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The world needs mangroves

Reducing wave  and height: 
13-66% in 100 meter belt, 
buffering storm surge

1-10mm/yr soil build
up, erosion control

Socio-economic resilience



But we are losing our mangroves fast



• Several hundred thousand hectares

• Boosted by the 2004 Tsunami

• Planting is popular: NGOs, government agencies, communities and private 
sector

Mangrove restoration

Source: Worldpress, 2017



Phillipines (Primavera and Esteban 2008)

• App 25.000 ha

• Survival rate 10-20%

Sri Lanka (Kodikara et al., 2017)

• 1000-1200 ha

• Survival rate 20% 

Mangrove restoration succes

So what is going wrong???



Planting in the wrong zone

Source: Jim Enright & Alfredo Quarto (MAP)



Wrong species, extreme densities

Source:  Jurgenne Primavera (ZSL)



Site conditions disturbed: acidity and salinity



Site conditions disturbed: hydrology



Site conditions: disturbed sediment balance
Source:  Mark Spalding (TNC)



No community ownership

Source:  http://www.colegiodestaanadevictorias.com



Lewis 2005; Erftemeijer and Lewis 2000; Lewis 2001; 

1. Understand the autecology of the mangrove species at the site

2. Understand the hydrological patterns that determine distribution and 
establishment of mangrove species

3. Assess modifications in the original mangrove environment

4. Restore hydrology and other environmental conditions to encourage natural 
recruitment

5. Only consider active planting if natural recruitment can not take place

Ecological Mangrove Restoration: a new approach 
initiated by Mangrove Action Project

Winterwerp et al., 2013:

6. If needed, restore the sediment balance by removing obstacles in the intertidal 
zone and by facilitating sediment capture through ‘saltmarsh works’ 

And ensure community ownership and involvement!!!



Example: Guinea Bissau



Mangroves in Guinea Bissau

• 8% mangrove cover mangroves (Lourenço et al. 2008)

• High biodiversity and socio-economic values

• Coastal protection

• Vulnerable to droughts

• Large scale conversion for rice farming



The Bolanha polder system



Cacheu National park: aerial view

Source:  Leo Zwarts (A&W)



1. Mapping of restoration potential

Mapping by: Altenburg & Wymenga



1. Mapping of restoration potential

Large areas are already
overgrown

Bare Mapping by: Altenburg & Wymenga



1. Mapping of restoration potential



2. Ground-truthing and prioritisation

> 1000 Sites identified by IBAP and A & W

Recently abandoned, 
with dikes, no 

mangroves

Abandoned long ago, 
no dikes,  natural
mangrove growth

Abandoned long ago, 
no dikes,  no 

mangrove recovery

Control sites: intact 
mangroves, never 

converted

• Hydrology: flow patterns - flooding height and duration - salinity - acidity
• Soil conditions: soil structure - organic matter content - salinity - acidity
• Biotic parameters: availability of propagules, biodiversity



2. Ground truthing

Too disturbed; 
no priority for

restoration

Regenerates
autonomously: 
no priority for

restoration



3. Restore enabling conditions



Results after 6 months

Natural widening of breached embankment

Reappearance of tidal creeks



Results after 6 months

Flushing of salt, softening of soil and massive natural recruitment…
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Example: Indonesia



Demak, Central Java



Meet the people of Demak



Flushed in the sea…



Hard solutions make it worse



• But: mangroves require a stable coast to settle

• As a result mangrove rehabilitation along eroding coasts fails

Mangrove planting could work

Picture Mark Spalding



Building with Nature in Demak?
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2. Restoring mangrove 
belts

3. Enabling sustainable
aquaculture

1. Smart engineering

Designing interventions

Sediment nourishment

Sediment traps
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2013: first pilot
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2013: first pilot
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Working along 20 km of coastline together with MMAF  and PU, to
help 70.000 people become more resilient

Our dream (1)



Soft solutions Hybrid solutions Hard solutions

flexible and cost-effective less flexible, extra investment 

more space, no dike less space, dike 

Continuum of conceptsOur dream (2): replication across the country



Aerial view

• The approach works!

• Successful applications 
in Suriname and 
Vietnam

• But: The subsidence in 
Demak poses a major 
challenge

• We need to define 
thresholds



• Mangrove planting may be needed, if seedlings can not naturally 
recolonize a degrade area

• Sometimes it has an important symbolic value and contributes to 
awareness and ownership of local people

• But at all times, the key steps of Ecological Mangrove Restoration 
approach should be followed, to present mass failure and environmental 
damage

So, to plant or not to plant?

Source: Worldpress, 2017



Wetlands International: www.wetlands.org; 
Pieter.vanEijk@wetlands.org  

Thank You!


