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Foreword

More than half of the world's population now lives in urban areas. Rapid urbanization in fuian developing

countries oSlr the past half century has been followed by excessive urban population concentration in

very large rffian agglomerations, so called as megacities. The UN defined megacity as a metropolitan area

{urban agglomeration complex with more than 10 million inhabitants. The number of megacities in the

world has increased from 10 megacities in 1990 with 153 million of population or J percent urban

population of the world to become 28 megacities in 2014 with 453 million populations or 12 percent

urban population of the world. The United Nations expe/cted that by 2050 about 66 percent of the world's

population will live in cities (UN, 2014).

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

a wide range of local and global socioeconomic and environmental impacts which requires attention from

the global community. Therefore, it will significantly affect the future prosperity and sustainability of the

world. The Greater Jakarta or Jabodetabek is experiencing continuous growth that seems to be an

unstoppable phenomenon and at the same is facing varicus 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 the environment, especially land and water in Java lsland where Jabodetabek lies, is already

cvershot. 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

environment, the Center for Regional System Analysis Planning and Development (CRESTPENT/P4W),

Bogor Agricultural University (lPB) has established Jabodetabek Study Forum since 2001. This Study Forum

has condueted biennial international seminar on complex mega-urban issues on fuian 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

experiences, 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 development of Jabodetabek and Asian Megacities.

Bogor, April2015

Organizer
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ABSTRACT

~ "-
The regional development in south region of West Java is very slow, unlike in the northern region. There';

are two watersheds located in southern region, namely Cimandiri and Cibuni watershed which represent~

the condition in the southern region. Learning from the north region development, Cimandiri and CibUnI:f

watersheds should consider the environment aspect in their land development process which can be}'
achieved by studying the land use and cover spatially and periodically in both watersheds. The purposes

of this study are to identify the land use and cover change in both watersheds periodically and to analyze

the driving forces. The used methods are supervised classification and Logistic Regression Analysis (LRA).

The results is land use map of Cimandiri and Cibuni watershed in 1978, 1995/6, and 2012, with their land

use change maps and diagrams. Farm field, forest, and bushes field are dominating in both watersheds.

Both watersheds are still undeveloped, since the built up area percentage is less than 5 percent. The

driving factors for Cimandiri watershed are precipitation, population density, and distance to the city, and

elevation, while those in Cibuni watershed are slope, population density, and elevation.

Keywords: Geography Information System, LANDSAT Image, Land Use and Cover Change, Spatia- Temporal

Analysis, Watershed Management

INTRODUCTION

The development of north region West Java around Jakarta Bogor Depok Tangerang and Bekasi

(Jabodetabek) is constantly accelerating, contrary the development in south region of West Java is very

slow, although there are many potential lands for development 1.2. Meanwhile, the development that

occurred in the north region has caused many problems toward the ecological condition, and gradually

caused disasters for people who live there 3-6. The ecological degradation and disasters have to be

analyzed as the correlation of the watershed land use development and changing 7.8.

There are two watersheds are located in south region of West Java which are adjacent to each other,

namely Cimandiri and Cibuni watersheds that flow from Gede-Pangrango and Salak mountains. Those

watersheds are not yet developed, therefore a robust planning and development should be conducted by

the local government, by considering to the previous year of developments and analyzing the factors as

driving force the development itself. The watershed function as provider of ecosystem services should be

managed in order to achieve the low carbon societies (LCS). The LCS is part of a research project published

by Britain and Japan in 2006 Kyoto Protocol which considered the land use/cover change (LUCC) activities.

In order to get the information about the development changes and its driving factors, a spatia! approach

is necessary to identify the LUCC in the previous three decades, and to analyze the drive force of the

changes.

METHODOLOGY

Location, tools, and materials

This study was located in Cimandiri and Cibuni Watersheds, West Java, Indonesia (Fig. 1). The tools used

in this study consist of some hardwares, which are digital camera, GPS and some softwares i.e. geography



I t lvlJ,

1), administrative boundary map, watershed boundary map, precipitation map, digital

{DEM}, soiltype map, and demography data. This study used remote sensing technology

in Cimandiri and Cibuni watersheds periodically, identifo the land usb and cover changes,

the change's driving factors, also to make recommendations for both watersheds'

lmagery Acquisition

Acquishlon Date

July 17"', 1978 Path 131 Row 055

July 17b, 1978 Path 130 Row 065

August 8s, 1995 Path 122 Row 055

July 25s, 1996 Path 122 Row 065

May 26s, 2012 Path 122 Row 065

Figure 1. Cimandiri and Cibuni watersheds location

E?,re
' ,: .rii

na ;s.lt method used in the study are supervised classification for land use and cover identification, post

dfsC1son comparison for LUCC identification, and logistic regression analysis (LRA) for driving force

It*tSr. land use and cover that classified in this study are (1) water bodies, (2) forest, (3) agricultural

ficff, $! vacant land, {5) built up area, (6) farm field, (7) bushes, and (8) cloud. The facton anatyzed in the

tt$tyusing LRA are (1) soiltype, (2) elevation, (3) slope, (4) precipitation, (5) population, (6) population

{ffiY.F}distance to main eity, and (8}distance to main road.

mnrmo ANATYSIS

tnd te *t-d cover classifi cation

Uttg L$195A1 images, land use and cover classification maps have been made. The second period,

199V6, is necessary to be different from the other two periods because the cloud cover both in 1995 and

Ul96 are too high, therefore it needed to be combined to create a better land use and cover classification
tllap.



Based on Figure 2 and Table 2, on the first period, 1978, both watersheds are dominated by

green), while on the next period, !99516, cimandiri watershed is dominated by farm field

Cibuni watershed is dominated by forest (dark green), finally on the last period, 2012,

watershed is still dominated by farm field, and Cibuni wateEhed is dominated by bushes'

watershed that covers most of Sukabumi District has agricultural economic characteristic' so

field dominates the watershed on the last two periods. On the other side, Cibuni Watershed is

developed one, showed by the percentage of built up area is only around 2,550 ha (1'78%)' The

area develooment in cimandiri watershed focused on sukabumi city and along the main

connect sukauilni City and the northern region of west Java, especially Bogor city. lt may be

some factors that have been hypothesized'

Cimandi-zi Cibuni

r978

1995/6 1995t6

7At2 20tz

l"e6eadr

i- c'r:r i--=1i ro*nrr, =* I- ;rrr -{{

1."- rtztsuonyl .v.o'rla'{ L - d-eYt

I trot, [ 3'ruc"'* 0 1020 40 60
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Figure 2. Land use and cover classiiication for cimandiri and cibuni watersheds
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area in Cimandiri and Cibuni watersheds

Gmandiri Watershed (ha) Cibuni Watershed (ha)

L978 t*tl6 20L2 ,sr78 Legsl6 20L2

3,L27-32

1,586.52

/$,755.96

33,144.12

7,605.24
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76,350.24
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010204060
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Figure 3. Land use and cover change for Cimandiri and Cibuni Wattr.ireds

changes happened in most area of both watersheds (Figure 3)

3) in Cimandiri watershed in 1978 to 1995/6 is 59.85 percent
gS*:trhlle in Cibuni watershed is 63.07 percent in 197g to 1995/6 and
&t S# on this result, it can be stated that LUCC in both warershects
frrcggbus decades.

*e Tt* diagram of LUCC changing from 1978, 1996 and 2012
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lover area in Cimandiri and Cibuni watersheds
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**f *rchanges happened in most area of both watersheds (Figure 3) ihe percentage of land use

dtUSGable 3) in Cimandiriwatershed in 1978 to 1995/6 is 59.85 percent arrrl 55'00 percent in 1995/5

bl0l2,r*hile in Cibuni watershed is 63.07 percent in 1978 to 199515 3nd f;1 96 percent in 1995/6 to

l0& Bar€d on this result, it can be stated that LUCC in both watersherJs ""'e significantly changing in

{rre prertous decades.
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Driving Force

Based on LRA results, there are five driving forces influenced the LUCC in Cimandiri Water

elevation, precipitation, population density, population, and distance to main city, while there are
driving forces in Cibuni watershed i.e. elevation, slope, and population density (Table 4). The

notation means that the higher the variable obtained, the more LUCC happens, while the

notation means the less the variable obtained, the more LCC happens

I
Table 4. LUCC Driving Forces in Cimandiri and Cibuni Watersheds

Soil

Type

(xr)

Elevation Slope Precipitation Population
(x:) (xr) {x.) (xs)

Population
Density

(x.)

Distance to
Main City

(xrl

Distance
Main

(xJ
).978 -
1,995/6

Cimandiri
7995/6 -
2012

1978 -
r99s/6

Cibu n i

1995/6
2472

Recommendations

Following the driving factor results, there are three recommendations purposed for slowing down thg
LUCC in Cimandiri and Cibuni Watersheci as welias environmentai management:

1. Conserving forest in low land area and strengthening regulations for green open spaces in
watershed,

2. lncreasing agricultural infrastructure supported with counseling program to local farmers, and

3. Controlling urbanization by conducting migration to un-dense area and at the same time planning

for vertical building application to anticipate the growing of built up area horizontally.

CONCLUSION

Based on the research, it can be concluded that there are three land use and cover classes that dominates

Cimandiri and Cibuni Watersheds. They are farm field, forest, and bushes. The LUCC are significantly

changing from 1978 to 1995/6 and from 199516 lo 2012, which is more than 50 percent of LUCC area.

There are five LUCC driving forces in Cimandiri Watersheds, while there are 3 LUCC driving forces in Cibuni

Watersheds. The recommendations for these conditions have been discussed.
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