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Introduction

Tropicalsavannaecosystems are a majopntributor to global CQ N,O& CH

Increasing pressure to develop agricultdideeprooted native trees replaced
with shallow rooted pasture species

The Daly River catchment of northern Australia has large areas of cleared
native savannavegetation for pastureNOWchange to hardwoodpecies.

Understandingmpacts a key to sustainable management

What is the impacof Land Use anc a=
Regional Climat Global Climate
climate (GHG) and hydrological . '
processes (ET) across the e
Air tempsrature Precipitation

catchment?
Today look at total GHG budget Rk A co,

Radiation CH,
Heat

Water

Momentum

Trace gasses
Structure (albedo, roughness)

Composition (species type and
leaf/basal area)
Function (plant/leaf physiology)




H Energyg

Electricity 2
H Energyg

Stationary energy ¥
H Energyg .

Transport
B Energyg Fugitive

Research themes  _a

A Link to climate change S8
<

policy

. IndUStrlal Nathonal Groenhowe Gas Inrentory
i Research needed to = Waste
. . M Agriculture
improved understanding Total 540 (Mt CO2e) e
of savanna carbon stocks
and flows 3.4 AGRICULTURE

Crops, Soil and Fire-Related Emissions

A/egetation and soil

The estimated emissions from the other 4gricuiture sub-sectors m 2009 were:

de rIVEd emissions and * 0.05 Mt from Rice cultivation, a 90.6 per cent (0.4 Mt) decrease since 1990;
S| n kS + 14.2 Mt from Agricuitural soils, an 5.6 per cent (0.8 Mt) increase since 1990;
+ 12.1 Mt from Prescribed burning of savannas, a 83.8 per cent (5.5 Mt) increase since 1990; and
A: | re derlve d G H G + 0.3 Mt from Field burning of agricultural residues, a 5.9 per cent (0.02 Mt) mcrease since 1990.
emissions (WALFA et al.)
Figure 17: Trends in CO ¢ emissions from the crop, soil and fire related subsectors 1990 - 2009
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Understanding Carbon

Canopy photosynthesis
function of light, available
water, nutrients, VPD,
Leaf Area Index and GO
concentration.

Strongly climate modified
Autotrophic respiration
depends on
photosynthesis and
temperature
Heterotrophic respiration
dependant on water and
modified by temperature
Short and long term
exchanges which are
modified by LULCC
Other GHGs too!

Dioxide Flux

Ecosystem respiration

Photosynthesis

Above-ground
respiration

Autotrophic
respiration

Allocation

Below-ground
respiration

-

(Trumboreet al. 2006)



Slant respi: oil and litter Disturbance
1
) resp

: A\ /\ A

NPP. . —'—p NBP

Short term “Medium- te Long-term
uptake storage storage



Land 7T use change sequence >

Greenhouse gas exchange
CQ N,O CH

Co N,O CH
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Soil carbon change

- Years under different landse

Courtesy Stephen Livesl&n{Melb)



AIms
GHG dynamics and nutrient cycling
In north Australian savannas

CH, N,O, CQ
Spatial and Land use Mechanisms
temporal variability change controlling emissions
Physical, chemical and
: Contribution of biological soil properties
[ Effect of Flre] [ termites }

Methods

Eddycovariance towers
Automated trace gas system
Manual trace gas chambers

Soll nutrient and moisture
ModellingiNCATDNDG
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Study Area

Daly River catchment covers approx 53,000 sq.
and 200 km south of Darwin 1 i

Rainfall dominated by short, intense wet seasor . . . ..
decreases from north west (~1400mm) to south
east (~700mm)

Savannaegetation (tree/grass), with varying

structural attributes
Low relief catchment (@75m), with skeletal,
I ..

Rainfall (mm)

uniform sands, earths, texture contrast and
cracking clay soils i
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4-8% of catchment suitable for agriculture (earth
soils)
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CQ exchange using flux towers

The only method of directly determining
fluxes

Noninvasive

Measuresat whole ecosystemevel above
canopy

GivesNet EcosystemExchange~NEE)of
CQ

Can calculate Gross Primary Production
and EcosystenRespiration

Also measures evapotranspiration and
energy

Most accuratemethod but iscomplex
Hourly measurementscontinuously over
years(scaleup to annualsink/source)
Complementaryto other techniques(top-
down andbottom-up)




Net Ecosystem Production

AEddy
covariance
measurements
of NEP

ANeural network
model for
ecosystem
respiration (R,)

ANEP = GPP i
R

e

AJncertainties in
methodologies

Carbon flux (mgCO,.m?.s™")
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1.0 -

Carbon fluxes Day 350-360 2001

0.8
06
0.4 -

Iy

02"ﬁpﬁﬁjﬁjfﬁfThﬁF1nUL
I

fh\‘

oOOoboor

A S 50 E el Vi e P AU -
- - 80000 0po o obnoopd
,C‘AI -(‘_1\].,_‘:} g A 570 PN

7 ; I".:

0.0 *
-0.2
-0.4
-0.6 |
-0.8 t
-1.0}
1.2}
1.4
-1.6
-1.81}

I/ T *Il K, > v lJ }'{1

=
-t

—o— Net ecosystem production
- Ecosystem respiration
o— Gross primary production

iy

o | 4

Y A ,.r._ A
YD

*d,

-2.0
OOOO

sink

1200
Time (hours)

2400




53 ' . elev 71m May 2,2004,  Eyeait 6.00km |

Y

i

8.







Daly: Rlverregrowth sne [T e
(14°n 7 Qp N @ Mieis P p:y @ o ng 50 | '

L y Riv
N p
! N\
! ] X,
| g e A
! wy

P e o "d—'ﬂ-"‘—' o .,lei >

D Daly River.Syr | ; N \3

e 2
I = |
,, { ’_J'—/
: 4 51 -
’l Frr o =
) r; P
L L "'&e"ts P o) i .

~———

" L |
e he !
/ ; Ej Daly. River t'Jncleared
©.2008 MapData Sciences PtyLtd) PSMA
"7 -~
: © 2008 Cnes/Spotimage’ aron (,oogle ;

|
i

14°08'35.99"S  131°23'20.56"E elev 72m May 2, 2004 Eyealt 6.00km |






