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-The benthic boundary layer
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Thickness of the BBL varies in function of sediment architecture and flow speed




Current speed on BBL thickness

“The diffusive sublayer is the major bottleneck for the transport of mass or heat”

(Lorke & Peeters, 2006)

F =k(Cy — Cy)
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k = Transfer coefficient

Co, -2 Concentration above sediment
Sc > Schmidt number

us —> Friction velocity

dp = height diffusive sublayer

C., —2 Concentration above diffusive sublayer
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Turbulence will instantly and constantly change the thickness of the
Diffusive Sublayer
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— Measuring the flux dynamics

- Eddy Covariance (Berg et. al, 2003)
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w’ = Fluctuation of vertical velocity
¢’ = Fluctuation of the compound concentration
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Oxygen flux have a great temporal variability as well as il ,ﬁacu.tyv,rg,maedu,be,g,

Organic Matter mineralization :




Relaxed Eddy Accumulation

Conditional sampling at constant flow rate (Businger & Oncley, 1990)

Py = b(wﬂ).o-w.(C_T—C_’)

b

F REA: Flux
. ®

Upward sample: W>W,,  concentration C,
Downward sample: w<-w, concentration C
o,, standard deviation of vertical speed NEUTRAL
b(w,) empirical coefficient
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(Lemaire et al. 2017) sediments

Replacing fast probes for fast active sampling to expand the range of
measured substances
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Problematic

What kind of flux can we measure?
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Positive flux of ammonium is expected when negative flux of oxygen is
measured. Also ammonium is not rapidly transformed in nitrates




Problematic

What kind of flux can we measure?

(Stumm and Lee, 1960)
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Positive flux of ferrous ions is expected when negative flux of oxygen is
measured. But it depends on pH of the waterbody and the Suffer presence




