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Demonstration of Eq. 24:

Expressing the continuity and the total component fluxes in each branch can be further developed in
Egs. 22 and 23:

Ts—T, Ts—T, Tos—T,
P ras+ra L P
for the soil, and
Ty—T, Ty, —T Toy—T,
H. = pc., 2% — pc, 22w _ . ZovTa 23
v = P T Pl P — (23)

for the vegetation.

In Kustas et al. (1999), in both series and parallel versions, stability correction is computed using the
MO length L which depends on total H and total LE; in SPARSE, we use the Richardson number which

depends on an average aerodynamic temperature T, representing also the total H = pc, DT in
the parallel version is computed according to:
H=(1- fc)Hs + fcH, (26)

where H; is expressed according to (22) and H, to (23).

Tos—Ta

Since H; = pcy - (22b)
for the soil, and

Tv_Ta
H, = 'DCPOT (23b)

for the vegetation, we have therefore (by combining 22b, 23b and 26):



Ty = 1- fC)TOS + feTow (24)
Furthermore, (22) and (23) lead to:

_ 1oy + gy Ty

0
v Ty + Ta
and
raTs + raSTa
0s =

Ty + Tas
Thus Ty and Ty, are slightly different (they can differ by up to 1.5 degree in our case).

Since computing Ty and Ty, is not compulsory, we can suppress them throughout the paper and
simplify the parallel model presentation by replacing the corresponding paragraph with:

“For the parallel model, the sensible heat flux rate above each patch is:

Te—T,
Hs = pep ——~ (22)

for the soil, and

Ty—Tq

H, = pc
v P prav+ra

(23)
for the vegetation.

The value of the Leaf Area Index used for the parallel model is a “clump LAI” obtained by dividing the
total LAl by the fraction cover of the vegetation f. (Lhomme and Chehbouni, 1999). Total fluxes are
the sum of the soil and vegetation components also weighted by their relative contribution, f. for the
vegetation and 1-f, for the soil:

LE = (1 — fLEs + f.LE, (24)
where LE; is expressed according to (20) and LE, to (21), and
H = (1 - fc)Hs + chv (25)

where H; is expressed according to (22) and H, to (23).

The stability correction for the aerodynamic resistance r, depends on an average aerodynamic
temperature computed from the total sensible heat flux H:

Hrg

TO = Ta + ,DCp

(26)”



