Environmental and power system outcomes connectivity linkage maps

READ ME:
The Executive Summary Map serves as the starting point for exploring links between hydropower system performance outcomes and environmental outcomes. The centralized topic “Flow from hydropower system,” connects the hydropower operations through “Flow through turbines” and “Non-turbine flows”, and to environmental outcomes through “Reservoir elevation” and “Flow downstream of the hydropower system” To the left of these central topics, “Hydro-mechanical operations” are linked through “Hydro-electrical operations” to “Hydropower performance outcomes” (“Reliability”, “Resilience”, “Revenue”, “Emissions”). On the right, environmental outcomes are grouped together by their physical location: “Upstream Outcomes” (“Upstream geomorphology”, “Upstream recreation”, “Upstream habitat”, “Upstream biota and biodiversity”, “Upstream water quality and greenhouse gas”), Outcomes relevant to both “Upstream/downstream or dam interface” (“Navigation”, “Dam safety and maintenance", “Human health”, “Water supply”, “Flood control”, ”Fish passage”), and “Downstream outcomes“ (e.g., “Downstream geomorphology”, “Downstream recreations”, “Downstream habitat”, “Downstream biota and biodiversity”, “Downstream water quality and greenhouse gas”).

Each of these subtopics (“Hydro-mechanical operations”, “Hydro-electrical operations”, “Upstream geomorphology”, “Upstream recreation”, “Upstream habitat”, “Upstream biota and biodiversity”, “Upstream water quality and greenhouse gas”, “Navigation”, “Dam safety and maintenance”, “Human health”, “Water supply”, “Flood control”, “Fish passage”, “Downstream geomorphology”, “Downstream recreations”, “Downstream habitat”, “Downstream biota and biodiversity”, “Downstream water quality and greenhouse gas”). These submaps provide greater detail of specific elements and processes related to the higher-level node. Some topics have a note symbol: [image: ]at the bottom right of the node. This symbol indicates that there are notes giving more detail about the corresponding topic, the processes that connect one element to another, and/or relevant references. Clicking this symbol will open a box displaying these notes. 

Many topics include tags (small boxes under the topics). Tags suggest some of the most commonly used models/modeling software and tools used in academic literature and industry to model the corresponding topic. The tags included in the map are not intended to be comprehensive or include every model/modeling software available but a guide for users for model availability and applicability. Descriptions of the included models and tools, the data inputs necessary, strengths and weaknesses, and further details about the characteristics of the models/tools are provided in our accompanying modeling inventory database file “Models and tools database”.

Relationships between topics are denoted with connecting lines. A solid line with no arrow between topics indicates that that the two nodes inform each other (i.e., the relationship is bidirectional). A solid line with single sided arrow indicates that the node on one end of the relationship informs the node on the arrowhead end. (i.e., the relationship is unidirectional). A colored solid line was generally applied to declutter the map and make relationships easier to follow. The color is based on the color of the topic of origin and/or based on the color of the boundary around a parent topic.
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