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Take home messages

* | do not work in urban systems, but have operated very
tall tower eddy covariance and atmospheric
observations for a long-time

* I'm also involved in providing science advice to ICOS and am
invested in seeing it succeed in this area

e Co-location of boundary-layer, atmospheric mole
fraction, and ecosystem flux measurements affords

opportunities for robust estimation of greenhouse gas
sources and sinks

* Landscape heterogeneity is a challenge for traditional
eddy covariance but not impossible to solve

 Tall tower eddy covariance does require additional
considerations for quality control
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Representativeness of Eddy-Covariance flux footprints for areas
surrounding AmeriFlux sites Chu et al., AgForMet, 2021
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How do we deal with this?

* Ignore it

* Build a lot of towers
 Combine with tall tower boundary-layer observations

* Do something different with flux towers
* Spatial and temporal resolved fluxes
* Environmental Response Functions

* Some challenges with very tall towers
 Storage flux, energy balance, footprints

* Final thoughts
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Complex Regions: 1+1#2

b} WISCLAND.
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What if we build a lot of towers?
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Influence of vegetation and seasonal forcing on carbon
dioxide fluxes across the Upper Midwest, USA:
Implications for regional scaling

Ankur R. Desai®*, Asko Noormets”, Paul V. Bolstad®, Jiquan Chen?, Bruce D. Cook®,
Kenneth J. Davis ¢, Eugenie S. Eusklrchenf Chnstopher Gough?, }onathan G. Martin",
Daniel M. R1cc1uto Hans Peter Schmid’, Jianwu Tang*, Weiguo Wang'
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But tall towers can do
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Climatic controls of interannual variability in regional
carbon fluxes from top-down and bottom-up perspectives

Ankur R. Desai,' Brent R. Helliker,” Paul R. Moorcroft,’ Arlyn E. Andrews,”
and Joseph A. Berry’
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Something different:

Environmental Response Functions
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Flux towers see the trees for the forest...

Adopted from a version by HaPE Schmid (KIT)



Take advantage of variation to
map fluxes across space

A Environmental Response Functions B Large Eddy Simulation experiments C Ability to reproduce reference
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Distance from tower [km]

Distance from tower [km]
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Energy balance as a QA/QC step
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AGU cross-journal special collection https://bit.ly/2TIYtEh

Advances in Scaling and Modeling of
Land-Atmosphere Interactions

Papers are invited for a new cross-journal special collection on insights in scaling

land-atmosphere interactions from field experiments, data analyses, and modeling.

Deadline
Extended to
May 2022



https://bit.ly/2TIYtEh

Thanks!

* desai@aos.wisc.ed

* https://flux.aos.wisc.ed
e @profdesai
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