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Proses deformasi yang terjadi secara relatif, bertahap,
atau tiba-tiba pada setiap lapisan tanah lunak, seperti
lapisan geoid dan elipsoid , yang umumnya dibentuk

oleh lapisan tanah liat atau lanau dengan tingkat
permeabilitas rendah dan kedap air

(Ishii et al., 1970; The United State Geological Survey, 2019)
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FAKTOR ANTROPOGENIK

meningkatkan laju land subsidence
secara signifikan

Ekstraksi Air Tanah

FAKTOR ALAMI Ekstraksi Minyak dan Gas
Aktivitas Pertambangan
O Beban Konstruksi Bangunan
Pergerakan Tektonik

POLICY MAKING @

Konsolidasi Tanah Alami
Retakan Lempeng Bumi
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Memiliki 4 jenis bentang alam:
Marine-Origin (Utara)

Beach-Ridge (Barat & Timur Laut)
Rawa & Rawa Bakau (Pinggiran Pantai)
Former River Channel (Garis Pantai)




. Regional Characteristics

Unit Area This area features coastal bunds with a typology landscape in the form of

1

embankments that are parallel to the shoreline and have relatively flat
surface contours. It is formed by fine- and coarse-grained sand deposits and
sandy slap with a groundwater depth of 0.5-1.5m from the surrounding
ground surface. It is also a center of sedimentation and erosion, which occurs

around the Pantai Kapuk and Citarum Estuary on the east side.

Unit Area This area is formed by the distribution of river deposits of loose sand and

2

gravel. Shallow groundwater in this area is found at a depth of 2-5m from

the ground surface, while compressed groundwater is found at a depth of

60-120m. These characteristics have the potential to cause flooding.

Unit Area This area is coastal lowland with an altitude of 0-2m above sea level It is

3

formed by flood and swamp deposits in the form of soft sandy loam and
gray-black in color. Shallow groundwater is generally brackish, whereas deep

groundwater is found in the middie and deep aquifers.
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(The 1965 DKI Jakarta Regional
Environmental Geological Investigation
Report).



Master Plan

(1965-1984)

1¥ Spatial Plan
(1985-2005)

Jakarta was the centre of
urbanization and North
Jakarta was a popular place
for investment

Spatial Plan (Revision) TN

(2000-2010)

Jakarta was pushed by
continuous urbanization: the
urban extension through
reclamation

B |

2% Spatinl Plan
(2010-2030)

Jakarta was at its peak with
large scale housing, offices,
industries and infrastructure

Insignificant land subsidence
issue with only ‘normal’
cases of floods and soll

cracks

Development

Jakarta is going towards a
sustainable city with more
efforts on environmental
related projects

Urban sprawling, leapfrog
housing, and uncontrolled
development worsened the

environmental Issues

The Jakarta’s Masterplan
(Rencana induk Kota
Jakarta) 1965-1985 focused
on urbanization policies

Policy Chronology

Remarks:

‘National Policies

Provincial Policies

.

The rise of land subsidence
concern amidst the effort to
promote soclo-economic

sustainability

The Jakarta's Spatial Plan
1985-2005 that assigned
North Jakarta as Key Region

.

The Presidential Decree No
17/1994 on Repelita VI (the
role of Jakarta as the capital)

B -

The Presidential Decree No
52/1995 on the reclamation

of the north coast of Jakarta

Massive but unstable,
disintegrated, and short-
term actions to mitigate

land subsidence Issues

.

Jakarta Local Regulation No
1/2012 regarding Spatial
Plan 2010-2030 that contain
land subsidence mitigation

.

The Stipulation of National
Spatial Plan 1997

Jakarta Coastal Defence.
Study and The Natlonal
Capital Integrated Coastal

Development (NCICD)

|

The Jakarta's Revision on
Spatial Plan 2000-2010 that
added land and water

provision for land uses

Integrated Development of
the North Cosst of Java 2045

BN B

Seven Policies to Prevent
Jakarta's Sinking 2050

B

The Jakarta General Spatial
Plan 2022-2045

LAND SUBSIDENCE &

SEJARAH KEBIJAKAN PEMBANGUNAN
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Infrastructure  Cracking of permanent Malfunction of the sewerage and
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constructions and roads drainage system
SCIENCE

Tilting of houses and buildings

Sinking of houses and buildings
Breaking of underground

pipelines
and utilities

Economic - Increase in the maintenance cost of
nfrastructure - PN T I IFNr=R 7P
Decrease in land and property values LMV QUVDOIEINGEL
Abandoned buildings and facilities PA DA PE M ABN G U N A N
Disruption of economic activities DI JAKARTA UTARA

Environment Changes in river, canal, and drain flow

systems (Hasibuan et al., 2023)

Frequent coastal flooding

Wider expansion of flooding areas
Inundated areas and infrastructure
Increase in inland seawater intrusion
Deterioration in the quality of

environmental conditions




1982-1991 1991-1997

Koja |
Kelapa Gading
Cilincing

1.000 1.500
Total Area (Hectara)

@ Industrial, Commercial, and Office Building » Other Non-Residential Buidings
City Residential Building ® Secondary Forest

m Asphatt/ Concrete/ Soil Road Network m Other Open Land

u Other Natural/Semi-Natural Vegetation Coverage = Golf Course
continuous paddy field ® Aquatic Networ k/Waters

(Hasibuan et al., 2023) 2007-2008 2008-2009
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(Abidin et al., 2001; 2005; 2008; 2008b)
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Urban Development: Land Subsidence and Its Impacts

Indirect Impact of
I =¥ Infrastructure aspect

v

indirect Impact of Indirect Impact of

Direct impact of Social
Infrastructure Aspect RORTOOL {357 Economic Aspect . o

“

Indirect Impact of
Environment Aspect

= = =

Embedded Rules of the Game
Policies and actions were produced in
accordance with the path dependence reshaped
by long-embedded actor mteractions

= = =

Long-Term Action
Mid-Term Action i MR R
Networking and coalition of actors as well as subdivision SA N ORI el o

of actors into powerful and following groups piltened RS bized cu previons
actions and posmomng

x ® E 3

‘§’ Critical Problem Strategic Problem Business-as-Usual

§ An issue emerges and attracts actors with The repeated issue 1s transformed mto a strategac problem The strategic problem is addressed
]
S

Spontancous Decisions Planned Decisions
Policies and actions were made on the basis of Policies and actions were made on the basis of
mdnidual mterests and capacities consolidations driven by key actoss and their coalitions

Decision

Initial Action
Actors negotiate their power and interest

Action

unequal knowledge to define it on the basis of  as relevant actors begin to dig deeper their knowledge and ~ periodically and seen as a routine problem as
their mterests and strategies define it with theones and concepts the key actors set its frame and interpretation
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The main water sources
Fulfillment challenges Pipe Water Groundwater

% %
Quantity limitation 93.75 57.14

Low quality 0 35.71
Expensive cost 6.25 7.15

(Hasibuan et al., 2024)




Difficulty factors

Limited availability

1. Limited piped water

2. The lack operasionalization of piped water
3. Dry wells

4. Unequal distribution of piped water
Unaffordable prices

r 12 Cost allocation 23% of monthly income
2. Cost allocation 10% of monthly income
Poor quality of main water souce

s Piped water

7 Ground water
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(Hasibuan et al., 2024)




Income per Month

m 3757637 USDirenth @ 63.°C-8333 USDimorth g B332-11556 USDirenth g > 31556 USO/morth %
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Fiped 'Water !

PDAN,

s Wk Eiinint s il Pengguna pada kelompok eknoml menengah bawah

harus menyisihkan 2
B 0316 USD/mentn@ 217-631USO/ments B 632-1853 USDimonth B 1534-3156 USD/moren B > 3156 USDU/moreh untuk mengkases alr berSIh

Piped Water
(PDAM)

(Hasibuan et al., 2024)




46, 62%

Warga di sekitar

wilayah penerapan teknologi
memanfaatkan RWH sebagai
sumber air bersih alternativ

(Hasibuan et al., 2024)
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Faktor Pemicu

: Standard error 8 Nagelkerke R -2 Log
T (SE) ' Exp{B) square likelihood

Ability to meet the needs : 0.581 : . 3.754 0.223 37.489
Constant -5. 1.885 : : 0.005

The perceived benefits of RWH : 0.920 : : 3.600
The ease of operating RWH : 0.737 ’ ; 1.124
The accessibility of RWH . 0.538 : E 1.446

Individu yang mempersepsikan RWH mampu memenuhl
kebutuhannya akan memiliki kecenderungan 3,754 kali lebih
untuk mengadopsi teknologi tersebut dlbandlngkan

dengan mereka yang tidak mempersepsikan demikian

N S PNA S
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Persepsi terhadapa RWH sebagai solusi pemenuhan sumber air

bersih yang layak memegang peranan penting dalam proses
pengambilan keputusan untuk menerapkan teknologi tersebut

(Hasibuan et al., 2024)




3%

UNIVERSITAS
INDONESIA

Wi, ot e

SCHOO| OF

ENVIRONMENTAL
SCIENCE

Karakteristik Pengguna RWH

Utilization of RWH

User characteristics

The main water sources
Piped water (PDAM)
Groundwater (Drill and dug wells)
Family members

1-3 persons

4-6 persons

7-10 persons

> 10 persons

Ease of access

Easy

Difficult

(Hasibuan et al., 2024)
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Temperature Degree Cotwus (°C)
T0% me/L
Turbidiny Neghslometric turbidey unit (INTU)
Coke Tree colour umt (TCU)
Odor
Tap water
Temperature
T0s
Turbidity
Coler
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Temperasture
D%
Turbidity
Coler

Oder

ualitas Air RWH

(Hasibuan et al., 2024)

155
0.1926*

178
e <0.0027

n
<001

669
Mangarese " «0.0027

L Total coliforms Colory/100 mi
b 3 E-col Colormy/ 100 me
Tap water

1 8 Total coliforms Colormy 100 mé
A E-coh Colomy/100 mL
Galion water

i 8 Total coliformy Colony/ 100 md
fcol Colorn/100 mi

b
RWH
L

Total coliforms Colonmy/100 me
£-col Colory/ 100 ma
TER paaMEter: en(eed guality andard, with the vel rsprmanied By the number of symbel
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KEMAMPUAN
OM EMENUHI O
Penerapan instalasi RWH eksisting Setiap instalasi RWH eksisting

dapat memproduksi 20.010, 24 Liter/bulan
(area tangkap: 80 m; Run-off koefisien: 0,9; intensitas

dapat memenuhi 0,2% sumber air bersih ,
i curah hujan: 277,92 mm)
|

untuk kebutuhan sanitasi

Untuk 2.053 KK dengan total kebutuhan 9.700,425 L
dan kebutuhan per KK adalah 4.725 Liter

(Hasibuan et al., 2024)
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Well depth (m)

0.15-1.00
1.01-3.00
3.01-5.00
5.01-10.00
>10.00

Setlap KK menggunakan 74,6 Liter Penmgkatan kapaS|tas >duksi RWH hmgga 70%-80%
ai h per | mampu merec pengunaan \ah secara signifikan

'\.._~ na

(Hasibuan et al., 2024)
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Rekomendasi Kebijakan Penerapan RWH untuk
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AWARENESS &

EXPANDING EDUCATION

RWH SUPPORT

) &

O O O O
POLICY & INCENTIVES &
REGULATION SUBSIDIES
SUPPORT

(Furumai, 2008)

(Richards et al., 2021)

(Hasibuan et al., 2024)
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Policymuking sod the spatial charactentstios of land subadimes in
North Jakactia
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