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CONCEPTUAL APPROACH ON DEVELOPMENT
OF TIDAL FARMING FROM WATER MANAGEMENT ASPECT

A Case Study at Kalimantan, Indonesia**)
by :
Sahid Susanto and Sigit Supadmo Arif”

ABSTRACT

A lot of tidal irrigation land development projects were carried out in severa! locations
of Kalimantan for new sertlement and food production.

A continous research has been conducted to develop tidal agricultural land since 1971.
Based on the research, a new concept for redesigning and reconstructing of tertiary
demonstration block (TDB) should be develop.

A conceptual approach on development of tidal farming from water management
aspect has been proposed. The concept is presented in a model named Micro Water Manage-
ment Model (MWMM). The basic concept of MWMM is improvement of micro water
management and then be followed by improvement of 21l aspects.

portant areas for new settlements and
food production in Indonesia. Up to the
present the Government of Indonesia has
reclamed of about 250 000 hectare of
these tidal swampy areas in Kalimantan to
be developed as a new agricultural land.

Introduoction
1.1. Background Information

The Agricultural land of tidal swam-

py areas in Kalimantan is one of the im-

*}taff members of Facully of Agricultural
Technology Gadjah Mada University, Yogyakarta
[ndonesia.

Lowland Development in Indonesia 24 — 31 August
1986.

""}The article was presented in Symposium .

The main objectives of tidal swampy
area reclamations project are : a) to in-
crease the arable agricultural land for -
food production, particularly rice, b) to
create a new job opportunity in
agricultural sector to overcome the excess
of man power in overdensely populated




regions like Java and Bali. ¢) to start the
preliminary stage of regional as well as
national deveiopment, and d) to create
stability of natural defence and m1[1tary
strategy reason.

A lot of tidal irrigation land develop-
ment projects were carried out in several
locations of Kalimantan. The design of
the canal system of the tidal irrigation
system is awarded to the Gadjah Mada
University (GMU). The university design-
ed two types of canal network systems.
The first one has a shape as a fork and it
called as M Tidal Irrigation Fork System"’.
The second one has a shape as a comb and
therefor is called *’Tidal Irrigation Comb
System’’. Each unit of irrigation system
has an area of about 3,000 — 4,000 hec-
tares. Figure 1 and Figure 2 show the
system while demensions of the canals is
presented in Table 1.
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Figure 1. Fork Type of Gadjah Mada
University Canal Network
System. 1. primary canal;
2. secondary canal; 3. tertiary
canal; 4. food fide pond;
5. tidal tiver.

Eventhough the projects were carried
out for more than 10 years ago, some im-
provements in design and management
are still needed especially in tertiary

system. The factors which have hampered

the improvement of the systemn are :

a. cultivation method in tidal agricul-
ture land is unknown

b. poor water regime

¢. toxic soil and poor water quality for
Crops ‘ )

d. crop pests and diseases

e. poor water guality for domestic use

f. management and social aspects

(Anonymous, 1977; Arif, 1984).

To solve the problems, the Govern-
ment of Indonesia in collaberation with
GMU have been conducting a comprehen-
sive research on tidal agricultural land
development since 1971.
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Comb type of Gadjah Mada
University Canal Network
System. 1., primary canaj;
2, secondary canal; 3. tertiary
canals; 4. collector canal; 5, ti-
dal river.

Figure 2.

1.2, General Discription of Tidal
Irrigation Projects

Some tidal irrigation projects were
developed in South and Central Kaliman-
tan in Barito — Kapuas — Kahayan
Watershed, approximately 25 — 50 km
upstream from the river mouth of Barito,
Kapuas and Kahayan, In West Kaliman-
tan, land reclamation takes place in
Kapuas Watershed, approximately 25 km
upstream from the river mouth of Am-
bawang and Punggur Besar., The
topography is nearly flat and about 1 m
above mean sea level.

The mean annual rainfall in South
and Central Kalimantan is about
2,000 — 3,000 mm. Normally the max-
imum monthly rainfall is about 300 —
400 mm, and the minimum is about 40 —
50 mm occurs in August, In Wesl
Kalimantan, the mean annual rainfall is
about 3,000 — 3,500 mm. These rains are
evenly distributed throught the year with
monthly rainfall is about 200 — 300 mm.

The temperature is almost constant
all the year. The mean daily temperature
is 27,3°C. Main daily relative humidity is
90,8 percent.

Most of the soils in the projects area
clay soils with a peat soil layer on top of
it. The thickness of peat layer varies from
less then 25 cm up to more than 150 cm.
According to the thickness of peat layer
there are two types of peat soil; Histosol
with a thickness of peat layer less than
25 cm and Inceptisol with more than
25 c¢m thick. The pH is arround 4.0 — 6.0.
After being reclaimed, the soil is quite
acid with soil pH arround 4.0 — 4.5.
Some parts of the areas pyrite content in
the clay .soil is considerably high. This
material if it exposed becomes extremely
toxic for crops. Therefore, it must be Kept
away from the root zone. Flooding of the
field or maintaining the pyrite layer under
saturated condirion is the best way to
avoid exposure of pyrite (Anonimous,
1974).

Tabel . Demensions of each canal and tide ponrd (m).

No. Type primary secondary tertiary tide pond
A. Fork Type

1. length 1000 — 2000 5000 — 6000 1000 — 2000 300

2. width ' 40— 60 20— 25 1 — 1.5 300

3. depth 3 — 4 2 — 3 I— 1.5 |

B. Comb Type

1. lengih 1000 — 2000 5000 — 7000 1000 — 2000 no ride pond
2. width 20— 40 15— 25 1— 1,5

3. depth I~ 4 I — 2 1— 1,5
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! 2. Tidal Agricuttural Land areas, especially to those problems wich ( stert )

Development Research Approach are suspected arise in the new agricultural

llatural ro uourcnj

i L land. The alternative solution either might 1o tidal landl
| Research activities have been coduc- ) Y S gither mig e
i . develon an appropriate technology be inform of an individual solution or a Tev Trrigation
; ung _to eve .p pPprop blend of many aspects solution. These ' otructurcs end Troditional Farcing
I of tidal agricultural land development. ) . ) wnter managemant |
| . . solution are considered as first stage of : ayotes
These researches are carried out in some . X . .

} . . . developing new technology in agricultural
! experimental station located in South, et JvE .
i Central and West Kalimantan production system in tidal agricultural Taprovemen
i T;n r hole steps of research a;ctivities in land. The basic research is organized and ' < ﬂ{ :rﬂdi:;W
" .- s L3 ara
; 'del“lr ode (Sievpelo ment is presented in administered called as Test Farm. \__‘
! ;.a aqn P p Specifically in Gadjah Mada- University i yor

tgure 2. this institution is named as Test Farm R

. . N . d
f 2.1. The Basic Research Gadjah Mada University with member- - uu::::;z:ne”_
¥ R . b ) ships come from many different field of copt
! ) The Basic e;ear__ch as bsl wald mn sciences which have connection in the L '
- . e i i

; F_‘E““’: 3. cfoncerrlle. wit i)lrc;_ Zm 1den agricultural land development problem. e e L,:;:'::p‘t';:z“
H tification, _ormul at-lon,. and lincing outt_ The pgeneral activities cover in basic ; cultivation . |- nev :chnlﬂ&ﬁ!’
?- lhe'allernatwe so unqn \n many aspeczfsdol research of agricultural land development T— r —
; agricultural production system in tda is shown by Figure 4. : ot @
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Figure 4. Activities of the basic research in tidal agricultural land development
{Anonymous, 1984).
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! Figure 3. Research steps of tidal agricultural land development.
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2.2. The Terriary Demonstration
Block (TDB)

Firstly, the TDB was defined as a
group of rice field which water regime is
controlled mainly by tidal tertiary canal.
The tertiary canal has function either as
supply or drainage canal or both.
(Anonymous, 1977),

Under controllable water regime rice
is expected cultivated twice a year. In the
real condition the expected paddy land
cannot always be achieved. Also the
asumption that water management system
at the TDB independent to the whole
water management sysem is not correct.
The TDB had an areas of about 50 ha
represent a full scale of test field. Farmers
whose their land in the TDB are encourag-
ed to participate the implementation of

- TDR program. From 1977 up to 1983 the

TDB had been carried out in some tidal ir-
rigation project Kalimantan for examples
in : a) South Kalimantan are Barambai
(1977 — 1979), Belawang (1982 — 1983)
and Tabunganen (1982 — 1983}; b) Cen-
tral Kalimantan are Tamban Luar (1977
— 1982), Sakalagun {1983 — 1984),
Terusan Tengah (1982 — 1983); ¢) West
Kalimantan are Bintang Mas (1980 —
1984), Pinang Luar (1981 — 1984) and
Air Putih (1981 — 1984).

Design examples of the improved ter-
tiary canal of the TDB are presented in
Figure 5.

During the TDB activities, it was
observed that tidal motion in some ter-
tiary canals were not strong enough to
performe either as irrigation or drainage
system. Also the canal system excert a
considerable dumnping effect to the tidal
motion in such away that the amplitude of
diurnal tide decreases rapidly toward the
upstream. Therefore irrigation water

could not overspill to the field as planed

by the original design. As a result the edge |

of tertiary block usually could not be ir-
rigated or drained properly. If the tertiary
block had a drainage problem, then the
field became submerged, If this happened
for long time the water would become
toxic for the crops.

Table 2. shows the specific problems in
some TDB during the activities.

2.3. The Micro Water Managemen!
Model (MWMM)

To solve the problem as previously
mentioned, tHe new consept for redisign-
ing and reconstructing the TDB should be
developed. The new concept for redesign-
ing and reconstructing the TDB based on
system approach. It is assumed that a
TDB is a subsystem of the whole unit land
development, consist of several sub-
systems. A simple diagram of the process
analysis is presented in Figure 6.

Figure 6 shows the general
systematically process of redesigning and
reconstructing of TDB utilzing analysis
sistem. The TDB as one component of the
unit is modelled named : Micro Water
Management Model (MWMM)} and has a
closed system characteristic. Refering to

- Figure 4. and Figure 6. it is obvious that

the TDB has a strong lingkage with basic
research. The TDB is also representing the
following step of basic research in land
development carried out by Test Farm, in
which results from basic research is syn-
thesised to be a new technology of

agricultural farming system in tidal land

areas.

The MWMM considers the improve-
ment of water management at tertiary
block is the key factor for improving far-
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Figure 5. Design examples of the improvement tertiary canals of the TDB
(a} Quartery canal and dyke of quartery canal cross seclion
(b) dyke of tertiary canal cross section
(c) improved terfiary canal ¢ross section,
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