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What Is Site Data?



Spatial Data

has a location attached; can 
be mapped or placed in 3D 
space

• Site & Terrain
• Urban & Infrastructure
• Environmental
• Human Behavior

Tools: @it, Heron, Elk, Bison, 
Mosquito, Ladybug, etc.

Resource: Cadmapper.com



Spatial Data

Resource: Elk
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be mapped or placed in 3D 
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Mosquito, Ladybug, etc.



Spatial Data

Topographic Analysis - Bison



Spatial Data

Shadow Analysis - Ladybug 



Spatial Data

Wind Simulation – Eddy 3D



Spatial Data

Viewshed Analysis – Decoding Space 



Spatial Data

Road Capacity – Shortest Walk 



Non-Spatial Data

numbers, lists, or records without 
a built-in location; needs to be 
given a location to be mapped

• Program & Brief
• Performance Metrics
• Behavioral & Social
• Sensor Readings (raw)
• Economic & Regulatory
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Non-Spatial Data

numbers, lists, or records without 
a built-in location; needs to be 
given a location to be mapped

• Program & Brief
• Performance Metrics
• Behavioral & Social
• Sensor Readings (raw)
• Economic & Regulatory

OMA, Yokohama Masterplan, 1991
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Non-Spatial Data
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given a location to be mapped

• Program & Brief
• Performance Metrics
• Behavioral & Social
• Sensor Readings (raw)
• Economic & Regulatory



Non-Spatial Data

numbers, lists, or records without 
a built-in location; needs to be 
given a location to be mapped

• Program & Brief
• Performance Metrics
• Behavioral & Social
• Sensor Readings (raw)
• Economic & Regulatory

Landskapsarkitektur för liv i staden



Sensing
Reading
Shaping



Climate Data



Climate Data

Sun angle at each point = brick depth + 
tilt.
South: extend for shading + PV.
Pure data output, no composition.

Endesa Solar Pavilion
IAAC, Barcelona, 2011

Resource: iaac.net/project/endesa-pavilion
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The Prudential Exchange
Mikyoung Jim, 2019

Resource: https://myk-d.com/case-study-prudential-center-plaza/

Climate Data
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Climate Data



Human Behavior



Human Behavior

Resource: pps.org/article/wwhyte

Social Life of Small Urban Spaces
William Whyte, 1969-1980

Cameras on rooftops, midtown 
Manhattan.
People sit near people, not away.
One finding rewrote NYC zoning law.
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Human Behavior

Resource: swagroup.com/idea/plaza-life-revisited

Plaza Life Revisited
SWA Group, 2019

ML on video = dwell-time heat maps.
Infrared video captures evening usage.
25 behavioral patterns as design 
toolkit.
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Resource: swagroup.com/idea/plaza-life-revisited

Plaza Life Revisited
SWA Group, 2019







Credit: Xun Liu, developed for SWA Group









Human Behavior

Circulation + access + sun + trees in 
GH.
Weighted hierarchy = path geometry.
Each path width is a data output.

South Park, San Francisco
Fletcher Studio, 2017

Resource: landezine.com/south-park-san-francisco-by-fletcher-studio
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Human Behavior

Circulation + access + sun + trees in 
GH.
Weighted hierarchy = path geometry.
Each path width is a data output.

South Park, San Francisco
Fletcher Studio, 2017

Resource: landezine.com/south-park-san-francisco-by-fletcher-studio



Human Behavior

PedSim for GH



Human Behavior

PedSim for GH

Resource: KPF UI















Regulation and Program



History of SimCity (1989-2013)
source: https://en.wikipedia.org/wiki/SimCity

City Simulation



Zoning

Zoning is the process of dividing land in a municipality into zones 

(e.g. residential, industrial) in which certain land uses are 

permitted or prohibited. In addition, the sizes, bulk, and 

placement of buildings may be regulated.

(source: wikipedia)

https://en.wikipedia.org/wiki/Municipality
https://en.wikipedia.org/wiki/Residential
https://en.wikipedia.org/wiki/Industry


NYC Buildings 1916-1961 
(source: NYC DCP)

1916 NYC Zoning



1916 NYC Zoning

Zoning map and zoning 
text



1916 NYC Zoning

Evolution of a City Building Under the Zoning Law 1922
(source: The Metropolis of Tomorrow, Hugh Ferriss)



Heliomorphic Manhattan
(source: GSD Office for Urbanization)

1916 NYC Zoning



Current NYC Zoning

Current Zoning Map
(source: https://zola.planning.nyc.gov/about/)



Basic Envelope Types
(source: NYC Zoning Handbook)

Envelope

Quality Housing
(Contextual Districts in 

R)

Height Factor
(Non-Contextual District 

of R, C, M)

Towers
(R9,R10)



Reasonable Worst Case Development Scenarios (RWCDSs)

Neighborhood Rezoning Proposals

North Brooklyn RWCDS StudyEast Harlem RWCDS Study 
(source: DCP)



Reasonable Worst Case Development Scenarios (RWCDSs)

Manual Workflow



Manual Workflow
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Manual Workflow

Reasonable Worst Case Development Scenarios (RWCDSs)



Computational Workflow

Reasonable Worst Case Development Scenarios (RWCDSs)



Zoning is Inherent Parametric

Project “Code to Code” Diagram

Zoning Code Computational Code 3D Visualization



Width
Depth
Height

INPUT    DEFINITIONS    OUTPUT



Footprint
Height

INPUT    DEFINITIONS    OUTPUT



Footprint
Height
Front Line
Front 
Setback
Base Height

INPUT    DEFINITIONS    OUTPUT



Lot Boundary
Block Boundary
Front Lot Lines
Rear Lot Lines
Side Lot Lines
Building Height
Base height
Full Coverage 
Height
Front Setback
Rear yard Setback

INPUT    DEFINITIONS    OUTPUT



INPUT    DEFINITIONS    OUTPUT



INPUT    DEFINITIONS    OUTPUT



•
•
•

•
•
•

•
•
•

•
•
•

•
•
•

Customized DEFINITIONS 

GIS Data Import
Soft Site 
Selection
…

Zoning District
Overwrite Zoning 
Assumptions
…

Detect Lot Type
Detect Street 
Type
Detect Shallow 
Lot
…

QH Massing
HF Massing
RWC 
Massing
…

Adjust Floor Area 
Calculator
FAR Calculator
…



“Code to Code”  V1.0

“Code to Code”  Test Version



“Code to Code”  V1.0

Real-time 3D Visualization



Different Envelope Options

“Code to Code”  V1.0



“Code to Code”  V1.0

Design Options: Dormers



“Code to Code”  V1.0

Design Options: Courts



“Code to Code”  V1.0

Design Options: Street Wall of Interior Lots



DESIGN OPTIONS – STREET WALL B

“Code to Code”  V1.0

Design Options: Street Wall of Corner Lots



“Code to Code”  V2.0

User Interface



“Code to Code”  V2.0
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“Code to Code”  V2.0



“Code to Code”  V2.0


