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Climate-driven disturbances threaten the sustainability of coastal communities in the Great Lakes Basin.
Because such disturbances are unpredictable, their magnitude, number and intensity are changing, and
they occur at varying temporal and spatial scales. Consequently, communities struggle to respond in
effective ways. The expected intensification of climate-driven disturbances will require that community
capacity and governance structures match the spatial and temporal scales of these disturbances, as the
most sustainable social and economic systems will be those that can respond at similar frequencies to
key natural system drivers. The Climate Governance Variability in the Great Lakes Research
Coordination Network (CGVG-RCN) was recently established to address questions about the relationship
between climate-driven disturbances and community response. The objective of this short communica-
tion is to introduce the ideas behind the CGVG-RCN, outline its goals, and facilitate engagements and col-
laboration with social and natural scientists interested in social-ecological systems in the Great Lakes
Basin.
� 2022 International Association for Great Lakes Research. Published by Elsevier B.V. All rights reserved.
Introduction

Climate-driven disturbances, including variable water levels,
warming water temperatures, reduced lake ice extent, and intensi-
fied storms are increasingly threatening the sustainability of
coastal communities across the Great Lakes Basin (Wuebbles
et al., 2019, Bartolai et al., 2015). These physical disturbances are
often closely followed by secondary disturbances such as
cyanobacteria blooms (Ho et al., 2019) and aquatic invasive species
(Rahel and Olden, 2008). Great Lakes coastal communities struggle
to respond to climate-driven disturbances in part because their
variability occurs over time scales from hours to centuries, and dif-
ferent social responses are necessary over such a wide range of
scales. For example, short-term variability originates from sources
such as storm events that can affect nutrient and pathogen delivery
and threaten coastal infrastructure. Other rapid changes include
microbial population changes that affect beach closures, or
cyanobacterial harmful algal blooms (cHABs) that degrade fish-
eries, recreation, and threaten drinking water sources. At this short
time scale social responses are behavioral and reactionary (Smith
et al., 2000). Medium-term variability includes multi-annual lake
level changes, waxing and waning of fisheries stocks, and introduc-
tion and impact of invasive species. At this medium time scale,
more structural demographic or engineering-based human
responses take place. Over the longest time scales, but still relevant
to humans, are changing climate and even geologic forces such as
isostatic rebound that affect water levels at decadal to century-
long scales. Simultaneously, major shifts in human settlement over
decadal and longer scales have the potential to increase the sus-
ceptibility of coastal communities to the impacts of climate-
driven disturbances.
in the
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The Climate Governance Variability in the Great Lakes Research
Collaboration Network (CGVG-RCN) was recently established to
articulate and address pressing questions about the nature of
climate-driven variability on Great Lakes shorelines, the syn-
chronicity between natural variability and social change, and the
feedbacks and couplings between one of Earth’s largest surface
fresh water sources and a large, intensive human social/economic
system on its shores. The objective of this short communication
is to introduce the CGVG-RCN, articulate its goals and objectives,
and encourage engagement and collaboration with social and nat-
ural scientists who are interested in better understanding the cou-
pled and complex relationship between climate-driven
disturbances and coastal community response in the Great Lakes.
The Climate Governance Variability in the Great Lakes Project

In the spring of 2019, the National Science Foundation solicited
proposals for research opportunities related to Coastlines and Peo-
ple (CoPe) via a cross-directorate (Geosciences; Social, Behavioral
and Economic Sciences; Biological Sciences; Engineering; Educa-
tion and Human Resources; and the Office of Integrative Activates)
Dear Colleague Letter. The primary objective of CoPe projects is to
better understand the impacts natural hazards have on coastal
communities across a range of spatial and temporal scales, while
broadening participation of researchers, decision-makers, practi-
tioners, and stakeholders (NSF 19-059).

To address the overarching question as to whether the current
governance structures and capacities of coastal communities in
the Great Lakes can adapt to and optimize responses to the chang-
ing variability in climate-driven stressors and drivers, the Climate-
Governance Variability in the Great Lakes (CGVG) Research Coordi-
nation Network (RCN) was proposed and established in April of
2020. The goal of the National Science Foundation’s Research Coor-
dination Network Program is to promote collaboration among sci-
entists from a broad range of backgrounds and geographies. RCNs
do not support new data generation; instead the aim of an RCN
is to bring a network of scientists together to advance a specific
research area through new, structured interactions. An RCN was
chosen for this project because they have proven to increase the
relevance of communities of practice, increase activity within the
networks themselves, and produce highly interdisciplinary and
influential publications (Porter et al., 2012).

The CGVG-RCN has the potential to transform collaborative
research between social and natural scientists across the Great
Lakes region, and contribute to the developing theory of social-
ecological systems by advancing basic knowledge, while benefiting
local stakeholders and decision makers through the dissemination
of knowledge. Disciplines and areas of interest span the social
sciences (e.g., economics, ecosystem services, communication, tri-
bal impacts, amenity migration, tourism and recreation, trans-
portation, planning, etc.), and natural sciences (e.g., water level
modeling, coastal food webs, isostatic rebound, climate impacts,
wetland ecology, etc.). It is understood that numerous networks
currently exist in the Great Lakes that have similar end goals, but
that may have different temporal, spatial, or thematic foci. Exam-
ples are: the Great Lakes and St. Lawrence Cities Initiative, the
Organizing Urban Transects for a Sustainable Transformation of
Economic Partnerships across the Lower Great Lakes (OUTSTEP-
LGL), the Superior Watershed Partnership, and the Great Lakes Eco-
logical Observatory Network, among a multitude of others. It is
also understood that communication across such a wide diversity
of networks is difficult and does not happen without focused
efforts. However, the diversity of scholarship inherent in these
organizations will benefit the CGVG RCN and the region as a whole.
Thus, one of the primary objectives of the RCN is to bring together
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participants from the various networks and working groups across
the basin to foster collaboration, disseminate information, and syn-
thesize interdisciplinary data for the mutual benefit of stakehold-
ers, decision makers, and the scientific community at large (Fig. 1).

CGVG RCN aims and outcomes

We have identified a set of aims (what do we want to accom-
plish), a set of topics (what aspects of the coastal system do we
want to focus on), and a set of questions (what theoretical insights
do we want to develop) (Fig. 2).

The primary aims of this RCN are to: 1) develop and deepen
cross-disciplinary dialogue between social and natural scientists
regarding climate-driven disturbances in the Great Lakes; 2) syn-
thesize existing datasets and research to quantify important cou-
plings between social and natural Great Lakes systems at a
variety of scales, thus better informing decision making regarding
solutions to existing and future challenges faced by coastal com-
munities; 3) identify knowledge gaps for predicting impacts of
climate-driven changes that impact coastal communities and
relate these to potential community responses; 4) compare exist-
ing knowledge of climate-driven disturbances with community
governance structures and community capacity building; and 5)
provide mentoring and training to the next generation of social
and natural scientists who focus on socio-ecological systems in
the Great Lakes.

The benefit of this multi-faceted approach is that it will allow us
to better understand the patterns of variability among natural pro-
cesses, and, if and how such, processes align with local governance
structures, decision making, and community resilience to change.
Ultimately, the outcome of this project will be to better inform
decision making as it relates to existing and future challenges faced
by coastal communities across the Great Lakes, and move toward
solutions that make these communities more resilient and
sustainable.

GVGC RCN topics under examination

Thematically, the CGVG RCN will focus on hydrological, biolog-
ical, and human (or societal) drivers of climate-driven distur-
bances. Hydrological drivers will emphasize storms and lake
levels and their effects on lake ecosystems and the communities
around them. Climate-driven perturbations have been well docu-
mented for the Great Lakes region, affecting both communities
and the physical behavior of the lakes themselves (Melillo and
Yohe, 2014). Most of these have some connection to the hydrologic
cycle. Temperature extremes (for example, increasingly low tem-
peratures in winter, and increasingly high temperatures in sum-
mer) (Wuebbles et al., 2019; Zobel et al., 2017) and heavy
precipitation events (Suriano and Leathers, 2017; Wuebbles
et al., 2019) are changing in the Great Lakes Basin, and their rates
of change are outpacing other regions in the United States. As the
atmosphere warms, it is able to retain additional moisture avail-
able for precipitation. Precipitation amounts vary across the Great
Lakes Basin, with higher amounts in the east than in the west, and
they are changing at different rates than the rest of the United
States, with the basin-wide precipitation increasing nearly 10 per-
cent since 1901, while the remainder of the country only witnessed
a 4 percent increase. Simultaneously, there has been a seasonal
shift in the timing of precipitation which has influenced flooding,
erosion, and nutrient loading, and caused extensive damage to per-
sonal property and infrastructure (Wuebbles et al., 2019).

Climate change is also altering evaporation rates, and the Great
Lakes’ continued decline in winter ice cover and warming of sum-
mer water temperatures are of particular concern (Van Cleave
et al., 2014). Such effects are known to cause an earlier start to



Fig. 1. The Laurentian Great Lakes – Great Lakes Basin.

Fig. 2. The CGVG-RCN aims, goals, activities, and outcomes.

R.D. Bergstrom, L.B. Johnson, R.W. Sterner et al. Journal of Great Lakes Research xxx (xxxx) xxx

3



R.D. Bergstrom, L.B. Johnson, R.W. Sterner et al. Journal of Great Lakes Research xxx (xxxx) xxx
the evaporation season (Woolway et al., 2020) and higher cumula-
tive water loss from the Great Lakes following warm, low-ice years
(Spence et al., 2013). Large lakes such as the Great Lakes also have
the added complexity of spatially variable ice cover (Wang et al.,
2012), with the most extensive ice tending to form in shallow,
nearshore waters, providing a protective, coastal barrier against
winter storms.

Great Lakes water levels have undergone considerable variation
over centuries, decades, and even within a single year or two
(Gronewold et al., 2013; Lenters, 2001; Wilcox et al., 2007).
Although the water levels of Lakes Superior and Ontario are weakly
‘‘regulated” at their outflow by dams (Clamen and Macfarlane,
2018; Clites and Quinn, 2003), the vast majority of Great Lakes
water level variability is due to changes in weather and climate.
These changes, in turn, alter the Great Lakes water balance through
components such as precipitation, terrestrial evapotranspiration,
snowmelt, streamflow into the lakes, interconnecting channel
flow, and over-lake evaporation (Wilcox et al., 2007). The interplay
of these components in driving lake level variability is especially
evident on seasonal timescales (Lenters, 2004). Because each of
the lakes typically rise in the spring when evaporation is low and
runoff is high, but decline in the autumn when rates of evaporation
increase. On longer timescales, interannual to decadal variability in
precipitation can lead to changes in lake level on the order of 1.2–2
m (Wuebbles et al., 2019), dwarfing the (non-tidal) rates of sea
level rise along the coastal oceans (Gronewold et al., 2013).

Biological drivers will focus on harmful algal blooms and inva-
sive species, and their associated impacts. Cyanobacterial harmful
algal blooms (cHABs) are becoming more widespread globally due
to factors that include climate change (both temperature and rain-
fall) and anthropogenic nutrient loadings (Ho et al., 2019). Bloom-
forming cyanobacteria are known to produce a wide variety of
toxic secondary metabolites that can kill fish, threaten wildlife
and result in shutdown of water treatment facilities. A primary
example of the threat posed by cHABs to municipalities is the
2014 toxic cyanobacterium outbreak near Toledo, Ohio that
resulted in a suspension of drinking water supply for two days
for nearly half a million residents (Bullerjahn et al., 2016; Steffen
et al., 2014). Moreover, cHABs can form surface scums that result
in losses in tourist revenue, property valuation and general quality
of life in coastal communities. For example, Smith et al. (2019)
found that cHABs in the Canadian portion of Lake Erie would have
a $272 million annual impact on local economies, with the largest
impact to the tourism and recreation industry ($110 million annu-
ally). In addition, although cHABs were once viewed a threat
restricted to eutrophic embayments and western Lake Erie
(Bullerjahn et al., 2016), they are now observed in oligotrophic sys-
tems such as coastal Lake Superior (Sterner et al., 2020b). Thus,
mitigation and management of cHABs is a major priority going for-
ward that must engage scientists, social scientists, coastal resi-
dents and policy makers.

Lastly, human drivers will focus on demographic shifts and
shifting economies. Sixty-three percent of the human population
in the basin resides in the United States, with the rest in Canada
(Méthot et al., 2015). Seventy-three percent of the basin’s popula-
tion (�25 million) is located within the Lake Michigan and Lake
Erie watersheds, followed by Ontario (17 percent), Huron (9 per-
cent), and Lake Superior (2 percent) (Sterner et al., 2020a). Of the
over 30 million residents who call the Great Lakes home, 28 million
live within 100 km of a lake’s shoreline, with the vast majority liv-
ing in cities of over 100,000 inhabitants. Demographically, since
1960, the basin-wide population has not only increased (13 per-
cent), it has also aged, from a median age of 30 years old in 1960
to 38 years old in 2010. The region has also become more racially,
ethnically, and socially diverse, with immigration accounting for
4

26 percent of the population in 1960, rising to 34 percent in
2010 (Méthot et al., 2015).

Economically, the region supports the 3rd largest economy in
the world (if counted as a country), and is thus an economic engine
of global significance producing in excess of $4.7 trillion in eco-
nomic output in 2011 alone (Austin and Affolter-Caine, 2006;
Austin et al., 2007; Campbell et al., 2015; Laurent et al., 2015).
Major industries in the region include agriculture ($15 billion
annually), shipping ($35 billion annually), recreational fisheries
($7 billion annually), recreation ($4 billion annually), and tourism
($16 billion annually) (Wuebbles et al., 2019). Despite the historic
success of the region’s economy, there continues to be a shift from
a manufacturing-based economy, to a service-based economy
(Campbell et al., 2015).
CGVG RCN research questions

The ability of communities to manage disturbance is a function
of their capacity, that is, their institutional, human, economic, and
technical resources, their ability to implement effective policy, and
the strength of their leadership (Kusumasari et al., 2010;
Satterthwaite, 2011). Effective policy making must provide the
ability to mobilize resources and engage appropriate public and
private organizations when needed. In addition, communities must
have appropriate levels of technical capabilities, including the
logistical and technical information systems, as well as effective
communication capabilities between relevant stakeholders. Most
importantly, because of the time-sensitive nature before, during,
and after disturbance events, communities must have leaders that
are capable of making timely decisions, while simultaneously
boosting the confidence of local stakeholders (Kusumasari et al.,
2010).

The Great Lakes Futures Project (GFLP) was created as a result of
the growing recognition of the impacts the region could face as a
result of climate change (Creed and Laurent, 2015). The GLFP
sought to bring together decision makers, stakeholders, and schol-
ars from across the Great Lakes Basin to envision how the Lauren-
tian Great Lakes (LGL) will change in coming decades. One of the
primary findings of the GLFP was that because decision making
had not been centralized in the past (Friedman et al., 2015), due
to differences in governance capacity, experience, resources,
knowledge and public support (Sandford, 2015), there was a corre-
sponding failure in the implementation of policy recommendations
(Friedman et al., 2015). Given these capacity and governance dif-
ferences, the question is raised whether community responses to
climate-driven disturbances can be aligned (synchronized) with
the changing patterns of the natural systems. Synchronicity is
defined here as the spontaneously ordered connections between
natural and social processes (Bowen, 1985), or the idea that
climate-driven disturbances align with social processes in ways
that influence how people interact with coasts in the Great Lakes
Basin. Thus, the goals and objectives of the CGVG RCN are predi-
cated upon answering three fundamental questions:

What are the synchronicities (spatial and temporal) of natu-
ral disturbances and social processes across the Great Lakes
Basin and how are they changing over time?

The scales of natural and social variability have been recognized
as a fundamental problem in linking social and natural systems
(Daniell and Barreteau, 2014; Peterson, 2000), but how do the cou-
plings of humans and lakes differ across these scales? It has been
argued that many of the problems in managing resources come
about because of a mismatch between the scale of governance
and the scale of environmental variability (Cumming et al.,
2006), but that hypothesis has been little addressed. How institu-
tions and agencies respond to environmental disturbances is also
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a primary concern for researchers examining the adaptive capabil-
ities of communities and governance structures in complex social-
ecological systems (Abrams et al., 2018). While communities play a
vital role before, during, and after natural disasters, our under-
standing of community capacities and capabilities is limited, espe-
cially as it relates to the demands and constraints placed on
communities experiencing environmental disasters (Kusumasari
et al., 2010). As Buma and Schultz (2020) suggest, climate-driven
disturbances provide opportunities to fundamentally transform
adaptation pathways such as governance, to address future chal-
lenges. What is needed most is an alignment between ecological
and social systems; however, such activities are hindered by the
magnitude, frequency, and intensity of disturbances, and economic
and social system characteristics.

How do changes to the synchronicity of natural climate-
driven disturbances influence a community’s adaptation, miti-
gation, and resiliency pathways?

Although the concept of resiliency was originally described by
Holling, (1973) in relation to natural systems, in recent decades
it has shifted to include a focus on social systems. This shift has
allowed for a greater understanding of community capacity build-
ing in various contexts, in particular, how differing capitals, most
notably economic, social and environmental, are influenced by
internal and external actors (Robinson and Carson, 2016). As
Magis (2010) suggested, resilient communities are those that are
able to sustain themselves through not only adaptation, but also
transformation of their capital stocks (economic, social, and envi-
ronmental). That is, communities must have the ability to thrive
in environments that are continually changing. Because of the
highly uncertain nature of climate-driven changes, a primary chal-
lenge for coastal communities in the LGL is in crafting regulation
and planning policies that accommodate an uncertain future
(Maghrebi et al., 2015). As Gregg et al. (2012) suggest, robust plan-
ning and resource management strategies are critical in the face of
a changing climate in the region and its long-term impacts on eco-
logical integrity and economic vitality. In particular, adaptation
strategies include those related to capacity building, policy deci-
sions, resource management, and infrastructure, planning and
development. Central to capacity building for sustainable commu-
nities is institutional support as well as buy-in from local stake-
holders (Gregg et al., 2012). Lastly, because climate-driven
disturbances are transboundary in nature, they also require coordi-
nated planning and policy considerations (Gregg et al., 2012);
something the region has historically lacked (Friedman et al.,
2015).

What are the essential governance structures and what are
the capacities needed for coastal communities to respond effec-
tively to changes in climate-driven disturbances over short vs.
long scales?

Governance and decision making in the region is highly com-
plex and multi-layered, with two federal governments, eight states,
one province, over 164 First Nations, and 23 cities with populations
over 100,000 (Botts and Muldoon, 2005). The LGL and their com-
munities have become increasingly complex to manage compre-
hensively while stresses and threats accumulate (Allan et al.,
2013). While each of the LGL has undergone ecological transforma-
tions in the past, it remains unclear how communities in the LGL
will respond, especially as the number and intensity of climate-
driven disturbances increase (Wuebbles et al., 2019). For example,
compounded by record high water levels across all of the Great
Lakes (US Army Corps of Engineers, 2019), storms have posed large
recent threats to coastal infrastructure and property. Since 2012,
the south shore of Lake Superior has experienced three storms
classified as 500-year or greater (National Weather Service, pers.
comm). As such, communities must necessarily adapt to these dis-
5

turbances; the City of Duluth, MN, for example, has had to rebuild
its iconic Lakewalk along Lake Superior twice since 2012. The city
is investing $30 million to restructure the shoreline and harden the
infrastructure after it was destroyed again in 2017 (Busche, 2019).
Such investments are shared by city, state and federal govern-
ments, but the capacity of communities and governments to pay
for such investments is not without limits; the intensification of
these and other climate-driven disturbances (for example, unusual
algal blooms on Lake Superior, June 2012 and August 2018; Sterner
et al., 2020b) is presenting new challenges on top of the already
stretched-to-capacity governance systems and economies.
CGVG RCN activities and products

The primary activity of the RCN will be a series of three sum-
mits (2021–2023), each with a defined set of goals and expected
resulting publications. We anticipate that by the completion of this
RCN, numerous participants will be collaborating on related fund-
ing proposals, developing manuscripts based on the analysis of
existing datasets, that early career researchers will have developed
a substantial network of collaborators from the spectrum of career
phases ensuring long-term success, and that significant progress
will have been made regarding understanding climate-driven
coastal processes and their impact on governance structures and
community capacity building. In addition, we envision the devel-
opment of a series of conceptual models that are organized by
interest sectors (e.g., environmental, recreation and tourism, navi-
gation and shipping, real estate), that can be used to help inform
local and regional planning and decision making.

Each three-day summit will include a series of presentations
highlighting how climate-driven disturbances are impacting local
communities. Because a primary goal of the RCN is to facilitate
new and novel research collaborations, an emphasis will be place-
d on ensuring participation by scholars from both within and out-
side the Great Lakes research community, as well as a mixture of
career stages. Further, international participants, especially those
from the Canadian portion of the Great Lakes Basin, are particu-
larly important to the success of this RCN. Summit participants will
include a steering committee, 18 scholars from both the social and
natural sciences, at least five early-career scholars, and local prac-
titioners based on summit locale.

The global pandemic of 2020 and 2021 has prohibited face-to-
face interaction among CGVG participants up to this point. How-
ever, the steering committee agreed that a virtual meeting would
be the best possible route to maintain the initial momentum of
the RCN. On March 25 and 26 of 2021, thirty-one participants gath-
ered to discuss the project, and began addressing the relationship
between climate-driven disturbances and community responses,
as well as gaining a better understanding of current and projected
data needs and knowledge gaps. Day one consisted of four case
studies. The goal of these case studies was to provide contextual
background for the importance of climate-driven disturbances in
the Great Lakes, and serve as a catalyst for the more important
component of the summit, world café-style breakout sessions dur-
ing day two. Day two was divided into four separate breakout ses-
sions, with all participants taking part in each session. Session one
focused on climate-driven disturbances and their associated
impacts, with an emphasis on the hydrological and socio-
economic impacts of disturbances. Session two was focused on
how coastal communities in the Great Lakes respond to climate-
driven disturbances, with an emphasis on how disturbances influ-
ence community adaptation, mitigation, and resiliency pathways.
Session three focused on the governance structures and commu-
nity capacities needed to effectively respond to climate-driven
changes. The final session was dedicated to identifying the current
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data needs and gaps in knowledge that exist, and how such gaps
influenced our understanding of this complex system.

In general, summit participants believed that current gover-
nance structures were inadequate to respond to climate-driven
disturbances. This failure was due to a variety of factors such as
the expense of adaptation plans, a lack of coordinated planning
efforts, and the inability to mobilize community capital (human,
social, and political), despite the fact that these were viewed as
the most effective strategies to enhance resiliency. At the same
time, issues of equity and access were cited as a fundamental chal-
lenge for coastal communities, with participants suggesting that an
uneven distribution of community capacity existed and had the
potential to lead toward greater vulnerability for some communi-
ties. Human capital, including strong leadership and institutional
knowledge, was repeatedly cited as a concern by participants,
especially for communities that were experiencing repeated dis-
turbance events. These challenges were further compounded by
the number and scale of managing organizations and agencies
responsible for adaptation and mitigation strategies, and the lack
of effective communication between organizations at all scales.
Lastly, summit participants recognized the severe limitations pre-
sent in the spatial and temporal coverage of data and resulting
research that often drives policy and decision making in the region.
Limitations in historical data, a lack of region-wide monitoring
efforts, and the lack of research during winter months were all
cited as major shortcomings to our current understanding of
climate-driven disturbances and their impacts on coastal
communities.

The summit breakout sessions also spurred two additional
questions that while outside the original purview of the RCN, were
recognized as fundamentally important to understanding and
addressing how coastal communities respond to climate-driven
disturbances. First, while the spatial understanding of social vul-
nerability was well understood for other coastal communities in
the United States, it was lacking for the Great Lakes. Thus, a better
understanding of how social vulnerability was distributed across
the Great Lakes was needed. It was found that social vulnerability
is highly variable across the region, with clusters of higher vulner-
ability in northern and central Michigan, and lower vulnerability in
eastern Wisconsin. It was also found that a strong rural–urban
divide exists in relation to social vulnerability, with rural commu-
nities more susceptible to change than their urban counterparts.
This suggests the uneven distribution of community capacity that
was discussed in the breakout sessions does in-fact lead to higher
vulnerability for certain populations, and thus, place-based strate-
gies that enhance resiliency are required (Fergen and Bergstrom,
2021). Secondly, when examining current data needs and knowl-
edge gaps in the region it was found that the calculations used to
determine the total population of the Great Lakes Basin were pro-
foundly different, ranging from 27 to 52 million people. These dif-
ferences led to questions as to whether practitioners, policy
makers and researchers were counting the same people, which
had the potential to have dramatic implications for public policy
and the allocation of resources to reduce vulnerability and improve
community resiliency. As a result, a social-ecological approach,
using watershed boundaries, was utilized to calculate the esti-
mated population of the basin (�38,327,681), and provided a spa-
tial framework that can be utilized by decision makers and
researchers going forward (Fergen et al., this issue).
Conclusions

We acknowledge that the sustainability of natural and social
systems is predicated upon their ability to respond and adapt to
uncertainty and disruptions (Fiksel, 2006), and that successful
6

adaptation must be tailored to specific locales and situations
(Olsson et al., 2004). We also recognize that communities that
hope to remain resilient and decrease vulnerability must also con-
tinually develop and evolve their understanding of how complex
systems cope with change and manage uncertainty (Carpenter
and Gunderson, 2001). As such, communities, institutions, and
agencies must be more flexible in their inclusion of diverse stake-
holders and decision makers in order to become more resilient to
the mismatch between governance responses and disturbances
(Buma and Schultz, 2020).

The social response to ecological change in the Great Lakes is
challenged by the mismatch between the time needed to address
climate-driven disturbances and the political and management
systems that are responsible for responding to them (Sandford,
2015). The Great Lakes are constantly challenged by multiple dis-
turbances whose variability fluctuates over a wide range of tempo-
ral and spatial scales (Baustian et al., 2014). The challenges faced
by coastal communities in the Great Lakes are shared by shared
by numerous stakeholders, decision makers, and scholars at multi-
ple levels from local to binational. However, our understanding of
how best to address these challenges is often couched within dis-
ciplinary silos, including natural science, social science, policy, and
law. Simultaneously, the cooperation needed among the various
governing bodies of the region, from federal and tribal govern-
ments down to local jurisdictions, is fundamentally lacking and
fragmented, further complicating the response to community chal-
lenges (Laurent et al., 2015).

The Climate Governance Variability in the Great Lakes Research
Collaboration Network (CGVG-RCN) was established to address
pressing questions about the nature of climate-driven variability
and its synchronicity with community capacity in coastal commu-
nities around the Great Lakes. The objective of this short commu-
nication was to introduce the CGVG-RCN, articulate its goals and
objectives, and encourage collaboration with practitioners, schol-
ars and decisions makers across the region. It is our hope that
the collaboration and engagement that is derived from the CGVG
RCN will provide decision makers and stakeholders with informa-
tion that can solve tangible community problems. It is also hoped
that the relationships developed as a result of this research collab-
oration network will provide a framework that can benefit for the
Great Lakes Basin long after this project concludes. As such, the
CGVG-RCN is a significant step in helping to facilitate meaningful
dialogue and relationships between natural and social scientists,
practitioners from private and non-profit industry, and local, state,
federal, and tribal governments, and agencies.
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