Outputs of Interest

Measures total energy use over time, reflecting migration effort and

LulScl Energy recovery needs

Tracks difficulty from swimming against or with the current,

SR BT influencing energy expenditure.

Maps areas with highest swimming difficulty and periods where fish

. _Diffi .
Spatial Patch-Difficulty g
Time Shows where fish spend the most time, which may indicate resting
zones or movement delays.
Fish Visualizes fish distribution by location, helping assess habitat use and

crowding.

Model outputs identify where and when swimming becomes most difficult,
highlighting zones of high energy demand during fish migration.
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	Fish adjust their speed to overcome opposing currents, constrained by maximum velocity and rate of change.
	Fish use favorable currents to move faster with less effort, without being limited by their maximum swimming speed.
	More difficult conditions require more energy to swim, making resistance a key driver of energy use.
	Fish use favorable currents to boost forward movement, increasing their swimming speed with the flow.
	Reduced resistance during favorable flow conditions leads to lower swimming difficulty and improved migration efficiency.
	Lower swimming difficulty reduces energy expenditure, making movement energetically beneficial.
	Fish decrease their swimming speed when supportive currents weaken, compensating to maintain migration progress.
	Reduced flow raises swimming difficulty because a fish must rely more on their own effort to continue forward.
	As difficulty rises, energy demand increases, reducing migration efficiency.
	This raises difficulty, forcing fish to work harder to maintain forward movement.
	Energy reserves deplete faster when fish experience high difficulty.
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