Fire iIn Australian Savannas: from leaf to
landscape
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Importance of the savanna land
surface in the earth system

A Local savanna surface
water and heat balance
iInfluences regional
climate through
biophysics (heat,
moisture, energy)

A Regional to global

Global coupling

Regional coupling

coupling AT

A Coupled to global climate Regional ———» Global
through biogeochemical climate = climate
cycles (C, N, P, etc.)

A Changes in climate E:%t co,
inherently influence Albedo CHy

global circulation

A So savanna land surface
and Carbon cycle are
Important

Ecosystems

Chapin, Beringer et al. Science (2000)



Savannas and the global carbon cycle

A Savannas 30 % global NPP

TABLE 6.6. Productivity per day and per unit leaf area®.

Daily NPP per Daily NPP
Season length” ground arca Total LAI° per leaf area  Annual NPP
Biome (days) (gm?d?) (m*m™) (gm?d™) (Pg yr-1) *
Tropical forests 365 6.8 6.0 1.14 17.8
Temperate forests 250 6.2 6.0 1.03 15
Boreal forests 150 25 35 0.72 3.1
—vediterrarearr st 200 2.0 2.0 2.50
Tropical savannas and grasslands 200 54 5.0 1.08 16.8
Temperate grasslands 150 5.0 35 i3 2.4
Deserts 100 2.5 1.0 2.50 15
Arctic tundra 100 1.8 1.0 1.80 0.8
Crops 200 3.1 4.0 0.76 8.0
o Calculated from Table 6.3. NPP is expressed in units of dry mass. Total 51.9

® Estimated.

¢ Data from Gower (2002).
* ' After Fiellg, Behrenfeld, Randerson and Falkowski, Science 281, 237-240, 1998,
1Pg=10"g.



Australian tropical savannas

Savanna - trees (C3) and grass (C4)
Open-forest/woodland savanna 25%
of Australia, ~2 million km?

A Mining, Tourism, Pastoralism,
Culturally

A Cyclones, grazing and FIRE are
disturbances

A Highly seasonal climate in the wet-
dry tropics

> >

450 8
400 + 1~ -
350 + 1s g
e 300 + l I =
= -+ 5 =
~— 250 4+ =
I 14 g
= 200 + M RF Eo , =
CG —— T S
o 150 8_
100 + Annual rainfall 4+ 2 g
1756 mm LLI

+ 1
- 0 Early dry season Late dry season

(Russel-Smith efal 2000)

Jan Mar May Jul Sep Nov



Research guestions

What is the impact of fires in
the savannas on:

ABiomass burning emissions

A _eaf to Ecosystem carbon
budgets

Mon-CO, trace gasses
AEnergy and water balances

A ocal climate and boundary
layer

ARegional climate feedbacks

Global coupling

Regional coupling
X

Regional Global
climate =—— climate

Heat
o
Albedo 4

Ecosystems

Fig. 1 The processes that couple high-latitude ecosystems to re-

gional climate (through albedo and water/energy flux) and to !




Research guestions

ABiomass burning emissions

Global coupling

Regional coupling
X

Regional Global
gate = climate

Ecosystems

Fig. 1 The processes that couple high-latitude ecosystems to re-
gional climate (through albedo and water/energy flux) and to
global climate (through CO5 and CH; flux)




Biomass burning emissions

Fire Mosaics - NT 1992

An 1992 7.4 x 108 ha
burnt

56.5% of the NT land
area

ACombine scars and
vegetation distribution

Ancorporate emission
factors

£9.5 x 106 t biomass
A1.3 Tg CO,
55.23x103 Tg TPM

Beringer et al. (1995)



Research guestions

A_eaf to Ecosystem carbon
budgets

Global coupling

Regional coupling
X

Regional Global
climate =—— climate

Ecosystems

Fig. 1 The processes that couple high-latitude ecosystems to re-
gional climate (through albedo and water/energy flux) and to
global climate (through CO5 and CH; flux)




A eaf level carbon balance
Adigh carbon cost to recover

E. miniata mature

E. miniata expanding

E. tetrodonta mature

E. tetrodonta expanding
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Figure 6. The relationship between photosynthesis and stomatal
conductance in Eucalyptus miniata and Eucalyptus tetrodonta
leaves under light-saturated conditions (photon fHux

density > 1000 umol m~ s7'). Data are shown for both mature and
expanding leaves, and include both burned and unburned trees.

Cernusak et al. (2006)



