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Where is the University of Michigan
Biological Station (UMBS)?

Northern Lower Michigan |
Temperate Deciduous Forest
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Why study at the University of Michigan
Biological Station?
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Specifically, though...

 Control AmeriFlux Tower since 2000.

* Plots cut and (mostly) burned in 1936, 1948, 1954,
1980, 1998, and 2017.

* FASET projectin 2008 girdled almost 7000 early
successional trees in a 39-ha area with a flux tower to
see carbon impacts (see Nave et al 2011, Gough et al
2013, etc).

* New FORTE projectin 2019 girdled both small and
large trees at varying intensities in 16 40-m radius plots
while monitoring lots of physiological impacts (see
Atkins et al 2021, and more!).



Preliminary Questions:

 What do disturbed forest stands look like from
above?

* How disturbed does a forest stand need to be
before it can be detected with remote sensing
(relative to background variation)?

* Can we detect really old (85 yrs) disturbances?



Let’s look!

UMBS canopy height (CHM)




Let’s look!

UMBS CHM + burn plots




Let’s look!

UMBS CHM + burn plots + others




Let’s look!

UMBS CHM + sampling (purple)




Let’s look!

UMBS CHM + sampling (purple)




How do we quantify & simplify a
lidar point cloud?



Lidar: It's not just vegetation
height and topography
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How do we analyze plot-scale data
(with only 1 plot per treatment in
most cases)?



Boxplots!
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Boxplots'




Modeling Time Since Disturbance
with the burn plots



Modeling Time Since Disturbance
with the burn plots

Years Since lidar metrics
Disturbance
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Modeling Time Since Disturbance
with the burn plots e
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Modeling Time Since Disturbance
with the burn plots

* By Pixel — Linear Mixed Effects (LME) model with
plot as a random effect -> plot differences
dominate the model.
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Modeling Time Since Disturbance
with the burn plots

* By Pixel — Linear Mixed Effects (LME) model with
plot as a random effect -> plot differences
dominate the model.

* By Plot — Linear Model (LM) with inputs of both
means and standard deviations of lidar PCs

* Best fit model (by AIC, reverse stepwise model selection)
includes only means of PC1 and PC3

e Pretty good given this is ONLY using the lidar data!
e Caveats caveats caveats
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In Conclusion...

* Vegetation structure is VERY
important for understanding
forest function & diversity.

e Disturbance & other field
experiments should be

designed to be used for RS Thanks to the US NSF for
model training and prediction. supporting this work!

* More collaboration between
field ecologists & RS experts is
needed at the project planning

phase.
* If you are interested in field 50 DEros7s
data and uncertainty, come to BIO DEB 2044818
the Integratlon WorkShOp on The National Ecological Observatory Network is
Th u rSday | a program sponsored by the NSF and operated

under cooperative agreement by Battelle. This
material is based in part upon work supported

by the NSF through the NEON Program. -
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