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• Based on the simulation results (see Key Findings), 

the long term efficacy of “Normalisasi” policy to 

reduce vulnerability of Jakarta to flooding in the 

future is questionable.  

• Policy testing and primary cost-benefit analysis re-

veals the effectiveness of the Waterscape policy 

(see Policy Testing). The implementation of the 

policy will not only help reduce flood, but also in-

crease resilience of water-sector in future. Howev-

er, implementation of such an integrated policy 

may require more complex governance mecha-

nisms. 

• However, future researchers could study on how 

built area and population of Jakarta relates to each 

other, as well as how sea level influences  land in-

undation depth. A more downscaled climate 

change projections for Indonesia would also have 

helped this research. 

7. ANALYSIS 

Variable 
Sensitivity 

Low Medium High 

Future Rainfall Projections     V 

Birth Rate V     

Building Weight per Sq. Meter   V   

Built Area   V   

Delay in Dredging     V 

Delay in Eviction V     

Sensitivity of Land Inundation to Rainfall 

Change 

Sensitivity of Land Inundation to Change 

in Dredging Delay 

6. KEY FINDINGS 

Based on the simulation result, the land inundation depth increased rapidly between 1980

-1990 and reached a peak at around 1995. After 1995, the depth decreased sharply until 

around 2015. The simulated behavior between 1980-2015 replicates the historical trend 

(represented by red points).  

The simulation projects an increase in the land inundation depth behavior after 2015, 

where it reaches a new peak at around 2035. This illustrates the vulnerability of Jakarta to 

riverine flooding, and poses serious questions on the efficacy of “Normalisasi” policy in re-

ducing this vulnerability. The simulation result also creates a need for alternative policy 

pathways. 

Reference Mode (only reflects trend) Model Simulation 

10. CONCLUSION 9. WATERSCAPE GOVERNANCE 

 Institutes Increasing Dredging Efficacy Waterscape Policy 

Provincial 

Level 

Pemerintah Provinsi DKI Ja-

karta  

  

• Pemerintah Provinsi DKI 

Jakarta  

• Dinas Sumber Daya Air 

DKI Jakarta  

  

National 

Level 

• Balai Besar Wilayah 

Sungai Ciliwung dan 

Cisadane 

• Kementerian Pekerjaan 

Umum dan Perumahan 

Rakyat 

• Badan Standarisasi Na-

sional  

• Kementerian Pekerjaan 

Umum dan Perumahan 

Rakyat 

• Increase in dredging efficacy may seem to 

be less complex for governance 

• But a lack of participation of greater num-

ber of institutions in policy planning and 

implementation, however, may just rein-

force the already existing ‘policy myopia’.  

• As for Waterscape policy, there is a need to 

bridge greater number of institutions in dif-

ferent levels of jurisdiction for policy plan-

ning. 

• In such a governance context, a boundary 

organization with stakeholders from gov-

ernment, academia and civil society can be 

helpful 

Increase of Dredging Efficacy 

Baseline 

 

Increase of  

Dredging Efficacy 
Waterscape Policy 

Cost 

Requires a budget of ap-

proximately more than 93 

million USD/year 

Requires one-off budget 

(approx. 95,000,000 USD) 

Benefit Reducing the flood  

Reducing the flood, in-

creasing water supply dur-

ing low rainfall, improving 

urban landscape  

Comparison 

Waterscape Policy 

Baseline 

Cost-Efficiency 

(Capacity 85%, Green Area 60%,  

Building Weight 40%) 

Resilience 

Modification to Waterscape Policy 

8. POLICY TESTING  

• Increasing dredging efficacy may seem to be 

cost-efficient in the short term, although 

budget needs may fluctuate.  

• For Waterscape policy pathway, the benefits 

associated are long terms and multi-sectoral. 

This policy pathway is an option for reducing 

current vulnerability to flood, as well as for 

water provisioning and flood reduction in 

future climate risk scenarios   

5. VALIDATION 

Model Simulation Reference Mode 
Model Simulation Reference Mode 

References for Reference Mode: 
Kooi, H., & Yuherda, A. T. (2018). Updated sub-

sidence Scenarios Jakarta. Deltares. 

Banjir Jakarta dari 1872 hingga 2015. (2017, 

February 21). Retrieved from Kompas.com: 

https://megapolitan.kompas.com/

read/2017/02/21/11092351/

banjir.jakarta.dari.1872.hingga.2015 

Berapa Jumlah Penduduk Jakarta? (2018, Janu-

ary 24). Retrieved from KataData: https://

databoks.katadata.co.id/

datapublish/2018/01/24/berapa-jumlah-

penduduk-jakarta 

Berapa Kepadatan Penduduk di DKI Jakarta? 

(2018, January 25). Retrieved from KataDa-

ta: https://databoks.katadata.co.id/

datapublish/2018/01/25/berapa-kepadatan

-penduduk-di-dki-jakarta 

 

A version of this research has been 

accepted for a special issue of the 

Landscape Architecture Frontiers 

journal. 
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 1. BACKGROUND 

2. OBJECTIVES 

3. CONCEPTUAL MODEL 

Causal Loop Diagram (using Vensim PLE software from Ventana Systems Inc.) 

• Daerah Khusus Ibukota Jakarta (Capital Special Region of Jakarta) is one of the 34 provinces in Indonesia. Being the capital 

region, it is currently undergoing rapid urbanization. 

 

• Such rapid urbanization is leading to issues, like excessive ground water extraction; land scarcity; and unregulated settle-

ments, which often are held responsible for issues of ‘too little, too much, and too dirty’ water in urban spaces of global 

South.  

 

• Flood is a major issue that has affected Jakarta since 1872. One of the highest floods occurred in 2015, which required the 

evacuation of 231,566 people and caused a financial loss amounting to 1.5 trillion Rupiah (approximately USD 

112,500,000). Although flood has become an important political issue and the government is pushing for change in the 

riverbank areas, public policy in Jakarta is yet to comprehend the complex linkages between gap in water provisioning 

and issue of flooding.  

 

• The most recent flood control policy initiative called “Normalisasi” focuses on increasing the drainage capacity of the riv-

ers through dredging the river bed and evicting settlements from riverbank areas. The jury is still out on the success of 

this ongoing policy initiative. Currently, there is criticism about the lack of proper relocation of evicted settlers, uncertainty 

of funding for dredging and lack of mainstreaming of climate change risks into policy design. 

• To explore the interlinkages of social and hydrological factors that can influence vulnerability to flooding in Jakarta 

 

• To explore the efficacy of “Normalisasi” policy in reducing vulnerability to flooding in different social-hydrological 

scenarios 

 

• To explore policy pathways for water management in Jakarta to reduce current vulnerability to flooding and man-

age resilience for future. 
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4. SYSTEM DYNAMICS MODEL  

System Dynamics Model (using Vensim PLE software from Ventana Systems Inc.) 

ABSTRACT 

Governance deficit in Jakarta in Indonesia is often associated to its pressing issues of too much, too little and too dirty water. Although flood has become an 

important political issue and the government is pushing a landscape change in the riverbank areas, public policy in Jakarta is yet to comprehend the com-

plex linkages between gap in water provisioning and issue of flooding. 

Flood is one major issue that has affected Jakarta as early as 1872. Subsequently, major flood events have occurred with the most recent being in 2015. The 

government has implemented several policy initiatives, with the most recent one named as “Normalisasi”. This initiative focuses on increasing the flow ca-

pacity of the river, in order to prevent it from overflowing during heavy rain events. To fulfil its goal, the government claims eviction of informal settlements 

from the riverbank areas; widening width of rivers and canals; and dredging of the river beds. Many scholars have criticized the overly technocratic framing 

of this policy, it’s covert agenda for attracting investments in infrastructure development in catchment areas, lack of empathy towards agency of informal 

settlers along with lack of vision for an inclusive and resilient socio-hydrological system.  

This study uses system dynamics modelling to understand current vulnerability to flooding and explores future policy pathways for managing resilience in 

the context of Jakarta. The modelling analysis raises serious questions on the efficacy of the current policy of “Normalisasi” and points out its inability to 

comprehend the dynamic complexity of the socio-hydrology of flooding issue. Policy testing and further comparison revealed the opportunities and chal-

lenges of two policy pathways, namely Increase in Dredging Efficacy and Waterscape Policy. Although increase in efficacy of dredging seemed to be cost-

efficient in short term and less complex for institutional interplay, an integrated policy, named as Waterscape Policy, will help in long term resilience. Howev-

er, implementation of such an integrated policy will require institutionalization of polycentric governance with initiation of a boundary organization.  

V indicates that the variable belongs to that sensitivity group 

Reference mode data taken from Henk & Yuherdha (2018)  Reference mode data taken from Kompas and KataData 


