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Foreword

AL
%\/oxe than half of the world’s population now lives in urban areas. Rapid urbanization in Asian developing
Qountries gver the past half century has been followed by excessive urban population concentration in

T
dery large urban agglomerations, so called as megacities. The UN defined megacity as a metropolitan area

gurban agglomeration complex with more than 10 million inhabitants. The number of megacities in the
§~orld has increased from 10 megacities in 1990 with 153 million of population or 7 percent urban

Boopuiamon of the world to become 28 megacities in 2014 with 453 million populations or 12 percent
grban popllation of the world. The United Nations expected that by 2050 about 66 percent of the world’s
8populatloniull live in cities (UN, 2014).

-

0,

?he rapid g2owth, high population density and high consumption rate of residents in megacities has led to

g2 wide range of local and global socioeconomic and environmental impacts which requires attention from
the global :Dmmumty Therefore, it will significantly affect the future prosperity and sustainability of the
world. The.EGreater Jakarta or Jabodetabek is experiencing continuous growth that seems to be an
mstoppabw phenomenor and at the same is facing various problems that may not have been
expemenceﬁ! by other major cities in the world. The result of many studies showed that the carrying
capacity of-'athe environment, especially land and water in Java Island where Jabodetabek lies, is already

overshot. E@;wever given the relatively rapid growth of Mega Urban Jakarta, it is possible that Jakarta will
grow to bethe world's largest megacity.

n-6u

Amid the lobal concern on the negative impacts of the continuing megacities’ growth on global
envxronm@t the Center for Regional System Analysis Planning and Development (CRESTPENT/P4W),
Bogor Agr12ultura| 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

Daieiue;

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
experienges; policies, and studies related to challenges of continuing development of Jabodetabek and
Asian Megacities, as well as solutions to address these challenges; and to bring up common understanding

on the dévélopment of Jabodetabek and Asian Megacities.

Bogor, Ammyl 2015

Organizek=
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Greenery and Blue Open Spaces Management
in Water Sensitive Cities of Jabodetabek
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ABSTRACT

Jakarta-Bogor-Depok-Tangerang-Bekasi (Jabodetabek), as a megacity has highly growth of citizen
population. Urﬁan density has been increased progressively. However, infrastructure development is left
several s.teps behind. Therefore, environmental degradation, such as urban heat, water extreme and
vulnerab‘ﬁ't:es are held not only in Jakarta, but also in its vicinity. It's proposed to establish two dams in
Ciawi ana Genteng with 36.106 m3 and 25.106 m3 water capacities to regulate water debit of Ciliwung
and Ctsa%ane rivers, respectively. Due to some ecologically and socio-economically constraints, dam
construction has been delayed. This paper tells some lesson learned regarding greenery and blue open
space m§nagement in water sensitive cities of Jabodetabek. Case study was conducted in the scale of
Ciliwunggf\/atershed as bioregional. Greenery and blue open space researches are concerned to the
upper, th;e middle and the down streams of Ciliwung watershed management. According to the research
results, |£s well known that land use and land cover are increasingly changing in Ciliwung watershed
during th-e latest 30 years. In order to reduce risk of flooding, some alternatives are recommended to
manage greenery and blue open spaces better in the scale of riparian landscape of Ciliwung. The upper
stream g projected to develop urban agriculture zone, the middle stream for agro-biodiversity
conservagion zone, and the downstream for productive landscape zone of individual or community
gardens,tsuch as pekarangan, kebun campuran and talun. As substitution of big dams, it’s planned to
making agot of ponds and water cascade as small water retention along the river, i.e. situ, embung, danau
etc. Simple simulation could be calculated. Seventy percent of 117 km Ciliwung river length (c.a. 80 km)
will be utilized for the project area. Each 1 km distance would be established two ponds in the right and
the left side of public good riparian landscape. Average size of pond is 50m x 20m x 2m (2.103 m3).
Therefore, total 160 ponds will regulate 32.10 m3. Those water retention ponds could be designed as
landscape services for recreation parks, fishing, irrigation, biodiversity conservation, micro-climate
amelioration depend on the needs of surrounding communities and governments policies. In the case of
Ciliwung River, those greenery and blue open spaces must be managed by local government of Bogor
District, Bogor City, Depok City, and Metropolitan Jakarta, respectively based on administrative region.

Keywords: community gardens, embung, pekarangan, riparian landscape, situ, watershed

INTRODULTION

One of the main environmental problems in Indonesia cities is water, whether quality or quantity. As a
megacity;<Jakarta-Bogor-Depok-Tangerang-Bekasi (Jabodetabek) has highly growth of citizen population.
Jakarta, jiself known as the Special Capital Region of Jakarta “Daerah Khusus Ibu Kota Jakarta” is one of
the mosi_populous urban accumulations in the world. Based on BPS data (December 2012) Jakarta
populatioh” were 9,761,407. Urban density has been increased progressively. However, infrastructure
development is left several steps behind. Urban carrying capacities have not estimated, yet. Therefore,
environmental degradation, such as urban heat, water extreme and vulnerabilities are held not only in
Jakarta, pUt also in its vicinity.
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hen it was known as Batavia in the colonial era, was built as a water front city in 1617. Based on
%tory, Jakarta had got flooding in 1621, 1654, 1873 and 1918. In the latest 3-4 decades, Jakarta was
flooded in 1979, 1996, 1999, 2002, 2007, 2013, 2014, and 2015. It has been known that floods account for
more losses than any other natural disaster in Jakarta both in terms of loss of lives and damage to
property and crops. The trend in flood as natural disaster in the world from 1900 to 2008 shows the
geople sffected and loss in USD and fatalities total (Fig. 1). Meanwhile, Asia accounts for >45 percent of
Tater related disaster facilities and >90 percent of the affected population between 1989 and 2006 (Fig.
'Q). Asia poflilous megacities, included Jakarta, located at the bank of river and/or in a coast, are no

Q . . ) i )
gxception in terms of being vulnerable to the impending flood-related disasters *.
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Figure 1. Global Natural Disaster Trend in Flood from 1900 to 2008.
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Figure 2. The ration of water-related fatalities and people affected from 1980 to 2006’

Research(af “Green and Blue Water Availability Analysis on Sustainable Landscape Management in
Ciliwung Watershed” was started under budgeted by BOPTN (2013-2014). Micro scale research in some

flooded aréa in Jakarta has been studied by research collaboration between IPB and ETH Singapore in the

<cheme of “Future Cities Laboratory”. Dissemination and social engineering has been implemented

through the join research between IPB and Monash University Australia. The theme is “Water Sensitive

Cities” ugder managed by the Australia and Indonesia Centre (AIC) and Directorate General Higher

Educatiom {DGHE). Therefore, this paper shows the latest 3 years research of greenery and blue open

ectives of this paper are: 1. To show the land cover/land uses

spaces management in Jabodetabek. The obj
o show how the

changing ffom the upper-the middle-the downstream in Ciliwung watershed; 2. T
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pe riparian to be managed to achieve sustainable productive landscape; and 3. To disseminate

D,
32t ch results through social engineering.

METHODOLOGY

Intensive observation was conducted in the bioregional unit of Ciliwung watershed from the upper
stream, the middle stream, and the downstream (Fig. 3). The upper stream has landscape characteristics
as a hilly and mountainous area; poverty, low of land property right; agricultural farmlands and big
plantatio% estates, mineral water resources; and forest & greenery open space. The landscape character
of middle stream is: flat till undulating area, high density of population; settlements & new settlements;
industrial areas & pollution; abandon lands; agricultural farmlands; land use changing. The characteristics
of the downstream are: flat area, high density of population; dense settlements; water/industrial
pollutiofi;fack of greenery #pen space; and dominated by trading and services area.

Down stream

* Flat area .
* High density of population
* Dense settlements

JAKARTA

_* Water/industrial pollution
* Lack of greenery open space
* Trading & servicesarea _ .

DEPOK :
Middle stream

* Flat — undulating area

* High density of population

208 : * Settlements & new settlements
* Industrial areas & pollution

* Abandon lands

* Agricultura’ farmlands

BOGOR
DISTRIGE

* Land use changing
BOGOR CITY

BOGOR DISTRICT ' Vil * Hilly — mountainous area

Linta gl

* Poverty, low of land property right
> hgricu!tura‘ farmlands

s Big' plantation estates

* Mineral water exploration

* Forest & gseenérv'open space

Figure 3. The Characteristics of Ciliwung Watershed .
Source: Environmental Analysis & Spatial Modeling Laboratory, Faculty of Forestry-1PB

The study--has been conducted in Jabodetabek Region since 2013. The deep observation was held in
Ciliwungewatershed from the upper stream to the downstream’. The length of Ciliwung River is around
117 km, mihich cover the area c.a. 386 km?. Three sample sites in the upper stream are: Desa Pandansari,
Desa Tugu Utara, and Desa Cilember (Bogor District). There are 9 samples in the Middle stream are:
Kelurahaa’ Katulampa, Kelurahan Sempur, Kelurahan Kedunghalang (Bogor City), Kelurahan Karadenan,
Keluraham-Waringin Jaya, Kelurahan Sukahati (Bogor District), Kelurahan Tirtajaya, Kelurahan Depok, and
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). The downstream study sites are located in Metropolitan Jakarta, i.e.

dok Cina (Depok City
g Melayu; and Kelurahan Tanjung Priok (Fig.4).
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arch of green and blue land cover/open spaces changing was ¢

ershed from 1978, 1995, and 2010. It was detected using remote sensing
t MSS in

Phe macro scale rese
g_f bioregional of Ciliwung wat
R ethods with the supervised class
1978, Landsat TM 1995 and Landsat ET
social-economic data in the micro scale of
was conducted to decide dissemination program media (le
book). Those media will be used for social engineering to change the

ns;

ification. To know the changes in land cover, it’s used Landsa
M + 20103, Survey method was held in order to collect bio-physic-
elurahan” unit. Focus Group Discussion with all stakeholders
aflet, poster/standing banner, and pocket
mind-set of communities, who are

living close to the riparian landscape.

RESULT AND, BSICUSSION

Green and Blué Open Spaces Management

blue open spaces are very important for landscape services, especially for

y are also functioned as biodiversity conservation, microclimate
andscape beautification. The form of greenery open space
e landscape, orchard, mixed garden, plantation,
< land cover can absorb and keep water in the
alled “green water”. Blue open

Greenery opgp spaces and
water resolkees management. The
ameliorationz8y Carbon sequestration, and |
can be as fgekarangan or home garden, agricultur
Community Park, City Park, and urban forest. Vegetation a
soil. A process; of evapotranspiration, which produce water in the air, is €
spaces couldzhe found as water bodies (lotic and lentic) of river, canal, situ, embung, lake, dam, pond and

wet land forms, such as marsh and swamp area. Some runoff waters are flowed to the lower place. When
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er penetrated to the soil, then percolated to the aquifer layer. Both of surface water and spring
exposed as water bodies then it's called as “blue water” (Fig. 5).

Greenery open space, ruang terbuka hijau (RTH) in Indonesia has regulated in spatial planning and

management (Rencana Tata Ruang Wilayah and Rencana Tata Ruang Kota/Kabupaten) through the Law

No. 26/2007 regarding Spatial Planning®. However, policy/decision makers have not been interested yet
1t0 regulate blue open spaces, ruang terbuka biru (RTB) strictly. Both of RTB and RTH have some roles as
%’andscape services, such as: 1. water basin reservoir; 2. habitat of bio-diversity conservation; 3. carbon
%equestrar"n and micro-climate amelioration; 4. medium for production of agriculture and fishery; and 5.
viedium for serving the amenities, landscape beautification for tourism. Therefore, analysis of green &
%Iue open spaces changes is very important in study area. Focus Group Discussion (FGD) with
Stakeholders were held to have some input to formulate social engineering. The last but not least,
‘gjissemination program to be designed fgr implementation of sustainable RTH and RTB.

Rainfall
Evaporadon

Buppun-dbuppun

F Green Water

Figure 5. Green water and blue water concept
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Changing Pattern of RTB and RTH

Land cover changing, especially, the RTB landscape in Ciliwung watershed from 1978, 1995, and 2010 was
detected by using remote sensing methods with the supervised classification. To identify the changes in
land cover, it's used Landsat MSS in 1978, Landsat TM 1995 and Landsat ETM + 2010°. Spatial analysis
result showed significant changes when RTB area in 1978-1995 was decreased approximately 27.62 ha
(0.07%) and 1995 to 2010 declined approximately 66.01 ha (0.17%). The change directions are dominated
by changes RTB into settlements of a new town with an area of 114.79 ha (16.96%). Furthermore,

greenery open space (RTH) was changed in Ciliwung watershed from 1978, 1995 to 2010 signiﬁcantlyB' ‘
(Fig. 6).

g
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Figure 6. Blue and Green Water Land Cover Changing in Clhwung Watershed
in the period of 1978, 1995, and 2010*
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cording to B-gWSCC Bogor District has 95 situ as blue open spaces/RTB (Table 1). There are 8
tersheds, w,%watersheds of Cimanceuri, Cidurian, Cisadane, Angke, Ciliwung, Pesanggrahan, Cikarang
d Cikeas- Cilegngsi Bekasi. Bogor City is streamed by two big rivers, i.e. Ciliwung and Cisadane Rivers. It
s 6 situs. Depbk City as a buffer of Jakarta, has 21 situ. Some rivers flow through Depok are Ciliwung,
i Krukut, Kal&irogol Krukut, Kali Angke, Kali Cipinang, Kali Cipinang-Sunter, Kali Sunter, and Kali Cikeas-
eungsi- Bekaso rivers. Tangerang District consists of 38 situ and has rivers of Cisadane River, Kali
durian, Kali Vesanggrahan Kali Cimanceuri, Kali Ciarab, Kali Angke, and Kali Cileuleus. There is
ngerang City also as buffer of Jakarta. It has 8 situ, which is flowed by Cisadane River and the stream,

_ Kali Angke, Kali Ciarab, and Kali Kamal. Bekasi District has 14 situ and Kali Cilemahabang, Kali
Fsadang-Bekasi, dan Kali Cikarang rivers. Bekasi City has 4 situ, and it's passed by a river of Kali Cikeas-
Cileungsi-Bekasi. Finally, Capital City, Jakarta as the biggest city in Indonesia has 16 situ, which is flowed

@u@u@:@a@a@u@o

C19

by Ciliwung River and it streams®.

Table 1. The changing of size of “Situ” Landscape Condition in Jakarta, Bogor, Depok, Tangerang and Bekasi

(Jabodetabek)
™
Regiofv\‘l Number of Situ Previously (ha) Present (ha)
Bogor District {\(%
Parung Panj@ 11 42.00 30.00
Jasinga - 8 18.05 18.05
Cigudeg > 2 3.50 3.50
Nanggung (O 3 4.50 4.50
Leuwiliang Y, 1 2.50 2.50
Ciampea Q) 1 2.50 2.50
Ciomas Dar 5 9.50 8.50
Rumpin 11 29.50 29.00
Parung 9 65.75 65.75
Bojong Ge 7 5242 42.88
Semplak 8 49.57 49.55

Ausioniun feanyh
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Index and Imp
o gihg middle stream of Ciliwun
%den had the highest score in the middle part
ed on important value index are Zea mays,
gro-biodiversity conservation development (Fig. 7).

=
i®arian bas

e

on of horizontal and vertical diversity of plant, Shannon

ortant Value Index. Based on the result, pekarangan and forest garden in the top part of
g River had the highest score for diversity (4,45 and 3,9). But, the mixed
(3,68). Good species that must be kept and planted on
Ceiba pentandra and Ficus elastica®. Those

e data were analyzed by classificati

@s%stems are suitable for a

Y
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of Ciliwung River ecosystemg.

e of Kelurahan Karadenan, a part of the middle stream

Figure 7. The riparian landscap
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ahan Lenteng Agung; Kelurahan Kampung Melayu; and Kelurahan
d of Metropolitan Jakarta. Therefore, landscape
o become productive landscape as
artment gardens), kebun

The downstream study sites are Kelur
Tanjung Priok. They are located in the alluvial floo
en and blue open spaces are addressed t

gan/public pekarangan (home gardens/ap
orest gardens) is depended of the community needs and

cape should be free from the built up and
ented through re-movement of
s as community

management for gre
community gardens, e.g. pekaran
campuran (mixed gardens), and kebun talun (f
government Qolicy and decision®. As the rules, riparian lands
constructed building. Paradigm of river front landscape must be implem
slum landed_house to multi-storey housing (Fig. 8). Replacement of green open space

" b A . 10
gardens in the riparian is very necessary .
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Figure 8. Anticipative landscape model in alluvial flood riparian landscape:
normal water surface (top), the 3" early warning (mid), and it’s getting flood (bottom) condition™.

eliad jnjsu)

Ripariangandscape in the city river must be thought carefully. Retaining technical implementation for
avoiding%rosion and sedimentation could be designed (Fig. 9). There are three designs with value of
Scenic B@uty Estimation™®: 1). Natural vegetation: to protect natural river bank (SBE value: 47.96); 2) Bio-
retaininén'all: Alternative to develop urban river bank which has erosion hazard SBE Value: 27.07); and 3).
Fully retaining wall: to implement in the steepness slope and fragile soil type/to avoid landslide (SBE
Value: -2,65).
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Figure 9. Three alternatives design of the steepness of riparian landscape:
natural vegetation (left), bio-retaining wall (center), and concrete retaining wall'".
lllustrator: Noviandi, 2014

Riverside-Water Cascade Model

Watersfied management concerns to avoid flooding in the rain season and escape the drought in the dry

“YoJOSOLU NJONS UBNDIUI NDID YLy ubsiNUad ‘uplodi] uounsnAUad ‘YOI PAIDY LDSI

season’22. Water as a source of life to be kept and managed maximum in sustainable concept. Riverside
water cascade model is the alternative water management, which could be implemented to substitute the
development of big dams in Ciawi and Genteng. This model is simpler, cheaper, and proportional in
distribution of responsibility by local government due to the establishment of riverside cascade along the
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ssonstruction of rlver5|de cascade. C.a. 82 km is suitable. Riverside water cascade will be built in each km
f:%f both sides in the left and right. 164 water ponds will be confirmed, which the size of 50 m length, 25 m
§Nidth and 5 m depth. One pond has 6,250 m® water volumes. Therefore, the total water can be
Lgorferved around 1,025 million m® or 1,025 billion liters. As a productive landscape, riverside water
%ageade provides water for irrigation, fishery, habitat of wildlife biodiversity conservation, micro-climate
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«g;%%:);- composed as the results of the study, aims to share the concepts of river front landscape or situ
\ Iandscape over the media of leaflet, poster and booklet. Involvement of the community would be
held through Focus Group Discussion (FGD). The FGD has been and will be conducted many times in three
study areas in the upper, the middle and the downstream of Ciliwung riparian in order to elaborate what
people want and what the regulation should be. The objective of dissemination and social engineering
also to interfere the public mindset, from “water back concept” to “water front concept”. In the end,
there will be a commitment and statement from all stakeholders to clear the Ciliwung riparian from any
occupation of settlement and other built up area. The planning to develop “riverside water cascade”, if
approved by all stakeholders will reduce the possibility flood disaster in Jakarta City, and at the same time

evenly distributing the responsibility of management to all government at any level.
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Leaflet Standing Banner

Figure 12. Social engineering materials for extension services:
leaflet and standing banner would distributed to the communities who are living in the riparian and its vicinity".

CONCLUSION

Basedton the characteristics of the riparian landscape along Ciliwung River, the proposed landscape
managément types are: urban agriculture in the upper stream, agro-biodiversity conservation in the
middleZstream, and community gardens in the downstream. The regulation that the riparian landscape
should=be public green open space should be strongly implemented. To slow down the river flow and to
utilized- more effectively and efficiently the water resources, the model of water cascade, canalization,
and sfhsll check dam are suggested to be developed intermittently along the river, where the landscape is
suitahle. The result of this study, particularly the threats and the danger of improper land uses and
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in riparian landscape, and the recommendation of landscape management and alternatives
mox anage blue open space, were simply explained in communication media such as leaflet,
pester and video. These media will be utilized as community guidance for social engineering. This effort

uld be supported by local government to convince the people welfare.
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