Impact of SLR on Coastal Cities

TABLE OF CONTENTS

.................................................................................................................................................................. Page
PREFACQCE ...ttt ettt eee et et sa e et e e ei e s ae b bt e e et eaees saeatastesssetestetssaseressasss sebeetesseesssesennas 1
PREFACE BY INDONESIAN DIRECTOR .....ccccooimiiiiiinitint ettt ettt st enesseenvess s aaenssnens i
RESEARCH TEAM IN INDONESTA .. ..c..oooiiitiiitiirtret ettt ettt st es et s rease e e aeas et s b e as s senenns 1
TABLE OF CONTENTS ...ttt et e ete ettt ettt st ettt sas steasteaseeseseassasansaesssens saesaesseesseerreanesoneansees v
LIST OF TABLES ..ottt ettt et ettt e st s e et e et et asen e ssebesae s sesesseasesbessenerssrensesteane sebeneas vii
LIST OF FIGURES. ... .ottt ettt ettt et sttt st steste s st sneeteante shesbeassasseesessaasansaassasse saereans ix
LIST OF PHOTOS ...ttt ettt sttt ettt e s s e st s s s bes 2o bese e s ansansaseanenessansasns sevesnnes X
ABBREVIATION ......coooiititit ittt ettt st eta e saes 2este e st esbaastaesessessasseass sesssessssensbesssessannssrsbans sereeste s X1
PART ONE - INTRODUCTION.......ccocttiucicntericrisniossescersossessasssosoosssssossessessorsrssasss .1
1.1, General FrameWOTK ..o ettt ettt et sv e es s saesse st e sbs eseesamaesessebesesrenens 2
B 20 AN et ettt et et e Ses e te et e st e ettt sete e st s Setbeat eren eheabbesbeabeasaenn et eereereebeatens 3
1.3, SCOPE eoveeeieren et et a e r e h Ao Lot Sehe bt et e e st e et e et shes Rt ea e et e s s b e eaess s an e s sebe e ben e e 3
1.4, ReSEArCh DIESIZN ..ottt ettt et sttt st et et st et e et et eteene b e e te s enes 3
1.5. Research MethOdOIOZY .....ccooiiiiiiiiiie ettt ettt eas sreesesebesbesreerennas 4
1.6. Seminar and WOrKShOPS ........ociiiiiii s et e eas s er et ene s 4

PART TWO - FACT FINDING ....cccoittiitttrinrrciurereersonstscscsesserossesssssssssssnsansenasnes
2.1 NORTH JAKARTA ..ottt ettt et e st ettt et e st bbbt sann
2.1.1. General INfOrMatiON. ... ...cooiiiiiiii it ittt et ee ettt £reeseeeeee e teeaas
(1) Natural Condition............ocoeciiiiiiii e e e e ens
(2) SoCial CONAION. .....c.ooimiiiiiiiiii e i ettt st e b e st saeereneee
2.1.2. Study Area Condition (Kecamatan Penjaringan in North Jakarta) .........coccoooeenncnnne e
(1) Physical ChaTaClErIStICS ......cciuiiiiiiieiiiiiicis et et st et
(2) Socio Economic Profile ...t ene e e s
2.1.3 The Effect of the Inundated Area on Building and Inhabitant's Live
(1) Building Deterioration.........ccooiiiiiiiiiiiiiii e e et b e
(2) S0CI0 ECONOMIUC ...ttt et s s st s e sas st e
(3) AAPIALION.......ooriiitieitcri ettt et et e e e
2.2 SEMARANG ...ttt cceeesceeeeiae s sesesess s sosesiss s s e 20
2.2.1. General Condition..........oiiiiiiiiiiie i e e et e e 20
(1) UIDAM SCOPE ...ttt ettt ettt et bbbt 20
(2) Inundated ATEa........oviiiiiiiiiiieiiiiint et s 21
(3) SHUAY AT ..viiiiiiiie ettt ettt bbbt b ettt ettt et eb et 22
2.2.2. The Effect of the Inundations on the Buildings and the Inhabitant’s Lives........c.ccccovrrennnenn. 25
(1) Buildings Deterioration ..........cocovoveuimiiiiiois ettt et s 25
(2) The Daily ACHVILIES ....ocooviiiiiiiiriiii et b s e 28
(B) AdAPIAtION ...t e e et e n e 29
2.3, SURABAYA ..o ettt s et en e ettt s ene e nesen e hes 33
2.3.1. General COMAIION ......coc.oiiiiiiiiciiiiii i et saen s ere st ene e 33
(1) UIDAN SCOPE ...ttt ettt st et b e saes sttt b bt 33
(2) Inundated ATEQ..........coooviiiiiie e e e 38
(B) SHUAY ATCA..e. et et ettt e e s b eee e 39
2.3.2. The Effect of the Inundation on the Buildings and the Inhabitants’ Lives. .........cccccccecereenin 43
(1) Building Deterioration. ...........ccoooiiiiiiiiiiiin ceiiiceier e e o 43
(2) The Daily ACHVIHES ......c.oviiiiiiiee s e 45
(3) AdAPLAION ..ot e bbbt 46

Part-0 iv




Impact of SLR on Coastal Cities

2.4, DENPASAR .......ootiiitieitt ettt ettt et ettt eae e ees e s et e et e ae b et ettt bt e e ee s ea e s e et een e ee seenes temean 47
24,1, GENETAL .o e e s s st e 47
(1) Urban COonAItION.........oeiieiiteicinnnis sttt ettt bttt ottt es b 47
(2) INUNAALEd ATEA .....ouoiiiiiiiiinii e e 48
(3) Study Area CONItioN .........cooeveiiiiiiiiiiei ettt bbb et 49
2.4.2. The Effect of the Inundation on the Buildings and the Inhabitant’s Lives .........ccccececvvvninnnnnnn. 50
(1) Building Deterioration..........ocovuvmiiiiiieiiiiie it e s 50
(2) The Daily ACHVILIES .....oiviiiiiiicice e e e b, 51
(3) AdapPlation........ccuiviiiiiiiiiet et b s e s 52
2.5, MATARAM ...ttt ettt ettt aene shemtete sttt eneesaatseeneeees 4t ssebencereeaeeuesfescesannn shees
2.5, 1. GENETAL ..ot et ettt et et r e e e e e st ke neees e eene e ereeete e et eas 2ennes
(1) Urban Condition
(2) Inundated ATEa........ooiiiiiiieei e s b s
(3) Study Area Condition .........ccoovuiueiriiiiiit s e s 59
2.5.2. The Effect of the Inundation on the Buildings and the Inhabitants’ Lives .......ccccooeevivrveicrnnnne 61
(1) Building Deterioration.........ccciuiueiemeiiriis ettt et e er s e 61
(2) The Daily ACHVIIES ....ooveviieiii et ettt sttt e ea s 64
(3) AdAPIAtION .....ooiiiii et s e bbb 65
2.6. BANJARMASIN ...ttt sttt e se et e ettt eseateae s eeeses e et eeetteae seseemnesressanesensassneeneas
2.6.1. General Condition "
(1) Utban Condition .....i..oiiiiiiiiitt ittt nt b ettt eb b e b eed b s e b e bbb bt een e s
(2) INUNAALE ATEA ... et s
(3) Study Area Condition ...t s 69
2.6.2. The Effect of the Inundated Area on Buildings and the Inhabitant’s Live ......ccccooeceeeninneennee. 71
(1) Building Deterioration..................... T OO YOO PO TPt 71
< (2) The Daily ACHVIHIES .....oeieeeiieetctt e et sb st sres b s anes 72
(3) AdAPIAtION ....oeeeinii e e et bbb 73
2.7, MAKASSAR ..ot s s e e s 74
2.7.1. General CONItION. ......ooiriieiieenienie i e rreecteen e seee et eie e st sheesteseneetreesstetessenennes soremeessaeenoreesnres 74
(1) UDan SCOPE -...ceeeeieceieetctit ettt et bt bbb 74
(2) Inundated ATEa.....cooeiveeee e e s 78
(3) Study Area Condition ... e s 79
2.7.2. The Effect of the Inundation on Buildings and the Inhabitants’ Lives ..., 84
(1) Building DeteriOTation. .......cucveeeiriiiiriiiineis e e et sasrencanenens 84
(2) The Daily ACHVIHIES «....oviiiiiiiiiiicict ettt et e 2. 89
(3) AdAptation ..........ccomeiiriiiieiece e s e s 89
PART THREE - LOSS MEASUREMENT
3.1. Loss of Building Analysis ......cccoceveeereriencin et et ettt et era e b teas srabbeabneaniras
3.2. Loss of Productive HOUTS .......cccooiiiiiiiiiiiint ettt e
3.2.1. The percentages of respondents disrupted by inundation matters
3.2.2. Time Spent During Inundation Periods............cccoiiiiiiinnn v, e s ere st
3.3. Loss of Residental Areas in Term of Damaged HOUSES .......cocoeceveenieiiienine i ettt
PART FOUR - MACRO ANALYSIS ON GIS .....cccccemuermnneerereceennsennroceesscennsesnseses 117
4.1. Methoand Data Available..............c.occ.c... o] e et s 118
4.2. Identification of Current Areal Zone on GIS ........... ettt ettt bt sttt a e e rere ettt en seeearenn e erenn 119
4.2.1. Landuse Identification through Satellite IMage............cccoeeveviiiiiiiis e e 119
4.2.2. contour zone identification from geological map data .....................ccccceervrcerrerreerieiree v 123
4.3. Identification of Damaged Area After SLR ... et et e e 125

Part- 0 v



Impact of SLR on Coastal Cities

4.3.1. Future Coast LINE ...t ittt et oottt seaas saseesesesasesasnnas 128
4.3.2. Future InnuNdated AT€a.........ccoveeeuemiieiiii ettt rerereses e et se et snes st rerea e 129
4.4, Total Loss of Living Areas in Terms of Damaged HOUSES .......ccecoeeeeniairnincct v 130
4.5.- Description and Evaluation of Possible Adaptation on GIS............cccooovviciiie v, 130
PART FIVE - CONCLUSION AND RECOMMENDATION ......ccccovinrinsncnseancivnnnes 134
5.1 CONCIUSION. ...ttt ettt sttt et et saee st tes e et sees stetatessanessse s b s smsnsessene seren 135
5.1.1. LoSS MEASUTEMENL .......ooiiiriiiiiiiiiiiicis ettt ies et s se e s et anas e 135
5.1.2. Impact Of SOCIO-ECONOMY .......cccceriviriririiirrcere sttt ettt e stes stetet et e sas s sssnenenesenanses sressse 135
5.1.3. Influence of SLR in each area............ ettt et ettt s et et na e aes 136
5.2. RECOMMENAALION ....c..oouiniiviiiiiieiieiirie ettt ettt ee e eas e et et casssessstassessstesnens sersarassreresessasasansenes 137
5.2.1. Further development on 10SS MEASUTEMENT.........c.ocveerevreieree eeeiee e et ess e et eeseae e 137
5.2.2. Policies in view of SOCI0-€CONOMIC POINLS. ....oeiieieeemirieiceeetints oot ieteereree e e 138
5.2.3.Suitable policies for €ach area..........cocoueeivrieivnin e e s 139
5.3. Application t0 Other TEZION/CItIES ......ccecreeuiriieierires ettt eretes cenresvenas et 139
5.3.1. BaSiC UNIES.....coiuiiimiiiiiicrteiieet cteittsee sttt eaestes et et she et e s et aas sebeseasetesasesesenesesses e 139
5.3.2. Methods ..covvimeiericciinince e e b et et et bbbt s e s s nanen o 139
5.3.3. Unit fOr MEASUTEIMENE.......curuiriiireieeieeient ettt ettt saeseaees sateenesaeatese st saeseseseessan sesebeneereren 139
5.4. Setting up practical strategies adaptation .........cccooceieeiierries et s 139
5.4.1. Financially best efficient SOIUtION .........coeriririiiiiiiis e e 139
5.4.2. Socially feasible SOIUION ... ...cococcvviiiriiceeie et ettt etes et e eres s et sme st eeenens 140
5.5. Designing future images Of CIHES ..........cccoeiireireriin ettt ceve et re et et eteerenees eas 140
5.5.1. Viewpoint Of MISSION ....cocuiviriiririecetceires ettt esetet st e steee st e e seesesass et e eeeseans srenieneasnes 140
5.5.2. Longitudinal adaptation and future urban image ..........cccovvevivreereees e s . 141
BIBLIOGRAPHY esesseseetes srasunsnensassssssasssesasasaes seens 142
APPENDIXES : ' : 145
Appendix 1: Questionnaire and Survey Guidance : - 145
Pengukuran Kerugian Bangunan Rumah Secara Fisik
(Questionnaire, Measurement of fisical loss of residensial building) ... i, 146
Pengukuran Kerugian Rumah Secara Sosial dan Ekonomi ' ‘
(Questionnaire, Measurement of social and economical loss of households) ............................. S 166
Penunjuk Pelaksanaan Survei Lapangan -
(Manual for field SUTVEY) ..o e OO 169

Appendix 2: Recapitulation of Cased House

Penjaringan sub-district, JAKATta...........occociiiioiiiinirnt ettt ettt ettt s e
Loss measurement of houses in Penjaringan sub-district, Jakarta
" 1. ONE SLOTEY HOUSE ..ottt sttt s s s eens e
2. TWO SEOTEY NOUSE ...ttt et ettt ettt ettt et ae st ane s setesesansasneses sen
Tanjung Mas sub-diStrict, SEMATANG........ccccoveerveriiieiiecc ettt e v seesssae e st rnne ereens
Loss measurement of houses in Tanjung Mas, SEMArang........cc.ccceecruerereenins cereeinmrernsnsssssessensoens oes
1. ONE StOTEY MOUSE ...t tiete s trie et es e e et ess stes s et aese s besbesaesessensanse borsesentensarisses sos
Rungkut sub-district, Surabaya
Loss measurement of houses in Medokan Ayu & Ka11 Rungkut sub-district, Surabaya................ ... 208
1. ONE STOrEY NOUSE .....eiveicieciiiiciit e T e st e e en e en cereetareesans s oos 208 .
2. TWO SEOTEY HOUSE ....eoniiiiuiiiiiiiiiiiies sttt ree e esreettebe st setssees sabesaesestnnanas ses 213
Serangan sub-district, DERPASAT ..........c.coviiuiiiiii e e s e 220
Loss measurement of houses in Serangan sub-district, Denpasar ...........c.occccocevirreret venvrrieernnnan, 224
1. ONE SLOTEY NOUSE ...t ettt e eseseeaes e et e 224
Ampenan sub-district, Mataram...............ooouiriini i st cesestensens 229
Loss measurement of Ampenan sub-district, Mataram ...........cccocvvveveriinees civieeieeceeeceeceeereve e . 235
1. ONE SLOTEY NOUSE ....ccvretriietatinireeiees sereseitesetet st etne s esaesss et eeensa s st esssarassess seens e 235
North Kuin sub-district, Banjarmasin ...........c.ccoooviiiriiin s e ST S 240

Part -0 vi



Impact of SLR on Coastal Cities

Loss measurement of houses in Kuin Utara sub-district, Banjarmasin......c...ccocccoeveeinnen vincennnnans 246
1. ONE SEOTEY NOUSE «.ccenveiiiiiiiticiiiet e ettt rerteb e e bbb s b sae shes 2t seteens st e 2o 246
2. TWO StOTEY HOUSE ..ottt sttt et ettt s eae s be s aeneen ses 249
Cambaya sub-district, MaKaSSaT ............ocooiiiiiiiii et e e 254
Loss measurement of houses in Cambaya sub-district, Makassar............ccocovirveriecie e, 257
1. ONE SLOTEY ROUSE ... ettt ettt s ssasanncnesntste sae 257
2. TWO SEOTEY ROUSE ..ttt ettt et st as s shb et e s rens e 260
Appendix 3: SATELLITE IMAGE ANALYSIS GUIDANCE 266
1. PIEPATALION ..ttt et st ot sr s s s e e st s by Sons e R e bt et et 267
2. Identification of land use zone, and polygon data entry ...t e 267
3. Altitude zone data entry, and overlay with land use zone .......c..cccccooiiiniin 269
4. Measurement Of QT ........cocviiiiiiiiiiiis ettt e st e 270
5. Cross tabulation between altitude zone and land use Zone ..o 270
ATINEX .o.oiiotiiiieeeente st e et cotereests e ottt b e s b eatreetens Sabe e eae e e aree e bbe bR e SRt s b faseabeetb e e b e et e e Rt et ee eabee s be e tbneenres 271
Appendix 4: OUTLINE OF SEMINARS AND WORKSHOPS 276
1. Seminar (19-20, Mar. 2001, Hotel Santika, Bandung) ... ... ... c.. oo e con e v e e v s e e 0277
2.Seminar (12-13, Mar. 2002, RIHS, Bandung)... YU PR 2 3
3. Lokakarya (Workshop) (3-4, Feb. 2003, Hotel ngga Bandung)) ve e e e e e e e e 285
LIST OF TABLES :
Table2.1.1. Water temperature in Jakarta bay and Seribu Archlpelago ........................................................
Table2.1.2. Average salinities (per mil) Jakarta Bay, 1996 ..ot
Table2.1.3. Rise and fall of the tide in Jakarta bay, 1993 .........cooooiiriii
Table2.1.4. Households in JaKarta ULAra......c..cooeccerereeinirienveriimnienee et e eae et as s
Table2.1.5. The total housing devided by its physical condition ..........cccccoooiiinnn i,
Table2.1.6. Total Population of North Jakarta-2000...........ccccoiiinim i e
Table2.1.7. Building types in Penjaringan-SubdiStrict............ccovoiiiiint i
Table2.1.8. Land used in Penjaringan ...t it e s
Table2.1.9. The village and population in Penjaringan Kecamatan ............cc.oveveviiiviis vennineiccnsiiniceenn
Table2.1.10. The livelihood of the people in Penjaringan Kelurahan..........cccoooioiin i,
Table2.1.11. The function and finance loss of building by Inundation...........c.ccoeveiiinis i,
Table2.1.12. The effect of inundation to other daily aCtVItY ....c.ccovveeiiiininciiiien e
Table2.1.13. The effect of inundation to other daily aCtiVity ..........ccccocoriieiniiiiiini e e
Table2.1.14. The effect of inundation t0 INfraStrUCUTe........c.ccocviiiiiiiiriiict e e
Table2.1.15. Action against flood .........c..ccoociiiiiiii it e e s
Table2.1.16. The effect of inundate to infrastructure...........cccocoiiviiiiee i e,
Table2.1.17. The effect of inundate to Infrastructure...........ccccooivveiiiicc i e
Table2.1.18. The effect of inundate to infrastructure............c......... et ettt r oo b s s tes st teas e nersneans
Table2.2.1. The Growth of Households and Dwelling Units NUmMDbErS......cccoueeeiireeeniceerenme s
Table2.2.2. Occupation of Inhabitants .......... ettt ettt st et et e b e sas s ke h e e s e e s e eraen
Table2.2.3. Education of Inhabitants .............ccccocvininii i, :
Table2.2.4. The total number of existing houses in Tanjung Mas village
Table2.2.5. The performance of constructed dwelling units (houses) in Tanjung Mas village ....oovvveeeeene 26
Table2.2.6. The Effects of the Inundation on The Inhabitant’s Lives ........ccccoerinennnene. s 28
Table2.2.7. The Growth of Urban Population .............c.ccoiiiiiiiiiiiic e e 32
Table2.2.8. Adaptation of the inhabitants' iVes ... e 32
Table2.2.9. The reason of that inhabitants IIVE ..........cciriiiiiiiri e e 32
Table2.3.1. Kecamatan and Kelurahan in SUrabaya........c.ccoveecieienerres sirenescniececeeinreene cveeressiesene s 33
Table2.3.2. Inundation Height and Duration in RWs of Kecamatan Runkut...........c..ccccoonn e 39
Table2.3.3. Kelurahan in Kecamatan Rungkut ........c.ccoccooiiiiiiniriniecececee e 40
Table2.3.4. Occupations in Kecamatan RUNGKUL .........cccoiiiiiiiiiniiii it e 40
Table2.3.5. Land use in Kecamatan RUNGKUL .......c..cocociiiiiiiiiiiii it ettt 41
Table2.3.6. Industries in Kecamatan RURGKUL ..o i e 41
Table2.3.7. Facilities in Kecamatan RUNGKUL .......c..occiiiiiiiiniiiiiie vttt e st 41
Table2.3.8. Building Types in Kecamatan Rungkut ... e e 42

Part - 0 ' vii



Impact of SLR on Coastal Cities

Table2.3.9. Deterioration of Building Components ...........ccccoooiiiiiii ot e 44
Table2.3.10. Daily Activities Disturbed by Inundation ... 45
Table2.3.11. Life Line Disturbed by Inundation ............coeccoiciiiic i e 45
Table2.3.12. Schools not Disturbed by INUNAAtION .......cccciviririiieii ettt e 45
Table2.3.13.Adaptation by INhabitants ... s 45
Table2.4.1. Geological Condition of the Denpasar Land Unit .........ccoooiiiiiicin i 42
Table2.4.2. Type, length and function of COAStAl ATEA .........cooviviiiiiiiiis e 48
Table2.4.3. Livelihood of people in Serangan ... e 50
Table2.4.4. OutdOOr ACHIVITIES .....coiiiiiiiiiiiiiiii i e ettt e eren e s 51
Table2.4.5. INAOOT ACHVITIES 1.eeiveuieeeeeriiiearie oo oottt ettt ebe et seee cemaeeuesassanersanseansessaae s sneshesen s neie et ne 52
Table2.4.6. The activity after inundation ... e e 53
Table2.4.7. People who clean the house after inundation ... 53
Table2.4.8. The number of people who clean the house ... 53
Table2.4.9. The number of respondent who spend their money to clean the hOUSE .........ccccoevuervvmrrireinns 53
Table2.5.1. District and sub-district of Mataram ............occooiiiiiiiii e e
Table2.5.2. Location of Inundated Area in Mataram in 1992

Table2.5.3. Composition of Residents JOb ..o e
Table2.5.4. describes types and number of infrastructure existing in the area ... 61
Table2.5.5. OutdOOr ACHVILIES ..cvvereviiririeieerieiii s sttt s eebeeae s er s st e bt e bbbt sere st sttt ens 64
Table2.5.6. INAOOT ACHIVILIES .....ceririiciiiciiiietiii sttt e bbbt st et ia 65
Table2.5.7. TRFTASITUCIUTE .veiviiiieierriterciteitens et ettete st st e et b et sae e en s sa s e e eae shebseas saeesbsareateebenin et ee 65
Table2.5.8. DISTUTDANCE ...oecvieiiriiriiiicee e sttt et s e a e ean bbb fent sttt 66
Table2.5.9. Effort to prevent water entering the hOUSE ... 66
Table2.5.10. Effort on house ClEAnINg ........cooociiiiiiiiiiii i e e s 66
Table2.5.11. Person cleaning ROUSE ...t et s s 66
Table2.6.1. BUIldiNg TYPE <.corriiericiie ittt sttt et be s encen e 68
Table2.6.2. Data of others daily aCHVIEIES .....cccvverieririiiiiiiiiiis s e 67
Table2.6.3. Data of s0cial €CONOMIC ACHVITIES ....ceeiuiruiriiiiiiiciee it sttt sttt et sn s 73
Table2.6.4. Data of INFTASIIUCIUTE .o.viiviriiiiiieieiertet sttt see et ete ettt cr e n 73
Table2.7.1. Coverage Area and Population of each District ...t 75
Table2.7.2. Data of Makassar marine geology elements — 1999 ... 77
Table2.7.3. Flood/Inundated Area in MaKaSSar .......c.ccociiiiiiiiiiiiint ittt 78
Table2.7.4. Population of Sub district Cambaya ...........cccoiieiiiiriis i e 80
Table2.7.5. Education FACIIHES ...c.cccccoririirmiiiieieiie sttt et e et cesn et 80
Table2.7.6. Number of Houses based on Type of Building Material ..o 82
Table2.7.7. Types and specification of existing houses

Table2.7.8. Housing Condition ..........cocoevreveiiiniirinnc o,

Table2.7.9. Daily Activities disturbed by Inundation ... e
Table2.7.10. Social and Economic Activities disturbed by Inundation89

Table2.7.11. Interference to People’s Comfort ... ..ot i 90
Table2.7.12. Kinds of Action against FIOOd .....cocoiiiiiiiniiiiini it et 90
Table2.7.13. Kinds of Action after INURAALION ....cociiiieiiiiieiiiiii e e 90
Table3.1.1. Score Functional of Aspect COMPONENLS ..........ovviiiriimimiiiins sttt sre e 95
Table3.1.2. Cost Percentage of Detached House ... U OO OPPORPN
Table3.1.3. Damaged SCOTE ......ooviviirimiiiiiiiies oot s e

Table3.1.4. Score of Bullding ASPECt .....c.cccocviiiiiiiiiiiii et e s e e
Table3.1.5. Intensity the INUNAALION ......ccooiririiiiiiiiii i e s s
Table3.1.6. Average Percentage of Function Loss y

Table3.1.7. Averaged Investment Loss and Averaged Function Loss in 7 Citi€s. ....o.ocoorvniiinccnc . 100 .
Table3.1.8. The Comparasion of Total Loss in Platformed House and Landed House .........ccocceniveiensn 103
Table3.2.1. The Percentages of answers on respondent activities disrupted by inundation . .......... s 104
Table3.2.2. Time Spent During Inundation Periods. ... i i 105
Table3.3.1. Description of Loss in Penjaringan Sub-district 106
Table3.3.2. Estimated total loss of Building Materials in Penjaringan Sub -diStrict...........c.ccccevrveirncne. 107
Table3.3.3. Description of Loss in Tanjung Mas Sub-district...........cccococoovivinins. et s 108
Table3.3.4. Estimated Total Loss of Building Materials in Tanjung Mas Sub-District ............c.ccoovnnine 108

Part-0 viii



Impact of SLR on Coastal Cities

Table3.3.5. Description of Loss in Medokan Ayu & Kali Rungkut Sub-district ... 109
Table3.3.6. Estimated Total Loss Of Building Materials In Kali Rungklut Sub-District ..........c............. 109
Table3.3.7. Description of Loss in Serangan Sub-district ... e 111
Table3.3.8. Estimated Total Loss of Building Materials in Serangan Sub-District .........cccoceevviniennnnne. 111
Table3.3.9. Description of Loss in Ampenan Sub-diStrict ..........o.ocooviiiiiimiii i e 112
Table3.3.10. Estimated Total Loss of Building Materials in Ampenen Sub-District .....ccccovveiiiiiinnnis 112
Table3.3.11. Description of Loss in Kuin Utara Sub-district, Banjarmasin............c.cc.cccoooenen e 113
Table3.3.12. Estimated Total Loss of Building Materials in Kuin Utara Sub-District .......ccocoovenninnnin. 113
Table3.3.13. Description of Loss in Cambaya Sub-district, MaKassar ...t coinnnenniinennn 114
Table3.3.14. Estimated Total Loss of Building Materials in Cambaya Sub-District ..o, 114
Table3.3.15. The Comparation of Total Physical and Social Loss in the Seven Survey Areas .................. 116
Table4.1. Secification of available satellite iIMAZES .......ccvevvrervereriicinis et e e 118
Tabled4.2. Analyzed cities and data utilized/obtained ..o, 118
Table4.3. Table of area (hectars) of each land use * contour zone (Semarang)..........oceoeernnnnnne e 126
Table4.4. Table of area (hectars) of each land use * contour zone (Makassar)...........occcovvnerininee snennees 126
Talbe4.5. Average features of sampled houses

Table4.6. Summary Of MaKasSar........cocoveveecoiiiiiiit it e bbb sbene e
Table4.7. Tidal data...............ccocoiiniin i,

Table4.8. Partial loss caused by one time inuURdation ..ol e 130
LIST OF FIGURES '

Figure2.1.1. Administrative border North Jakarta DiStrict ..o e 20
Figure2.1.2. Map of North seashore Jakarta Reclamation Planning .........c.ccccviviiiii i, 22
Figure2.2.1. Existing Condition of Semarang Territory ..ot e e 20
Figure2.2.2. The Spread of Flood Areas and Land subSidence ...........c..cccooiiii it 22
Figure2.2.3. Existing Condition of Tanjung Mas Village Territory ........ccococoniiinncie it 23
‘Figure2.2.4, Deterioration of Building Elements ...........ccocooooniiiiii i e 27
Figure2.2.5. Sketch of the Building Physical Adaptation Method ... 30
Figure2.2.6. Typical building Physical Adaptations ........c.cccooviiiiiinie e e 30
Figure2.2.7. Furniture Adaptation ..........cccoeeiiiiiiiiinis vttt et s a e e 31
Figure2.3.1. Territory of 28 Districts in Surabaya Municipality ..o e .28
Figure2.3.2. Coastal Areas in Surabaya City ..o e 29
Figure2.3.3. Mean Rainfall Height ... et 30
Figure2.3.4. Inundated zone in coastal @rEas .........c.ceeeeieiiiiiiieiiiet it s 31
Figure2.3.5. Overlapping of Contour Line and Inundated zone ... il 31
Figure2.3.6. Flooded Area in Rungkut DISITICE ......ccuvoviiiiiiiitiietiic et s 33
Figure2.3.7. Study area SELECHION .....ov.ceevcueverreceiiiccas e tniecreisseretoss cuesetoseesesesssensasasasanasss seesaetsssenns 40
Figure2:3.8. Land Use Planning in Rungkut DIStIICt .......cccooiiiiiiiiiiiit e e 42
Figure2.3.9. Planned Area for Housing in RUNZKUL DISITICE w..ovvvvieriiisiiereieis soeeeeeeeeneesocsscesensenens senees 43
Figure2.4.1. Land Unit of Denpasar City ........ccccooiiiiiiiiiiie it b 1o 47
Figure2.4.2. Settlements area spreading over Denpasar City .........cccocieiniiiiinc e e 438
Figure2.4.3. The expansion of the Serangan Island ..., 49
Figure2.4.4. The location of Serangan Sub-diStrict ...........ococovimmmeeii e e 49
Figure2.4.5. House in Serangan Sub district (Owner: I Nyoman Tanda) ............cocooooii 52
Figure2.5.1. Land Use Planning Map of Mataram - 2004 ..........cccccoreuirurmmimmesreenmemneensensensessessenes sesseceecs 57
Figure2.5.2. Coastal Area of Ampenan DistriCt .........ccoooviviiiiiii i s 57
Figure2.5.3. Elevation of Ampenan coastal ar€a ...........cocovevreiioiiis i 58
Figure2.5.4. Study Area (Part of Ampenan Beach) .................. OO OO OO RSO OOON 60
Figure2.6.1. The location of Kuin Utara Sub-diStrict ... 69
Figure2.6.2. The location of cased houses (the black dottted are the cased houses) .......cccccoeiieneriiiin 70
Figure2.7.1. Location of MaKassar ..........ccccviiinii v ; 74
Figure2.7.2. Aerial photography of Makassar Municipality

Figure2.7.3. Inundated Area in Sub District of Cambaya ..........ccccoovviiinin il e e
Figure2.7.4. Location of Cambaya Sub district ..................o..... et et
Figure3.1.1. General Scheme of Loss Measurement on Physical Building ... i 94

Part -0 1X



Impact of SLR on Coastal Cities

Figure3.1.2. Function Loss and Investment Loss in Banjarmasin (12 houses) .........c.cocoeovvecvircenenvnennnnn. 98
Figure3.1.3. Function Loss and Investment LosS in Denpasar...........cccoeveereeesevreenieeeeeonseens e e
Figure3.1.4. Function Loss and Investment Loss in JaKarta ..........cocccoocevimieeeerceoeveeceeeecree e e
Figure3.1.5. Function Loss and Investment Loss in MaKasar...........ccocoevveeeiine s e
Figure3.1.6. Function Loss and Investment Loss in Mataram ........c.ccccooenviiniersonieeveeeeeereece s e
Figure3.1.7. Function Loss and Investment LOSS i SEMArang.........ccoccceeeeeovniereess suerneneeieeeeeeerese s s e
Figure3.1.8. Function Loss and Investment Loss in Surabaya .........cccccoceceenviiinensoreeeeececet s
Figure3.1.9. Resume Analysis Result of seven Surveyed Cities
Figure3.1.10. Building Type In Surveyed Cities.........cccveiirerecire ettt et s
Figure3.1.11. The Loss Due To Inundation In Platformed HOUSES........ceevereiruerneereeeiee e 102
Figure3.1.12. The Loss Due To Inundation In Landed HOuSES..........cccccoeveuiirninrinr vireniisrsere e e 103
Figure4.1. Identification of border lines between different land use / building types on satellite image in GIS

Figure4.2.  Zones of specific land-use/building types, on GIS ........cocemerieveeiee e,
Figure4.3.  Jakarta: Land USE ZOME .........cccceuiminicnenineet sttt rens et ese s s ese s esensasene
Figure4.4a. Makassar LA-NDSAT7 image: urban area ........ccccoceeeereierenves cveeeeeeeeeeseteeeeereeeeenee oo s
Figure4.4b. Makassar LANDSAT?7 image: surrounding area.......c.cc.cccceeeevieereres soeeeesvereecee e
Figure4.5. Makassar, special map for planning urban plant, 1:10,000.........cccccoeeenrrevrvvnn e ~
Figure4.6.  Semarang, CONOUT ZOME .........c.cueueueurueerrereins sereereneuraesersesseesentesatas sesosesssesasssnsesesssssesennns sesnsssns
Figure4.7. Makassar, CONtOUT ZONE ........ceeveeeereeeerniesie veeerreniereaseens

Figure4.8. Makassar, Land use * contour

Figure4.9. Makassar, Land use * contour zone, overlapped with satellite image
Figure4.10. Location of Seacoast line and 1m Contour line ........c.ccoeeeiiirnies et e
Figure4.11. Advance of Seacoast line and with drawal ofinundated area after SLR
Figure4.12. Provision of Bank & PUmP .....cccovoiiiiiiiiiiiii et et en e
Figured.13. ReCIZMAION .......ccccooiiiiiiiiiiien ettt ettt evterea et e e et e s sobassesassessasensensssees
Figure4.14. RElOCAION ....ocoiuiiiiietie e ettt et bbbttt a b ese et e s seasstes st eseb e eseannsrae s
Figure4.15. High-1ise DUIIINGS ...o.ooveviiiiiiiiiieiie ettt e et e r et b eeseseenn

LIST OF PHOTOS

Photo2.1.1. Existing condition of north beach, North Jakarta ..........ccccooveevviieiiniei e e 2
Photo2.5.1. Inundation around the ROUSES ............c.cooociiviiieiint e e sane e s 53
Photo2.5.2. Elevation A — B (Gatep Village)........cccouiviiiiiiiiniici ittt et naer e ene st 58
Phot02.5.3. Part C—D (Banjar VIIAZE) ......c.ccouruiriiiiiiet ettt ettt se et sr e e 59
Photo2.5.4. Elevation E — F (Karang Mulya Village) ..........ccccoverirveininrer v e 59
Phot02.5.5-7. TyPes Of CONSIIUCHION. ...cceeeveeierieeieriierieieie cerreetiesctretesieesseraesse saebessesseessensessassessessns sasssnsens
Photo2.5.8-9. Deterioration of Foundation ...
Photo02.5.10-11. Deterioration of Floor............ ettt ee —e—— e et teeteeaete e te e et teteateen tesesanee e neneesateartesneeann eenen
Phot02.5.12-14. Deterioration Of Wall............ccooovviiiiiiiiie ittt coretees e oneesenaeesnatasate soneeens
Phot02.5.15-17. Deterioration 0f CeiliNg........cccoirieieinieiiiiere ottt et oot ees ettt e se e e
Photo2.5.18-20. Deterioration of Roof
Photo2.5.21. Deterioration of Door and WINAOW ..........cvivivireiiiieiiiiit ceeereeeceenrreeeerreecseaae e eveeeeeseennres e 64
PhOt02.5.22-23. RAISEA FLOOT ... ceeieeereeieeeeeeeteeee eseeeeseevevestsssresseseses seentssasesseseneatsretsarateesn saraseassesseneneenns 65

Photo2.6.2. Wooden footpaths made of ulin tIMbBETr ..........cccovveieiienrerie e e e
Photo2.6.3. Water sold in container (20 liter/CONtAINET) ..........ccoovvriverrrieonscovmsseessennssssssessensssssn eresserennss
Phot02.6.4-5. Water supply from PDAM _........cc.cccviiieiiieies et esresseeescesresns evesvesneee e .
Photo2.6.6-7. Bottom beam is decayed because of the quality of wood ..........ccooeiiniiiinin i,
Photo2.6.8. Pile foundation of the platform house without bracing beam ..............c.coccccoiiiin i,
Photo2.6.9. Normal condition of the pile beam and mark of the height of water tide ..............coccccoeeinnn.
Photo2.7.1. Access road to Cambaya from Eastern part .........cccocveeeriiinns it e
Photo2.7.2. One of Education Facilities in Cambaya ...........c.coccoccicniimni i e
Photo2.7.3. Mosque in CambBaya .........occoiiiiiriiiiriet it st v st an saeenn

Part -0 X.



Impact of SLR on Coastal Cities

Photo2.7.4. Condition of Canal (Drainage), which is full of garbage ..........ccooooniii s 81
Photo2.7.5. Another main canal and seen that the water is overflow ... 81
Phot02.7.6. Garbage COMLAMMET ........coiiiiiiieiiiccet et ctee sttt et s b e st st sb s sbesae s 81
Photo2.7.7. Condition of underneath of house which is full of garbage ... 81
Phot02.7.8. Elevated FLOOT .....cc.ooiiiiiiiiici i ettt et e et s sbs e aes e eea 89
Phot02.7.9. Elevated FUMMITUTE .....ccooitiiericieiei e et sttt b st s 89
Phot02.7.10. Elevated FUTMITUTE .......oocccoiriiieniiiiiis ettt e ae s s aes s sas st shnbesaaasaanes 90
Photo2.7.11. EMbankment in @NtranCe ........c.c.ccovveiiiniiiics sttt serereae et b s 90
Photo4.1-3. Urban scale reclamation, undertaken by private SECIOT ........ccocoimviniiiiiies e 132
Photo4.4-5. Reclamation through disposal of garbage, waste SOl .........cocoieoiiiiininii e 132
Photo4.6-7. Example of flat house, Bandarhardjo, north Semarang, completed in 1998.......................... 133
ABBREVIATION

BCR: Building Coverage Ratio

BRI (1) Building Research Institute (2) Bank Rakyat Indonesia: (3) Building Related Infection
FAR: Floor Area Ratio

MOC: Ministry of Construction

MOE: Ministry of Environment

MOLIT: Ministry of Land, Infrastructure and Transport

NILIM: National Institute for Land and Infrastructure Management
PDAM: Perusahaan Daerah Air Minum (Local Water Supply Corporation)
RIHS: Research Institute for Human Settlements

ROB: Inundation caused by sea level rise (Jawa language)

RT: Rukun Tetangga (neighbourhood community, chonaikai)

RW: Rukun Warga (union of RT)

SLR: Sea level rise

UTM: Universal Transverse Mercator

Part -0 X1





