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THREE IMPORTANT FORCES WILL SHAPE URBAN 
DEVELOPMENT IN THE COMING DECADES:

Shortages and increased costs of fossil fuels

National standards forcing reductions of 
greenhouse gas emissions

Climate change resulting from 
accumulations of greenhouse gases



World Oil Production Forecasts                               Source:  EIA MonthlyWorld Oil Production Forecasts 世界石油产量预测 Source:  EIA Monthly

Gap between supply and demand for liquid fuelsGap between supply and demand for liquid fuels

液体燃料供需差液体燃料供需差



Alberta Tar Sands Alberta Tar Sands –– Difficult to Extract, Devastates EnvironmentDifficult to Extract, Devastates Environment

阿尔伯塔油砂：难以提炼，危害环境阿尔伯塔油砂：难以提炼，危害环境

Deepwater Wells Deepwater Wells –– Danger to EnvironmentDanger to Environment
深海油田：对环境的威胁深海油田：对环境的威胁

Greenhouse GasesGreenhouse Gases
and Climate Changeand Climate Change



Fundamental Challenge of the Next Several 
Decades is Dealing with Carbon Footprint of 
Cities

Need to take action on three fronts 
simultaneously:

1Mitigating effects of climate change

2.Adapting existing cities to reduce emissions

3Planning new development to minimize 
carbon footprint



Emissions in European Cities are lower than US or Asian CitiesEmissions in European Cities are lower than US or Asian Cities

IMPACTS OF GLOBAL WARMING ON CLIMATES

SEA LEVEL RISE

INCREASED HEAT ISLANDS IN CITIES
3.5‐7 degree F rise in downtown temperatures

GREATER EXTREMES
Record high temperatures and record low temperatures
Higher rainfall amounts and prolonged droughts
Record snowfalls and snow free years

INCREASED FREQUENCY OF HURRICANES  

SHIFTING PLANT ECOLOGIES



Australia Floods & Droughts

澳大利亚灾情和旱情

BOSTON TODAY  

BOSTON WITH 
3 M SEA LEVEL RISE
(Hurricane surge)

2030 Inc.



NEW YORK FLOOD HAZARDS
纽约洪涝危害

Urban Heat IslandsUrban Heat Islands

Typical US City is + 3.5Typical US City is + 3.5o o C above C above 
surrounding areasurrounding area



Transportation
and
Carbon Emissions

APPROACHES TO GREENHOUSE GAS
REDUCTIONS:

US   Absolute reductions of emissions
‐17% by 2020     ‐80% by 2050 
Mix of national, state and local actions

EU        Absolute reductions of emissions
‐20% by 2020   
Carbon trading
Largely EU and national actions 



WORLD CARBON REDUCTION TARGETS
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Carbon WedgesCarbon Wedges

U.S.Target 2050
80% reduction from 2005

U.S.Target 2050
80% reduction from 2005

Source: Stephen Pacala and Robert Socolow, 2004Source: Stephen Pacala and Robert Socolow, 2004



POSIBLE WEDGES NEEDED TO MEET US POSIBLE WEDGES NEEDED TO MEET US 
COPENHAGEN GOALS:COPENHAGEN GOALS:

1.1.Doubling efficiency of all cars from 30 to 60 mpgDoubling efficiency of all cars from 30 to 60 mpg
2.2.Cutting by 50% miles driven by carsCutting by 50% miles driven by cars
3.3.Using best available technology on all new Using best available technology on all new 
buildingsbuildings
4.4.Raising efficiency of electric plants by 50%Raising efficiency of electric plants by 50%
5.5.Constructing 100 new nuclear power stationsConstructing 100 new nuclear power stations
6.6.Covering 3% of US land area with wind farmsCovering 3% of US land area with wind farms
7. Creating equivalent of 100km x 200km in solar 7. Creating equivalent of 100km x 200km in solar 
arraysarrays

8.  Increasing densities of cities by 40% 8.  Increasing densities of cities by 40% 
9.  Sequestering CO9.  Sequestering CO22 equivalent of all oil extracted equivalent of all oil extracted 
10. Replacing coal burning plants with natural gas 10. Replacing coal burning plants with natural gas 
plants plants 
11. Using conservation tillage for all agriculture 11. Using conservation tillage for all agriculture 
12. Doubling non12. Doubling non‐‐carbon alternative energy carbon alternative energy 
sourcessources

Rough estimates based on Pacala and SocolowRough estimates based on Pacala and Socolow



US Sources of GHG EmissionsUS Sources of GHG Emissions

NEW YORK SUSTAINABILITY STRATEGYNEW YORK SUSTAINABILITY STRATEGY





New York City New York City 
Sustainability StrategySustainability Strategy



DESIGNTRUST
FORPUBLICSPACE

SUSTAINABLE
NEWYORKCITY

JANUARY2006
NEWYORKCITY

Translating Policies into PracticesTranslating Policies into Practices

MORE SUSTAINABLE TRANSPORTMORE SUSTAINABLE TRANSPORT

NEW YORK CITY STREET PRIORITIESNEW YORK CITY STREET PRIORITIES

1.1.PedestriansPedestrians

2.2.Cyclists  Cyclists  

3.3.Buses  Buses  

4.4.Automobiles  Automobiles  







GREEN INFRASTRUCTUREGREEN INFRASTRUCTURE



最佳管理实践整合

High Performance BuildingsHigh Performance Buildings

Visionaire Visionaire 



High Performance BuildingsHigh Performance Buildings

Bank of America Tower Bank of America Tower 



CITY GOVCITY GOV
CARBONCARBON
FOOTPRINTFOOTPRINT

CITY  CITY  
CARBONCARBON
FOOTPRINTFOOTPRINT

PHILADELPHIA SUSTAINABILITY STRATEGYPHILADELPHIA SUSTAINABILITY STRATEGY



Philadelphia Sustainability PlansPhiladelphia Sustainability Plans





PHILADEPHIA GREENWORKS TARGETS 2015/25:PHILADEPHIA GREENWORKS TARGETS 2015/25:

Energy  Energy  

••30% reduction of city government energy consumption   30% reduction of city government energy consumption   
••10% reduction of all building energy consumption  10% reduction of all building energy consumption  
••15% of housing stock retrofitted with insulation, air sealing, 15% of housing stock retrofitted with insulation, air sealing, 
cool roofscool roofs
••20% of all energy from alternative sources  20% of all energy from alternative sources  

Environment  Environment  

••20% reduction of greenhouse gas emissions  20% reduction of greenhouse gas emissions  
••70% of all buildings and infrastructure in good repaiR70% of all buildings and infrastructure in good repaiR
••100% increase in number of green jobs  100% increase in number of green jobs  

Equity  Equity  

••Manage stormwater to meet Federal standards  Manage stormwater to meet Federal standards  
••75% of residents with 10 minutes of a park      75% of residents with 10 minutes of a park      
••75% of residents within 10 minutes of local food market 75% of residents within 10 minutes of local food market 
or gardens   or gardens   
••30% tree canopy over entire city (300,000 new trees)30% tree canopy over entire city (300,000 new trees)

Economy  Economy  

••10% reduction of vehicle miles traveled10% reduction of vehicle miles traveled
+      improved air quality to meet Federal standards  +      improved air quality to meet Federal standards  

••70% of solid wastes diverted from landfills 70% of solid wastes diverted from landfills 





Philadelphia target: 40% pervious surfaces, holding first 1 inchPhiladelphia target: 40% pervious surfaces, holding first 1 inch of rainfallof rainfall









Urban Agriculture on Vacant LotsUrban Agriculture on Vacant Lots





CHICAGO CLIMATE ACTION PLAN CHICAGO CLIMATE ACTION PLAN 





P R O J E C T E D  N U M B E R  O F  10 0 - D E G R E E  D A Y S  P E R  Y E A R  I N  C H I C A G O

Higher 
Emissions  
Scenario  
31  days

2  days

5  days

7  days

Higher Emissions Scenario                        Lower Emissions Scenario

196 1–1990 2040 –20692010 –2039 2070 –2099

Lower 
Emissions  
Scenario  
8  days

16  days

预测芝加哥每年超过预测芝加哥每年超过
100100华氏度（华氏度（37.7 37.7 °°C C ））
的天数的天数







战略战略55：适应性行动：适应性行动

Using advanced satellite images,  

the City of Chicago crea ted a map 

tha t identifies hot spots in the city 

w here urban heat island reduction 

stra tegies w ill have the grea test 

impact. The tear-shaped red field in 

this image fa lls over U.S. Cellula r 

Field on Chicago’s South Side. Over 

the last 15  years, Chicago has 

planted more than 500 ,000  trees. 

The enforcement of the 1 991  

Chicago Landscape Ordinance has 

brought the city 110 ,000  new  trees, 

including more than 46 ,000  new  

street trees—w hich represent over  

8  percent of Chicago’s estimated 

street tree population. In addition, 

new  priva te buildings a re required 

to meet reflective r oof standards 

since the adoption of the 200 1  

Chicago Energy Conservation Code. 

All of these policies reduce the 

impact of new  development on the 

urban heat island and prepare the 

City to respond to a reas a lready 

ex periencing eleva ted heat.

These maps, genera ted by the 

Center for N eighborhood 

Technology, show  tha t people w ho 

live in cities produce few er 

green house gas emissions from 

their household transporta tion 

demand. Tota l CO 2 emissions levels 

from transporta tion a re higher in 

the city  center than the surrounding 

suburbs and rura l a reas because 

there a re more people per square 

mile in urba n areas than in  

rura l a reas. How ever, in the city 

center, the per household  emissions 

are low er than in the surrounding 

areas because city households  

a re closer to stores, parks and 

schools, reducing the need for 

ex tended trips.

ST R A T E G Y  5 .

A D A P T A T I O N

Traditional View:  

City dwellers produce large amounts of GHGs.

Emerging View:  

City dwellers produce fewer GHGs per household.

L E A D I N G  B Y  E X A M P L E :   T H E  C I T Y  O F  C H I C A G O  

U R B A N  H E A T  I S L A N D  P O L I C I E S

42 | CHICAGO  CLIM ATE ACTIO N PLAN  |  FIVE STRATEGIES  |  STRATEGY 5 . PREPARATION



Chicago Loop Decarbonization StrategyChicago Loop Decarbonization Strategy



2020 GOAL 
Reduce energy use in 
buildings

Retrofit 50% of buildings 
to achieve 30% reduction 
in energy use
Update the City’s building 
energy code
Add 500 green roofs and 
83,333 trees annually

•

•

•

2020 GOAL
Ensure Chicago is a resilient city

DASHBOARD
25% reduction below  to 1990  levels by 2020 .  

This equates to a reduction of 15.1 million metric tons of carbon diox ide equivalent emissions (MMTCO
2
e).

HIGHLIGHTS
Over 20,000 buildings 
retrofitted
Chicago Housing  
Authority per unit  
energy efficiency has 
improved by 55%
Over 30,000 appliances 
traded in

•

•

•

HIGHLIGHTS
Chicago has the nation’s 
largest urban solar field, 
supplying 10 MW of energy 
20% of Chicago Public 
Schools comes from 
renewable energy, 
making it the largest K-12 
purchaser of renewable 
energy in the nation

•

•

HIGHLIGHTS
Chicago’s municipal fleet 
used 240,000 gallons of 
biodiesel in 2009
CTA 228  new hybrid  
buses, projected to save more 
than $7 million annually
Chicago leads with Quick 
Charge electric vehicle 
infrastructure

•

•

•

HIGHLIGHTS
Since 2007, Chicago  
decreased methane 
generating waste landfilled 
by 26%
18,304 kg of refrigerant 
properly disposed
4,025 tons of food scraps 
were composted in 2010

•

•

•

 ACHIEVED .33 MMTCO
2
e ACHIEVED .11 MMTCO

2
e ACHIEVED .2 MMTCO

2
e ACHIEVED .26 MMTCO

2
e

  IMPROVED quality of life, 
safety and health

HIGHLIGHTS
7 million sq. feet of green 
roofs are finished or under 
construction
120 green alleys have been 
installed
6,000 trees planted in urban 
heat island communities

•

•

•

STRATEGY 1 :  
EN ERGY EFFICIEN T 

BUILDIN GS

STRATEGY 2 :  
CLEAN  &  

REN EWABLE EN ERGY

STRATEGY 3 :  
IM PROVED  

TRAN SPORTATION   
OPTION S

STRATEGY 4 :  
REDUCED WASTE & 

INDUSTRIAL POLLUTION

STRATEGY 5 :  
ADAPTATION

Already, CCAP has achieved 8% of its  
goal in the first 2 years.

2020 Goal:
Reduction of  

15.1 MMTCO
2
e

2008

City of Chicago 
Richard M. Daley 

Mayor

2020 GOAL 
Turn to cleaner and  
renewable energy sources

20% of the city’s  
electricity supplied by 
renewable sources
5% of housing stock  
fitted with household-scale 
renewable power

•

•

2020 GOAL 
Use a variety of  
transportation modes and 
cleaner vehicles

Increase transit ridership  
by 30% 
Increase the use of electric 
vehicles and alternative fuels
Increase freight by rail and 
water, and make rail more 
efficient

•

•

•

2020 GOAL 
Prevent, reduce, reuse and 
recycle

Reduce, reuse or  
recycle 90% of  
methane-generating waste 
being landfilled
Manage use and  
disposal of, and switch to 
less harmful refrigerants

•

•

People

Built  
Environment

Natural  
Environment

Already 
Reduced 1.2 
MMTCO

2
e 

2020

芝加哥气候行动计划仪表板：通过芝加哥气候行动计划仪表板：通过55项战略，设立不同目标，实现项战略，设立不同目标，实现
到到20202020年二氧化碳百万吨排放量比年二氧化碳百万吨排放量比19901990年降低年降低25%25%



先期两年先期两年
进度报告进度报告





VANCOUVER SUSTAINABILITY STRATEGYVANCOUVER SUSTAINABILITY STRATEGY





Vancouver
Regional 
Development
Limits



Vancouver Transit Priority Policy



Olympic Village District Energy Utility

Vancouver  



VANCOUVER, CANADA



Vancouver Laneway Housing
Increasing density painlessly

Sustainable Development Means:

TARGETS AND METRICS  
And a system for measuring and reporting regularly

SUBSTITUTING GREEN INFRASTRUCTURE FOR GRAY INFRASTRUCTURE
Capital projects as well as pricing and incentives

CLOSED LOOPS FOR ENERGY AND WATER 
No waste energy, all water re‐used

CHANGES IN LIFESTYLE TO REDUCE AUTO DEPENDENCY
Alternative transportation – public transit, car sharing, bicycles, walking

IMPROVEMENTS TO QUALITY OF LIFE IN DENSER ENVIRONMENTS 
Making density desirable, making it possible to live without autos

RELIANCE ON LOCAL RESOURCES 
Food, water, materials, sources of power, 

MAJOR CHANGES TO ENERGY GENERATION, USAGE AND DEPENDENCE


