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Prefaee

1he present repolt 1s based on the result of a. Survev on the Development
‘Plan: of Fxperlmental Forest ef Mulawarman Un{versity conducted 1n November 1978

" by the Japan International Cooperation Agency following the request made by ‘the

Government of the Republie of Indone51a to the Government of Japan.

The survey was conducted at a small experlmental forest of Mulawarman Unl—
'ver51ty located 1n the suburbs of Samarlnda Clty in: East Kallmantan. Thls forest
which constltutes a part of the Center for Reforestatlon Studles in the'ﬂropieal
Rain Forest not Only is used for research and tralning at ‘the Uanelslty but also
is made avallable to the eitlaens for thelr educatlon._ The Unlverslty places

partlcular emphas1s on the reall?atlon of the plan

The report deals w1th a plan for zonlng the forest and establ1shment of
fac111ties thereln  As-the survey was eondueted 1n a ehorL pLLlOd there remain’
fLrther studles to be made. However Lhe report w111 prov1de an 1mportant

gu1dance 1n the development of: the unlver51ty forest

T w1sh to express my 51neere thanks to the people CODLELDBd of Mulawarman
Univer81ty and of. the Dlreetorate General of ngher Educatlon f01 thelr elose

.eooperatlon and assrstanee extended to - the survey team

June,1979 -

*3Shinsaku*negén

Pre51dent

Japan Internatlonal Cooperatlon Agency
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PURPOSE AND OUTLINE. OF  THE SURVEY
-PurpOSe:andeDetailstr
(l)'

Purpose 've.;_rﬁy,”“

The Lropical rain forests in East Kalimantan are one of important

-forests in Lhe World having large trees of over 60m in height,

several thousands valuablc species and other abundant plants which

_constitute important supplying source of - timber.- The Government of

Indonesia,'considering Java, being overwpopulated is now undertaking
development of other islands than Java, particularly emigration to-
East Kalimantan.: As a result “the population of East Kalimantan ia

recently on rapid increase ' Especially the urban population of

=‘Samarinda and Balikpapan is greatly increased

~  Lempake univer81ty forest of Mulawarman Universlty at’ Samarinda City,

" East ‘Kalimantan Which is the object of this survey is a part of _
- 60, OOOha of - ‘the concess1on established 1970 under C. V. KAJU MAHKﬁM

and 1n 1973 300ha- of Lhe above has been transferred to Mulawarman

-fUnlversity _ :

T In cooperatlon w1th Japanese Government,.the university has planned

j~to establish the Centér -for Reforestatlon Studies in the TrOpical

: Rdin Forest in’ {ts new campus in Samarinda City and in parallel with-
-_Lempake University forest the protection forest covering 19 OOOha
'1n the middle of highway between Samarinda ~ Balikpapan has been

"transferred as Sanbo;a Unlver51ty forest For thlS reason, the

1nitial plan of Lempake Univer81ty forest’ was to divide the forest
into- research forest demonstratlon forest, recreation forest and

reserve_forest_(Seelrig;-l—B),-but of the research forest, its ;

function. is to be transfcred'to'the'new university forest and- this
_ unlversity forest is needed to plan a new Lempake University forest

':prov1d1ng w1th functlons of . demonstration forest, recreation forest

and reserve forest

:With these detalls and bankgrounds,'this survey was conducted as a
':part of - "Survey on basic deS1gn of -the Center for Reforestation

Q'Studles An  the TrOpical Rain Forest of Mulawarman Unlver51ty,

Indones1a which is undertaken, at tne request of the Government'of

:-_Indone31a, the- preparation of, utilization plan of Lempake University
forest and the design of - required facilitles as route of road and
" needed - structures in the . university forest for the consolidation .

- work. of unlver51ty forest whlch is to be done by Indon981an 31de._1
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Jin future.

Field Survey and Details of Consolidation Plan

This survey is roughly divided into a graap of current situation

and survey for design of forests and facilities whioh are. materialized

LE: various surveys are further sub divided they include

_ measurements of forest roads end siderlks water system and topo—'

graphy, sampling of forest conditions and regeneration.

ASSlStantS and students of Mulawarman University cooperated in the

survey.

Organization of ‘Survey Team

- Name

Akira KAWANA' -

- Masaru HAYASHT

Hiroshi MINAGAWA -

Kozo OHIRA

Chuichi YAMAKAWA

Keiji SHIMURA: -

Dutz

Ceneral -

©.{Chief)- -

[}

Cooperation
: -

Planning

University

Forest Planning

‘Forest Road

: Planning

. Construction -

Plamning

'ConstrUCtion'f*

Planning

 Attached to

..Prof.'Facultliéf'Agfi‘

EUlture;ﬁTDRYO”Uniuersity

Vof:ngricultural'and
. Technology
'Chief, plannlng sectlon,"

' Management Div. Tokyo

Regional Forestry Office'
Chief Researcher}

. Forestrj'Ciril Engineer—

ing Consultants

_Deputy, Forest road

section, Forestry Cilvil

Engineering Consultants -

Azusa Sekkei Co., Ltd,

Azusa Sekkei Co., Ltd.

(Follow1ng staff cooperated in - thlS project-in Japan) -

.Masayukl HORI

Katsuhlsa TAKAGI -
. Tadao OHARA -

‘Shunji-KUDO. -

Planning -

Un1yersity Forest

* Planning &
‘Management .. -

‘University Forest :

Planning

- University. Forest

Forest Road'

Planning

Standlng-Dlrector, Japan

Forestry Technical

-=Association

Japan Forestry Technlcal

Associatlon

-JapanaForestry Technical .

~,.Association

Chief; 1st Technical
Section Forestry Civi]

Englneerlng Consultants '
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(4) - Survey Schedule (University forest planning and forest road planning)

20tk oet. .0 _'.Tokyo Cyalarta
30th } "hr _ b: _':b_- Arrangements with organizations'
Slst T _ooncerned '
"flst_HNov,‘f;f:_? 1:ad .fJakarta = Samarinda
. ‘72ndb'::-' ' R :h: Arrangement wlth the univelsity
1 .,3rd~19th Nov. VJ'Field survey ' R
:20th :b ':f i-: '_. Arrangements with the univer31tyb:fi.'
5215t fi:f“ ;'..{_ K __K _ Samarlnda - Jakarta ' o )
i22nd 23rd }.h'f.t ;f KjReportﬁto the organizations conterned
24th o ..t _dfrin‘.l :Leave Jakarta' '
'h25th o “._ N _i_. "Arrive Tokyo: B
"sﬁaﬁ{af;f ’

jLempake University forest coverlng 300ha was con51dered at first to be

'__used as the research forest of Wulawarman Unlver51ty

Slnce the request of reforestatlon research 1nstitute under grant ald

- systew to, Japanese Government was made centering Ir..Sanbas, Reactor of

the’ unlversity, the unlver51ty forest shares a part of the responsibilltles

'iNotwithstanding,_needless to say in detail it was too. smail for research

of tropical Teforestatlon and 1t .was orooosed that the facillties for

' tralning and experlments are established separately - Then it was decided

.that the univer31ty forest eoverlng 19, OOOha was - estabiished along the

road between Ballkpapan aud Samarlnda

Assumlng the above 51tuat10n Lempake university forest ‘attaching

'1mportance to conservation of troplcal raln forest extension of science

Cof forestry 1n the unlver51ty, education of 1ooa? people and funotion of .

reereatlon,_was to be re—examlned

'Tn thlS area, the prlmeval forest is left as. 1L 1s and partly the second

growth oecuples the cutwover area of Urln, and the surroundlngs are

-reelalmed by transimigratlon._ In developlog this program 'the planned
: national highway from Samarinda ‘o the north was realized and the road is

_under constructlon penetrating one . block of thlS area.

According to the prellminary plan (Flg 1- 3) the area was dlveded 1nto pro—'

tectlon area, experlmentai area, demonstration arboretum and recreatlon forestgf

' _But after the diSCUS810n Wlth the reetor, the are was to be d1v1ded Jinte

"Virgln forest Natural and artlflclal forest for researeh Indigeneous

speeies arboretum, Introduced spe01es arboretum, Conlfer forests, Precinus

”1'wood spec1es Arboretum and Retreatron area on whrch surveylng and de31gn :

were made. -

w3



~As in Lempake forest=one familyhof Oran Hutan, is'liVing'as an exceptional
'case, there 1s a reason to reserve Lhe primeval forest to, protect them '
though the surroundings are now developing. o - , :
In this plan Lwo forests are to be reaerved as primeval protection forests,
the one 1is lSOha where human being 1s prohlbited to enter and the other
s 27ha where obeervation is allowed Reservation of such forest near big
'c1ty has a significant meaning ' _ _
" -As it is con81dered Lhat authorities of. the government and city have
much expectation to use the rest of the area for recreation the arboretun
is to be estahlished centering thlS area. Though the population of
Samarinda is on rapld 1ncrease, 1t is tentatively planned that 250 000
people can enjoy. and utlize the area. _ ,
As the national hlghway penetrates the. universlty forest ‘ag stated in the
above. there appears ‘an separated area is south west where’ natural and
cartificdal forest for research is established. of 27ha of primeval _'
protection forest Where-observation is allomed"promenade is constructed
inside the forest or vistavision is established on the ridge of boundary
where we oan enjoy the 1andscape of natural forest
In flower season color of crown of Meranti changes and we can see varlous
crowns with. flower. ' ' o ' _
”Also we' can see the composltion of natural forest: from above or inside.
At the entrance of the forest an offlce or- v1sitor 5 center (operatlon
center) is bu1lt where specimens, photographs and pamphlets are
digplayed.
In Indigenous specles arboretum natural tfees are reserved “and they are
gradually thinned and induced . to 1solated trees, and any tree which does
- not: grow there but natlve to East Kallmantan is’ 1ntroduced The
'1ntroduced specles arboretum is ‘to 1ntroduce ‘other specles thau those found
in Kalimantan from 1. and out of Indone51a. Nursery practlce and ‘planting
require further. consideration. As conifer forests can not be found in
this area the beauty of man—made conifer forests w111 afford enjoyment
'.to ‘local people. :
Plne forest, Agathis forest, Araucaria fdrest_and 'Podocarpus'forest are.:
'conSideredf Also Bamboo gardei of domestic and.eXOtic speciesmeili.be:eet
Every ‘tree in such arboretum and dewonstratlon forest is given name plates
.for sc1ent1f1c observation.- A i '
Recreation area centering lawn w1th scattered trees is provided w1th :
soccer— court, athletic field, cycllng road walking race road vista—v131on,_

flower ‘tree garden, fountaln, picnic~cook1ng table etc. Thus, this forest

i



is’ designed to enJoy green shade unde1 equator.‘=r

In the swampy land in dale; pond and low flower bed are built which is a’

facility to prevent flood., :

Scientific green’ land of 300ha where we can reach 1n ten odd minutes by car
“from the oenter of ‘the’ city or 30 minutes by bicyole ig = pla?a for rest:

“and recreation for- the people of, Bast Kalimantan centering Samarinda as

._well as’ a place of education on importance of. green. “This is. not-only a
"place of research and education but a stop p01nt for visiLors.ofrneroralﬂ
=forest or. arboretum An tropical area. . : e '

1.:The university will do its efforts to. accomplish the. .work for Lﬁisi

rUniversity Forest and we wish ‘this basie planning by Japanese'side will

fac1litate those efforts for comlng many years by Indonesdian side.
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2.1

2.2

Jan,

26.1

Jan.

84

 OUTLINE OF'LEMPAKE'UNIVERSTTY'FOREST"“

Location

This university forests is located in the southern—most of the above
concession at the basin of Karamgmumue River which:. flows into Mahakam

-River and 12Km to the north from the cempus of Mulawaruman UniversiLy.-

The area covers about 300ha Wlth the size of" 1 ‘Skm S—N and 2km Euw (See

Fig, 1-2; l~3) ' _ .
The forest con31sts of a v1rgin forest of. typical low.- land trooical rain'
type’ in the east half_end a forest of second growths after harvested mainly-

of Ulin in the west heif,n-They afe'very convenientsfor study.and~in good

environment, -

Climate

According to. the survey of the meterologlcal agency (1930 1960), Ballkpapan

weather station reports as - under.
Taole"lwl * Mean monthiy temperatnre )

Feb, '_ﬁar. Apr.  May Jun, ~Jul. Aug. Sep. Oct. Nov. Dec.

25,9 26.2 26.5 26.9 26.6 26,6 27.0 27.4 .26.4 27.4  26.9
Table 1-2  Mean morthly humidity (%)

Feb. Mar., 'Apr; May' Jun. Jul. Aug. Sep; oct. .Nov." Dec.

85 - 85 84 84 85 84 81 81 85 -8 - 82

Aceordlng to the survey of Samarlnda weather station (1930 1960) publlshed

_ in 1970, mean monthly preclpltatlon and rainfall days are as follows.

Table 1—3:s
_Jan. Eéb.,_ Mar, “:Ao:;' - May Jun,
Rainfall (mm) 181 149 189 205 -~ 181 142 |
L “Jul.  Aug. Sep. Oct. . Nov. - 'Dec.':-Totai;
111 97 123 151 - 200 206 1,935

. Jan, ' Feb,  Mar. Apr. Mey‘ - Jun.
Rainy day (day) 13.8. 11.6 13.4 153 . 14.6 13.4° -
P ' Jul. Aug. .Seo; '_Oct;:"Nov, '.Decv' Total
10,0 9.3 10,0 12.3 . 14.5 15.4 - 153.6
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2.3 Vegetation. .

9.3.1

'Fofésf-tohﬁbéifiaﬁ“':

' .Forests near. Lempake UuiverSLLy Forest are Jow land tropical raln

forest and occupled by Dlpterocarpus spp. * of high, root: swnlling and

_its occupancy area is considered up Lo 60/ paltly.

Important spec1es are as. follows

fo(l)' fMarsh Zone &

Perupuk (Coccoceras sp )
"Bungur (Legerstrumla) _
'Bajur (Pterospermum 5p. )
.Bcnuang (Melanchoea sp )
'Arau (Elmerrllla Sp. )

Pend11L bua]a (Tremla Sp. )

(2) Steep Slope Zone

Lempung (Shorea Sp )

'_Kapu1 (Drvobalanop% sp )
'Meradlng (Dacrydlum sp )
-Pulang (Shqrea sp.) -
3Uiin.(Eccidéroxyi0n Sp.j
Médang“(Litsea sp.) _

,:kébcﬁtjang'(éﬁofEé:sp{)

' Merkabang (Shorea sp.)
NjaﬁchntPalaquiUm_Sp.)

: Bankifai“(ShbrEa.ép-)j

(3) Fiat and'Miid'Slope Zone

TUlin (Busideroxylon p.)

- Kelampajan (Aﬁthccephalus Sp.)
Mafkéléﬂi'(Polyalthia sp.)
IMedang (thsea sp.)

Sengkuan (Draconternlon sp. )
Merkabang (Shorea sp.)
Njatoh f?alaquium Sp. j
Lempung (Shorea Sp. )

Kenuar (Shorea Sp. )

'Kebantjang (Shorea sp. )



2.3.2

Undergrowth

_ Underplants are rattan and vines, and Selingsing aid Rasan (Palmae) .

occupy maréﬁ and_riﬁei sides,

2.4 ‘Tobegraphy-aad'Geoiogieal”StrectUre*

(1)

(2)

(3)

Dry Land Feature

Dry: land features are, found from north-west to northneast and to

south—eaat of ‘the univereity forest belng hllly land 1ess than 50m

above sed at.the highest.

.Geology and soils are sandy 5011 or clay loam accompanied with -
'1imestone deposited in Miocene epoch and they are red podozolic or

: yellow ‘podozolic.

Low Land Swamp

Rivers_in“the_uhiversity forest are not influenced by ebb aﬁd'fiow. _
Low - land awamps_areafeund frem_south~west_to“nprth~East. Considering
existence:ofipiants haviag well déveloped aerial'roote;:seaeﬁered
sﬁamps are supposed to be permanent. Geology is alluvial pleposit

of Quaternary period,

Intermediate Topography

Between above two topographies, there are scattered 1ntermediate
topographies which dry up durlng dry eeason and become wet during

ralny seasoii.

~10-
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2.5

2.6

Animals

(1)

- (2)

(3

:Manmaiq

‘We can’ ‘find rare Oran Hutan (Pongo pygmaeus) in the Universjty
'Forest ‘and 1t will need to protect that one couple together with
 two children of them are 11vjng there according te fhc survey of

_the University

Deer are Rusa (Cerrus sp. ), Kancil (Tragulus yavanicus) and Moncak

(Muntlacus_Muncak), and -apes are Bakantan (Nasalls_Larvatus) and

Qva (ﬁylbbates_ﬂoloch)}
rRebtiiés._'

:In the river in the university forest, it is ‘said that~¢hfd¢bdiie"

6~7m 1ong is llVlng

Snakes are blue qnake ~and pythons

Birds

We find birds such as Bangan. putlh (Egretta Gar&etta), Bluwok (Ibsf'

'Clnevrus), Black crane (Ibls Hitan), Merak (Ravo Mutlcus), Wasp

(Burungsesep), Madr (Anthreptes Malacensis), etc.

Population

Population (dynamics) of East Kalimantan where Lempake University Forest

Located is as follows. (See Map 5)

Sama:inda'City ' (1969) (1976) (Inéfeasé =%

Samarinda City y 108,000 185,500 72
Balikpapan City ~ 110,000 219,000 99
Buluhgan-Country' 145 500 _ _147;000' S
Berau Country 82,000 38,000 =54
Kutai Country © 295,000 307,500 a
Total o 740,500 897,000 . 12%,

g



Fig. 2-2  ‘East Kalimantan

o o
- #® Taralkan

y Saviarinda
angasanga

e ‘Ballkpapan D

" Population dynamics of 3 Gomplexes'héar'Lempake University Forest'in a

sense of direct demand for recreation is as. follows.

(1969) (1977)  (Increase - %)

Téhggapong_complex 7-.  o019, 128 i'23;769_1 - 24 i:-‘

Angana éomp1ex' L S 10,&61' 17,092 63

‘Muarabadak complex = 6,892 ..18;259 ] 165
fotal. ;36,571 59,120 62*%

_ Rapid increése of populatlon of above 3 complexee in recent yedrb is due
to: the area d831gnated to accent 1mm1grat10n _

':The number of 1mm1grann famllles was 737 1n 1969 - That jh thc'sééond fi%e )
year plan now underway is 5,000 famllles (25 000 people) and 1,000 (5, 000
_pe0ple) famllles in Lempake dlstrlct only ' _ '
The1r 11ve11hoods were pr1m1t1ve farmlug, Shlftlng cultlvatlon, 1ogglng
using human shoulder or Splash “dam and flsherles “In 1970's, because
mechanical logglng of Merant1has rapldly been 1ntroduced East
'Kallmantan is focused as 'a center of leber extractlon and export of
Indonesian wood and partlcularly 5amar1nda is changlng its 51tuat10n -as

'tlmber market of East Kallmantan
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3.

3-1. .

1.2

UTILIZATION PLAN OF UNIVERSITY FOREST

Preliminary dea of Utilization Plan

The university authorities had_a;prelioieery'idea'totutilize the'university
foreet through estabiishméut'of reeearehIEOrest: demonstration forest, 7

_reserue-forest and recreation forest. (Fig 1~ 3)

- As a:resuit of - the field survev takin& Lhe univerelty s idea into

”eoueideration, the. fundamental principle has been set up to utilize the

'forest through zoning as pr1meval reserve forest nature observation
forest Indlgeneous 5pec1es arboretum. Precious wood arboretum, Introduced

.spec1es arboretum, Conlfer arboretum and . recreatlon

(See Lempake Forest Land-use Map dlsplayed at the beornning of this report)

Zoning based on the above fundamental principle is as followst

i Utilizatioe L A ... Area (ha)
(1) Primeval reserve forest - . . ' C 177
(2) Natural and art1f1c1a1 foreets for reeeareh ' 30
(3)__Ind1geneous specles arboretum ‘ o _ B _ t ! ZU
(4) Precious wood arboretum o ' _ ' ‘ 4.
(5) 'Introduced epec1es arboretum _ ' .-" o o  27
(6) Coniferous forest SR A ' L7 16
(7 Recreation area {(Including road) o 26
:Flower tree garden . - E 6.1 -
.Fruitlgerden - o : :.3u6
wPalﬁ garden o . . 3.2
Bamboo-garden | o 2.5
Soccer ground : _ S 25
Athietrc Field - RS A A
Parking lot ° . o _ 03 ;..
‘Road e : '5-. 2.3
Pond ' 0.4
-Picuic o : 3:0 k

Primeval Reserve Forest

A'blekzof'the'uﬁiversity forest covering 150ha and the north of B block
covering 27ha totaling_177ha are the'primeval reserverforest. of these,
the primeval reserve_forest of A block prohibits huﬁau_tresoass and

cutting whole area. But the primeval reserve forest of B block is

~14-



permitted to use for StUdYs survey and ovservation for ecology: dendrology
and forest: science only. -‘ .

This area is also the sanctuary of wildlife. i o -
Although sidewalks are provided for survey and Observation in B block

attention shall be paid-ior“the_construction not to disturb the vegetation.

3;3.ifNatural and Artificial Forests for Research

-The district which is mainly composed of the second growth of 30ha to
north-west of hlghway of B block is to be the natural and artificial £orests
_for resealch L : _ , : _

The purpose of this natural and artifical forests for research are to
observe and record the’ succession of plant. and animal in natural condition.l

For this DbJECt, Lhe observatlon and exploration roads are provided
3.4 Indigeneous Species'Arboretdmw

3.4.1 Species

The arboretum of 1ndigeneous specles which is grow1ng in East

Kallmantan 1s established on . the h11151de of l6ha from- east side of B

block to south side. _

Some of familv name and local name ‘of species grow1ng in East

Kalimantan are as follows
~ Family Name =~ _Local ngg;;

(1) Anacardiaceae’ Asam Pajai' “Asam Putaran

TR _ . ‘Rengas Sumpung
“{2) “Annonacéde ‘Banitad - -
&) 1Aoocynaceae' “Jelutong ':Puiahtan
:(A)' Bombacaceae ﬁuriaﬁ anggang -
(51'ﬂgelastraceae : £ e
(6) Combretacdae - Retapan
‘(]),jbatiécaceae.' Bennang
(B)f‘Diileniabeae ‘Simpur B
=(9)'-Diprero¢A£pa¢eae“ Bangkirai 1Belaﬁgiraﬁ_
- " Damar ; Kenuar -
Kay tahan - .,'Keruing:<f
'i Kapur Lempong - nasi

_Lempung tambaya”

L Merkabang

_Tempudau

C1se

_Lemoona Kumbang
: rPutang Resak”

“Tengkawang



(10) Ebénaceae Kayu hitam o gKayu:bafﬁ ’
c11>-§agaceae Paning2 (Plnanak) o
{12) Guttiferee _ -'_Bintangur_ 'Ceronggeng’_
| L . ‘Marsimpa ‘Penaga
o Semangkap _ :
(l3joLaﬁraceae, - Médang. Kayu_besi_(Ulip)
(14) Leguminosae -Kompasie : eKeranji €Eetai
| : .H '”Sonsénit : '
(15) Lythraceae Bungur _ o :
(16) ﬁorapeaei_ Bitawa Keladdng Ierep
(17) EYristioaoéae Mandara : ' '
(18) Hyrteceee-' Ubah _Pélawéo
(19) 0lacaceae - ‘Bawang Nahung
(20) Polygalaceae - Kacapuri L
(21) quiaceae Kelempayao Jembuﬁjamou'
(22) Sapiﬁdéceée * Rambutan _
(23) Séporaceae_ Kotian Nyatoﬁ
S {28) Stércoiiaceee Dungun Bayur .
(25) Others |

3.4.2 Method_of:ESteblishment

Timber cruise will be made in the.propOSed area of arboretum éhd.é list
of species now existing as well as a location map of ‘standing trees
will be prepared. 0f the existing épeciess at least one tree will be
reserved throogh very light and frequent thinning, trees.reserved and
planted will be properly'arrangéd not to bring about a large open
space. Iﬁ arrangement c0n81derat10n will be paid to the promenade.
Trees to be left at the arboretum w1ll be glven name plates of famliy‘
‘genus and local name, It is con51dered that trees not found in thlS

arboretum_will be introduced and planted at-the opened,spot or line.

) Pretious WoodiArboretum_

'An arboretum of preciocus wood trees which are native ox exotrc spe31es is

: established at the low land area of the foot of mountaln coverlng “4ha in

the center of B block
:3.5.1___Species

Some species of the purpose are as follows.'

S (S



‘a) Special'WQod

Dalberga latifolia

(Liguﬁiﬁbéae)

.. (1) Rose woed
“(ZjIZSissbo Delbefge'eieso.__. (3-:;,4'; )
(3) Jehat\ :Caesiaiéiamea , -(tiguminosee)
(4) ﬁéffa Ptetbeafﬁﬁs:iﬁdieus" .1”(_ M )
'_(S). Pradoo .Pterbearpus maorocarpus 7 ( "
(6) Padauk ‘Pterocarpus dalberglofides ( " )
(1) Red ‘Harra . Pterccarpus vidalianao - ( ")
"jCS)I”kﬁku': 'Pefieoﬁis mooniana - O "o ).
5(9) ~Kamagong Diospyroe’diSCeior :(Ebeneceee)
~ﬂ;Q)  Eb0nyI Diqspyros ebenum L (' - B!
(11) Kayu hitem Diespyres philosantheta (  ." )
' (iZ)“LKayu malam DiOSpyros_dlscolor_ )
(13) Cendana’ Santalum alBum (Santeleceae)
b) High Class Wood:
(14) Jeti Tectona grandis . _(Vefkeneceae}
:(15) Sengkai - PEronema_caneecens (e 'Vf DR
(16) Mahoni - swietemia waer0ph§lle. | (Melioceae)

.5.2 Method of Establishment
Of the above 16 species, thbse whieh are planted on triai'base in

Indonesia, Philippines, Malaysia and'Solomen'are'following'lz species,

Roee wood o .Sieée ';Johar:

Marra - Ptedeo_  Padauk
‘Red narra :Kamegong. - Cendana
'Jeti‘ 'Suﬁékai. 'Mehquij

_The arboretum covers Qha.' For~ plantlng,_we can get data on tr1a1
plantlng of above mentloned 12 spec1es but such data are not avatla—
ble on the rest of 4 dpec1es However tollectlon of sapllngs seede?
sclons or cuttlngs of these 4 species ‘are supoeed to be relatlvely

easy, as these are natlve to Indonesla

'ihtroduced Species AfBOretUmﬁ o

The arboretum w1th Introduced specnes w11] occupy 27ha on the h11131de :
s]ope in oI the center and the south of B block The 1ntr0duced SPEClES

of this sectlon means’ trees grow1ng in other area than East Kallmantan.



3.6‘1.'.8pecies f
| IERepresentative trees. growing in other areas than East Kalimantan asr_
: Sulawesi-and West Irian are_as Follows.: |
Mefbau: B 'ffil; :_.Bioféngoer  '-Mé#oa.
Damar putlh AR 7

'Exotio specios which are planted on’ trial base in tropical rain forest
zone - (Indone51a Malaysia, Philippines, Solomon, Fiji and New Hebrideq)

;are 1dent1fied by,iamz_y,_genus_and number ;of species 1n-the_following

1iat.
.Familz 'E' o Qgﬁﬁg : o ‘ _:.No. of species
&Y Anacardiaceae - Compﬁosoerma 1
o 7_ _ _ _ _ Mangiféra 1
' (2)  Annonaceae Xylopia 1
(S)I'Apoofnaoéae‘ ' Alstonia 1
(4)"ﬁombacooéae_. o .~ Ceiba 1
.(5) '3oréginaoeao : o ' Coroia : S22
(6) fComErofaooée"4” Trmfnéria" 8
(7)  Elaeoscarpaceae .Eléeocarpus 1
(8) .Euphorbiaceae_ _ 'Aléuri£ES 2
_ N : Eﬁdééoemqm":' 3
:(9)'_Guttiferae" o Calophylium - 1
(10) Hyperioacoag' _ “Colophyllum' 1
(11D Lauraceae:_ o . Cinnamomum 1
(12) 'LEQUminoéaé co Acacia 1
. . AlblZla 3
Callothyrsus 1
Caspanospermum‘ 1.1.'
“'Léucééna'_" ' 2
‘Pahudia- 1
'kylia 1
(13} Lythraceae o Lagéfst:oeﬁia - 1
(14) Meliaceae o Cedrela :ﬁ
' ‘Entandrophragma. b
~ Flindersia ' : 3
| Khaya 2
(15) Moraceae | o _*CHIoroﬁhofé“ o i
o (15f{'Mjristicaééae B L Myfisfioé_.': - 1
(17} Myrtaceae _. D Eucalyptus 24
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Melaleucs

1
3 R Tristanic 1
(iS)IZPreﬁeacéae e F Cardwelia 1
o Grevilla 1
(19}E7Rebiaeese . | __14' _ Autlécaﬂhalus . 1__
_ o : : Nauclea N
' CZO?s_SspindaCeae'_ ; . Pometia _ :l
(21) _.Ulmeéeae o . geltis” 3
_(22) :Verbenacese a _ o .Jgﬁeliﬁgi' é
| o V " Vitex 3

3.6.2

3.7

Methed of Establishmeﬁt
As 1ntroduced spec1es 1nL1ude fast grow1ng or ploneer spec1es.

" The planting method will be con51de1ed accordlng to the nsLure of the .

species.

ConiferOUS Forests

ConiferUus forests are establlshed covcrlng lﬁha ou rhe rldge 11ue 1n the

7center of north east and at ‘the bottom of hL]lSlLE in south 81de of B

_block Conlfels to be se1ected are - Araucar1aceae, Plnateae and

Podocarpaceae of Indone51an and exotlc orlgln

3.7.1 7

Spédiés
'eSpe01es belonglng to famjilies of Araucsrlaceae Pinaceae and

'Podocarpaceae whlch are planted oY planted on Lr1a1 base 1n t;opleal

rain forest zone together with natlve to Indonesla are shown ‘below,
a) Araucariaceae

(1) Agathls 31 o
j-AgatH1s alBaj_'
'-‘eAgsths beccsri _
'Agsfhis borneens1s s
sAéathﬁs‘oeleblca .
'Agathls_lablllardlerll
_‘Agathlsilqrsnth;fplls.
. Agathis moorei
 Agethis:ps1mefs£ohii
(2) Araucarla
Araucarla bldWlllli

Araucarla ‘coTumnaris



Araucaria cunniaghamii
Araucaria éxcelsa.

Araucaria huﬁsteiniiﬂ'
b) Pinaceae

(1) Pinus _
Pinus caribaea
Pinus merkusii -
“PinusZOOCarpa
c) POdocarpaceae'
(1) Dacrydium _
. Decrydium elatum
(2) Podocarpus
Podocarpus spp.
3.7.2 Method of Estabiishﬁent
'The ridge . line'in-the center of north east:will be the arboretum of
conlfers of Agathls ‘and Pinus. _
This area covers about %ha and - on the basis of lha for one SPec1es the
forest can be eetabllshed by clearfcut reforestation eystem.,
‘The bettom of hillside in south:coverihg'7ha will be the arboretum of
Araucaria, Dacydium and Podocarpus. The establishment by clear—cut

reforestation are also possgible here.

3.8 EstaBlishmenc_of Recreafion'Arca'
3.8.1 Basic Idea of Establishment :

We will considef the recreation activity in the tropical rain forest.

Tn order to make use of forest as recreatlon space, it is necessary to
reconstruct the forest to ‘serve the’ recreatlon purpose.

The env1ronmcnt of natural forest ‘shows some 11m1tat10n for cllmatlc
condltlon v13ual amenlty and - recreatlon act1v1ty

For establlshment of recreatlon area, accordlng to allotment of recre-
~ation area by above zonglng, secure of recreation space and establlshment.
of landscape well balanced surroundlng forests have to be carrled.

Access roads to surroundlng foresta from recreatlon area Whlch is the
.base of recreatlon actlvity are constructed and also the courses for

-explore and study in thr forests are bullt
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3.8.2

‘This exploration courses are. provided with arboretums of inLroduced

species, indigeneous spedies -and conifers foresLs and also provided

“in observatlon area of virgin forest

The location of the university forest is 12km from the town of Samarinda

'and it 1s supposed that the university forest has a nature of urban

and: suburban forests._'In general shortage of parks with athletic

faellitles are Telt in towns. ‘From such eonsideratiOns, reéreation

lfaeilit;es are_cons1dered to provide:

.”f:Parking3loE forest road
VCyellng road promenade ;f'
_Socoer ground |
P1cn1c ground
Athletic field _
hawn ground (togerher with palm farm and_flower'rree arhorernm)
Flower.tree’garden
Fruit garden
Small garden

OperatiOn'office (visitors center) -

-Items of reereatlon act1v1ty in v1rg1n Lroplcal rdln forest w3ll be

_llmltted S In thlS sense, in establldhlng recreation area 'a large scale

change of forests will be ‘made to create. an 1ndependent world to:compare

with surroundlng forests Plantlng of trees is to be’ examined Lons1der— _
'1ng landscape compos1L10n, as well

.Slnce recreatlon area is directly on the equator it is eonsidered

that many shade trees to redlce the direct sun light are to be 1ntro~"

-duced and planted

" Techcical Standards of Recreation Facilities

(1) Open Space _ _ _ _ o
.Forests in the proposed area are composed of v1rg1n trop1cal raln
_forests and the second growth comlng out on harvcsted area of
Ulin, The virgln foresLs are mlxed with Dipteroearpus famlly
with the hlghest tree of 50~ 60m. _ L B
The second growth.w1th_rema1n1ng-some high trees is,.asla whole,
10-15m in helght 7 o _ . '

Heve let us con81der the extent of Lhe open space based on the
_.tree height in the planned area The v1ews of forect from

.several angles of view are summarize as F1g 3~ 1
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{(Fig. 3ﬁi f“Type'specihen of“fiew of forest)

. e
e
T LT
— o
P L e
— e ‘
T . // /
- e
— o
?Zﬂ&o———a———mé——%‘z !—SH %ZLL‘S -

: —- ) .
: Details of forest can be seen
Feellng surrounded by forest '

Linkage of whole forest is clear

(Table 3-1

Referring to Fig.ﬁi—l; fhe-tébhﬁical stendards“afe showc in.

Table 3-1 when an open'space is built in the forcSt.

Technical standards when an open space is built in the
forest) :
lsn-aﬁgle'of Minimim . |Minimum Minimum g Minimum
- S width in {width of |width of width of
Sense of space| elevation of L . S
_ primeval |second open second . .
' human vision#* - o :
_ forest . [growth space growth
When' details SR _ _ - S P o -
of forest are | .Over 45° Under 50m{Under 15m|Under 100m|Under 30m
objects ' - a .
‘Feeling .
surrounded by |. e L S '
forest 30%-26° 86-102m | 26—30m 170-200m [ 26=30m
| Feeling. in ' ' ‘ '
forest
Linkage of SR SR R Cre el _
|'whole forest. | 18°~14°. 154~200m | 46-60m | 300-400m - |92-120m -
is clear IR F R B BRI
No feeling to S DI Lo : B . Lo ’ :
be in the Under 10°. Over 283mjOver 85m | Over 570m |Over 170m
forest ' BRI ' ' ‘

Remarks:

* Keﬁin'Lycch

_Cslculation base

- Tree beight in primeval forest 30m
_ Tree hcight in the second growth 15m
_f- site planning MIT Press Cambridoe U S.A.
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(2).

'When details of forest are the object of vision, the open space- 3

will be under 100m wide in primeval forest and under 30m wide in
the second growth.

In order to produce feeling to be surrounded by forest, the'nidth'

- of” open spaoe will be l?O—?DOm in the piimeval forest and 25~ SOm

in the second growth,
To make clear 1inkcge of whole forest the width of open space _

required 300 400m in primeval forest and 90~ 120m, in the second

'_growth._

‘In order to create an independent world in open spate where We

feel not surrounded by forest the width of open ‘space- requires

over 570m in primcval forest and over 170m, in the second growth.
3Cycling Road ;

' Planrof'cycling road'is”td set”up:the“route'nhidh ccmbines"

- recreational resources, frecreéatrional fac1lities and recreatlonal-

:'view points

The items required to present ds technical standard Ain case of

design of cycling road are; (2) distance traveled per day and

'designed speed (b) surface slope of cycllng road “(e) wildth and

surface of road (d) dlsposal of curve and shoulder of road

their details being as under

(a) Distance traveled per day and designed speed

The distance whlch the beginners can travel by hitycle_'
ljoyfully is 40 SOkm/day . _

zlhe distance from Samarinda to Lhe planned site is 12km

If its standard is 40km, the total length of cycling course
establlshed in the planned area is: 15 lﬁkm at’ the most

'The travel speed of bicycle over 40km/h at down slope will.
bring about fear complex psychologically

In: general " the travel speed of cycllng is shcwn 1n,Table
3-2.
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~ (Table 3-2  Travel speed of bicycle) '

Traﬁél”eﬁeedf(kmfﬁij- B

Ordinary travel - Fall speed travel
750 rev. pér min. 1000 rev. per min, -

Practical bieyele =~ = _ : e
P S y ' © 15 . . .28
{without change gear) : SR :

-Ligh’t'bicyci’e S 16 ST gy
* (without change gear) . . T

Sports bicycle, e : :
(with multistage change _ 19 o 260

Source: Japanese Bicyele Ivdustry Promqtion,Aeen.

Ordinary travel speed is good. for recreation.
Considering the future trend including popularization of bicycle.

in Kalimantan, 15- l6km/h will be optimum design value.
()] Surface slope of cycllng voad

Surface slope of Cycllng road should have suitable for
blcycle travel : _

It is natural that the steeper the slope, the shorter the
dlstance gradlents and distances of the slope are shown in

Table 3-3.

(Table 3—3 Surface slope and llmlted dlstance of the slope
. . for bicycle road) : :

Longltudlnal slope @ 'VIDisraﬁee (m)

2.5 450
- R SRRy
“ 200
5 130
6 80
7 50
8 20

If up grade iS-over-47fﬁmeandering is liable-te be caused.,
If down grade is 4%, ‘speed may be 36km/h we should '
consrder_latereifsway_caused by brake. Therefore where

surface slope is 4%, the widening of road wldth ‘should be

24—



- taken into eonsideration

WidLh and surfaoe of road

(C)
The w1dth of toad needed for blcycle Lraffic is shown in
Flg 3-27 R T
o (Fig. 3-2)
Surplos— | __ |1 bi’cyc’:lé L _
widgh." SRE ’1/ 2,25 Traval space biecyecle
P"_ i ,»-Surplus = :
v ] b 'b"'f-sj‘?) 2width [ _/r-" ﬁ.;:’:_. T
. » 4o - 1 LR : b 1 i .
. . 1 | I - . ! 2L JO ot ] ¢
gy Pt -:‘N,g‘;;;.,o_.zs
— A SR EE SN
Travel width of bicycle TO

(Unit: m)

'1n mosL eases, cycllng 1s done by more. than two persons and

' 0pp081ng blcycle passes’ each other Ordinary roads are.

more than 2. lanes In the foresL open space over m w1de
is p10v1ded on both 51des of the: road _
Asphalt pavement is the most de31rable £or road surface..

Dralnage in the rainy eeason should be taken into

'con51de1at10n.
(d) DiSpoeal of:edrﬁe:and shoulder of road
Mlnlmum radlus of the curve of the road when the speed is
ZOkm/h on flat land is ‘over- 9m. .
‘The curve under ramp;- whose surface slope is. over 5% and the
dlstance thereof is over 100m,'reQu1res 35m radius,
'.Corve_ls provrded wlth-one—way grade as Table-3~3 and width
of road is widened"under Tamp .
(Tableo3¢4.,'8ize of eﬁrve'radiué and one way grade)

Curve radius (m) ._'Uoder 30 Under 60 Under 100  Under 250

" One way grade

@ .5 S o2
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3

Promenade

.Promenades are provided with rest points at every enjoyable -
.distance for pedestlians, and thus giving them visual Variation
to avoid fatigue. _ . e S

Walking distance of usual viqitors who ‘come by car is shorter.
than distance of those -who come for hiking.' The ‘hiking course
of one day may ‘be 20km at the most. ' '

The shorteat distance of usual v1sitors will be 250 300m.
-1f we expecL the effect of recreation on promenade, it is
1mportant that the promenaderoffersrwiderfields of vision. The
promenade'euuifoned by the 1awﬁ'5paﬁ apaeé; tﬁe center of
fECteation,ﬁthe:standard width of-toadgist576m and that of
promenadea‘in'the'forests are 1.5-2.0m. Steps are formed
properly, where the slope is over 15°. If the road is olayey
“and in danger of becoming slippy, it is betttr Lo provlde steps

from 10°. Thé standard of slope of step work is as follows:

2h + b = from 60 to 65

~where hem is height of steép and bem is width of step.

'Parkiug lot

-26-
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The area of parking lot depends upon the number of visitors.

'Total population 1nclud1ng that of 1n and around Samarinda. is

supposed to be 250 OOO Assumlng thaL v151tors o the unlversuty

forest in a year are 5/ of Lhe total population and the largest

number of v151tors per day in ordlnary ease is 5% of the former,the

scale'of'facilitiPS'is'625 men/day 'Ifruisitorsnby bus occupy

707, those by. car, 20/ and others, 10% and turn~over rate 15 2,

‘the required area of the parking lot is shown in TabTe 3 5.

: _(TableHB—S  Necessary Area of Parking)

- Traffic Expected | Passenger | Parking Revolu- - Req.area | Req.-
Facllities | visitors | per car car a day | tion car | per car. area (mz)
_ i | 5 parking| *°° Tmdy| T ©
Bus 437 | 50 9 2 4.5 | 100 450.
Car - 125 4 31 2 |oas 25 375"
Others ' ) ' o o
(bicycle) 63 N - B - - -




'-jTherefore, the required area of parking lot of: 800m2 9{)0m2 is
quite enough in ordlnary case. _ _
When a soceer game is held as wer expect many people on ‘that day,

an ample Spaee of parking lot is secured
- (5)  Operation office

‘Based on 625'men/dey of the largest'numﬂer of visltore,'lf
aUtlll?atiOH rate of center 1s 30/,_and turn over rate is 20, the"'
:s030urnor at. the same’ tlme is 9 persons :Then, the capacity of

-offloe is Lo be 10 persons.
&) Athletie field

The athletle field includes various facrllties of exercises in
1the course of 1, 5 Okm and the peop]e are moving and playlng
games,_there It 1s 1mportant to - seL up fac111t1es of athletlcs
maklng use- of materials and topography in the forest
tSport entrles events, as.shown in Fig, 3- ? running, vaulting
3-horse, broad Jump, stump Junmp, bslanoe beam, balance bar, log
Jump, sky 1adder, walk1ng on net, green catelpillar. hanging:
down, Jumplng down from step, crossing valley, Crosslng llke f'
crah, lift1ng stone, walklng on the wall etc. and 2 oourse ls
5establlshed w1th the comblnatlon.of the above Sports i
Fac111t1es are to be- so arranped that playérs ean choose
facillties of short course or of long course f{itting to Lhelr
physical strength As athletlc feellltles are mainly made from
'ltlmber and” the region is hlghly humiduous, it. is neeessary to
use woody materlals hardy agalnst rot and to examin the fac1llt1es

' frequently
(D P1cn1c ground'

Three factors of plcnle are ”look".' rest and moﬁe"
"The picnlc ground is composed of grove which is used as green.
:xshade_and open lawn where people can move around freely and
enjoy landscape. The standard ated need for.one person is
 15-20m2. o o |
Fac111t1es 1nclude drlnklng water, cooklng tables, trash boxes,"
out door tables, benches, ‘arbors ‘ete, Tor management of ‘these

facilitles, there is a need to set up management road
. {8)'-:Landscape plantlng

'.UPlanting in~ the reereatlon area is an 1mportant factor for1
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landscape composition. - The nethod of planting in recreation area

ié as follows.

 (Fig. 3-3 - Planting types )

A, Regular planiing

'D.'ﬁoﬁ_Cf trees planéing- I
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Planting types are shown in Fig 3 3

: Regular plantlng (equal 1nterval)

.scalene planting (unequal 1ntqudl)

“Shrubs planting

..

;Row of trees: plantlng

'oMZZu? aw

:fSingle tree plantlng

Reléfionohlp botween linkage and bonfrontétlon"afioing'in the. _
'1ntervals of ad1acent ‘trees of slmilar formS, exceptlng the: casel'
where trees dlffer 31gn1f1cantly in form ar co]or,_ls that when
. the 01rc1es with radius of tree heights overlap, there 13 the -
: linkage and when ‘they do not. overlap, there is the confrontatldn.'
In oase of - shrubs belng planted in groups the, llnkage is

1nfluenced by max1mum w1dths of the planted gloups rather than

their heights. (See Fig. 3-4)
(Fig. 3-4 Linkage and confrontation of adjacent trees)

Linkage S S Confroutation

(High Lrees)

Ty
~
N
Y
\\ T
i \ 'f' \"‘.
~ 1 ,' L
\ Vooy v
LAY} A
\ P '
_,J\j vl l).
{(Low trees)
”‘.—ﬁ"\.' o
,/ . ~
AN ——= e
- - e ~ » ~
* . N ’ < ot RNy
N r . N, ’ : b / N
N 4 e 3 I's \ / IREE Y
Ay ) ; S
1 N : 7 _5 .
— 1l - _

Based on the relatlon of llnkage dnd confrontation, lettlng
mutual distance- between hlghesr trees in a group be L and tree
-helghts be ar and_b, the_plantlng 1nterva1 1s_arranged as shown

in.Fig. 3-5, type épeciﬁen_in_Table 3-6
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" (Table 3~6 iAAﬁpearén@é By.blaﬁfing interval)

"Relation'Of é;:b'éhd'L

1. (a + b)/2 .L

2. (a+b) L (a+b)/2

3. 2(a+b)_ L :(a+b)

4L 2 (ath)

 ~30-

Abpearance

;Loqks like a’group - _
_VIf same height, they continue

1f midd]e and low trees are mixed
they continue

~ In teueral, they are separate o
'groups .



. | (Fig.:B—SI 7 ’l‘ybt_é_s"pécimér_i of_. plam.ing ipterv’_a.;)' S

L<Catb) o2

™%

a

o

2 (a+b )>Ll£:( a-i—p.) _
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4.8,3 Model Plan of Facilities . o

Descriptions by p]anned area are as follows.

(1)

(2)

(3)

10}

(5

(6) -

'As a whole,_in order to connect operation office, parking lot

and flower trees garden with fountain visually, the eround over

of laWn is made 200m wide on both- sides and 300m long w1th

‘sparsely. scattered palm trees and flower trees.3;;=

Width of road in the area is 56, and a small open ground for _
rest is prov1ded To. 1nduce v181tors to flower tree garden with

fountain a row of palm trees is provided 100m 1ong

In order to secure soccer court (standard form 70m x lObm) whlch

“1s ‘used play ground as well, the ground is 1eve1ed below_SA of

slope and lawn. is'planted In the vicinity of'soccer court, lawn

ground (used for stand at’ the same time) (gradlent 10 15%) 20m

-fwide is provided.

Its out81de is surrounded bv flower tree garden for landscaoe

'purpose

Cycllng road is des1gned as 6% of longltudlnal slope as

.standard. Total distance of cycling road is 4 6km - A shed for

bicycle is bullt at ‘south east side of soccer-gronnd_as starting
point and the entrance is made carriage way for the purpose of

control.

-The:cvcling road has 8 sites to afford a fine view. topographical.

varlatlons such as rlver and rldges, crosslngs of traffic road
and recreatlon fac111t1es :
Moreover, where v151tors are retained there provided w1th small

open spaces of 400 600m 1hese ‘small open -spaces are not always

lawni’ ground but de51gned to have wide’ range of vision, Here

green shade trees are left over: together w1th new plantatlons.

'Cvcllng road,'as a prlnc1p1e, is onemway trafflc and when the

_road is 301ntly used for promenade, 81dewalk is secured without

fail. In order to make recreation effectlve and to inv1te

: VlSltOrS to the innér part good perspectlves are necessary
.For this purpose, open spaces of at least over. lm are provjded

‘on both s1des of cycllng road

Undergrowths are removed in the areas 80 100m wide on both sides

of - the cycllng road thus lightening up the inside of forest.

Picnie ground 1s lawn plot w1th green shade trees left over and
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)

- planted around a: pond made by daming up qtream.. Any place._y
__offering a fine view is made observatory open: space and ‘on gentlo'

'slope downward cooking spot s made.l Further drainage and water

supply, out door table, tlash box, and toilet are provided

' As-regards athlotic facjlities, without ploviding full scalé

coufse, SPart outfits are arranged in sma]ler area. %ome
sidewalks are used as substitutes for running courses

Model plan is shown in Fig 3- 6
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(8)

YO

i'extended to' drboretums with’ indigenous and introduced species f

(10 .

:_Flower garden: has roads. in radial directions centering around

_fountain, and s surrounded with flower bed of shade trees,g

flower trees, foliage plants eLc. Apergola is built for shading.i

lAs there are many good walkers in Kalimantan; tHe promenade is

and conifer forest together with forest for research

&Trails are prov1ded in some part of protection virgin forest

.;which being off limit for visitors, used for researches onlv

Pond is established by deming up: stream Lawn plots spaces are’

1”on both 81des of pond connected to picnic ground and cycling .

road. T the. lower ground below the bank emerged plants are

jplanted to protect flood as a sLorage baeln

3.8.4. ‘PlantingiMeterials

(1)

(@)

(3

_Palm1Garden o

7 In lawn ‘open space of fecreation forest, several trees of every

" one species of_palﬁ*tree-are planted to establish demonstration -

forest of palm tree. Species of palm tree are as follows.

- oil palm'l o 'tiaéié guinéeﬁSis
i2).ut8ealingZWakdpalm-r -p;.x_'Cyrtotochys lakke: - _ . C ok
. 3). - Rattan balm N ; 1Daemonorops mollis,
R . Syncalanus mollls
.&)' ;Tﬁéféltaim B AT o :il._Oncosperma tigillarium
55' TCocoﬁutftree. : ,:: | -:Cocos nuc1fera -
'6) ‘Queen-paim' _— . : rArecastrum romanzoffianum
'_ o C ::Syscocos plumosa .
7 _'Date palm.sp. Patilesi *'ﬁPhoenlx doctyllfera B
- 3) ' Talipot palm o 'Eﬁj‘“ 3_Cory§ha umbracullfera
9) - Ivory mut palm e Metroxyion micarum syn
SE i nat P ,,Coelococcus carolinensis
l10)= Royal palm _;i3¥-"_,xllfrfRoystenea;etdtagsyn;Rllegia'
-;11):_-TravellerSVPalm-' ' __:t?edenalaaﬁadegsscariensis“

Bamboo Garden
Z‘Bamboo garden 1s established to the east 51de of valley
Flower=Tree-Garden='

"QTA part of’ lawn open space is a flower tree garden 1nhere LIOplLal
“”flower trees are collected . ST . .

'7?Species are’ as follows.
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3.8.5

1) . -Talisay (ph)
2) Amhers;ia
3) Asoka. ..

Términélia;éatana:

-AmherStia_ndbiiia

Saraca iﬁ&icai*w

Artocarpus incieus

'olants are 1ntroduced

" forest.

4) ,Sﬁknn Timbul (oellj
5) 3f¢wﬁéa'

6) fink caSia.

7 - Tangi, (Bali)

8) 'Kelor/Pala (Ba]l)

Brownea grandiceps'
.Casia Javanica _
}Lagerstroemia speciosa
Moringa oleifera
' 9) Poinciana '

lD)IV'Jacaranda

~ Delonix r9g1a

'Jacaranda acutlfojla qyn
J..mimosifolia .

l(h) :'Fruit Gafden'

Fruit garden is eqtabllshed in 1awn open space Where fruit trees

native to Indonesia are collected. Species are ag follows.

Rambutan 3.

1. Durian : 2. Nangka" _
Manggis ' ‘5. Mangga ' 6,__Belinbing_manis,
7. Duku . 8. - Jambu . S 9., Salak"
10. Sawo .
(5) Oﬁhers”

Roadside trees: are planted along roads, cycling.road,'and
:promenade Roadqide'trees are Kanari- (Cantium commune) - as
general high trees and Calllandra (Callothyraus meissn) as

mlddle low trees. Other fruits trees are used.

Planting Method"

Stand inprovement of:arboretUm;'Fruit garden, Palm garden,'Bamboo'
garden and road51de trees 1n rﬂcreatlon area w111 be subject to the
aforementloned technlcal standard _ _

Planting of lower tree garden,has four patternq of flower trees group
planting for: d1stant,1andscape lavm plantlng, sollrarv tree, plantlng,
and roads1de tree: plantlng Under the plantation, tolerant foliage
Palm garden has rhree plantlng patterns of- palm farm plantlng, clump

plantlng of 3 5 trees, and road31de planting

Bamboo garden is estab11shed by planting thinly in regular form wh1ch

_ dffords a flne v1ew from a distance as well as access1bility inte

Recreation facllltiee 1n tropical area require green shade

trees, Some of - green shade treesﬁhaye larger Wldth_thanqhe1ght.
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Shade treés'are-praferably planted as solitary trees.or with

over No.4 of planting space according to planting Standard
Forest in athletic fipld is so treated wiLh the removal 01 10%

of ex1sting Lrees Lhat open’ space is made w1th largo traes belng
';left in. which facilities are provided

Picnic ground is clear cut and ‘then Jawn and shade trees are

planted

When the exist1ng btand is composed of. trees with

. _w1dely extending branches, they are uaed as shade tree,

"Summary of planting pattern is shown in Table 3-7.

* (Fable 3-7

rPlanting Pattarn}
Lt S Planting ;Flantfng; SR .
Planting Area “type |'interval | - - Remarks
S : CFig. 3-3 Table 3 6 o I '
Flower tree-garaen A - “A CNo; l_ _ o _
" 3 E No. 3 If no flower tree, use green“treas
" c B,C No. 1 - _Introductlon of follage p?ants '
. ' }under trees .
" A No. 2. "Nd: 3 for roadalde'
H B,C Wo. 3. 'Introductlon of' fol*age plants
_ | -under trees
"o F A | No. 2 - .
Flpwef-garden' ® No. 3 | Flower treés serving for shade trees
Palm garden Al A No. 2 o
" B| B No.3~No.4 | 3~5 tress in clump
Bamboo garden A A |No.2-No.3 | o
-0 ' B A o Inttoﬂnctibn of shade tree and
RS - flower'rraa into a part bf-the area’
Athletic field B ﬁ0233 "Partlv shade tree is introduted
Soccer grdund. ' D' "No,fi Located below the 31dawa]k
Fruit garden A __No;fZ _ :
Row of flower tree D No.1-No.3 Two stagea of row trees 1n the case
: _ . of No. l.;_ o :
Row of fruits trees D . No. 2 Along the’ natlonal way No. 3 is
_ _ - ' e T 1ntr0duced S
Row of palm trees  No. 2
Picniatground ZNo.ié
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4

4.1

4,2

4.2.1

DLSIGN OF FORE%T ROAD IN THﬁ UNIVLRSPPY FOREST

Prlnciplo of Forest Road Plan

pIn construction of socalled general public road the prlmary obJective is

'to connect a city or the cenLer of a town.w1th another 1n the shorteﬂt

time,

But rhe ronstruction of forest road in the unLversity forest is closely

related to the slae of forest area whlch 1s utillzed by forest road _
The forest road in the unlver81ty forost now under p]an is effevtivelv
used during construotion of various facilltles ‘and after completion of
facilities, it 1s used as -a_trunk road of branch 11nee such as promenade,
path and cycllng road. Such consolldated road network shOuld be des1gnod
to provide the unlver81ty forest w1th hlghEbt utrllty 1n 1earn1ng,

observation, and recreatlon Through thls plannlg no topographlcal map

" of whole unlver51ty forést was avallable but that of 1/50 000 in &cale.

Ror- ths reason, detalled topography could not be grdpsed beforehand and

'we have planned to pass ‘the’ most effectlve locatlon in the fac111tlos

plannlng area of_thls un;ver51ty forest through reconnalssance. As a
result, based on these topographical.conditions'as well as the request
from the university, we have decided the most econimical and effective

route considering the_following points.

(D Cutting and hanking:are to he'carried out as little as'nossible'and'

in removal of surplus so11 it is spread out and its Sloplng surflee

“is flnlshed accordlne to the attached ”Qtandard of Edrth Work”

(2)  As the route_nearfthe erﬁr_rs:susceptible'to disasters, heside:suoh
route is located as-for'apart'from'the river as possible, it is made
- to' pass ridges asnmuéh as possible avoiding 1ow and-humid area.

(3 It is consldered that the route Wi]l nass sunny plares as mnch as

pos51ble and dralnage fac1]1t1es are also planned,
(4).-iStructures as bridges'are as-few_as possibleL

(5). From the v1ewp01nt of recreatlon, ladscape eon31derat10n 1s taken

(6) Standard and structures are determlned as eemlpermanent type.

-OUtline'and-stan&ard'of:Design

Outline of Design

(1) Suxvey |
”The,forestfroad starts from the.beginning point on’ the highway -
now'under'construetion and reaches the ending'point on the hill-
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"platan neav center of this untversity

About prearranged 3 calibration rotites sutveving and recounaissanee
were made and after deliberate oomparison of 3 routeq ‘the best

snheduled route was decided
(2) Recnnnaiseanee | .
. ffentative*intereecting-peints (IP);fdr eehednled ronte.deeided:
.:by_eutyey;and eenter'line.by brnken:linesnere'Set.' |
i'(3)”'hAetnel‘éutne§
ey s b

Tentatlve TP by reeonnatssa1ce, after adjustment, were
conflrmed and IP peg was set up.: The~1ocat10ns of IP were
conflrmed eon91der1ng-of-curves, lonéirudina1 eiOpes'and
structnree Measurements of 1ntersect1ng anglee (TA) were
_ conducted by small translt readlng 1 mantE'. bending parts
under 165° were provided w1th curves and pegs of beginning
of turve, mlddle of CUrve and end of curve were also set up.
Along the center line station pegs were eetabllshed at the .
_ p01nt of changlng topoeranhy and of structure lOCdthﬂ.
On the straloht center llne cumulatlve dlstance pegs were
establlehed-ar 1ntervals of about 30md The borizorta1
distances were measured by v1nylon.tape 50m long with the

‘accuraey of lﬂcm unlt
b .P_ro_fi__le" ].‘evelinQ

Profileqleveling 1s done by qmall translt end levellng rod
in whlch benchmarks'were estab11ehed and ground helght of
'_each statlon peg was measured Measurement of ground
"helghts were done up to cm and beneh marke were establlshed
' one eve:y SOOm_by,u31ng standlng trees and stumps.

c) 'Cfoee'eectioniné'
" This survey was “fo measure ldteral proflles perpendlcular to
the center line of the route “beihg operated from St&tlon

pegs to the necessary dletancee on ‘bothsides,

'cThe measurlne was made on- polnte of ohanglng topography w1th

pale and’ SDlrlt 1eve1 with the aceuracv of 10cm undt.
d)'_fSurvey of hlnderlng trees ri

Thlq work was" to survey trees withln the, Dlanned extent along -
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4.2,

: é).

_£)

g)

the route by offsetting:  Thus the number of hindering trees

- was obtained:aboot each diameter_class.'h

Survey of qtructures

' In survey of bridge the following points were paid attent10n
to: 7 _ ‘
: Direction-anﬂ*andle'of'eenter Tine made with stream,

- High water level, low water lenel and - dlscharge, the ‘bridge

being wooden beam type to be deelgned by the system of Mlnlstry

_of Gonstructlon of. Indone51an Government In eurvey of dralna@

fac111t1es the follow;ng p01an were pald attentlon to'

' Locatlon of etructure as will as angle and dlrectlon of dralna@

made with center line, -

All of Materials. are mative tlmber

Decis1on of Fotmatlon Level

In deciding fotmation level"based on the reSuIt of various

'surveys we puld attention to safety, smoothness and economy

of trafflc

.Materials'for work

" All structures such as bridge;”hox;culvert'end intake box’

are made-of Ulin which is obtained from the university

‘forest.

Aq durablllty of Ulin is sa:d to be 100 vears, they aré
used for semi- permanent structure. and the price is
moderate and etrengtb is hlgh so that. the wood may be best

for structure

-Materlals for unper and lower Toadbeﬂs and rnbb1e stones

for structures are eravel and boulders produeed near the

Job site.

Design Standard

Most of this- forest road are thoee concerﬂed with the unJver51ty and
‘general citizens centerlng Samarlnda Clty but- the latter are
proh1b1ted to drive in- the forest road for preventlon of acc1dent _
'Therefore, as the general: c1tlzen% are obllged to walk in the forest
road after parking their carszﬂ:parklng loL, thoqe who ' can drlve in the
forest road are only the people concerned w1th the universitv 80 that
the car Speed is de51gned to be 20km/hr-e The effectlve width of 3m is

“sufficient enough: and shouldere of 50em are deqlgned on both eldes.
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4.3

_Since.thé'heights-of cutting and bankihg are beaow’ém and'earth 1s soil

oL clav, the slopes of: cutting -and banklng are to be 1: 0 8 and 1 l 5

_respectively., Considerlng traffic condltion, the tu1nout is set up

every- BOOm with standard width of 6m and 1enoth of over 20m and near

_ Ending Point (EP), the turnarcund is set’ up

. Because of soil or clay,- the thickness of - subbasement 1s 30-50cm to

_prov:de large solldness._f;,'

The upoer subbagement is 10cm fhick and crossfall- is 44. .borve radius.

is 15m at rhe minlmum and width - in curve sectlon with radlus 1ess

'than 25m 1s £o be w1dened. f

Ccrve radluq Wldened Width

Wldened w1dth by curve radius is shown below and smooth travel of car, -

is ronsidered

'. Length of transition Widehing amount'f

(R) ‘. (w)' _part (1) | at BC & EC (W')
']ess than ' - _ _
15 0.8m . 5.0m 0,69
T6m C06m 5.0 . 0.5
B . . 05m - 5.0m o 0. bhm
om - 0.km 5.0m 7 0.36m
22 .- 25m . 0.2m. . SR © . 5.0m . e 0.19m

Longitudinal slope:is 11% at the steepest portion and where the change

~of slope is over 5%, longitudinal curve is set up.

Snggestions_on Work. Practice

(1)

.?renaratory:WDtk :

-a) Rsad 51de slope .and the like are - constructed accordlng to the
'"Standard of Earth Work"‘ '

.b) Confitmation_of pegs and-settiggﬁo% éhéckaéiﬁta
Inustarting.notk..the startlng.survev is undertaken and IP peg,h

station peg, "B.M.:and" other pegs are conflrmed

Marklng stakes necessary for the’ work and 1in danger of belng

~lost during the work ‘are transferred ot check p01nts are set up.

'c)"iFlnlshan ‘stakeés, in accordance with attached "Standard of Earth

‘:Work" are set up intervals at need

, _-:dIJITree cuttlng
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(4)

e)

 Standing trees are cut down at the basps i the planued area

and._.rémove “together with bushes and ‘grasses out of the area.

In portions where banking helghts are over SOem, stumps are
allowed to be left. _ R

The area of cutting and - removal -of stump is: to cover the port1on
of over 2m outside of the top ‘of cuttlng slope and the. botLom

of banking slope. Obstacles in the disposal area of surplus

soil are removed

Pfepafatofy'dréihaée
In startlng the work,. the'deéd'ﬁater is drainéd'oﬁprof the

-working area by excavatlon w1thout tlmberlng. P

Cutting Work

.:aj

b)

c)

.a)

e)

£)

Cutting is excavation according to finishing stake.’

In excavation, attentien is paid not to excavate deéeper than

F.L.

"The face of cut slope is to be f:nlshed as SPec1f1ed type

without unevenness and bending.

The face of slope is to be worked without overcut.

gide-ditch is to be excavated according to "Standard of Earth
Work". ' - '

The end of 51de ditch is 1nduced to pr0per spot where water

does not flow in dlrectly to’ Banking or- back of SLructure

In order to prevent flow out 0£ dlsposed surplus soil,
protection fac111tles as log fence are set up. o
If the_face of slope is in;danger of scouring.or'rUpﬁuré
caused by surface water or spring, intake and drainage

facilities are provided at the top of slope, the bottom of

. slope and the face of slopg.

Banking Work

)

b)

The face of slope, follow1ng flnishing stake, is stamped in

parallel from bottom to top

- Width of stamping is over“30pm.:,

Extra-banking is required to finish the specified F.L:

Sodding wOrk

_a)

Materlals are natlve Axonophus compresus and Cyperus sp B and
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(5)

.2 3 stumps are planted at intervals of 300m.

b)'.Grasses for planting, after collecttd are paid attention to:
,prevent thelr roots from drying up, and are planted as soon as

jp0551b1e

lWooden Pile Driving

H='-a)j Pile 'is to be’ w1thout crack large knot dead knot and rdtteﬁ

(6)

(7

(®

knot

b) :When head of pile. is crushed under driv1ng, it is cut off at - the

minlmum or. repaired produced
'.When plles are cracked or mlss drlven, they are taken out re-

dr1ven ox addltlonally plled

c) f ter complctlon of plllng, the heads of piles are cut horlzontal

to the specifled helghts

" Road Work

In spreadlng road materials, rutted or uneven surfaces are leveled:

. and materials are spread. In filliﬁg.holés; muds in.large”holes are

removed and good materlals are put in up to the orlglnal level

Local materlals of moderate prlces are to be used; the dnameters of

' gralna are to be under 20cm

Wooden_Bridge
a) Material'is.natiue'Uliﬁ as a rule.
b).:Brldge materlals are to be free from defects affectlng erength

such as tw1st bendlng derav, etc and completely drled

c) Lumbers are to be of speclfled slzes and forms.
Handrall or any other mcmbers requlrlng good appearances are to
be planned. -

d)'_Head of_wooden sheet_pile'is'to be cut accurately horizontal ‘and
chamferred. '

In dr1v1ng, iron cap is used as much as. posslble to prevent damage

of head

-ej Metals for hridge are to be of even quallty and free from

1nsuff1c1ent weldlng and other defects

Ditches and.Others-:'

Intake’ box and box culvert are subJect to the attached dlagram and

: materlals are the game as those for bridges.
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5. ROUGH COMPUTATION OF. WORKING COST '

5.1 Workiﬁg Cbst

The total cost of the work of unlversity forest development is about

103, 000 000 yen as shown in Table 5~ 1 and the cost of each work stage is

'glven in Table 5 2.

The- depric1at10n cost and the like of equipment% uqed in this work are

excluded.
(Table 5-1 Total Table of Working Coat by ILtems)
Ttem Amount Sum 'lNoté
Formatibn of (One Mlljlon Yen) ~Tndigenous sPeciés_érbéretﬁm,
- : “67ha C 16 Conifer forest, Precious wood
Arboretum R -
‘ species arboretum, Introduced
species arboretum
Equipments for : _ :
Reciestion 26ha 40 Soccer Ground, Athletlc
. : Field, Picnic Area, Flower
Tree Gardeu atc.
Path 1,420m
Trail _ 6,030m 34
Cycling Road 4, 600m '
Forest Road ©1,960m 13
Total 103
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(Table 5-2)  Total Table of Working Cost by Stage

(Unit 1,000 yen)

grage .t S Item of wdrk’- o D s
T kerestmead o T s 08
~Tence . TR B o o 575

st . Cyeling Road © I o 9.906
| CUPondyetc. T o oo 3,540
Operafion‘bffice o ' . _

_Sub Total L 27,105

Soécey Ground . -.. _: .':3;é2b_

_ Eérth.WOfk fbr Recreatibﬁ Area'. _Lf . . ’ 9;350
Flower Tree Garden | 2,135

2nd Bamboo'Gafden. AR ' f ' o -797

" Palm Garden -~ .- P : 1,019

'.Frﬂit Garden . R : o . - 1,366

Path . o - 8,546

Trail o o 6,030

Sub Total o ' o 29,261

Spring - ' o 13,000

_Shelter% S o o B » Y .69

Cooking Center . - . 7 : 259

rd  Pargola 8o
' small Carden o . 1,300

 Picni§ Aréa_ o - . : ‘ ' : 3,000
o ' Sub Total S _E' 7 | :- . 17,708.

Iﬁdigehbu§ SpéCiéé-A%bbfétum-' . o o 4,762
Precious Wood:Speciés Arborerum . 952
4th Introducéd'Species'Arbofetum S ' 6,429.
' ._ Conifer Forest S 7:. _ . .. ..3,802
Athletic Field - S | C 420
Cycling Road . 9,006
Sub Total - - . 26,271

©oTomAL - 103,565
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5.2 Basic Principle of Computation
5.2.1 Forest Road

lAs thlb forest road is ueed in - preparatory works of this universlty forest
such’ as cuttlng, reforestation and other various establishments of
-fac1lities it is considered necessary to the work of.this forest road
:_ before any work else. Thus, based on the results of varioud measurements

the more detalled computatlon of working cost was. made in case of forest
road than_others_accordlng to the following.

(1) The.construction of forest road was'coﬁputedkundef'the:condition

" of the-uﬁiuerSity direct management system,
(2) Of c1v11 englneerlng equlpments, bulldozer of lltons 1s used and

the proper value -of work eff1c1ency is adopted conslderlng the

actual condltlons of - LHe field.

(3 The progresses of.works of earth work, ditches and bridge'are )

computed with the standard value.

(4)  In computation of wooden materials, only lumbering and manufactur- .
ing cost are counted but nmot the price of standing trees fitting
the field situation, assuming that the standing trees in the

university forest are used,

(5)  About unscrcened gravel and crushed stones of road materials

the prices delivered. at job site are used

(6) Computation of cutting and banking_in earth work ls made as
follows: . . : |
Cross-section is obtained by basehaltitude method volume of
.cutting and banking is obtained by the average ‘area of both ends

multiplied by the“distence_between of end sections.

(7) Cut surface is entlrely sodded and the cost is calculated by the

_unlt prlce of 1m? mult1plied by the whole area.

(8) _:Banklng slope is to be sodded and the cost is calculated 1n the-

same way as above., | _
Slope of spreaded surplus soil is calculated “in the same wav as
above,

R Stump-eXtrection is done with every stump diameter and the unit

'price is obtained from the work progress of.m3.



(16)  Upper roadbed work is 10cm-of Spreading thickness and 3m of width
~and calculated the total length, ‘and the cost is obtained from

Vthe unit price per m3

(11) Lower roadbed “work’ is carried out with spreading 30- SOcm thick
'accordlng to the condition of roadbed Rolling—fill by. bulldozer~

s computed,and.the unit price’ per m3 is- also computed

'_(12) Base excavation is done by man—power and its cost 1s calculated

by work progress per m3,

(13) Log_fence is made.with,log of'lécm iu_diameter-and board; its
- working and manufacturing cost being calculated from the unit
price per.m.--

(14) Intake is a box made of board and its unlt prlce pe1 box is

.'calculated from costs of lumberlag and manufacturtug

(15) .Wooden culvert fbr drainage facilitles-is calculated on the basis
--of 10m of lumbering -and manufacturlug costs and the unit pllLe

'per Im is determlned

(16)-'Computat10ns of wooden bridge cost are made on the brldges of
the lengths 7m and 6m and the price per one brldge is obtained

from the prices of members and various work progresses,

5.2.2  Other Facilities
Because detalled topograph1ca1 map is not ava1lable, consolldated and
accurate ba51c flgures can not be obtalned and the precision of available
date are low, the detalled caICUlatlon of various fac1let1es oLher ‘than
forest road are impossible. We have to make rough estlmatlon of -work

progress as under.

(1) - In regard to path, cycllng road and promenade consideriﬁé
standard and structures, and also cond1t10ns of the field, the

-unit price was obtalned from man—power per m.

(2) -Preparatlon of soccer. court and. parklng lot is done by bulldozer
and the volume of earth ‘necessary for ground readjustment 13

estimated con51der1ng that the area is relatlvely flat

) Establishment -of ‘arboretum is done by raklng off surface soil
- only and leaving present topography as much as possible ‘and then

the-vulume.éf'earth and the work progress are counted.

. (b) Shelter and'kltchen ate computed by standard Work'progresa as
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(5)

.'regards number of. work and ‘materials:

Assuming that seedlings to be planted in arboretum and flower

tree garden wlll be. cultlvated in the study center which dg.

._expccted to be built newly in near future, the price of seedlings

_is not . counted.
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APPENDIX:

" THE PLAN'OF. FOREST ROAD .
A Table Contens

S _ page
Table_épst'of:wak Caseererene e ERERREe 50'

_'Tablé;éomﬁhting Volﬁme of-Wofki(No._l) ﬂ,;.i 65

Table_computihg.volﬁme-of'wbrk (KO.IZ) Ci e 73

Plane ........ S 81
Plofile ........ R 85
Staﬁdafd of earth work ........ e 87
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