(3)

Physiography Features

i. Creat Natural levee Area in the Middle Reaches of the Mahakam River

From Muara Pahu to Muara Kaman bf.the middle réaches:of the Mahakam
River, flows from the Socuthwest to the Northeast, and a group of
lakes and marshes of Kehoﬁan, Djémpanq,_Keﬁohan Melintang, Kerchan
Semajang, etc. that are deemed as blockaded lakes range in the
directioﬁ from the southwest to the northeast. _This area is the
large scale natural levee area of the River Mahakam and can be

considered similarly as Valzea which will be stated later:

valzea is the topography of a low andhumid, flooded pléin area
along the Amazon, i.e.,.the topography being buried by the alluvial
function in the recent age 6f geological features, and‘the topogra-
rhy of low and humid plain that is innundated to the height of the
yearly average high wafér level in the increasing water_period of
the rainy season, repeating'evexy year even now. Tts width differs
among the locations, but it is the low and humid zeone that is 100
km in width at the wide places, and its length becomes as long as
2,000 km, At the amazon such a low and humid land is ﬁtilized as

a pasturage.

That topography, however, is not a complete flat land, but with
several heights running in lines. TIn some cases,'they are mutually
crossed, éhowihg considerably the intricate shape of flat surface.
These heights are the'naturél levee, This ig an assembly of this

natural levee, hinter humid land, lakes and marshes.

The reason why the midstream zone of the Mahakam River can be seen
similarly ag Valzea is that it is about 3 m at the climate obsexr-
vation spot in the Muara Kaman colony on the natural embankment,
10 m at Kotébangun, 15m at Muara Muntai and trifle 20 m even at
Melak of further upper stream as evident in Fig. 15, Thus, it can

be learnt that the area is the low and humid one.

Photo 3 shows the natural levee of the tributary of Sungai Kedan-
grantau that meets the Mahakam River at Muara Kéman. A part of
the cdlony and é part, covered with the forest corridor, can be
recognized on the natural levee. The back of.the.natural levee
is the humid land, i.e., the hinter humid land. Photo 4 shows
the difference between the vegetation on the natural levee and

that in the hinter humid land.
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Photo 3 The natural levee of Photo 4 The natural levee forest
Muara Kaman ' " and hinter humid land of
Muara Kaman

At around the neighborhood of 5 - 10 km from the meeting point of
the main stream and Sungai Kadagrantau, the height of the natural
levee was higher by 2 - 3 m than the low water level in August,

and the width was 20 - 30 m.

The natural levee of Sungai Kedorgrantau is not of sand and is
conposed mainly of ciay and silt, but the natural levee of Sungai
Belajan that meets the main stream at Muara Kaman at a little down-
stream of Kotabégun and thelsedimentary substence on the fiVer

bed of the.present flowing route are.composea'of sand. While the
upper stream zone of Sungail Kendangrentaﬁ.is an -alluvium (Qa)
aécording'to_the_map of geological features, the upﬁer stream zone
of Sungal Belaﬁan that flows down from the north or northnnerthwest
of Kenahan Semajang consists of Formasi Kampunéharu {Tpkb). that is
a layer of the Pliocene of the Tertiary, and this etratum reflects

an alternation layer, containing sand layer.

With a view to compare with_ﬁhe sand layer of pasir putih to be-
stated next, the xiver‘floor'sand of Sﬁngai Beiajen was diged up'at
the two points of the meeting point with thé main stteam'and the
upper Stream, several kilometers away from the meetlng point, and

the ana]y51e of the granular degree was taken place,

The result of the granular analysis is as shown in Table 7. Number
of sample is not enough but the sand on the stream bed of Sungai

Belajan shows of finer granularx diameter than the sand of the sand
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layer of pasir Putih, and it indicates that even the sand of the
same stream beds are affected by the geolegical features of the

upper strean.

Area of White Sand Layer (Pasir Putih)

ii.
In East hallmantan, in the area con51s+1ng of the sand 1ayer of
the Formasi Kampungbarl {(Tpkb), considered to be the Tertlary '
_layer fxrom the geologlcal features, a layer of white sand with
extremely thln pedologlcally humus top layer is dlstrlbuted and is
" called as Tanah Putih, The orlgln of topography of thcse white
sand layef has not yet been utterly studied except being known as
the podesel soil, and it has not been made clear in what forming
process were affected but the following points were made clear by
the observation from a low altitude by helicopter, taking photo-
graph, interpreting the aerial photograph and investigation on the
spot.
Table 7 Results of'granular analyses of
various kinds of sedimentary substance
No. Name of place Topography Mean 5.D. Skewness| Kurtosis
1 | kuala Samboja pasile Putih 1.597 | 0.174 0.238 3.840
2 Kuala -Samboja Tanah Putih 1.545 0.280 | -0.746 5.900
3 Kuala Samboja Sand at the 1.941 0.349 -2.297 10.349
' present seashore
4 | Balikpapan Sand at the 1.665 | 0.182 | -1.370 | 10.888
present seashore
5 | Balikpapan Seashore terrace | 1.839 | 0.222| -1.054 9.205
& 5. Belajan Riverbed sand 1.901 (.289 -0.336 4,043
7 5. Belajan River sand 2.085 0.237 -0.497 2.965
(Meeting point with -
the main stream)
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That is to say; the topography of pa&ir putih seems to exlst as a
patchy, hollow Land in the hatural gstand &g shown in Pﬁoto 5; From
thé-photo, density of standing trees is rougher on pasir putih, as
compared with the‘éircumférehcial area, and it features that those

height are low.

However, éccording to the ihvestigation'on the spot at Sebulu, Kuala
Samboija, etc;, they are'mbrphologicaily the topography like flat
plateau and is‘bonsidefed as having been formed by different erosion
caused by the difference in resistability aqainst.erbsion of the

sand layer and thelayer other than the sand layer.

It ig one of topograpﬁical-features that development of valley is
almost.not found on the topographical surface 6f Téhah rutih white
sand land. From the point of'vegetation‘on the pasir putih, topo-
graphical surface differs from the tbpographibal surface made of
layer other than the sand layer and the height of trees is low.
Consequently, thé_topography of form of a pléteau seems hollow

from the ait.

Photo 5 Pasir Putih area and stand:

The topography formed with difference‘ih geological. features,
difference in stiffness-of rock and stone, and aifference in water
permeability is called as sYstématic topography. This topography
is the eroded area,reflectéd with the structure of geological fea-
tures, and the topography caused by the movement of ground, like

deformed flat surface, is called changed topography.
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The geological features that are called in the systematic topography
are not geological features in the usual soil map with a purpose of
expressing the relation of order of layers, but are the physical

and chemical qualities of rocks, separated from qualities on the
basis of the standard of weathexring and erosion,  Therefore, 1t is
not sufficient to simply compared the ordinarily gecological map
features and topographical map. "Map of surface geological features'z
etc. are suitable for investigation of tissue topography, provided

from the standpoint of the civil engineering geology.

iii. Hill Arcas

The hill areas have developed from near seashore of East Kalimantan
to the inland areas, approximately in parallel to the seashore line
and in the direction from northhnorthéast to south-socuthwast, but
these hills ére at topography of the old age. Fig. 20 is a block
diagram, showing the mountainous district and quasi-plain of the
old age. The flat land in this diagram occupies a large portion,
and changes since the old and mature ages are shrinkage at the

mountainous area and enlargement at flattened districts.

Ly

RN

6) The block diagram of hilly topography of

the old pericd.

Fig. 20

'As regards the development of mountainous district, as the pointed
summit zone is least covered with weathered materials, the influenc%
suffered from weathering is notable as compared with the lower

parts of the hillside that were covered with the comparatively
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thick weathered materials. . Further, thea trahsition of weathered
materials is formedvrelatively s001, reSulting in faster weathering
advancement to that degree, and fhe hill area, correspond to the
crossing line of slants, is ihflieted'with weathering simultaneously
froﬁ the 50th sides, i, ey affecting remarkably the sﬁarply pointed
zone and highly prOJected zone, As a result, the hilltop and upper
parts of hill became round w1th removal of edges, and the ridgeline
that showed edged bent llnes became to show lines of furrows and
mulﬁibends. Such smooth forms of mountain is called as the subdued

foxm,

The form-of elant-surface also had changed from the old term when
reaching.fhe matutre period._The slant wall of valley becanme gradua-
1ly smoother, and transfofmation of materials became slow. As a
result, the slant came to be gradually ilat and smooth by thickly
covered w1th 5011, and the lower parts of valley wall came to have
wider flat valley at valley bottom, formlng a concave hollow slant,
and the weatnered materlals are heaped thlokly in the caoncave parkts.
In Fast Kalimantan under the tr0p1oal rain forest c¢limate, however,
the:development of soil is unfavorable, owing to soil erosion with
rain, but, aﬁ the flat surface of small hilltop of the old: period
topography, convex formed smooth slant and lowef parts of the
mountainside slant, the development Of soil is.comparatively favo-

rable,

Photo 6 Old—period topography around Balikpapan
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iv.

Furthexr, Fig. 21 shows with the nine-point method7), a portion of
the slope form at hill area, measured dlong the logging road, timbex
company K.T.L. {(Kutai Timber Indonesia) area near riverside at

Sebulu area.

Photo'G.is the hil) topography of the old period near the seashore
of Balikpapan. Due to lack of trees by repetition of burning for

cultivation features of the old périod topography can be seen well,

Seashore Terrace

At the seashore zone from Balikpapan to Kuala Samboja, at least
two steps of seashore terrace develop by separating the hill, shown
by Photo 6. The upper terrace is from a few meters to 10 m in

height from the sea level. The low situated terrace is 1 - 2 m in

‘height above the sea level. In consideration that Kalimantan did

not almost suffer any crust'change in the 4th periecd, it is clear
that these seashore terfaces are those formed in accordance with
the alteration change of sea surface by glacier.' Regarding the
topographical change'cohcerned with the change of sea surface by
glacier in this area, there is a report of D. Tjia (1980)8),

Malaysian National Uhiversity, as a part of the Sunda Shelf.

According to Tjia, high sea levels of +bm, +2 -~ 3m, +1.5m and 0.5m
in the post glacial period were confirmed at many spots of the
Indonesian Archipelago. Further, this data, which was made by
assessing the cld eras of oyster, coral and beach rock, was collect-
ed at the seashore of West Malaysia (part of peninsula). Fig, 22
is a curved line of sea surface change made by samples (40 pieces)
which Tjia collected from islands in the Malaysian Peninsula and

South China Sea. By'thié_curved line of bhange of sea surface,

Tiia pointed out that, in ‘the High Sea water surface period (3 -

3.5m of about 6,000‘years.ago,_2,5m of about 4,000 years ago, l.5m
of about 2,800 vears ago. and 0.5m of about 200 years ago) and 1,700

years ago, the sea level was lower than the present.
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Ne. 1 {Spot of- 42 km) Valley of the extent of order 2. Ratio of height
' of 1 and 6 is +30m at the largest. '

R U

1 2 3 The bed is Sllt stone.,
P'_I'\m
5
22°00¢"
ﬁ,kgmqmﬂum~mjl;_um(,f~
0 20m - . Le20t

No. 2 (Spot of 13 - l4km) The fault surface is +1 km in width. No humid land.
Height above the sea level is 70m.
Distance is impossible to measure.

L
—— 3
5
#\\\\\\\\EHN\ 6
No. 3 {Spot of 9 km) Hilly mountain héving the stream order of 3 - 4.

. Height - of valley {the lower part of 6) from the
1 ' sea level is 115m.
3 . -The present river is engraved down about three meters
in the bhottom of valley of &. The bottom of valley
of 6 has become a terrace, but, on the bottom of
6 valley, no sedimentary substance is recognized.

e
Yo

Remarks: The valleys of order 1 - 2 are as shown in Fig. A.
The valleys of order 3 - 4 show the cross sectional
surface as in Fig. B.

Fig. A rig. B

Weathered

////////7 o /// ot et weathered

Fig. 21 Slope form of Sebulu area
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Fig. 22 Eustatic Sea Level curve by Tjia {(1980)

The Relationship between the Seashore Terrace and topography of

Xuala Samboja

The upper and lower seashore terraces that develop in the seashore
area from Balikpapan to Kuara Samboja are considered, from their
heights above the sea level, to correspond to either of the High
Sea Water Level Period of the Post Glacial Period which is desig-
nated by Tjia. ¥n addition, thexe is, in this terrace, an area
that developed in the buried form of a valley, cut with the upper
terrace surfaée,'énd it is présumed'that there was, underseas,

a corresponding forming period of valley after forming the terrace

surface of upper part.

The terrace of upper part is considered to have been formed before
the Post Glacial Period, viewed from the scale of this valley and
the forming condition of soil. Photo 7 shows thé lower terrace

(alluvial plain of Kuala Samboja). The comparatively large valley
becomes a wide basin valley as the place that is buried and heaped

by the transgression to be the alluvial plain.
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Photo 7 The alluvial plain of Kualé'SAMBOJA

However, the levee terrace that is the relativély small river near
the seashore and is contrasted with the lower seashore terrace by
engraving the'upper terrace has a relative height of about one

meter in the dry season, as shown in Photo 8.

vhoto 8 The lower terrace of along the small river
of Kuala Samboja

From the 3xd of August'to the 3rd of September, it is beginning of
rainy season, when it continues to rain fbr_two or three days, the
situation changes suddenly as'Phéto'9.’ The terrace in the previous
photo {Photo 8) can be known as being the flooding plain., The water
level, howevér, does not reach the maximum water level suirface to
be judged by the trunks of trees on the terrace surface of photo 8.
In addition, though not'?ractically measured, the speed of a water
flow is greater'if the river is flowing oﬁly in the flowing way of

its terrace surface engraved like Photo 10. During increasing
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water (the time of the

condition, given in Photo 9), thexe are

almost na ranning speed with the almost stagnant state, it is

understood that in the

growing is carried out

rainy season the paddy rice cultivation

on this terrace surface.

Photo 9 'The cordition

vi, Topography and Erosion
° The Side Erosion of

The side erosion of

zone of the Mahakam

of the wall surface

checked-in water of

that the terrace of lowland is flooded
by rain fall of two - three days

Natural Levee

the natural levee is found in middle stream

River during low water level. Such side erosi

of the natural levée is generated from that

underground, and marsh land, at the time of

high water level,.oozes out, to start swelling, of land from the

base of levee, and the land mass slides enter to the river like

terraced fault.

Photo 8 shows that the natural levee, used as banana field,

slides down to the surface of water in the mass state, the side

erosion is not generated at any voluntary spots, but by the

differences in width of the meandering zone and layer of the

natural levee, and the sand layer has generally less resistant

than silt layer.
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Pheto 10

The sliding down by a side
erosion at the natural levee
of River Kedangrantau at the
time of low water level

Photo 11 ° The developed of Rill
' on slope

© 'Erosion of the Slant

The slaﬁt, composed of silt layer and clay 1ayer of low water
permeability, has much surface flowing water and rill, as shown
in photo 11, develops. Against the above, the slant coﬁpoéed
of sand layer of permeability of water has remarkably developing
gully as shown in Photo 12, and the retrogression of slant is

more notable than the former.

When viewed the eroded form 6f s0il in East Kalimantan, the most
conspicuous placé of that form is -occurs on burnt shifting culti-
vation f£ield and new road side. These places are the phepomena
on the land, respectively made naked.  The max. slanting angle
of slope, availed as shiftihg cultivation field, amounts to 45°,
The form of soil erosion became varied with the bdrdér of 30°C,
i,e., with the slope of over 30° of slope angle, the gully
erosion of 1 m wide and about 1 m deep.is generated and with the
slant below the above, thé erosion of surface layer state'excels
the gully eroéibn._ This is considered that threre appeared a
hydrophobic naﬁure.in the soil by repetition of burning fields
and by scattered fallen trees left away on burnﬁ fields; there-
fpré, these left trees bécame_to serve és a_kind.df dumming up

embankmeht, and. the gully erosion is not generated, Further,
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also withithe road surface, not covered with vegetation and in
cage that layer being a sand layer, many locations where qgully
phenomena , reaching 1.4 m wide, 1.1 m deep and 4 m long are
ﬁitneéseé at any place, cdusing destruction of road. On the

other hahd, the slant, covered with the growing plant, such

phenonena are not found,

o P

Photo 12 The developed slant of Gully Photo 13 The erosion of roadside

{4)

Soil

Theie are many kinds of soil classification methods, but there are
studies on assessment of soil fertility and adding partly research of
the physical and chemical soll properties and observation was made on
the soil profill along the road connecting from Balikpapan to Samarinda
and from Samarinda to Muara Kaman with reference to the classification
of soil type of the world soil map by FAO-UNESCO. In classifying the
soil typeg, they are largely divided into the alluvial plain, hill and
mountain area. %Yhe alluvial plain was further divided into the low
land of littoral zone and low land that spreads in the lower stream
and middle stream areas of the Mahakam River, and investigation was

made accordingly.

i. 7The Alluvial Land of the Seashore Littoral Zone

‘The low land soil in the littoral zone connects the extension of
-sandy soil of the seashore line, affected by the ebbh and flow of
tide and covered by mangrbvés; sandy soil of coarse grains of

sand hill that extends in the inland; muddy solil, heaped on the
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sandy'soil in the circumferénqe of a delta at the mouth of the

Mahakam River and further inner peat soil.

Tt is considered that the sandy soil and muddy soil, affected by
the ebb and flow:of tide, hawve a number of problems. & portion of
the nuddy soil is heaped ap to the water surface, not beiﬁg affect~
ed by the ebb aﬁd.flow of tide and the soil, having the A layer of
several.céntimeters and the zone, being utilized as field land, is
fouhd._ Tﬁé drainage work was made on a part of the peat soil and
utilized as coffee yeard and coconut palm yard, but due to the soil
environment of thick layer of several meters of peat soil, the

limitation seems to be in the land utilization.

Tow Humid TLand along the Mahakam River and in the Middle Strean

Area

When we see the low wet land along the Mahakam River and in the

-middle stream area and low altitude humid land ‘in the circumference

of Mahakam, we find, in the natural levee area in the clrcumference

of rivers, lakes and marshes, a fertile land where it has a dark,
brown A layer of the nature of soil beiﬁg from soil to saﬁdy soil
and gradually changed with the border of about 10 cm'underground
and transferred to the B layer ana there is, at presént, also the

soil where the land utilization has made progress. That outer .

circumference is the soil - clayer soil and in the area that are

flooded in the rainy season becomes the peat soil (Histosol accord-
ing to the FAO classification). Further, in the low altitude humid
land near the mountain_area, a glysols zone where the low laver
501l became the restored soil to the Former condition. The land
untilization is advanéihg with the nafural levee as field land, but
as to the not'yet utilized land of other low altitude humid land,

it is considered that there are many favorable locations to be

available as the paddy fields if the exploration of water control

facilities is made., This low altitude humid land is also. recognized

in the alluvial land of basin, scattering within the hill district
“along the seashore, ahd'amqng them, there are places of exploring

paddy fields. The thsical nature of the surface layer of this

soil presented as Table 8, and therefore, a large-scale exploration
may be expected, provided the irrigation and drainage facilities,

etc. are made in order.
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Table 8. the scientific nature of the surface layer of
' alluvial low humid land

[ Porous crevice
! i %) s
c it ‘Max., g'ty | Water ¢ty Porous S:g?iys : éride Min, g'ty | Permeability
apichty of water at the crevice hole pOrOUS of air nature
velg capacity | packing time| q'ty (%) rre;ice crevice capacity cc/min
{%) (%) o (%)
52 71 71 77 68 9. 0 18
iii. The soil of Hilly Kerangas Forest {Heath forest)
The Arenoscl, according to the FAQ/UNESCO's classification, is dis-
tributed on the seashore line from Balikpapan to Samarinda and hill
that continues to the low land of the Mahakam River. The vegeta-—
tion in this area becomes mainly a Kerangas Forest, the A layer is
5 - 20 cm thick and from 10 cm below A layer is changes to the B
layer of grey coclor.
The representative soil profile near Sebulu is shown in Fig. 23,
L ; 1 &
AB 4ok, .| (5vr 8/8) 2B 20 (5YR 8/8)
‘-..,_/'\J.__/' \'Q 5 YRS/S S5
SYR8/8 S B
B

Fig, 23 The soil profile near Sebulu

This Kerangas. Forest was burnt partly and is utilized as agriculture
field. As regards the soil of pinéapple field near:Sambojé the
land avéilability as field land was studied. - Théré are pineapple
field to be éufficiently able ﬁo expect harvest and the field in
which the pineapple‘growing is not favorabie with completélyfno
fruit formatioﬁ adjoin each other and fu;ﬁhér, there are spots of
having not been burnt and left as bare field grown Alang Alang,
aﬁd of the unburht remalining Kerangas Forest, ‘Comparing the soils

of these four spots (soil profile Fig. 24), as seen from the
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iv.

physical nature (Fig. 25, Table 9) of soils of separate 1ayer posi-

tion thexe arxe differences among the fields capable of harvesting

-pineaﬁple and the unfavorable fields and Alang Alang, pérticularly

in the surface layer. The field,; being capable of harvest has
high quantity of porous crevice, main root volume, water content
and minimum air volume bulk dencity weight and favorable permea-

bility and low macro pore content of crude porous crevice.

sl

In addition, it can be understood that there are much of the carbide

and organic matter in the upper layer soil profile and axre scattereﬁ
equally. Thus, the difference in improvement of soil by mining i
the organic matter, caused by change of farm, seems to be the

difference in harvest.

Soils in Kerangas Forest has always high water content owing to
existing in the forest and having thick layer of organic substance

in the surface layer favorable water permeability of the B layer.

The unfavorable physical and chemical character or property such
as PH of A layer, however, is as 2.0 - 3;0, the guantity of porous
crevice is little and others caused the productive capacity to be
low, 'Though-these soils are divided by using the classification of

FAC/UNESCO include the Arenosols, they seem to be near the Podzolé.

Soils of Mountain and Hill area

hccording fo the FAOQ/UNESCO classification the type of soil that

is most widely distributed in East Kalimantan is the Acrisols,

From the investigation of soil profile in the distribution of

this Acrisols there are many differences in character, color, exis-
tence or non-existence of pebble, watef content, etc. Consequently,

the type of soil seems to be finely divided. Among them such a

soil, possibly called as Podzolic soil that appears in the mountain

area, concaﬁely slope and in the middle and low parts of the gentle

slope is included. In accordance with the_traﬁsfer from the sur-
face layer to the low layer, the ﬁiscosity increases and the per-
meability of water of A layer appears to be favorable in Acrisols

and even if the bleaching layer is seen in the B layer, the integ-

‘rated layer is not distinct. BAs to the fertility most surVey spots

have many large diameter trees of the disterocarpaceae family from

selective cutting, so it is considered to belong to high site class
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As a typical soil profile, a result of surxvey made_dt the experimen-
tal forest_of'Mﬁiawarman University, lbcated a£ Lempéke igs shown in
Fig. 26;_ The.Acrisols has a thin layer under loarm by dee§ layer .
nyellowish-brown“and reddish brown colox élayed to loamy épécked
structure on the Wali~surface. As the distribuﬁion'of the Acrisols
is wide and there are differences in the appearing way of soil
profile such as thé'soil property‘énd soil color, ﬁhat'sectional

diagram, and physical and c¢hemical property are shown below:

CIi

LF _ 7.5YR.5/6 L
aE SN = b ]

: _;\'\__./_.— A 7.5¥R 7/8 CL

P+ e - b.\‘a & - .

By [~ - P -
B2. - W 7T5YR 6/2 CL |
B - L .

3 Js s ~ ey - 7.5YR 7/8 CL

7.5YR 6/6 LC

Fig. 26 The soil profile at Lempake

Profile of yellowish brown lateritic soil
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20 L Tl T
,’;—J‘a/ > ,\\ /{
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P 4
“ 5 10YR 6/8 L
KT P . ¢ .lSpecked iron o e 10YR 7/6 1;
! 24 3 5 u—!’f and Graish "{g" - :
£ : ' | By d
“sr - .
- ﬁ?: ra Gradual AT -
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Py - - - 70 - L ’_’,}':‘..—- ’
Fa -
[ - —— 10YR 7/6 1
2L . e
- i .';j,_. 1{" - Remarkable?
35 T "‘-'."/-)E," Py oyr 6/8 CL B increase of
- '-::, - }" 2 X 3 picked ire
- o '*:'i'f T ; and Graish:
00|« 4 !'J’ 5. T, 7 s i
e -
SRR YR 6/8 CL >

Bukit Suharto (Ulin forest) Proterozic forest of aprue

Fig. 27 Profile of yellowish brown lateritic soil

The lateritic soil of yellowish brown color at Lempake is concent-
rated, as shown in Fig. 27, is up to about 40 m below A and AB
layers to By iayer as to the root system. The small specked iron
appears under it as it goes down, it increases. As shown in Table
10, stiffness of the A layer is low and it becomes rapidly high
under the AB layer and the chemical nature is as a whole poor.

At the secondary forest} centered by Macéranga of Bukit Soeharto in-
vestigation on the physical__properties by digging up the soil from
the A layer and B layer of the profile of lateritic soil was made

and the result is shown in Fig. 28.



mable 10 Chemical analysis of yellowish brown lateritic soil

Pt N02~N NO3~-N NHg-N’ Av, av. Ex.Ca| Ex,Mg | Ex.Mn | Fe+3 | Fet2| Hardness
HyO KCL & . o P205 K0 % : | pPm - : kg fom
ng/100g | mg/L00g | mg/100g | mg/100g | mg/100g iy /100g :
- — — _ - — :
A 5.5 4.5 0.1 1 1.0 0 [¢] 0.07 15 2.5 25> 25> 3
AB 5.5 4.5 0.1 1 1.0 -0 0 0.07 35 2.5 25> | 25> 24
8, 6.0 4.5 0.1> 1 1.0 ¢ 0 0.07 10 2.5 25> | 25> 19
B2 6.0 4.5 0.1> 1> 1.0 G ¢ 0.07 10 1.0 25> 25> 20
By 6.0 4.5 0.1> 1> 1.0 O 0 0.07 10 1.0 25> 25 20
A 4.5 4.0 0.1> 1> 1.0 0 0 0.07 20 - 25 4
By 4.5 4.0 G.1>. 1> o -0 0 0,07 10. 125 25 26
By 4.5 4.0 0.1> 1> 1.0 0 0 0.07 |. 10 25> | 25> 24
By 4.5 4.0 0.1> 1> 1.0 0 0 0.07 10 ) 25> 25> 26
Max. water capacity
Positicn of i . Water 'ty , .
digged soil - . __at the time of HMin. aix
layer Volume of .fine soll picking up ~  capacity
x ORI WA P ; F RN
&5 .
o f y » .-:: N % :
(8] ayer . - R :
P Y Capacity weight Yw 120 138
Permeability cc/min’ 36 &
Capacit £ fine L
pacilty © 27 34

porous crevice

Fig. 28 Water permeability by layer

Such physical natﬁre has high capécity'weight, little porous crevice
quantity and permeability of water is also unfavorable. As com-
pared with A layer and B layer, however, the capacity weight of the

A layer is'less, and minimun air éapacity and permeability are higher.
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As regards this permeability the result was as per Fig. 29 when the
difference between its relation with the slant angle at three spots

of Gunungkelua and Bukit Soeharto was investigated.

Though the sufvey spots are few, permeability becomes worse as the
layer becomes lower at each sampling spot and as the slant angle
becomes higher, permeability becomes lower. Even at the shallow
position it becomes to be below almost 10 wl/min. This shows that
the falling water runs in the surface layer and it is considered

‘that this is a matter of attention from the land use side.

Permeability -— mo
0 160 Qo min
. {
cm g N | @ j}; a '

10 /!/

Y / / B-Slant angle 20° (Bukit Soeharto)
3 20 M

5 r |

> = B angle 159 (Bukit Soeharto)

Q i /

g

=

Poag = e ® Slant angle 3° (ngungkelua)

s [ed

Fig. 29 Slant angle; permeability of each different layer
position
° The Lateritic reddish brown soil

The soil profile in the casava field in the suburbs of Samarinda,
and the physical and chemical nature of different layer position

are shown in Fig. 30 and Table 11.

Y -



As regards differences between the reddish brown latexitic soil

and thé,yellowish brown lateritic soil, they lie allegedly in

somé differences according to a degree of hydration, difference

of the basic materials, accumilation of organic matter, disinte-

gration, etc.

ty, etc. could not be made clear.

ABy 5

ABgy

20

Root:

ARy

= AP

2.5YR 3/6 CL

2.5YR 3/6 LC

2.5YR 4/6 1C

2.5YR 4/6 IC

Fig. 30 7The soil profilé of the casava field

Pable 11 The chemical nature of the casava field

By the survey of this time differences in fertili-

PH NOg-M | MO,-3 | HH4-N AV N Bl90 .
Hp0 KC1 : P05 K20 E;;ﬁ“ > petd FET? "aig?iag
mg/100g | mg/100g { mg/L00g | mg/L00g | mg/100g g /100g

A . .
ABS 6.0 4.5 0.1 1> 1.0 0 0 10 15 25> 25> g
ABy 5.5 4.5 0.2 1> 1.0 4] o 2 20 25> 25> 4
By 5.5 4,5 0.1> 1> 1.0 0 QO 2 30 25> 25> 17
B2 | 5.5 4.5 0.1 1> 1.0 0 0 2 30 25> 25> 17
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The'other sbil

1)

2)

3)

4)

5)

6)

' Thé'distfibution of Andosole is fouﬁd'from the middle stream area
‘of the Rivér'Mahakam'up to its upper stream and there are parts

that are utilized as the égiicultural'land.

The chemical nature of soil in the‘Sebulu district

At Sebulu, the virgin fdrest, seiective cutover forest,
afforestétibn land of caribbean pine, shrub_forest'(heafh'
forest, the low layer earth is Pasir Putih (white colored

sand_soil)i, high cauline grassy plain and at Bukit Biru

. the cheniical elements of soil were respectively measured.

The PH of soil was 4.0 - 5.0 with acidity being slightly
strong. The soil of shrub forest-had a trend of a little

power than that of the selective cutting forest.

Phe amount of nutrid acid N and that of ammonium N of each
forest soil was little and haﬁing no mach difference,
Though the cause is not clear but the NO,-N value of prime~

wal forest at Bukit Biru had a bigger value.

As to the content guality of effective form of phosphorous,
the value‘gf surface lajer earth is higher than that of the
low lajer earth, In the'shrub_forést zone of the humid land
the valué of a layer affécted by the_thickly hearped humus

layer was bigger, i.e,, over Zqu/lOg. -

Against Aléo3 and Fe3+t béing'plehtigully contained in the';
top layer of the selective cutting forest (high forest), the

soil of shrub forest had scanty of them.

Differences due to the layer position and type of forest,

ete. were nbt recognized with the displaceable Ca and dis-

“placeable Mg.

Tl



7) “The A layer soil of the Virgin Forest had higher COntent'of'
Fe (Fedt + Fe2t) and effective form PpOg than tiie selective

cutover foresi.

'8}' From . a lesulL of chemlcal element the 1nfluence on the
:organzc humus w1th the 5011 of" r‘electlve cutting forest was
as shallow as geverdl centimeters of soil layer and the
lower layex wasiciayed eéiluend diffefences.in-the ehemiéal
‘element of soiliamong the heigh forest also were ﬁot ‘almost
found. The A layer was generally thlnner and worse than ‘the .
.soml of forests of the Temperate zone" and subtroplcal zone.
The ehrub forest . (heath forest) flndS much freguently Lhe
pitcher plant that is allegedly to be the -index of the
environment Of poor nutrltlon and no high trees were comple-
tely found. As the Sﬁrvey points wete;iimited; the relation
‘between -the chemical nature of soil ahd_the'type of fofeet
" was not also made clear. _Further, hereafter, the number‘of
sampling peints ﬁqst hé increased and if possible, the method
of soil eneiysie also shall not be only the simple'method,
but implements and'deviees ef high accuracy have to be nece-

ssarily b:ought in,

(5) 'Vegétation :

i.

Declpherment of Vegetalon and Condltlon of Land Use by an Aerlal

Photograph

‘By use interpretation of an aerial photograph of Kutai Timber Indo-

nesia in 1972 deCLpherment of the Vegetation and.present land use

was taken place on the 1and of the area of about 20,000 ha., shown

- in the framework of Fig. 31,

o In addltlon, - land type classification survey table was prOVlded

on the ba51s of vegctatlon and condition of land uee, supposed

tfrom the 1nvestlgat10n on land of the Sebulu district and LtS

surroundlng area. From the lnterpretatlon result of the aerldl
photo, the accuracy of constltuent elements of the aerlal photo
that was the content of the land type cla551flcatlon survey table

was studied.
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&\ The ‘alluvail land
on the spot

. Sebulu on the spot
: : of surveyed land
Buklt Suharto -

the surveyed: land

5.“{;_‘.?(""59'_’5_!5{" - on the spot’

Aones that air photo 1nterpretat10n
was made,

® : Spoits of survey on the spot

‘n;_§g_“,-5urvey by hellcoper-
(The arrows show the fllght route.)

., o "Jlllnq . . E
Lury O PR 1
k“ /fff{ay . : Fig. 31 Surveyed positional diagram
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Fig. 32 The orientated diagram of aerial photo of Sebulu district
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The enlarged photo of the neighborhood of Sebulu Base Camp.

(The arrow indicates the directions of photos taken.)
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;~fFurther, the rcduced scale of the derlal photo is l 20 OOO and lts

- orlented dlagram is as. ln Flg. 32i'

iivr Interpretatlon of Vegetatlon‘
' ﬂ‘?The dec1pherment of forest (The v1rg3n forest)'”

”The forests were leJded by the 1nterpretdtlon elements of dlameter
. off CIOWH of tree, densnty and helght of tree that can be meaeured

~;by the aellal photo.

| fThe measurement was flret}y carrled out w1th the Typlflcatlon of
funlform forest and next dlameter of crown of tree and helght of
tree of the average tree were measured accordlng to dlfferent
ftype of each forest and further, the den51t1es of standlng trees,
"supp05ed to be of the same type of forest were measurea The
cla551flcat10n of measurement was as showWn below and respectlve

Celement was lelded 1nto three steps.'

The ClaSSlIlcathn of- tree 514e and stand
dens:ty at Sebulu area

HL| =+  Trees helght 19 m and less
=‘-¢ree3:he1ght 20 - 30 ™,

s}
]

HEEHHBDDI'n 

o]
)

.. Treee¥he1ght 30 m and up

=

' Crbwn dlemeter lO m and_less;

 Cronn:diametef'i0 - 205m

[T%)

;Ciqwn dlameter 20 m and up

=

N Cfown'den51ty (Domlndnt) 40% and less

'Creﬁn den51ty (Domlnant) 41 ~ 69°

%)

Crovin den51ty {Dominant) - 70o_and up’
As & result combinations by.StageS'Qf_height eﬁﬂﬁtee;udianeter ef

crown of -tree and density were provided and tree size and stand.

density.end forest types were separated as follows:
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The  forest types that appear
in- the Sébulu area

Porest type Tree size and
7 h 45 Stand density
Hy C3. D3
Forest of : : - H3 C3 D2
“large. diameter . ] . H3'C3 Dy
tree _ _ 03 G, D3
Hy C3 D3
_ Hp C3.Dy
Forest of .
: - Hy Cy Dy
medium diameter '

’ . ’ H2 C2 D3'
£ .
ree Hy C2 Do

Hy Cy Dy
Hy C) D3
Hy Ci Dy
_ Hy C1 DOy
Forest of
o Hy Co D3
small diameter
: . Hl C2 D2
tree .
: iy C D3
Iy G D

Land deciphermént besideérfbregt {viréin fo?éSt)
ﬁThe.land othef.ﬁhan eresté are'dividéd”iﬁfo tﬁe next 14 kinds
_on_the basis of plant growing and forms of usé . '
Selecﬁidn forest

Clear éuttiﬂg.fo;est.

SE L Shifting cultivation

Paddy field

AREEE

Grass (Tow)
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Gy Grass {High)

G Grass (Natural)

Hl
[

Young secondary forest

82 01d secondary forest

WEy Wet Low land forest

el

village

P Levee forest

Ppure forest

DERE

Rubber plantation

2 ' Wet Low land forest (Swamp)

The comparison of the land type classification survey table and

interpretation result:

Comparisons between the vegetation and the constituent elements of

the land type classification survey table on the present land use

and the result of decipherment of air photo are as follows:

Result of interpretation

of air photo

Land type classification

survéy table

Forest of large dia. tree z
Forest of medium dia. tree

*Forest of small ida. tree
#01ld secondary

forest = 7
£?;>>Secondary forest Zz
*New secondary '
forest Forest of embankment z
Low humid forest - =

~82-

Virgin forest of huge tree
Virgin forest

Forest of low tree

Secondary: forest

Forést of embankment

Forest of peat humid land



. *Humid forest

*Natural
grassiand =

Low stalk grassland

*Burnt field<— Clear cutted area

raddy field;

'Gumfplanting land -

Viilage,,

High ‘cauline grassland

..Forest-of-flooded.péat humid

land _

Bamboo forest

Palm forest

Mangrove forest
Shrupb tree forest

High cauline grassland

© . Low stalk grassland

Hiqh stalk wide_leaveé glass

Glassland of high cauline and

wide leaves

Grass land of low stalk and wide
leaves

Aqueoﬁs.grassiand

GiaSS‘land of wide leaves and
water

.Undeveloped-foreét'

Gelective cutting forest

Artificial forest

-'Ciéér,cutted area

Fixed agricultural land
Field of upland rice
Paddy - field

Road of cultivation land of
tree for particular use

Dwelling land and others:

Remarks: = ° Constituent element, hot-shOWn in the survey table.

* Contituent. element .of the same content. as the survey table.



As shown above,'tﬁe'reéult of interpretation of ‘aerial photo coin-
cided approximately with the constituent elements regarding the
vegetation in the land type classification survey table, p:ovided
by literatqre,_information and preparatory survey except special
ones,.and so these qontitqent elements shall be adopted as they
are. In addition, as for the relation between the burnt field

and the all clear cutted area shall be studied separately.

Further, the number of vegetation type is interpretated by the
aerial photo, is considerably less than that in the land type cla-
ssification survey table, but this is caused by a small interpreta-

tion area of the aerial photo.

iii. Natural vegetation

1) The Primeval Forest of Huge Trees

‘Photo 14 The primeval forest

The trees that have developed the plate roots arcund in the
ﬁirgih.forest which huge trees of the family of height of

tree about 50 m and diameters of érowns of trees surpaésing over
20 m appear. - There are much plant of vine nature and epiphyte.
There are generally littie ferest floor plants and surface '
layer of crowns of trees has become lacking of uniformity due to
appearance of huge trees. .These forests do nof appear continu-

ously over a lafge area, but exist locally.
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2) The Premeval Forest

Fhote 15 The_prim&Val forest

The baim and the like afe}farely found'iﬁ thé virgin forest in
which tress'ofxthe'fémily éf dipterocarpaceae height of trees
being 25 - 30 m and of dia. of crown of_tfées being 10 - 20 m
appear abundantly. The layers of érowus of trees are approxima-

tely uniform.

These forests became in a‘condition—like surrounding the huge
trees in the virgin forest and exist continuously over a con-

siderable area.

3 Low Forest':

Photo 16 Tow tree forest.

In the trees of small diameter at height of trees being about

15 m and of the diameters of crowns of trees béing 5 - 6 m,

K



trees of thé'family of dipterocarpaceae of the height of 17 -

18 m and of the dia. of the crown of trees being 10 = 15 m
appeér”rareiy. -fhere ié, in the forest, a shrub layer mixed
with vine palm £rees_and the floor of forest is much humld with
thé spﬁagnum and the liké.that cannot bg seen in the other tropi-
cal rain forest, coﬁering often the crevice of earth of standing
trees and surface of  the fallen'tree. There are, in the forest,
a nﬁmber of such iﬁsect.catching plants as the pitcher plant,
and parasitic orchids,'protected as rare plants, sedge and the
liké and a kind;of small appear in the fringe of forest appear,
presenting a scenerf like the subalpine zone, but such a forest
ig called in the tropical zone as the heath forest. These
forests are scattered not only in the virgin soil, but also -loca-

11y in a considerably wide range.

4} The Secondary Forest

Photo 18 The secondary forest Fhoto 19 The remains of forest road

This is an artificially destroyed remains of the virgin forest
and is groups'of forests halfway in plant succession. The
height of trees is 5 - 15 m and fhe diameters of crowns of trees
are in the extent of 3 - 8 m. I is composed Bf trees that
‘différ greatly according to a secular change after the.deStruc-
tion of virgin forest. These forests exist locally as'the‘élear
cutted area remains, forest road site remains and burnt field

land remains.
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5) © The Natural Levee Forest

The small scale forest of trees of helght of 15 -~ 20 m and of
diametérs of trees beiﬁg'approximétely 5-10m rangihg in lines.

These forests exist locally along rivers or former Flowing routes.

Photo 20  The nétural‘leﬁee forest

6) The Peat Land Forest.
The forest that appears in the humid plain where water flows in
by rain water and from small rivers and is stored. Centering
the zone of high underground water level, there exists the zone
of trees and fbrést area that have different stepped layers

structure of a concentric circle.

B

photo 21 - Peat humid forest
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The'ﬁrees that compose. txees.-and forest zoné of .the center part
. are 8 - 10 m hlgh and about 5-8m w1de of dlameters of erowns

bf trees._ As the tree and forest zone goes toward the outer
r'frlnge, the helght of trees, diameters of crowns of trees become

larger and huge trees rarely appeax, but the tree and forest #0he

in the outer fringe area becomes again to have smaller height

of trees and diameters of crowns of trees. Features of peat

humid land forest are that the forest floor becomes covered

with dark. brown color. These forests exist locally in a compara-

tively large area.

Photo 22 1In the peat'land forest

7) The Flooded Peat Land Forest

The forest that is flooded regularly or irregularly during a
vear by flowing water by increasing water levels of rivers.

The forest, flooded during a year, has low density of standing
trees aﬁd is a thin wood 6f_height'of-trees being 8 ~ 15 m.

The forests, fléoded reguiarly or irrégﬁlarly, reach the height
of trees of about 15 - 20 m,'but theiy 1ife gpan is short and
has a number of deéd'trees.. These forests exist locally and

slenderly along rivers.
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Photo 23 The flooded peat humid land forest

8) The High Cauline Grassland

The humid plain of mixingly grown with plants like the rice plants
plants, of about 1,5 m high, ferns, sometimes with vine plants
suéh as smilaxes and the like. There are also the land where
shrubs of about 3 - 5 m arc scattered. These plains appear leoca-

1liy in the hinterland of the natural levee.

Fhoto 24 The high cauline graésland

9) The T.ow Stalked Grassland

The graéslénd, covered with plants like rice plants, supposed

to he be%owZSO m in helght,

.The land appears in the Hﬁmid land ﬁhe:e rain‘wéter and water,
floﬁed in_f:om'the small rivers, éfefStored,'or in the flooded
humid-laﬁd with flowed in wafer from rivers. The low shrubs,

etc. are almost not found. This land exists between the peaty,

humid forests and the flooded humid land forest or along rivers,
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Photo 25 ILow stalk grassland

10) Water Plant Area

This area locally exists in a large area along the grassland
and riverside, covered with plants like reeds that emerge alwost

all through a year on the riverside and marshes,

Photo 26 The water plant area

11) The Grassy Water Plants and Wide Leaves-Wet Land

These plains are scattered in a small area, adjacent to the
glassiand. and marshes and grassland of water plant in the state
of floating plants that appear in the stagnent water surface of

the riverside.

-g90--



Photo 27 The grassy water plants and wide leaves
wet plant

iv. Present Land Use

1) Undeveloped Forest

This is a forest, belonging to the virgin forest of huge trees
and the virgin forest by the land type classification'subject
of the natural vegetation and is composed of the kinds of trees
of Meranti and the like, Kapur, Bangkirai, Nyorakat, Keruing,

Nyatoh} Anggi, Ulin, Durian, Asam, Gerunggang, Medang, etc.

Photo 28 The Virgin forest Photo 29 “The Virgin forest
of huge trees '
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The standing ﬁrees of diameter at breast height. Having the
breast of over 35 cm are exist, as shown in Fig, 33, as 14

- 28 individuals per ha., but the peak can be seen at 18 and

?4 1ndlv1duals rex ha, accordlng to the dlstrlbutlon of 1e]at1ve

frequency vith the poltlon “of plant No. 63 forest at Sebulu.

In. addltlon when comparlng the dlqtrlbutlon of diameter at
breast hetght structural ratio of tree species, and ratio of

flmber volume, the result becomes as’ per Flg. 34 - 37,

Provided'that.the standing_trees in the virgin forest are 2,231
~ individuals per 100 ha. and 13, 3325’ m3 of their timber volume,
The standing Lrees in the VLrgln foresL are 1,543 individuals

per 100 ha. and 8,337 w3 of Their timber volume.

£ (%)
20

10|

0 1 A 1 ke b R | A i A o i I ]

14 15 16 17 .18 19 20 21 22 23 24 25 26 27 28

‘Tree No./ ha,

Fig. 33 Frequency distribution of Tree Mumbe¥ per ha.
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2)

Photo 30 Forest under:sélectivé-

Photo:31

Selective Cutting Forest

This iS'thé forést in which huge.diameter_trees of mainly
‘elected merantl and the like were cutover, The selective cutt-
ing forest is orlglnally the forest in which lt is to be possible

to produce woods in the stablest continuation. In the tropical

rain forest, however, damage in the remaining wood owing to

cutting

Photo 33  Remaining treés after
selective cutting

Selective éutover'reméinQ'
land area after selective
cutting

cuttlng down, gatherlng and transport of woods ig great and
further by dlsper51on of c1rcumference, plants of vine nature
grow thick, cover the remalnlng trees and decrease vitality of

trees, having muich influence in making people eagy to enter a
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large area. The selective cutting forest is enlarging the

‘primeval forest of huge trees and primeval forest.

3) The Artificial Forest

The attificial forest of Merkusi pine exists, though just a

little, near the Camp ground of Kutai Timber Indonesia.

‘Photo 33 The artificial forest

. 4) Area After Clear Cutted

There exist the clear cutted area that was intended to make
the agricultural field by burning out of the low tree forest,

secondary forest and selective cutting forest,

Photo 34 Area after clear cutted

5) The Cultivation Field for Arboriculture

" The cultivation land of gum tree and durian for picking fruit

exist in an area, though extremely small.
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6)

7)

g)

Wild kand

This is the land, not yet utilized, including thé'ﬁigh stalked
grass, low stalked grass, low forest, peat wet forest and flooded

humid land forest and occﬁpiés the widest area.

The Read

There is a general traffic road along the Mahakam River. and the
forest roads of Kﬁtai Timber ihdonesia. That has been installed

up to the interior of about 50 km the riverside.

“The Dwelling Land and Others

There exist along the Mahakam River the viilage of Sebulu, fish
farming pond, landing place, uhderwater.log yard or log pond,

etc,

o  J

photo 36 ‘The dwelling land and others
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6. The Land Use Classification on the Basis of Geological Features, Topography,

Soil and Vegetation

(1)

The Land Type Classification

The land_characteristic item and its categoriés necessary for the land
classification from the mouth of river of the Mahakam River to the
middle stream area on the basis of geological features, topography,
soil and Qegetation from the survey results so far carried out, were

examined.

As a result, it was decided that the land characteristic item and
respective constituent categories concerning the geolegical features,

topography, soil and vegetation shall be as follows:

i} The Charéctexistic Item and Its Categbries on the Geclogical

Features

Thére.are as targets, surface iaye; rock and stone, bedrdck and
structure of geological féatufes, bﬁt-as there is close relation
of the structure of geologlcal features with the toPOgraphy, to be
gtated next, the surface layer rock and stone, and bedrock shall be

only named in orxrder to avoid overlapplng with the topography.

When dividing the surface laver rock and stone, bedrock that have
been so far made clear, into igneocus rocks, sedimentary rocks and

metamorphic rocks, the result is as follows:

Tgneous rocks: Granite

"Diorite L
Peridotite Plutonlg rocks
Serpentine . Half plutonic rock
. Porphyrite. 7 Half plutonic rock
esite S :
'Aqd” i Volcanic rocks
- Basalt _
_ ‘Volcanic ash ~  Voleanic rock {Erupted rock}
'Sedimeﬁtafy i Shalé, limerock, quértz sand rock of lime quality,
rocks quartz sand rock, sand rock, marlaceous sand rock,

loamy sand rock, marlstone, agglomerate rock,
alluvial clay, alluvial sand and soil, and alluvial
soil of pebble quality.

Further, as stated,above, etamorphlc rocks were not recognized.
‘ When treatlng these rockS and the like as the categories, the land

type ClaSSlflcatlon becomes very dlfflcult, and so, in order to
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ii.

simplify the above into unifying rocks of similaritY} the categories

of surface layer rocks and bedrocks were made as follows:

® . Land characteristic_item:. Surface layer rocks and stones, bed~

rocks

Categories: = (1)  Grénite

Note

Note

Note

Note

{2) . Diorite
{3)  Peridotite (Note l)
(4) Pporvhyrite
(5} ‘Andesite
{6) Besalt
(7} Erupted rocks and the like
(8) . Marlaceous sand rock (Note 2) -
(9) - sand rock ' ' '
{10) . Agglomerate rock
(11) rime rock
{12) shale
(13} Marlstone
(14) Sedimentary rock and the like of the alluvial
epoch (Note 3) '

As the serpentine is the rock that is a part of rock
dissolved, it was made to belong to the category of the
peridotite,

sand rock of marlstone nature and loamy sand rock were
made to belong to the category of sand stone.

Quarfz sand rock of llme qua11tv was made to belong to
the category of sand rock of guartz quality.

The. alluvial clay, alluvial sand and soil, and alluvial
soll of pehbles were collectively made to belong to the
alluvial epoch heaped rock and the like.

The Land Characteristic Item and Categories Regarding the Topography

As the land characteristic item concerning the topography is much

varied, it ig divided into the large; medium and small topographies,

and thé iespéctive categories are concluded as follows:

In addition, as redards what. show the relation with the locations

of land that become the object of land classification, the land

type classifidation item can be'considered,to be separately named,

but it was made ‘to- be treated in’ the topography as the land chara-~

_cterlstlc 1tem that Shows the altitude, showing the height above

the sea level, and the distance from the_seashore-or riverside.
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® The land characteristic items: Large and medium'topographies

Contituent categories: (1) Mountaineous land
i (2)  Foot of mountain

(3) Hill.
_(4) Plateau
(5) Basin
(6)  Delta
{7) Plain

? Tand characteristic item: Small topography

Categories: (1) Very steel slope © o> 30
: (2} Steep slope 18 - 30°

(3) Moderate slope 8 - 18°

(4) Gentle slope 4 - ge

{5} Very gentle slope 1 - a°

(6) Flat land 0 - 1°

{7) Dip plain
{8) Terrace
{9) - Fan;like_land or alluvial cone
(10) Natural levee
{11} Flooded plain
{12) Trow land of valley bottom
{13)  Wet land. '
{(14) Inter levee lowland
(15) sSand beach
"(16) Rock and stone beach

‘Note 1: There a;e'many ways of classification as to the range of
slope angle, Here, the FAO method 19} was decided to
be followed.

Note 2: The inter levee lowland indicates the wet land that is
a part adjacent to the natural levee, and the wet land
designated a wide humid land, riot related with the
natural embankment.

® The land characteristic item: Degree of altitude

Categories: (1) Lower lowland 0 - 20m
(2) Middle lowland 20 - 50m
{3) Higher lowland 50 - 100m
(4) ILower highland 100 - 300m
(5) Middle highland > 300m

Note 1: The categories of height above the sea level related
' with the land use division of Indonesia seem to have
been divided into the categories of 0 - 5m, 5 - 25,
25 - 500m, 500 - l,QOOm and over 1,000m. . However, as
' this way of c¢lassification seems to be not always suita-
ble to-the land type classification that is the object
from the mouth of the Mahakam River inclusive of a
part of low. mountain zeone to the natural levee zone: of
 the middle stream area, it was decided to induce the
_cdonception of lowland and highland. :
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iii.

® The land characteristic item: Locality

Categories: (1) Seashore, riverside zone and 0 -~ 50 km-

linear zone along the. highway
{(2) The inland zone of riverside 50 - 200 km
seaside and zone along the :
highway _ .
" {3) -Inland zone - 50 -~ 200 km
{4} Riverside coast and inland zone >. 200 km
. along the line of hlghway '
{5) 1Inland zone ‘ : . > 200 km

. Though not directly related with the tongraphy,.as the distance
from the highway is aiso related with exploitation, being the
item of the similar quality; it is added herewith. '

The Land Characteristic Item and Categories thcerning soil

As the land characterlqtlc items as to the soil, the type of soil

and the degree of depth of effectlve soil were mentloned.

n addition, the aforesald-result of soil survey was_classifiéd
subject to the wotld.soilérmgp of the FAQ/UNESCO, but as this
method of.classificatibn'ﬁféught ahout the portion that did not
sufficiently cope with the caﬁegories of small topographies, indi-
cated beforehahd, the further minutely §iewed élassification seems
to be necessary. Therefore, the con#entional soil classification

fFormula in the U.8. was mainly introduced.

¢ The land characteristic item: Type of scil

Categoeis: (1) VYellow podzol soil

{2) Reddish yellow podzol soil
(3) Reddish podzeol =o0il '

(4) Yellowish brown laterite soil
(5) Reddish brown laterite soil
{(6) Glay soil '

(7) Alluvial soil

{8) Peat soil

{9) Mad soil
(10) sandy soil
(11)  Bleached sand soil

(12) Gravel sandy soil
{13) volcanic ash soil .

® The land characteristic item: Effective depth of soil

Categories: (1) - Primeval forest of huge treas > 50m

{(2) Primeval forest 18 - 50m

{3) ILow forest 5 -~ 15m
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(2)

()
(5).
(&)

(7
8y

- (9)
{10}
{11)
(1L2)

(13}
(143 .
(L5}
{16}

Shiub forest - : < 5m
Peat land forest

‘Humid land. forest

Bamboo' forest

Secondary forest
Nipa forest

Mangrove forest

‘Levee forest
"High cauline szngle loaf plant group > 100en

Low stalk single leaf plant group. " < 100cnm
Twin leaves plant. group

Single leaf, twin leaves lelng plant group
Group of. Ipomoea pescaprae sweet

° The land characteristic item: Artificial vegetation

Categories: (1)
{2}
{33

(4)
(5) -

~(6)
{7)
(8)
(D)
(10)

(11)-

(12)
{13)
(14)
(15)
(16)

Selective cutting forest
Artificial forest
Coconut plantation yard
Kapok plantation yard
Cum plantation yard
Orchaxd:

Coffee plantation yard
Pepper plantation yard
Cacao plantation yard
Pineapple plantatlon yard
Paddy field

Burnt field :
Edible roots field

Corn field .

Peanubt field

Vegetable field

Note 1: All of the edible roots field, corn field, peanut field
and vegetable field designate the fixed field as the
common field land.

Land Use Capability Classification

As the object of this research lies in the land use capable classifica-

tion to explcoit the aqriculfurdl land with maint&ining simaltanecus

harmony with the forest resources, the land use capability clagsifica-

tion concerning the agricultural exploitation must be put into practice.

When resorting to execute the land use capability classification with

a view to develop the agriculturai land, the land characteristic item

and its respective categorieg that have been decided so far from the

standpoint of at’ least the hardness and easiness of exploitation and the

latent productive'éapacity of soil must be necessarily assessed.
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ii.

i,

The Classification of. Land Charactétistié Ttem, Relating to the
Exploitation of Agricultural land . '

° The Land Characteristic Item Concerning the Degree of Hardness

~and Easiness in the Exploitation of Agricultural T.and

1} . The traffic land characteristic item: Location, degree of
' height (The land characteristic item that governs the expen-

diture of transport of materials necessary for exploitation) .

2) The land characteristic item of civil éngineering works and
cultivation: Lerge and medium tépogréﬁhiés, small topodgraphy
{Items that govern the expenses of dam; water reservolr,
floodgate, waterway, road, soil preparation, agricultural

change, cable, prevention of land erosion,. etc.)

¢ The Land Characteristic Item Concerning Potential Productivity

of Land-

Small tbpography, surface layer rock and étone, bédroék,-soil
type, effectiﬁe depth of soil, (forest tree, tree for special
use, fruit tree,; crop of a lohg time,.soil nourishing'substance
that goﬁefns the productive volume of field products) and land

characteristic item that governs the land prdductive capacity.

The Assessment of Category

as the assessing method ofcategory the degree of suitability is
generally used. This method is the assessing suitability of category
by scores for the land use-capability claséification. As reqafds

the land use capabiiity'classifiéatioﬁ with Fao (11}, a score of
0-51is giﬁen, and it shows that thé'bigder'the valﬁe, the higher
the suitability. N '

Here, however, as a method for more cledarly éhowiﬁg the suitability,
the assessment of category to the system of tﬁe score method to be

cbtained by numericalized analysis was tried.

The score method by this analysis of quantity is the system to give

scores of plus.or minus,-centering-o; i.ei, O shows the turning
point in expectancy phienomena. It shows that bigger the minus

value, the bigger the cohtrary effect of éxpectancy phenonena and
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iii.

{12) shale

the bigger the plus value, the bigger the effect of expectancy

phenomena.,

From the aone, the iand usejéapability clasgification was decided
to be taken.place by the category of each land.chaxacteristiC'item
of one of scoring of 0, %1 and ¢2,.i.g., if the score of 0 is given
fo some -category of ‘the land use caquility classification concern-
ing hardness and easinéss of the agricultural ekploitation; the .
category shows the turning point of the agricuitural exploitation,
and in the case of —i, it shows hardness of explbifation, irn the
case of -2, it.is fery-difficult, in the case of -1 it shows possi-
bility of the agricultural exploitatibn and in the case of 2 suffi-
ciently possible. In the same way in the case of score of the
category as to the productivity of land being O, it shows the turn-
ing point, in the case of -1, the landproductivity being scanty and
beinq.hot suitable for the agricultural land, in the.case of -2,
ﬁe;y uﬁfit as the agricultural land, iﬁ the case of 1, suitable for
the'agricultural land and in the case of 2, well suited for the

agricultural land.

The Score of Category

? The land characteristic item: Surface layer rock and bedrock

E itati
Category xploitation Land. score
- score
(1) Granite ' : -1
(2) ‘Diotite -1

{3} Peridotite

(4} Poryhyrite

(5) BAndesite

{6) Besalt. .

{7} Erupted rock and the like
(8)  puartz sand rock

{9} Sand rock

(10)  Agglomerate rock

(11) Lime rock

HFOQMMREONMNOOOCO

{13) Marloceous
(14) BAlluvial epoch heaped rock and
the like

Note 1: Regarding the volcanic erupted rock and the like such as
volcanic ash, etc., the land productivity is low in the
Temperate Zones, but the dissolution ig fast in the tropi-
cal area, and the land productivity is high.
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The

(1)
(2)

(3)

)
(5)
(6)
(7)

(1}
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)

{13)
(14)
(15)
{16)

(1)
(2)
(3)
(4)
(5)

land characteristic item: Large and medium topographies

Category

Mountaneous land
Foot. of mountain
Rill '
Terrace

Basin

Nelta

Plain

land characteristic item:

Category

very steelp slope
Steel slope
.Moderate slope
Gentle slope

Very gentle slope
Flat land

Dip plain
" Perrain.

Alluvial fan or alluvial drill

Natural levee
Flooded plain

Low land of valley bottom or -

shallow valley land
Rumid land

Inter levee lowland
Sandy seashore

Rock and stone seashore

land characteristic item:

Category

Lower lowland
Middle lowland
Higher lowland
Lower highland
Middle highland

~105-

Exploitatibh
score

-2
-1
0

0
0
1
2

Small topography

Land score

Exploitation fand score
score -
-2 -2
-1 -1
0 1
1 2
2 1
2 0
2 1
1 2
1 2
2 2
0 1
1 0 (1)
-2 -2 (-1
-2 c (2)
B -2
-2 -2
Altitude
Exploitation Land Score
score
2
1
0
-1
-2



° ifhe characteristic item: Tocality

Exploitation .
Category Land score
score

(1) Seashore, riverside shore and -2

zone along the highway line '
{2) Riverside shore and inland zone - 1

along the highway line
{3) Inland zone . 0
{4) Riverside shore and hinterland -1,

" zone along the highway line

{5) Hinterland zone -2

° The land characteristic item: Soil type

Exploitation

Category score Land score

(1) Yellowish podzol soil 2

{2} Reddish yellow podzol soil 2

(3) Reddish podzol soil _ 1

(4) Yellowish brown laterite soil 2

(5) Reddish brown laterite soil 1

(6) Glay soil 1(1)
(7) Alluvial soil 1(2)
(8) Peat soil ) 0
(9) Mud soil -1
(10} sSandy soil 1
{11} Bleached sand soil -2
{12} Sand and pebble soil -2
{13) Volcanic ash soil 1

° The land characteristic item: BEffective soil depth
Constituent category: exploitation score, land score

Category Exploitation Land score
score
(1) very shallow _ -2
(2) Shallow -1
{(3) Slightly shallow 0
(4) Deep 1
(5) Very deep 2

Note 1: The score in ( ) concerning the land productivity shows
the assessment as the paddy field. As regards the land
productivity, the asséssment of category must be made
with each kind of crop. ilere, however, owing to lack
of material on the Spot crops except paddy rice plant
werae only made the relative assessment.
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{(3)

Note 2: ' As regards vegetation it can be assessed by hardness

and easiness in the agriculturxal expleoitation and land
productivity, but the scoring was omitted in order to
make related with the land use capability division,

The Land Use Classification

‘ii.

The Survey Table on the Land Use Classification

By concluding the categories of each land characteristic that was

given to the land use classification by scoring the following land

use clagsification survey table was prbvided. The land use classi-

fication of survey lands were made by this survey table,

The method of use of land use classification survey table.

1)

2)

The Features of the Survey Land

The ?lant growing can be deemed as indicator of the land use
enﬁironment, and sowing order to surQey the land use clasgi-
fication the feétures of the survey target land were to be
firstly grasped by the vegetation. From the categories of nat
natural ﬁegetation of the survey table, the correspohding item

shall be marked.

In addition, with the land re-use diﬁisioh survey, the corres-
ponding item shall be selected'mainly out:of the categories of
the artificial Qegetation. Secondly, in order of locality,
altitude, large and medium topography, small topography, rock
and stone of surface layer, bedrock, type of goil and efféctive
depth of soil only one of the respective corresponding catego-

ries out of teach of land characteristic item shall he marked.

The Assessment of Suitability of Land Use Classification

The score of Categofy selected out of each of land characteris-
tic item shall be divided into "Exploitation" (harness and
casiness of exploitation) and_"Prbductivity (land productivity),
and the respective score shall be entered in the column of the
aééessménf of suitability. Then,;the tbtal Qalue of the former
and that of the latter shall be found and the réSpecfive'total

value shall be summed up. Consequently, this combined total
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sum shall be .the score of suitability of the land use classifi-
cation, |

The range that the score of assessment of this suitability can
take is +1&, and the actual assessment of suitability shall be

divided as follows:

(Score) (Assessment of suitability)

16

> Very suitable for the agricultural land use.
8 -——= Suitable for the agricultural land use.
0j—= The limit of the agricultural land use possibility.

~8 }——= Unsuitable for the agricultural land use,

16 L——= Extremely unsuitable for the agricultural land use.

The Test Result of Survey Table of the Land Use Classification

The survey result of the land use division of wet land forest
of Kuala Samboja near_the Samboja Riﬁer is as per following
table. As the total of scores, showing the degree of hafdness
and easiness-of exploitation, is five, it is possible to exploit
the land. The total scores, indicating the land productivity,
are 4 in the general agricultural land and 6 when made to the
paddy field, and therefore, it is_clear that the land has the
land productiﬁity. The total value of these scores is 9, and

when made to the paddy field, the ﬁalue becomes 11.

Conseqﬁéntiy, this wet land is suitable for use of the agri-
cultiral land and is deemed to be considerably suitable parti-

cularly for use of the paddy field.

On concluding the other survey results, they shall be as in
following table, and it seems to considerably'grasp the features

relative to the land use of each survey land,

In addition, the burnt fields are covered with the primeval
forest of huge trees,primeval Forest and.second forest, Apart
from the discussion about agreement or denial of the burnt
fiéld, iﬁ turned out on examining the'agriCUltural land use
suitabiiity that the bﬁrnt fields were provided on choosing the
land that were of the largest land productiﬁity. |
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Further, on studying the agricultural land use suitability of
artificial vegétation, a result was obtained to the effect that
in most cases the rational selection of suitable lands was

made .

Consequently, there seems no Big error in selection of land cha-

racteristic item and the dividing method of category, and in

entering the scores into the categories.

At the time of providing this survey table, however, as the
survey period on the spot was limited, it is necessary to repeat

hereafter much more surveys and studies.

Points of Problem in the Iand Use Classification Survey Table

o ° pividing way of the categories: It is necessary for the

large and medium topographies to increase the categories
furthermore and for the surface layer of rock and stone,

and bedrock to simplify the categories.

? The land characteristic items related to the atmospheric
vhenomena: This survey land belongs to the tropical rain
forest area just.under the eguator, and so the land cha-
rgcteristic items as to the weather is negleéted with

reference to the land use classiflication.

s made clear in the pre#iously stated item of weather, it

is necessary teo add the land characteristic item concerning
the rain days, dry days, etc., as the rain condition differs
according to districts when the iand use éapability classi-

fication per each kind of crop is performed.

The assesséd accuracy of land use capability classification’

" In ofder to éscertain whéther there is any error in the
score, given to each of the=cate§ories or not, locations of
about 100 spots shall be investigated by use of this suxvey
tdble, and it shall be confirmed théﬁ thé'good fitting ratioc
is at least over 8(G%. If the good fitﬁing is underIBO%, the
land charabteristic item, diVidihg wdy of the category, aand

scoring must be studied again so that the double relative
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coefficient of the anticibated value and the actually measured

value may hecome ovexr 0.80,
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