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Unpublished data, J. Stamp, et al. TetraTech and USEPA






Many factors %; etacs

Longwave

temperature i Condensation

hyporheic
zone

Groundwater inputs are
organized at multiple spatial
scales: basin, stream, reach

Alley et al. 2004
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Shenandoah NP case study
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temperature data
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summer 2012




Spatial model comparisons

____ scale Thermal Sensitivity

Reach model Measured at fine spatial grain
(within-stream variation)

Watershed model Measured at HUC-12 spatial grain

Boundary model Not measured; assumed strong (1:1) and
spatially uniform

Forecast habitat suitability for brook trout from climate
change scenarios at 3 spatial scales



Air temperature: weak predictor of water temperature

26 - A) Hughes (100-ha) _ B) Meadow (200-ha) _ C) Whiteoak (100-ha)
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Air temperature + groundwater: strong predictor of water temperature

_(A) Hughes (100-ha site) _(B) Meadow (200-ha site) _(C) Whiteoak (100-ha site)
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Themal Sensitivity Index
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Stream temperature scenarios

Air Temperature (°C)

I — 2012 Observed Summer (Mean = 22.1°C)
15 A — — —  Simulated 1.5°C increase (Mean = 23.6°C)
I —— Simulated 3.0°C increase (Mean = 25.1°C)
— — — Simulated 5.0°C increase (Mean = 27.1°C)
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Current (2012)
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B Unsuitable habitat Suitable habitat O

Reach (3OC increase) Watershed ( 1.59C increase) Boundary ( 1.59C increase)
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Boundary- and watershed-scale forecasts

Unsuitable
habitat [}

1° increase

3° increase

5° increase

Reach-scale forecasts




* |Individual stream locations may not represent
watershed (e.g., HUC-12) responses to climate
change

* Elevation and watershed-based climate
change forecasts for brook trout thermal
habitat suitability may future
habitat loss and future habitat
fragmentation

* Conservation and restoration planning should
consider habitat within
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Bounded alluvial valley segments...
Nickpoints for hyporheic flow
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Stream profile example

Regression line

Stream profile
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Nickpoints as
predictors of
hyporheic flow?

Downstream distance

From Cavalli et al. (2008)




Shenandoah National Park long-term trout monitoring data
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Population growth rate (r)

Demographic links to
thermal sensitivity?
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Experimental
stream laboratory

Currently under
construction at
USGS
Leetown Science
Center
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