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Foreword

gdore than half of the world’s population now lives in urban areas. Rapid urbanization in Asian developing
gountries oxer the past half century has been followed by excessive urban population concentration in
Sery large urban agglomerations, so called as megacities. The UN defined megacity as a metropolitan area
gjrban agglomeration complex with more than 10 million inhabitants. The number of megacities in the
§vorid has increased from 10 megacities in 1990 with 153 million of population or 7 percent urban
@opulation of the world to become 28 megacities in 2014 with 453 million populations or 12 percent
S%rban population of the world. The United Nations expetted that by 2050 about 66 percent of the world’s
@Fopulation will live in cities (UN, 2014). '

Q
1

c
§Zhe rapid growth, high population density and high consumption rate of residents in megacities has led to

@ wide range of local and global socioeconomic and environmental impacts which requires attention from
the global cémmunity. Therefore, it will significantly affect the future prosperity and sustainability of the
world. TheSGreater Jakarta or Jabodetabek is experiencing continuous growth that seems to be an
unstoppablé’ phenomenon and at the same is facing various problems that may not have been
experienced, by other major cities in the world. The result of many studies showed that the carrying
capacity of #he environment, especially land and water in Java Island where Jabodetabek lies, is already
overshot. However, given the relatively rapid growth of Mega Urban Jakarta, it is possible that Jakarta will
grow to be the world's largest megacity.

Amid the global concern on the negative impacts of the continuing megacities’ growth on global
environmeft, the Center for Regional System Analysis Planning and Development (CRESTPENT/PAW),
Bogor Agricaltural University (IPB) has established Jabodetabek Study Forum since 2001. This Study Forum
has conducted biennial international seminar on complex mega-urban issues on Asian megacities as well
as urbanization and urban-rural linkages in Asian countries. The biennial conference has a tradition of
organizing two types of paper presentations, namely scientific papers and community papers. This year’s
conference will also open a session for local government officials. This proceeding book covers papers

from nearly all the presentations delivered during the conference.

We hope that this proceeding book will be able deliver the aims of the conference: to recognize multi-
dimentional aspects, perspectives and knowledge on megacities; to communicate and facilitate
experiencésjpolicies, and studies related to challenges of continuing development of Jabodetabek and
Asian Megagities, as well as solutions to address these challenges; and to bring up common understanding

on the devetopment of Jabodetabek and Asian Megacities.

Bogor, AfriN2015

Organizer
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ger'Ing!onesxa flood is a national disaster which has the highest frequency of occurence (37%) during 198§
=8 =

<uAti2014. Ciliwung watershed upstream hold an important role in protecting environmental quality fof
?%Bagc ar City and the capital city of Indonesia, Jakarta. Land cover change in Ciliwung watershed has led intg
T 9 P

gwﬁ;r@smg of build up area. As an impact, the land cannot infiltrate the water because of the impermeable
=)

o.Therefore land cover analysis should be done to measure the capacity of land cover for run
3re’d®tion. The gurpose of this research is to analyze land cover of Ciliwung watershed upstream in y.
32§1(§related to‘tun off for flood risk reduction. This research was done in Ciliwung watershed upstrea
z sg'Java Indariesia. The data thathas been used in this study are secondary datay, such as land covej
ez_’ta‘gyea' 2010 2nd administration boundary data, and precipitation data. The method which is used
study is CIT¥green model. The methodology was divided into three steps, which are preparation
lysis and output. The results of this study showed that storage volume in Ciliwung waters _h -.—
tream needed to mitigate the change in peak flow is 2.1703e+5 m3. The Curve Number (CN) and thg
th of run off’are 76 and 3.48 cm, respectively. The economic value of Green Open Space in the study
is $135,328,710.88 or Rp 1,757,515,730,000. a
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tershed is aterrestrial area which has a complete ecosystem from upstream to downstream. Part -f} :
systems in watershed are influencing each other. If there are changes in the upstream, then it wil
ct midstream and downstream. Ciliwung watershed is one of important watershed which sustain the
ironmental quality of Bogor City and the capital city of Indonesia, Jakarta. Upstream watersh
cosystem become an important part because it has protectional function towards all parts of watershed
JAsdak 2010). According to Decree of the Ministry of Foresty Republic of Indonesia, numbeg
5K.328/Menhut-11/2009 about Determination of Priority Watershed within the framework of the Mid
él’erm Development Plan Year 2010-2014, Ciliwung watershed is included in the list of national priol x

=@

‘ugogio] youps

U

D_-watersheds

gl

Eland cover change in Ciliwung watershed has been occured rapidly. The development of Clllwu
q/vatershed upstream as tourism area with its supporting facilities increased the need of build-up are
af\ccordmg the gesearch’s result from Ruspendi (2014), build up are known as the highest percentage
gand cover change in Ciliwung upstream watershed is 11 percent. The increasing of the build-up areas Wi
Head to the reduetion of water catchment area.

(=

J.and cover changes can lead into ecosystem imbalance, which later on will be a main cause for disastéef
Q

or example flood. High amount of agricultural areas have converted into housing and industrial areas
Qi - o s . ) iy : :
“which is caused-by high needs for those activities. Commercial agricultural activity has grown rapidly
the Southern ofJabodetabek (stands for Jakarta, Bogor, Depok, Tangerang and Bekasi), where it is a hij
terestrial area fop water catchment area in Jabodetabek. Steep slope, high rainfall intensity, and intensive
land cultivtion from seasonal plant has been intensified land erosion and run-off. At the same time, t
lead into the decreasing of infitration rate into the soil. The high run-off in highland which is upst

roceeding Boob T“e qr hter" ’\":-'xC"" rence of Jabodetabek Stuoy Farum 1 Page 114
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;}3 into higher erosion rate and also higher flood frequency in downstream (Jakarta city). In fact,

rate has reached up to 193 ton/hectare/year. This number exceed tolerance rate which is 14
are/year. In total, agricultural activites has generated more than 500,000 ton sediment per year

delivered by Ciliwung river, the main river in Jabodetabek area (Firman T, Dharmapatni 1994).

ne of national disaster that continues to be highlighted in Indonesia, especially the capital city of
sia, Jakarta. According to National Disaster Mitigation Agency, flood in Indonesia has the highest
ncy of occurrence (37%) comparing to other disasters during year 1985-2014. Flood has caused
on of*economy and damage of urban infrastructure in the downstream. Flood that happened in
013 in Jakarta has claimed 237,109 victims who had been displaced and 40 victims had died
é Disaster Mitigation Agency Jakarta 2013).

on Agency for Assessment Application of Technology (BBPT) which is cited in Sindo Newspaper
stated that economical loss due to flood disaster in Jakarta in the beginning of year 2014 reached
billigh rupiah. Flood that happened in Jakarta cannot be separated with the condition of Ciliwung
m watershed, which is still going to get land cover changes. Identification of land cover change
Id be done to measure the distribution on land cover, which one is able to absorb the water yet also
le to absorb the water. Run-off is one of the main components of river hydrograph, which in flood
(Asdak 2010). Lack of water catchment area has caused an increasing run-off above the ground,

later bgcomes flood. Nevertheless, a study between land cover and run off should be done to
it the fldod risk.

|N3 pAIDY yninjas N30 UpiBgas diznbuaLy BUDIDH(]

ﬂpp_ﬁcation of. Geographic Information System (GIS) and Remote Sensing (RS) can be used as a powerful
o0l for analyzing and modeling an area for specific purposes. GIS and RS use a technology to arrange,
fsualize, and Bnalyze physical phenomenon, events, and process to generate understanding and problem
soMng (Mc Elyaney 2012). CITY green is an extension inside GIS software, which has advantages as a tool
gfofﬁSualization, communication, and education in making model and scenario (American Forest 2002).
(BDCITYgreen can calculate the environmental benefits, which are given by a landscape, for example run off
%mdu,ction. Run off analysis from rainfall in CITY green can be used to estimates vegetation impact,
gspetlal!y a tree which related to run off volume and peal flow. Percentage of changes in run off volume
g{ah be calculated automatically through comparing two different scenarios on the same site (American

w

¢ Forest 2002). This software is very simple and understandable, furthermore it use databases, which is
oderived from a long-term scientific research.

Application of CITY green in land cover studies has been used widely, for example land cover study and
environmental impact analysis by Yuan et al. (2008), assessment on urban green open space in carbon
fixation and run off reduction (Peng L, Chen S, Liu'Y, Wang J 2008), environmental services and urban
forest assessment in China by Jimdan Chen (2009) and watershed analysis by Bruns DA and Fetcher N
(2008). Application of CITY green is also used by Fatimah (2012) as a tool tc develop strategic policy to
improve qualityjand quantity of Green Open Space.

p. upgwnjunduaw bdupi. i si

However, there is still lack of research about land cover study in the response of flood disaster in
indonesia with using CITY green model. This application can present an illustration of landscape scenario
o measure how much run off that can be reduced based on land cover characteristic. This study is a
baseline study'for a further temporal land cover change analysis. In the future, this study can give the best
land cover scenario in preventing flood risk through a better visual presentation, yet also effective and

fational. The purpose of this study is to analyze land cover in Ciliwung watershed upstream in year 2010
related to runCoff for flood risk reduction.
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Bogor. Sub-districts in the regency are Cisarua, Megamendung, Ciawi and Sukaraja. Sub-district in the city
is East Bogor. The annual precipitation rate is between 2,862 — 4,495 mm/year with an average 3,58 y
g:mm/year. The study site is shown in Figure 1. Software, which is used in this research, are ArcGIS 10
gArcView 3.1, and CITY Green 5.4 extension. The data that used in this study is land cover map whig

T derived fim Landsat ETM+ (path/row: 122/65) satellite image data year 2010, administration boundary
secondary data from Arkham (2011). Landover map

Q
gmap, and precipitation data. This study used a
gproduced from Supervised Classification tool with Maximum Likelihood method. Precipitation data

£ obtained from previous research in Ciliwung riverbanks by Agung (2010).
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Figure 1. Study Site
(Source: Hartanto 2011)
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The phase of this study is divided into three steps, which are Preparation, Analysis and Out

preparation step,
separated into each single land cover class data with using “Query
class data was updated and renamed with using CITY green tool. Each land cover class was renamed

default CITY green land cover type. For example, Forest type was changed into “Trees”, paddy field
” etc. In analysis phase, when all data have been updated, we can measure

*dd| wz1 bdupy undodp yniuaq WB[OP Ul sIjN} BAILY Ynan[ds oo unibogas YoAungiadwau upp unyuwnuwnbuaw bunio|iq T

renamed into “Cropland
run off Tésult with using “Analyze Data” tool in CITY green. In “Analyze Data

prefererntes from the study site for determining the results, which are precipita
rainfall tegion, and hydrologic soil group. After that, we can sele
Analysis Report will be appeared in a new window.

RESULT-AND ANALYSIS

CITY green’s stormwater runoff analysis enables a user to map urban

(grasslamd/shrub, trees, bu

cover feature (American Forest, 2002)
upstream is 13,234.63 hectares. Land cover distribution in Ciliwung watershed upstream w

into six.default CITY green classes: Water body, Paddy Field, Cropland, Urba

This research was done in Ciliwung upstream watershed, which consists of City of Bogor and Regency off

put.

the data were collected and managed with using ArcGIS 10.2. Land cover classes wefiis
" vool. After that, each single land covéllé

" tool, we must set sO ‘
tion rate, average SIoP§
ct “Run Analysis”. Finally, the CITY gre€e

land cover fealu&@

ildings, and impervious surfaces) and determine percentages of each %
_Based on CITY green analysis, the total area of Ciliwung waters™ g
ere divics

n area, Forest, and Shv®

CON

—
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has the lowest amount of area (47,397 hectares) and cropland has the highest amount of
443.951 hectares).

e CITY green analysis, we have generated some results, such as Curve Number (CN), depth of run
g storage volume needed to mitigate the change in peak flow. For the current condition, the depth
'. ; ff for the current land cover in Ciliwung watershed upstream is 1.37 inch or 3.48 cm. Curve
%, " represent as the relative amount of imperviousness and water infiltration properties of soil and
‘% wer. Curve numbers range from 30-98 the smaller the number the less the runoff (American Forest,
'{ ‘The,urve number for the current land cover is 76. This means that the study site has a high
ity of run-off occurrence. In CITY green analysis, we also obtained a scenario result if the study

in ‘without trees” condition. If the study site has no trees, the depth of run off is 1.94 inch or 5.03
the curve number is 84. This means that no trees lead to the increasing of run off.

orage volume in Ciliwung watershed upstream needed to mitigate the change in peak flow is
130 m’gFrom those numbers, CiTYgreen was able to calculate a construction cost which is needed to
e th§ flood risk. The total construction cost for the study site is $135,328,710.88 or Rp
;515,7'@0,000. This cost also can be interpreted as the economic value of the Green Open Space in
dy sifzg. The CITY green result is showed in Appendix 1. A research was done in the same study site
tina§2013) which the Curve Number (CN) was calculated with using Soil Conservation Method
‘ Compering to her research, CN result showed the same number, which is 76. It means that the
lation E run off with using CITY green can be considered.

N30 ULIBDARS YAupgIadWAW UDP

h an apaication of the CITY green model, the ecological benefits of green spaces in terms of storm
yff redugtion of Ciliwung watershed upstream was studied. This study has generated some results
th as Curv:e Number, Depth of Run-off, and storage volume that needed to mitigate the change in peak
low. From this result, CITYgreen can calculate the construction cost that needed to mitigate the flood.
- Therefore, v%is study is quite recommended in order to find the ideal land cover simulation model with
‘the purpose-of flood risk mitigation. This model can be used as a solution to reduce the construction cost.
study is still a baseline study, so we will use this result for a further temporal analysis of land cover in
ng watershed upstream.
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Vulnera'buhty Dwersrty and Livability” was held in Bogor
lndonewa, during 16-18 March 2015. This event was
attend?d by academicians, researchers, goverments,
practic@ners, NGO's and communities, both Indonesian
and fo%ign participants.

The plghary lectures were delivered by four keynote
speake%s, which include the Minister of Agrarian and Spatial
Plannisgg, Deputy Governor of Jakarta Province, Head of
Megacities and Globai Environment Project RIHN Japan
and Scientific Director of Future Cities Laboratory
Singapore ETH Centre. This conference was attended by 92
presenters and 150 participants.
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