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This class is about Fluxes between ecosystems and the atmosphere.  Measuring 
and modeling them to understand, diagnose and predict them in space and time.
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Osborne Reynolds, as in the Reynolds number, laid out much of the fundamental 
equations we use today.  Richardson gave us theories on computing fluxes in the 
lower boundary of the atmosphere to predict weather by hand. Also fundamental in 
describing atmospheric stability and fractals.  Taylor leader in diffusion theory. Von 
Karman turbulence exchange near walls.  Monin Obukhov similarity theory for 
predicting fluxes and profiles in the atmosphere. Sutton, early eddy covariance flux 
measurements.
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A lot of key micrometeorological experiments were conducted in Kansas.

12



13

Major field campaigns have changed how we conduct our work.  Fewer frontiers are 
being crossed by individual scientist as opposed to groups working on large field 
campaigns or through the auspices of flux networks.
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John Monteith famous for Penman Monteith equation for evaporation and early CO2 
flux measurements over crops with K theory

Champ Tanner, consider father of American Agrometeorology

Raupach and Denmead caused paradigm shift with measurements and models 
showing failure of K theory in the surface layer

Verma, Desjardins and Ohtaki, first eddy flux measurements of CO2 exchange over 
crops

Wofsy and Black extended these measurements to forests and on yearly basis.
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Names to consider for looking at past literature. Wyngaard has great book and 
leading reviews
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Through the 1970s and 1990s these were the leaders and innovators in producing 
high quality research that advanced the field
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Dave Keeling is famous for the Mauna Loa CO2 curve that started in the late 
1950s and shows the continual build up of CO2 and the seasonal cycles due 
to the breathing of the biosphere

Bert Bolin was a professor at University of Stockholm. He was a pioneer in 
atmospheric dynamics, climate prediction, atmospheric chemistry and global 
carbon cycle, that went to form Earth System Science.  He was an 
international leader of several early programs. Like Global Atmospherice
Research Program (GARP), Intergovernmental Panel on Climate Change 
(IPCC).

Hal Mooney is a ecophysiologists at Stanford.  Was early proponent of the 
idea of functional convergences, especially with ecosystems across different 
Mediterranean type climates.  Played major roles in developing the IGBP, 
International Geosphere-Biosphere Program and the Millennial Assessment 
of Ecosystems

James Lovelock, proponent of the Gaia hypothesis. Showed the way how 
the state of the atmosphere and life coevolved and how biosphere-
atmosphere interactions are a coupled and complex system.  Noted for 
recognizing that the existence of life can be viewed by the chemical dis-



equilibria of a planets atmosphere.
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To avoid repeating the past it is important to know what the pioneers did and 
who they were.  Champ Tanner is considered to be the Father of Ag 
Meteorology. He produced a corps of students who went on to be professors 
or postdoc mentors for my generation of scientists (e.g Andy Black, Univ
British Columbia; John Norman,  Nebraska/Wisconsin; George Thurtell, 
Guelph; Marv Wesely, Argonne National Lab; Ed Kanemasu, Kansas 
State/Georgia; Wayne Jury, UC Riverside.

Raupach and Finnigan overturned flux gradient theory, which was failing in 
the plant surface layer, with advances in Lagrangian theory of turbulent 
diffusion and higher order closure models

Verma and Leuning were among the pioneers of implementing and 
advancing the science of measuring carbon exchange with eddy covariance

Bruce Hicks, along with Marv Weseley, pioneered the measurement of trace 
gas fluxes of pollutants, ozone, NOX, SO2, with eddy covariance. Bruce was 
a student of Swinbank and Dyer and was involved in many of the pioneering 
micromet studies on Flux-gradient theory.



Farquhar and Berry are pioneers in developing models on leaf photosynthesis, 
stomatal conductance, water use efficiency and the use of stable istopes. They both 
have gone on towards global integration of water and carbon fluxes, being among the 
few who can span knowledge from the cell, to leaf, plant, canopy and globe.

Jarvis and Norman merged micrometeorology theory and leaf modeling to produce 
some of the first truly integrated canopy flux models.

Sellers, a biometeorologist, turned astronaut, was bold enough to put the models of 
canopy fluxes into global models of climate change.  Revolutionized on how we see 
land-atmosphere-climate interactions.
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These scientists are among the most active and creative in the areas of agro and 
biometeorology. Of course this list is not limited to this group.
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New book will come out this spring.  Resource book if interested in Fluxes, though 
not compulsory for this class.

http://www.amazon.com/Terrestrial-Biosphere-Atmosphere-Fluxes-Russell-
Monson/dp/1107040655
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I got my start in this field with Vegetation and the Atmosphere edited by Monteith

Ross’s book on Radiation regime and architecture of plant stands is a tour de force.  
It is now online or available for $25

http://link.springer.com/book/10.1007%2F978-94-009-8647-3
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These books derived from workshops I attended and changed the field.  The 
Dahlem Conference on Exchange of Trace gases, circa 1989, before the fall of the 
Berlin Wall, set the stage for much of the research that continues today.  The 
Asilomar conference on Trace Gas emissions lead to a number of collaborations 
that have continued through my career, such as studies with the group of 
Zimmerman and Guenther on vocs and with Russ Monson on exchange of isotopes 
and vocs, plus co-authorship of our reference book.  The Scaling workshop at 
Snowbird proved you can produce cutting edge research at a ski resource. Here is 
where I first heard of stable isotopes and met many of our leading scientists like Joe 
Berry, Chris Field and Dan Yakir
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Among the top journals where many of us publish our work.
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This is a short list. I’d like to hear more of your opinions on unsolved questions and 
problems. Where the science should go. What problems in your field can be served
better with biometeorological information?
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Net set of slides gives you a list of some top international programs and data 
archives as resources.  Fluxnet is a project I have coordinated since about 1997. At 
present the data archive has curated and vetted datasets with over 1000 site-years 
of flux and meteorological data from over 200 sites world wide.  The next version is 
to be launched sometime this year with over 2000 site years of data from over 400 
sites.  We will have a lecture on fluxnet, what we have learned and how it functions.
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Oak Ridge Daac is one of the Go-To places for Data.
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