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Building Social-Ecological Resilience through 
Adaptive Comanagement in the Cache River 

Watershed of Southern Illinois

Kofi Akamani1

Abstract.—There is growing recognition that the sustainable governance of water 
resources requires building social-ecological resilience against future surprises. Adaptive 
comanagement, a distinct institutional mechanism that combines the learning focus 
of adaptive management with the multilevel linkages of comanagement, has recently 
emerged as a promising mechanism for building social-ecological resilience. This paper 
employs the concept of adaptive comanagement to analyze ongoing institutional 
reforms in the Cache River watershed of southern Illinois. Since the 1970s, efforts 
have been made to promote collaborative decisionmaking aimed at the restoration of 
the watershed. However, the current governance system remains vulnerable because 
little attention has been given to building the capacity of the watershed for learning 
and adaptation. Adaptive comanagement can contribute to building resilience in 
the watershed by creating awareness, generating interest, creating opportunities, and 
building capacity for adaptation.

INTRODUCTION

Over the last few decades, comanagement has attracted a lot of research and policy focus as a 
promising institutional framework that can integrate the benefits of community-based, market-
based, and centralized approaches to resource management (Acheson 2006, Berkes et al. 1989). 
Yandle (2003: 180) defines comanagement as “a spectrum of institutional arrangements in which 
management responsibilities are shared between the users (who may or may not be community-
based) and government.” In spite of its promise, failures in comanagement programs have been 
attributed to implementation challenges, such as the lack of political will on the part of governments 
and their representatives to share power with resource users (Berkes 2010) and the potential for 
capture by powerful local elite, leading to the entrenchment of pre-existing inequalities (Cinner et 
al. 2012). Comanagement has also been conceptually critiqued for its inadequate recognition of 
complexity and the need for learning (Berkes 2004).

Comanagement is evolving into adaptive comanagement, a distinct institutional mechanism that 
integrates the learning focus of adaptive management with the multilevel linkages of comanagement 
(Berkes 2009). Adaptive comanagement provides a framework within which different stakeholders 
across multiple scales are connected through networks from local users to international bodies in 
an ongoing process of learning and responding to changes in social-ecological systems (Olsson 
et al. 2004). The field of water resources management, for instance, is increasingly focusing 
on management approaches that promote learning as a means of dealing with complexity and 
uncertainties (Akamani and Wilson 2011, Bark et al. 2012, Pahl-Wostl 2007). There is a need for 
knowledge on strategies that can promote a successful transition to adaptive approaches to resource 
management (Olsson et al. 2008).
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This paper draws from perspectives on social-ecological resilience and adaptive comanagement to 
analyze ongoing institutional reforms in the Cache River watershed of southern Illinois. Building 
on previous works that have assessed the resilience status of governance institutions in the watershed 
(Akamani 2013) and the challenges in the transition to adaptive governance in the watershed 
(Akamani 2014), this paper proposes adaptive comanagement as a mechanism for building social-
ecological resilience in the watershed. Key concepts are clarified and the case of the Cache River 
watershed is presented and briefly analyzed. Ways in which adaptive comanagement could inform 
policies and strategies for building resilience in the watershed, including creating awareness, 
cultivating interest, creating opportunities, and building capacities for change, are also discussed.

SOCIAL-ECOLOGICAL RESILIENCE AND ADAPTIVE 
COMANAGEMENT

Anderies et al. (2004: 3) define a social-ecological system as “an ecological system intricately linked 
with and affected by one or more social systems.” Such linked social-ecological systems exhibit 
attributes of complex adaptive systems, such as cross-scale interactions, surprise, nonlinearity, and 
self-organization (Folke 2007, Liu et al. 2007, Pahl-Wostl 2007). The sustainable management of 
dynamic social-ecological systems requires approaches that build resilience rather than maximizing 
benefits in the short run (Folke et al. 2011). Social-ecological resilience has three interrelated 
meanings: the magnitude of disturbance that the system can absorb while remaining in a given 
state; the capacity of the system for self-organization; and the capacity of the system for learning and 
adaptation to change (Folke et al. 2002).

The use of centralized, expert-driven approaches to resource management is inadequate for managing 
complex social-ecological systems (Westley et al. 2011). Olsson et al. (2004: 75) define adaptive 
comanagement as “flexible community-based systems of resource management tailored to specific places 
and situations and supported by, and working with, various organizations at different levels.” Adaptive 
comanagement, an innovative institutional mechanism for managing complex social-ecological systems, 
has emerged out of the conceptual integration of comanagement and adaptive management (Plummer 
2009). Adaptive management is a management approach that recognizes the inherent uncertainty 
and unpredictability of social-ecological systems and aims at increasing knowledge and reducing 
uncertainty through constant monitoring (Allen and Gunderson 2011). However, the implementation 
of adaptive management programs frequently fails due to the absence of an enabling institutional 
framework (Walker et al. 2004). Through the integration of comanagement and adaptive management, 
adaptive comanagement is more socially responsive to the aspirations of resource users than adaptive 
management and focuses more on learning and adaptation than comanagement (Berkes 2009). These 
attributes make adaptive comanagement a promising mechanism for building resilience in social-
ecological systems (Olsson et al. 2004, Walker et al. 2006).

CASE STUDY OF THE CACHE RIVER WATERSHED

The Cache River watershed covers an area of 1,944 square miles near the confluence of the 
Mississippi and Ohio Rivers in southern Illinois. Over the last two centuries, multiple drivers of 
change have resulted in significant modification of the watershed (Duram et al. 2004). For instance, 
the construction of the Post Creek Cutoff in 1915 divided the watershed into two separate drainage 
basins, the Upper Cache basin and the Lower Cache basin. The 1940s and 1950s saw further 
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modification of the Cache River, including channelization, dredging, and construction of levees, 
reservoirs, and water control structures (Cache River Watershed Resource Planning Committee 1995).

Public recognition of ecological crisis in the watershed triggered institutional reforms in the 1970s. 
The purchase of land by the Illinois Department of Natural Resources (IDNR) in 1970 subsequently 
led to the formation of the Cache River Joint Venture Partnership (JVP) in 1991. Membership of 
the JVP currently comprises the IDNR, The Nature Conservancy (TNC), the U.S. Fish and Wildlife 
Service (USFWS), Ducks Unlimited, and the U.S. Department of Agriculture Natural Resource 
Conservation Service (NRCS). The goal of the JVP is to protect and restore 60,000 acres of wetlands 
along the Cache River (Cache River Ecosystem Partnership 1999). The reconnection of the Lower 
Cache basin and the Upper Cache basin is considered another primary goal of the JVP (Davenport 
et al. 2010). Between 1993 and 1995, the NRCS and TNC led the preparation of the Cache River 
Watershed Resource Plan with funding from the U.S. Environmental Protection Agency. The plan 
was expected to help various organizations in the watershed secure funds for conservation efforts in 
the watershed (Cache River Watershed Planning Committee 1995).

Assessment of Institutional Reforms

In all, progress appears to have been made in promoting collaboration among various organizations 
to address the ecological challenges in the watershed. However, from an adaptive comanagement 
perspective, a number of shortfalls can be identified in the goals and underlying assumptions, as well 
as in the institutional mechanisms for decisionmaking and implementation in the watershed.

Resource Management Goals and Assumptions
The goals for the current management of the Cache River watershed appear too narrow and static. 
As such, they do not reflect the need for integrated and adaptive water management. Lant (2003) 
attributes this outcome to the NRCS and TNC who, as leaders of the planning process, limited 
the scope of the plan to resource management issues, neglecting socio-economic concerns in the 
watershed, such as poverty and population decline. Studies show that members of the JVP, such 
as the NRCS, USFWS, IDNR, and TNC, have been quite successful in using the plan to obtain 
funding for various conservation efforts, such as wetlands reclamation and soil protection (Adams et 
al. 2005). However, community members are concerned about the adverse socio-economic impacts 
of land acquisition and restoration programs (Davenport et al. 2010). Besides its narrow scope, the 
Cache River Watershed Resource Plan also failed to explicitly recognize the uncertainties in the 
restoration process and the need to proceed through experimentation and learning.

Planning and Implementation Mechanisms
The institutional mechanisms for the preparation and implementation of the Cache River Watershed 
Resource Plan failed to offer adequate representation of the various segments of society and provided 
limited opportunities for the integration of community values and local knowledge. One shortfall 
of the process is that a 25-member planning committee that was established to represent the five 
counties in the watershed was mostly composed of large-scale commercial farmers and did not 
adequately represent the diverse interests of communities in the watershed (Lant 2003). Also, a 
15-member technical committee, composed of expert representatives from various organizations 
including TNC and NRCS, was more powerful in orienting the plan toward ecological issues that did 
not include the broader socio-economic issues in the region (Adams et al. 2005). As a consequence, 
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the content of the plan reflected the views of expert scientists affiliated with the various organizations 
rather than the views of all stakeholders. Furthermore, although the planning committee held four 
public meetings and sponsored a telephone survey to ascertain the concerns of residents in the 
watershed, the planning process did not explicitly resolve conflicts in stakeholder perceptions that 
emerged from the survey (Kraft and Penberthy 2000). Following the adoption of the plan, there have 
been limited opportunities for community input in the implementation process (Adams et al. 2005). 
Community members are largely unaware and unsupportive of restoration efforts in the watershed 
(Davenport et al. 2010). As such, the Cache River Watershed Resource Plan has been critiqued for 
its lack of legitimacy (Adams et al. 2005) as well as its potential contribution to the erosion of social 
capital in the watershed (Lant 2003).

APPLYING ADAPTIVE COMANAGEMENT TO THE CACHE RIVER 
WATERSHED

The analysis of institutional reforms in the Cache River watershed has shown that while progress 
has been made in the adoption of a collaborative approach to the management of the watershed, 
further institutional interventions are needed to build a more resilient governance regime. This 
section discusses various ways in which adaptive comanagement could inform strategies for building 
resilience in the watershed. The discussion is structured around four key themes on the conditions 
for social-ecological resilience: awareness about social-ecological complexity; interest and motivation 
to act; availability of opportunities for change; and capacity requirements (Gunderson et al. 2006, 
McLain and Lee 1996, Olsson et al. 2004).

Enhancing Awareness

A key challenge in the adoption of adaptive management policies is the reluctance of decisionmakers 
and other powerful stakeholders to embrace complexity and resilience thinking (Walters 2007). The 
ability to successfully adapt to social-ecological change requires knowledge and information on social 
values and the ecological system as well as the uncertainties in their interaction (Dietz et al. 2003, 
Olsson and Folke 2001). Adaptive comanagement can contribute to awareness about social-ecological 
complexity in three ways: integration of local and scientific knowledge, promotion of social learning, 
and emphasis on monitoring and assessments.

First, adaptive comanagement promotes the integration of different types of learning approaches, 
both experiential and experimental, to understand social-ecological systems (Armitage et al. 2009). 
Through the use of both science and indigenous knowledge, adaptive comanagement opens up 
possibilities for indigenous people and other local communities to be involved in the coproduction of 
locally relevant knowledge as well as linking such local knowledge directly into the decisionmaking 
process (Berkes 2009). Second, the promotion of social learning through iterative processes of 
learning by doing is another defining feature of adaptive comanagement. Reed et al. (2010: 6) define 
social learning as “a change in understanding that goes beyond the individual to become situated 
within wider social units or communities of practice through social interactions between actors within 
social networks.” Social learning can contribute to the accumulation of collective social memory, 
comprising historical experiences, knowledge, values, and institutions that could be drawn upon for 
future responses to change (Adger et al. 2005, Olsson et al. 2004). Finally, adaptive comanagement 
can contribute to awareness about social-ecological complexity through its emphasis on monitoring 
and assessment of environmental outcomes (Armitage et al. 2009). The development of indicators at 
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appropriate scales for assessing the dynamics of social-ecological systems is critical to providing early 
warning information about threats to social-ecological resilience and informing appropriate policy 
responses that preserve diversity and adaptive capacity (Folke et al. 2002).

In the case of the Cache River watershed, there is the need for broadening the scope of knowledge 
used in decisionmaking through an explicit recognition of local ecological knowledge. Olsson et 
al. (2004) illustrate the successful integration of local observations and scientific knowledge in the 
management of Lack Rachen watershed in Sweden within an adaptive-comanagement institutional 
framework. Social learning could also be enhanced in the Cache River watershed through sustained 
social interactions among the various stakeholders in the watershed, including local communities, 
in all stages of decisionmaking from planning to monitoring and evaluation. The promotion of 
community-based monitoring (Berkes 2007) is one promising approach for integrating local 
knowledge into resource management in a way that also enhances social learning. For instance, in 
an evaluation of 18 community-based ecological monitoring and assessment projects in the United 
States, Fernandez-Gimenez et al. (2008) found that these projects led to several benefits, including 
enhanced ecological understanding among participants as well as social learning that contributes to 
adaptive management.

Cultivating Interest

Ostrom (2009) has noted that actors’ interest in engaging in collective processes of institutional 
change boils down to the computation of the costs and benefits of their actions. In many instances, 
individuals and organizations need to be convinced that it is in their best interest to engage 
in proenvironmental behaviors (McLain and Lee 1996). Factors influencing the behavior and 
motivations of actors are multi-dimensional and include cultural, psychological, economic, policy, 
and institutional factors (Lambin 2005). The use of different types of institutional mechanisms is 
therefore more likely to succeed in enhancing rule compliance and innovative responses to social-
ecological change (Dietz et al. 2003, Westley et al. 2011). Adaptive comanagement relies on a range 
of monetary and nonmonetary incentives to enhance cooperative behavior (Plummer et al. 2012).

One attribute of adaptive comanagement that enables the provision of economic incentives is its 
holistic scope. Plummer and Armitage (2007: 65) have argued that, “The instrumental rationale of 
adaptive comanagement is sustainability: it aims to solve resource problems through a collaborative 
process which fosters ecologically sustainable livelihoods.” The emphasis on sustainable livelihoods 
and well-being enhancement is important for generating interest since economic incentives are 
known for their effectiveness in changing behaviors (Vincent 2007). Another way that adaptive 
comanagement could generate interest is through its contributions to social learning and social 
memory (Westley et al. 2011). Through the promotion of interaction processes by which social 
learning occurs, adaptive comanagement can contribute to creating shared meanings, values, and 
preferences, as well as the building of trust and social capital that enhance collective responses to 
social-ecological change (McLain and Lee 1996, Olsson et al. 2004, Plummer et al. 2012).

In the case of the Cache River watershed, the use of an adaptive comanagement approach suggests 
the need to employ a diversity of institutional mechanisms to sustain the interest of stakeholders in 
the management of the watershed. Karkkainen (2004) attributes the success of the Chesapeake Bay 
program to the use of different types of mechanisms to gain support for policy implementation, 



Proceedings of the 19th Central Hardwood Forest Conference	 GTR-NRS-P-142	 41

such as regulatory mechanisms, promotion of voluntary cooperation, use of social pressure, as 
well as provision of technical and financial assistance. In this regard, the current ecological focus 
of the Cache River Watershed Resource Plan needs to be broadened to include the livelihood 
needs of communities in the watershed. Innovative funding mechanisms, such as payments of 
ecosystem services, could be explored to address the needs of local communities. Beyond these 
economic incentives, greater attention needs to be paid to promoting inclusive and participatory 
decisionmaking processes through which social learning and social capital can emerge to promote 
cooperative behavior in the watershed. For instance, in the case of the community-based monitoring 
programs discussed earlier, Fernandez-Gimenez et al. (2008) found that besides their contributions to 
learning, the programs had built trust among participants, thereby enhancing opportunities for rule 
compliance and collective action.

Creating Opportunities

Institutional structures and processes that promote participation and communication among 
networks of diverse actors are essential for resilience building (Plummer et al. 2013). Additionally, the 
availability of arenas or forums for social interaction is critical for enhancing shared understandings 
and promoting collective responses to social-ecological change (Gunderson et al. 2006). Adaptive 
comanagement creates opportunities for social interaction through a reliance on multilevel 
institutional structures that provide vertical and horizontal linkages among actors (Armitage et al. 
2009) and a decisionmaking process that is based on communication and conflict management 
(Plummer and Baird 2013).

First, the institutional structure of adaptive comanagement responds to the need for connecting 
actors across multiple scales in addressing challenges at any given scale (CIFOR 2008). The 
multilevel institutional structures allow for horizontal interaction among actors within levels as 
well as vertical interaction among actors across scales (Berkes 2009, Plummer and Baird 2013). The 
linking of semiautonomous actors within and across scales enhances the fit between institutions and 
management challenges (Plummer et al. 2012), sharing of decisionmaking authority at appropriate 
scales, and the flexibility of institutions in responding to change (Plummer and Baird 2013).

Second, the adaptive comanagement process also emphasizes communication and negotiation 
as mechanisms for conflict management (Plummer and Baird 2013). Adaptive comanagement 
recognizes the diversity of interests and knowledge systems of participants and seeks to promote 
shared understandings and joint problem-solving (Plummer and Fennel 2009). The explicit 
recognition of conflict in the adaptive comanagement process calls for the use of conflict management 
professionals, such as facilitators, who could enhance the linkages and interactions among actors 
and build their capacity for sustaining the iterative problem-solving and learning processes (CIFOR 
2008).

The existing institutional structures and decisionmaking processes in the Cache River watershed 
do not provide adequate opportunities for vertical and horizontal interaction among stakeholders. 
Regulatory interventions at the level of the state or other appropriate level of action appear necessary 
to safeguard the role of local communities and other marginalized stakeholders in the management 
of the watershed. For instance, in their analysis of the involvement of indigenous communities in 
adaptive water governance in the United States and Australia, Bark et al. (2012) concluded that 
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the availability of legislation recognizing tribal water rights provided better opportunities for the 
involvement of indigenous communities in water governance in the western United States than 
Australia. The establishment of channels of communication and deliberation between local and 
nonlocal actors is also critical in the Cache River watershed. Given the history of conflict in the 
watershed, an explicit recognition of conflict as an inherent component of the resource management 
process and investment in the capacity for conflict management could also enhance the process and 
outcomes of deliberation among stakeholders in the watershed.

Building Capacities

A central focus of adaptive comanagement is to build adaptive capacity, particularly at the local 
level and regional levels (Plummer and Baird 2013). Adaptive comanagement “strives to recognize, 
build on and strengthen local people’s capabilities in addressing the challenges that their changing 
environments pose” (CIFOR 2008: 1). The capacity to adapt to change is a function of access to 
various forms of capital (social, economic, human, natural, and physical) and the availability of 
appropriate institutions and governance systems (Akamani 2012, Walker et al. 2006). Adaptive 
comanagement has the potential to build and enhance access to the capitals and institutions needed 
for adapting to change.

With regard to institutions, adaptive comanagement draws from the benefits of comanagement, such 
as equity, efficiency, effectiveness, and legitimacy, in decisionmaking (Plummer and FitzGibbon 
2004), as well as cross-scale linkages that enhance participation, information access, flexibility and 
response capacity at the local level (Berkes and Jolly 2001). Adaptive comanagement also enhances 
access to various forms of capital as it seeks to achieve outcomes, such as poverty reduction, 
enhanced well-being, increased food security, enhanced knowledge, and improved ecosystem health 
(McDougall et al. 2013, Plummer and Armitage 2007).

In the case of the Cache River watershed, the marginalization of local communities from 
decisionmaking processes in the watershed coupled with the adverse effect of regional influences 
on local livelihoods may have eroded community capacity to adapt to change. In addition to 
modifications in the institutional structures and processes discussed earlier, the pursuit of adaptive 
comanagement will require external support in building community institutional infrastructure and 
capital assets. As Bark et al. (2012: 174) have noted, “Without a process to access legal entitlements 
and without significant government funding for capacity building in…communities and water 
planning, planning mechanisms will prove less effective.”

CONCLUSIONs

Research on the governance of water resources is increasingly embracing complexity and resilience 
thinking. In this regard, adaptive comanagement has recently emerged as a promising mechanism 
that combines the learning orientation of adaptive management with the vertical and horizontal 
linkages of comanagement. The analysis of transitions in the Cache River watershed has shown that 
progress has been made in promoting a collaborative approach to managing the watershed. However, 
the current regime still remains vulnerable due to its lack of prioritization of integrated adaptive 
management and limited community participation.
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The paper has argued for the adoption of adaptive comanagement as a framework for informing 
institutional reforms for building social-ecological resilience in the watershed. Adaptive 
comanagement has the potential to contribute to creating awareness about social-ecological 
complexity, generating interest among actors through economic and noneconomic incentives, 
creating opportunities for involvement by diverse actors, and building the capacity for institutional 
change across scales. In spite of its promise, it must be cautioned that adaptive comanagement cannot 
be seen as a panacea (Armitage et al. 2009). Folke et al. (2011) has noted the difficulty of breaking 
down the robustness of older regimes and the challenge of consciously designing the multilevel 
institutional frameworks required for adaptive comanagement and adaptive governance. Similarly, 
Akamani (2014) has identified a range of challenges from the metaphysical to the practical that 
constrain the transition toward adaptive water governance approaches. Nonetheless, success in the 
transition toward adaptive comanagement could be enhanced where favorable conditions exist, such 
as leadership by key individuals and bridging organizations (Gunderson et al. 2006, Olsson et al. 
2008), as well as an enabling policy environment that promotes transparency, participation, and 
legitimacy in decisionmaking (Folke et al. 2011). These preconditions for successful transition deserve 
attention in the Cache River watershed.

ACKNOWLEDGMENT

I would like to thank Dr. John Groninger and Dr. Eric Holzmueller for the opportunity and 
encouragement to present at this conference. Funding for my participation in the conference came 
from the Department of Forestry, Southern Illinois University.

LITERATURE CITED

Acheson, J.M. 2006. Institutional failure in resource management. Annual Review of 
Anthropology. 35: 117-134.

Adams, J.; Kraft, S.; Ruhl, J.B.; Lant, C.; Loftus, T.; Duram, L. 2005. Watershed planning: 
pseudo-democracy and its alternatives–the case of the Cache River watershed, Illinois. 
Agriculture and Human Values. 22: 327-338.

Adger, N.W.; Hughes, T.P.; Folke, C.; Carpenter, S.R.; Rockstrom, J. 2005. Social-ecological 
resilience to coastal disasters. Science. 309: 1036-1039.

Akamani, K. 2012. A community resilience framework for understanding and assessing the 
sustainability of forest-dependent communities. Human Ecology Review. 19: 99-109.

Akamani, K. 2013. Transitions toward adaptive water governance: the case of the Cache River 
watershed in southern Illinois, U.S.A. In: Daniels, J.A., ed. Advances in Environmental 
Research. Hauppauge, NY: Nova Science Publishers, Inc. Vol. 28.

Akamani, K. 2014. Challenges in the transition toward adaptive water governance. In: Imtaez, 
M.A., ed. Water conservation: practices, challenges and future implications. Hauppauge, NY: 
Nova Science Publishers, Inc.



Proceedings of the 19th Central Hardwood Forest Conference	 GTR-NRS-P-142	 44

Akamani, K.; Wilson, I.P. 2011. Toward the adaptive governance of transboundary water 
resources. Conservation Letters. 4: 409-416.

Allen, C.R.; Gunderson, L.H. 2011. Pathology and failure in the design and implementation of 
adaptive management. Environmental Management. 92: 1379-1384.

Anderies, M.J.; Janssen, M.A.; Ostrom, E. 2004. A framework to analyze the robustness of social-
ecological systems from an institutional perspective. Ecology and Society. 9: 1. Available at 
http://www.ecologyandsociety.org/vol9/iss/art18/. (Accessed February 5, 2009).

Armitage, D.R.; Plummer, R.; Berkes, R.; Arthur, R.I.; Charles, A.T.; Davidson-Hunt, I.J.; 
Diduck, A.P.; Doubleday, N.C.; Johnson, D.S.; Marschke, M.; McConney, P.; Pinkerton, E.W.; 
Wollenberg, E.K. 2009. Adaptive comanagement for social-ecological complexity. Frontiers in 
Ecology and the Environment. 7: 95-102.

Bark, R.H.; Garrick, D.E.; Robinson, C.J.; Jackson, S. 2012. Adaptive basin governance and the 
prospects for meeting indigenous water claims. Environmental Science and Policy. 19: 169-177.

Berkes, F. 2004. Rethinking community-based conservation. Conservation Biology. 18: 621-630.

Berkes, F. 2007. Understanding uncertainty and reducing vulnerability: lessons from resilience 
thinking. Natural Hazards. 41: 283-295.

Berkes, F. 2009. Evolution of comanagement: role of knowledge generation, bridging 
organizations and social learning. Journal of Environmental Management. 90: 1692-1702.

Berkes, F. 2010. Devolution of environment and resources governance: trends and future. 
Environmental Conservation. 37: 489-500.

Berkes, F.; Feeny, D.; McCay, B.J.; Acheson, J.M. 1989. The benefits of the commons. Nature. 
340: 91-93.

Berkes, F.; Jolly, D. 2001. Adapting to climate change: social-ecological resilience in a Canadian 
western arctic community. Conservation Ecology. 5(2): 18. Available at http://www.consecol.
org/vol5/iss2/art18/. (Accessed February 5, 2009).

Cache River Ecosystem Partnership. 1999. The Cache River Watershed Strategic Resource Plan: 
a supplement to the 1995 Cache River Watershed Resource Plan. [Place of publication 
unknown]: Cache River Ecosystem Partnership. Available at http://friendsofcache.org/pdf_files/
summary_resource_plan.pdf. (Accessed June 4, 2014).

Cache River Watershed Resource Planning Committee. 1995. Resource plan for the Cache River 
watershed: Union, Johnson, Massac, Alexander and Pulaski counties Illinois. Grand Chain, 
IL: Cache River Watershed Resource Planning Committee. Available at http://friendsofcache.org/
pdf_files/Resource%20Plan%20for%20Cache%20River%20Watershed.pdf. (Accessed June 4, 
2014).



Proceedings of the 19th Central Hardwood Forest Conference	 GTR-NRS-P-142	 45

Center for International Forestry Research (CIFOR). 2008. Adaptive collaborative management 
can help us cope with climate change. In: Infobrief. Bogor, Indonesia: Center for International 
Forestry Research. 13: 1-4.

Cinner, J.E.; McClanahan, T.R.; MacNeil, M.A.; Graham, N.A.J.; Daw, T.M.; Mukminin, A.; 
Feary, D.A.; Rabearisoa, A.L.; Wamukota, A.; Jiddawi, N.; Campbell, S.J.; Baird, A.H.; 
Januchowski-Hartley, F.A.; Hamed, S.; Lahari, R.; Morove, T.; Kuange, J. 2012. Comanagement 
of coral reef social-ecological systems. Proceedings of the National Academy of Sciences. 109: 
5219-5222.

Davenport, M.A.; Bridges, C.A.; Mangun, J.C.; Carver, A.D.; Willard, K.W.J.; Jones, E.O. 2010. 
Building local community commitment to wetlands restoration: a case study of the Cache 
River watershed in southern Illinois, USA. Environmental Management. 45: 711-722.

Dietz, T.; Ostrom, E.; Stern, P. 2003. The struggle to govern the commons. Science. 302: 1907-
1912.

Duram, L.; Bathgate, J.; Ray, C. 2004. A local example of land-use change: southern 
Illinois–1807, 1938, and 1993. The Professional Geographer. 56: 127-140.

Fernandez-Gimenez, M.E.; Ballard, H.L.; Sturtevant, V.E. 2008. Adaptive management and social 
learning in collaborative and community-based monitoring: a study of five community-based 
forestry organizations in the western USA. Ecology and Society. 13(2): 4. Available at http://
www.ecologyandsociety.org/vol13/iss2/art4/. (Accessed June 10, 2009).

Folke, C. 2007. Social-ecological systems and adaptive governance of the commons. Ecological 
Restoration. 22: 14-15.

Folke, C.; Carpenter, S.R.; Elmqvist, T.; Gunderson, L.; Holling, C.S.; Walker, B. 2002. Resilience 
and sustainable development: building adaptive capacity in a world of transformations. 
Ambio. 31: 437-440.

Folke, C.; Jansson, A.; Rockstrom, J.; Olsson, P.; Carpenter, S.R.; Chappi, F.S., III; Crepin, A.; 
Daily, G.; Danell, K.; Ebbesson, J.; Elmqvist, T.; Galaz, V.; Moberg, F.; Nilsson, M.; Osterblom, 
H.; Ostrom, E.; Persson, A.; Peterson, G.; Polasky, S.; Steffen, W.; Walker, B.; Westley, F. 2011. 
Reconnecting to the biosphere. Ambio. 40(7): 719-738.

Gunderson, L.H.; Carpenter, S.R.; Folke, C.; Olsson, P.; Peterson, G. 2006. Water RATs 
(resilience, adaptability, and transformability) in lake and wetland social-ecological systems. 
Ecology and Society. 11(1): 16. Available at http://www.ecologyandsociety.org/vol11/iss1/art16/. 
(Accessed July 15, 2007).

Karkkainen, B. 2004. Post-sovereign environmental governance. Gobal Environmental Politics. 
4(1): 72-96.



Proceedings of the 19th Central Hardwood Forest Conference	 GTR-NRS-P-142	 46

Kraft, S.; Penberthy, J. 2000. Conservation policy for the future: what lessons have we learned 
from watershed planning and research. Journal of Soil and Water Conservation. 55: 327-333.

Lambin, E.F. 2005. Conditions for sustainability of human-environment systems: information, 
motivation, and capacity. Global Environmental Change. 15: 177-180.

Lant, C. 2003. Watershed governance in the United States: the challenges ahead. Water 
Resources Update. 126: 21-28.

Liu, J.; Dietz, T.; Carpenter, S.R.; Alberti, M.; Folke, C.; Moran, E.; Pell, A.N.; Deadman, P.; Kratz, 
T.; Lubchenco, J.; Ostrom, E.; Ouyang, Z.; Provencher, W.; Redman, C.L.; Schneider, S.H.; 
Taylor, W.W. 2007. Complexity of coupled human and natural systems. Science. 317: 1513-
1516.

McDougall, C.; Jiggins, J.; Pandit, B.H.; Rana, S.K.T.M.; Leeuwis, C. 2013. Does adaptive 
collaborative forest governance affect poverty? Participatory action research in Nepal’s 
community forests. Society and Natural Resources. 26(11): 1235-1251.

McLain, R.J.; Lee, R.G. 1996. Adaptive management: promises and pitfalls. Environmental 
Management. 20: 437-448.

Olsson, P.; Folke, C. 2001. Local ecological knowledge and institutional dynamics for ecosystem 
management: a case study of Lake Racken watershed, Sweden. Ecosystems. 4: 85-104.

Olsson, P.; Folke, C.; Berkes, F. 2004. Adaptive comanagement for building resilience in social-
ecological systems. Environmental Management. 34: 75-90.

Olsson, P.; Folke, C.; Hughes, T.P. 2008. Navigating the transition to ecosystem-based 
management of the Great Barrier Reef, Australia. Proceedings of the National Academy of 
Sciences. 105: 9489-9494.

Ostrom, E. 2009. A general framework for analyzing sustainability of social-ecological systems. 
Science. 325: 419-422.

Pahl-Wostl, C. 2007. Transitions towards adaptive management of water facing climate change 
and global change. Water Resources Management. 21: 49-62.

Plummer, R. 2009. The adaptive comanagement process: an initial synthesis of representative 
models and influential variables. Ecology and Society. 14(2): 24. Available at http://www.
ecologyandsociety.org/vol14/iss2/art24/. (Accessed March 10, 2010).

Plummer, R.; Armitage, D. 2007. A resilience-based framework for evaluating adaptive 
comanagement: linking ecology, economics and society in a complex world. Ecological 
Economics. 61: 62-74.



Proceedings of the 19th Central Hardwood Forest Conference	 GTR-NRS-P-142	 47

The content of this paper reflects the views of the authors(s), who are 
responsible for the facts and accuracy of the information presented herein.

Plummer, R.; Baird, J. 2013. Adaptive comanagement for climate change adaptation: 
considerations for the Barents region. Sustainability. 5: 629-642.

Plummer, R.; Baird, J.; Krievins, K. 2013. Governance for resilience of aquatic systems: a Delphi 
study summary for participants. St. Catherines, ON: Brock University. 5 p.

Plummer, R.; Crona, B.; Armitage, D.R.; Olsson, P.; Tengo, M.; Yudina, O. 2012. Adaptive 
comanagement: a systematic review and analysis. Ecology and Society. 17(3): 11. Available at 
http://dx.doi.org/10.5751/ES-04952-170311. [Date accessed unknown].

Plummer, R.; Fennell, D.A. 2009. Managing protected areas for sustainable tourism: prospects 
for adaptive comanagement. Journal of Sustainable Tourism. 17: 149-168.

Plummer, R.; FitzGibbon, J. 2004. Comanagement of natural resources: a proposed framework. 
Environmental Management. 33: 876-885.

Reed, M.S.; Evely, A.C.; Cundill, G.; Fazey, I.; Glass, J.; Laing, A.; Newig, J.; Parrish, B.; Prell, C.; 
Raymond, C.; Stringer, L. C. 2010. What is social learning? Ecology and Society. 15(4): r1. 
Available at http://www.ecologyandsociety.org/vol15/iss4/resp1/. (Accessed May 5, 2011).

Vincent, J.R. 2007. Spatial dynamics, social norms, and the opportunity of the commons. 
Ecological Research. 22: 3-7.

Walker, B.; Gunderson, L.; Kinzig, A.; Folke, C.; Carpenter, S.; Schultz, L. 2006. A handful of 
heuristics and some propositions for understanding resilience in social-ecological systems. 
Ecology and Society. 11(1): 13. Available at http://www.ecologyandsociety.org/vol11/iss1/art13/. 
(Accessed May 15, 2007).

Walker, B.; Holling, C.S.; Carpenter, S.; Kinzig, A. 2004. Resilience, adaptability and 
transformability in social-ecological systems. Ecology and Society. 9(2): 5. Available at http://
www.ecologyandsociety.org/vol9/iss2/art5/. (Accessed June 4, 2009).

Walters, C.J. 2007. Is adaptive management helping to solve fisheries problems? Ambio. 36: 304-
307.

Westley, F.; Olsson, P.; Folke, C.; Homer-Dixon, T.; Vredenburg, H.; Loorback, D.; Thompson, J.; 
Nilsson, M.; Lambin, E.; Sendzimir, J.; Banerjee, B.; Galaz, V.; van der Leeuw, S. 2011. Tipping 
toward sustainability: emerging pathways of transformation. Ambio. 40: 762-780.

Yandle, T. 2003. The challenge of building successful stakeholder organizations: New Zealand’s 
experience in developing a fisheries comanagement regime. Marine Policy. 27: 179-192.


