Temporal variability in Alice Springs Mulga:
Influence of extreme precipitation on carbon source-sink strength
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Research Questions
Alice Springs Mulga

How does precipitation variability
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Four Topics
Responses to precipitation pulses

o LeafLight Response e Fluxes — springtime
« Soil moisture e whbar ol Ly g e Fluxes — summertime




Heavy Rainfall
Sep 2010 — Mar 2011

549 mm in 203 days (Sep — Mar)
Total: 549.2 mm

Days: 267 (Sep — May)

Max daily total: 62 mm

Max 30-min total: 38.2 mm
Waves of wet & dry periods
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December Precipitation Pulse
Summer Leaf Physiology
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APAR curve before 10AM

e Black symbols: preceding 12 mm
rainfall, grey symbols following

e Midday xylem ¥ ranged from
-5.2 MPa to -7.5 MPa

 Late afternoon xylem ¥ ranged
from -3.4 MPa to -5.2 MPa

PAR (umol.m-2.s-1)

 Pre-rainfall (dry soil), photosyn-
ethtic capacity at full-light was
limited, especially at midday

e Midday autotrophic respiration
1.75 pre- and post-rainfall

« Morning R_higher post- than pre-

rainfall

Photosynthesis (umolC0O2.m-2.s-1)

APAR curve after 10AM
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Carbon partitioning
Nocturnal extrapolation v Diurnal light response curve
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Separation of net ecosystem exchange into assimilation (Falge et al. 2001);
and respiration using a light response curve approach: ("9'9€ €t ak ‘
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« Avoid extrapolation of nocturnal fluxes into diurnal respiration

« Vapour pressure deficit: constrain GPP due to stomatal response to
drought

« Temperature: constrain R,

« R =1.75umol (m~?LA)s" @ LAl=0.6 = 1.05 umol (m~ GA) s™
* R, =0.94umolm=?s’;A=0.11 umolm=s’

R.=R, +R_; Within-canopy recycling?



Soil Water Content

Surface

« Rapid wetting and drying responses
e Soil wettest under mulga
e Driestin bare soil during inter-rain

periods
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Soil Water Content
100-120 cm

« Minimal wetting and drying responses
Wettest in bare soil
e Driest under mulga, increasing only following ex-

treme precipitation
Bare soil
— ——— Mulga
15 --------- Understory ———————] S —
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Water Fluxes
B&ET
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e Evaluate carbon and water responses to precipitation pulses in
November and February-March, constrasting:

e ET . B
- R.&GPP - R_/GPP



Carbon Fluxes

F,R &GPP

NEE
(mmol m2 day™)

Carbon Flux

(mmol m2 day™)

R_/GPP
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Carbon Fluxes
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November Precipitation Pulse
Low ET, GPP & R_— High B & R_/ GPP
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February Precipitation Pulse
High ET, GPP & R,— Low B & R_/ GPP
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Conclusions
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Thank you

Questions?






