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CLIMATE FUTURES FORUMS:                            
A Framework For Integrating Preparation Within 

Natural, Built, Economic & Human Systems
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A2 (Business as Usual) Scenario

• Most countries  fail to act to reduce greenhouse 
gas emissions

• Following lead of US, China and India in early 
2000’s, countries preserve self-reliance

• Global population increases to 15 billion by end 
of century

• Gross World Product 26 times present by 2100
• Land-use change emissions (deforestation and 

agriculture )increase
• Low agriculture productivity



Climate Models

• Three models provide wide range of possible 

scenarios (Australia, Japan, U.K.)

• Atmosphere-Ocean General Circulation Models 

(AOGCMôs) based on equations rooted in laws of 

physics

• Tested against observations 

• Caveat: past conditions (ice ages) may not be 

analogous  to future 21st century conditions

• Models predict temperature more consistently 

than precipitation

• Water vapor and ice feedbacks difficult  to model 



March 2010 Global Temp. Anomaly from 1951-1980
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Some areas are projected to become wetter, others 
drier with an overall increase projected

Annual mean precipitation change:  2071 to 2100 Relative to 

1990
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Agriculture 

emerges

4.5 oC

1.5 oC

Is this an Anthropomorphic ñSweet 

Spotò?

The Last 20,000 Years seems to have been Ideal for the Development of Human 

Societies. Is this a Historic “Sweet Spot” that Enabled Humans to Flourish?
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Observed Temperatures Last Century Compared to Natural and 

Man-Made Simulations
Vertical scale is .5 degrees Fahrenheit
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Surface Temperature and Sun’s Energy
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Annual Mean Temperature 1901-2001
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Mean Monthly Temperature 2035-2045
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Mean Monthly Temperature 2075-2085
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Average Monthly Precipitation 2075-2085
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PNW

Snowpacks are projected to diminish



Storms, Flooding, and Wildfire

• Warmer oceans and more atmospheric moisture will increase 
storm intensity and flooding

• Earlier snowmelt will lead to earlier spring flooding

• Summer discharges will decrease and stream network will 
contract

• One model projects greater proportion of area burned by 
wildfire at higher elevations by 2040 and lower elevations by 
2080

• Other models show increases in proportion burned in isolated 
areas in upper watershed



Summary of Upper Willamette Findings

• Storms: increased intensity

• Flooding: increased frequency 

and intensity

• Drought: increased frequency 

and intensity

• Fire: increase in acreage burned, 

more intense in some areas
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Building Vulnerabilities

• Buildings with extensive east-west glass

• Commercial buildings with high internal gain from lightinh and 
high occupancy

• Buildings in urban areas from heat island effect

• Multi-family apartment buildings accomodating climate 
refugees

• Poor, infant, and elderly occupants particularly vulnerable

• Endangered species impacts restricting building siting in rural 
areas



Building Design Preparation Strategies

• Increased structural integrity to cope with heat stress, 
increased cooling demands, intense wind and rain events, and 
storm water management

• Use of materials for greater durability

• External fire management of vegetation and with materials

• Mitigation of stairwell chimney effect in high rises

• Avoid hazardous areas (flood, wind, fire, and landslide prone)

• Site buildings close to work and services to reduce 
transportation needs and vulnerabilities

• Community discussion on building adaptation trumping 
aesthetics



Strategies (continued)

• Design buildings for loose fit, disassembly and recyclability to 
resist temperature and precipitation extremes

• Energy and water efficiency:

- natural ventilation

- green roofs

- night time ventilation of mass

- impounding runoff with cisterns and bioswales

- outdoor living spaces (patios, decks, terraces)

- photochromic surfaces (reflect sunlight in summer and 
absorb heat in winter)

• Braungart and McDonough: Building as tree (carbon positive 
and ecologically efficient)



Singapore Epiphany
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Policy and Codes

• Require recommissioning for existing buildings to meet new 
building codes

• Archive building operations and performance data and make 
available to all owners and renters

• Data on carbon footprints of specific buildings

• Carbon reduction feebates

• Incentives for distributed renewable energy and efficiency 
(wind, solar, geothermal, heat pumps, insulation, etc.)

• Prepare for higher densities due to climate refugees from 
harder hit regions of state, nation, and world
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Energy Efficiency
versus 
Renewable Energy

Renewable
Sources

Efficiency
Measures

Background: Create New Sources
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Number of Days Over 100ºF

Increases in very high temperatures will have 

wide-ranging effectsé

Recent Past, 1961-1979

2080-2099




