Dimensions of Social-Ecological Systems: Quantifiable Variables Useful in Resilience


Resilience of what (state variable):

Resilience to what (disturbance):

Measure in model (size of attraction):

Biophysical field measures:

Interpretation of biophysical measures:

Socioeconomic field measures:

Interpretation of socioeconomic measures:



Resource systems (RS)

Sector (e.g., water, forests, pasture, fish) (O)

Clarity of system boundaries (O)

Size of resource system* (O)

Human-constructed facilities (O)

Productivity of system* (O)

Equilibrium properties (O)

Predictability of system dynamics* (O)

Storage characteristics (O)

Location (O)



Resource units (RU)

Resource unit mobility* (O)

Growth or replacement rate (O)

Interaction among resource units (O)

Economic value (O)

Number of units (O)

Distinctive markings (O)

Spatial and temporal distribution (O)



Governance systems (GS)

Government organizations (O)

Nongovernment organizations (O)

Network structure (O)

Property-rights systems (O)

Operational rules (O)

Collective-choice rules* (O)

Constitutional rules (O)

Monitoring and sanctioning processes (O)



Users (U)

Number of users* (O)

Socioeconomic attributes (O)

Cash incomes (C)

History of use (O)

Location (O)

Leadership/entrepreneurship* (O)

Norms/social capital* (O) 

Knowledge of SES/mental models
* (O)

Importance of resource* (O)

Forest extractivism levels (C)

Technology used (O)

Violation of tenure rules (Frequency) (C)



Related ecosystems (ECO)

Climate patterns (O)
Pollution patterns (O)
Flows into and out of focal SES (O)
Forest cover (C)

Tree recruitment (C)



Interactions (I) → outcomes (O)

Interactions:

Harvesting levels of diverse users (O)

Information sharing among users (O)

Deliberation processes (O)

Conflicts among users (O)

Investment activities (O)

Lobbying activities (O)

Self-organizing activities (O)

Networking activities (O)

Outcomes:

Social performance measures (e.g., efficiency, equity, accountability, sustainability)
Ecological performance measures (O) (e.g., overharvested, resilience, bio-diversity, sustainability)
Externalities to other SESs (O)
�  Subset of variables found to be associated with self-organization


(O): Ostrom et al; (C): Cumming et al.; (Ca): Carpenter et al.








