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Appendix1: Description of hydrological, topographic, and climatic predictor variables used in this study.
	Predictor
	Description

	Flow accumulation 
	The upstream contributing area, i.e. the drainage of water into a given downstream cell. It is expressed in area units (km2)

	Compound topographic index 
	It is a steady state wetness index and is computed as the logarithm of the cumulative upstream catchment area divided by the tangent of the terrain slope angle.

	All stream segments and nodes attributes 
	Attributes that describe each unique stream segment (the reach between two nodes where stream order does not change), including identifiers and linked topology for upstream/downstream relationships

	Strahler’s stream order 
	A hierarchical classification of stream segments where first-order streams has no tributaries, and order increases where streams of the same order join. Commonly used to describe network branching complexity.

	Distance between focal grid cell and the downstream stream node grid cell (Distance to downstream node)
	The length of the path (along the terrain/hydrographic network) from a given grid cell to the next downstream network node (e.g., confluence or segment endpoint).

	Maximum curvature between highest upstream cell, focal cell and downstream cell
	The highest curvature measured along the stream slope between the upstream cell, the cell of interest, and the downstream cell, a measure of bending or change in direction of terrain.

	Stream power index 
	An index computed as the product of upstream catchment area and the tangent of slope, representing erosive energy potential along the landscape.

	Stream transportation index 
	An index related to unit stream power theory, representing the potential for sediment transport; equivalent to the slope, length factor in soil erosion models.

	Euclidean distance between focal grid cell and the stream network (Euclidean distance to stream network)
	The straight-line distance from a grid cell to the nearest stream cell in the Hydrography90m network.

	Elevation difference between focal cell and downstream cell
	The vertical drop from a grid cell to its immediate downstream neighbor; used to characterize local slope or gradient.

	Focal cell gradient
	Local slope gradient calculated typically as elevation difference divided by horizontal distance between a grid cell and its downstream neighbor.

	Annual mean air temperature 
	Average air temperature over a year for the sub-catchment area.

	Annual mean precipitation 
	Total yearly precipitation averaged over the sub-catchment.
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