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Case Study Beneficial Use of Sediments 

Project Demak Mangrove Restoration 
Classification R5D_2015_ID 

Major Functions Resiliency 

Other Functions Restoration 

Location Demak, Indonesia 

Volume N/A, Natural sedimentation 

Technique Implementation of permeable structures to dampen hydrodynamic energy  

Contaminants N/A 

Granulometry Silty clay 

Scale Pilot scale 

Client The Dutch Sustainable Water Fund, The German Federal Ministry for the 
Environment, Nature Conservation, Building and Nuclear Safety (BMUB) as 
part of the International Climate Initiative (IKI), Waterloo Foundation, Otter 
Foundation, Top Consortia for Knowledge and Innovation, and Mangroves 
for the Future, and with contributions by all partners 

Executor Project partners: Ministry of Marine Affairs and Fisheries, Ministry of Public 
Works, EcoShape, Wetland International, Deltares, WUR, IHE, Witteveen + 
Bos, Von Lieberman, the Diponegoro University and local communities 

Research program Building with Nature (BwN) – The Living Lab for Mud 

Contact EcoShape (Fokko van der Goot), Fokko.vandergoot@ecoshape.nl  

Status Pilot 

Year Start – End 2015 – 2020  

Description of the project 
In the tropics alluvial coasts are often muddy and covered with mangrove forests. In Demak (Central 
Java), a stretch of 20 km of coastline along the north coast of Java is facing severe erosion problems. 
These are mainly due to groundwater extraction -which causes land subsidence- and the removal of 
natural mangrove forests. In 2015, a large-scale BwN pilot was initiated, aiming to provide coastal 
security and supporting the revitalization of 6,000-plus ha of aquaculture ponds on a 20 km 
shoreline in the Demak district, enhancing the resilience of 70,000 vulnerable inhabitants. This is 
accomplished through the implementation of both social and physical coastal safety measures.   

A low tech engineering solution was developed to restore the deteriorated mangrove green belt. 
Permeable structures made of bamboo and brushwood were constructed in front of the existing 
coastline. The permeable structures reduce the wave energy and provide sheltered areas where the 
sediment loaded waters can deposit the fine sediments. Mangrove seeds can then settle in the 
freshly deposited sediment layer, slowly restoring the mangrove green belt. Since the start of the 
project, some 1,500 m of structures have been constructed. Two years on, monitoring results show a 
net sedimentation of 30 cm at some locations behind the dams, whereas control sites show net 
erosion of 5 cm.  Where the coastline is not yet eroded pond conversion is stimulated into 
mangroves in close participation with local communities. This project also enhances aquaculture 
productivity by introducing innovative techniques through farmer field schools. Lastly, through 
policy dialogues it is aimed to align various safety and development measures of national, provincial, 
district and municipal level for mutual reinforcement. Midway into the project, initial results show 
that restoration of a degraded muddy coasts is feasible using a low-tech solution. This pilot shows 
that social awareness is also a key consideration for sustainable coastal management. 
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Figure 1. Soft permeable structure. Close up (left) and implemented in the field (right) 
 

 
Figure 2. Towards an economy based on local knowledge and culture for a sustainable mangrove greenbelt (Frederik Ruys) 
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