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Global land carbon sink anomaly of 2011
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Enhanced climate variability

Multiple ocean effects on Australian climate and ecosystem productivity
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 Legacy of land sink anomaly
 Strong carbon source from dryland grasses

« Fire emissions during following dry year:
[Ma et al. 2016]

« 2010-2011: 0.07PgCy™’
« 2011-2012: 0.17PgCy™’
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- Nocturnal storage of CO, in canopy air spaces
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« See lan McHugh'’s presentation on this topic [McHugh et al. 2017 Biogeosciences]
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Soil respiration
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NATT water budget

Modelling of soil water content
« Matching targets remains difficult

 Large variability amongst models
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Water budget components

Seasonality of transpiration, soil evaporation and
total evaporation
- Large inter-model x site variability in partitions

sﬁuudsl p.ilen;mlali

Large variability in total monthly evaporation

2« Attributed to differences |
] between C, and C, plants ] -

SUIBld YM5

LLLLLL

RpE5FSRIREE Y REEERS5REES

25
BEREEE TR EEE R R YRR

[Whitley et al. 2016 Biogeosciences]

—-
=]

o

<

0
o

GPP (g C m? mom)
] 8 & 8
T (mm mon 1)
= 2 3

"~ [
w w
B B
w w
o -
-y ~-)
o0 o0
> \\ a

I~

6 9 10112
Month Month

% —l— E R N [Chen et al. 2016 Ecosystems]
3 OzFlux




Spatial surface heterogeneity
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Photosynthesis & phenology

Photosynthesis Phenology
« Fundamental relationships of carbon « Understory and canopy attribution
uptake by ecosystems o B
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Savanna tree-grass partitioning

Strong seasonality in phenology and contributions to GPP
« Canopy low-variability, constant carbon sink
« Accounting for root distributions is key

Growth begins (Nov)
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Leaf area index
Remotely sensed GPP LAI

LAl affects coupling between vegetation - affects coupling between rainfall and carbon
index and GPP flux anomalies, but
10 PP T « only for forests
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Growth and biomass
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Land-atmosphere interface

Contributions to our understanding of plant ecophysiology and morphology

« See Santini et al. [2016 Trees] and Rachael Nolan’s presentation [Nolan et al. 2017a Functional Plant Biol-
ogy, Nolan et al. 2017b Functional Plant Biology]

Global modelling of sensitivity of GPP versus ER to rainfall variability
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NASA SMAP

Satellite and flux measurement modelling 30 ® o
of soil moisture and productivity 2
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+ three slides which were lost...

...with my apologies for not including in the presentation
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Carbon cycle and agriculture

GHG fluxes and land clearing
Northern Territory
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Energy and heatwave

Mediterranean woodlands and dry sclerophyli
forests:

- additional heat dissipated through radiative cooling (i.e.,
lower net radiation) and sensible heat flux,

- thus intensifying heatwave via land-surface feedback

AU-Tum: evaporative cooling ameliorated ‘Angry e g
Summer’ heatwave, but

« soil moisture reserves were nearly depleted.

 Thus, a future with longer and more intense heatwaves

could spell trouble 1000
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Energy balance closure

Energy balance closure comparable to or higher than

gIObaI standards Rn-G versus HHIE at AU-Dry
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Congratulations

Questions? Corrections?
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