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I. Climate Change 

Summary 

Since Metro first developed a Future Vision, the scientific community has come to a general 
consensus on both the reality of climate change and the potential severity of its impacts (IPCC p. 2). 
Integrating climate change considerations into Metro's Future Vision is crucial to providing a current 
regional vision for 2060. Existing and new sections of the Future Vision should be addressed 
through the lens of climate change, with the understanding that current assumptions about trends 
and natural resources might be dramatically different by 2060. Even with significant reductions in 
greenhouse gas emissions, greenhouse gas levels are likely to cause some degree of warming and 
related climate impacts, thus two sides to climate change planning emerge: mitigation to lessen the 
effect of climate impacts, and adaptation to help communities deal with climate impacts. 

In this section, we recommend that the Future Vision address several climate change related topic 
areas: 1) how to stay knowledgeable and up to date given our evolving understanding of climate 
science; 2) how to coordinate mitigation strategies among jurisdictions; 3) how to develop and 
implement climate change adaptation approaches; and 4) the urgency of acting on these issues in a 
bold and timely manner. Below is a summary of our recommendations to Metro: 

Become a climate change leader. 

• As an organization, maintain relationships with climate science experts and conduct regular 
assessments of climate change and potential impacts. 

• Include climate change considerations, including both mitigation and adaptation strategies, in 
every plan.  Encourage accelerating timelines to achieve mitigation and adaptation goals as 
soon as possible. 

 

Support and enhance mitigation strategies from throughout the region. 

• Envision a role for Metro that fills gaps in coordination of mitigation efforts in the region. 
• Serve as a communication portal between the Northwest and the rest of the world regarding 

mitigation strategies and efforts.  
• Take a lead on mitigation challenges made both internally and externally to the region. 

 

Lead adaptation efforts in the region.  

• Take the lead in developing, coordinating and promoting regional climate adaptation 
strategies for a carbon-constrained and climate-changed future. 

• Regularly assess potential climate-related impacts and coordinate with every level and scope 
of government in the region. 

• Learn from organizations working on resiliency planning such as ICLEI and the Resilience 
Alliance. 
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Background  

By adopting a resolution to develop a regional climate action plan in 2008, Metro acknowledged that 
climate change is an issue that needs to be addressed. Integrating climate change considerations into 
Metro's Future Vision is crucial to providing a regional vision for 2060. The Future Vision should 
consider each regional issue through the lens of climate change and how any current assumptions 
about abundant natural resources or other conditions might be dramatically altered by 2060.  

Evidence of the reality of climate change is overwhelming, according to the foremost authority on 
climate change, the Intergovernmental Panel on Climate Change (IPCC). Further, the IPCC stated 
with confidence that warming was due to anthropogenic greenhouse gas emissions. Even with 
significant greenhouse gas emission mitigation strategies, climate change will occur. Successful 
mitigation strategies yield better expected outcomes; nonetheless, because some impacts are now 
unavoidable, adaptation will be an equally important challenge (IPCC p. 2-8). 

In considering climate change, we recommend that the Future Vision work to examine best 
practices in both mitigation strategies and resiliency planning. Metro's Future Vision should address 
the spectrum of climate change impacts on the Pacific Northwest and also look at how the lifestyles 
of the region's residents will be impacted in 2060. Metro should articulate the ways that it can add 
value to how localities interact with state, national and international communities on the challenges 
presented by climate change. 

I. Climate Change and the Pacific Northwest  

The probable and possible impacts of climate change on the 
Pacific Northwest will dramatically alter the ecological 
landscape around us. 

Records indicate that temperatures in the Pacific Northwest have risen by 1.5 degrees Fahrenheit on 
average since the 1920s. Climate models indicate that the pace of that increase will hasten over the 
next century. Models project temperatures to increase by 3.5 to 5.9 degrees Fahrenheit in the next 
fifty years. Changes to the Northwest are likely to include a decrease in annual snowpack by as much 
as 50 percent, decreased reservoir holdings, rising stream temperatures and impaired salmon habitat, 
increases in annual average fire burn area by 200 to 300 percent, and increased heat and air pollution 
related deaths (Littell et al, 2009). Some of these changes are likely to occur regardless of efforts to 
minimize future greenhouse gas emissions; however, models indicate that the impacts will be more 
severe under higher emissions scenarios (IPCC p. 44).  

The Pacific Northwest may be particularly vulnerable to the effects of climate change. Some effects 
already occurring, such as higher temperatures and decreased snowpack, have likely contributed to 
other problems including increased forest fire severity. Those effects are likely to increase in the 
future and new effects will be felt as well. Some of those effects are predictable, such as the variable 
water flow in Northwest rivers impacting irrigation and hydropower capacity. Other effects will be 
unpredictable as previously unrecognized relationships change due to climate-related impacts.   
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Seasonal variations and cycles provide a window into what an altered climate might mean.   

The Pacific Northwest has seen variable seasonal weather in the past. The region is subject to two 
important seasonal oscillations: The El Nino/Southern Oscillation and the Pacific Decadal 
Oscillation. Each can cause winters to be either warmer and drier or alternatively cooler and wetter. 
When these weather patterns overlap, temperature and precipitation extremes can occur (CIG 2009). 
These extremes usually do not last more than one or two consecutive years, but they do provide 
important information about potential impacts of sustained climate change. Changes associated with 
these warmer cycles include lower average mountain snowpack, lower stream flow, lower salmon 
returns, increased forest fires, and drought (CIG 2009).     

Historical trends and climate model predictions indicate that significant seasonal changes 
will occur more frequently and with greater consequences.   

Of the twenty-one global climate models 
used for the 2007 IPCC Summary Report, 
most project decreases in Pacific 
Northwest summer precipitation by as 
much as 20 to 40 percent. Most also 
project increases in winter precipitation, 
with some models predicting increases by 
as much 40 percent (Mote and Salathe, p. 
13-14). Climate researchers have found 
that temperatures in the Pacific 
Northwest have already warmed by 1 
degree Celsius on average since 1900 (U.S. 
Fish and Wildlife Service 2009). During 
that time precipitation has increased by as 
much 38 percent overall, but is tending to 
fall more in the winter and less in the 
summer. Northwest glaciers have receded 
noticeably in the past one hundred years 
(Stiffler and McClure, 2003).  

In addition to decreased snowpack, snowmelt will increasingly occur earlier. Streams that depend on 
snowmelt, which are most streams in the Pacific Northwest, will be substantially affected, with 
higher winter flow and lower summer flow. There will be less summertime water for irrigation, fish 
and hydropower production, combined with increasing urban demands for water as populations 
increase. Increased rainfall in the summer also increases the potential for landslide occurrences 
(CIG 2009).  

Sea level rise is a concern for much for the Pacific Northwest. The IPCC projects global sea level 
rise to be between the “low” range of 7 to 15 inches and the “high” range of 10 to 23 inches. The 
sea level rise in the Pacific Northwest is thought to be consistent with these global projections (Mote 
and Salathe, p. 16). Sea level rise increases coastal erosion, beach loss and coastal flooding 
incidences.  



Forests will be increasingly vulnerable to fire.  

Overall, increased levels of carbon dioxide will likely spur forest growth region-wide over the next 
few decades, followed by decreased forest growth as temperature increases overwhelm the ability of 
trees to make use of higher winter precipitation and higher carbon dioxide (CIG 2009). However, 
due to the decreased summer precipitation and increased heat, areas in the Columbia Basin affected 
by forest fires are expected to increase from an average of 425,000 acres annually to over two 
million acres annually by 2080. The probability that, in any given year, two million acres will burn 
will increase from five percent (based on 1916-2006 historical data) to 33 percent (Littell et al, p. 
14).  

Climate change will threaten survival for many species.  

For most species, the most severe impacts happen at the margins of acceptable climates. For species 
living in ranges of tighter climactic acceptability, or living nearer the edge of their range, even small 
climate changes can have significant impacts. A famous, non-Northwest example, involves frogs 
living in mist enshrouded mountain elevations to escape lower, drier heats. As temperatures increase, 
the frogs naturally seek refuge at higher elevations but as they reach the highest habitable points, 
there is nowhere further to move up. Species on islands or peninsulas are similarly vulnerable to 
such changes (Gitay et al, 2002). An example of such a situation in the PNW involves Pacific Cod, 
which were at the southern fringe of their habitable territory in Puget Sound, and are being pushed 
out of the region. Such changes in species territory can upset longstanding biological balances. In the 
Northwest, predatory warmer water fish such as marlin, mahi mahi and ocean sunfish have been 
moving ever northward, and are increasingly a threat to local salmon populations that would not 
have had that predatory in the past (Stiffler and McClure, 2003). 

Salmon are also threatened by increased winter floods, decreased summer stream flow, and increased 
water temperature. While impacts of warming will vary across salmon species, salmon in freshwater 
habitats in summer and fall for migrations, spawning and rearing will experience significant thermal 
stresses, especially in the Columbia Basin (Littell et al, p. 13). Combined with their current habitat 
problems and devastated populations, increased human population and development, water and 
energy needs, the outlook for salmon is grim.  

Changes in the ecological landscape will fundamentally alter the 
relationship that humans have with the Pacific Northwest and 
with each other.  

When considering how climate change will affect the lives of residents in the future there are two 
driving factors to keep in mind, the effects of climate change and necessary changes in energy use 
patterns. Changes in energy use, in turn, will be driven by climate change mitigation efforts as well as 
by quickly approaching limits on fossil fuel sources. With an increased population in the Northwest 
and a decreased ability to import goods and food, our current energy-intensive lifestyles and systems 
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will no longer be feasible. Most notably, water and energy constraints and are likely to have the 
greatest impacts on cities and communities in the region.1   

Water will become an increasingly scarce and valuable resource.   

With decreased summertime rainfall and snowmelt, water access will become a significant challenge 
for residents especially during summer months. Water will need to be used conservatively, especially 
for food production, manufacturing, and household use. Well-adapted communities will employ 
diversified and site-level water conservation and storage strategies such as graywater recycling, on-
site water storage and filtration and water-free sewage treatment. Conversely, given increased rainfall 
in the winter months and increased intensity of severe weather events, effective stormwater 
mitigation will be necessary to avoid flooding and public health threats during the winters.  

Agriculture and food production impacts will vary, but Food Insecurity will increase.  

Crops are likely to react in different ways to climate change—some will be more productive with 
warmer temperatures and higher carbon dioxide concentrations, while other crops will lose 
productivity as they are pushed beyond their equilibrium (Resource Innovations 2005). Regardless, 
increased uncertainty will put food security as risk. It is unknown how Oregon's crops will fare 
under the full spectrum of changing conditions. Further, any gains that might have been realized 
through warmer growing seasons and increased carbon dioxide could quickly be wiped out if severe 
drought becomes more common—a predicted consequence of climate change. Struggles over 
control of irrigation resources may put agriculture in direct conflict with salmon interests.  

Given the energy intensity of our current global food system, food will need to be produced much 
closer to the point of consumption, giving rise to a grander and more diversified local food 
economy, resulting in more food production-related jobs. Land with viable soil close to 
metropolitan markets will increasingly be valued for their food production ability. City residents who 
live on soil with sun access will be more likely to use their space for gardening. Demand for 
community gardens is likely to rise, particularly in areas close to high density housing. The resource- 
and land-intensive nature of meat, dairy, and processed food production will make these products 
more expensive, driving down demand for such foods. As a result of local food production, food 
quality and freshness is likely to increase, resulting in a healthier population. A well-adapted 
community will incorporate local food production into land use plans.  

Energy instability will increase as hydropower becomes less consistent and oil availability 
wanes. 

Energy needs are likely to be a problem. Seventy percent of energy in the PNW comes from 
hydropower, and changes in precipitation patterns will mean that there will more water flowing in 
the winter and spring, and less in the summer and fall. Increases in population and temperatures will 
mean that greater electricity for cooling will be needed during the hot summer months, precisely 
when water flow is likely to be the most severely diminished (Resource Innovations, p. 11).  

                                                

1 Please also note that the Climate Change Action Plan has a goal of a comprehensive assessment of the impacts of climate change on 
local systems by 2012.  

 



Further, the inevitable end of the age of plentiful and cheap oil will magnify energy problems. In 
transitioning from a globalized economy to one constrained by high energy prices and carbon 
emission limits, the Northwest will find it increasingly difficult to competitively access global 
markets. In particular, the trucking industry in Oregon and Washington, as well as Portland's 
shipping industry will face significant challenges in a low-carbon future (City of Portland Peak Oil 
Task Force, p. 15). Business models that currently rely on shipping raw materials or consumer goods 
are likely to become infeasible in a low-carbon future. Products shipped from afar will be expensive 
or rare, encouraging consumption of locally produced goods. High energy prices will encourage 
green innovation. For example, sail-powered cargo may be an exciting innovation for the shipping 
industry, though intensified weather events will pose challenges.   

Decreased shipping availability will encourage more local manufacturing, creating local jobs and 
driving innovation at the local level. Decreased oil availability will result in a declining use of plastics 
in consumer goods, providing potential for more durable and well-crafted products, but also 
potentially creating more demand for materials such as timber, metal, clay and fibers.  

Climate refugees will come to the Pacific Northwest.  

Climate impacts may be significant for the Pacific Northwest; however, other regions of the United 
States stand to be harder hit. Arid and hot regions of the country, including much of the Southwest, 
do not have much of a cushion to absorb increased temperatures or decreased precipitation, both of 
which are likely to occur. There may be mass migrations to areas better suited to absorb such 
impacts, including the Pacific Northwest (CCIG p. 67). Such a migration is likely to stress the 
infrastructure, housing markets, public health systems, energy production and other vital aspects of 
the region.  

Diminishing fossil fuels and increased occurrences of natural disasters will alter our land 
use, transportation, and infrastructure patterns. 

Without the luxury of low-cost fossil fuels, communities will need to be reorganized around 
compact centers that can provide for all or most of their own basic needs, such as water security, 
food production, jobs, housing, education, and entertainment. Biking and walking will need to be 
the most prominent modes of transportation, with mass transit systems in place to connect 
neighboring communities. 

Given the increasing intensity of weather events, natural disasters are likely to be more common and 
more destructive than our background of weather-related natural disasters in the Northwest. This 
will pose challenges to existing and planned infrastructure. Attention will need to be given to the 
wind stress, stormwater, ice- and snow-weight, and cooling capacities of the building stock and 
transportation infrastructure in the region. 

Recreation and lifestyle patterns valued by residents of the Pacific Northwest will be 
threatened.  

With an influx of populations from other regions, the Northwest is likely to see a decrease in its 
residents' sometimes iconic tendency to value outdoor activities. Due to climate change impacts, 
forests are likely to experience forest fire more often, and changing ecologies may result in plagues 
or scarcity of particular flora or fauna, disrupting longstanding natural balances, perhaps even 
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destroying entire ecosystems. This changing landscape will create vastly different outdoor 
experiences for campers and hikers of the future. Also, given increased intensity of weather events, 
outdoor activities may become more dangerous.  

Because climate change impacts on salmon will result in decreased habitat and an increased number 
of predators, wild salmon may be rare or extinct in the future, effectively ending salmon fishing as a 
pastime, not to mention any other impacts the loss of this important icon may have. Energy 
intensive pastimes such as those that require regional or international travel will become costly. As a 
population, we will become less mobile and less likely to visit family across the country, or less likely 
to move to distant cities in the first place. Shopping will decline as a pastime, due to increased 
shipping costs, materials costs, and labor costs—a low-carbon economy will not be able to take 
advantage of less expensive labor and materials overseas. 

Instability and conflict are likely to become more common.  

The increased potential for natural disasters is also likely to drive insurance costs up, which may 
result in exacerbated inequality over time, as those without insurance will have difficulty re-
establishing financial stability after a destructive weather event. Add to this that landowners who 
have water, harvesting and food production opportunities will be better able to support themselves 
during instability, while those who do not control land will be forced to rely on public systems or 
pay exorbitantly for water and food. The potential of conflict emerging from competition for scarce 
resources, particularly in times of crisis, will create a threat to the whole community. Careful 
consideration of ways to reduce access inequality will greatly benefit future communities.  

II. Mitigation Approaches  

Climate change harms projections are substantially improved, 
although not eliminated, when dramatic greenhouse gas 
mitigation actions are taken.  

Much debate has occurred around the best ways to tackle climate change as a global problem. The 
most immediate strategies include creating effective markets for carbon trading and taxing carbon in 
an equitable way. In the medium and long term, inter-jurisdictional coordination efforts challenge 
regions to reduce carbon emissions through land use policies, transportation initiatives, and other 
approaches. While several jurisdictions in the Portland metropolitan area have undertaken strategic 
planning efforts and have spearheaded a variety of innovative approaches, there is no underlying 
coordinating body or forum for dialogue. The potential impacts of coordinated planning could be 
profound. The following section outlines several existing mitigation approaches and the potential 
role that Metro could play in fostering dialogue within the region and with other regions in the 
world.  

Cap and trade and carbon tax systems offer insight into how jurisdictions can use markets 
to manage the transition to lower carbon economies. 

While most people agree something should be done, they are wary when it costs them money. When 
it comes to carbon emissions reductions, there are many questions around the ethical implications 



about who must pay and what kinds of direct and indirect impacts new pricing schemes will have on 
the livelihoods of each segment of the population.  

Cap and Trade 

Supporters of cap-and-trade argue that it has two main strengths. It sets a steadily declining ceiling 
on carbon emissions, and, by creating a market that rewards companies for slashing CO2 
(corporations that reduce emissions below their allotment can sell them on the open market), it uses 
the free enterprise system to wean the country off fossil fuels and onto renewable energy.  Carbon 
cap and trade markets are already being used in the European Union and in 10 Northeastern states. 
They are underway in California. Both President Obama and Congressional leaders are focused on 
cap-and-trade. Despite the bubble of pundit interest, there is very little support for a carbon tax 
among our nation's legislators (Yale Environment 360). 
 
Carbon Tax 

Proponents of a carbon tax say that it has one overriding benefit: simplicity. They contend that by 
imposing a predictable and steadily increasing levy on fossil fuels, the carbon tax will also drive 
development of alternative sources of energy. First, environmental effectiveness: A tax does not 
guarantee achievement of an emissions target, but it provides greater certainty regarding costs (Yale 
Environment 360). 

In 2008, British Columbia introduced the first ever carbon tax in North America. The tax is meant 
to tax all fossil fuels and will be phased in to allow residents to adapt to shifting cost structures. The 
tax is revenue neutral since it returns money to tax payers by increasing tax on fossil fuels but 
reducing income taxes. It also offers a “Climate Action Credit” to low income British Columbians. 
This tax incentivizes non-fossil fuel technologies and has the potential to spur clean innovation (BC 
Backgrounder). British Columbians who drive a lot are most affected by this tax. A telephone survey 
in spring 2009 requesting input on a Canada wide carbon tax showed that 52 percent of BC 
residents supported it. Environmental psychologist Robert Gifford, said “tough economic times are 
registering harsh environmental truths . . . eighty to eighty-five per cent of North Americans think 
something should be done, and it's an important issue, but what you have is concern that's a mile 
wide and an inch deep” (Meissner).  

Strategic planning in Portland and other cities offer opportunities for Metro to model the 
Future Vision and to identify partnership roles 

The city of Portland and Multnomah County were among the first jurisdictions to address climate 
change in the mid 1990s. In 2009, these jurisdictions created one of the first climate change action 
plans.  Metro had several staff members on the plan’s steering committee. The Plan proposes an 
interim goal of a 40 percent reduction in emissions by 2030 with an ultimate goal of an 80 percent 
reduction in carbon emissions by 2050. The plan builds on itself by providing shorter term goals and 
benchmarks in 2012 and continual renewal as the latest research emerges and best practices evolve 
(Climate Change Action Plan). 

Metro's Future Vision should seek to add to this rich plan by getting buy-in from jurisdictions and 
organizations outside of Portland and Multnomah County, and even those jurisdictions outside of 
the tri-county region that have strong connections to the region. Metro should continue to 
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coordinate with the Portland Bureau of Sustainability and Planning to reduce overlap in resources 
and find the best ways possible to coordinate. 

Other cities are working to address climate change in thoughtful ways that the Portland region can 
learn from. Mayor Daley of Chicago convened a Task Force in 2007 to craft strategies to reduce 
greenhouse gas emissions in the Chicago region to 25 percent below 1990 levels. The Chicago 
Climate Action Plan “outlines a roadmap of 29 actions that might be taken for mitigating 
greenhouse gas in four areas: buildings; transportation; energy; and waste pollution.” (City of 
Chicago) Other cities have set similar goals, but Chicago’s plan is one of the first to both identify 
emission sources and anticipated impacts, and propose ideas that specifically respond to that 
research. 
 
Metro has an opportunity to connect the Portland region to outside jurisdictions and 
organizations around climate change mitigation. 

Portland's Climate Change Action Plan calls for “broad-scale coordination and planning” in order to 
achieve the 80-percent carbon reduction by 2050 (Portland Climate Change Action Plan). Local 
jurisdictions, private firms, and coordinating bodies will all be in charge of their own activities 
working under these overarching climate change mitigation goals. Metro has the opportunity as a 
regional body to oversee coordination efforts and act as a convener. 

Since the Pacific Northwest as a region defined in some lenses by the Columbia River watershed, 
one potential strategy could include regional partnerships with Seattle, WA and Vancouver, BC for 
expertise, disaster resources, research coordination, etc. Similar in size and climate, these regions 
face some of the same challenges that Portland. If Portland is able to mitigate some harms from 
climate change, the region should leverage its good position to help regions more affected by climate 
change. 

In addition, the Portland region could increase its involvement in the Cities for Climate Protection 
(CCP) campaign sponsored by ICLEI-Local Governments for Sustainability. This program take 
initiatives to mitigate the adverse impacts of climate change and in 2008 had a membership of 675 
local governments internationally and represent 20 percent of carbon emissions in the Unites States. 
The Portland metropolitan region could shape the kinds of incentives available for cities that 
participate in the campaign, since “voluntary endeavors such as the CCP campaign are more likely to 
succeed if metropolitan areas accrue selective benefits from participation” (Zahran, Brody 2008). 

Cooperation and collaboration with other metropolitan areas on the CCP effort hinges on several 
factors. Zahran and Brody found “a possible disconnection between those metros most vulnerable 
to the adverse impacts associated with climate change and those metros contributing most to the 
problem. In general, MSAs most at risk from the adverse impacts of climate change, such as sea 
level rise, appear to be uninspired to adopt policy reforms when controlling for other factors. 
Finally, MSAs with high levels of civic and environmental capacity are the most likely to engage in 
the CCP” (Zahran, Brody 2008). 



Peak oil and climate challenges offer economic opportunities if addressed proactively. 

A number of metropolitan areas around the USA and the world have begun planning for peak oil. 
Their actions range from internal vulnerability studies and policy assessments to community 
vulnerability task forces, and peak oil resolutions and ordinances. 

While the effects of climate change are not likely to be rosy, early adoption of forward-thinking 
mitigation strategies and community development measures can serve multiple purposes and create 
great opportunities for the region. For example, big behavioral shifts in the near term can create 
huge dents in our atmospheric carbon contributions and longer term changes in urban form can 
create viable communities for the future. For example, if the Portland metropolitan area phased out 
the use of cars for most purposes in the next 10 years, the area would see vast decreases in carbon 
emissions and would simultaneously see development in public transportation, alternative 
transportation and land use innovation that will be necessary in an energy-constrained future 
anyway.  

Another example of the benefits of adapting early can be found in influencing local businesses. 
Supporting businesses that provide for local markets with local renewable resources will mitigate 
climate change, provide jobs, keep money circulating locally, train workers and business owners for a 
low-carbon economy and protect our local natural environment. Working toward developing a 
population that is knowledgeable about water harvesting and food production also provides a great 
opportunity for communities within the region for similar reasons. Locally produced food is less 
carbon-intensive, is healthier and is less expensive; water harvesting now will result in less strain on 
stormwater systems and will create a population that will be more resilient in times of drought. The 
earlier the region adapts, the better prepared it will be for stresses wrought by climate change, but 
also those stresses will be mitigated by early adaptation efforts.  

Finally the opportunity to be recognized as a national leader in climate response, both on the 
mitigation and adaptation side, should not be overlooked as a competitive edge for Portland.  

III. Adaptation and Resiliency  

Even if significant decreases in emissions are achieved, 
significant climate change will still occur: the region needs to 
adapt to those changes and be resilient to shocks.  

If the Pacific Northwest and the Portland region fail to act adequately in terms of greenhouse gas 
mitigation and climate change adaptation, numerous detrimental impacts are likely. Current trends of 
energy use and population growth mean that even maintaining current levels of emissions will be 
very challenging, and reductions will require significant changes in technology and lifestyle. If the 
region does not prepare to accommodate new realities, which could include massive forest fires, 
failing ecosystems, and mass in-migration of climate refugees, the consequences will likely be 
magnified.  

Under a best-case scenario, significant action is taken to both decrease greenhouse gas emissions and 
adapt to inevitable climate changes. If emissions are to be first leveled off and then decreased to 
levels that are considered needed for significantly improved outcomes—estimated to be an 80 
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percent reduction from current levels by 2050—each person in the region will need to make 
substantial changes in everyday activities. However, even if significant decreases in emissions are 
achieved, significant climate change will still occur. Thus, the region will also need to adapt to those 
changes and be resilient to shocks. 

Resilience is a feature of dynamic systems that are able to absorb shock and retain the same 
basic function and form.  

Given the unpredictability of the affect that climate change will have on our region, how do we go 
about preparing for the unknown?  What if we set up our city, its outlying areas, and all of the 
people and organizations within its scope, to be able to adjust to changes arising from sea level 
change, and increased population as well as problem X and problem Y that no one can yet predict? 
One way to do so is to develop our region's resilience—its ability to undergo change and retain its 
previous function—before the unpredictable problems arise. The promise of approaching planning 
for climate change from a resilience perspective warrants a brief dissection of resilience itself. 

According to Brian Walker, Program Director and Chair of the Board of the Resilience Alliance 
(Commonwealth Sciences and Industrial Research Organization), and his co-author, David Salt, 
resilience thinking recognizes that we exist within complex social-ecological systems. What humans 
do affects the ecology of our place, and what happens within the ecology of a place affects human 
activity. Resilience thinking also recognizes that systems, human and non-human, operate 
dynamically, undergoing periods of 1) rapid growth, acquiring and collecting resources, 2) 
conservation, a state in which natural and human capital are locked up and stored, 3) release, 
whereby a disturbance event releases stored resources, and 4) reorganization, a creative, often 
unpredictable reshuffling of resources and energy flows (Salt, p. 75-78). With a background of these 
cycles, systems with high resilience stay essentially the same; for example, a healthy forest that 
experiences a fire will eventually re-grow into a forest again (Salt, p. 37). When a system exhibits low 
resilience it takes only minute shocks to fundamentally change the system (Salt, p. 94). Walker and 
Salt define resilience as “the ability of a system to absorb disturbance and still retain its basic 
function and structure” (Salt, p. 1). 

To ground these concepts in simplified but relevant terms, we can say that the system of the 
Willamette Valley is a human-dominated regime that, through an economy centered in Portland, 
provides food and shelter for about two million people. As those who benefit from this regime, we'd 
like this regime to remain the dominant one; we would like this system to be resilient in the face of 
unpredictable disturbance events.   

There are two ways of thinking about resilience: specified resilience, to events that we know are 
likely threats to our system, such as the ones discussed above; and general resilience, the ability of 
our system to recover from a range of unpredictable threats (Salt, p. 120-121). Given the wide range 
of possible shocks presented by climate change, it is especially important to attend to both the 
region's specified resilience and its general resilience. We have to do everything we can to predict 
specific challenges the region will face and prepare ourselves accordingly, but we must also prepare 
for unforeseen challenges by enhancing the resilience of our region. 
 



ICLEI helps local governments adapt to climate change-related threats. 

ICLEI - Local Governments for Sustainability is a membership-based organization that supports 
local governments with sustainability and climate protection measures, and has established dual 
programs to help local governments address climate change. One program address mitigation and 
one addresses adaptation (ICLEI). Specifically, the Climate Resilient Communities Program “helps 
local governments develop tools to protect their communities from the impacts and costs associated 
with climate change” (p. vi, Preparing for Climate Change). In 2006, having already developed a 
climate mitigation plan with the aid of ICLEI, the city of Keene, New Hampshire, embarked on an 
ICLEI pilot project to address climate adaptation and became the first city to participate in the 
program (p. 9, Planning a Climate Resilient Future). Their work to develop a climate change 
adaptation strategy involved a committee of stakeholders and government officials, training on the 
most current climate science predictions, and a brainstorming session to identify all possible climate 
change related threats (Climate Adaptation Action Plan Summary Report). The process resulted in a 
comprehensive climate adaptation action plan released in the fall of 2007 that addresses the built, 
social and natural environments.2  Metro should embark on similar planning efforts, drawing upon 
the previous experience of other jurisdictions around the country.  

Studying complex systems can illustrate the key characteristics of resilient systems. 

Those who study resilience have identified a number of characteristics that contribute to the 
resilience of a system. To paraphrase Walker and Salt, resilient systems tend to exhibit a set of 
characteristics, including: diversity, ecological variability, modularity, acknowledgement of slow 
variables, tight feedbacks, social capital, innovation, overlap in governance and valuation of 
ecosystem services (Salt, p. 145-148).  

For example, one of the characteristics, “diversity,” suggests that a system employs several 
components that are capable of providing the same function (Salt, p. 145): the role of algae-eaters in 
a lake system is played not only by frogs but also by a handful of other organisms; or, within a local 
food system not all Community Supported Agriculture (CSA) members live in southeast Portland, 
rather CSA members live within a wide range of locations. Therefore, if some unpredictable event 
were to wipe out the frogs or the capabilities of southeast Portland households to support CSAs, 
there would be other components of each of these systems available to eat the algae and to support 
CSAs. 

To illustrate another characteristic of resilient systems, “acknowledgement of slow variables” is a 
characteristic that takes advantage of the human capability to learn from the past in order to predict 
the future. Systems that exhibit this characteristic recognize that there are a few key factors that can 
have a huge influence on the system (Salt, p. 146). For example, if a food system can recognize that 
water access is a variable that has the potential to effectively end the system's capacity to function, 
those managing the system may be able to foresee water trends and adapt to changes proactively in 
order to protect water access and maintain functionality of the system. Metro should study systems 
that experience intense disturbance and demonstrate resilience through these characteristics we can 
learn how systems can be managed to increase their resilience, particularly to unpredictable shocks. 
 

                                                
2     ICLEI provides a comprehensive guidebook for local governments that details the Climate Resilience Communities Program 
process (ICLEI). is available from the ICLEI website: http://www.icleiusa.org/programs/climate/Climate_Adaptation/adaptation  
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Effective resilience planning requires a nuanced understanding of traditional environmental 
virtues such as efficiency and optimization. 

Optimizing a system may actually decrease its resilience because optimization assumes that “changes 
will be incremental and linear” and fails to take into account that our social-ecological systems are 
“configured and reconfigured by extreme events, not average conditions” (Salt, p. 6). Further, a 
handful of the characteristics of resilient systems noted above seem very inefficient if viewed 
through a traditional optimization lens: redundancy may be seen as a waste, innovations are rare and 
only happen after a string of failures, and diversity is difficult to work with. The value of resilience 
must therefore be assessed by measuring the “short term profit losses associated with maintaining or 
enhancing resilience, against the long-term benefits of not undergoing a regime shift” (Salt, p. 120).3  
Added to that assessment should be an inventory of the associated benefits of resilience 
characteristics that enhance the livability and interestingness of the region. While it may be difficult 
to develop the political backing for a methodology grounded so much in theory, it may be useful for 
identifying actions that provide additional benefits besides solely enhancing the region's resilience.  

IV. Recommendations for Future Vision  

Become a climate change leader. 

• Recognize the two prongs to climate change planning: mitigation and adaptation. Include 
climate change considerations—both mitigation and adaptation—in every plan, initiative and 
project designed and/or implemented by Metro. 

• As an organization, become continuously and technically knowledgeable about climate 
change and potential impacts. This may include maintaining a staff position dedicated to 
keeping all of Metro up-to-date on scientific knowledge relating to changing climate impacts 
and on climate change strategies from other regions. 

• In every plan and project undertaken or influenced by Metro, encourage accelerating 
timelines to achieve mitigation and adaptation goals as soon as possible. Early adaptation 
begets mitigation; early mitigation reduces the need for adaptation. 

Support and enhance mitigation strategies from throughout the region. 

• Envision a role for Metro that suits its placement in the governmental hierarchy. This could 
include bridging the gap between state, federal, and international agencies, serving as a 
communication portal to share local innovative strategies, as well as coordinating efforts of 
municipalities in the metro region. 

• Participate actively in national and international effort including ICLEI's Cities for Climate 
Protection program. Take a lead on challenges made by coordinating organizations. 

Lead adaptation efforts in the region.  

• Because many planning entities in the region already have climate mitigation plans, Metro 
can take a lead in the other prong of climate change planning: adaptation strategies. 
In coordination with the Portland Climate Change Action Plan efforts, regularly update 

                                                
3     The Resilience Alliance also offers the beginnings of a structured method for enhancing general resilience of a system: 
http://www.resalliance.org/3871.php. 



Metro's understanding of the likely or possible shocks, including potential sea level changes, 
river flow patterns, etc.  

• Assess regional and inter-regional cooperation potential for dealing with shocks.  
Envision a carbon-constrained and climate-changed future. Develop educational programs 
that show people what life will be like and ways to make the transition easier. 
Participate actively in ICLEI's Climate Resilient Communities program to enhance the 
region's resilience to specific and predictable challenges. 

• Learn from the Resilience Alliance to further understand the dynamics of the region and 
how it might enhance its general resilience to unpredictable shocks. 
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