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5 August, 2017

Source: Democker, 2017; Duke, 2017
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Project location

Orleans Lakeside sub-basin
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Problem field
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Problem field
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Problem field

Pluvial flooding: rain event

hurricaneCoastal flooding:
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Problem field
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Problem field
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Research question

How can Orleans Lakeside be made more flood and drought resilient by 
integrating multi-layered resilience capacities of the built environment, 
whilst safeguarding consistent design of technical adaptation measures 
within the urban space? 
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Threshold domain analysis
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Threshold domain analysis
Modelling water storage
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Coping & recovery domain analysis

Katrina �ood line

0

1

2

3

4

5

6

7

8

9

10

-1

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200

horizontal
distance [m]

surface
elevation [m]

Gentilly Ridge Lake Terrace & Oaks

-2

Flood susceptibility & urban 
planning 

roof elevation

first living floor elevation

Surface elevation



Slide 32 / 93

Adaptive domain analysis
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Adaptive domain analysis
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Scenario

SCENARIO
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Standpoint
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Vision
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1. Hydrological design framework
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Hydrological design principles

traditional drainage narrow ditch wide ditch
minimal storage significant storage maximum storage
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Hydrological design principles
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Hydrological design toolbox
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Hydrological design principles
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Hydrological design toolbox
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Specification of measures

Retention basin
Constructed wetlands

Open canal

Bioswale
Grassed swale

Dry detention pond
Rain garden
Water square

Infiltration well
Pervious pavement
Infiltration boxes
Infiltration trench

Green roof
Blue roof
Rainwater harvesting
Cistern

Open water

Blue corridor

Green corridor

Green infrastructure facility

Infiltration facility

Building-scale interventions

Category Measure

1

2

3

4

5

6



Slide 46 / 93

2. Connectivity design framework
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Connectivity design framework
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3. Spatial quality design framework
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Spatial quality design framework
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Spatial quality design framework
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4. Functional design framework
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Functional design framework
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5. Evacuation design framework
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Evacuation design framework

M i s s i s s i p p i  R i v e r

L a k e  P o n t c h a r t r a i n

Major road for evacuation

Locations for vertical evacuation

Local shelter near main roads

High ground for sheltering

Role of educational campus



Slide 55 / 93

Water System Design

Problem Field

Analysis Conclusions

Vision

Design Framework

Water System Design

Urban Design

Conclusions & Recommendations



Slide 56 / 93
Pumping station
 

575 * 103 m3

#4
Pumping station
 

610 * 103 m3

#12
Pumping station
 

150 * 103 m3

#3 north
Pumping station
 

210 * 103 m3

#7 north
Pumping station
 

155 * 103 m3

#6 north

pumping station
catchment

3 north

pumping station
catchment

6 north

pumping station
catchment

12 pumping station
catchment

4

pumping station
catchment

7 north

Pumping station
 

575 * 103 m3

#4
Pumping station
 

610 * 103 m3

#12
Pumping station
 

150 * 103 m3

#3 north
Pumping station
 

210 * 103 m3

#7 north
Pumping station
 

155 * 103 m3

#6 north

PS #3 north

PS #6 north

PS #12
PS #4

PS #7 north

Water System Design



Slide 57 / 93

Design principles:

•	 Use vacant lots and public parks.

•	 Use wide boulevards.

•	 Give leading role to educational 
campuses.

Water System Design
Pumping station catchment 4
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Measure configuration
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Rainwater harvesting

Cistern
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Subsidence mitigation

oxidation of
organic soil

no oxidation of
organic soil

Non-organic soil

Current situation

High groundwater table

Organic soil

oxidation of
organic soil

no oxidation of
organic soil

Non-organic soil

Current situation

High groundwater table

Organic soil
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M i s s i s s i p p i  R i v e r

L a k e  P o n t c h a r t r a i n

High subsidence vulnerability

Low subsidence vulnerability

Open water

Subsidence mitigation
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Urban Design
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Improved 
connectivity with 

recreational routes.

Temporary 
water storage 

on high ground 
and educational 

campuses 
(detention).

Enriched 
programming 

decreases 
functional 

homogeneity.

New living 
enrivonment 

typologies that are 
centered around 

water.

Permanent open 
water storage 
on low ground 
for significant 

buffering capacity 
(retention).

Vertical evacuation 
on mounds in 
lower areas.
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Urban Design

M i s s i s s i p p i  R i v e r

L a k e  P o n t c h a r t r a i nNew living environments

Changed housing offer

Open water
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Urban Design
Canal Open water access

Waterside apartmentsFloating building

New living environment
typologies
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Demonstration project: St. Roch’s Bayou
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Demonstration project: St. Roch’s Bayou
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Demonstration project: St. Roch’s Bayou
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Form generation
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Form generation
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Water level variations

zoom 1 zoom 1 zoom 1

+1.5 m
+1 m
0 m

freeboard
dH(max)
target water level

Floating house

Water level variations

Submersible islands General embankment
zoom 1 zoom 2 zoom 3
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Conclusions

How can Orleans Lakeside 
be made more flood and 
drought resilient by 
integrating multi-layered 
resilience capacities of the 
built environment, whilst 
safeguarding consistent 
design of technical 
adaptation measures 
within the urban space? 



Slide 92 / 93

Conclusions

... only by totally reimaging the water system from an out-of-sight drainage system 
to a water system revolving around open water, Orleans Lakeside will be able to 
handle severe rainstorms.

... deploy a reimagined water system not only as a way to increase flood and drought 
resilience, but also act as accelerator for spatial development.

... to create added value (merger of interest) and address the coping, recovery 
and adaptive resilience capacities, the design connects improvements to the area’s 
connectivity, quality of public space, programming and evacuation system to the 
new water system.

... conceive a new form of urbanization in Orleans Lakeside, one that is much more 
centered around water. Merge the new water-based urban environment with desired 
traditional American neighborhood qualities.

How can Orleans Lakeside 
be made more flood and 
drought resilient by 
integrating multi-layered 
resilience capacities of the 
built environment, whilst 
safeguarding consistent 
design of technical 
adaptation measures 
within the urban space? 



Thank you!
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Appendix
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Title

Catchment

Water assignment determined 
with

SWMM

Water assignment determined 
with

UWM

Water assignment as determined 
by

GNO-UWP

PS 3 north 150,000 122,000

PS 4 528,000 575,000 456,000

PS 6 north 155,000 65,000

PS 7 north 210,000 234,000

PS 12 871,000 610,000 412,000

Water assignment determined by various models in m³.
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Scenario & vision

I

NC

design
design

design
design
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Vision statement

Orleans Lakeside is to become more flood and drought resilient.

Orleans Lakeside will be capable of successfully handling severe rain storms with a return period of ten years through 
an improved water system which acts as an accelerator for spatial development. Green-blue infrastructure 
projects introduce water as an amenity and reintroduce the city’s geographical location of wetlands and bayous. In 
addition, these green-blue elements deliver a better spatial integration within Orleans Lakeside. Bold interventions and 
structural changes to the urban fabric make Orleans Lakeside better capable of dealing with uncertainties in the context 
of stagnation. Orleans Lakeside will be resilient to severe storms and hurricanes through means of spatial flexibility, as 
well as vertical evacuation for those unable or unwilling to leave. Strategic densification creates viable development 

potential with decentralized job opportunities and destinations for local and regional traffic.
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Measure maximization

Retention basin

Constructed wetlands

Open canal

Bioswale

Grassed swale

Dry detention pond

Rain garden

Water square

Infiltration well

Pervious pavement

Infiltration boxes

Infiltration trench

Green roof

Blue roof

Rainwater harvesting

Cistern

1.1

1.2

2.1

3.1

3.2

4.1

4.2

4.3

5.1

5.2

5.3

5.4

6.1

6.2

6.3

6.4

316740

316740

176000

242766

242766

200153

-

24153

316740

3705261

3705261

242766

271785

271785

-

-

0

0

0

0

0

0

-

0

0

5834393

5834393

0

2446065

2446065

-

-

1

-

1

0.2

0.3

0.5

-

1

0.01524

0.01524

0.65

0.01524

0.001

0.03175

-

-

-

-

-

-

-

-

1592

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

13499

13499

300

0.2

5

316,740

0

176,000

48,553

72,830

184,531

512,600

24,153

4,827

56,468

2,408,420

3,700

273

8,629

0

0

0

0

0

0

0

0

21,654

0

0

88,916

3,792,356

0

2,460

77,663

2,700

67,495

55.1

0

30.6

8.4

12.7

32.1

92.9

4.2

0.8

25.3

1078.4

0.6

0.5

15.0

0.5

11.7

Cat. Intervention Available public area [m
2]

Available private area [m
2]

Available depth or fre
eboard [m

]

Number of available entitie
s [-]

Storage per unit [m
3]

Max. storage capacity (public)

Max. storage capacity (private)

Max capacity as % of

water assignment
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M i s s i s s i p p i  R i v e r

L a k e  P o n t c h a r t r a i n

At surface (<3 m depth)

Between 3 m and 6 m depth

Deeper than 6 m

Open water

Brackish seepage mitigation
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Brackish water

Fresh water

Brackish seepage mitigation
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Recommendations

•	 Expand reseach with study on social feasibility. Integrating bottom-up initiatives 
and resolving trust issues between residents and government deparments is key 
for the implementation.

•	 Altough this plan incorporates a concise strategic component in which developers 
would carry a share of the financial burden, the majority of the financial 
responsibility still lies with the government. Conduct research in creative public-
private cooperation models.

•	 Research the transferability of the design to other areas within New Orleans, such 
as New Orleans East. From a standpoint of implementation, this might be a more 
suitable place to start.

(1) Design
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Recommendations

•	 Research the hydrological design implications for using a T25 (or higher) rainstorm.

•	 Include the hydraulic engineering discipline to create synergies with projects 
outside of the urban environment.

•	 Carry out extensive tests on green infrastructure to determine the actual 
contribution to the water assignment.

•	 Validate SWMM with actual measurements

(2) Engineering


