
 1

 
 
 
 
 
 
 

COPING:  
 

ADAPTING TO CLIMATE CHANGE IN THE GREAT LAKES BASIN 
 

BY 
 

G. TRACY MEHAN, III 
PRINCIPAL 

THE CADMUS GROUP, INC.1 
 

PRESENTED TO  
 

PREPARING FOR CLIMATE CHANGE IN THE GREAT LAKES REGION 
 

A WORKSHOP SPONSORED BY: 
 

THE GREAT LAKES FISHERY TRUST, AND THE JOYCE, KRESGE, AND 
CHARLES STEWART MOTT FOUNDATIONS 

 
JUNE 27, 2008 

 
MOTT FOUNDATION CONFERENCE FACILITY 

 
FLINT, MICHIGAN 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
                                                 
1 www.cadmusgroup.com  



 2

Stationarity is dead 
 
 
 
This past February there appeared an article in Science Magazine with the arresting title, 

“Stationarity Is Dead: Whither Water Management?”2  The piece was authored by several 

distinguished experts of international renown including Bob Hirsch, the head of the 

USGS water program.   

 

The authors argued that water management systems throughout the developed world were 

designed and operated on the assumption that stationarity—the idea that natural systems 

fluctuate within an unchanging envelope of variability.   

 

While the stationarity assumption was often compromised by human disturbances, and 

even some natural climate changes in the past, planners were able to account for these 

given the relatively small degree of change and variability.    They could still utilize 

stationarity-based design. 

 

But, say the authors, due to “the magnitude and ubiquity of the hydroclimatic change 

apparently now under way, however, we assert that stationarity is dead and should no 

longer serve as a central, default assumption in water-resource risk assessment and 

planning.”   

 

                                                 
2 P.C.D. Milly, Julio Betancourt, Malin Falkenmark, Robert M. Hirsch, Zbigniew W. Kundzewicz, Dennis 
P. Lettenmaier, Ronald J. Stouffer, Science (www.sciencemag.org), February 2008, pp. 573-574. 
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“Finding a suitable successor is crucial for human adaptation to changing climate,” say 

these experts.  “Stationarity is dead because substantial anthropogenic change of Earth’s 

climate is altering the means and extremes of precipitation, evapotranspiration, and rates 

of discharge of rivers.” 

 

The authors proceed to discuss the Dark Arts of modeling (my term, not theirs) which I 

am not competent to describe here today.  Nevertheless, their sense that all bets are off, 

that we are making it up as we go along, pervades our own discussions of adapting to 

global climate change and variability.   

 

How is the death of stationarity manifesting itself in the Great Lakes region?  Don Scavia 

of the University of Michigan, in a presentation to the Healing Our Waters Great Lakes 

Coalition last September3, nicely summarized the new conditions developing in the basin: 

• Temperatures are rising, especially in winter 

• Winters are shorter 

• Spring comes earlier 

• Ice cover will be of shorter duration 

• Extreme rainfall events happen more frequently 

 

By 2100 extreme heat will become more common.  The growing season will be several 

weeks longer.  Summer and fall precipitation will decrease while increasing in winter and 

spring.  There will be drier soils, more droughts, and more extreme weather events. 

                                                 
3 Don Scavia, Confronting Climate Change in the Great Lakes Region, Power Point to 3rd Annual Great 
Lakes Conference Healing our Waters Great Lakes Coalition, Chicago, IL, September 6, 2007. 
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Don also predicts that Michigan climate will “feel” like Kentucky in 2030 and Arkansas 

in 2095!  I am a native of Missouri and lived in Michigan for eight years.  Trust me: this 

will be a big change! 

 

Cold-water fish will decline. Invasive species will continue to thrive.  Dead zones and 

fish kills will increase.  The boreal forests may disappear, although short-term forest 

productivity could increase.  Winter recreation will be hit hard.  Groundwater recharge 

will be diminished and lake levels can be expected to decline with negative consequences 

for wetlands and dependent species.  There will be more storm and flood damage and 

more dredging required.    

 

A changing climate aggravates conditions which are already well known and implicated 

in the decline of crucial nearshore areas of the Great Lakes which exhibit “extremes 

stress from a combination of sources that include toxic contaminants, invasive species, 

nutrient loading, shoreline and upland land use changes and hydrologic modifications.”4 

 

As the ancient Greek philosopher, Heraclitus said, “All is flux.” 

 

 

 

 

                                                 
4 J. Bails, A. Beeton, J. Bulkley, M. DePhilip, J. Gannon, M. Murray, H. Regier, and D. Scavia, 
Prescription for Great lakes Ecosystem Protection and Restoration (Avoiding the Tipping Point of 
Irreversible Changes), December 2005, pp. 1-2, a paper supported by the Wege and Joyce Foundations. 
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Resilience as the essence of adaptation 

 

The case for immediate and sustained action is compelling as it relates to adaptation to 

climate change.  Adaptation, while not easy, does offer immediate, tangible, cost-

effective and, hopefully, politically viable methods of coping with climate change. 

 

Adaptation requires resilience which, in turn, is predicated upon “staunch acceptance of 

reality; a deep belief, often buttressed by strongly held values, that life is meaningful; and 

an uncanny ability to improvise.”  That was the view of Diane L. Coutu5, senior editor at 

the Harvard Business Review, who specialized in psychology and business.   

 

A recent report6 by the American Water Works Association Research Foundation and the 

University Corporation for Atmospheric Research noted many of the climate impacts on 

water utilities with which we are all familiar.  It maintains that prudence dictates that 

utility managers undertake “planning for uncertainty” which entails implementing 

precautionary, adaptive strategies designed to foster utility systems and operations that 

are robust, resilient, and flexible in anticipating alternative climate scenarios.  It 

recommends Integrated Water Resources Management (IWRM) as the most effective 

method for assessing adaptation options and their implications. 

 

                                                 
5 Diane L. Coutu, “How Resilience Works,” Harvard Business Review, May 2002, p. 3. 
6 American Water Works Association Research Foundation and University Corporation for Atmospheric 
Research, Climate Change and Water Resources: A Primer for Municipal Water Providers, Denver 
(AWWA 2006). 
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IWRM, ideally implemented in a watershed framework, is a systems approach to 

planning and management which involves stakeholders and/or customers in the process.  

Through continuous monitoring and review of the resources, it facilitates adaptive 

management.  It also provides an opportunity to articulate supply- and demand-side 

options with the aim of addressing factors relating to biological systems and socio-

economic management realities. 

 

Do that which you should have done already 

 

Given the uncertainty and the death of stationarity attendant on a changing climate, the 

vision of adaptive, resilient management makes sense.  However, as the late, great 

management consultant, Peter Drucker, once said, “Tomorrow’s vision is today’s work 

assignment.”  In other words, what are the concrete steps or tasks we can undertake to 

manage the Great Lakes sustainably no matter what tomorrow may bring? 

 

At the risk of appearing hopelessly banal, let me state my fundamental perception of 

adaptation in the Great Lakes and most every other region of the country:  Basically, 

climate change and variability simply bolsters the case for doing a long list of things 

which we should have been doing anyway.  Much of what I will suggest here today, by 

way of adaptive strategies, you have heard before, for reasons independent of climate.   

 

Since our fellow citizens have also heard these proposals before, and did not embrace 

them, we will need to pay greater attention to the arts of persuasion and communication 
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in bringing them around in support of adaptation to climate change as one reason among 

many for doing the right thing. 

 

Take, for instance, the issue of unregulated polluted runoff from agricultural operations 

such as row crop agriculture, so-called nonpoint source pollution.  Nutrients, sediments 

and pesticides, all of which runoff farm fields during rainfall events, are some of the most 

daunting challenges to further gains in water quality in places ranging from Saginaw Bay 

to the western Lake Erie basin.   

 

The Soil and Water Conservation Society (SWCS) held a workshop in Milwaukee back 

in November of 2006 called, “Planning for Extremes.”  In its report7 on the workshop, 

SWCS observed that recent data indicated that design storm events in the Midwestern 

United States had increased in magnitude by as much as 46 percent.  Citing an earlier 

2003 expert panel report, SWCS noted that increases in soil erosion ranging between 4 to 

95 percent and runoff from 6 to 100 percent “may already be evident on cropland in some 

locations.” 

 

Intense precipitation, more rain and less snowpack, aggravates what is already recognized 

as a national, regional and local problem in terms of nonpoint source pollution.  As bad as 

the situation is, climate change only makes it worse. 

 

                                                 
7 Soil and Water Conservation Society, Planning For Extremes: A Report from a Soil and Water 
Conservation Society Workshop Held in Milwaukee, Wisconsin, November 1-3-2006, p. 10, available at 
www.swcs.org.   
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The recent report by Michigan United Conservation Clubs (MUCC) on protecting and 

restoring the Great Lakes8 correctly identifies nonpoint source pollution as a key issue, 

although it confines itself to stormwater, lawn fertilizers and septic tanks.  Agricultural 

nonpoint source issue remains a huge issue and was actually targeted by the Clean 

Michigan bond issue in the 1990s. 

 

Many long-standing policy recommendations are bolstered by the need to pursue 

adaptation to a changing climate.  Water efficiency and conservation, even in a 

supposedly water-rich area like the Great Lakes, is another example.   

 

Interestingly, the governors and premiers of the Great Lakes basin have agreed to develop 

regional goals and objectives for water conservation and efficiency as part of its effort to 

implement the proposed Great Lakes-St. Lawrence River Basin Water Resources 

Compact.9  They also pledged to formulate and implement conservation and efficiency 

programs for their respective jurisdictions.  

 

Saving or using water more efficiently, can protect or restore natural flow regimes or 

hydrographs.  It can minimize energy consumption and the resultant release of 

Greenhouse Gases (GHGs).  It can avoid or defer costly investments in water 

                                                 
8 Michigan United Conservation Clubs, Michigan’s Role in Great Lakes Protection and Restoration: 
Analysis and Recommendations, June 2008. 
9 Information on this initiative is available at the website of The Council of Great Lakes Governors at 
www.cglg.org.  
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infrastructure which is why EPA lists it as one of the Four Pillars of Sustainable 

Infrastructure.10   

 

Water may also be conserved for the water cycle by retaining and infiltrating stormwater 

on site through non-structural, low-impact or “green” infrastructure, which thereby 

reduces, minimizes or mitigates impervious surfaces, filters out pollutants, recharges 

groundwater and avoids “urban stream syndrome” which yields scoured-out streams, 

stream bank erosion and the obliteration of biological diversity.  Green roofs (of which 

Ford’s massive one at its Rouge River operation is an impressive example), vegetated 

curb extensions, rain gardens, restored wetlands and meadows and  an expanded urban 

tree canopy provide habitat, mitigate urban “Heat Island” effects, sequester carbon and 

provide aesthetic delight.   

 

Adaptation to climate change is yet another reason justifying these actions. 

 

The MUCC report on Great Lakes restoration identifies CSOs and stormwater 

management as separate issues without mention of “green” infrastructure, low-impact 

development or Smart Growth (although its recommendations on land use and reuse 

cover this last topic).  Moving forward, I believe that there would be tremendous 

advantages, i.e., multiple environmental benefits and cost savings, obtained by addressing 

urban wet weather issues in a more integrated, comprehensive or watershed manner to 

allow for the deployment of these newer approaches.  Imagine all urban wet weather 

                                                 
10 http://www.epa.gov/waterinfrastructure.  
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issues under the umbrella of a single watershed-based permit, allowing for the 

deployment of green infrastructure, a legitimate approach under current EPA guidance. 

 

Since climate change which will lower lake levels, generate extreme rainfall events and 

generally disrupt the water cycle and natural flow regimes, water efficiency, conservation 

and sustainably managing the water cycle should be included in the adaptation tool box. 

 

Climate change, for purposes of adaption (as well as mitigation of climate change 

through biological sequestration of carbon) is just another, albeit a powerful, reason to do 

the right thing with respect to these and other issues such as invasive species, protection 

of riparian and wildlife corridors, clustered real estate development and land conservation 

generally.11 

 

Multiple environmental benefits and lower cost 

 

As we come to appreciate that there are costs to be incurred from a changing climate, and 

a price to be paid for carbon and other GHGs, we can no longer focus exclusively on 

narrow, permitting or regulatory compliance issues at least in the water quality context.  

If we do this we miss the forest from the trees.   

 

Protecting rural landscapes or riparian zones, greening the urban environment, restoring 

natural flow regimes and managing the nexus between energy and water efficiency are 

                                                 
11 A good reference and introduction to Smart Growth, conservation design, low-impact development and 
“green” infrastructure is U.S. Environmental Protection Agency, Protecting Water Resources with Smart 
Growth, EPA 231-R-04-002, May 2004, available at http://www.epa.gov/smartgrowth/water_resource.htm.  
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where we need to focus our efforts in order to generate multiple environmental and 

economic benefits at the least or lower cost than traditional, isolated or stove-piped 

actions focused exclusively, say, on meeting a number in a discharge permit.    

 

This is a holistic, watershed, ecological or systems approach (e.g., IWRM).  Others may 

characterize this as simple common sense, a very uncommon thing.  But keeping an eagle 

eye out for opportunities to pursue multiple objectives and benefits at the least cost also 

has the advantage of broadening coalitions, persuading the citizenry, and enjoying the 

journey rather than simply longing for the destination 

 

The most exciting innovations on urban wet weather issues-Combined Sewer Overflows 

(CSOs), stormwater, and the like-in cities such as Philadelphia, Portland (OR) and 

Milwaukee-are those that take the broad view toward reclaiming the urban environment 

rather than just seeking narrow regulatory compliance. They are gaining political “buy-

in” because they focus on “green” infrastructure, not just the “grey.”  They excite citizens 

with a new vision which seeks not just to comply with a permit number but transforms 

the urban landscape, usually at lower cost than exclusively structural solutions. 

 

If citizens are to support necessary steps to adapt to climate change, they must be 

convinced that it is worth the effort and cost-for a variety of reasons, not just climate 

change.  Selling a bundle of ecological and aesthetic services, which might also save 

materiel (e.g., less concrete) and money, is more likely to build political support than a 
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strategy which leaves these multiple benefits on the table or simply buries them 

underground, out of sight, in the form of a pipe or tunnel. 

 

Take the case of the Milwaukee Metropolitan Sewer District (MMSD), having spent $3 

billion (with a “b”) on an underground tunnel to capture and reduce combined sewer 

overflows, successfully reducing the number from 50 to 2 per year.  Unfortunately, they 

are still experiencing beach closings due primarily to stormwater runoff from impervious 

surfaces throughout the six watersheds inside and outside its service area, all of it 

tributary to Lake Michigan.   

 

MMSD is now promoting the disconnection of downspouts, the use of customized rain 

barrels by homeowners (with financial support), green roofs and urban reforestation.  

Moreover, it is partnering with The Conservation Fund, one of the nation’s largest land 

trusts, to buy and restore floodplain lands to meet its responsibilities both for flood 

control and stormwater reduction.  MMSD’s “Greenseams” program has protected 1,600 

acres with more to come. 

 

What is really interesting is MMSD’s effort to build a network, a web or partnership of 

suburban stormwater communities, businesses, environmental groups and the agricultural 

sector to address water quality issues from a truly watershed perspective, not just end-of-

pipe.  Modeled after the Chicago Wilderness, a huge coalition originally focused on 
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prairie biodiversity, MMSD has worked with stakeholders to establish the Southeastern 

Wisconsin Watershed Trust.12 

 

Stormwater management is now at the center of urban wet weather issues and will be 

aggravated by extreme wet weather events driven by climate change.  The solutions will 

have to be systemic.  It is a crucial issue for both water quality and adaptation to climate 

variability. 

 

Dam removal in the Great Lakes basin is a great opportunity to practice climate 

mitigation, as it relates to fishery management, and demonstrate the attraction of 

garnering the additional benefit of improving safety, restoring a natural flow regime and 

expanding habitat in a collaborative, cost-effective way.  There are examples in Michigan 

and Wisconsin which are very promising. 

 

A recent study13 conducted by Public Sector Consultants, Inc. (PSC) (Lansing, MI) and 

Prein & Newhoff (Grand Rapids, MI) found that 93 percent of Michigan’s 2,500 dams 

were constructed 25 years ago with life expectancies of 50 years.  There are nearly 120 

dams in need of $50 million for either repair or removal, a conservative estimate.  Of 

course, most other states in the region are many dams well past their prime.  My former 

                                                 
12 For more information see http://web.mac.com/km3192/iWeb/MRPI/Home.html.   
13 The Growing Crisis of Aging Dams: Policy Considerations and Recommendations for Michigan Policy 
Makers, March 2007.  This study was prepared for The Michigan Municipal League Foundation on behalf 
of the Michigan River Partnership. 
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colleague, Mark Coscarelli, now of PSC, informs me that there are 359 dams on Lake 

Superior tributaries in Minnesota, Wisconsin and Michigan.14 

 

Dams are no friends of migrating fish.  Given the stress on Great Lakes fisheries due to 

climate change, invasive species, disturbance to near-shore habitat, not to mention threats 

to human safety and the cost of maintenance versus removal, old crumbling dams might 

be a fine target for a voluntary, collaborative public-private partnership where all parties 

agree on the need for removal.  Such a partnership would enhance the resiliency of the 

Great Lakes fishery, restore natural hydrographs or flow regimes, save local communities 

money and even lives. 

 

The Sand County Foundation, working with local partners, was able to clear the Baraboo 

River in Wisconsin of all its dams.  Wisconsin funds dam removals, but I understand that 

resources are scarce right now.   

 

The MUCC report also recommends the establishment in Michigan of a “dam removal 

assistance fund” which I have supported in the past.  However, given the rough economic 

situation in the Great Lakes state, this may be a promising area for private philanthropy to 

step in and jump-start efforts in Michigan. 

 

 

 

 
                                                 
14 E-mails from Mark Coscarelli to G. Tracy Mehan, III, August 30 and 31, 2007, in author’s possession. 
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New challenges, new partnerships 

 

As we consider adaptation strategies to climate change, as opposed to mitigation, we are 

forced to recognize the need for new partnerships which aggregate a broad range of 

stakeholders: public, private and not for profit; local as well as federal and state; and 

funded in equal parts by private and not-for-profit sources, not just by government. 

 

According to the General Accountability Office (GAO),15 mandatory spending 

(Medicare, Medicaid, Social Security, payment on the debt), now consumes over 50 

percent of the federal budget (It was in the mid-20s in the 1960s.). The Department of 

Defense and two wars are financed under discretionary spending and competes with 

EPA, USDA, NOAA and other environmental programs.  Indeed, Medicare and Social 

Security unfunded liabilities (“implicit exposures”) increased 197 percent between 2000 

and 20006, from $13 trillion to $38.8 trillion. 

 

Assuming that the “Bush tax cuts” are allowed to expire, former Secretary of Labor, 

Robert Reich, has said that the new federal health care proposals proposed by Senators 

Obama, Clinton and Edwards would consume all those dollars. 

 

I do not need to talk about Michigan’s fiscal health with this audience, I am sure. 

 

                                                 
15 See http://ww.gao.gov/special.pubs/longterm/wakeuptour.html.  This GAO site contains information on 
its “Fiscal Wake Up  Tour.” 
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The great irony is that government, despite its massive budget, is broke; but the private 

sector is wealthy, awash in capital, so to speak.  Think of The Nature Conservancy, the 

Bill and Melinda Gates Foundation relative to international development, and the Mott, 

Joyce, Kresge, Pew, McKnight and similar foundations.  Then look at the budgets of EPA 

and MDEQ over the last decade.   

 

The phenomenal growth of the American land trust movement, an extremely vibrant one 

in Michigan, is relevant to our discussion here today.  According to the Land Trust 

Alliance’s16 recent five-year census for 2000-2005, total acres conserved by local, state 

and national trust doubled to 37 million acres-an area 16 times the size of Yellowstone 

National Park.  Moreover, the number of land trusts has grown to 1,667, a 32 percent 

increase over the same period. 

 

Historically, these trusts focused on wild, remote or sparsely developed areas threatened 

with fragmentation such as the upper and northern lower peninsulas in Michigan.  Is it 

possible that these impressive organizations, and the resources they command, could be 

enlisted in the cause of protecting riparian corridors, urban green space, source water 

protection, stormwater management and nearshore areas?  What about the DNR or 

municipal parks departments? 

 

A recent report supported by the American Water Works Association (AWWA) and 

produced by the Trust for Public Lands (TPL), Protecting The Source (2004), documents 

the increasing linkages between land protection, source water protection for drinking 
                                                 
16 www.lta.org  
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water and the control of stormwater and nonpoint source pollution.  Did you know that 

some states allow for land purchases to be financed out of their Drinking Water State 

Revolving Fund for source water protection (metering, too, by the way)?  Also, some 

stormwater utilities actually collaborate with their local parks department to target land 

acquisitions for water quality and flood control purposes. 

 

One notable study highlighted by this report leaps out from the page.  For every 10 

percent increase in forest cover in the source area, treatment and chemical costs 

decreased approximately 20 percent; and approximately 50-55 percent of the variation in 

treatment costs can be explained by the percentage of forest cover in the source area.17  

This study illustrates the multiple benefits generated by a non-structural, land-based or 

watershed approaches to managing water quality.  Again, aesthetics, carbon 

sequestration, habitat, restoration of the flow regime, and the avoidance of capital and 

O&M costs comprise an impressive bundle of ecological and economic services. 

 

Many drinking water, stormwater, and wastewater utilities work with land trusts as 

evidenced by the Milwaukee program I mentioned previously.  Private philanthropy and 

organizations have been behind the restoration of Central Park in New York and the 

larger Forest Park in St. Louis, restoring both the landscape as well as the hard 

infrastructure. 

 

                                                 
17 The Trust for Public Land, Protecting The Source: Land Conservation And The Future Of America’s 
Drinking Water, 2004, p. 3, citing a study of 27 water suppliers conducted by AWWA and TPL. 
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Working to forge a partnership between local communities and land trusts would be a 

way to leverage private resources, in tandem with local authority over land use and 

zoning, in the service of watershed protection, the integrity of the natural flow regime and 

the restoration of nearshore areas. 

 

Another public-partnership worth pursing is grounded on the business case for 

sustainable water management.  Conserving or better utilizing water not only saves 

money and valuable resources but also energy which, in turn, saves more money and 

protects air, water and the flow regime. 

 

Many businesses are pursuing innovative technologies and processes such as closed-loop 

recycling and water reuse in their facilities.  They also pay attention to the facilities and 

watersheds of other companies or producers in their supply chains.   

 

GEMI, the Global Environment Management Initiative,18 an organization of leading 

corporations in the U.S., has identified four signals, growing in strength and frequency, 

which bolster the business case for strategically, sustainably addressing water challenges, 

both the risks and opportunities: 

• Total water costs are increasing in unexpected ways (rising treatment costs, 

tougher standards, etc.) 

• Water-related business interruption risks and uncertain water allocations are 

growing 

                                                 
18 www.gemi.org.  
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• Customer expectations related to water use and impacts are evolving in terms of 

its importance 

• Businesses’ “license to operate” and ability to expand are increasingly tied to 

water-related performance.19 

 

Since the Great Lakes governors and premiers have elevated water efficiency and 

conservation on the region’s agenda, a state-based or region-wide partnership with 

industry is easy to imagine.  Collaboration among state chambers of commerce, the 

Council of Great Lakes Industries,  other business organizations and water utilities, could 

bring a sharper focus on this crucial adaptive strategy.  It may be fortuitous that the 

Alliance for Water Efficiency recently set up shop in Chicago.20 

 

Let’s not forget about agriculture.  According to a recent USGS study, irrigation and 

livestock have the largest losses compared with total water withdrawn from the Great 

Lakes basin.21  According to Kimberly Shaffer, hydrologist and author of the report, “Of 

the total water withdrawn for irrigation, up to 70 to 100 percent was [sic] lost to the 

basin.”   

 

 

                                                 
19 Global Environmental Management Initiative, Connecting the Drops Toward Creative Water Strategies: 
A Water Sustainability Tool, Washington, D.C. 2002, pp.2-3, available at www.gemi.org.   More recently, 
GEMI has posted a web-based sustainability tool on it website. 
20 www.allianceforwaterefficiency.org.  The Alliance is an EPA sponsored effort, now an independent not-
for-profit, the progeny of the Four Pillars of Sustainable Infrastructure. 
21 “How Much Water Is Lost in the Great Lakes Basin?, Water & Wastewater News, May 30, 2008, at 
http://www.wwn-online.com/print.aspx?aid=63363, citing Consumptive Water Use in the Great Lakes 
Basin fact sheet available at http://pubs.usgs.gov/fs/2008/3032/.  The full report, Consumptive Water-Use 
Coefficients for the Great Lakes Basin and Climatically Similar Areas, is available at 
http://pubs.usgs.gov/sir/2007/5197.  
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Conclusion 

 

I have covered a lot of ground and thrown out several ideas.  My hope was to provide 

illustrations of possible ways to further the efforts at adaptation to climate change and to 

suggest a broad framework for tackling really big things, not small ones.  No doubt, there 

are many more ideas, well worth discussing, well beyond my own knowledge and 

imagination. 

 

But one thing is very clear to me.  It is going to be absolutely essential to mobilize a 

broad coalition of stakeholders, in all sectors and at all levels of government, who must 

be convinced that their efforts will be value-added, not just for the purposes of climate 

adaptation, but also for a diversity of interests, needs and aspirations which may be 

different from, but hopefully still align with, the goal of adapting to a changing climate. 

 

Thank you for your interest. 
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