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• Definitions: ‘ring’, VTT
– what they are and are not

• Sites

• Mechanics of measurements

• Research plans



Virtual Tall Towers and “Rings”

• What is a virtual tall tower (VTT)?
– A continental flux tower with well-calibrated,

continuous CO2 mixing ratio measurements in
the surface layer

– Estimates the mixing ratio in the mid-
boundary layer during mid-day hours

• What is a “ring?”
– Deployment of a tower-borne meso-net of

well-calibrated CO2 mixing ratio
measurements to support a regional
atmospheric inversion effort

– Flux towers or communications towers are
potential measurement sites

– Oversampling effort – campaign-style
methodological test



See http://www.amerifluxco2.psu.edu for calibrated CO2 at AmeriFlux sites

Ring of towers,
Summer 2004



What a VTT is not

• Unlike a tall tower:
– Nocturnal boundary layer profile is missing

(see Wang et al, in prep, budget estimates)

– Midday observations only
(night very hard to interpret, though some are trying)

– Limited number of species observed
(add flasks to VTTs?)

– Surface layer measurement adds bias,
variance

(but not a great deal!)



Daily Mixing Ratio Profile from a Tall Tower



Is a Correction Required at Mid-Day?



If You Prefer Numbers…
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Stephens, Richardson, Miles gas-hound-based
CO2 sensor (~$10K)

For more information, see  www.amerifluxco2.psu.edu



Performance Testing

Difference between the PSU system and WLEF 76m CO2
measurements in a test from April-August 2004.
[Miles/Richardson/Uliasz, in prep.]

Difference of
daily averages



Penn State VTT/ring plans

• No further “ring” work funded at this time.
Proposal(s) in prep.

• AmeriFlux CO2 “VTT” project – funded through
September 2006.  Proposal(s) in prep.
– Instrument ~5 flux tower sites (some flexibility in

choice of sites still possible)

– Perform “VTT data processing” for ~10 sites and
submit data to Globalview CO2

– Attempt intercalibration among ~10 sites
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