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Aerodynamic coupling with atmosphere
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Q2 diagnostic from flux towers
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Ra vs Wind Speed
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» Smaller wind speeds leading to sharp increase in 38
ra

» Whether Baresoil or Maize field, ra variation
trend is same

> ORCHIDEE ra variation curve is consistent with
observational estimates

Liu et al 2006, Observational estimates
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Stomatal conductance per PFT

8s =280+ mfvpd (15)

where gy is the residual stomatal conductance if the irradiance
approaches zero, G is the Gi-based CO, compensation point in the
absence of Ry (by definition C;, = I', — R4/gm), and f, 4 is the func-
tion for the effect of leaf-to-air vapour pressure difference (VPD),
which is not yet understood sufficiently and may be described
empirically as:

_ 1 =16(1+2°2) =
prd_[l/(al—b1VPD)—1] (153) <=2 ¢ <+\/B) C,

Yin & Struijk 2009 as used in ORCHIDEE Medlyn et al.



Lin et al. 2015
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Figure 2 | Mean g values for plant functional types defined by different classification schemes. Each bar represents the mean values =+ 1SE of g; from the
stomatal model fitted using a nonlinear mixed-effects model assuming species as a random effect. The sample sizes (n) are the number of measurements.
In the case of diurnal measurements, measurements might be done on the same leaf but under different environmental conditions. Species number (spp)
indicates the number of the species in each group. Panels b-d include C3 species data only.
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ORCHIDEE

Ca = 360 #ubar, from Yin&Struik, 2009
Anet = 15 # umol/m2/s, from Yin&Struik, 2009

g0 = 0.00625 # C3 ORCHIDEE
g0 = 0.01875 # C4 ORCHIDEE

a1, b1 =0.85, 0.14 # C3, ORCHIDEE, from Yin&Struik, 2009
a1, b1 =0.85, 0.20 # C4, ORCHIDEE, from Yin&Struik, 2009

vpd = np.arange(0,6.1,0.2)
fvpd =1/ (1/(a1-b1*vpd) -1)

g1 =g0*Ca*np.sqrt(vpd)/1.6/Anet + fvpd/1.6 — 1
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Re-calibrated G. per PFT
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Decoup|ed 1.0 114 FLUXNET Sites

: T FLUXNET
s : s REF
I REF-ETfit
0.8 BN Al1BlLin
@ Ralso0
0.6
X
C
0.4
0.2
Fully coupled o.0 n N N " . = O O
= m [aa) oC <C o 23] <
L L (=) — wl G) (@] (&)
PFT
REF = standard version - Omega calculated from Ga and Gs of ORCHIDEE

REF ET fit = standard version — ORCHIDEE ET fitted like done at FLUXNET sites
Ra 150 = capped Ra @ 150 s m-1
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