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atersheds are complex adaptive systems. Human, eco-

nomic and ecological dimensions interact in dynamic ways. 

Uncertainty or surprise is often associated with these interac-

tions. The large number of actors, with varied interests, further 

adds to the complexity of watersheds. These interests are fre-

quently conflicting and therefore, determining what is desira-

ble from these multiple perspectives is not a simple task – but 

resilience thinking can help. 

 

Resilience is a concept that describes the ability of a system, 

such as a watershed and all the components within it, to per-

sist, learn, change, and/or transform in response to disturb-

ances. Disturbances can come from outside the system or from 

within and they may be anticipated, or they may be a surprise. 

Understanding how to improve the ability of the system – in-

cluding its ecological, economic, political and social aspects – 

to adapt to any disturbance is increasingly acknowledged as 

important. 

 

Resilience thinking is an 

emerging approach that 

helps to understand social-

ecological systems and to 

navigate contested desires 

in the context of uncertain-

ty and complexity. Resili-

ence practice enables indi-

viduals to engage with 

complexity and uncertain-

ty by determining the key 

variables to focus on in order to maintain what is valued with-

in and about the system, and by enhancing the system’s ability 

to deal with both the expected and unexpected disturbances. 

Resilience practice has been applied in different regions of the 

world, in a range of contexts for a variety of concerns. In New 

South Wales, Australia for example, the resilience perspective 

is being incorporated into natural resource management plan-

ning in two of the state’s water catchments – the Namoi 

Catchment and the Central West Catchment (Walker, 2012). 

These large, comprehensive efforts have taken place over sev-

eral years and involved a wide range of key stakeholders and 

experts interacting over a series of workshops (for more infor-

mation please refer to the websites provided on the last page). 

 

This information brief provides an overview of how the resili-

ence perspective has been introduced through two, one and a 

half day resilience analysis workshops in Canada - the Cowi-

chan River Watershed in British Columbia and the Hammond  

 

River Watershed in New Brunswick. The intention of these 

short workshops was to investigate the potential to introduce 

resilience thinking to watershed groups in a condensed format 

and provide them with the foundations to move forward with 

this type of thinking and engage in a full resilience assessment 

of their watershed. 

 

Resilience analysis workshops provide an opportunity for 

those  involved in caring for the watershed to come together 

and discuss shared values and concerns about existing or po-

tential disturbances to their system, identify indicators and 

ways to measure the system’s capacity to be resilient to those 

disturbances, and ultimately, enhance their capacity to respond 

to challenges. Resilience analysis can build on and comple-

ment existing plans. It offers a different perspective that con-

siders complexity, uncertainty, and change. The following sec-

tions of this information brief discuss and provide examples of 

social-ecological systems and the importance of scales, values 

and disturbances, specified and general resilience, and adapt-

ing and transforming. Concluding remarks are followed by 

additional resources related to resilience thinking and practice.  

 

Critical to resilience thinking is the idea that social and eco-

logical systems are highly interconnected. What happens in 

one part of the system impacts the other, even when cause-

effect relationships are not entirely clear. Watersheds are an 

ideal example of linked social-ecological systems as they em-

phasize the seemingly simple, yet very important perspective 

of humans-in-nature. Everyone lives, works and plays in a 

watershed. Change in the social system through human actions 

and interactions will have an influence in one way or another 

on the ecological aspects of that watershed. Similarly, a 

change in the ecological system can have a profound impact 

on the social system. As a result, it is useful to take an integra-

tive (social-ecological) perspective when discussing resilience. 

 

Individuals are usually interested in one part (scale) of a sys-

tem; this is referred to as the focal scale. From a resilience 

perspective it is extremely important to also consider the 

scales above and below the focal scale. For example, if the 

focal scale is a watershed, the scales below may include sub-

watersheds and specific reaches of a river. Figure 2 depicts the 

focal scale and the scales below for the Hammond River Wa-

tershed resilience analysis workshop. Scales above the focal 

scale may include the larger river basin or region as shown in 

Figure 3. What happens at one scale can have a profound im-

pact on the scales above and below. Accordingly, it is critical 
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Figure 1. The Cowichan River Watershed is 
an example of a complex adaptive system. 
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to acknowledge that a social-ecological system cannot be un-

derstood by focusing on only one scale without appreciating 

the dynamic influences from the scales above and below. Ig-

noring cross-scale effects is a common reason for failures in 

natural resource management systems. 

After identifying 

the focal scale and 

the scales above 

and below, the next 

step in describing 

the system is to 

address the two part 

question, resilience 

of what, to what? 

The ‘resilience of 

what’ refers to what 

is important or val-

ued in and about 

the system, what it 

is about the sys-

tem that people 

want to make re-

silient. Values can 

be social, cultural, 

economic or ecological and can be present at any scale. De-

scribing the system in terms of values allows those caring for 

the watershed to assess what is worth spending time and effort 

on. On the other hand, ‘resilience to what’ relates to disturb-

ances to the system. As with values, disturbances can be so-

cial, cultural, economic or ecological and can occur at any 

scale either frequently or infrequently. Furthermore, disturb-

ances can come from outside the system or from within and 

they may be known and anticipated, or they may be a surprise. 

Discussing disturbances enables individuals to gain an under-

standing of what the system has to deal with. 

 

When discussing resilience, it is necessary to consider two 

complementary aspects – specified and general resilience. 

Specified resilience refers to the ability of a specific part of a 

system to respond to a particular, known disturbance in order 

to maintain the valued characteristics of the system. For exam-

ple, the resilience of fish populations in the face of increased 

fishing pressure. Responding to disturbances requires the abil-

ity to anticipate changes and the capacity to adapt.  

 

On the other hand, general resilience applies to the system as a 

whole and refers to the capacity of a system to absorb disturb-

ances of all kinds including unknown and unforeseen ones. 

General resilience is a concept to help think about the qualities 

of a system that is forgiving of management / policy mistakes, 

can absorb large shocks, and allow all parts of the system to 

keep functioning as they have in the past or to adapt. 

Preparing a system for a specific disturbance enhances the 

system’s capacity to deal with that particular threat but at the 

same time, may be reducing the system’s general capacity to 

absorb other kinds of disturbances. Yet, “best” management 

practices often tend to focus on specified resilience only. The 

trade-off between specified and general resilience necessitates 

the consideration of both when thinking about the resilience of 

a system.  

Figure 2. Hammond River Watershed boundary. Boundary source file: Canadian 
Rivers Institute. 

Figure 3. St. John River Basin boundary (NB portion 
only) with the Hammond River Watershed outlined 
in red. Boundary source files: Canadian Rivers Insti-
tute and Service New Brunswick. 

Box 1. Values and disturbances mapping in the Cowichan 

River Watershed 
 

Participants involved in the Cowichan River Watershed resil-

ience analysis workshop were asked to map values and dis-

turbances at the focal scale 

and scales below (Figure 

4) as well as the scale 

above (Figure 5). Exam-

ples of the types of values 

listed include unique built 

and natural features, cul-

tural and medicinal uses 

and historical value, rec-

reational and educational 

opportunities, and local 

involvement and collabo-

ration. Disturbances were 

categorized under headings 

such as poor land manage-

ment, lack of funding, is-

sues related to water level 

extremes, governance con-

cerns, and economic inter-

ests winning out over 

environmental protection. 

Figure 4. Values (green and orange) and 
disturbances (pink) at the focal scale and 
specific sites. 

Figure 5. Values (green and orange) and 
disturbances (pink) at scales above the focal 
scale. 
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A small set of three to five key variables at each scale deter-

mine the important changes in a system. There are limits to 

how much those important variables of a system can be 

changed before it can no longer continue to function in the 

same way; these limits are known as thresholds. In lake sys-

tems for example, a well-known threshold exists related to 

phosphorus levels (Walker & Salt, 2012). Once the phospho-

rus threshold is exceeded the lake system can flip from a clear 

water lake system, capable of supporting a variety of aquatic 

species, to a eutrophic lake system in which algal growth 

dominates and the same types of fish populations can no long-

er be sustained. 

 

The consequences of crossing a threshold can be quite severe. 

Thresholds are not always easy to identify and crossing them 

is not always reversible. It is for this reason that the resilience 

perspective focuses a great deal on trying to understand criti-

cal thresholds, determine where they are and what influences 

their location, and how to enhance the capacity to deal with 

thresholds. This helps us to either avoid crossing a threshold 

or work towards crossing a threshold for a more desirable sys-

tem (e.g., moving from a eutrophic lake to one that supports 

aquatic life). 

General resilience refers to the general qualities needed in a 

system in order to respond to changes; known and unknown. 

Three important functions of general resilience are being able 

to respond quickly and effectively in the right places in the 

right way, having reserves and access to needed resources, and 

keeping options open. 

 

One way to begin considering general resilience is to focus on 

adaptive capacity. Adaptive capacity is the ability of a social-

ecological system to adjust or resist disturbances; moderate 

potential damage; and, take advantage of opportunities. Some 

factors that enhance the adaptive capacity of a farm for exam-

ple, include the ability to diversify activities (e.g., diversify 

crop selection, vary buyers from local markets to large nation-

al distributors, supplement income streams through ecotour-

ism), having a good level of knowledge about land manage-

ment practices, having reserve funds and increasing the size 

and diversity of one’s network in order to draw on the 

knowledge, experience and resources from a range of people 

and perspectives. These qualities would allow a farm to con-

tinue to operate under a range of potential adverse circum-

stances including crop price fluctuations, climate extremes, 

farmer injury, low commodity prices, unexpected major ex-

penses, and others. 

 

As previously stated, both desirable and 

undesirable situations can be resilient and as 

such, engaging with resilience involves ei-

ther building the resilience of a desirable 

situation to avoid crossing thresholds or 

degrading the resilience of an undesirable 

situation in order to reverse a threshold 

crossing and return to a more desirable situ-

ation. However, not all thresholds are re-

versible and at some point it may be neces-

sary or desirable to create a fundamentally 

new system. The capacity to do this is re-

ferred to as transformability. Transfor-

mations can be planned as in the case of 

southeast Zimbabwe where cattle ranchers 

have created a new way of making a living 

by converting their farms into game-hunting 

and safari parks when ranching was becom-

ing increasingly less viable (Walker & Salt, 

2012). Transformations can also be un-

planned like the transformation of the Aral 

Sea from a large lake, with a prosperous 

fishing industry, to one where the fishing 

industry is almost non-existent (Walker & 

Salt, 2012).  

Box 2. Examining specified resilience in the Hammond River Watershed 
 

Concerns regarding the state of a local fishing hole in the Hammond River 

Watershed led to an important conversation about specified resilience. Work-

shop participants discussed Deep Hole in terms of alternate states the system 

could be in, what has the potential to cause a shift from one state to another 

and what thresholds exist. As 

illustrated in Figure 6, partici-

pants identified and described 

four alternate states and sug-

gested that the current state is 

‘moderately impaired’.  

 

The ‘not functional’ state de-

scribes an undesirable config-

uration where those attributes 

that are valued about the fish-

ing hole are lost. The consen-

sus among participants was 

that moving from the present 

desirable state to an undesira-

ble state would involve cross-

ing a sediment threshold. Par-

ticipants identified several fac-

tors and activities that have the 

potential to push the system 

over a threshold and into an 

undesirable configuration.  Figure 6. Simplified state-and-transition model for Deep Hole. 
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Transformations that are planned have initial costs but these 

costs are typically minor in comparison to those associated 

with unplanned transformations that are forced on a system.  

 

 

The Cowichan River Watershed resilience analysis workshop 

in British Columbia and the Hammond River Watershed resili-

ence analysis workshop in New Brunswick were intended to 

introduce, in a condensed format, resilience thinking to water-

shed groups. Furthermore, the workshops were meant to pro-

vide watershed groups with the foundations necessary to take 

this type of thinking and apply it in their watershed. Partici-

pants actively engaged in the process of learning about and 

applying resilience thinking in their respective watersheds 

throughout the workshops. At the conclusion of both work-

shops, participants provided positive feedback to the facilita-

tors about the degree of learning they experienced and indicat-

ed an intention to continue to use the approach in watershed 

planning and management. Thus, the condensed workshop 

format was successful in introducing the foundations of resili-

ence thinking, demonstrating the applicability of the approach 

in a watershed context, and effecting change in watershed 

management and planning. 

 

For additional information on resilience thinking and resili-

ence practice, please refer to the links provided below.  
 

 Resilience Alliance website 

 Resilience based Namoi Catchment Action Plan 

 Resilience based Central West Catchment Action Plan 

 How to Apply Resilience Thinking - In Australia and   

Beyond  

 Resilience Thinking: Sustaining Ecosystems and People in 

a Changing World 

 Resilience Practice: Building Capacity to Absorb Disturb-

ances and Maintain Function 

 

 

Walker, B. (2012). How to apply resilience thinking – In Aus

 tralia and beyond. Retrieved from http://

 www.resilience.org/stories/2012-06-21/how-apply- re

 silience-thinking%E2%80%94-australia-and-beyond 

Walker, B., & Salt, D. (2012). Resilience practice: Building 

 capacity to absorb disturbance and maintain function. 

 Washington: Island Press. 

Box 3. Identifying adaptive capacity factors in the Hammond 

River Watershed 
 

The concept map shown in Figure 7 is the result of an exer-

cise aimed at identifying adaptive capacity factors that might 

be important for the resilience of the Hammond River Water-

shed. The factors in the top portion of the concept map were 

considered by workshop participants to be those that are easy 

to moderate to influence. The bottom portion represents are-

as where improvements are possible and necessary. Factors 

in the bottom portion were considered moderate / difficult to 

influence.  

 

Figure 7. Adaptive capacity factors concept map. 

Box 4. Initiating a threshold crossing in the Cowichan River 

Watershed 
 

Neither resilience analysis workshop revealed a need for a 

major transformation in the context of the examples explored. 

However, the crossing of a water quality threshold noted in 

the Cowichan River Watershed workshop indicated that ef-

forts may be required to intentionally breach a threshold to 

move from a state of inedible shell fish in the estuary toward a 

more desirable state of edible shell fish in the estuary. Figure 

8 outlines issues that led to the current state of the estuary and 

some potential solutions for initiating a threshold crossing to 

return to a more desirable state. 

Figure 8. Simplified state-and-transition model for the estuary with a specific focus 
on clams. 
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