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Craig-Gordon model
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Unified CG (UCG) model
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WGE: EEtHEE

Eddy covariance control volume

* NEE as a residual of the integrated
mass conservation equation
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Eddy covariance in advection-free conditions

* Measurement equation

IRIR © — 850 / — 77
NEE = /o Pa s, dz" + pyw’'s.,

 Implicit assumption: by placing the measurement
tower in an extensive, uniform and leveled field,
the horizontal and vertical advection effects are
negligible
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WGE: EEtHEE

Local first-order closure

*  Fick’s law of molecular diffusion: flux due to molecular
diffusion is proportional to the concentration gradient and is
directed from point of high concentration to points of low
concentration
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*  Closure parameterizations or schemes for turbulent diffusion:
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Experiment method: Flux-gradient method
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Water mass balance equation

Craig-Gordon model

Unified Craig-Gordon model
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Answer: Our results show a much weaker kinetic effect than suggested by
the kinetic factor adopted in some previous studies of lake hydrology (14.2%o).

Ocean factor Lake factor
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Lake with short fetch

Answer: The effective g, was not very sensitive to fetch.

Ocean factor Lake factor
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CG vs UCG
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» Dependence of kinetic factor on lake location and size

Upwind
Weather station

‘Lake size effect’

Feng et al., 2016
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Type Area &, (%o) Method Data source

Small water body

Small Pan 0.13 m? 7.01 IMB This study
Big Pan 1.20 m? 10.39 IMB This study (excluding B3)
Fishpond 6900 m? 10.17 IMB This study
Evap Pan G 0.36 m? 14.20 UCG Craig et al. (1963); Gonfiantini et al. (2018)
Evap Pan S 1.13 m? 11.36 UCG Skrzypek et al. (2015); Gonfiantini et al. (2018)
Lake Gara 160 m? 8.52 UCG Fontes and Gonfiantini (1967); Gonfiantini et al. (2018)
Lake Waid 0.22 km? 5.86 Simplified IMB Zimmermann (1979); Zuber (1983)
mean +1SD 9.64 +2.80
Large water body
Lake Burdur 250 km? 11.93 Simplified IMB Dincer (1968); Zuber (1983)
Lake lhotry 91 km? 7.1 0 = 0.5, LK value Poulin et al. (2019)
Lake Taihu 2400 km? 8.26 gradient-diffusion Xiao et al. (2017)
mean +1SD 9.10+ 2.52

Table 3. Summary of ¢, (*20) values in natural experiments.
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