to_work for’ the malntenance of manpower in forestry.

It has been proposed that thls mountain farm area (whlch
mlght alsc be called an agro- forest area) be established in an

area with slopes of 6-10°.
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VII. BASIC APPROACH TO FOREST DEPLOYMENT -PLAN

In the ohapter in whlch Lhe basrc pollcy for a land use\plan~ :
ning has been dealt w1th, attempts have been made to descrrbe a
basic concept about areas both 1ns1de and outside the forest reglon

broadly from the viewpoint of land use.: Here, attemP?SJW1ll

be made to elucidate on a basic concept for a forest arrangement

program of this area.

1. Necessity of Forest Deployment Plan
"In broad terms, fhe foresﬁs:piey many xoles as they function,
for example, for the conservation of the national land, production
‘(economy) , preservation of seenieﬁspors and protection of wildlife.
To give full play to such foncrions_of the foreéts,.forests should
be aﬁproprierely arrenged, depending on the fueetion, and their.

management and control should be made in a systematic manner.

In Indonesra, three types of forests - protectlon forests,
productlon forests and reserved forests -~ and those for the pre~3
sexvation of nature and wrldllte are establlshed It could not ‘
necessarily be aroued however, that they are compatlble wrth
the actual functlons and it seens’ that they are not well arranged
Consequently, there is a need_ more than anything else, to carry
ont a variety of environmental surveys and analyze relatlons wrth
the forests before a forest arrangement program is worked out but

the fact remains that such data are available Jin eeremely small

quantltles

Given this situation, it was meae a'rﬁle to_ieoorporete
realistic ooncepts in the existing method used for the cléSsifice?
tion of forest regiohs and amend the method. ThiS'time, foﬁr types
of forests - protectlon forests, temporary protected forests
against felling, productlon forests and reserved forests -- have
been arranged and it has been decided not to subdivide them until

a functional analysis of the forests is completed in the Ffutuyre.
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2. Approach. to the Establishment of Land Sections
(1) Protection forests
The protection forests, as referred to here, are those

which.will serve as various functions as mentioned below. They

- also function as various other protection forests,

a. Cultlvatlon of water sources - reserved forests for
the cultlvatlon of water sources

b. Rapid outflows of rainwater Reserved forests for the

: o a R __ brevention of mud and sand
c. Rapid outflows of mud and _ontflows (conservation of

sand the national land and flood

: prevention)
d. Protection of wildlife ———wew—w ‘Reserved forests for wild-
' life and forests for scientific
reference

e. Preservation of SCeNeYy ~—--—- ~- Reserved forests for scenexry

.'Ih the island of Sumatra, the naturai'foreSts at heights of
more than 450 meters above sea have élfeédy-been designated as
protection forests, and no felling is authorized in these natural
forests.. On the other hand, the shbjeét area is situated at the
eastexn foot of the Barisan mountains, and there are many un-
dulatlons which range. in helght from tens of meters to more
than l 000 meters above sea. They westernmost part of the subject
area is occupled by highlands ranging from 2 383-meter hlght
Mt Seblat and the Barlsan_mountalns, 1,300 to 2,000 meters in -

height,_which include Mt. Hulukulus, Mt. Condong and Mt. Pasu.

o The "hnght of more than 450 meters as prescribed at present
is 5uff1c1ent when only the reserved forests are taken ‘into con-
51derat;on, but_when forestry productlon is taken 1nto account,
it might be considered that mountainous highlands, suéh:as those
fin.this.area, are too low in height. In other words, it is
desirable that the.lo&er borderline of the protection forests

be set at the Eeight which is parallel to the main ridgeline of
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the Barisan mountains and the heads of the main stream and tri-
butaries of the Musi River, -and that production forests; which
may protect branch ridgelines, sharp slopes and main rivers, be

in low areas.

‘On the basis of this concept it has been decided that
.forest reglone similar 1n treatment to protectlon forests be
'desrgnated along the main rldgellne in torests of 1ess than
1,000 meters in helght and along the maln rivers and alsc in
sharp slopes, as the 1ower borderllne of the he1ght of the pro-

tectlon forests is set at l 000m.

{(2) Temporary protected-forest against fellinq
‘ In areas at helghts of leos than 1,000m above sea, temporary

protected forests will be arranged along the main rldgellne and -
the main rlver and also in sharp slopes to give full play to thelr.
functlons as forests. It 1s pro;ected that the temporary pro:
tected forests Will be: treated. in the 'same’ mannher as the protectlon
foreots for the time b61ng, but the restrlctlons on felllng [may"
be allev1ated in ‘the future, depending on changes in- the relatlons
between the supply and demand of lumber,. When the arrangement of
forests provee unneceseary or substltute fa0111t1es are set up
as the result of a- functlonal analy51s of each forest, such forest'

may be tirned 1nto a production forest.
(i) along mein:ridgeline _— Shelter'belt

- At least on the main rldgellne whlch cons tltutes a unlt
- watershed in the mountalns of the subject ‘area, a shelter belt
should be arranged The arrapgement of thls shelter belt w111

produce the follow1ng effects.'
a., W1ndbreak_effects

In. this" areaF wet northwesterlea blow in the ralny season
(October through Apr;l) and dry south w1nds in the ~dry season
(May.through September).. As the sub]ect area“belongs-td the

equatorial windless zone, it is condeivable that strong winds
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blow on few occasions, but the drying of the forest bed along
"the ridges and also on-the'léeward may be prevented, and
vegetation may be protected.

b. Collection of seeds of superior natural trees

. The rasults of a forest aurvay indicates that many
,natu:aiaforasta are accumulated in the moderate slopes of
ridges in the subjeat'afea. After felling in the periphery,
these forests are likely to become mother trees due to re-~
generation by natural seeding of forests for the collection

of seeds f£6r artificial forests.

¢.. Protection of boundary

The unit watershed (foreést compartment), which forms the
basls ior a’ program for the management of forests in the

future, must be protected.

d. ‘Protection of wildlife.and conservation of scenic spots

Although the height of'reqérved'fbrests has beeh raised
to 1 000, there is a need to leave some habltats for wild-
llfe in the lowlands. Thls step is also requlred for the

preservatlon of scenic spots in the mountalns

L5

Wlth the above factors taken into account a shelter
belt, at 1east 100m in w1dth, will be arranged on the w1ndward
of the main ridge of a mountaln This w1dth is requlred to
ehablé natural‘fbrests in this area to take shaDe and raise
the windbreak effects. It has also been assuned that this
width will assure some degree of profltabll;ty in felling
_(salective faliing) and regene:ation,_when‘they are turned

into production forests.

(iif. ‘Along ‘main river -- Bank erosion preventlon forests and
flood control forests :

at least along the maln rlver which will form the core

for a unit watershed, there is a need to arrange a shelter belt
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for the prevention of: an erosion of the river banks, flood
control and the protection of fish and wildlife along the

waters.

As the erosion of rivers and in partlcular thelr eroslon
in terms of attack is consplcuous in this. area, it 'is de51rab1e
that there be a shelter belt’ of lOOm in w1dth on-both 51des

" of the river. “The value of lOOm is -a minimum dlstance at

which naturel foreets'may deter-the'lmpact of a flood.

incidentally, the places which are constantly flooded
during the rainy season or remain wet play a role in the flood

control of the lower reaches as they serve as natural retarding

basins.-

Therefore, Forests in such an e?ea_ehEﬁia_be kept intact
as flood control forests up to a ﬁaximum:flood.levei; In anothexr
aspect, it is also important ‘to arrange'fleod control forests
due to the'fact.tﬁat it would be extiemely_diﬁficult to re-
geneféte-sueh sWaﬁpy'ferests after fellinq.is done.

(1ii) Sharp slopes (with slopes of more than 21°)
-— Erosion control forests . L
'__ In'this area, the33109ee are relatively sharp when the
average slope is more than 21° accordlng to the meeh method,
so that it has been dec1ded that no felllng be done in thls
area for the tlme belng as a preventlve measure agalnst a land-

slip and a sedlment runoff.

Up to now, the technlques of felllng, carrylng out and
reforestatlon sultaole for the mountalns of thls area have not
yet been . establnbhed Therefore, if a seriées of technlquee for
which the conservatlon of the mountalns is taken. 1nto account
is establlshed more restrlctlons may be put on the slopes and,

the eroelon control forests may be narrowed down to a minimum
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(3) Production forests and reserved forests

‘Natural forests'with;slopes of less than 20°, excluding the
aforementioned protection forests.ahd'temporary protected forests.
will be made'proﬂﬁction and resetved forests. Natural-fbtests-
with slopes of less than 10° will be tuined into farmlands after
cutting is done, and natural forests with slopes of 11° to 200
will be reforested -and maintained as production forests even

after cutting is done.

For convenience's sake thie tiﬁe; the forests have been
c1a851f19d into two types —— productlon forests and reserved
forests for production, dependlng on - the growth stock by forest

type in a forest growth stock survey_of this area.
(i) Production forests
The stand for ptoduction forests has been set at 150 m®/ha

(clear 1ength volume of upper- story trees Wlth a diameter of
more than 40 cm at the chest helght) Now that the average
-growth stock is 176 m /ha for the natural forests in thlS area,
it follows that the productlon forests in thlS arearhave.halﬁ,
or more than half, of the growth stock of the natural forests

in this area. It is conceivable, therefore, that it is possible
to produce lumbexr on a profitable basis in a somewhat large

area.

(ii) Reserved forests for production

' As for stands with less than 150 m®

per hectare, the
production of lumber could not be put on a payable basis unless
:the cuttlng area is considerably w1der than ‘that of the pro-
duction forests. Therefore, it w1ll be fea51ble to embark

_ upon productlon, when the supyly and demand of lumber becomes.
acute after productlon forests have been cut: down. In the '
'meantlme, it mlght be expected that there would be a more or

less rise in the growth stock of forests.
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Or, if they.are-xeserved forests for production, the
topographical.conditions'of'whieh_are'better than those of
production forests in the beck country aﬁd if there are full
prospects for a profltablllty, there will presumably be no N
reason why a productlon progect cannot be carrned out for a

_ produetlon forest first.

3., Management of Forest for Bach Land Class

Basicelly,_each area category should be treated in the following

manner.

{1} Protection forests =-- Cutting should be prohibited.

{2) Tempofary protected‘forests -~ Cutting sh0dld.be prbhibited
{in the future, the advisébility of selective cutting will be
studied). It is inevitable to cut down the minimum nwiber of
obstructing trees required for lgmberltrensportatioh frem pro—
duction forests and aiSOIto fell the mihimﬁm number.efxtreee :
requlred for re51dent1al areas . in the rlver ba51ns, such as

farmlands.

(3) _Predﬁction f0reets'4;_se1ective cutting (in-tﬁe future, the
advisability of ciear cutting. in Small area will be'taken'intb_
-aecouﬁt} “The present wethod w1th whlch the rotatlon age is
:set ‘at 35 years, ‘with the cuttlng of useful trees with a dlameter
of more than 50 cm ‘at the chest hnght w111 be adopted but
" clear cuttlng in. small area w1ll be dLSCOHtanEd when a method

of regeneratlon-under clear cutting is establlshed.

(4} Reserved forests for productlon —- Selectlve cuttlng {in the
future, the adv1sab111ty of clear cuttlng in small area w111

be stud;ed)d

' Incldentally, the treatment of grasslands, shlfted flelds
and second growth under the present c1rcumstances lS based

on’ the follow1nq concept.
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i). More than 1,000m above sea -~ Afforestation will be urgently

‘done to arrange protection forests.

iiy Wlthln a width of 100m on the main ridge line, w1th1n &
width of lOOm on both banke of the main river and w1th a slope
of more than 21° -- Afforestation will be made to arrange

femporary protected forests {quasi-protection forests).

iii}, With slopes of 11-20° other than those in (1) ana (2) o
_Afforeetation will be made to arrange'produotion'forests. ‘For
slopes of. i‘ess than 10° other than those in (1} throuqh (3)',
the treatment w111 be made as mountalnous farm lands export

: crop lands and 1rr10ated paddy flelds as descrlbed in the
'ba51c pollcy on a land use plannlng 7 (This includes the Green
Movement, whlch rs_known as Penghldlauan in the Iﬁdonesiah
| laﬁguage.) No ﬁew'attempts will be made for afforestetion_in
the rubber forests, settled farm areas and communities in.the
-protectlon forests and the. temporary protected forests (partlcu—
larly, main rldgellne shelter belts, erosion preventlon forests
“and flood control forests), but appropriate control w111 be

exercised as these areas are considered conservation areas.

Land Use Plan and Forest Deployment Plan --
Summary of Chaptexrs VI and VII

In an atteﬁpt to summarize in a oomprehensive maﬁner'éhe basic
approach of the aforemontloned land use and forest deployment plan,
Table 19 and Flg. 4 .are prepared as a table for the basic water-

shed management-plan and its flow chart.
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