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Importance of the savanna land 

surface in the earth system

Á Local savanna surface 

water and heat balance 

influences regional 

climate through 

biophysics (heat, 

moisture, energy)

Á Regional to global 

coupling

Á Coupled to global climate 

through biogeochemical

cycles (C, N, P, etc.)

Á Changes in climate 

inherently influence 

global circulation

Á So savanna land surface 

and Carbon cycle are 

important

Chapin, Beringer et al. Science (2000)



Savannas and the global carbon cycle

ÁSavannas 30 % global NPP
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Australian tropical savannas

Á Savanna - trees (C3) and grass (C4)

Á Open-forest/woodland savanna 25% 

of Australia, ~2 million km2

Á Mining, Tourism, Pastoralism, 

Culturally

Á Cyclones, grazing and FIRE are 

disturbances

Á Highly seasonal climate in the wet-

dry tropics
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Research questions

What is the impact of fires in 

the savannas on:

ÅBiomass burning emissions

ÅLeaf to Ecosystem carbon 

budgets

ÅNon-CO2 trace gasses

ÅEnergy and water balances

ÅLocal climate and boundary 

layer

ÅRegional climate feedbacks
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ÅIn 1992 7.4 x 106 ha 

burnt

Å5.5% of the NT land 

area

ÅCombine scars and 

vegetation distribution

ÅIncorporate emission 

factors

Å29.5 x 106 t biomass

Å11.3 Tg CO2

Å5.23x10-3 Tg TPM

Beringer et al. (1995)

Biomass burning emissions
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Cernusak et al. (2006)

ÅLeaf level carbon balance

ÅHigh carbon cost to recover


