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Abstract
Urbanization triggers an increase in urban land conversion. Along with the increasing population and the increasing needs of the shelter,
people tend to use the remaining space such as riverbanks and river bodies which are not intended for residential buildings. This has a
negative impact on the environmental and river ecosystems, as well as causing the changes in the function of rivers in urban areas, one of
it is Ciliwung River which runs through Kampung Pulo. The government seeks to deal with the environmental damage on the riverbank
through a revitalization program. This research was conducted to find out the impact of revitalization process by observing biophysical
condition of river before and after eviction of people that live in the Ciliwung riverbank and provide a landscape plan of Kampung Pulo
segment. Using secondary data of rainfall, land use, land cover and flooded area. The mapping with ArcGIS 10.1 shows there decrease in
the area of flood puddle in Kampung Pulo.
Keywords: Jakarta flooding, land cover, landscape planning, biophysical aspects, riverbank eviction

1. Introduction
Urbanization captures the development and the growth of a city
which involves the process of the land conversion to meet the
needs of urban communities for the infrastructures and the facilities[1], [2]. The changes in land cover and land use which
occur due to the urbanization in the city is a complex interaction
of socio-cultural customs that ultimately affect the occurrence of
the changes in the environment globally[3]. Revitalization of the
region is expected to solve the urban problems, including the
increased urban vitality, slum degradation, increased services of
facilities and infrastructure networks[4]–[7], and the increased
value of the area location.
Along with the growth of the population and the needs of
the shelter, people tend to use the remaining space including the
riverbanks and river bodies which are used for residence, trade
and so forth[8], [9]. High population density can lead to natural
disaster such as flood disaster[10]. This also has a negative impact on the river environment such as the disturbed ecosystem
balance, and cause the function of the river to change, one of it
is Ciliwung which flows through Kampung Pulo. Here, disaster
risk reduction is needed to be implemented. It is part of the disaster management cycle[11]. Indonesia with high climate variability such as rainfall [12] can led to extreme condition and natural disasters that became problem to every country in the
world[13]–[16]. Floods are frequent natural disasters in Indonesia[17].
Ciliwung River is one of the big river in West java which
hails on Mount Parango and flows to the north coast of java
through the city of Bogor, Depok and Jakarta. Watershed Area
(DAS) consists of the upstream, middle, and downstream, with
Ciliwung River Basin Area ±337 km2 which has the interconnectedness and dependence each other[18]. Kelurahan

Jatinegara (Kampung Pulo), Kampung Melayu subdistrict is one
of the places that Ciliwung River flows and its condition is currently influenced by the changes in the characteristics of the
surrounding environment and also affect the city of Jakarta.
Ciliwung River which flows Kampung Pulo is located in Segment 5. This segment 5 has 15 districts which are flowed by
Ciliwung River. In fact, Ciliwung River is no more than functioning as a conduct for solid waste and liquid waste due to the
poor spatial layout. Therefore, an integrated planning is needed
to manage the sustainable environment in Ciliwung River to
create an ecological balance and social aspects. The sustainable
environment can be created through the belance and congruence
between natural processes and human activities[19].
Kampung Pulo is an area located in east Jakarrta and has the
locations around the banks of Ciliwung River. The number of
the residents including Kampung Melayu urban village in 2016
is known as 30,666 people. But the number of the residents who
live in Kampung Pulo is only 7,007 inhabitants[19].
In the regulation of the Minister of Public Works on Gudelines for Revitalization; of the Regions in 2010, revitalization is
defined as an effort to increase the value of land/area through
rebuilding in an area that can improve the function of the previous area[19]. Planning and revitalization activities of the area is
to increase the activity and the environmental comfort that can
impact on improving the quality of community life, growth and
stability of local economy.
In order to revitalize the river, one aspects that need to be
improved is the biophysical quality of the river environment
such as land use, land cover, and flooded areas. This can be
achieved through a biophysical aspects approach. Therefore,
Ciliwung River environmental planning needs to be done to
support the revitalization of the river in Kampung Pulo area.
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The purpose of this study is to analyze part of Ciliwung
River revitalization process (focus on Kampung Pulo segment)
by observing the biophysical condition of Ciliwung River before
and after the eviction and to make landscape plan of Kampong
Pulo.

2. Methods
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represents the criteria of each segment. For example on the land
closure parameters, IPL in certain segment value 0 will get a
score 1 (very critical) while the land cover with IPL 1 25% will
get score 2 (critical) and so on. The criteria and parameters used
in this study is on Table 2.
Table 2. Criteria and parameter of biophysical aspects

This study uses the data sourced from secondary data of the
period of 2014-2016 for biophysical data such as rainfall, land
use, land cover, and flooded area. The fields survey were conducted by the direct observation/retrieval of data focused on the
parameters to be analyzed, documentation and interviews.
The analysis is done by the segment[20], [21], the basis of the
segment division is administrative boundary of Kampung Melayu village. Kampung Melayu subdistrict is 8 Rukun Warga
(RW). From RW 001, RW 002, RW 003, RW 004, RW 005 RW
006, RW 007, RW 008 are traversed and use Ciliwung River as
the administrative boundary. Table 1 shows the boundaries of
the segments and the extent of the segment region.
Table 1. The Area of Each Segment
Segment Name
Area (Ha) Percentage (%)
Segmen RW 001 13
27,083
Segmen RW 002 2,5
5,208
Segmen RW 003 1,5
3,125
Segmen RW 004 10
20,833
Segmen RW 005 5,5
11,458
Segmen RW 006 7,5
15,625
Segmen RW 007 3,5
7,291
Segmen RW 008 4,5
9,375
Total
48
100
Source: Kampung Melayu Subdistrict, 2016 [9].
No
1
2
3
4
5
6
7
8

Biophysical aspect analysis was conducted to determine the
condition of river biophysical quality, where all parameters were
analyzed descriptively or spatially. The biophysical aspect parameters analyzed included rainfall, land cover, flooded area and
land use. In the land closure indicator of this study, the weight
of 30% of the biophysical aspects of the parameter is the Land
Clearing Index (IPL) based on the Decree of the Minister of
Forestry no. 52 of 2001[22] on the Guidelines for implementing
the Water washed management by using the following formula:
IPL =

𝐿𝑉𝑃
𝐴𝑅𝐸𝐴

The data and information of the biophysical aspects which have
been generated through the scoring will be overlaid. The
landscape planning is the stage after the data analysis and
synthesis. The stage begins with the preparation of the landscape
planning concept for Ciliwung River are based on ecology, then
the concept is described in the form of spatial arrangement,
circulation, green order, activity and facilities. The concept was
developed in the form of a spatial plan, circulation, green plan,
activity, and facilities which developed in the form of written
and illustrated landscape plan completed with other supporting
drawings. The overlay map results will be created using the
ArcGIS 10.1 app[25].

3. Results and Discussion
Kampung Melayu urban area is about 48 ha and it is divided
into 8 Rukun Warga (RW) located along Ciliwung River sides.
The geographical conditions, the village of Kampung Melayu
declared as one of the village in East Jakarta Administration
City. In figure 1 shows Kampung Melayu village map.

× 100%

IPL = Land Clearing Index
LVP = Area of Permanent Vegetation
The Permanent Vegetation Area (LVP) is a fixed permanent
land area whose information can be obtained from the land cover map. Parameter of land use indicator is Land Use Appropriateness (KPL) based on theDecree of the Minister of Forestry no.
52 of 2001[22] on the Guidelines Processing with the formula of
calculation as follows:
KPL =

𝐿𝑃𝑆
𝐴𝑅𝐸𝐴

× 100%

KPL = Land Use Compliance
LPS = Area of Use Correct
The spatial analysis [23], [24] was conducted on the land cover
parameters (weight 30%), vegetation (20% weight), flooding (20%
weight), and the land use (30% weight). While the other parameters are not analyzed spatially because the criteria obtained
generally show the similarity criteria, such as rainfall. Although
it is not spatially analyzed, these parameters will be taken into
consideration when constructing a block plan.
The analysis will be done by scoring the differences in the level
of the condition of biophysical aspect parameters. The use of a
very critical score to very good score that is 1 – 5. This value

Figure 1. the Map Administration of Kampung Melayu Village
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According to Rais[26], a very complex activity divides into
several stages and requires a period which includes the following: 1. Physical intervention; 2. Economic rehabilitation; 3. Social/ institutional revitalization. But the revitalization stage undertaken by the government of DKI Jakarta in the revitalization
of Ciliwung River on the banks of Kampung Pulo Area, only up
to the stage of physical intervention. This means that this process includes the improvements, the quality improvements, and
physical condition of the buildings, increased the green open
space, and open space area.
Climate is a composite of the weather conditions observed over
long periods of time and covers a large area. The climate observations in the planning of a landscape are done to create a comfortable atmosphere for the outdoor activities. In this study, the
parameters of the studied climate elements are the rainfall.
According to BMKG, in 2016 the annual precipitation in the
average planning area reaches between 1,200 – 1,500 mm.
Based on the criteria and parameters of the river landscape planning[22], the rainfall on Ciliwung River footprint is moderate
(score 3). This climate condition applies to the all segments
given the climatic conditions in each segment.
The pattern of the land use in Ciliwung River environmental
planning area is generally still dominated by the densely populated areas. Based on the current largest sequences of the land,
the differentiated land use for settlement, offices, public facilities, and green open spaces. The extent and percentage of the
land use in each segment can be seen in Table 3.
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Table 4. The Area of Land Use and MPA Results 2016

The land use map in 2016 which will be shown in figure 2 that
is on segment RW 002, RW 003, RW 004, RW 005, and RW
007 classified as very critical (score 1) in public service and
GOS land use. While in segment of RW 001, RW 006 and RW
008 classified as critical (score 2) in the land use of public facility and green open space (GOS).

Table 3. The Types of the Land Use in Kampung Melayu Urban Village
in 2016

The public facilities which support the residential areas in some
places are very less, for example the public toilets, mushola, and
others. In additions, the lack of existence of public facilities on
the site causes the river as a target for the community to dispose
the waste into the river. This causes a decrease in the biophysical quality of the river such as the occurrence of siltation, the
quality of river water becomes polluted and the flow of the river
water is stopped caused by the accumulation of the waste.
The Regional Regulation no. 2 of 2007 on River Management
states that the river samples are used as reforestation of rivers
populated by plants to support the ecological, social, cultural,
economic and aesthetic benefits and can be utilized for the public facilities such as worship building. This is the basis for conducting the land use analysis on the site. Table 4 shows the extent of the land in each of the appropriate land use segment
based on the Local Regulation and the Land Use Value (KPL)
score.

Figure 2. Map of Land Use in Kampung Melayu Urban Village 2016

Generally, in each segment of land cover in the study area, the
study is a wake-up area dominated with a very tight density and
little open space. The pattern of the land cover settlement dominates on RW 001 segment to RW 08 segment. The cover of land
settlement in riverbanks can cause the environmental quality in
the river becomes low, and it will impact on the survival of the
existing ecosystems. Therefore, the need for relocation of the
houses and improving the quality of the environment in the river
area.
The open space area is only found in segment RW 001, RW 004,
RW 006, RW 007, and RW 008. This open space is such a city
park. The existence of the green open space in the form of this
city park is a potential which must be developed and preserved.
The existence of green open space in the study area is still very
less. Therefore, it is necessary to increase the number of the
green open space area.
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It will be calculated the extent of vegetated land in each segment
from the analysis process of the land cover. This is done to determine the value of land cover index (IPL). Table 5 describes
the composition of the vegetated land area in each segment as
well as the percentage of the land closure index (IPL).
Table 5. The land Cover for GOS in Kampung Melayu Urban Village in
2016
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The map of the flooded area will be presented in figure 4 and
figure 5. This condition is caused by the occurrence of the river
degradation caused by garbage, settlements, erosion, and water
plants that slow down the river flow and the absence of the
drainage channels on the right of the road before it is revitalized.
After being revitalized, the flooding area has started to decrease
because Ciliwung River in Kampung Pulo area has been widened.
Table 6. The Flood Puddle Area 2014 (before revitalization)

Based on Table 5, it can be seen that the highest IPL is 30.622%
contained in Segment RW 008. This indicates that based on the
land cover analysis compared with the parameters in quality
scaling, the river environmental planning indicators and parameters in this segment are moderate (score 3). While the lowest
IPL is on segment RW 002, RW 003, and RW 005 classified as
very critical (score 1). Figure 3 illustrates the land cover analysis
map of the site.

Table 7. The Flood Puddle Area 2016 (After revitalization)

From the data of the flooded area, the area will be analyzed by
comparing it with the planning Parameter[25] (Decree of the
Minister of Forestry No. 52 Year 2001 about the Guidelines for
Implementing the Water washed management). From the analysis results, will be obtained the Map Analysis Flooded area before revitalization and after revitalization which is shown in
figure 4 and figure 5. It is shown in figure 4 in segment RW 001
– RW 005 is very critical (score 1), while segment RW 006 –
RW 008 is classified as critical (score 2). In figure 5, segment
RW 001 – RW 005 is classified as critical (score 2), while in
segment RW 006 – RW 008 is moderate (score 3).

Figure 3. Map of Land Cover for GOS in Kampung Melayu

The flooded areas in some segments occur during the rainy season. Based on the field observations, the interviews with the
local communities and the office of Kampung Melayu sub district, there are areas of flood inundation areas in some areas of
Kampung Melayu before revitalization or after revitalization as
can be seen in table 6 and table 7.
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Figure 4. Map of Flood Puddle Area in Kampung Melayu Sub district
2014
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River Management, it is mentioned that the river banks is used
as river belt which is filled by the plants to support the ecological, social, cultural, economic and aesthetic benefits and can be
utilized for the public facilities. Therefore, this study to be analyzed to take the data for the use of public land and green open
space because the use still very lacking in some segments.
In land cover for GOS on segment RW 006 and RW 008 is
moderate class because there are wide area for GOS. While on
the use of public land and green space in RW 001, RW 006, and
RW 008 are critical because in RW 006 and RW 008 segments
for public facilities only slightly and are not available.
The land cover for GOS in RW 001 segment, RW 004 and
RW 007 are critical since the area of green open space in this
segment is only small. While on the use land for public facilities
and GOS classified as very critical because in that segment there
is only a small area for public facilities and green space.
In land cover for GOS in Segment RW 002, RW 003, and RW
005 are very critical because the area for GOS does not exist at
all for the green space area. Thus, on land cover for GOS in RW
002 segment, RW 003, and RW 005 must be available land to
establish the area for GOS. While on the land use for public
facilities in Segment RW 004 and RW 007 must be available
land to establish the area for the public facilities such as MCK.
On land use in segment RW 001, RW 006 and RW 008 are included to the critical group in land use for public facilities and
GOS. While in the data of 2016, the flood puddle areas at RW
006, RW 007 and RW 008 includes to the middle class because
the area is not affected by flooding, the area is in the highlands.
In the land use segment in segment RW 002, RW 003, RW 004,
RW 005 and RW 007 are very critical since the area for public
and green space is small and not even available. While RW 001,
RW 002, RW 003, RW 004 and RW 005 data flooded area in
2016 including the critical area due to the area which are many
inhabitants and the area are in the lowlands that cause the flood.
The land cover in RW 001, RW 004 and RW 007 segment critical because of the lack of the land to establish the green open
space. While in the segment RW 002, RW 003 and RW 005
including to a very critical class because there is no land for
GOS. The land in segment is densely populated. In areas of
flooding, in segment RW 006, RW 007 and RW 008 are middle
class because the area contains GOS land and water catchment
area. While in segment RW 001, RW 002, RW 003, RW 004
and RW 005 are critical because there is no green and frequent
flooding.

4. Conclusion

Figure 5. Map of Flood Puddle Area in Kampung Melayu Sub district
2016

The pattern of land use in Ciliwung River environmental planning area is generally still dominated by densely populated areas.
Based on the land use table in 2016, the current largest sequence
can be differentiated the land use for settlement, offices, public
facilities and green open spaces. In Regulation No. 2 of 2007 on

According to BMKG 2016, the annual rainfall in the area of the
average planning reaches between 1,200 – 1,500 mm, the rainfall on Ciliwung River footprint is moderate (Score 3). Flood
inundation area of Kampung Melayu has been decreased before
revitalized (2014) and after revitalized (2016). In 2014, RW 001
– RW 005 segment, the area is very critical with a score of 1
(>16%). Then in the segment RW 006 – RW 008 the area is
critical with a score of 2 (11 – 15%). In 2016, in segment RW
001 – RW 005, the area is critical with score 2 (11 – 15%), then
in the segments RW 006 – RW 008 the area is including moderate with a score 3 (6 – 10%).
The types of land use are the public facilities and green open
space (GOS). This type of land use is very limited in Kampung
Melayu area. From the data obtained, the result of the land use
appropriateness (MPA) in RW 002, RW 003, RW 004, RW 005
and RW 007 areas are critical in land use type 1 (0 – 20%). In
RW 001 segment, RW 006, and RW 008 are included in the
type of critical land use with a score of 2 (21 – 40%). The highest IPL is 30.622% contained in segment RW 008. This indicates that river environmental planning in this segment are moderate (score 3). While the lowest IPL is on segment RW 002,
RW 003, RW 005 classified as very critical (Score 1).
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The results of this study can be used as a reference for the government to provide the counseling and socialization to the community that aims for a better environment condition at Ciliwung
River. The government must increase the Green Open Space at
RW 002, RW 003 and RW 005, and the government replicates
the Public Facilities in RW 002, RW 003, RW 007 and RW 008.
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