Glossary of Systems Thinking Terms

Cause and effect interactions indicate the influence of one component on another in a system diagram. They are drawn as arrows where the head of the arrow points to the component that is being influenced. The arrows are labeled with a “+” or “–“ sign to indicate the type of interaction. A “+” interaction means that a change in one component produces a change in same direction in the other component. A “–” interaction means that a change in one component produces a change in opposite direction in the other component. 

Components are the things that we want to track in our system diagram; they are represented as circles. Each component is something that we could measure and observe how it changes over time. 

Dynamics describe how the system changes in response to forcing or other changes. When we analyze a system diagram, we are trying to understand how changes in one part of the system influence other parts of the system. In this activity we focus on two types of dynamics — feedback, and the balance between multiple causal factors. 
Feedback (positive) — When the response of a system acts to amplify changes to the system, a positive feedback loop is involved. 

Feedback (negative) — When the response of a system acts to counter balance changes to the system, a negative feedback loop is involved. 

Flux (also called flow, arrow) is the movement of materials between different reservoirs (often components of a system). For example, photosynthesis and respiration play important roles in the annual carbon flux between the atmosphere and the biosphere. 

Forcing is the way that we describe a change that comes from outside of the system we are studying. Sometimes the term perturbation is used synonymously. External forcing is often used to analyze the dynamics of a system diagram. 
Reservoirs (also called pools, stocks, boxes) are places where materials collect and are stored. For example, about twice as much carbon is stored in the permafrost reservoir than exists in the atmosphere. Reservoirs may act as sources or sinks and change between a source and a sink depend on the conditions. 
Sinks are reservoirs that are accumulating material. For example, the permafrost is currently storing more carbon than it is releasing, so it is acting as a carbon sink. 

Sources are reservoirs that are releasing material. For example, burning fossil fuels contributes carbon to other parts of the system, so it is acting as a carbon source. 

Systems thinking involves studying the relationships and interactions among the components of complex system. For example, understanding how carbon dioxide levels in the atmosphere are changing involves understanding how carbon moves between plants, permafrost, and the atmosphere. 

Systems models (also called system diagrams) are representations of systems that provide information about the interactions between the components and allow us to explore how the systems will change over time. 

