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• constitutional ecology	  



• history 

• the science of healthy cities	  



There has been no particular 
outbreak … of cholera … except 

among the persons who were in the 
habit of drinking the water of the 

(Broad Street) pump well. 
John Snow 

1854 cholera outbreak in London 



Four major ideas from Britain anchor American thinking  
 

1.  Regularly collect and publicly record vital statistics  
2.  Continuously monitor all preventable disease by the government 
3.  Base corrective action on scientific judgment, utilizing surveys of disease 

outbreaks and associated environmental conditions when possible; and  
4.  Carry out a thorough nuisance abatement program, including large scale 

engineering works.   

“This last goal in combination with the rational, investigative thrust of health 
administration was tantamount to urban planning in the guise of public health.” 
- Peterson, 2003  

Planning as public health 



How the Other Half Lives 
Studies Among the Tenements of New York (1890)  

Jacob Riis 





The 1901 Tenement House 

Act was the most far - 

reaching of all the tenement 

reform bills - required 

improved light, ventilation, 

and toilet facilities. 



The Tenement House Department's survey found that the Tenth Ward was the 

most densely populated in the city. In 1903, it had a population of 69,944 or 

approximately 665 people per acre.  

 

The most densely populated block in the ward was that bounded by Orchard, 

Allen, Delancey, and Broome streets on which the Tenement Museum is 

located (the survey was undertaken before the size of the block was 

truncated). This block encompassed 2.04 acres and had a total population of 

2,223 people (1, 089 per acre) comprising 450 families. They resided in 34 

buildings -- two surviving 2½-story rowhouses, 28 pre-law tenements such 

as 97 Orchard Street, and four dumbbell tenements. 







In effect, the city was divided 

into height districts and a 

maximum three-dimensional 

limit was defined for each site to 

protect the light and ventilation 

of adjacent plots. The rules 

ordered the building walls to 

have progressive steps back from 

the building line as they gained 

height 





The picture of health 







New and Healthy 

Old and Unhealthy 



• history 

• untested hypotheses	  



Imagine putting untested drugs on the market and 
waiting to see what kills us and what makes us better.  



This is essentially what we are doing with much of our 
planning efforts, with the same consequences, except in 
this case, even when we see the drugs are killing us, we 
don’t take them off the shelves; we order more. 



Local Streets 
 
Local streets shall be so laid out that their use by through 
traffic will be discouraged. 
 

1957 City of Atlanta Subdivision Ordinance 
 









Barcelona 470 Paris 205 Philadelphia 360 



• the precipitator 

• roses from kenya	  











Kenya 

Holland 





• the charge 

• health, safety and welfare	  



U.S. Supreme Court 
 

Village of Euclid, Ohio v. Ambler Realty Co., 272 U.S. 365 (1926) 
272 U.S. 365 

 

Village of Euclid, Ohio, et al. 
v. 

Ambler Realty Co. 
No. 31. 

 
Reargued Oct. 12, 1926. 
Decided Nov. 22, 1926. 

 
[272 U.S. 365, 367] Mr. James Metzenbaum, of Cleveland, Ohio, for appellants.  
[272 U.S. 365, 371] Messrs. Newton D. Baker and Robert M. Morgan, both of Cleveland, Ohio, for appellee.  
[272 U.S. 365, 379]  



And in this there is no inconsistency, for, while the 
meaning of constitutional guaranties never varies, the 
scope of their application must expand or contract to 
meet the new and different conditions which are 
constantly coming within the field of their operation. In a 
changing world it is impossible that it should be 
otherwise.  

guarantees:  health, safety and welfare 



Challenge 

EVERYONE HAS DIFFERENT OPINIONS ABOUT 
WHAT SHOULD HAPPEN 

 
IT IS IMPOSSIBLE TO PREDICT WHAT THE MARKET 

WILL DO 
 

How do we create a plan for the city without 
knowing what the future holds? 



• observations 

• grids accommodate change	  









1702 



1908 



2011 



Commissioners Plan of 1811 



c. 1800 



2011 



1865 



2011 



How we divide up our land is more important 
than what we do with it. 

Zoning, use changes, bulk limitations 

The size, shape, orientation, legal process of the subdivision 



• the hypothesis 

• subdivision should precede 
land-use	  
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• data 

• collecting and analyzing	  



1. Do current zoning ordinances and subdivision regulations contribute to this 
condition. 

50/8,
6�8�%�'�,�9�,�6�,�2�1���$�1�'���8�5�%�$�1���)�2�5�0
0DUFK��������
'RXJODV�&��$OOHQ��$6/$�

Question



1. Do current zoning ordinances and subdivision regulations contribute to this 
condition. 
1. Subdivision regulations regulate the configuration of 

� Blocks

� Streets

� Public Space

.
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Question



1. Do current zoning ordinances and subdivision regulations contribute to this 
condition. 
1. Subdivision regulations control the configuration of 

� Blocks
� Streets
� Public Space

2. Zoning ordinances regulate the use of private property.
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How to measure a block: A block is the smallest area that is surrounded by streets.

How to measure: 

1. Area: Square feet, meters, hectares, or acres.
2. Perimeter: Total length of the perimeter in feet, miles, meters, or 

kilometers. (A + B +C + D)
3. Length : Seldom used, but important: the dimension of the short side (depth) often determines the long and 

depth term usability of the block

A

B

C

D

Area

Irregular blocks  resist measure by length and depth

3

2

1



Observation: Since 1928, Block sizes have increased by a factor of 3.2 from the average block size prior to 1928. 

Pre 1928 Block Size Post 1928 Block Size

avg. max avg max

acres acres acres acres

1 Atlanta, 3.70 8.26 1 Atlanta, 22.87 44.49

2 Boston, MA 3.09 4.13 2 Boston, MA 9.45 14.46

3 Baltimore, Md 3.29 5.78 3 Baltimore, Md 14.93 22.72

4 Charleston, S.C. 4.12 6.07 4 Charleston, S.C. 16.89 25.25

5 Chicago, Illinois 3.51 4.96 5 Chicago, Illinois 14.74 19.10

6 Los Angeles, CA 4.41 7.89 6 Los Angeles, CA 8.01 16.08

7 New York, N.Y. (Manhattan) 2.60 3.67 7 New York, N.Y. (Manhattan) 7.72 13.31

8 Omaha, Nebraska 4.34 8.26 8 Omaha, Nebraska 8.27 13.42

9 Portland, Oregon 1.92 3.72 9 Portland, Oregon 2.69 4.24

10 Philadelphia, Pennsylvania 3.07 6.33 10 Philadelphia, Pennsylvania 5.03 5.88

Average 3.41 5.91 11.06 17.90

Median 3.40 5.93 8.86 15.27

Std. Dev 0.79 1.80 6.14 11.42
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Observation 2: the standard deviation of average block size in the following selected cities has increased from .79 
to 6.14 from pre-1928 subdivision to post -1928 subdivision.  

Pre 1928 Block Size Post 1928 Block Size

avg. max avg max

acres acres acres acres

1 Atlanta, GA 3.70 8.26 1 Atlanta, GA 22.87 44.49

2 Boston, MA 3.09 4.13 2 Boston, MA 9.45 14.46

3 Baltimore, Md 3.29 5.78 3 Baltimore, Md 14.93 22.72

4 Charleston, S.C. 4.12 6.07 4 Charleston, S.C. 16.89 25.25

5 Chicago, Illinois 3.51 4.96 5 Chicago, Illinois 14.74 19.10

6 Los Angeles, CA 4.41 7.89 6 Los Angeles, CA 8.01 16.08

7 New York, N.Y. (Manhattan) 2.60 3.67 7 New York, N.Y. (Manhattan) 7.72 13.31

8 Omaha, Nebraska 4.34 8.26 8 Omaha, Nebraska 8.27 13.42

9 Portland, Oregon 1.92 3.72 9 Portland, Oregon 2.69 4.24

10 Philadelphia, Pennsylvania 3.07 6.33 10 Philadelphia, Pennsylvania 5.03 5.88

Average 3.41 5.91 11.06 17.90

Median 3.40 5.93 8.86 15.27

Std. Dev 0.79 1.80 6.14 11.42
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Axiom: Subdivision is prior to use. 

Observation 1: Streets configured prior to the advent of subdivision 
regulations tend to form blocks within a range of 2.62 to 4.20 acres (337 
by 427 feet per side)
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Axiom: Subdivision is prior to use. 

Observation 1: Streets configured prior to the advent of subdivision 
regulations tend to form blocks within a range of 2.62 to 4.20 acres (337 
by 427 feet per side)

Observation 2: Streets configured prior to the advent of subdivision 
regulations tend to form blocks with low variability of block sizes,  
standard deviation = 0.79 acres in the sample. 
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Axiom: Subdivision is prior to use. 

Observation 1: Streets configured prior to the advent of subdivision 
regulations tend to form blocks within a range of 2.62 to 4.20 acres (337 
by 427 feet per side)

Observation 2: Streets configured prior to the advent of subdivision 
regulations tend to form blocks with low variability of block sizes,  
standard deviation = 0.79 acres in the sample. 

Observation 3: Streets configured after the advent of subdivision 
regulations tend to form blocks with a range of 4.92 to 17.20 acres (463 
by 866 feet per side)
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Axiom: Subdivision is prior to use. 

Observation 1: Streets configured prior to the advent of subdivision 
regulations tend to form blocks within a range of 2.62 to 4.20 acres (337 
by 427 feet per side)

Observation 2: Streets configured prior to the advent of subdivision 
regulations tend to form blocks with low variability of block sizes,  
standard deviation = 0.79 acres in the sample. 

Observation 3: Streets configured after the advent of subdivision 
regulations tend to form blocks with a range of 4.92 to 17.20 acres (463 
by 866 feet per side)

Observation 4: Streets configured after the advent of subdivision 
regulations tend to form blocks with high variability of block sizes, 
standard deviation = 6.14 acres in the sample. 
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Axiom: Subdivision is prior to use. 

Observation 1: Streets configured prior to the advent of subdivision 
regulations tend to form blocks within a range of 2.62 to 4.20 acres (337 
by 427 feet per side)

Observation 2: Streets configured prior to the advent of subdivision 
regulations tend to form blocks with low variability of block sizes,  
standard deviation = 0.79 acres in the sample. 

Observation 3: Streets configured after the advent of subdivision 
regulations tend to form blocks with a range of 4.92 to 17.20 acres (463 
by 866 feet per side)

Observation 4: Streets configured after the advent of subdivision 
regulations tend to form blocks with high variability of block sizes, 
standard deviation = 6.14 acres in the sample. 

Observation 5: When zoning precedes subdivision, cities have a higher 
degree of dependency upon the automobile and a lower degree of 
connectivity and pedestrian movement.



• application 

• building a modeling system	  





The city is held together by the street network. The network provides the underlying 
structure for the architecture of the city.  



To capture the structure of the street network we need measures that describe how 
each street segment becomes part of a surrounding configuration. Metric reach 
expresses variations in the density of the street network.  



Directional reach expresses the hierarchy of streets based on linearity and connectivity. 
This has significant functional and cognitive correlates.   



In part, city growth is an additive process, as when the street network becomes denser 
in new locations around older centers.  



City growth is also a process of intrinsic transformation. Changes in one area impact 
the relational structure of the whole. This is evident when we look at the hierarchy of 
streets based on linearity and connectivity. 



The average number of pedestrians in different areas varies according to land use and 
global accessibility. The distribution of pedestrians around the streets within an area 
varies according to the spatial structure of the street network.  



Retail and other land uses sensitive to the presence and movement of people are 
distributed according to the spatial structure of the street grid.  



Every urban project is a reading and a redefinition of the urban context. Projects get 
fine-tuned as their internal logic interacts with the logic of the context, as the dynamic 
“from  local  to  global”  interacts  with  the  dynamic  from  “global  to  local”.   



How can the exploration of cities be so easy? Start with the city of Heraklion, Crete, 
commonly imagined to be a labyrinth enclosed within walls. 



Represent its street network as the smallest set of intersecting lines that cover it, and 
extract  the  simplified  “lines  map”  representation. 



Analyze the lines map to show the underlying structure of global connectivity. The 
most connective streets (red and orange) radiate out from the middle and make some 
peripheral  connections.  This  “deformed  wheel”  structure  is  typical  in  many  organic  
cities.  



Compare this to an analysis of separate parts decomposed along main arteries. The 
connective  structure  of  the  parts  seems  to  “grow  in”  from  the  connective  structure  of  
the whole: some street lines that were strongly connected globally become even more 
strongly connected locally, while other lines with strong local connections are added. 
Parts and whole are functions of each other.  



Random extractions of sub-areas reveal connective structures which are partial 
transformations of subsets of the global connective structure. Understanding local 
parts naturally leads to intuiting larger wholes. 





• translation 

• implementing the research	  

































CITE ORGANIZATION – CITE INFRASTRUCTURE 



CITE ORGANIZATION – CITE LABS 



CITE MASTER PLAN 



CITE Board of Advisors Meeting    25 July 2012  

CITE X-RAY 



BACKBONE 



CITE X-RAY 



NETWORKS OPERATION CENTER 



ENERGY SYSTEM 



WATER SYSTEM 



CITE Board of Advisors Meeting    25 July 2012  

COMMUNICATIONS SYSTEM 



BACKBONE SECTION 



FIELD LABS 



ORGANIZING RESEARCH 

THE SITE 

THE GRID 

RESEARCH ACTIVITY NODES 

FIELD LAB DISTRICTS 



FIELD LAB DISTRICTS 



HISTORY OF THE CITY 



CITE Board of Advisors Meeting    25 July 2012  

SPATIAL ORGANIZATION OF THE CITY 



CATALOG OF BUILDINGS + INFRASTRUCTURE 



CITE Board of Advisors Meeting    25 July 2012  



CITY LAB 



CITY LAB 



• future 

• deeper research and application	  


