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S2) Model for estimation of leaf-level transpiration (E)

The Penman-Monteith equation was combined with an iterative approach to model the leaf
energy balance for a horizontal leaf suspended over a lawn. The model was parameterised
using mean values for climate variables (Supplementary S3) and gs (Supplementary S4) from
each measurement period during the growing season. Methods below follow Jones (1992)

unless noted.

The simplifying assumption was made that the leaves showed negligible loss of heat to sinks
other than the air, thus we used the following modified version of the Penman-Monteith

equation (Penman, 1948; Monteith, 1965):

ER + p,C oe
AE = ZNET T PapIHOC o 21

e+ (r52)

AE, latent heat flux  m2s ™)

_ AE -2 -1
E= Ty (mmolm*“s~) eqn.S2.2

Jrairc, latent heat of vaporisation < 2.513 MJ kg™

Araire = 1000(3.1512 x 1073 — 2.38 X 10™6(Tc + 273))  (Friend,

1995) eqn.S2.3
Tairc, mean daily maximum of air temperature at 0.50 m during measurement period (°C)

continues overleaf...
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&, temperature dependent slope of the vapour pressure-temperature relationship (Pa K ™)

— (es,TairC - es,TairC—O.l)

eqn.S2.4
TairC - (TairC - 0-1)
17.502T,;c
€sTairc = 613.75exp (240.97 n TairC> eqn.S2.5

Rner, instantaneous net radiation (J m 2 s™%): derived from a model of leaf energy balance for

a horizontal leaf suspended over a lawn
— 4 4
RNET - as,leaf(ls + Isps,lawn) + Ild + GTlawn - 2O-Tleaf eqn. 52.6

The temperatures (K), of the lawn above which the leaf was considered to be suspended,
Tiawn, and of the leaf, Teqs, were determined by iteration. Between each round of simulation
Tiawn Was set to match Tiesr. The model was considered to have converged once change in

Tiear between rounds of simulation was <0.1 °C.

as 1eaf, l€af absorption coefficient for shortwave radiation = 0.5
ps.1awn, reflection coefficient for lawn = 0.23

o, Stefan-Boltzmann constant = 5.6703x10 8 Jm 2 K *s*

ls, shortwave irradiance (J m2s™)

I, = 200/457 X PPFD,,,, (Table 2.2 of Jones, 1992) eqn.S2.7

PPFDinax, maximum daily PPFD (pumol m2s™)

continues overleaf...
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lig, downward irradiance in the longwave assuming a clear sky
Lig = 0(Tyirx — 20)*  eqn.S2.8
Tairk, air temperature (K)

Tairk = Tairc +273.16  eqn.S2.9

pa, temperature dependent density of dry air < 1.317 kg m™>

P

= eqn.S2.10
Pa Rair (TairC + 273) 1

P, air pressure (Pa)

Rair, specific gas constant for air (J K™ kg™)

Ruir = eqn.S2.11

Mair
R, gas constant = 8.3144 J K* mol™*
Mair, molecular weight of air = 28.964x10 2 kg mol™*

¢y, Specific heat capacity of water = 1011 J kg™ K™

continues overleaf...
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gw, boundary layer conductance (ms ™)

gy = 6.62 X 1073(wy5/d)%° eqn.S2.12

Wos, mean windspeed at 0.5 m during measurement period (m s ™)

u* log 0.5(1-0.65)

0.4 Zm

Wos = (Campbell & Norman,1998; chapter 5)

u* = 0.4 l+d°)l eqn.52.14

1og($
w, mean windspeed at 2 m during measurement period (m s %)
do, zero plane displacement (m)

dy = 0.65h eqn.S2.15

h, height of lawn surrounding plots = 0.02 m

Zm, Momentum roughness parameter (m)

Zm = 0.1h  eqn.S52.16

continues overleaf...

eqn.S52.13



1 d, average leaf characteristic dimension (m): average of maximum and minimum widths
2  reported by Gibbs Russell et al. (1990); where a minimum was not reported it was assumed

3  tobe0.5mm.

Species Leaf width (mm)
Themeda triandra 4.5
Heteropogon contortus 5.4
Hypparhenia hirta 4.25
Aristida diffiusa 1.25
Aristida junciformis 1.75
Aristida congests 0.75
Panicum ecklonii 5.5
Alloteropsis eckloniana 7.5
Panicum aequinerve 6.5
Pentaschistis curvifolia 2.25
Merxmuellera disticha 2
Karoochloa curva 1.25

5 e, vapour pressure deficit (Pa)
be = esrqirc —€q eqn.S2.17
6 e, ambient vapour pressure (Pa)

RH
eq = ﬁeﬂairc eqn.S2.18

7 RH, mean relative humidity (%)
8 v, temperature and air-pressure dependent value of the psychrometric constant (Pa K™)

Pc

14
= .52.19
0.622(Ayape x 106) 1"

14

10  continues overleaf...
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gw, leaf conductance to water vapour (m s )

gs, mean stomatal conductance during measurement period (m s %), for units conversion see

Appendix 3 of Jones (1992)
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