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Aim: developing a method of analysis of urbanized deltas for 

fruitful planning- and design interventions
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cityriver delta

Urban fabric

Infrastructure

Natural landscape

how are interventions in one layer and one scale related to changes in other 

layers and other scales in different periods

3 layers x 3 scales x time

Mississippi Rhine-Meuse-Scheldt
Meyer, Nijhuis & Pouderoijen 2009
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Netherlands       New Orleans 

2008 - 2010

- What can New Orleans learn form the Netherlands

- and vice versa

- In what sense are both urbanized deltas comparable 

- What are the differences and similarities

- How can we understand the specific complexity of a specific delta…

- …in order to be able to develop fruitful design and planning interventions

Netherlands �� New Orleans 
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Urbanizing Delta’s: research projects

Gaoping River Delta

(Taiwan)

Rhine – Meuse Delta 

(Netherlands)

Pearl River Delta 

(China)

Paraná Delta 

(Argentina)

Mississippi Delta

(USA)

Mekong Delta 

(Vietnam)
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Differences: a matter of scale
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Mississippi Rhine-Meuse-Scheldt
Meyer, Nijhuis & Pouderoijen 2009

Scale: River catchment

Scale: River catchment
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Case studies: Mississippi & Rhine-Meuse

Delta scale

Mississippi delta Rhine-Meuse-SCheldt delta
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Rotterdam 1700s

Rotterdam watercity: artificial islands
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Artificial and natural high grounds in Rotterdam region

or

source: programcommittee SW-delta

River-scale

Regional 
and local 

scale
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Highest grounds: natural levees first urbanization on natural levees

New Orleans city scale

D. Raymond, 2010

Drainage network outfall canal

New Orleans city scale
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Flood-defense & Water-management

Urbanization

Environment

Port-economy

Fishing Agriculture

Complexity  of urban delta’s

Complexity  of urban delta’s

Urban deltas are extremely complex systems

A complex is according to Batty (2005): 

1) a system based on many interacting parts; 

2) individual parts are changing because of internal and 

external influences;

3) changes in one part will influence and change other parts and

the system as a  whole;

4) it is difficult/impossible to predict the future of the system.
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- understanding the mechanisms of the complexity of urban deltas is 

necessary for fruitful design- and planning interventions

- Understanding = what are the individual parts and how are they 

influencing each other. 

- The complexity of one urban delta is not similar to the complexity of 

other urban deltas. 

- For efficient design- and planning interventions we should be able to 

recognize the differences and similarities of the systems of different 

urban deltas. 

- This is why a typology of urban deltas (= a science which is able to 

indicate the specific complexity of an urban delta)  is necessary in order 

to be able to define planning and design strategies for urban deltas.

Delta typology & urban planning

Bradschaw & Weaver 1995

Rhine-Meuse, Netherlands

MIssissippi, USA

- First attempt for a typology of deltas: 

Bradschaw & Weaver (1995) focusing 

on the natural system of the delta

- Our intention is to develop a typology 

of urban deltas, including also 

infrastructural systems (hydraulic 

systems, road networks) and 

urban patterns

- Central question: 

How do urban patterns and

infrastructural systems influence the

natural system of the delta, and vice

versa ?

Delta typology & urban planning
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Urban fabric

Infrastructure

Natural landscape

NIjhuis 2006

The layer-approach delivers 

possibilities for a development of 

this typology related with planning-

and design strategies. 

First applied by McHarg (1976), 

adopted and developed in the 

1980s in NL, often mentioned in 

planning and design documents, 

but never elaborated in a 

systematic way.

Layer-approach

We can study how, for instance, an intervention in the layer of

infrastructure influences urban patterns and the natural system

3 layers
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Each layer has a specific transformation-frequency 

Time

We can study how, for instance, an intervention in the layer of

infrastructure influences urban patterns and the natural system

3 layers x time

1100-1300 1300 – 1800 1800 – 2000
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cityriver delta

Urban fabric

Infrastructure

Natural landscape

We can study how, for instance, an intervention in the layer of

infrastructure at the the delta-scale influences urban patterns and the natural 

system at different scales

3 layers x 3 scales

cityriver delta

Urban fabric

Infrastructure

Natural landscape

how are interventions in one layer and one scale related to changes in other 

layers and other scales in different periods

3 layers x 3 scales x time
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DUTCH DELTA

1100           1300                  1800                       2000

1st period of 

urbanization

3rd period:                        

national public works
In search of a  

new paradigm

MISSISSIPPI DELTA

1100 1700             1850                 2000

1st period of                        

urbanization

2ndperiod

public 

works

2nd period:  dikes, polders, 

new urban patterns

In search of a  

new paradigm

Different periods

3rd period

exploi

tation

Rhine-Meuse-Scheldt Delta

Meyer, Nijhuis & Pouderoijen 2009
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1.1 - Rhine-Meuse (1100 – 1300) 
River scale

Natural landscape

Urban fabric

Infrastructure

Rhine corridor as axis of early urbanization

Low and high grounds, breaded river system

First dikes and roads

2.1 - Rhine-Meuse (1300 – 1800) 
River scale

Natural landscape

Urban fabric

Infrastructure

Urban networks and increasing hierarchy

Development closed dike rings and road structures

Rivers consolidated, increasing flooding occupied land  
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3.1 - Rhine-Meuse (1800 – 2010) 
River scale

Natural landscape

Urban fabric

Infrastructure

Metropolitan networks

Canalized rivers, shortened coast-line

Disappeared storage-capacity of the catchment area

1.2 - Rhine-Meuse (1100 – 1300) 
Delta scale

Natural landscape

Urban fabric

Infrastructure

Autonomous cities on islands in the delta

Fixed islands by ring-dikes

Large estuaries and wetlands
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2.2 - Rhine-Meuse (1300 – 1800) 
Delta scale

Natural landscape

Urban fabric

Infrastructure

Increasing power of cities, all oriented on water

Dynamic dike-rings: some growing in size because of 
sedimentation and diking, others shrinking because of 
flooding

Land reclamation, initial sea dikes

3.2 - Rhine-Meuse (1800 – 2010) 
Delta scale

Natural landscape

Urban fabric

Infrastructure

Strong differentiated urban pattern: large port-cities 
Rotterdam and Antwerpen, declining cities in the 
delta

Closing the estuaries with dams; combined with new 
road-networks

Strong separations and differences between water-

compartments , disappearance water-networks
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1.3 - Rhine-Meuse (1100 – 1300) 
City scale

Natural landscape

Urban fabric

Infrastructure

Urban settlement on and behind the dike

Dike and dam (in the Rotte)

The river as an edge between peat (north) and clay (south)

2.3 - Rhine-Meuse (1300 – 1800) 
City scale

Natural landscape

Urban fabric

Infrastructure

Urbanization outside the dike

South-banks of the Meuse become one territory 
because of extending dike-rings and growing together 
of islands

Dynamic islands in the river Meuse
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3.3 - Rhine-Meuse (1800 – 2010) 
City scale

Urban fabric

Infrastructure

Natural landscape

Different urban patterns at both river-banks; 
difference between patterns behind the dikes and 
outside the dikes

Raised and relocated dikes; new roads crossing the 

river (Maastunnel-traverse and City-axis with Erasmus-
bridge)

Drained urban landscape behind the dikes; 

raised grounds outside the dikes

1.4 - Rhine-Meuse (1100 – 1300) 
Overview

cityriver delta

Urban fabric

Infrastructure

Natural landscape
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2.4 - Rhine-Meuse (1300 – 1800) 
Overview

cityriver delta

Urban fabric

Infrastructure

Natural landscape

3.4 - Rhine-Meuse (1800 – 2010) 
Overview

cityriver delta

Urban fabric

Infrastructure

Natural landscape
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3.4 - Rhine-Meuse (2010 >) 
Overview

cityriver delta

Urban fabric

Infrastructure

Natural landscape

3.4 - Rhine-Meuse (2010 >) 
Overview

cityriver delta

Urban fabric

Infrastructure

Natural landscape

Repair estuaries

Safety outside the dikes

Increase capacity water-
storage
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Flood-risks waterfront-sites ‘outside the dikes’
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Regional system 

Closed

Open/closed

Open

Open with   

overflow-areas

Regional system – dike section 
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Regional system – dike section – urban design

Mississippi Delta

Meyer, Nijhuis & Pouderoijen 2009
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1.1 - Mississippi (1700 – 1850) 
River scale

Natural landscape

Urban fabric

Infrastructure

Settlements on natural levees

Extreme large riverbeds; 

extreme high and large natural levees,
Shallow river-mouth, large wetlands

2.1 - Mississippi (1850 – 1950)
River scale

Natural landscape

Urban fabric

Infrastructure

Urbanization in the riverplain

Narrowing riverbed with levees

erosion wetlands
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3.1 - Mississippi (1950 - 2010) 
River scale

Natural landscape

Urban fabric

Infrastructure

Shrinking cities in the river-plain

Intensive use original river-plain

Narrowing the riverbed

1.2 - Mississippi (1700 – 1850) 
Delta scale

Natural landscape

Urban fabric

Infrastructure

Urban settlement on the natural levees

Some small canals and roads

Extending wetlands, shallow river-mouth
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2.2 - Mississippi (1850 – 1950) 
Delta scale

Natural landscape

Urban fabric

Infrastructure

Urbanization behind dikes

Narrowing river-mouth with levees; 

New shipping canals

Loss of wetlands

3.2 - Mississippi (1950 - 2010) 
Delta scale

Natural landscape

Urban fabric

Infrastructure

City behind the dikes very vulnerable

Large dikes, narrow river-bed

Loss of wetlands
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1.3 - Mississippi (1700 – 1850)
City scale

Natural landscape

Urban fabric

Infrastructure

Urban settlement on natural levee

Small canals

Natural levees and ridges

2.3 - Mississippi (1850 – 1950)
City scale

Natural landscape

Urban fabric

Infrastructure

Exetnding urbanization on natural levees

Extended infrastructures

Subsidence is starting
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3.3 - Mississippi (1950 - 2010) 
City scale

Urban fabric

Infrastructure

Natural landscape

Urbanization of low parts of the area

Drainage infrastructure; outfall canals

Serious land-subsidence

1.4 - Mississippi (1700 – 1850)
Overview

cityriver delta

Urban fabric

Infrastructure

Natural landscape
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2.4 - Mississippi (1850 – 1950)

Overview

cityriver delta

Urban fabric

Infrastructure

Natural landscape

3.4 - Mississippi (1950 - 2010) 
Overview

cityriver delta

Urban fabric

Infrastructure

Natural landscape
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3.4 - Mississippi (2010 >) 
Overview

cityriver delta

Urban fabric

Infrastructure

Natural landscape

Shipping canals

Loss of wetlands
Land subsidence

New quality of urban 
environment
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A ‘vascular’ water-system

Transformation outfall canals: introduction new urban quality
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3.4 - Mississippi (2010 >) 
Overview

cityriver delta

Urban fabric

Infrastructure

Natural landscape

Shipping canals

Loss of wetlands
Land subsidence

New quality of urban 
environment
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3.4 - Rhine-Meuse (2010 >) 
Overview

cityriver delta

Urban fabric

Infrastructure

Natural landscape

Repair estuaries

Vulnerability outside the dikes

Increase capacity water-
storage

Defining strategic questions for urban planning and design:

1) indication of differences and similarities concerning planning and 

design in New Orleans and Netherlands; 

2) necessity of awareness of relations between large scale and small 

scale interventions;

3) necessity of combination of multi-disciplinary design-interventions, 

involving landscape design, environmental design, hydraulic 

engineering, urban design and urban planning;

4) necessity of combination of policies of national, regional 

and local authorities. 

Conclusions & outlook
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Towards an Atlas of urban deltas

Gaoping River Delta

(Taiwan)

Rhine – Meuse Delta 

(Netherlands)

Pearl River Delta 

(China)

Paraná Delta 

(Argentina)

Mississippi Delta

(USA)

Mekong Delta 

(Vietnam)


