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mangrove wetlands

mangrove ecosystem services:

- coastal protection
- water quality improvement
- sediment trap
- timber production
- fisheries
- …

mangrove root systems

characteristic species



latitudinal limit of mangroves

mangrove wetlands



mangrove wetlands

mangrove destruction

FAO 2007



mangrove wetlands

• coastal squeeze and sea level rise
• wetland destruction (aquaculture…)
• anthropogenic influence on sediment budgets
• increase in storminess and coastal erosion
• failure of restoration

worldwide issues



biogeomorphology

natural dynamics

Fromard et al. 2004 Lovelock et al. 2010



biogeomorphology

How mangroves interact with the physical environment?



biogeomorphology

mangrove succession
SE Asia example



biogeomorphology

How mangroves interact with the physical environment?

after Corenblit et al. 2007



seedling establishment



seedling establishment

thorsten.balke@deltares.nl

Balke et al. 2011 Mar. Ecol. Progr. Ser.

achorage of Avicennia propagules,
first days:

• buoyant propagules need to strand
• drag forces by waves pull out seedlings
• erosion excavates seedlings



seedling establishment



seedling establishment

Balke et al. submitted



seedling establishment

Balke et al. submitted



sediment dynamics



sediment dynamics

Biogeomorphic feedbacks?

tussock elevation

Spartina tussock

Balke et al. 2012 Geomorphology



Tal and Paola 2007

Floodplain
example

http://news.lternet.edu/article226.html

sediment dynamics



sediment dynamics

wave attenuation of mangroves: 

Mazda et al. 2006

Mazda et al. 1997

20% per 100m if dense enough



sediment dynamics

Balke et al. submitted



act against mangrove loss

sea level riseM
an

gr
ov

e 
se

di
m

en
t a

cc
re

tio
n equilibrium

drowning !

understand impact of sea level rise

Cahoon et al. 2003



act against mangrove loss

Healthy mangroves can keep up

Hurricane Mitch
1998, Honduras

Cahoon et al. 2003

peat collapse after hurricane



act against mangrove loss

Destruction of mangroves
increases vulnerability to
sea-level rise



Ellison 2000

negative example:

• planting of one non-pioneer species 
(often Rhizophora, Red mangrove)

• no previous assessment of hydrological
conditions

• expensive: nursery, planting
• no evaluation of project success

Phillipines: 

10ha plantation
90% dead within
1 year
2008 ScienceNow

act against mangrove loss

restoration

Photo: S. Samson



Lewis 2005

positive example:

• restore hydrology
• create suitable elevation in tidal regime
• let mangroves colonize by themselve
• monitor development and evaluate

socio-economic aspects:

• community involvement
• sustainable use
• …

restoration

act against mangrove loss



conclusions

• mangroves are bio-geomorphic ecosystems with close link to their 
physical environment

• natural vs. anthropogenic dynamics
• healthy mangroves can help to protect against sea level rise 

interact with sediment dynamics
• ecological restoration: assess local conditions first


