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MODIS GPP (NASA)

GPP = Gross Primary Productivity = photosynthesis



Stephens et al., 2012, Nature Geosci
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The true journey of discovery is not in seeing 
new landscapes but in developing new eyes

-Marcel Proust





History

• 1880-1920s Turublence theory (Reynolds, Prandtl, 
Richardson, Taylor)

• 1940s-1950s Surface-layer theory (Monin-Obhukov, 
Kolmogorov), development of fast sensors for anemometry

• 1960s early measurements (Inoue, Wyngaard, Kaimal)
• 1970s forest fluxes (Raupach, Lenschow, Denmead)
• 1970s CO2 fluxes (Desjardins, Leuning)
• 1980s Infrared gas analyzers (Verma, Anderson, Valentini)
• 1990s First long-term regional CO2 flux networks (Wofsy,      

Baldocchi, Goulden, Law, Aubinet, Torn)
• 2000s Global syntheses (FLUXNET, Falge, Papale, Reichstein, 

Moffat, Novick)
• 2010s Model-data integration, development of operational 

measurements (NEON, ICOS, you?)



Huge Ecology!







So how does that lead to this?
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Experiment ran from July to October 2019, to take advantage of 
the natural changes in vegetation that occur over the season







Intensively sample air and ground of 
35 square miles of Northern Wisconsin

Butterworth et al., 2020, BAMS







Comprehensive atmospheric sampling



Comprehensive surface sampling

C. Andreson, M. Buban, T. Lee, E. Dumas



And Airplanes!



https://www.eol.ucar.edu/field_projects/cheesehead

https://www.eol.ucar.edu/field_projects/cheesehead
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