Toward Eddy Covariance CO, Flux Measurement
Capability on an Ocean Buoy
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Introduction
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to evaluate and improve ocean-atmosphere gas exchange parameterizations

(e.g.,.Wanninkhof and McGillis 1999; Butterworth and Miller 2016, Fig 1). While Figure 9. A 20 x 12 x 6 m
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remain, such as air flow distortion about ships (Fig 2). Latent heat HL — E LV qur
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An alternative is to use moored platforms such as ocean buoys that could o | | prototype IRGAs. Motion | | AT P a
enable longer deployments and are less affected by flow distortion (e.g., Weller Sensible heat Hy = p, CpW'T' (4) *  10-20 minute flux period was induced using ropes 1N T
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hurdles in buoy-based EC flux measurements include sea spray effects on gas Coz Flux Fc =D, W’Xé (5) ApCO, to determine k (equations 1 and 5)

analyzer performance, significant power limitations, and motion sensitivity of
commercially available InfraRed Gas Analyzers (IRGAs) (McGillis et al. 2001).
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Figure 4. UNH 2-m diameter discus buoy.

Air-Sea CO, Exchange
Reducing IRGA Motion Sensitivity

In models, CO, flux (F_) is expressed using a bulk formula (1), where ApCO, is
the difference in CO, partial pressure between the bulk surface and the
atmosphere, s is the solubility of CO, in seawater, and k is the gas transfer
velocity. Generally, the gas transfer velocity depends on turbulence on both
sides of the air water interface. For a low solubility gas like CO,, the process is

mostly water side controlled. Physical processes that affect k_ CO, include Lk Hordzantal Piiehi) SsHatlw '-?r’i'l‘tp bl RrassTallkc Matioh SumpGa2

In collaboration with CSI, an EC155 gas analyzer was modified (both hardware and software) to
reduce sensitivity to motion. The prototype (proto) analyzer was tested in the lab alongside a
stock unit. The sensitivity to motion was reduced by roughly a factor 3-5.
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