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e Record global carbon uptake
anomaly in 2011
* Australian ecosystems:

e contributed 57% of
2011 anomaly of 1.5 +
0.9[1c] PgC
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Objectives

e Quantify interannual variability (IAV) of Australian Net Ecosystem
Production and magnitude of 2011 anomaly

» Attribute IAV spatially and by process

* Quantify sensitivity of Australian Net Ecosystem Production to
precipitation anomalies

 Demonstrate transfer of vegetation drought response from
Australian to global context.




MODEL

DATA (for forcing) CABLE rrereef | PRIOR INFORMATION
*  Precip, radiation, * Non-standard C-cycle . Pfarameter estimates
temperature |_p| soil-moisture (literature)
*  Soil, vegetation (RS FPAR) responses
«  Allat 0.05° (~ 5km) res * SLI hydrology

e Reduced PFTs

updated

DATA (for assimilation) MODEL-DATA FUSION parameter
e  Eddy flux data (ET, R.,, GPP) * Cost function PDF

. Streamflow / . Searcf;]s)trategy (down-gradient
searc

* Litterfall ¢ Refine target variables
*  Carbon pools (soil, litter and
vegetation) , ,
Haverd, V. et al. Multiple observation
types reduce uncertainty in Australia's
. terrestrial carbon and water cycles.
Posterior PDF . 3
Biogeosciences 10, 2011-2040, (2013).
PRODUCTS TESTING

*  Water and carbon fluxes and || *  Independent data

stores (with uncertainties)
e Maps, monthly time series
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Multiple observation types reduce uncertainty in Australian continental NPP

Prior estimate

Eddy fluxes

Streamflow

Leaf NPP

Eddy fluxes + Leaf NPP

Streamflow + Leaf NPP

Strcamflow + Eddy fluxcs

Eddy fluxes + Leaf NPP + Streamflow
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Interannual variability in
Australia’s terrestrial
carbon cycle constrained
by multiple observation

types
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Model-obs comparison: monthly and annual fluxes at 14 sites
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Interannual variability in Australian vegetation productivity and net carbon
uptake
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Quantifying the contribution of partial time series anomaly to
total time series anomaly

partial time series
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Regional Contributions to Interannual Variability of C-fluxes dominated by semi-arid
ecosystems: “Savanna” and “Sparsely Vegetated”
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Variability in
decomposition offsets (i)
variability in production at
continental scale

0.06

L S |

25T

<
S € 0.04
<2
(=]
23 2t
S 0.02
S s
3
= I . \ 4 —
‘é I . 0 contribution to IAV
£z ¢ & &&é -ve +ve
o § 1} <° d’o\ QW net primary production
v
il heterotrophic respiration m m
o <
| .
n_ -
0.5 E net contribution to IAV ¢
0 X -
] X L& @ @
A S ¥ o
QF < R
2.1
1.8
15 X
H “en O
(i) NPP (iii) Ry f ’;"é\f\ B
S e R n
& 09 58
06 gz 9
\ S 0.3 85
Bl . L 3.
4 0 =z e
RV _ o 8B&
v :

Haverd et al., Env. Res.
Lett., 11, 054013, 2016

Australian C-cycle response to water availiability




Dryland vegetation response to wet episode, not inherent shift in sensitivity to
rainfall, behind Australia's role in 2011 global carbon sink anomaly
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Transfer of drought response and soil evaporation from Australian regional
modelling improve CABLE ET predictions at global Fluxnet sites
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Transfer of drought response from Australian regional modelling helps to give
good predictions of IAV in global terrestrial carbon uptake.
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Summary

* Spatially, IAV contributions dominated by Eastern savannas

* By process, IAV contributions dominated by NPP, significantly offset by
Rh, and negligibly influenced by fire.

e 2011 anomaly in Australian NEP (40% of record global sink) wide-spread
across northern third of the continent.

* No evidence of inherent shift in the sensitivity of vegetation activity to
moisture availability.

* Transfer of drought response from Australian regional modelling helps
to give good predictions of IAV in global terrestrial carbon uptake.

Australian C-cycle response to water availiability %



Seasonal Drought: Northern Australian Tropical Transect
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Alternate drought response and SLI hydrology
improve CABLE ET predictions at global Fluxnet
sites: examples
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ET - Howard Springs

Model-obs comparison: monthly fluxes
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