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A critical appraisal of a combined stomatal-photosynthesis
model for C; plants
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A St o nmhauve aevolved physiological
control mechanisms to satisfy the
conflicting demandsof allowing a net
carbon gain by leaveswhile restricting
water loss to acceptabldevels, under a
rangeof environmentatonditions

The literature on stomatalbehaviouris
extensive testimonyto the fascinationof
this topic for many researchersvorking
from the scaleof guardcells to thoseof
leaves, single plants and whole
communitieso

Leuning (1995)

Figure |. Stomata










Factoids

It takes about:

w3 trees to sequester the GO
exhaled by 1 person

wl tree to intercept theamountof .
water drank by 4 persons - N X

But also it takes:

w200 trees to sequester the GO
emitted by 1 Australian

© puzzles

w200 trees to intercept the water
resources used by 1 Australian

The difference i$ood andenergy..
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Trees store carboig good trees!

wAbout 1306 ofAustralia could be re/afforested
(in theory - but what would we eat?)

wTheoreticapotential 143-750m tCO-e /y
(Garnautreport; CSIR2009)

This represents:
w 7 15 %of current continental biological uptake
w 70£50%2 T ! dza G NJemikstofza |

Biomass sequestration potential
(AWRA-L+C model estimates)




Trees use watec bad trees!

NForestry plantations wuse
(SKM/CSIRO/BRS for NWC, 2010)
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Water use efficiency at different levels

precipitation

. leaf WUE interception
photosynthesis transpiration (10%) :

(40%)

plant respiration
(50%)

net plant uptake (NPP)
evaporation

Oki & Kanae, 2007; Steffen, 1998

L (15%)
decomposition
(42%)
site WUE
net ecosystem uptake (NEP) <€ ecosystem water balance
disturbance export Obl ue wate
(e.g. fire, harvest) evaporation
(8%) (4%)
large-scale WUE
terrestrial sequestration <= terrestrial water yield
(1%) (41%) &
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Site-level WUE

AModel-estimated site-level
WUE for deep-rooted
vegetation

A Site-level WUE is very
different from leaf level
WUE

A Winter-dominant
precipitation enhances
WUE

WUE (site) (tC / ML) , v %y : A(WUE increases +0.5%
- = each year)

. -

Site level WUE {C NEE per ML ET)

(AWRA-L+C model estimates)
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Figure 2. Planet
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N
Canopy conductance
(mms-1)

11 8.4 5.8

_
b

Range (mms-1)

Yebraetal. (RSE, submitted) 25 2.1
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So, can carbon biomass capture
threaten our water resources?

Complicating factors



Water resources are not very mobile

Consumptive use as a
proportion of inflows for

selected water management

areas in 2004-05

Legend

High - consumpfive use is

greater than 30% of total inflows

Moderate - consumptive use is
between 10% and 30% of total

Low - consumptive use is
less than 10% of total inflows

inflows

I:I Area not assessed
A

Australian Water Resourc@905,http://www.water.gov.au
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wMany water systems
are underdeveloped

wOthers are fossil

wRealistic impacts
negligible in basins
<2,000 km

wSmall catchments:
Afforestation usually
Improves water quality
and restores pre
European flow regime.

(Van Dijk et al, For. Ecol.

Man. 2007)



Why do forests o
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Estimated changes in
evapotranspiration components
afterafforestation

(Van Dijk et al, HESSD, 2012)

il
€SIRO



