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ORGANIZING COMMITTEE REPORT

Dear all participants,

The Intermational Seminar on Sustainable Urban Development, ISOSUD 2008, is
conducted by Faculty of Landscape Architecture and Environmental Technology, Trisakti
University and in cooperation with Mercycorps. The aims of this seminar is to share and
to discuss all ideas, experiences, concepts and regulations on sustainable wrban
development amongst researchers, practitioners, and decision makers.

Within two days, we will listen and discuss with some keynote speakers, they are Prof,
Suma Jayadiningrat from Indonesia, Prof Winter from Karslruhe Universitat Germany,
Prof. Takao Yamashita from Hiroshima University Japan, Prof. Mustafa Kamal from
Universiti Putra Malaysia, Dr. Rolf Baur from Technische Universitat Dresden Germany
as Director of CIPSEM UNEF/UNESCO, Dr. Jusna J.A. Amin from Trisakti University
Indonesia, Dr. Haryo Winarso from ITB, and Dr. Sujana Royat as Deputi Menko Kesra
Beside that, there will be 6 class room of presentation in each day. The presenters are
come from many institutions and many countries. The local mstitutions including
universities, like Trisakti University, ITB, UI, UGM, UNDIP, ITS, UNFAS, ITENAS,
Univ. Malahayati, Univ. Islam Sultan Agung Semarang, Univ. Islam I[ndonesia
Yogyakarta, Univ. Muhamadiyah Surakarta, UNPAD, IPB, UPN Surabayz, UNTAR,
Univ. Negeri Semarzang; research boards, like BPPT, LIPI, LAPAN; governments like
Public Work Dept; Donors like World Bank; and NGO's, like UN Habitat, Bali Fokus,
LPPSE, and Mercycorps. International presenters are come from Malaysia, Thailand,
Taiwan, Japan, and Germany.

We are very grateful fo Rector of Trisakti University; Dean of Faculty of Landscape
Architecture and Environmental Technology; Head of Environmental Engineering
Department; Head of Landscape Architecture Department; Head of Urban and Regional
lel:u'ng Department; the member of Steering Committee, Peer Reviewer, and

Committee that very sl.lppm:tn:i and helpful within the preparations and
conduction of the seminar. The seminar is supported by Mercycorps, IDRC, and PT Jaya
Konstruksi; also MS Tri Radio and DAAI TV as media Sputlsc:lﬁ]upi

Thank you for your participation and hope you enjoy the seminar.

Jakarta, August 20%, 2008

o

Chairman of Organizing Committee
Rositayanti Hadisocbroto, ST, MT

Erocesding of Irfematmnal Saminar an Sustansbls Ukan Devsloprend 152500, X008 i

Dipindai dengan CamScanner


https://v3.camscanner.com/user/download

ISBN O78-975-69118-32

CONTENTS

Organizing ComMITER REPOM .......occvieeoeceie coiesssnse smsnsssesseessseseans J

Petor- Bpeeeh . oo s e i
Summary of International Seminar on Sustainable Urban Development i
R EATHRTTES s ns o mmacn o b s e b A M S B B A RV AR ¥
Commitiees e e L L X
SOBNTC PrOQUaMITI oot srssss smssnsannssr s sunann s dss o ppsst i iren xv
Keynote Speaker

A BRIEF CRITICAL QUESTIONS OF SUSTAINABLE DEVELOPMENT 1
Prof. Suma Djajadiningrat

URBAN MANAGEMENT FOR SUSTAINABLE DEVELOPMENT : LAND USE i

AND WATER
Cr.ing Rolf Baur

WASTE TREATMENT TECHNOLOGY TO SUPPORT SUSTAINABLE i
URBAN DEVELOGPMENT
Prof. Winter

THE ROLE OF MODELLING TO CONTROL ENVIRONMENTAL PROBLEM 22
Prof. Takao Yamashita

ENVIRONMENTAL DESIGN BEHAVIOR AND TS IMPACT ON 50
SUSTANABILITY OF URBAN DEVELOPMENT
Mustafa Kamal Bin Mohd. Shariff, AILAM

MAMAGING INDONESIA'S CULTURAL LANDSCAPE IN URBAN AREAS IM &7
ASUSTAINABLE WAY
DOr_Jusna M. Amin

PROJECT EXPERIENCE: LAND TENURE AND INVESTMENT IN HOUSING [if]
Marceling Pandin

PRO-PODR GOVERNANCE AND PARTICIPATORY PLANNING: THE CASE 75
OF STREN KALI SURABAYA
Wardah Hafidz

PILOT PROJECT HPALESTARI B2
COMMUNAL WATER SUPPLY SYSTEM

Mercy Corps

COMMUNITY BASED SANITATION & SOLID WASTE MANAGEMENT IN a7
URBAMN AREAS

LESS0ONS LEARNT-

Moka Destalina { BaliFokus )

COMMUNITY ASSISTANCE ON KAMPUNG MAKEOVER 104
(BEST PRACTISE SHARING EXPERIENCE)
BEST PRACTISE

Frocescing of Infemaiors Semne o Sufamebe Urban Devebpmen, [So5UD, 2003 "

Dipindai dengan CamScanner


https://v3.camscanner.com/user/download

ISBN 978-978-99118-3-3

RBANIZATION AND POVERTY REDUCTION IN SOME INDONESIAN CITIES 118
Dr. Harya Winarso

PRO POOR URBAN DEVELOPMENT 125
Dr.Sujana Royal

Details Programme for Oval Presemtalion ... s co csesen s
" _ SUB THEME ENVIRONMENTAL TECHNOLOGY | 7 J ROt

OP.ET01 Biological Treatment of Domestic Biowaste Fractions
’ (DOr Claudia Gilbert)

OPETO3  Anaerobic Fermentation of Fresh Vegetable and Fruil 135
Wasta's
(& Suzilorukemi, L Sriwuryandar, A Ekoputranio, Dewd N,
T.Sembiring)

OPETO4  Effluent Of Laboratory Wastewater Treatmenit By 141
Heliconfa Rostrata To Degradation O Omgankc Matber
(COD) And Total Suspended Solid (T55)
{Rahmat Boedisanioso dan Nuraini Wijayant)

OP.ET05  Design Of A Water Recycie System In A Food Industry 146
(Edi |. Witoso | Vera Bardiant and Ajeng A Sar)

OPETLE  Color Removal Of Cl. Reactive Orange 16 By Mixed 1560
Culture Of Fungi Immabilized On Mussel Shells
{Fadjari L. Nugroho, Evi Afiatun, Juju Chayad)

OP.ET09 Biodegradation Of Monoclhorotriazinyl Reactive Red 156
By Pseudomonas rudinensis and Pseudomonas
diminuta
(Rudy Laksmano. W , D.G Okayadnya Wijaya)

. OP.ET-10  Preliminary Study Of Crude il Hydrocarbon 164
Degradation By Dominant Fungal Isolates
{Aatn Mugroha)

OP.ET-11  Potential Application Of Biosurfactant Produced From 176
Aratobacter 5pIn Ol Industry
{Qomarudin Helmy, Edwan Kardena, Pujawati Suryatmana
and Wisinuprapto)

OP.ET-16  Waslewater Regeneration To Minimize Industrial 184
Cooling Water Flowrate
{Elina S Pandebesie, Renanto H, JC Liu, Tri Widjaya)

OP.ET-17T  Minimization Of Total Cost For Medical Waste 180

Treatment System In Bandung City
(Mochammad Chaerul, Lucky Lie Junpl, Minda Ekarist)

wi Proceeding of intemadional Seminar on Suatsnabie Uiban Develbprent, 1Ss500, 200§

Dipindai dengan CamScanner


https://v3.camscanner.com/user/download

T R TP N |

AUV LM U AR MARABEMEN | ()

ORI Crsaltng fustabivalile Opsn Bpmes Deayslopimsnla D LE
Uilsair il Mawan  Tlionigh  Commmniinily
it lledpntlon, A wi'r e U Wal dok s
(Al Wiahoyals 11

O 0E  Bustalnabdlity ©F Welei  Buggdy Bysloms For P A
Laniiinniiin boen
(A Mmddgl, Bikdy B0 Bomsilodie, Mise Endul, Waligebin
| bisin)

OMaor  voavkionmeakelly  Commmunily Basesd  Olilsn  Ofslsge #1H
Mavivingkiiieinll Dtealisige Well Lisdeleipinmail
(61 Wbl M. Naeoisli)

O uson Lol Qe Tiatimgnel sind Fivelioipenl 214
(U Haol Hann)

OPUNMOT  Indonesin’a Mosl  Ballalile  Munbolpal  Bolld Wasla P ¥R

(MBW) Mannagemani
(Al Maibyardo mond 1illiesil)

OPUM0R  Charpcleslallo OF Waler Bapply And Wllllig ness To Pay 2t

To Determbine Waler Tailll
([uka B, Darfons)

«  BUDTIEME ENVIBIORMUNTAL MANADBEMENT (M) . sriatans

omeEMal  Water Quallly Determination Used Pligdoplakion 4
EmIHIII.HIIT In Bagiiling ool
Oty Pravnidsmcbond, i il Ehaliail BAumlabi)

OrEM02  Systam Interrelationship Model To Approaali il
Minlmilzation On €Oy Embeskon From House Amd Life In
Cltios
(Prlana Budjono and Indin Kawuimno Davd)

OPEM-D3 Evalusilon OFf Waler Quality Bampling Polnt Wikl P20 S
Modal
(O Ir Ninka Kamaningioam MSo, Harrdan lndraswarl, 87)

OPEMO4  The BEovironmental impacts OF Pastlcldas Usa On Boll, FH
Water, And Commodities In Yogyakarta Provinge
{Cli.Ulloa Sutarmindngsih, Edid Martona, Eko Suglhaito)

OP.EM-05  Siralegle Framawork For Oplimizing Waler Resourcas 2
Carrying Capacily Am A Dasls For Sustaining Urban
Davelopment
{A Caso Study Of Dekasl Urban Area In Indonesia)

(Solyo 8. Moomldk, Endrowell Falmab, Mosnd Dylo
Angrianl, Malka Nurhayal)

OP.EM00 Doveloping A Model Of Cily's Land Resources 4

Carrylng Capacity
(Endrawall Falimah, Satyo 8, Moomidik, M, Pulil Reaaling)

Procescling of Inksmanional Seciviar on Sunfanaide Liban Desslooment, 150500, 008 vil

B Dipindai dengan CamScanner


https://v3.camscanner.com/user/download
USER
Rectangle


ISEN STRETR.O01 1R

OP.EMO7  Using Geographic Information Systems In Food Prone =21
Arca Management For Sustainable Development
{Yant Budyamnd)

OP.EMOS Global Warming Control Through The Application Of X7
Participation Consenvation Model In The Calchment
Area Of Wonogir Dam, Bengawan Solo River Basin
(Hermzwan Kusumartona, FXQ

. OPLAO3 Visual Landscape Preferences And Meaning Of Xa
Tourism Areas In Indonesia
{Ina Krisantia, Noosizan Mohamed, Mustsfa Ksmal M &)

OP.LAD4 The Potency Of Glodok China Town Historcal 314

Landscape For Tourism Development
(Nurhaysti HLS. AriSin, Qodarian Pramukant, Hendry)

OP.LADS The Need To Establish A Nursery Standard Towards A 320
Sustainable Urban Landscape In Malaysia
{(Regya lbrahim, Osman Mohd Tahir, Nordin Abdul Rahman
and Mohd Nazri Sadon)

OP.LADS Towards Sustainable Kuala Lumpur City: Govemment e,
Efforts And Social Coheslon For Safety And Security
(Or Kamarah Dala, Dr Morsidah Ujang)

OP.LADE  Revitalising Backlanes Using Cpted Concept To 335
Prevent Crime
Case Study : Pudu District, Kuala Lumpur
(Haidaliza Masram, Ahmad Fidimwan, Ahmad Rads,
Sumarmi Ismal, Mohd Fakri Zaky Jaafar)

OP.LA-11 Linking Comfort And Place Altachment Dimensions : 7
B A Sustainable Agenda
{DOr. Norsidah Lljang)
OP.LA-12  Trend Analysis Of Green Open Public Space (Gops) Al 353
Kebayoran Bany, Jakarts
{Agus Budi Purnoma}
Detaile Programme for Poster Presentation .. i

- SUR THEME ENVIRONMENTAL TECHNOLOGY [ET) .ooovnmnnmmnnnnns

PPETO1  Talling Rehabilitation Using Bio-Organic Technology 360
[Genta Hariangbanga, Melai Ferianita Fachrul)
PP.ETOZ  Plywood Glue Mix Sludge Recycle As A Filler a7

{Study Case In PL Lakosta Indah-Samarinda)
pAsih Wilayant, Ol Indraeat)

PP.ET4 Analysis Of Sansevierda 5p., And Hibiscus Rosa- 374

Sinenais Capability In Reducing Co Gas Concentration
(Rachmat Boedisantosa, Putn Widhowati] ‘

sl Procesdng of infemational Seminer o Susisinabis Lirtun Develpment, [SaSUD, 2008

Dipindai dengan CamScanner


https://v3.camscanner.com/user/download

(TR TR ] R

PRLETAR  Hicfiller As An Allerpative Walar [realmant o Romeavs i

Ehrgavmio Mallss
(Mralayanll | ladisiadida, Fadlga M0 Peifianae, Hise
ledisiniay Blasbil)
FILET W0 Vst ©F Fly Aol Baoliom Ash (Goal Combiasticn Ny shi
Froclucis) P Faving Flewk Wiith
Focwlbed IF st bropntti allad e ik i M fjed
Al Wiksyant)
MeETOT The Carkson, MHiliogen And Plissphoious Conlanls ln AF

The Mlowaste Bolkd Fraction Aflar Pra-Trasting ln A
Machanioal Diologloal Trealment Process

(EUh Harled, Novi Gusanto, Marsa Handajonl and Prayedrni
Hairwandn)

HUB T*mm mnm HMMEHEM: IUH] EFFd AR AR PRI R P PRR PRI R FR

PRUMOT  Formulatlon OF Zoning Regulation Principles For Urlan 304
Agricullura Activily in Surabaya
{Myrna Augusta A D)

PRUMOZ  Nolursl Resources Analysls For Developmant OF 424
Zonaton Plannlng OFf Westorn Coastal Area OF
Kabupatan Pandeglang = Dantan Provincs Based On
GIS
(D2, Ir. W, Arwindrast B, MSI)

PPR.UMDS  Technlcal Plan Of 3r Pregram For Collection And LR
Trangportation Of Domestic Waste In Subdisirict
Crogol Pelamburan, West Jakaria
(O Indrawatl, Pramioti PP, Rlatno, Heay Martha)

PPUMOE  Ball Citles As Models For Sustalnabile Urban 430
Doevalopmant
‘Harmonbous Urban Community Patlern Form Based
On Local Wisdom®
{Ir. icka Bagus Rabindra, MSP)

PP.UM-00  Study Of Correlations Spatlal indeks Housing And 440
Physlaal Environmental Guality Of Resldantlal
(Dl Moo Martano & Mindn Guadinl)

PPUM-10  Recycle Industry Of Plastlc Scrap In The Conlexi OF 453
City Wasle Management (Case Study: PL Welling)
(Anita Sitowati Wartawan & Benny Banyamin Soeharto)

PP.UM-11  New Area Devolopment With Water Management 457
Eysiem
{5ih Andayanl & Bambang E. Yuwono)

= SUB THEME ENVIRONMENTAL MANAGEMENT (EM) ......ccvvvenmirnn

FP.EM-01 Environmental Factors And An Eco-Epkdemiciogical 44
Model Of Malarla In Indoneala
{M.M, Sintorlnl}
Frecesdiag of [nemalions’ Semine on Sundalnable Urban Developmenl, [5a500, 2000 1

Dipindai dengan CamScanner


https://v3.camscanner.com/user/download

SN O76-070. 651103 4

PP.EML2 Modelling Of Tho Reaeration Due To Dissolved Aln
Oxygen Fluctuation In The Cillwung River
{(Widyo Astono)

PP.EM03  Optimization Model OF Applying Integrated Solid Wasle AR
Treatmenl Technology
{En Indrawall)

PP.EM04  Study Of Small Lakes As Supporting City Ecosysiem In Al
Jakarta
(Diana Hendrowan, Melati Forlonila Fachrl)

" SUB THEME LANDSCAPE ARCHITECTURE (LAY ovivesminrins TR

PP.LAOT  Pollcy Analysls Of Urban Green Openspaco 460
Management In Jakarta City, Indonesla
(Rusiam Hakim, Moch Sarofil Abu Bakar, Fozlah bt Johar)

PP.LAGOZ  Rlver Banks Prevenllon As Virtual Effort To Consarvale i

Watar
{Mur Intan Mangunsang)

PP.LA-03  The Etfect Of Temporal Aspect Aesthetlc Quallly Of 509

Ricefleld Landscape
(Agus Rulivansyah and Andi Gunawan)

L ]
—
En

PP.LAD4  Sadulur Papaf Kalima Pancer In Landscape Symbalism
Ot Surakarta Hadlningrat Patace Within The Context Of
Sustainable Urban Development
(Eko Adhy Seliawan)

PP.LA-DS  The Green Infrastruciure Urban Landscape Design 510
Basa On Local Knowledgo
(fga A5 Danur)

PP.LADOE  Implementation Of Eco-Park Concept In Green Open 532
Space To Support The Sustalnable Development
(Silla Yuslim & Lavinia)

PP.LAO7  Landscape Codes: What Are They And Why Have 527
Them?
(Sumiantono Rahardjo M)

PP.LA0OE  Ecotourism, Conservation In Urban Area gad
(Qurrotu "Alnl Beslla)

PP.LADS  The Influence OF Using Perforaled Concrete Block 538
Paving, Grass And Gravel As Ground Cover To

Infiltration
{lsamos Prasodyo)

PP.LA-10  The Function Of Open Space For China Descent 542
Community In Tangerang Clty '
(Hinijati Widjaja)

PP.LA-11  Green Open Space As A Relns Of Urban Envirenmental 548
Quality
{Ir. Harjadi Widiaianlo MT)

Proceeding of Infernational Semina’ on Siatanabio Urben Developmeont, (SoS0U0, 2004

Dipindai dengan CamScanner


https://v3.camscanner.com/user/download

ISEN 978-978-29116-2-3
COMMITTEES

INTERMATIOMNAL SEMINAR ON SUSTAINABLE URBAN DEVELOPMENT
Facuity of Landscape Architecture and Environmental Technology
Trisakti University 2008

L Steering Committe
Chairman : Ir. Ida Bagus Rabindra, MSP
Members < - Prof. Dr. Wahjudi Wisaksono
- Prof. Ir. Scekisno Hadkoemoro
- Prof. Dr. Ir. Soepangat Soemario, MSc
- Prof. Dr. Ir. Zoeraini, MS
- Ir. H. Aldid A_ Gafar, MT
- Ir. Siia Yusim, MT
- Ir. Winami, M.Sc
- Ir. Hinjati Wijaya, M.Si
- Drs. Muhammad Lindu, MT
- Dr.lr Arwindrasti, BE., MS
- Ariani Dwi Astudu, ST, MT
- Ir. Benny Benyamin Soehario, MS

I1. OrganizingCommitte

Chairman : Rosilayanti H., ST, MT
Treasure : Ir. Anita Sitawati, MS
Mambers : Drs. Kismariono
- Ir. Etty Indrawati, MT
- lImawati, SE
Secretanate
Coordinator - Ir. Qurrotu ‘Adni Besila, MT
Protocoler : Dra, Astri R. Hugroho, MT
Promolion - Ir. Ramadhani Yanidar, MT
FPubic Relation  :Drs. Yayal Supriatna, MSP
Members = Ir. Nur Intan Mangunsong, MT
Drs. Nunu Wisnuaji, Dipl. TEFL
Drs. Riyadi S
Sutiman, SPd
Indra Suhara
Heru Aryona
xn Proceeding of intermational S aminar on Sustairable Lithan Develpment, IS6SUOD, 2008

Dipindai dengan CamScanner


https://v3.camscanner.com/user/download

ISBN 870-870.00118.2.2
Paper Documentation

Coordinator : Dr. Melali F, Fachmul, MS
Mambars : Dr. MM, Sintorinl, Mkes

Dr. Jusna M. Amin, MS
Arian] Dwil Astutl, ST, MT

Program {Seminar Class, Pleno dan Culture Night)

Coordinator : Ir. Rahal Stumorang, MSP
Acomodation : Drs. R.L. Pangaribowa, MS
Members : Tarjo
Suralman
Ateng
Dokumentation & Prosiding : Pramiatl Purwaningrum, ST, MT
Members . Tri Yunlarl, SSos
: Taufik, SH
: Wawa Rukanda
: Tarman
Logistic & Decoration: Ir. lwan Ismaun, MT
Members 1 Supandi
»Agus
» Jumroni
+ Agus Wahyudi
Culture Night : Ir. Adriansyah Noor, MT
Members 1 Ir. Mawar Silalahi, MS

: Ir. Asih Wijayanti, MS
: Dra, Dewi Kusumawardani, MT

Procesding of infemational Saminar an Sustalnable Lirhan Davelogment, [So5LD, 2008 i

Dipindai dengan CamScanner


https://v3.camscanner.com/user/download

ISEN 878-979-99118.3

PEER-REVIEWER

Chairman

- Prof. Dr. Wahjudi Wisaksono
Membars A

Erof. Dr. Emil Salim, Indonesia

Prof. Dr. Ir. Soepangat Soemarto, MSc, (Trisakti University,
Indonesia)

Prof, Winter (Karisruhe University, Germany)
Prof. Takao Yamashila (Hiroshima University, Japan)
Prof. Ir, Scekisno Hadikoemoro, (Trisakli University, Indonesia)

Prof. Dr, Ir. Zoeraini Djamal lrwan, MS (Trisakti University,
Indonesia)

Dr. Ing. Rolf Baur (Director CIPSEM UNEP/UNESCO, TU
Dresden Germany)

EYNOTE S ERS
Prof. Dr. Emil Salim (Indonesia)

Prof, Takao Yamashita (Hiroshima University, Japan)

Prof. Winter (Karisruhe University, Germany)

Dr. Ing. Roff Baur (Director CIPSEM UNEF/UNESCO, TU
Dresden, Germany)

Dr. Jusna M Amin, MS (Trisakti University, Indonesia)

Prof. Dr. Mustafa Kemal Syarif (UPM, Malaysia)

oL 3 e

o o

i Proceeding of infernations Serrinar on Suelainabla Urban Development, 150500, 2008

Dipindai dengan CamScanner


https://v3.camscanner.com/user/download

sug

- THEME ENVIRONMENTAL MANAGEMENT

Session Il Class Presentation
August 21.2008

[Z8 S78-975-2118-3-3

Consenvation Model In The
Catchment Area of Wonogin Cam,
Bengawan Solo River Basin

Envirenmental Management
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Az A Basis For Sustaining Urban ' Enviranmental Studies Program, Post Graduzts
Development Prunmm University of Indonesia, Jakarta, Indonesia
(A Case Study Of Bekasl Urban Area | ? Department of Regional and City Planning, Universty
In Indonesia) af Trisakti, Jakarta, Indonesia
(For correspondence: Address: PSIL — UI, Jatan
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Pregram, University Of Indonesia, Jakarts, Indonesia
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OP EN-05

STRATEGIC FRAMEWORK FOR OPTIMIZING WATER RESOURCES
CARRYING CAPACITY AS A BASIS FOR SUSTAINING
URBAN DEVELOPMENT
(A CASE STUDY OF BEKASI URBAN AREA IN INDOMESIA)

Setyo S. Moersidik ", Endrawati Fatimah %, Masni Dyta Angriani®,
Maika Nurhayati"!

' Ervironmandal Studies Program, mﬂg_mnmumﬂyﬁmm
18

* Depertement of Regional and Ciy Plamning, Universly of Trisaki Jekarta, Indonesia
{For comespondence: Address: PSIL — U, Jalen Ssibmba Reya Na 4 Jeiaria, Teepon
(021) 31930251, Facsimde: (021) 3146662, E-mal psi B ink nat =)

Abstract

Beizy has alered 1o an whan area driven by rapid urbanization and indusirial growth.
The consequences of this changs ere the rfsen m popudsfion end end i=a chanoss wich
nesd to supported by sustaiing water supply. The purpose of this ressarch is fo develcp
a sirafagic framework for ootimizing waler rsourtes camying capaciy a3 a besk for
sustanng wrban dewvelopment iy Bekasi  Cumertly, some of the waler damand for the
urban eanies & suppartad by the surface waler Som the oufsios throuoh the Claum
Barat Waler Supply Syslem. Mest of the waler damand & pumped fom ground waler
Those two Bekas’ waler resources might nof be avadlables fo support the fifure peeds
Hance, thes study is simed lo Snd another stemnstve of water resources o the Belesl
The study found thal Bakas has uused s oan polantis! waler resournss Ul & surisce
wa'sr of (he Bedesy River. Howewer, the guaily of Uhs waler mscurcas has poorly
gegraded snca the rver is usad for the urban drainage sysiem. The poar qualy of the
rver & caused by waler pallfion comes fom domesic and mdusing wadle, R 5 &so
ideniSed that land w=es in wban aea and wtan sctivtes misfed to surface waler
polution Surisce waler pollton hes affeciad mver saff purfication, then, & has resulsd
the qually of nvers waler 5 nof suSicent for waler supaly.

The paper identifias the posshdly of the Belay River &5 the new waisr resoures in lsm
af is quanily, cortinudly and s qually lo il the nead of waler sipply for e Sdure
develoment  The methodology used in s shely & the description enslysis with
mathemabical spproaches lo eraming the faclors wivch ae infvonces the guantly, the
cortinedy and the qually of waler resotreas. Fnally, the oy found il e quartiy of
waler resourtes B sulSoen o suppord the growth of urben eclivibes but &8 meecs &
gratpgic Famework (o maintein is continuty. On the athar hand, the qually of the Baias’
Fover neads [ improve. Ona of & shratege Samework o opiimcing the quaily of walar
resourtes & fo reduce polidet beding from domestc and mousal washe. The meducng

of palltat bhadng can be acheved by defsrminng & wesfe mnmTation sy=am of
domesic and motesingl wesia

Keywords: Sirafagic Fremework, Witer Resourmss. Wiater Quantly, Water Quaity

L Introduction

Cy piays economic and 5ocal rles 2s e center of manufacturing industry, and
of of publc servioss. As the center of manufschuring imdustry, B inkage batween otes
and betwean & oty end its hinterland s growing MOoSTy ralated to e pIOCUCECN process.
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The linkago woubd oxlel Letweon the aioa wheto tha rew molerials sfe preduced,
processad, packnged and markeled. Mearwhile, as he conler of puldic esrvices, a oty
provides ho services thal foclilale mol only for lts Inhabitant A oléd (he poople
surtoundings Thaugh the existencos of citles hava significant roles for the economic and
social growth of teglonal oven nadional scale, In fact, cltes ore nol sell sustaining,
Moroover, thoy oro usualy uso resourcos inalficiantly comparad 1o rural areas. A aty ls a
complex systom thol groatly dependent on outaer resources, in ordef 10 sustaln city's life, it
takes aif, wator, onorgy, food and olhor resourcen and produces wasles from those
rosources used,

Ona of the mest Impodant resources o suppor clly's octivities lo water. Peopla,
plants, ond anlmals noed waler 1o stey allve, Watar providos essontial wildife habitel,
enables crops to giow, and It Is used for aimost every human adivily, such as bathing,
cleaning cothes and opploncos, Fresh wolor la olso noeded for vidually every
manulfacturing process of Industny.

Waler Is a renewable resource that |s replenished through the hydielegical cyde.
It can ba supplled from groundwater and surtace water (stream and lake), but especially
for groundwaber, I basleally nonronowable because It lakes about 300 years for
groundwater o recharge. According to urban susiainakility, water supplies are the most
impartant element in determining wiban carrying capacity and the limés 1o population and
economic growth, Effective water supply planning and implemantatian will be crudal fo
sustaining livable communiias,

Bekas! is ane of the city In Indonesla which has altered 1o an wban area driven
by rapid urbanization and Industial growth, Urbanization mainky comes from Jakarta
Matropoditan City which is known as a highest density population in Indonesla, Bekasi is
located very near to Jakarta, and It becomes a hinlerland of Jakarta to Rlfil the needs of
getlement and Industial area. fAs the consaquences of this role, Bekasi s now facing
gieat chalenges from rapid population growih increasing demands for waler In
agrculture, Industry and domestic life.

Cumently, some of the water demand for tha Beaks| activities is supported from
the outside by the surface water of Ctarum River, The watar from Citarum River is fiowed
by Saluran Induk Tarum Baral canals, and the water is tesled by PDAM - Bekasi to
provide clean water. But (his waler supply system can only cover 20% of Bakasi water
demand, and B0% of the water demand st¥ coverad by pumping the ground water. Those
two Bekasi waler resources might not b2 avallable to suppon the fulure needs. Hence,
this study is aimed to find ancther alternative of water resources of Bekasl. In order fo
achieve this alm, it is nocossary Lo identify the hydrological system related fo Bekasi to
find the potential water resowces comparing with all the activiies which reflects the
domand of waler. The methedolegy used In this study is the description anaiysis with
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mitheenalls appaoaches 1 aanming the factom which are influences the quantty, the
ceantinuity and B sy of werlar tesouces

il Tha Exlstlng Watar Buplly and Demand of Bokasi

Lakast users atound 1825000 m' par day of watst lor inigating agricultural,
peldontial and Induslilal purposes, As 0 explained before, tha water eupely fram Chy
Vintor Gepply Spsten (FDAM Kol Bekasi) can only cover 20% of the water demand.
About 103,000 mifyesr, compdsa B0% of waler demand supplied from the
groundemter, The depandency on tha ground warlar supply will Increase in Bne with the
incransa of populalion ord B inonsdy of acivities in Bekasi whie the capadty of the
Cily Wistet Supgly Gyelem has net been significantly lmpreved.

Thes comdtion of wabat supgly system of Bekas bs essentially not sustainable
bacaima high dapendancy on the ground wadar supply will reduce the availability of the
walad which necds wary long §me 1o fechangs, The rate of recharge depends on the
tadura and composilion of the eol, underying rock strata, depth of water table, the slope
of tha land, tha smount of vegatotva covar, and Impandous surlace asea, The higher
propanion of imporvious suiface, fe longer tme needad for the groundwaler to recharge.
il the conditian |s everdrafl o the rale of ground waler consumplion is faster than e rale
of the rechangs. In the fulure the avallability of the grolnd wated would deplele.

Tho ovaifatality of groundwater in Bokaei depends on the aguifer of Karawang-
Bakanl Aguiler, in which the area has bean characterized as bult area. The aguifar area
and tha olnfall intensdy might bo larpe, bt the rade of recharge to the aquiler Is low as
conseduences of inpid populaton groveh and development. In 2008 population of Bekasi
waod 2 071,444 with 373% population growth rata per yaar, The economic activitiea with
higgh wiastor consumpdion ars manufacturing industry, agriculture, trade centers and public
gandces. According to this fact, Bekasl shoutd not over dependent on the ground water o
flfill the water demand for 18 Inhabitants. Hence, Bakasl should by 18 find ancther
patantial waler resolice.

. Identitication of an allamative water resource in Bekasi

Buksnl 18 locatad i the north of West Java and it has an area of 210,49 km’. The
aea of Dekosl b covered by throo walershed, they are Sunter Walershed, Cakung

Witershed and Bokasl Watershed with thelr specific river sysiem (se¢ Figure 1.). The
fivar syetam of aach watarshed (s shown In fabio 1.
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Tabel 1. The River System of Bekasi

k|

No. | RVERSYSTEM | RIVER CATEGORY AHE:HIHM ) | LENGTH (km)

1. | SUNTER 134 e
Sunter River pdain Rivar T Z

2. | GARUNG 14, =

Cakung River paln Rlvar m-sn
Cibaru miver Tributary e ;

3. | BEMASI . -
Bakasi Riverl Main River
Cikeas River "Eil::.l:tﬂrr 138.60
Cileungs kiver | Tibutary

Calunp
Walershed

Bckasi
Waterihed

Figure 1. Bekasi and its Watersheds

The figure 1. and the dala in table 1 show that Bekasi Watershed covered almost
273 part of Bekasl Area. The main river of Bekasi Watershad that is Bekasd River, has the
potential availability of water that can supply about 2.5 bilion m® per year. Meanwhile, the
damand of water in Bakasi is about 1,825,000 m® par year_ It can be proven that Bekasi
River is potantial o be used as an allemative water rescurce in 12rms of its quantity.
However this polential water should be analyzed whather it is suitable for potable water in

terms of its quality.
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The local gevernmaent officisls had ldentified o sedous suface-water polition
cotnis G ey Berksied Riveor By domestic serrtvingger antird inefuetriod disehioarge The concentration

el mate cesilaminants has edceaded The Linking Wter Quality Standard (uee Table 2)

Tobal 2, The Quality of Bokas| Rlvar Bysiem

No, F’nmm-nlu_r_ﬁ Slondard | Unit ﬁ::::ﬂuﬂ g:ﬁ E:ul:ll
PHYSICS

1| Temporature | Dev, 3 T 07 302 07

B B 50 g 16 |9
CHEMISTRY

3_|pH 0.0 mg 7.5 71 [

4_10o 6 m 45 T EX

g Fa 0.3 mg s ] '!5”._-'

B i 0.1 mgl D.0% 0.08 '

7 |BOD 2 mg!

B |coD 10 mp! 18
BIOLOGY

0 | Fecal Coll 1000 mll““”m

The waler pellutien In Bekas! River moally generated by domestic and industrial
actviiea which ora now can be found along the rver bank. [t 18 not anly wWaslewalsr
generated from domestic and Industry, but also solid waste or garbage discharge in to the
water body, bacausa tho lack of solid waslo managomont systam In Bakasl.

The lond usea slong the river bank has generated physical, biological and
chemical pollution that reduce fver walar quality and decrease e assimilative capacty.
Watar quality la el ond foremost a matier of public health, Theralore, the sirateglc action
ks required to clean up Bekasi River waler and 1o reduce the paiution load from the
activities along the river banks, so the wator quality can meet The Drinking Water Quality

Standard.

IV.  Strategic Framework for Optimizing Potential Water Resource

Many seftlements and industries In Bekasl used surface waler, especially
Bekasl River, as open sewers. Therefore, the local government of Bekasl
requires to limit on domeste and Indusirlal dischages to the waler body and to
slricter the river quality standard. Basod on the water quality data of Bokasl River,
il can be predicied the source of pollutant and the factors might influence thal
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condition. Then, it can be built some strategic actions to solve the water poliution
problems as can be seen in Table 4.1.

Tabel 4.1. Alternative Strategic Action to Optimizing Surface Water Resource

Contaminants | Possible Possible Influenced | Allernative Strateqic
Sources Factors Acticns
Fe, Mn Indusinal Sites | Industrial Wastewater | Improve the aeration rate |
Treatment System is by increasing the water
not properly worked veloaty through
restructuning the river form
Improve the asation rate in
the indwstnal wastewater
treatment system
BOD, COD Industrial Sites | Indusinal Yvastewater | 1he standard of BOD and |
Treatment System is COD dizcharged in water
not propery worked, body should be based by
The standard of BOD | their weight
and CO0 s based on
gt Improving maonitaring and
evaluation of the teatment
system
Conducting Law
2 Enforcement
Some indusiries, Introducing communal
especially small scale wirsbewsater treaatment
industries have not system
used the waslewsater
treatment system e
Domestic Poor Sanitary System | Promoting partnership
Waste between local government
and nonprofit group fo
educate the public and to
clean up the water bodies
Untreated domestic Centralized mumicipal
wastewater sewage collection and
freatment systems
Untreated sclid waste | Improving the capacity of
| - 60lid waste managemant
Facel Coli Domestic Poor Sanitary System | Promoling partnership
Wasie between local government
and nonprofit group (o
educate the pudlic and to
clean up the waler bodies
Centralized municipal
sewage collection and
ireatment sysiems

Consistent monitonng and enforcement are required and can be done through
sampling al established monitoring stalions at different times of the year, Some ::il.izgn
watershed assodations monitor river water quallty as well. Moreover, the local
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govarnment should deleimine the maximum amaunt of pollublon an Impaleed walaiwny
can assimilate and slil meet the dinking water quality standard Tha amount of peliution
Is knowin as Talal Maximum Daily Loada (TMOL), The TMOL process is tha key io clenn-
up ol Impaired waler bodies, Public partidpation in the process bs requived Infermation an
impairad wator bodea and pollution sourcea la neaded for the public to ba an affectiva
partror in decsion making about tho typa ond locatlion of lulure develepment.

Induglry and sellemen! should Implamord soma technologles of wostownlar
treatment to reduce the centaminant In thelr woslowntor of aowage.  Waatowolor
treatment methods Incude drsinfection, primary, secondary end tortlory trestmont. Thoao
levels of treatment range frem e simplest to the mosl complex, with more polluted walar
requiring a grealer level of trealmant However, accandary rantmant s the minimum

raquiramant for patabla watar, and noarly ol munidpal reaiment plants trool sewage lo
this lawval,

V. Concluslon

The Bekes! River located in the Bekasl City Is polential to be vsad as an allarnative waler
resoutes In lerms of ks quantity, However, the quality of that water (s psor ralated to the
high centaminants of Fe, Mn, BOD, COD and Foces Coll. Te bo used as polable waler, It
l& need to conduct some etrategle adions to reduce the contaminants up ta tha loval of
sultable waler for human life. Some technologies can be used lo solve thal wabaer pollution
prabloms In ling with conducing lhe law enforcemont as wall Improving the public
particlpation on the waler managemaent syslem.
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Abstract

One of the most popular and widely applied method of the emvmonmental camying
capacily assassment is the Ecalogical Foolpant-Biocapacty Account (EF-BC Account),
The ecological foolpnrt is daffned as the amoun! of biclogically proclctive fand or 568
aroa required (o renew (he biological resourcas cansumed end fo sbsorb the biological
wasles produced, by a given human population or activity. The biccapacy measures e
amourd of usefinl hiclogical resource producfion and wasie absorplion within 8 defined
gaographical srea. A such area can be dafined a5 an ecological defict i the ecological
foolprint amount f& exeosd #s biocapacly. it means the camying capacty of this aea is
axcaad,

EF-BC sccourd has some adveniages such asz i has a single figure indicator thal is easy
lo undersfand and fo make comparison among olfar perod in the same area or Bmong
ofher areas. Howaver, ths method hes some disadvardages such as I only covers
natural capifal calcidfation and nol sifable for azsessing camying capacty &t the local
faval aspacially for assessing carmying capacity of & offy. By using this method, camylng
capacily of any ciy wowld be excead, sincs a oy is characlerized az an ares with imited
nalural capial aespecially land resource. Land avalabla in lhe city Is very mited and
constant in amownl. Moraover, the land in the ety is usualy used for housing and othar
buildings for socip-economic purposes and nol as Bologically productive land. This fact
wolld make the biocapacty of & oy is small, whils the ecological foolprint is very wide in
e with s hgh populstion amd high consumplion of resowrces par capfa. By using the
EF-BC method, the result of assessing camying capacity of eify would be biased.
Therafore, this peper would discuss and deveiop a8 mode! of land resowrces camying
capacily for a oy by considering not only iz nalural caplal but also ofher commuriy
capitals thal are human capflal, social caplal and buil capial The mode! developed can
be used lo assess the and resources camying capacily in terms of the quaniity and of the
qualfy of fand resources available i fhe cly. The methodology wsed in developing the
model (s the desoription anelysis with 8 mathemalicel approach &5 well as spalial
analysis. The model of afy’s land resources camying capacly is @ functions of all the
commundy capdals. This model wowld be usef! for government lo make the planning
which focuses on achiaving the suslaining oy,

Keywords: Carrping Capacly, Susfaining City, Land Resouwrces,

Introduction

The envirenmenal problems around the word is accelerating in line with the
population growth and the increase of resources consumption per person. In the eardy
1690s, hall of the world's urban population was located in 334 cities, each containing
over hall a million inhabitant. The population of urban areas is cumrently growing at 2.4
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percant annually, over three Bmes as fast as the 0.7 percent rate for rural areas, affecting
over 60 million pecple 2re 2dded 1o urban pepulations each year, In 1997, United Nation
precicled that by the year 2030, 61 percent of the wonds popuaton will ive in gfies and
towns and an estimated 80 percent of this increase will secur in dties of developing
countries (Leitmann, 1985). At the same time, urban areas afe more and more the
engines of national and regional economic growth, following their functions as the centre
of manufacturing and services, Consequently, the aties become the biggest consumers

of resources and ganerators of waste, This fact brings the important of exploring on how
to achieve sustaining cifies,

By use of the camying capacity approach, Wackemagel et al constructed a
metned to measure the sustainasility hat 15 called Ecological Faotprint and Blocapacity
Account (EF-BC Account), This method has been globally used and became one of the
most popular method. However, this method has more appropriate to be used lor global
and national level, since it assumes that the resources consumed in the region can or
must not be imporied Irom outside the region. Meanwhila, according to Graymore, 2005,
unllke the global sustainabiiity, small reglon do not necessarily have to remaln within the
region's carrying capacity in termne of the resources that are available, since much of what
is consumed may be sourced from outside the regon, If this idea of ecological footprint
and Hiocapacity method was Used for emall regions, the fact many of the ressurces
consumed in the region are imponed would suggest that the area is not sustainable as
the populatian is lving oulside its own carrying capacity.

Moreaver, if the EF-BC Account was used for a aity which is characterized as a
small regon with a imit of land resources, the result would suggest that all gty in the
world |3 not sustainadle since the land avallabie In & oty is used for non agricultural
purposes. The fact, the dty has a regional economic function as the cerfre of
manufactuning and sesvices, and there ie no other way, 50 mosl of resources consumad
for the population is imported.

Hence, the main purpose of this research is to develop camnying capacity
assessment method that |e approprate and effective as a lool 10 Masaurs thé
sustainabitty of @ dty. This model wil focus on the sustainabiity of land resaurces which
ale quantitatively limited in the city and cannot ba imported from the outsida ragion. Tha
mocel developed would be based on the approach used in EF-BC account that is
carnying capacity approach that assesses the demand and the supoly of land resources
for sustaining the ity development,

Fratly, lve paper reviews the Ecoiogical Footprinl — Biecapadty (EF-8C) Accourt
&8 the base approach for developing the model, Then, it follows by the review of the oty's
funcion and the consequences to the land use pattern In order lo understand the
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chamacteristics of a Gty on using the land resources. The methadology used in developing
the model is the description analysis with a mathematical approach &s well a5 spatial
analysie approzeh.  The mathematical aporeach will be used espedally to assess the
cuantity espedct, while the spasial analysis approach will be used to identify the quality of
the land availabie.

E F=BC Account as the Method of Camrying Capacity Assessment

Basically, the account of this method are divided into two parts: the demand on
nature (or ecological foolprint) and ecoiogical supply (or biocapacty) The demand on
nature of Ecological Footprnt is a quantitstive measure of how much ecologically
productive land and waler a defined population unit needs to supporl B cument
consumption and to take care of its wastes Meanwhile, the ecological supply or
biocapadcty refers to the capadty of a given biclogically productive area to generate an
on-going supply of renewable resources and to absorb is spillover wastes (Greenfads,
2005). The calcuations takes into account the following rescurces:1) Arable Land; 2)
Pasture Land, 3) Forests; 4) Oceans, 5) Infrastrucure needs; 6) Energy costs.
[Wackernagel st.al, 2005)

A comparison of the Footprint and Biocapacity reveals whether existing natural
capital is suffident to support consumption and procduction patterns. A country whose
Foolprint exceeds its Biocapacity rurs what we call an ecologcal deficit and that means
its development is not sustainable, Vice versa, if the EF is smaller than the BC, it is called
an ecological reserve. A national ecological defict can be compensated through trade
with cther nafions thet process ecological reverses or through liguidation of national
ecological assets. In confrasl, the giobal ecalogical defict cannof be compersated
through trade and is therelore equal to overshoat (Global Footprint Network, 2006). The
ghobal ecological defict might be minimized by menimizing the global EF, Since the EF
will decrease in lne with the populabon sire, the consumplion per perscn and the
resource efficiency, the global EF could be minimized by controliing population growth,
decreasing consumption per person and prevailing technology to improve resource
effigency.

The advantage of the EF — BC account method is that it has single figure indicator
that essy to understand and 10 make a comparison of ecological condition between one
nation fo the others or of mation in different periods. Meanwhile, this method also has
some disadvantages since it 1) is only taking into account natural capital and ignoring the
sodal and human capitals; 2} exdudes some demands such as fresh waler consumption,
soil erosion, loxic pollution of air, waler and land, industrial and domestic wastes, in the
calculation; 3) 15 required a large amouni of the data thal are beyond what is available for
2 small region and some of which |s difficult to obtain; 4) ignores the impacts of varying
This led to many aslimations used in the calculafons and §) calculates the resources that
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mosty are not avaiable in urban areas. This fact makes the method is not suitable to be
wsed lor assessing sustainabilily of cty. Hence, Graymare (2005) stated thet this method
i% ot suitable for gssessment of sustainablity of small region, including Gty area

The City's Functions and its Consequences

Generally, a oty plays économic and sodal roles as the centre of manufacturing
industry, and or of public services. As the centre of manufacturing industry, the linkage
pebween dties and s hinterdand & growing mosty related o the production process, As
{he cénlre of public senices, a cty piovided the sarvices thal laciitate not only for its
inhatstant bul also the people surroundings. There are three categories of services
piovided: 1) Consumer Services; 2) Producion Services; 3) Public and Goverment
Banvices.

Though the existences of cities have significant roles for the regonal growth evan
natonal scale, In fact, cliles are not sell sustalning They are uaually mosl usa resaurces
inefficiently compared to rural areas. A oity is a complex system greatly depandent on
outer resources (Figura 3.1,). In ordar to sustain dity's |ife, it takes air, water, anergy, food
and other resources and produces wastes as these resources used.  Most of these
rescurces is impored from near and distant familands, forests, mines, and welersheds.
Most of wastes produced is also discharged Inte or end up in air, waler and land outside
the boundaries.

Figure 3.1. Crude model of major inputs and outputs of an urban area
{Sowrce: Miller TJ., 1580}

Though some resources need for city lifie could be impored to the dty, there is
only one resource that cannot be imported and is confined within the dty boundary. In
lIné with alfy’s population growth, the land avallable |s becoming scarclty. Meanwhile,
affecting by the push factors as well the pull factors of a aty, the aty's population growth
cannot stop fo increase, then 1 becomes overcrowded and of expands upward. Then,
the envirgnmental problems will anse when the exsling popuaton and fs aciiviies
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exceed the maximum load that can be supported by ecosystem, in other words, the aty
camying capacty has exceeded Therafore, the land resouwce Camyng capaoly is
necessary i identfy and i use as tha base of making cty planning decson

Az menbonaed belore, the land available in a aty 5 usually very imited and
relatively finile In guaniity. However, the city's life is very dynamic, in all aspects,
damegraphic, sodal and economy of inhabitants as well development policies, by which
they will affect the land use changes. Basically, the availabdity of land in the aty ean be
divided into two category, protected areas and usable afeas. Protected areas induda
unsuitable areas for development such as sloppy land, fooding areas, ele., and areas
that have ecological functions such areas sumoundings lake or pond, afeas along
riverside, areas slong coastal line, elc. Al the protected areas can not be used for any
development purposes. The lotal prolecled areas exist in & city is influenced by the
physical condition of that city that is constructed naturally depend on the form, structure
and condilion of the watershed in where that dty is located. The hydrelogical intemrelation
batween a city and the watershed in whare that dty is located reflects the natural capital
of that city.

The real available of land is usable areas thal can be divided into axistng built
areas and un-bult areas. The existing built areas comprises (he land for all schivites
purpeses such housing, induslry, trade, soclal fadlities and public fadlites, All bullding
and service facliies existed in & city ks the buill capital that the dty has. The existing
pattern of the land uses is influenced by the specific funclion of a city, the number of
population and the sodal economic level of inhabitant it means that the nead for land
per persen of a oty is reflected by the specific oty funclion (sodal capital) and the socal
economic level of inhatitant (human capial).

The un-budlt area available in a aty is the remaining area that can be used for the
future development. Simplify, from quantitative aspect side, the land cafrying capacity of
8 oy expeeds if the un-buift area is not avaizble for any other developmenl However,
the land carrying capacity canncl only be seen from that espedt, it also must be analyzed
in term of its guality.

The quality of the prolected area is poor when s condibon does mot Tunction
ecologically as it should. Sometimes, that areas are existed in a dty, but there are no
frees or occupled (llegaily by some people, In that case, the land carrying capacity of the
pretected areas can be said as in poor condtlon, Similady to that principal, the quality of
the usable areas, built and un-but, & poor if their conditions does not reflect comfortable
areas for life. The conditions of usable areas can be seen from socia economics aspect
of inhabitans, the level of cimes, the level of air and waler poliution, the crowding index,
the availability of public fadlites and infrastructures, elc.
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Developing the Model

Based on the theoretical reviews, dscussad eadier it can be mentioned that it is
needed lo dévelop the land carmying capacity madel that is suitable far aity epviranmental
characleristics. Systematically, the concept of the model can be seen in Figure 4.1

Quanttatvely, the methematical function of the land cermying capadiy is

=15 D)
Where !
= Land Cammying Capacity Status
= Supply (Avaiabiity) of land which depends on the naturdl capital and the
built capital
D = Demand of land which depends on the social capital and the human capital

5D = theland camrying capacty doas not excesd
if 5«0 = ftheland carrying capacty exceeds

Potraslsl Dissster
o
Frobecied Areas Waterahed
i Hrdrobogleal
Procsined aresy hided famction
o eralegiol
ey Land ™ fuacilam
TFEROUMEE
taterhs | avallabie arem for
o Usable aress —+ : ] fome
npmEnt
# Dudit Aress
Figure 4.1, Concept of Land Carrying Capacity Model
heanwhila,

§=TA-PA-BA and
D=HA + SEA + PFA,
Where:
TA = Total Area of a city
PA = Prolected Ares
BA = Buit Area
HA = Area necded for the development of housing purpose
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SEA = Arga neaded for the development which depends on the city function
PFA = Area neaded for the development of public facilities purposes

As mentioned earlier, the quality of land available in the city is also needed to be
ascessed The assessment of the land quality is needed for identfy whether the
condiions of area properly supports the functions or nol.  The method of the land quality
smsessment is the spatial analysis methods. 1t is needed to constructs al parameters for
each type of land use functions that reflects the adequate standard required fo suppost
the functions, After data related to the parameter are collected, they are plotted info a
map. This map will show where the area is in poor, mederate or good condiions, If a
such of aty dominantly has poor areas, it means thal in term of land quaity, the camying
capacily has exceed, Than, the priority actien program of development is not 1o expand
bart & 1o repair and to increase the quality, such as by conducting revitalization, providing
more adequate public faclities, eic,

Conclusion

A oty has significant roles on the economic and social development of the wider
region. The environmental quality of cities must be sustained in such conditions that can
optimaly support that regional social economic function. That condition can be achisve
only if the land carrying capadity of a city does not exceed. |n addtion, the pattern of land
use and the quality of land is appropriate with the function. Hence it can be 3aid that,
urban land use dedsions are crlical detemirants of envirenmental quality.
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Abstract

O of the most popular and wideby applisd method of the environmental camying capacity
assessment 15 the Bcoological Beotpeint-Biocapacily Accounl (EF-BC  Actout), The
ecalogical fooapenn is defined as the amownt of Biokegically prosdoctive Bsd or sea anen
mequired 1e renew the bielogenl reseurces consumed and to absorb the biokopical wastes
presdnccd, by a given hunan population or activiy. The biocapacity mcaseres the amownt of
uselul bicdogeeal respurce producton @ikl waste absomption within a defined geceraphical
i & such aren con be defined os on cenlogical deficit if the ecological foeptprint amount js
excood its biocapacity . It mneans the carrying capacity of this ared is exceed.

EF-BC account kas seme advantages such o & has a single figure mdicator that is easy 1o
underdand and o make compariso among other period in the same arcs of among other
arens. However, this method has some disadvamtages such os i1 only covers maneral copital
cilenlaten ond mot suitable for pssessing carrying capacity ot the loenl level especinlly for
asscssing carryang capaciy of a city. By azmg this method, camying capaciy of any city
woald Be exceed, since a city i charsclerized o5 oan aren with limited nataral capital,
crpecially fond resovrce. Land svailoble in the city s very limited and constant in amoant,
Moreover, the lond v the city & wseally wsed for howsing and other bulldings for soco-
ecodgimee purposes and oot a3 Mologically prodective Bnd. This Lct would miske (e
bivcppagity of a civy 15 small, whike the ecelopical footprint is very wide i line with its high
population and high consumptien of resources per capim. By using the EF-BC method, the
result of smsessing carrying capacity of city would be brased.

Therebare, this paper would discass and devebop o model of Lmd resources corrving capagity
fior o ity by concidering not only s notwral eapital but also other commumity capitaks that are
human capital, social capital 2l built capital. The medel developed can be used o asess the
L resotirces CArmying capocity in terms of the quantity b of (e guality of Lnd resoames
available in the city. The methodobopy used in developing the model is the description
amalysis wiath a mathomaica approach & well as spatial analysis, The Bxsdel of city's lamd
Tesnurces camrying capacity is a functions of all the comrmunity capitals. This model woukd be
useful for government by make the plamisg which focuses on achieving the sustainumg city .

Keywords: Carrying Copacity, Sustaining City, Land Resources,

1. Intrpduction
The environmental probkems pround the wordd i accelerating i line with the

perpulaton growch amd dee increase of resodrces consumpion per person. 1o the early 195905,




half of the world's whon population was located m 394 eitics. each containing over halfa
anibliodt sithabitant. The population of urbad aneas 5 curentdy growing at 2 4 percent annually,
over three times as fast s the 117 percent raite for mral areis, affecting over & million penple
are added we urban populations cach vear. In P997, United MNation predicicd that by the year
2030, &1 percent of the workl's population will Bve in cities and wwns and an esiznated 90
ercen o Thas encrense will oocor i cies of de v-.-lﬂ-]:-irlg oouniries { Legmann, 194495, AL the
same thine, urben aress are more and mose the engines of nationnl and regional economic
growth, folkowing their functions as the centre of manufactunng aond services. Consequently.
the cities becone the biggest consumers of resources and generatoes of waste, This fact
brings the important of exploring on how toachieve sustining cities,

By v of the carrying capacily approach, Wiackemage] et al consirncied o merthod o
mensure the sustainability that i= called Ecobogical Femprint and Brcapocity Accoun (EF-
BC Account ). This oeethasd has been globally used amd became one of the most popalar
miethaed . However, this method has mone appropeiate o be nzed for glebal and national level,
simee i assuemzs fhal the resounces consamied in the region can or st mal be irrqmr[el_l fram
aaitaide the region, Meanwhile, sccording 1o Grayinece, 2008, wnldos tse global sustaimabilicy.
small region do not necessanly have e remain withm the regeon’s carrying capacity i tenms
of the resources that are availabke, sinee much of what is consemed may be sourced from
ariisicle the region. 1T iz idea of ecolagical Tontpring amd biocapacity method was wsed Tor
sl regiens, the Tact many of the caounces consumed i the region e imported ywould
sugpes that the aren = not sustainoble o= the populstion is living outside its own carrying
capacity.

Moreover. if the EF-BC Account was used for a city which is characterized a5 & small
region with a limit of land sesounees, the result would suggest deat all civy b the waarld 5 e

sustninable sinee the lond wvwilable in o city is wsed for non agnicultural purposes. The faet,




the city hos o regeonnl sconomie functon o the centre of manuifscturing and services, and
thete i5 o other way, so mosl ol resources consimed fof the population is impoed.

Hence, the main purpose of this research is o develop cimrym g capncry assessmen
inctlioe] thist 15 appropeate aed cffective as & tool o measuns tee sustaisability of o cay. Thas
el will focus on the sustaisabalivy of land resources which are guamtitatively Bmited in the
city and cannot be imported from the ouiside regron. The maodel developed would be based
on the approach wsed in EF-BC sccount that Is carrying capacity approach that sssesses the
demaned and the supply ot fand resources for sustaining the oy developmeni,

Firatly, the paper reviews the Eoological Footprnnt — Biccagaciy {EF-BC) Account &
the base approach for developing the model. Then, # follows by the review of the city’s
Puncriom anal thie consegeences o Ue T e pageny moorder 10 anderstangd the
choractenstics of a cify on wsing the lond resources, The methodology vsed in developing the
el 15 the deseripinai analysas wath o mabemaizcal appeosch as well as spatial salysis
approach, The mathematical approachk will be psed especially to assess the gquantity aspect,

vl ke Thi hrlil!iiill imalysis .\]q'rrn:u.'h will b sl o i|,||:11[i|"r|.' Tl |,||,|:|IiIJ il Thie Bamd ivankable

II. EF-BC Account ws the Methed of Carrving Capacity Assessment

Baeically . the account of this method are divided into two parts: the demand on matere
o ecological footpring) and ecological upply (o7 hiscapacayd, The demand on wailare or
Ecobogical Footprnt is a quastitative meaune of ow muech codogecally prodsctive Taid and
weiter & defined popelation wnit needs 1o support #s curnent consumpdion und to toke carg of
its wistes. Meanwhile dee ecalagical supply or biocapacily refers 1o the capacity of a given
hinlogically productive ares to generate & on-going suppdy of renewashbe resources and to

abscda it spilloyer wastes (GrecnFacts, 20060k Tl cakulations takes into acoount the




tollowmg resources: 1) Amble Land; 2} Posture Lond; 3) Forests; 4) Oveans; 3 Infrastmciune
fieeglas fh EﬂErE!.- Comls. (Wae Le:r:lﬂlﬂ &Ll M%),

A comgamizom ol the Footprot and Biscapacily reveals whether existing natural
capital 5 suffeical K support conswnpton and prodisction pattems. A country whose
Footprint exceeds its Biocapacity uns what we call an eoological deficit and that means s
develnpment =m0 sustnmable. Vice versa if the EF is smaller than the B o s called an
coological reserve. A nationnl ecolegical deflcil can be compensated throwph wade with siher
mations thit process ecological reverses ar throogh liquidetion of national ecologicnl mssets,
I comrast, the global ecologecal deficn cannot be compensated theough trade and is therefore
equal to ovemshoot {Global Foctpring Metwork, 20063, The ghobnl ecological deficit might be
minimized by minimmizing the global BF, Simce the BF will decresse in ling with the
populotion sze, the consumption per person ond the rescurce efficiency, the ghobol EF cowlkd
e munlmzzed by controlling populatim growth, decrznsnie consumplim pef person and
prevailing technology o mprove resource efficiency,

The acdvantaps of the BEF - BC account method as that i ks single l2ure mdicarnor thit
casy (o understusd and 1o make & coompariaon of ecokical condition batween one naion u
the athers or of nation in different periods. Meanwhile, this method alse has some
disndvaniages since 0t 1) is only taking Into sccount naneml capital and ignoring ihe socinl
aimd hirman capatils; 20 excludes some cemands soch as fresh water consumprion, soi
crosion., ioxee pollution of asr, wates and lasd, industrial and desncstic wastes, in the
coleulotien: 31 s required n Enrge amaunt of the dma that are beyond what is available for e
small region and some of which is difficulr to obtain: 4) ignores the impacs of varying Thas
led oo preony estimartions used in the coboolnmons and 55 caleoboies the resources chat maosily

are mot availlable m seban anzas. This fact makes e method ix not sunable to be wsed For




assessing sustninability of iy, Hence, Graymare {305 stned that this method = not

suitahile for psesment of susttinability of saall region, inckiding city hned.

ML The Ciry's Functbons and [ts Consequences

Generally, a city playvs economic and socml rodes as the centre of manulaciuring
industry, and or of publa services. As the cemtre of mamifactusing industrythe hnkage
hetween clties and s bimerbnd & growing mostly related (o the prodection process. As the
centre of public services, o city provides the serveces that facilknte not only for &s inhabitant
bt alsy the people surroundings. Thers ane theee categoriss of serveces provided: 1)
Consumer Services: I) Production Services.: 31 Public and Goverment Services.

Thowigh the exisences ol cities have signilicant ndes for the regionsd groseh even
national scele, in fact. cities are not self susaining, They ore uspally most ese resources
inelfcsently compared o rural mreas . A cily 15 acomples systen areatly depesdent on ouler
mesourees {Figure 3.0, In order o sustain city's life, it takes air, water, energy, Fooxd and
afher resoarces aml produces wastes as these resaurces s, Mos ol thess reseurces is
imaported Troom eear and distant farmbands, forests, mimes, and walcrsheds. Most of wasies

proscficed & plso discharged into or end wp m air, woter sad bind owtside the boundaries,
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Figure 3.1, Crude model of major inputs and outputs of an urban area
i Bowree: Miller T1,, 1990)




Thowgh some resources meed for city life could be imponted to the ciy, there is only
o pesiiree thal cannnt be imponed and s confined within the city boandary . In lise with
ity s o ltiom growdh, the lnd available is becoming scarciey, Meanwhile, affecting by
the push fectors as well the pull facvors of o city, he city's populaticn growt canngd stop o
increase, then it becomes overcrowded and or expasds upward. Then, the envisonmental
preblems will anse when the exiztmg populstion and is actvities exceed the max imum losd
bt can be supported by eoosystem. in other words, the clry carmyling cupacity has ewceaded.
Theretore, the lund resource coarmying copaciy is necessury to identify and 10 use a5 the bass
of making city planning decsion.

As mentionad before, the land available in a city is nsually very limited and relatively
limire in quamEry, However, the cily’s [l s very dvonmee, i all aspects, demosraphic,
sovial and economy of inhobitants as well development pelicies, by which they will affect the
lwiwdl wse chanzes. Basically, the availabilicy of bisd in dse city can be divaded into pwo
catepory, protectad areas and vsable arens, Protecied aress include unsuitnbde areas for
:Jn::'i.':lnpmcnl silich s 1I|r||lp].' Faml, ooding areas, erc s areas 1hin have ecobopical
Fuasctans such areas surromndings lake or pond, accas along mversade, arcas along coastal
line, etc, All the prodected arens con not be wsed for any development purposes. The fotal
prodecied srens exist inoa city is influenced by the physical condition of that city that is
constricied natirally depend on the foem, structsme and coendition o thee wiikesbed in wWhen:
that city = located. The hvdrokgical interrelation berseen a city and the watershed i where
thd wity is located reflects the notural copital of thot ity

The real available of land i3 usshle areas that can be dividad o existng built areas
and un-hail areas, The existing buile areas comprises the land for ol activities purposes such
hsrusimg, industy, wade, sl facilines and public facilines. All builde g and scrvice

tacilities existed in o ety is the built copital that the city has, The existing pattern of the lnnd




uses s influenced by the specific function of o city, the number of populstion and the social
coidfanee level of mhabaibnt 10 meand that the seed fof land per petson af & oty is rellecied
by the specilic city fenction {social |.:i||'|i1.|l'| and the sncial economic level of inhahitmi
{lswrnen capitalj.

Thi un-built area available moa ciy is the remaining s thar can be wsed Tor dee
frare dielopment. Simplity, fom quantitalive aspect side, the land carrying capaciey of 2
city excecds i the wn-hailt area is no gvaklable for any other development. However, the
loned carrying capacity cannat cnly be seen froem thist aspect, # also st be analyzed inferm
af #3 guealicy.

The quality of the prodeched area is poor when #s condition does ol function
ecelogically a it showkl, Someiomes, than areas are existed i city, bar there are mo frees or
sccupied ilkegally by some people, Inthoi case, the lond corryving capacity of the protecied
areas con be said as in poor conditees. Simalady t tal pencpal, tee guality of he usabke
arens, bailt and un-buil, is poos if their condifions does nod refect combortable areas for life,
The combitemns ol wsiahle areas can be seen rom social |.'.I.'HIII1I'I'.i|.":h.'I"i|,'H,:|.'.| ol imb b <, 1he
lewel of crimes, the kel of air and warer polluton, the crowding isdex, the availabslity of

public tucilities and infrastnictunes, cte,

1V, Developing U Misdel
Based on the heoretical reviews discussed cadier, it can be inentiived that it s
needed to develop the land carmving copagity model that i suiakle for ¢ty environmental
characteriastics. Svsematically, the concep? of the model can be szen i Figune 4.0,
Cenntitatively _ the mathematicol function of the land carrying capacity i
Y =[(8. N

Where
T = Lamil Camrying Capaciy Stanes




5 =Supply tAvalabdiyp ol lasd which depends oa the sanseal capital and the bualt capatal
[ = Denand of land which dapends on the il capital amd the human capital

If 520 =the land carrymg capacity docs o exceed

If 5=} =the lund camrymg capacity exceeds
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Fizure 4.1. Coneept of Land Carrylng Capacity Model

Meanwhele.
5=Ta - PA - BA_ o
D=HA + SEA+ PFA

Where:
TA = Total Arca of & city
PA = Prowecied Area
BA = Built Ares
HA = Ares needed for the development of housing purpose
BEA = Area needed for the development which depends on the city function
FFA = Arcaneeded for the developmacnt of public facilities puiposes

As mentioned earlier, the gquality of Tand wvailable in the city is also needed s be
asscssed. The assessavcnt of the Land gualiy s needed or idenifly whether the conditions of
area propeely supports the functions or nel, The method of the bisd guality assessment i the
spatinl anadysis methods. [0is needed woconsmucts all parnmeters for each tpe of land wee

P thomns thist re flects the sdeguate standard reguimed (o support the Tusctons. Adfer data




rzlned to the pprameier are collected. ithey are plotted into & map, This map will show where
the aned b5 dn oo, modetite of good conditmns. 10 such of oty dominantly Bas poor ares.,
it means that in erm of nd quality. the carrving capacity has exceed, Then. the priarity
actioa peceianm of development is mot & cxpaind but s o repain and o increase the gualing,

=uch as by conducting revitadization, providing more adeguate public facilities, 2ic,

Y. Concluslon

A city has significant roles on the economic and social development of the wider
megson, The eavicenmental quality of cities imust be sustained m sech comditions thiat can
aplimally suppant that regional social economic finction. That condition can be achieve onky
i e o] corrying capacity of a city does notesceed, o addation, the papiemm ol B e ang
the quality of lond is approprinie with ihe fupction, Hence it can be snid that. wrban lamd use

decisbons are critical detemmanty af environmental quality .
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