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Dr. Michael Neuman, 
AICP

Professor of Sustainable Urbanism 
Faculty of the Built Environment 

Regional Analysis and Plan for
New Orleans and Environs

Multiple scales ‐‐ building to region

Multiple disciplines ‐‐ seven

Construction,  Architecture,
Urban Planning,  Geography,
Environmental Design, 
Civil Engineering, 
Urban and Regional Science

Michael Neuman and 
19 post‐graduate students

http://sustainableurbanism.tamu.edu
Click  ‘Projects’

COASTAL WETLANDS LOST IN LOUISIANA REPRESENT 
67%  OF ALL WETLANDS LOST IN THE UNITED STATES 

RECENT ANNUAL LOSS RATE AT 10,000 HECTARES PER YEAR

EXPECTED  LAND  LOSS  BY  2050  IN  SOUTHERN  LOUISIANA
32,000 KM  OF  PIPELINES  IN  
COASTAL  LOUISIANA

38,000 KM  OF  CHANNELS  IN
COASTAL  LOUISIANA

ONE  FOOT  OF  STORM  SURGE
IS  BUFFERED  BY  FOUR  KM
OF COASTAL MARSHLANDOF  COASTAL  MARSHLAND

PIPES  AND  CANALS  IMPAIR  THE  FUNCTIONAL 
INTEGRITY  OF WETLANDS  TO  BUFFER  LAND  
AND  CITIES  FROM  A  CYCLONE  STORM  SURGE
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PHYSICAL  RISK  VULNERABILITY  FROM  CYCLONES ECONOMIC  VULNERABILITY  FROM  CYCLONE  DAMAGE

SOCIAL  VULNERABILITY:
METRO  AREAS  PLUS  HIGH  POPULATION  INTERACTION

MULTI-FACTOR  ECOLOGICAL  SUITABILITY  FOR  URBAN GROWTH

OVERALL  DEVELOPMENT  SUITABILITY  MAP

Overall Suitability  =  Econ V  - HV  - SV  +  Ecol V
TEXAS URBAN TRIANGLE:

FRAMEWORK FOR FUTURE GROWTH

Texas Urban Triangle 
Regional Analysis

Michael Neuman,
Elise Bright, and 25 
post‐graduate students 
in 6 disciplines

http://sustainableurb
anism.
tamu.edu

Click ‘projects’

Waco

Killeen
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national  context

Urban mega‐regions identified by the www.america2050.org

TEXAS URBAN TRIANGLE population Change 1990-2000

Source:  Gavinha (2007)

TEXAS URBAN TRIANGLE as a proportion of Texas 2007

Source:  United States Bureau of Census (2008)

Land  suitability  analysis

Land suitability analysis developed

by Ian McHarg in his book 

Design With Nature (1969)

• Used as a regional planning 

and conservation tool

• Identifies areas most suited (sustainable) for different land uses 

• Basis for GIS and SDSS used today 

maps

LAND USE

TRANSPORTATION
Road Network

HAZARDS
Hurricane Risk Zones
Tornado Risk Zones
Location of  Hazardous Materials Facilities

COMMUNICATIONS
Fiber Optic Availability
Cell Phone Signal Strength
Number of  Cell Phone Carriers
N b  f  I t t P id

ECONOMICS
Unemployment Rates

suitability analysis factor categories

HOUSING
Housing Vacancy Rates    

POPULATION
Population Density
Total Population Change
Population Growth and Implications    

Urban Area Buffers (2000)
National Land Cover Database (1992)

ENVIRONMENT
Visual Quality
Air Quality
Surface Water

GEOLOGY, SOILS & TOPOGRAPHY
Prime Farmlands
Aquifer Recharge Zones
Slope 
Soil Salinity

EDUCATION
Academic Accountability Rating
Property Wealth
Expenditures per Student
Student-to-Teacher Ratio

ENERGY
Location of  Coal Deposits
Location of  Power Generators
Air Emissions (due to electric generation)

PUBLIC SERVICES
Police Protection
Crime Rates
Infant Mortality
Cancer Death Rates

WATER
Water Supply

Number of  Internet Providers

Methodology

Analyze major environmental and                   
land use factors

Categorize each factor

Assign weights to each category                      g g g y
for each future land use

Divide the study area into pixels

Add the weights for each future land use          
for each pixel

Select the pixels that get the highest scores     
for each land use
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SUITABILITY AND POPULATION GROWTH Prime farmlands

“Very good soils are not 
extensive enough in 
Megalopolis to be wastefully 
abandoned to non-
agricultural uses”

- Jean Gottman

•1992-2000: ½ million acres
of ranchland lost in Texas to 
non-agricultural land uses.

•1990-2000: 180,000 acres 
of Blackland prairie lost to 
urbanization.

ESTIMATED TOTAL WATER LEVEL DECLINES 

IN MAJOR AQUIFERS, 2007

Source:  2007 Texas State Water Plan

Cyclone RISK ZONES & HAZARDOUS MATERIALS 

Legend
HazardousWasteSites2004

RadioactiveWasteSites2000

SuperfundSites2004
Hurricane Risk Zones
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SUBSIDENCE RISK ZONES & HAZARDOUS MATERIALS             

Legend
HazardousWasteSites2004

RadioactiveWasteSites2000

SuperfundSites2004

Subsidence Risk Zones
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Total feet
from

1906 to 1987

AllTropical-Subtropical Storm Tracks
with Hazardous Materials Facilities

TROPICAL STORM TRACKS & HAZARDOUS MATERIALS

Legend
Hurricanes from 1851-2001

ALICIA

ALLEN

BEULAH

BONNIE

BRET

CARLA

CELIA

CHANTAL

CINDY

DEBRA

JERRY

NOT NAMED

Tropical-Subtropical StormTracks

Hazardous Waste Sites 2004

Radioactive Waste Sites 2000

Superfund Sites 2004
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1. Identify factors to be considered for the model – 83 TOTAL

2. Identify factor specialists 

3. Select factors to be included in the model – 42 SELECTED

4. Identify data sources for the factors and collect data

SDSS  DEVELOPMENT  PROCESS

4. Identify data sources for the factors and collect data

5. Determine rankings for all the factors

6. Determine weights for each factor

7. Create a cost surface using the 42 factors

8. Find an optimized route based on the suitability score

9. Conform route to horizontal turning radius allowance

factor  WEIGHTS  matrix – seven factors sample  FACTOR  maps

sample  FACTOR  maps - 2 visual relationship between factors & weights 
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shortest path using cost surface map & factor weights surfaces and paths with different factor settings

path before and after smoothing process radius of curvature formulae for smoothing

Final Cost surface and path after smoothing
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Urban Recycling for Sustainability:
Hammarby Sjöstad in Stockholm, Sweden

– a unique environmental project in Stockholm

SOLID WASTE DISPOSAL
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TAMPA, FLORIDA TAMPA, FLORIDA 
GENERAL PLAN GENERAL PLAN 

SUSTAINABILITYAUDITSUSTAINABILITYAUDIT

The audit The audit Analyzes Analyzes 
AND ASSESSESAND ASSESSES the goals, the goals, 
objectives  and policies OFobjectives  and policies OF

INDICATOR  GROUP SOCIAL
ENVIRON-
MENTAL

ECONOMIC

Automobile  Emissions ●

Public  Transportation  
and Connectivity

● ●

Infrastructure ● ●

Green  Infrastructure ● ●

Energy  Consumption ● ●

Wetlands ●

Air  Quality ● ●

Habitat ●

Biodiversity ●

Consumption & 
P d ti P tt

● ●objectives, and policies OFobjectives, and policies OF
THE CITY OF TAMPA’STHE CITY OF TAMPA’S
GENERAL PLAN USINGGENERAL PLAN USING
MEASURABLE & REPLICABLEMEASURABLE & REPLICABLE
sustainability indicatorssustainability indicators

Production  Patterns

Storm  Water 
Management

●

Water  Supply ● ●

Water  Quality ● ●

Community  Programs ●

Public  Health ●

Walkability ● ●

Street  Pattern  & 
Livability

● ●

Social  Equity ●

Economic  Sustainability ●

Coastal  Habitats ●

INDICATOR  GROUP
AVERAGE 
SCORES GENERAL  COMMENTS

Storm  Water 
Management 2.1

Tampa has adopted development regulations to manage the 
impacts on storm water drainage and the protection of wetlands. 
Plan would benefit from measureable objectives.

Water  Supply 1.9
Water quantity and conservation is highlighted strongly.  More 
specific indicators could be covered: Total Water Resources 
Used, Water Resources, Water Rights Held by Tampa

City of tampa OVERALL
Sustainability audit sCORES 

Water  Quality 2.3
The plan successfully identifies the importance of water quality.  
There should be more quantitative indicators about specific 
chemicals to ensure water safety.

Public  Health 2.0
Access to medical care, access to recreation and public 
space facilities, physical activity-fitness / wellness, and 
access to community gardens & farmers’ markets.

Active  Transport 2.6
The Plan for Tampa did a fine job identifying walking and biking 
indicators to enhance livability and promote sustainability.  

Street  Pattern  & 
Livability

1.6
Plan covers safety, street connectivity, street 
landscaping and seating, street ornamentation, street 
typology, building façade design, and frequency of use.

Social  Equity 2.0 Specific criteria can be developed for a range of social issues.

Center for Transport and 
Electricity Convergence (CTEC)

National  Science 
Foundation  Industry-
University  Cooperative 
Research  Center  (IUCRC)

Founded jointly between 
NSF, the University of Texas, 
Texas A&M university, and 
8 industry partners
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CTEC
CTEC  vision

Vision
• Develop new analytical and operational 

solutions to support and accelerate the 
convergence of transport and electricity 
networks

• Innovate and integrate across numerous 
fields related to plug-in electric-hybrid 
vehicles:  

socio-economic   technical
commercial           infrastructure
environmental     regulatory
industrial  components

Research  Framework

Built environment convergence:
PHEV,  Smart Grid,  transport infrastructure

Strategic attributes

• I-grid  &  Micro-grid

• G2v  &  v2g

Soportes/enlaces
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Manufacturers

Tesla

Manufacturers

Honda
Subaru

Nissan

BMW

Manufacturers

Volkswagen

Volkswagen

Fisker

Th!nk

Connectivity

LIFE  CYCLE  SUSTAINABILITY

REPLENISH   ≥  WITHDRAWAL

dwk

dtk=1

zi

∑ ≥
dwj

dtj=1

z0

∑
k=1 j=1

dwaquifer _ input

dt
≥

dwaquifer _ withdrawal

dt



19/07/2011

11

Corporate ownership in Munich's film and TV industry, 2002.

Zademach H J Econ Geogr 2009;9:697-722
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