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Take home messages

• I 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
• 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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The true journey of discovery is not in seeing 
new landscapes but in developing new eyes

-Marcel Proust



Chu et al., AgForMet, 2021



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



Ignore it!





Ameriflux US-PFA
NOAA GHG Tall Towers (LEF)

TCCON (Park Falls)

447 m tall
Park Falls, Wisconsin



Source

Sink ???



Complex Regions: 1+1≠2





What if we build a lot of towers?

Butterworth et al., 2020, BAMS
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But tall towers can do more!

Davis et al., 2003
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Something different: 
Environmental Response Functions

Metzger (2018)Xu et al (2018)
Adapted from Finnigan et al (2003)



Adopted from a version by HaPE Schmid (KIT)

Flux towers see the trees for the forest…



Take advantage of variation to 
map fluxes across space

Metzger et al., Biogeosci 2013; Xu et al., AgForMet, 2017; Metzger et al., AMT, 2021 





The Environmental Response Function method (Metzger et al 2013, Xu et al., 2017)
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Volume: 25.8 W/m2Tower: 18.5 W/m2

Energy balance as a QA/QC step



Tall towers need care and feeding



Desai et al., 2015
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Xu et al., 2020



Berger et al., 2001
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Thanks!

Ankur Desai
• desai@aos.wisc.edu
• https://flux.aos.wisc.edu
• @profdesai
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