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California is In Trouble 

Climate Change 

Energy Security 

Water Shortages 

Budget Shortfalls 

Failing Infrastructure 

Asthma Rates 

Obesity 

Housing Costs 

Energy Prices 

Health Care Costs 

Political Gridlock 

Failing Schools 



Land Use is the Answer 
at least part of  



Assembly Bill 32 
Greenhouse Gas Emissions 



California GHG Emissions  
 

By Sector, 2006 
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Senate Bill 375 
Regulates VMT – GHG Connection 

Targets: Establishes Regional GHG (VMT) Targets 

SCS: Requires a Regional Land Use Plan (SCS) 

Housing Element: Cities Must Meet Regional Housing Need 

CEQA: Streamlining in Targeted/High Performance Zones 



California Strategic Growth Council 
SB 732 - Larger Sustainability Nexus 



Vision California 



California in 2050 

Trend Compact Future 



Existing Tools Are Not Going to Get it Done 

What did we get ourselves into? 

Timing: Target Setting Moving Fast 

Data: Too many places, too much variation 

Scale: Large operations too big for current toolsets 



Next Generation Sketch Models 

RapidFire 

 Programmatic Model 

 Quick Testing of Options 

 Handshake to Other Models 

 Multi-Scale and Policy-

Sensitive 

 Peer Reviewed 

UrbanFootprint 

 Data & Scenarios Platform 

 Multi-Scale, Multi-Geography 

 Web-Based, Open Source 

 



Sketch Futures… 



…Test Impacts 



Place-Based Rapid Fire 

RapidFire Model  
Programmatic Modeling 

Spreadsheet-Based Sketch Model 
(State, Region, County, Corridor, Jurisdiction) 



California in 2050 

Business as Usual ‘Growing Smart’ 
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California RapidFire Scenarios 
Land Use Mix for Growth Increment (2005-2050) 

Business As Usual 



Land Consumed  
For New Growth to 2050 (mi2) 

More land than Delaware and Rhode Island combined 
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Business As Usual Growing Smart
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Infrastructure Cost for New Growth  
Capital Costs for New Growth to 2050 

$4,000 Saved per New Housing Unit :  $710 Million/Year 

$32 Billion 

Saved* 

Flickr: sl-engineer *Includes local roads,  waste water and sanitary sewer, water supply, and parks & recreation 

A1 v C1/C2 
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O&M Costs for New Growth  
Engineering & Public Works Costs for New Growth to 2050 

$15 Billion Saved : $334 Million Per Year 

$15 Billion 

Saved* 

Flickr: watchlooksee *Includes City General Fund engineering and public works functions 

A1 v C1/C2 



18,719 

14,492 

Business As Usual Growing Smart

V
M

T
 B

ill
io

n
s 

Vehicle Miles Traveled (VMT)  
 Cumulative to 2050 

Equivalent to taking ALL cars off California’s roads for 15 years 

4.2 Trillion 

Miles Reduced 

Flickr: trash-photography 

A1 v C1/C2 



$7,900 

$4,800 

Business As Usual Growing Smart

Auto Fuel Cost 
 Cost Per Household in 2050 

$3,100 Annual Savings Per Household in 2050 

Flickr: shesnuckinfuts 

Flickr: TheTruthAbout… 

A1 v C1 
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Building Energy  
 Cumulative to 2050 

Would Power ALL Homes in California for 8 Years 

6 Quadrillion 

BTUs Saved 

Flickr: arbyreed 

A1 v C1 
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Residential Water Use  
 Cumulative to 2050 

18 Million  

Acre Feet  

Saved 

 Water Savings Could Fill Hetch Hetchy 50 Times 

A1 v C1 



Business As Usual Growing Smart

Home Energy &

Water

Auto Fuel +

Ownership

Annual Household Costs  
 Per Household Annual in 2050 

$7,300 Savings Per Household in 2050 

Flickr: Diablo_Solar 

 $ 21,000  

 $ 13,700  

A1 v C1 



Business As Usual Growing Smart

Respiratory Health Costs 
Total Annual in 2035 

Saves $1.66 billion annually by 2035 

Flickr: Lance Page 

 $1.66 bil 

less than BAU 

A1 v C1 

Based on Analysis of Vision CA Results by TIAX, LLC 



Greenhouse Gas Emissions  
 Annual in 2050 

Emissions offset by 47,000 square miles of trees in a year.  

A forest covering 1/4 of California.  
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New York Times 

www.exuberance.com 

A1 v C1 
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California 2050 GHG Emissions 
Getting to 80% Below 1990 

CO2e MMT 



Modeling for Southern California  

2012 SCS/RTP 



GHG Targets Are Not Very Sexy  
(to most people) 



What does 13% below per capita  

2005 VMT in 2035 mean? 



Humans Do Not Play a Role in the  

Earth’s Warming….. 

I need a (better paying) job.  

Can I afford next month’s rent/mortgage/bills? 

…but I do know we can’t keep doing what we 

have been doing. 
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Housing Product Mix 
Key Variable in SCS Alternatives 



 

Where is the long-term housing market 

headed? 

Housing Demand Projections for Southern California: 2010 - 2035 



Who We Are (Really) 

41% 
25% 

30% 

25% 

12% 

25% 

17% 
25% 

Married couples 

with children 

Married couples 

without children 

Other 

Households 

Singles living  

alone 

1970 

75% 

Source:  US Census Bureau, American Community Survey 2005-2009 

 

2009 
California 



Our Aging Population 
SCAG Region, 2010 to 2035 

Note: Percentages do not add to 100% due to rounding 

Source: SCAG, Local Input/General Plan Growth Forecast, March 2010 

Over ½ 
the demand 

for new 

homes 

Seniors 

In 2040 73% of all 

households will be 

without children 
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-1,167 

SCAG Housing Demand 2035 

Source:  AC Nelson. The Shape of Metropolitan California in the 21st Century: Outlook to 2020 and 2035 
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 SCAG Planning Bottom Line 2035 

Source:  AC Nelson. The Shape of Metropolitan California in the 21st Century: Outlook to 2020 and 2035 

 

Holding Large Lot Supply Constant 
 

49% 

 

22% 

 

29% 

 

Minimal 
 



Southern California RapidFire 

Developed for the Southern California Association of Governments (SCAG) 



Southern California RapidFire 

Developed for the Southern California Association of Governments (SCAG) 



Institutional Evolution in Modeling… 

Adversaries to Advocates 

Changed the Story 

Brought New Players to the Table 



UrbanFootprint Scenario Ecosystem 



Open Source Software 

Display/Reporting 

Highcharts 

Open Layers 

Data Delivery & Queuing 

Celery/Redis Queue 

Geoserver 

Database, Analysis, UI 

Postgresql/PostGIS 

Python/Django/Apache 

Operating Environment 

Ubuntu 11.10 

Linux 



‘Thin Client’ User Interface 

Desktop, Mobile, Tablet 
Ready 

Cloud-Based 
Web Interface 



Base Data 



From Base to Future…. 



Place and Building Types 
Common Language for Scenarios 



Place Types 
 

Scenario Building Blocks 



Building Types 
 Mixed Use 

Skyscraper Mixed Use 

High-Rise Mixed Use 

Mid-Rise Mixed Use 

Low-Rise Mixed Use 

Parking Structure/Mixed Use 

Main Street Commercial/Mixed Use High (3-5 Floors) 

Main Street Commercial/Mixed Use Low (1-2 Floors) 

Residential 

Skyscraper Residential 

High-Rise Residential 

Urban Mid-Rise Residential 

Urban Podium Multi-Family 

Standard Podium Multi-Family 

Suburban Multifamily Apt/Condo 

Urban Townhome/Live-Work 

Standard Townhome 

Garden Apartment 

Residential (Con’t) 

Very Small Lot 3000 

Small Lot 4000 

Medium Lot 5500 

Large Lot 7500 

Estate Lot 

Rural Residential 

Rural Ranchette 

Commercial/Industrial 

Skyscraper Office 

High-Rise Office 

Mid-Rise Office 

Low-Rise Office 

Main Street Commercial (Retail + Office/Medical) 

Parking Structure + Ground Floor Retail 

Parking Structure 

Office Park High 

Office Park Low 



Place and Building Type Studies 



Translate and Stich Existing Plans 



SACOG 

Base Case  

UrbanFootprint 



SACOG 

Blueprint 

UrbanFootprint 



Bay Area 

Business as Usual 

UrbanFootprint 



Bay Area 

Compact 

UrbanFootprint 



Scenario Painter 
Edit Scenarios + Build New Ones 



Scenario Painting 



Scenario Painting 

http://54.245.113.124/mainsite/scenario/25/painting


Oahu TOD Scenarios 



UrbanFootprint Analysis Engines 

New 

Modules 



UrbanFootprint Analysis Engines 



SJV Land Consumption 

Business As Usual Compact Future 



SCAG Land Consumption 

Business As Usual Compact Future 



SCAG 

2008 

VMT/HH 
UrbanFootprint 



Activity-Related Health Indicators 

SCAG 

2035 
MVA/Person 
UrbanFootprint 



SANDAG 

2035 
MVA/Person 
UrbanFootprint 

Activity-Related Health Indicators 
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