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Introduction 
Å Tropical savanna ecosystems are a major contributor to global CO2, N2O & CH4 

Å Increasing pressure to develop agriculture - deep-rooted native trees replaced 
with shallow rooted pasture species  

Å The Daly River catchment of northern Australia has large areas of cleared 
native savanna vegetation for pasture. NOW change to hardwood species. 

Å Understanding impacts a key to sustainable management 

 

 

·What is the impact of Land Use and 
Land Cover Change (LULCC) on 
climate (GHG) and hydrological 
processes (ET)  across the 
catchment? 

· Today look at total GHG budget 

 



Research themes 
ÅLink to climate change 

policy 
ïResearch needed to 

improved understanding 
of savanna carbon stocks 
and flows 

ÅVegetation and soil 
derived emissions and 
sinks 

ÅFire derived GHG 
emissions (WALFA et al.) 

ÅCarbon Farming 

ïTotal savanna GHG 
balance required 

ÅScientific basis for 
verification essential 
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Understanding Carbon Dioxide Fluxes 

(Trumbore et al. 2006) 

Á Canopy photosynthesis 
function of light, available 
water, nutrients, VPD,  
Leaf Area Index and CO2 
concentration. 

Á Strongly climate modified 
Á Autotrophic respiration 

depends on 
photosynthesis and 
temperature 

Á Heterotrophic respiration 
dependant on water and 
modified by temperature 

Á Short and long term 
exchanges which are 
modified by LULCC 

Á Other GHGs too! 
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L a n d ï u s e   c h a n g e   s e q u e n c e  
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CH4, N2O, CO2 

Eddy-covariance towers 
Automated trace gas system 
Manual trace gas chambers 
Soil nutrient and moisture 

Modelling (NCAT, DNDC) 

Spatial and  
temporal variability 

Mechanisms  
controlling emissions 
Physical, chemical and 
biological soil properties 

Land use   
  change       
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Effect of Fire 
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Study Area 

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

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

Å Savanna vegetation (tree/grass), with varying 
structural attributes 

Å Low relief catchment (0-475m), with skeletal, 
uniform sands, earths, texture contrast and 
cracking clay soils 

Å 4-8% of catchment suitable for agriculture (earth 
soils) 



CO2 exchange using flux towers 

Å The only method of directly determining 
fluxes. 

Å Non-invasive 
Å Measures at whole ecosystem level above 

canopy 
Å Gives Net Ecosystem Exchange (~NEE) of 

CO2 
Å Can calculate Gross Primary Production 

and Ecosystem Respiration 
Å Also measures evapotranspiration and 

energy 
Å Most accurate method but is complex. 
Å Hourly measurements continuously over 

years (scale up to annual sink/source) 
Å Complementary to other techniques (top-

down and bottom-up) 
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Daly River savanna uncleared 
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Daly River regrowth site 
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Daly River savanna Regowth 


