New Results from the NOAA ESRL Collaborative Tall Tower Network for Monitoring Carbon Dioxide
and Related Gases
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NOAA ESRL began making measurements from tall towersin the 1990sin order to extend long-term
carbon-cycle gas monitoring to continental areas. Existing television, radio and cell phone towers are utilized as
sampling platforms for in situ and flask sampling of CO, and other atmospheric trace gases, including CO. Tall
tower CO, mixing ratio measurements are sensitive to upwind fluxes over scales of hundreds of kilometers. Such
measurements therefore place strong constraints on estimates of regional scale carbon budgets. CO isan
indicator of combustion, and elevated levels can result from urban or industrial emissions or from biomass
burning. CO data contribute to the interpretation of CO, measurements by helping to identify and quantify
pollution episodes. The tall tower sites are part of the North American Carbon Program and are a primary data
source for ESRL's CarbonTracker CO, data assimilation system. The network has become a highly collaborative
enterprise, with contributions from a host of university, private sector, and government partners. The sites are
equipped with high-precision semi-continuous CO, and CO analyzers, and most also have automated flask
sampling equipment that collects an air sample approximately once per day. We will present important features
of the data from each site, including seasonal and diurnal cycles and daytime vertical gradients for CO, and CO.
We have used the Stochastic Time Inverted Lagrangian Transport model to compute sampling footprints for
each site. The footprints are combined with optimized fluxes from CarbonTracker and with the Vulcan
inventory to estimate the contributions of ecosystem, fire, ocean and fossil fuel fluxes.

Figure 1. The mean seasonal cycle
of CO, observed at the tall towers.
An estimated background value
representing the CO, concentration
before the air encountered the
continent was subtracted from the
datain order to isolate the variability
associated with North American
emissions and uptake. Theresult is
the signal that drives data
assimilation and inverse model
—— estimates of the North American
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