
Suriname is a South-American country wedged between French Guiana, Guyana and Brazil. Its 

flat coast is a succession of mud banks, mangrove swamps and narrow beaches that stretches 

from the Corantijn River in the west to the Marowijne River in the east. Large sections are still 

pristine, but the coast is under attack. Human activities are increasing the risk of coastal 

erosion, especially in the densely populated districts of Paramaribo and Wanica. Mangrove 

swamps are a natural form of coastal defence but urban development is nibbling away at this 

buffer. Wherever the sediment-retaining mangroves disappear, coastal erosion increases. In the 

longer term, moreover, Suriname faces the risk of inundation as a result of rising sea levels.

It is vital to strike a balance between economic and 
ecological interests and find a way of reconciling 
coastal protection with coastal development. With this 
in mind, the Ministry of Planning and Development 
Cooperation commissioned the preparation of an 
Integrated Coastal Zone Management Plan (ICZMP) 
including a pilot project for the densely populated 
districts of Paramaribo and Wanica.

The Assignment 
A consortium of local and international experts was 
involved in the project, which was headed by Lievense 
Consulting Engineers and comprised local and 
international experts in ecology, morpho-dynamics, 
sociology, urban development, coastal engineering 
and integrated planning. 

Deltares was primarily engaged in the conservation 
and regeneration of the mangrove swamps, advice on 
morpho-dynamics and drafting of the ICZM Plan and 
pilot. Deltares has been involved in coastal research in 
Suriname ever since the 1960s, through its predecessor 
Delft Hydraulics (now part of Deltares). 
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Coastal morphodynamics
Based on reports and data available for Suriname’s 
coastal system, discussions with local people, a series 
of site visits and comparisons with similar coastal 
systems in British Guyana and Thailand an assessment 
was made of the problem of coastal erosion. This led to 
a series of recommendations that were included in the 
ICZM Plan. 

Suriname’s  coast is extremely dynamic. Sediments 
from the Amazon form offshore mud banks that stretch 
for tens of kilometres and migrate at a speed of around 
1.5 km a year. These fluid mud layers damp out wave 
energy and produce temporary coastal accretion. 
Between the mud banks, however, there is a risk of 
coastal erosion and inundation. Accretion and erosion 
occur in approximately 30-year cycles. 

The most important recommendation for ICZM is 
therefore to synchronize the execution of such a Plan 
with the mudbank dynamics. One can predict with 
reasonable accuracy when certain stretches of the 
Suriname coast may be endangered, and when they are 
expected to be safe. As the physical time scales involved 
in mudbank migration are fairly large, there should be 

ample time for the preparation and execution of coastal 
development. 

Furthermore, building houses or hard structures in 
the mangrove forest close to the waterline should be 
prevented as much as possible. It hampers the infill 
of fines from the sea. Instead, a buffer zone should be 
established along the coast to give the sea sufficient 
room to breath. This would also be the best way to 
accommodate accelerated sea level rise. A healthy 
mangrove-mud system is able to grow with the sea. 

Integration
The unique thing about this project was its scope. It 
was the first time that all the issues to do with living 
and working in the coastal zone were being dealt with 
together. Earlier studies just looked at a particular 
section of the coast or at particular issues, such as 
coastal development or the protection of mangrove 
swamps, taken in isolation. But it is better to consider 
such issues in relation to each other. Spatial planning 
and flooding, for instance. And that is what was done.

Many problems had to be tackled. For instance, defining 
the coastal zone: where to delineate the limits of this 
zone? There are factors in each of the various districts 
that complicate the preparation and implementation 
of an ICZMP. Examples are over-fishing and the 
upstream gold mining that leads, via the rivers, to 
mercury pollution on the coast. Local removal of the 
protective mangrove belt along the coast and lower 
river courses can aggravate the natural erosion process. 
Construction of sea dikes in Nickerie (finished in 2003) 
and Coronie (ongoing) solves the acute erosion problem, 
but maintenance of the dikes will be required. Urban 
expansion north of Paramaribo is threatening the 
mangrove area and could lead to significant problems 
with regard to increased coastal erosion, flooding 
and drainage stagnation. In the “Weg naar Zee” area, 
conversion of mangrove forest into agricultural land 
resulted in severe coastal erosion and a significant loss 
of land. Also here, dike construction is considered. 

A total of 25 issues were identified and prioritized for 
further investigation and inclusion in the ICZM Plan. 

ICZM Plan
The coastal zone of Suriname is endowed with many 
natural resources, such as fertile soils, fresh water, fish 
and shrimp stocks, forests, oil and mineral resources. At 
present some of these resources are underutilized and/
or used in a very inefficient way (such as the agricultural, 
livestock and aquaculture potential), whereas others 
tend to get overexploited (such as the fish and shrimp 
stocks). These problems hamper a sustainable and 
balanced economic growth in the rural districts and a 
subsequent migration to Paramaribo. 

Map of Suriname

The coastal zone of Suriname



The ICZM Plan for Suriname has been drafted according 
to general ICZM principles which have been formulated 
over the years by several leading international 
organizations. Since it is extremely important to involve 
all the stakeholders in the development of the plan, 
part of the job was to conduct a stakeholder analysis. 
Representatives of ministries, knowledge institutions 
and civil society organisations have provided input 
during interviews and workshops. Deltares used their 
input to check and supplement scientific findings and 
to help pinpoint priorities. At the same time, involving 
stakeholders ensures public support for the plan.

The ICZM Plan includes policy proposals for the following 
economic sectors:
•	 Agriculture and horticulture
•	 Animal husbandry
•	 Fishing
•	 Mining of sand, shells and clay
•	 Oil exploitation and sustainable energy development
•	 Bauxite mining
•	 Water supply
•	 Tourism development

Furthermore, it contains policy recommendations for 
the following cross-sector management domains:
•	 Management of the coastline
•	 Conservation of coastal ecosystems
•	 Spatial planning
•	 Transport and infrastructure
•	 Unresolved land property issues
•	 Water management
•	 Drainage and flood management
•	 Water pollution control

The ICZM Plan formulated a vision for sustainable 
use of water, soil and resources of the coastal zone 
and to protect natural ecosystems alongside much 
needed socioeconomic development. The Plan includes 
recommendations for legislation and regulation and 
adaptation of the management organization. Also 
preparations have been made for a central coastal 
database and GIS.  

Furthermore, an Awareness Plan has been drafted 
which includes short and medium-term actions 
focused on different target groups, such as politicians 
and managers, economic stakeholders, planners and 
developers, specific inhabitant groups and education 
groups.

Stakeholder consultation during one of the workshops

List of identified problems

Most urgent problems:
•	 Coastal erosion &  protection
•	 Destruction of mangrove 
•	 Unplanned/inappropriate spatial development
•	 Inadequate drainage of residential areas

High priority problems:
•	 Depletion of fish & shrimp stocks
•	 Inadequate irrigation & drainage
•	 Surface water pollution (households & industries)
•	 Riverbank erosion/reclamation & dredging
•	 Disturbance of wetlands by oil activities
•	 Inefficiencies in fisheries (by-catch / technology)
•	 Habitat destruction by shell, sand and clay mining
•	 Inadequate water supply system
•	 Soil & groundwater pollution (industrial & mining)
•	 Surface water pollution (agrochemicals)
•	 Inefficient use of reclaimed farmland 
•	 Surface water pollution (gold mining)
•	 Disturbed water balance inland wetlands
 
Medium priority problems:
•	 Sea turtles & sea mammals being killed
•	 Piracy at sea 
•	 Disturbance by tourism and poaching
•	 Air pollution by rice husk burning
•	 Soil & groundwater pollution (agrochemicals)
•	 Unsolved ownership or land rights issues 
•	 Sea pollution from shipping & oil exploration
•	 Changed water balance ( mining)

Red Ibises and Greater Heron in Bigi Pan mangrove



Pilot Paramaribo and Wanica
The ICZM Pilot focused its attention to the districts of 
Paramaribo and Wanica. That is where the problems 
are most pressing, particularly in relation to population. 
Two-thirds of the country’s population live in those 
areas and coastal development is sometimes too close 
to the sea. Where mangrove forests have been cleared, 
the risk of coastal erosion increases.

It was recommended to immediately putting a halt to 
seaward urban expansion and to establish a natural 
buffer zone of several kilometres wide. It is a cheaper, 
more sustainable and more ecological solution than 
measures such as dike-building, especially in the long 
term. This way we can plan for balanced economic 
development while preserving ecological values. Which 
is what the government of Suriname asked for. 

Another part of the solution is further implementation of 
the Master Plan for the Drainage of Greater Paramaribo 
(in particular, catch-up maintenance of the drainage 
system). There are also plans to construct new pumping 
stations and build a ring dam and canal. Such measures 

should end the frequent flooding that afflicts the capital, 
but a thorough environmental impact assessment is 
recommended.  

Innovative approaches for mitigating coastal 
erosion: building with nature
Several methods for restoration works have been 
recommended that would reduce coastal erosion 
problems. These include: 
•	 Careful planning of mangrove restoration: Since no 

previous experience with mangrove rehabilitation in 
Surname exists, it is essential to study carefully the 
successes and failures from similar efforts elsewhere 
in the world;

•	 Pilot testing of salt marsh works, consisting of small 
basins made of permeable, plaited groins, aiming to 
increase the trapping rate of fine sediment;

•	 Pilot testing of agitation dredging around the Low 
Waterline (LW – 1m) (‘a mud engine’) to increase 
the sediment flux towards the coast just after the 
passage of a mud bank.

More info: zks-info@deltares.nl

Schematic representation of the principles of a mud engine

Mangroves along the coast of Suriname undergo alternating periods of accretion (left) and erosion (right). 
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Pumping station in Paramaribo

Pilot Paramaribo and Wanica
The  ICZM Pilot  focused  its  attention  to  the  districts  of 
Paramaribo and Wanica. That is where the problems are most 
pressing, particularly in relation to population. Two-thirds of the 
country’s  population  live  in  those  areas  and  coastal 
development  is  sometimes  too  close  to  the  sea.  Where 
mangrove  forests  have  been  cleared,  the  risk  of  coastal 
erosion increases.

It was recommended to immediately putting a halt to seaward 
urban  expansion  and  to  establish  a  natural  buffer  zone  of 
several kilometres wide. It is a cheaper, more sustainable and 
more ecological solution than measures such as dike-building, 
especially in the long term. This way we can plan for balanced 
economic  development  while  preserving  ecological  values. 
Which is what the government of Suriname asked for. 

Another part  of  the solution is  further  implementation of  the 
Master  Plan  for  the  Drainage  of  Greater  Paramaribo  (in 
particular,  catch-up  maintenance  of  the  drainage  system). 
There are also plans to construct new pumping stations and 
build a ring dam and canal. Such measures should end the 

frequent  flooding  that  afflicts  the  capital,  but  a  thorough 
environmental impact assessment is recommended.  

Innovative  approaches  for  mitigating 
coastal erosion: building with nature
Several  methods  for  restoration  works  have  been 
recommended  that  would  reduce  coastal  erosion  problems. 
These include: 
- Careful  planning  of  mangrove  restoration:  Since  no 

previous  experience  with  mangrove  rehabilitation  in 
Surname  exists,  it  is  essential  to  study  carefully  the 
successes and failures from similar  efforts elsewhere in 
the world;

- Pilot  testing  of  salt  marsh  works,  consisting  of  small 
basins  made  of  permeable,  plaited  groins,  aiming  to 
increase the trapping rate of fine sediment;

- Pilot  testing  of  agitation  dredging  around  the  Low 
Waterline (LW – 1m) (‘  a  mud engine’)  to  increase the 
sediment flux towards the coast just after the passage of a 
mud bank.
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Mangroves along the coast of Suriname undergo alternating periods of accretion (left) and erosion (right). 

Deltares
Innovative solutions for water and 
subsurface issues
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Pumping station in Paramaribo

Deltares is a leading, independent, Dutch-based research 

institute and specialist consultancy for matters relating 

to water, soil and the subsurface. We apply our advanced 

expertise worldwide, to help people live safely and 

sustainably in delta areas, coastal zones and river basins.
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2600 MH Delft, The Netherlands
T +31 (0)88 335 82 73
F +31 (0)88 335 85 82
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