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Djakarta, November 71970

< .-
.

>:Ir. Sujono Sosrodarsono
Director General for

" Water Resources'Development

" ‘Ministry ‘of Public Works & Power

Go&é;nment of the Republic of Indonesia
_ Djekarta, Indonesia

Dear Sir,

I have the pleasure of presenting herewith an interim
-report on the survey for development of the Barito River Basin
" which was prepared by the Second Survey Team.

I would like to express our hearty gratitude for your
assistance and cooperation extended to the team during our stay
in Indonesia, and sincerely hope to establish closer relations
" “through ‘technical and economical cooperation between both coun-
tries in the future.

Yours' sincerely,

Kazuo HOSODA
Chief, the secund Japanese
Survey Team for the Barito
River Basin.



SURVEY FOR DEVELOPMENT OF THE BARITO RIVER BASIN

{ INTERIM REPORT )

This is an interim report on the second survey to establish an
investigation program for collecting fundamental data, which would be

required to set up the master plan of the Barito River Basin Develop-

ment, and primary recognition of the feasibility of resources develop-

ment.
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The survey and discussion were made from 8th September to 8th No-
vember, 1970.

The members of the Team are as follows @

Kasuo HOSCDA

Yoshio TERAMOTO
(Assistant Chief:
Regional Development)

Atsushi YOSHIKAWA
{Socio-economy)

Yukio OZAKI
{Topographi)

Yoshinari AOQOKT
(Water Transportation)

Hajime WATANABE
(Mineral Resources)

Koji NAGASE
(Forest Resources)

Shozo SAKAGUCHI
(So0il & Crops)

Kiyoshi TAKEDA
{(Irrigation)

Councilor, Engineer General
Water Resources Development
Public Corporation

Engineer General,
Chiba Pref. Office

Research Staff, Research Bureau
Economic Planning Agency

Chief, Room of Planning
Geographical Survey Institute
Ministry of Construction

Chief of Material Laboratory
Port and Harbour Research Institute
Ministry of Transport

Managing Director
Nikko Consultant Co., Ltd,

Official of Planning Division
Forest Agency

Engineer of Agriculture & Soil
Department of Land Reclamation
Ministry of Agriculture & Forestry

Senior Engineer of Irrigation &
Drainage

Designing Division, Construction Dept.

Bureau ¢f Agricultural Land

Ministry of Agriculture & Forestry
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Katshuhiko KIMURA
(Drainage & Reclamation)

Joh CHIBA
(Agro~economy)

Akira NAGUMO
(Hydrology)

Noboru YAMAGUCHI
(Dam & Reservoir)

Eiroshi KIMURA
(Liaison)

Kao FUNATSU
(Accounting)

Senior Engineer of Irrigation &
Drainage
Chief of Surveying Section of
Shinano River Project, Bureau of
Agricultural Land, Ministry of
Agriculture & Forestry

Deputy Chief of Djakarta Office
Nippon Koei Co., Ltd.

Deputy Chief of Water Works Dept.
Central Consultant Co., Ltd.

Shorenji Dam Project Manager
Water Resources Development Public
Corporation

Officer, Development Survey Division
Overseas Technical Cooperation
Agency

Starf
International Engineering Consultants
Agsociation
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. 4. Introd uection-. _ .
. As for the development of the Barito River Basin, which is es=

timated to.cover an area of ahout 60,000 kma, available data and

h-1nformat10n are not enough even for making rough estimation of

‘thg basin's growth potentiality. However, according to results so

far obtained through the field survey and discussion, it may fair-
1y be presumed that the Barlto szer Ba51n has an immenese potent-
1al1ty of development of such d1versmf1ed resourcss 88 ahundant

water, vast land which may be utilizad as farm 1and. forestry and

) undergrcund resources.

: The present state of the basin, which seems not to give so op-

"~ timistic perspective as to promise an. prosperity in future, forms

ifself a foundation of strong demand for' steady development of

this area.

:Ju&éing froﬁ the overwhelming ratio of the presentvfarminé pop-
ulation in the Ba51n. it is considered to be an immediate necesszty
to attain self-spufficiency in agricultural production by stable inw
crement of rice production and to improve the economic copatitution

of the Basin, For this purpose, efforts should be directed to the

. foliowing works :

Consolidation of irrigation and drainage facilities;

Flood control (Prevention of flood damages); and
Upgrading of farming of individual farmer and of the
Basin as a whole,

It is a matter of cource: to pay due attention to attaining close

combination of the development of various resources with the pro-



‘motion of:ecthmic &ctivities in thé Basin; Ié ﬁay be ;orth‘while.
for example, to_study neasures td)strengthen the economic act%ﬁities
by procasﬁing the Basin's natural resources which have been exﬁértedf
onlykésiraw yatérial, In this sense, posiéive consideration should

be given}ﬁpon fhé“utilization of power from Riam Kanan Dam to be com -
plefé@:in the near future. )

It may also be needless %o .say that, for the smooth implementation
of devélopment project, it iz an essential prereﬁuisite to consoli- .
date‘thé igﬁréstructure which is not only closely related to such

development project but alsc play fundemental role in it.

Particulafly, the consolidation of harbour and their related in-
land waterways, roads and communication system is a matter of urgency.
As regards the harbour, it may be suppested, in consideration of its
related facilities, to concentrate efforts for the conseolidation of
Bandjarmasin Harbour as a gateway of this area. In view of the re-
cent sharp increase of timber exports from this area, necessity of
dredging of the Barito river estuary should be deliberately studied

at present,

According to the above mentioned views, it will be essentizl, for
the planning of development project, to carry out systematic surveys
on various fields and collect sufficient data and information. At
the present stage, therefore, the following basic suiveys and works
should be c¢arried out with due consideration placed upon a period

of time necessary for collection and compilaticn of data :

(1), fAerial survey and preparation of topographic maps which

are expected to be used for various purposes in the future



(2). Hydrological observation of selected rivers;

(3)s S0il and vegetation surveys;

For the early utiliiation of the reserv;ir water of the ﬁiam Ka=-
nan Dam which is expected to compléte in 1972, a further detailed
survey should be initiated as soon as possibie as regards Riém_Ka—
nﬁh Irrigation Project. As various soils and topog}aphic feaiures

éimilar to those of the Barito River Pasin and many of relatively

progresive farmers are found in the area, this project is to be re-
garded as a valﬁable pileot project in the future deveioﬁment’of the

Bafito River Basine.
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2. Socio~economy

1. Outline and perspective

"

Due to lack of the reliable statistical daté arranged in time series
on the ;cpnomy of the B;rito River Basin, it is d;fficult to make a de~
fiﬁitgﬁdﬁhntitative evaluation of such important indexes as GNP, per ca-
pita income, inccﬁe by industries and investments. However according to
the hésumptive evaluation based on évdilable dafa and“findings obtained
from the field}survéy. Per capita income of the Basin may be estimated

at or slightlj leas than the level of U5%390,00 which in average annual

income per head of the whole Indonesia.

With overwhelming ratio (80%) of the agricultural and forestry popu-
lation, the secondary industry in the Basin does not show any significant
ratio (manufacturing industry : 3.2%). For economic development of the
Basin, therefore, deep concern will have to be directed to the extention

of agriculture and forestry products for the time being.

As regards the agriculture and forestry aspects, rice production has
an extreme importance among the food crops production, It can be imagin=
ed that the rice production is easily affected by various factors, as the
rroduction has not necessarily shown a tendency of stable increase., There-
fore, it is necessary to attain self-sufficiency by stable increment of
rice production., As for the forestry products which has mostly consisted
of rubber, it is to be noted that the sharp increase of timber production

has been observed since 1968,

As regards mechanism of the economy of Kalimantan, meanwhile, a dusl
structure can be observed., One element of the structure is a society

based on the industrial resources (forestry and mineral resources includ-
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’ﬁﬁg 0il).  The present state of its activity may be summarized as folw

. lows @

(l).)Close éonnection with state enterprises and foreign capital.
(2). Source of sav1ng forelgn surrency.

1

(3). Passive cooperatlon with the local econcmy.

Another co-existing component is the agricultural society which oc-
cupies most of the regional population. This society barely keeps self-
sufficiency with its utmost efforts and cannot afford to make savings

from which economic development is to be originated.

Taking the above facts into account, some suggestions as to economic

development of the Basin are given as follows :

(1) To keep resources development in effective contact with over-
all economic development.
(2) To increase the productivity of rice production with the view

of improving the agricultural constitution.

It is generally considered, meanwhile, that resources development ac-

companies the following merits :

(1) Saving of foreign currency
(2) Motivating force of industrialization

(3) Consolidation of infrastructure

However, such merits having not been observed in the Barito River Ba-

sin =o far, careful attention should be paid on the following items :

(1) Introduction of primary timber industry

(2) |ehabilitation of the paper plant at Marta Pura and study on
the possibility of developing light industry

(3) Centralization of various activities related to timber trans-

action
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1

2. ‘ﬁecéﬁmendétiong
(1) Bgéic statistigal data regarding the economy of the Basin Bﬁould be
systematically coliec;ed'and compiled. l . o
_ ; Fo; thig purpose, cooperatioh between the South égd Qentralfﬁ,
*Kalimght;n Province isﬂqeceséary. Also,'appropria@é‘gﬁidances\
' _hii?xPerts of Central Statistic Bureau or BAPPENAS are prefer=-
':aglgf . i 3
(%) Basic staéis£ics regarding the following items are necessary to pre=
pare ﬁtuﬁrésent :. |
.5emograp@ic movements
" industrial~establishments (at least, numbers of employees, in-
’ stalled capacities)
Industrial structure of labour force
Expenditure of agricultural household (particularly, regarding
consumption goods, durable consumption goods, capital

goods, which are bought in cash)

Surveys of the above mentioned statistics are to be carried out in

order according to a long range operation plan.

(3) It is preferable to establish an organization through which econo-
mic analysis report be distributed to experts who is concerned about

regional economy.

(4) Poéer market survey of the service area of the Riam Kanan Project
ghould ge carried out as soon as possible. As regards survey on the
existing operating capacities of industrial establishments, it is im-
poitant to make sure about their practical capacities (not nominal ca-

pacities) and the intents of the owners to receive electricity.

(5) In view of the present scarcity of sociological and anthropological
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researches on regional society, Kalimantan is to be selected as ome -

of proper subjects of such-researches. Results to be obtained by

such researches will be valuable basic data for the understanding of.
’ regidnél sdﬁfety and also very important information for‘thé;pianning -

"of further 'economic surveys. ‘ N R
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S 53»Regional Development

‘{. For the development of this region, it is essential to under;tand
the overall naturnl condltlons o° this reglon where constantly hlgh tem—
"parature throughout the year. exten51ve and plaln topography wlth exc;;
sslvely abundant water exlst. Ways and means to cope w1th this natural
‘condztlon. partlcularly with water, are initial prob’em to be solved.
For this solutlon. it is neces*ary\to conduct careful studies forlthe

: 1ong perlod of tlme ‘based on basic data and statistics regardlng meteo—

lology, hydrology, topography.etc. of thls reglon.

2. It is considered reasonable that the present target of economic
developﬁént would be attained by the increased income and stabilized
life of farmers, based on their self—sufficiehcy of food, who occupy

most of'poﬁulation in the region.

Modernized land use and diversfied farm management needed in this
region are also attained by the intensive enlightment and powerful assig-
tance for farmers. Without those measures, it will not.bhe so effective
to carry out a food production increase project which needs technigues

and . considerable amount of capital investment.

3« As for various projects of public investment, comprehensive planning
is necessary as regional development has in itself intricate inter-
relations among so meny aspects as river, hydrology, agriculture, forestry,

harbours, roads, etc.



.4. As the ktent unemployment ratio of farmers seems h;gh, it is necessary

to anlmate economlc act1V1t1es and to increase employment., 'nv

5. As form1neral and .forestry resources, it -is suggested to d:rect efforta

to dQvelonlng potentzal resources by modernized: method for future large

scale‘lndustrlallzatlon and subsequent economic development of the region.

6a Gdhsoildatlon of rodds is an essent1a1 prerequzslte as road 15 playlng
the 1ﬂportant role. as an effectlve 1mpact. for developmen+ of . 1ndustry.
‘modernlzatlon of agriculture and upgradlng of living standard. Due-tu
't@e extremely poor condition of roads, transportation of ag;icultural)

products and development of natural resources are observed to be obstructed -

at several places.

7. It was observed that the movement of goods between South Kalimantan
and Central, “ast Kalimantan is stagnant and, therefore, their trans-

portation system may be neglected.

8. An effective connection of inland transportation with water trans-~
portation should he deliberately studied based on economic and technical
evaluations. It will also be useful to condider the comstruction of

roads keeping pace with the planning of agricultural development project.

9. Circulation system of goods may not well developed judging from scarce

movement of goods except tr-.nsportation of wood products by boats.



10. Centralization of population is observed at some places along roads
of the eastern hilly areas where living is comparntlvely easy and rivers
flow nearby. For the planning of develonment of thls Brea! it is nece-

ssary to study distribution of village, conditions of location and ways

of living.

11. It is also necessary to study in a long range plan about ways of

living in Alang2 area resulted from shifting agriculture and degenerated

forest area.



4 Topography

In general, the proper topographic map: ia a basic cluc neoded
at first for a development plaming, Especially, it is indispensi—
ble for the investigation of development plan having a large soale
and oonmprehonsive nzture, .

' Existing airphotos and topographic maps over the Barito River
basin seem to be insmuf¥ioicnt. Because of their 1ittle coverages,
insufficient soales and nseds for considerable revisions due to the
old datea, it is urgently nesded to prepare new proper topographic
maps as soon 88 possihle. For the rresent, the following steps are .
consi.dered to be necessary to inveatigate the development plan for
the Baz-ito River basin, These sieps should be deliberatoly oa.rried
out; in succesaion,
(1} Adr—photographing covering the whole area should be ca.n-:.ed
out as the most urgent project.

Fhoto scale should be carefully chozen econsidering the cloudy
woather and vrozsibility for photo-intorpretation works,
(2) Astronomical obserw tions for every 100 km as tho primary
greund control should be also carTied out as soon as possitle.
(3). Trianguletion networks wp to the second oxder or the third
order should be also carried out, espacially with an emphasis in
the Riam Kanan Irrigation area and its neighbourhood, in Klly a-
Teas east to the main road and in flat areas along principsl rivers.
(4) Topographic maps of seale /50,000 should be made being based
upon the resulis of steps above mentioned. It will take a few years
and the order of mapping should bo detemmined carefully in advance.
(5) Photo-mepas of seale 1/50,000 for the ummapped areas will be

effective as provisional maps.

(6) Provisional revisions of existing maps should be dore by the
yhoto-interpretation, if necosssary.
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(7)  cCadastral surveys should o earried out, if necessary.

(8) Preoise leveling comecting the Java Sea, principal wivers,
main cities and roads must be Tealiged at an early date, Kilomew
ter posts can be used as Provisionzl bench marks,

There are many agencies concerning with air-photo survey and
topographic mapping works., It is urgently requested that the works
montioned above will be oarried out ancothly with their close co-
aperation.



Se Water Traneportation .

1l.. General situation.

7 Three almost parallel rivers, namely the Barito Rlver, the Kapuas
, River and the Kahaaan Rlver run through thls project area covering the
wSouth and Central Kallmantan Provinces. These three r1vers are con-
nected by several canals serV1ng as inland water-ways. Bandjarmasln
harbour on the Barito Rlver has a new wharf completed in 1964 How-
ever, a large bar at the estuary of the Barito Rlver has been an ob--
‘stacle for navigation by large vessels, becmuse water depth is less
tﬁﬁﬁ 2m for the leneth of about 6 km in £he bar. Pulang fisau on thé
Kahﬁjan River is a harbour for timber export., However, ;he secondary
loadings in the open sea are necessary , because the estuary cf the Ka-
hajan River is shallow having water depth less than 2 n for the length
of about 7 km in the bar. Canals connecting these three rivers are

shallow, 25«30 m wide and have rather plenty of traffics.

The total amount of cargos handled at Bandjarmasin in 1969 was
235,000 tons except petroleum. Among them, 153,000 tons are for inter-
insular cargos and 82,000 tons are for foreign trade (78,000 tons for
export). About 80% of the export cargos is rubber. In 1970, somé fiw
gures of exported timber have appeared and reached to an amount of
17,000 m3 in August. These figures show that timber development in the
Barito River basin has moved.into activities. It can be well expected

these figures will increase in the future.

2« Gate-way of the area and inland water-ways.

In planning of harbour and dredging of the estuary in the project
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area, it would be effective to concentrate the efforts forjdné poeint
‘?&ther than into several places, according to the presenf ecoﬁomic Do
acéivitiéa in the area, In general, hoth the prlmary and the second—
’ary facllltlea are 1ndlspensab1e for a harbour to carry out its func-
tions effectively. Band jarmasin has many facilities as the central ..
qity bf the area and a population of about 500,000 around its environs.
Tele:communication systems, water supply systems and electric power

will be furnlshed 1n the qulte near future. The team conflrms the im=
presslon, taking inte account the present sltuatlon mentioned ahove,
that Bandaarma51n would be chosen as the gate-way{of the area. Alsp.
it would be necessary to in;rease capacities of inland_wgge;-gay_cagq;g

er to prépare new canals for its effective contribution to the devélop-

ment of the area.

3« Investigation programs.

According to available data, the amount of spoilé tﬁ be dfedged
will be about 5 million m3 assuming the dredging to the depth of 6.0 m
below L.W.L. (consider the navigation of 6,000 D,W, timber carrier j
the depth of shallow parts of the Barito River being about 6 m).

As for the maintenance dredging, considering the fact that material of
the b;r is mainly silt and a certain water depth is kept in some parts
near khe estuary. It will not require much maintenance dredging. Or

training walls should be taken into account, if necessary.

The above mentioned plan including the increase of capacities of
inland water-way canals will need a large amount of investment. How-
ever, it is recommended to put an emphasis on the necessity of dredge

ing of the Barito River estuary and to proceed to the necessary invest-



igations, according to the following reasons and sCOpes
(g) ) ?he harbour‘and the inlahd water-way play X very imjortanﬁﬂqolea

. on the development of the area as basic infrastructures,

(b? Amount of éprrted timbers from this area are expected to in-
* ., ‘crease very rapidly with the progress of forest development in. the

Barito River basin.

+ (e), Prices of exported timbers from this areg are rather high as
compared with those from other area, mainly due to unfavourable situa= -
‘)tipgq of shipping ports. Hewever, in another word, it can be said

that dredging and. timbers have a very close beneficial relationships.

(a) By the increase of capacities of existing canals or the pre-
paration of new canals, agricultural development in this area will

be much promoted.
Following items will be necessary for future investigations :

_(l) Investigations of river discharge and‘cbntent of suspended

materials,
(2) Investigations of salt water wedge and salt concentration.
(3) Sediment sampling.
(4} Current cbservation.
(5) wave recorder observation.
(6) Sounding survey.
{7) Fixed point survey.

(8) Hydraulic model test.
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be Mineral Resource B

1 ' As for the situation of the exploration and development of the meneral
resources in the Barito River Bagin, it can be said that the greater part
of the existing mines consist oft thome -= outcrops or alluvial - déposits
.mostly near the ground surface -- which were exploited before 1940. It
would be necessary. for further exploitation and development, to take into

account investigations of deep deposits and blind deposits in addition to
surface surveys.

2 Main running facilities in the area are the 0il field in Tandjung and
the diamond ares in Tjempaka,

3« At Tandjung, the oil field was discovered in 1938 and came under the

management .of PEATAMINA in 1965, However, there has been few exploration

after the war.

4, Martapura and Pengaron have wide distribution areas of diamond around
them, and their exploration and mining are being made by national enter-
prise. At the diamond area of Tjempaka, 1,000 = 14500 labourers are
working for mining and panning in very primitive ways by man power.
Considering of low extraction percentage, disordered mining and importance
of diamond, systematie and deliberate investigations and mechanized mining
and panning should be taken into account to improve low productivity.

Se . Wide distribution area of placer gold, diamond and platinum is recoge=
nized near Purktjahu. Primitive mining of placer gold by man power can
be seen today. Systematic investipgations to prepare detailed geological
maps and mechnization of mining and panning should be taken into account.

6o There are some coal mines upstream of Muaratewe.

Ts In Pleihari area wide distribution of small scale iron ore deposits

ie recognized.
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- ‘I‘he Barito R:wer bagin has vast tropica.]. rain forests. The
formation is mainly of Oepteroua:r.paoeae having n‘btmdn.nt g::‘o‘ﬁing
“ stocks For.the dcvelomcnt of forest resourccs, the i‘allowing
'!nvcstig&tions and s‘tud:.es will be necessary s
_ (l) Investis~tion of the amount of forest rosources.

Recogna.'h:.on of ares ‘bv foregt patterns and their growing
stoclcs, utilizing a:m—photos, will be neoeasary
(2) Systenatic studies of natural forest. ,

For the future managenent plan, studies about natural re—
gﬂnemt:.on and growth surveys uill bc necessary.

(3) Invest:.gatzons of umsed Bpec:.es.
) Investn.g‘tt:x.ons of umsed gpaci cs in this area will be ne—
cessary for :‘..‘urther dcvelopment.

Sonc comments are deacribed as follom :

(2) Forost ang its importance for land conservation.

Efforts to maintain sustained yields should be put forward
togcther with the development of forests. On the other hand, prO-
per public guidance would be necessuary to malke them well Tecog—
nise the importance of the forest for land consorvation.

There are vast Alang-alang area in the Barito River basin,
Howevor, some little groves are seen in some places and stzbility
of vegetation is held for small ereas. This fact shows severe de—
vastation duc to the shifting cultivation, and, on the other hand,
somc possibilities for planting and importance for land conserva—
tion. Howover, it should be noted that planting of simultensous
uniform forest would be unappliecaoble and careful considerations
for steady extension of forest sterting from small area (e.g. fam
forest) should be necessary. Studies of proper tree spescies for
this arca would also be necessary.

(b) Timber production.

Reeently, timber production has made a remarkahle progress

and eonsiderably contrituted to the economy of Indonemia, In the



Barito River basin, however, it scems that modernized forest ro-
sources develorment has not yoi prevailed. It would be beneficial
to control smallegenle ocperations which remain in prodnction of
Iow value timbers,

Several mechanical logeing systems in activities obucrved in the
area suggest the woy of timbor pro&uct::.on in the future. Also,
careful consideration for erosion~prevention should be noeded to-
gether with the rapid forest development.

(0) ¥ood industry.

As for the wood induatry, a paper plant at Nartapura nearing
conplotion, several mechanieal sawmills at Bandjarmesin ond nany
small scale sawmills by man power are the all that exist in the Ba~
rito River basin at present, After the coapletion of poger supply
systems of Riem Kanan, the wood industry would be one of the most
proper industrics of this area. They will be samwnill plants, plonts
for prefabricated house, veneer and plywood in the order. locations
of thése wood industry plants should be made by deliberate conside~
Tations to meet the future demands



T 8. \A;Ecultural‘ Davelogment: Its Pr&agnot and Problema -

Agricul tura) production in Barito River Bé.'ai'n takes primitive forms
for the most part; 1t has enjoyed 1ittle improvement despite the gradual
installnent of irrigation facilities such as oannels, Farmers engage in ‘a
rather ineffisient habitual farming, . whoae techniques promise no more in-
c;ease of products even under better farming conditions. Unless some drap.-
tic means are sdopted to improve facilities and  techniques, future increase

in production will be unobtainable.

Agricultural population, which occupies about 83% of the total po-
pulation of South Kalimantan, hss shown a strong tendency ft:.vr mobility in
search of better farming conditions. On the othor hand, demands in South
“Kalimsntan for agriculture products are large! average 126,000 tons' (atalk~
" ed paddy) of the main crop, rice, has been in shortage annually ir the past
" Pive yeérs. and the yield of the other products such as gruins, vegetables,
potatoes, pulses and fruits as well as livestock products have been far be=
low the level of demend, Most of theue pmducta are imported from the Pro-
vincea. Therefore, there is a possibility of establishing a profitable
agricultural enterprise, if agricultural equipments are installed and new
techniques of utiliging adoptable varieties, fertilizers and insecticides
are introduced, together with an adequate planning for agricultural levele

up and diversification,

The Riam Kensn Irrigation Project should be undertakem as a model
of sgricultural development in Kalimantan. In order to overcome many en-
vironmental or social obstacles, a comprehenaive development inecluding
flood control or water utilization would be effective. Actual execution
of tile development plan should be preceded by a careful survey and dis—

cussions.



1. Bnral Cormunities anduThair Socio-economic Problems.

1) Heed of education fo}‘the)farmefs. ‘ -

Ap was stated previcusly, a majority of farmers engage-in é(primitiVD
farming; -only a swall-number of them, par&icularly those who live in places
such as Bandjar and Amuntai, have strived to improve their yihlding. It is
urgenj to help the farmers realige that sgriculture is an important pert of
a nation's productive activities. Bqually important is to help them develop
a aelf=respect for tbe farm operatién. Agricultural operation not only exists
for self-consumption but also promotes the standard of living in the entire
communitys It also substantiates their own income when producta of good que=
lity increases. The farmers should willingly accept new equipments and tech-
niques for higher sgricultural productivity. It should be considered to
give a proper criticism of th; habitual farming and suggest good improvement

plans, stirring aspiraticns of new ssttlers and prosent farmerc,

2) Promotion of self-supporting farms and stabilizafion of farm econony.

Average size of paddy fiaid con which a South Kglinantan faruing fa-
mily cultivates is estimated to be l.2 hectares, and, for upland fields,
O.1 to 0.2 hectares. HRice is cultivated on a single=crop basis, except
for some exporimental attempts to promote a double-crop system. The ylield
of average stalked paddy mmounts to 1.8 ton per hectare, and asgriculiursl
income of average farm household per annum is no more than approximately
70 U.S. dollars. Their income thus has to be supplemented by non~agricul-

tural labor or off-sesson labor.

South Kalimantan possesses a vast arable lend, and there iz a
large demand for agricultural products. Therefore, if proper guidance

shouid be given, the farmers can support themsslves solely by agricultural
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incone., %The aelf-auainining economy can he attained through further inoreass
of yiold, expansion of cultivated fields, and development of a multiple mane-

genent,

3) Neod of better distribgtioni system and farmers' organisations.

: Sgle of products and purchase of agricultursl implements are being
done through s free market in South Kalimantan, After having held products
~ for their own consunption, farmers sell their remaining smsll amount at the
market by themselves or through brokerss The farmers have no control of
rice milling, nor do they have any organization to protect their interect.
A3 a result they often marsly give away unnecessary profits to intermediary

morchantas and end up wasting their labor.

In order to promote agriculture as profit-making occupation and in=
crease sgricultural income, it is necessary for the farmers to orgsnize a
diatx;it:lution syatem on their own initiative and control at lesst the primary
processing of their products such as rice-milling, At the same timse, orga-
nizations such as agricul tural occoperatives should be established to pro-

toct farmers’ interest.

4) Rascommendations.

In order to accomplish the mbove-pentioned goals, i.e. 10 encourage
self-support of farmers, inorsase their income, and atabilize their living

gonditiona, the following policies &re recozmended:

(1) to establish a ayatem to secure a minimum price of agricultural
products, especially rice crops;

{2) to introduce a farmers' oredit asscoiation for the purpcee of
prozoting self dependent [axm management;

(3) to organiz¢ educationsl and training programs for farmers to give
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guida;nce in water control, farming \techniquea,‘ book keapil\:g: knowledge
. ‘stes, and to provide adeguate staff of extension workers; ,
(4) to give as.sia_tanoe foxr the aatahliahma:;t and management of 'far‘nerl\'"
organize.{iona-; a;nd 5 -
(5) :‘éo establish an organ to canﬁuct economic s;u'vey and colloc.t astatis-

tical data necessary for agricultural development,

2, Important Points of Land Reclamation end Improvemzent.

An extensive Lhish—dcgrea agricultural development requires a compre-
“hensive and m’:ama;tic Planning of la-md improvement. Water control such as
irrigation end drainage is naturally very important; but a coapreheﬁsive de-
velopﬁent plan of agricultursl land should include plm:m for field mansgement,
water coniral, fertilisation, inuectioi:de, fungicide and constmctionkof,x\vadn
to transport crcps and farming faciliti;s. 4n e:é‘fective road network will

favorably affect the exuecution of x;ural planning and local development planninge.

The development project will best be cxecuted by dividing this region
into several sub-districis, thus adopting different methods according to the

characteristics and natural conditions of anch _smb—diatrict.

1) Lower basin of Baﬁto. Kapuas and Kshajan rivers.

The vast flat awemp aress of the lower basin of Barito, Kapues and
Kahajan rivers bomst soue aéricultural lands reclaimed along the cannslas
such gs Serapat, Tamban and Besarang. These reclaimed lands are guod ex—
amples to show that agricultural land can be developed under an unfavoratle
natural environment. The tidal irrigation project currantly underway in
Barambai and Tambar is very promising on this sccount, Also noteworthy is
the poldér project in North Bandjarmasin and Mentaren, which has sot a pat-

torn of development of a tidal vegion.
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© An jmmediate obstaale to the development of these arsss is soil
- end n:;id wvater. The e:iatencé of cats-clay needs 2 very clc;ae attention,
for.a vater circulation system that ocan eliminate acid water that leaks
out from the organic soil and discharge it outside the region is absolut-
~ely necessery for the sake of effective land development and improvenente.
’ A'qqnprehensive Planning is celled for: to maintain and promote the pro-
- ductivity of these agricultural lands. A more effective and aystematic
water control should be Jdesigned am part of such comprehensive plenning,
 although the present stage of farm management in these arems does not yet

 Boan o require it.

2) Inundation areas in the midestream and tributaries of Barito river.

Along Amuntal and Alabio polder ‘projects are underway. Agricul-
tural eofforts suffer from occansicnal flood in this srea, different from
tidnl regions, yot the prospect of future development is promising be-
oaune of good soil and water conditiona, Combined schemes that drain
water from the ever-submerged land and irrigate higher lands is recom-
mended in order to protect the agricultural land from floods. If these .
tvo water control schemes are successfully operated, the eatire area will
enjoy a much greater success of farm management. These schoues must be
baped on s olose technical examingtion of the hydradlic and hydrologic

characters of neighhouring rivers.

This area also acems to be suitabla for a high-degrea devalop-
ment fara management for the orops other than rice, aince the second

croping is poseidble in dry fields during the dry seascn.

3) The tributary basin east of Barito river.

In the tributary srens auch as Kendangan ‘and Barabal rivers,

thore are many parts that have good soil conditions free of floods.
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Some irrigation structures built during the Dutch time are still found

- herey and moat of theaé areas can be made into good farm land if effect-
ive irrigation ‘tal::ela place. These Dutch irrigation structures, however,
are no 1ong;ar in well use, t:or tertiax;y facilities and fars tecfm:lquu ‘
have lacked to effectively utilise them. Imedi};te Tehabilitation of

‘ thnaf ftructuroa together with the estabdlishment of tertiary facilities

48 urgently recommended so that these potentially good farm lands can

. be effectively cultivated. i A water utilization project ahould 'ha based .

on the sufficient knuwleage of discherge duration of each tributary.

4) Bandjaruasin and its surrounding aresg.

‘_I'hia area is densely populated, and both‘laﬁd and water tr‘ans-
'poréation are wai:l. d&ﬂopﬁ; the;s conditions kave made tamérs sottle ‘
euﬁy. i The area is mors deniopéd than other areas,  Further develop- \
ment will be possible with = bettor water control. The ares is BYRRDY
for the moat part, yet the circumatances do not secure u‘ water source
during the dry season. A Gevelopment project therefore should center
around a drastic i_np-rovnment of water control. Since this area iz con-
nected with the Riam Kanan Irrigation Projeot area, as will be stated

below, the planning may wall be coordinated with the latter.

5) Batibati end its western reglon.

Host of the land in tkic area can be developed by drainage im-
provement. In order to substantiate a stable agricultural management
oﬁn in the dr¥ season, a systeaatic water control project is r;eomend-
ed to\make use of water of good quality which flows from the hilly hine

toriand.

3. Izmportant Pointa of Farm Inprovement.



“ 1) Increase of agricul tural productivity.

.R:!:oe is the moat important crc;p for the source :;f nut;.:-ition. Most
of the projects for food production increases centar around rice production.
So far the best kind of rice and the beat method of rice cultivation has
indeed been adopted to fight the dia;td:bantage in meteorological (much rain

£all), topographical (swamps) or soil (acidity) conditions.

A higher productivity oalla for a proper introduction of production
naterials such as caettle power, machinery, fertilizer, and agricultural chee
micels. A multiple agriocultural management, together with advanced land
productivity and labor productivity, should be projected urgently. The fore
mer can be attained by plent breeding, fertilization or insecticide; the

latter is done by means of mechanization.

2} Multiple agrioultural menagemsnt.

Vhen people reach the primary stage of living where subsistencs ener=
& 1s supplied by starch, they should aim at a gradual chift of emphacis to-
varda protain and vitamin nutrition. ) Promotion of livestock industry whone
supply 80 far remains less than half of the demand, improvement of fruit
varietiss, and sufficient supply of green vegetables should be encouraged.

These steps require even higher techniquss and also for s long-term planning.

3) Exporimental research and extension aervice.

Agricultural research stations play a very important role in the
country such as Indonesia where agriculture is a pillar industry. Much ef-
fort should be made toward establishment of such agricultural atations.
Those in South Kslimantan sesn to be too amall in scale for the vast agri-
ocultural region. Introduction of double crops to the farmers through ex=

tonsion corvice agencien is recommended. This extension service should
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" systesatically snd sotively hendle tochnical a.na.'!.yaas and train enginears -
"m0 that 1t nay contxibute to the farm pDanngement guidance end supplsment
land improvement worke.

- Bna:l.o Data for Agricultural Developaent Sumy

Statiatical dats: The following atatistical survey data zre ne-
coa;-ry for pcmnotin.g dwelopmant Plonsa. |
) f. Stntistical date on agronomy, agricultural po;:ulation, fnm lands
| and cropa. ,
‘ h. Dotailod topographie maps on uinting fara land. reclainahlo land
and .tta related BTeas.
Ce !.toomlogical and hydrological dats on rain fall, water level. and’
\ discharge duration of Bsadjarmssin and Ammtat. (These two nay ba
donignod'an central. notaorological stations for agricultural deve-
lopmmt.)
d. Soi‘l map of 1 ¢ 200,000 of present and potentiel ferw land.
e. Vegetation map; illustrating the present state of vegetation and

lund use maps of 1 ¢ 200,000 by air-photos and ground surveys.

5 The Riem Ranan Irrigation Provject.

1) ¥hen the Rian Kanan Dam is completed in 1972, it will nako a mwlti~
purpose utilisation of this reservoir posaible. Already in Handjarmasin
an cxpansion project of city water has been underteken, snd ainilar domends
for water supply will be in order along the river baain in the futuro.

The Rism Kanan Irrigation Project is the largest in kind and the most iz~
portant among t'ﬁum. An ivmediate survey is reconmended in order to mecure
the most effoctiva use of it. Thig project should be given an atiention

an the irrigation model in Kalimantan, since ite propomed irrigation area
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covers the administrative, economic ss well as cultural center of South Ke-
_11131;111:3:1. and also since farmers have progreseive attitude. Agricultural
+, Research Stations, Agricultural Mechanization. Coaperation (P.N. NEKATABE)

and other government organizations also exiast in this aref. .

1'he diwrse conditiona of agricultural 1and in thia area reﬂect
typical characteristics of the Barito River baain. Water supply projects,
theref'ora. have to be planned according to spesial cheracteristics of esch :
;ggi‘on.' Eg.ch region will play ita- unique part for the gl;t)als a.gricultural.
development of the Barito River basin, Before devising this project, a
- goneral policy should be formulated with regard to the choice of bmjoct
‘ 4”*”' soil survey, required irrigation water. fam conaolidation and drai-
nage gystem etcs At the same time, a training canter is also rocomm;led
to glve direct technical assistance to the farmara,

2) Bamio data Tequired for the feasidility study in the
Risx Kanan Irrigation Ares.

(1) Statistical date of the area with desa as a wnit.

(2) Topologic map of 1 s 10,000 of the ;ma together with surrounding
areas,

(3) Heteorological and hydrologioal data, especially data on water le-

- vel, discharge of major rivers such as Rianm Kanan snd 5. Moloka,
and rain fall.

{4) Detailed soil and vegetation mapa,

(5) Data on the present condition of irrigation and drainage, partiou-
larly, condition and capacity of water utilization u':d control, con-

dition of submerged areas, and draught,



“ 9 Hydrology and River
: Development:

'

1, "The i\mdementala in development plan of a river basin are to control
and naintain the - nver and to make use of it effectively. That is, the
~ Tiver can be utilized for navigation, hydro-power, :erigat:.on and other
. utility purposes, while, on ‘the other hand, proper means should be ta-
ken {0 prevent devastation and-damages caused by floods. .

. For planning of river developmsnt project, proper topographza maps
" and well accumulated hydrologioal data (water 1evel, d:.scharge, and
" rainfell) are essentially :Lnd::.spenable. - ‘ ;
A - For the est:unation of river discharge duration :Ln the future, 'l;here '
. is no other Way than to have accurate hydrological mfomat:.ons over as -
long period as possible. In the Baxito River basin, at present, several-
topographzo maps a.nd some hydrologzcal data are available for the down~
stream aresn, However, as for the middle and upstream area of the basin,
almost no data seems to be avazlable to make the present states clear,
-‘Therefore, it would be esmential, for the development plann:.ng of the
Berito River basin, to arrange properly h,yd:‘ological gauvging atatmons
in the area for accumulation of observation data.,

-~

2. During the survey, the team had an opportunity to go upstrea.n of the
Barito River about 900 km far from the estuary. )

-As for the.surroundn.ng topography of the main stem of the Barito Ri-
wver, it belongs to the mountaineous area upstream of Hatas (about 900 km
from the estuary), hilly area between Hatas and Muaratewe and flat low
land downstream of Muaratewe, '

Purulct jahu, Muaratewe and Buntok have been flooded once in every
10 years in the past.

'As for the tributaries in the eastern pari of the basin, the Tabae
long river has very flat surrounding topography until upstream area,
whilé other tributaries such as Balangan, Pitap, Batangalai, Amandit,
Tapin, Riam Kanan and Riam Eiwa have mountzineous topography in their
middle and upstream regions. These topographical features will be made



: clear after the completion of air-photos or topographic maps. Theae to-
pographical features have c¢lose reZations with planm.ng of dams

3. For the development planning of the Bar:.to R ver ‘ba.sin, accounula-

"- tion of observation data’ on hydrologlcal gauging stationﬂ would be ne- -

'cessa.ry as Pollows t
o3 Water level and discherge gauging stations.

There ars compara.tiv'ely nany water level gauging eta‘tions 'but no -
"discharge gauging station in the downstream area of the Barito River,.
‘the Kapuas River and the tribtutaries in the eastern part of the basin,
‘It should seem that many of them need some rehabil:.ta'b:.ons and careful
"operations. - o ‘ o

(I) The Barito River, .

Water level will be o'bserved in the 'hldal range of the Barito
River. ta o‘bta:.ned from properly arranged gauging stations will be
useful in planm.ng of ecanal, water transportation,” 1rrigation and dra-
:inage .

Oi)servafion of water level and discharge is to be carried out in
‘the non—$idal Tange of the Barito River. Data obtained will be useful
for plamning of flood control, river :merovement, :|.rrigat:.on and drain-
age in the future,

It is advisable, considering of maintenance and operation, to
set gauging stations at major towns which have government offices. )

(2) Tributaries in eastern part of the basin,:

' ' Eastern part of the Barito River basin is well developed having
many trihutarles. Planning of flood control, river improvement and
water utilization in these tributeries will be necessary in the Pfuture.

Water level and discharge gauging stations is to be met up at
proper points between mountaineous area and flat land. Data obtained szt
those points will be useful to know undisturbed basic digcharges,

Some of the existing waler level gauging stations at important
points or &t the points which have close relation with the water stage
in the main stem of -the Barito River will be utilized as discharge ga-
uging stations, too, by adding some proper facilities,



’ It is very important to determine the altitude of point O of
each gauge in relation to the mea level,
3B, Rainfall gauging stations.

Many manual rainfall gauging stations are set at prinecipal points
along the Barito River and in the eastern part of the basin, When a
certain dam project should come into implementation it would be nece—
ssary to set melf-recording gauges in mountaineous area of the basin.
However, it will be enough, at iresent, to prepare a few new stations
for supplement purpose if proper operation of existing station can be
achieved,

3¢. Meteorological stations.

There is only one meteorological atation =t the airport of Ban
djarmesin. It will be necessary to set up a meteorological station
near Amuntai to obtain data in inland area of the basin for the pre-
paration of further inland developments.

Fundenental items to be observed are rainfall, humidity, evapora-
tion, duration of sunshine, wind direction and wind veloeity.

4. Data and materials obtained from these observations would have
Iittle value if they are fragmental and inconsistant, and the most
important and essential matter is to obtain data accumulated by con-
timious observations over a long period of time. Therefore, & plan
must be worked out to provide appropriate observation networks and
eatablisgh an efficient observation aystem, while giving highest pri-
ority to the assurance of continmued and exact observaiions.
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