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Informing nature-based climate solutions with the best-available science

Strategies like reforestation, cover crops, biochar, enhanced mineral weathering
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Biophysical impacts on water and energy cycles:
If they are beneficial > Local climate adaptation

For example, reforestation usually: Shifting ABL
dynamics

* Decreases albedo (warming)

* Increases LE (cooling)

* Increases H (surface cooling)

In tropical and temperate zones,

forests surfaces are relatively cool Lrosesmseawme
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Some unanswered questions:

Does the cooling benefit of forests persist when its really hot?
depends in part on physiological function (LE dynamics)

Does the cooling benefit extend to the near-surface air temperature?
depends in part on boundary layer processes (H dynamics)



Approach:

* Synthesis of energy cycle information from 139 AmeriFlux
towers in the U.S. (all CC-BY-4.0). Focus on mid-day conditions
during summer (JJA).

See Novick & Katul (2020, JGR-B)
for details on methodology.

 Used DAYMET interpolated weather station data as a
proxy for macro-scale climate variability
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Begin by looking at land cover impacts on T, ; during summer, at mid-day

Croplands, forests & wetlands have relatively cool surfaces.
Grasslands, savannahs and shrublands are relatively hot.

ATsurf = Tsure — TaMacro

Summer AT g, (C)
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Cross-site variability linked to growing-season LE, canopy height (results not shown)



Does the surface cooling benefit extend to the air?

Averaging across mid-day summer periods:

* Land cover impacts on air temperature are smaller overall
* The relationship between the two is not particularly strong.
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Does the cooling benefit persist when its really hot?
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Slope > 1. Surface warming faster
than the macro-scale air

Slope ~ 1. “lockstep”
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Slope < 1. Surface warming slower
than the macro-scale air
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Does the cooling benefit persist when its really hot?
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Does the cooling benefit persist when its really hot?
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Summary:
Does the cooling benefit persist when its really hot?

For deciduous forests and croplands, yes.
For evergreen forests, not necessarily.

Does the cooling benefit extend to the near-surface air temperature?

For deciduous forests & croplands, generally yes.
For evegreen forests and wetlands, not necessarily.

Sensible heat flux predicts the decoupling between local surface and air
temperature dynamics.
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Get in touch! knovick@indiana.edu, @Novick_Lab
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