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Background notes

As requested in letter of invitation to Dr David Garnett (CEO, Tropical Savannas Management CRC), these
notes briefly address:

e background on the role of the Tropical Savannas CRC
e history of savanna burning
e options for mitigating the greenhouse gas emissions from savanna burning

I. Role of Tropical Savannas Management CRC (TSCRC)

The TSCRC is primarily a public good CRC whose main research foci are to ensure that the vast area of
the northern savannas (~1.9 M km2, or a quarter of Australia) are managed sustainably to provide long-
term benefits (economic, aesthetic, social and cultural) to those who use them, and maintain healthy
ecological processes, biodiversity and habitat. The Tropical Savannas CRC was first established in 1996, and
renewed in 2001. In 2006, the CRC failed to gain funding for its third-round CRC proposal. However, this
year the Commonwealth has provided interim funding to enable the TSCRC Board to develop a new
funding bid for the next round.

Given the pervasive extent and impact of fire (see following) in the northern savannas, the TSCRC has
maintained a strong commitment to applied landscape management fire research throughout its tenure.
This has included research programs focusing on fire and pastoral management, biodiversity management,
and indigenous knowledge systems. Importantly, given the vast spatial scales of the fire-prone north, and
associated very limited infrastructure and sparse population density, the TSCRC (together with its partner
agencies) has played a major national role in the development of remote sensing (satellite-based) systems
for daily monitoring and mapping of fire extent, and the development of simple-to-use web-based fire
“mapping information systems such as the North Australia Fire Information website (www.firenorth.org.au).

From 2000, the TSCRC has also supported a major initiative on improving estimates of greenhouse gas
(GHG) emissions from savanna burning. This research has focused largely on the 28,000 km? West Arnhem
Land Fire Abatement (WALFA) project area. Data collected through that program substantially informs the
methodology of the National Greenhouse Gas Inventory (NGGI). Through that GHG emissions
assessment program, the TSCRC and its research partners (including CSIRO, Bushfires NT, the former
Australian Greenhouse Office [now DCC], and regional and peak body indigenous organisations [e.g.
Northern Land Council-——NLC; North Australia Indigenous Land & Sea Management Alliance—NAILSMA])
are acknowledged as international leaders in the field.




2. Savanna burning and GHG emissions from northern Australia

Contributions from savanna burning to Australia’s NGGI amount to ~1-3% annually, depending on the
magnitude of respective fire seasons. Recent assessment of the extent of burning derived from satellite
imagery shows that, over the period [997-2004, an average of approximately 370,000 km2 (19%) of the 1.9
M km? tropical savannas was burnt annually, mostly under severe late dry season (Aug-Nov) conditions
(Figure 1). This comprises ~70% of national fire extent over the same period. In annually reliable high
rainfall (generally >900 mm) savanna regions, available fuel accumulation (mostly grass, litter) is sufficient to
carry fire on an annual basis—human ignition patterns are the main drivers of recurrent fire extent. With
declining rainfall, and associated decreasing annual reliability, antecedent rainfall accumulation over a
number of growing seasons becomes increasingly important (Meyer 2004; Russell-Smith et al. 2007).
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Figure |: Fire frequency in the tropical savannas, with fire mapping derived from coarse resolution (~1 km? pixels)
AVHRR imagery. Tropical savannas region north of line, derived from IBRA regionalisation.

The seasonality of savanna fire extent by jurisdiction is given below in Figure 2. These fire mapping data are
derived from MODIS imagery (pixel size 250 m X 250 m), averaged for the period 2004-2007. The early
dry season (EDS) is defined here as comprising the months Jan-july. The late dry season (LDS) comprises
the months Aug-Dec. The figure clearly illustrates the current predominance of LDS fires across the
savannas.
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Figure 2: Seasonal extent of burning by jurisdiction, 2004-2007, for 1.9M km?2 tropical savannas region, derived
from MODIS satellite imagery

Taking these same fire extent data, and applying the current NGGI GHG accounting methodology (AGO
2007) modified for seasonality based on data given in Russell-Smith et al. (2008), we can estimate that total
GHG emissions for the four-year assessment period were [2.2 Mt CO»-e, with ~80% contributed in the
LDS period (Figure 3). More than half the GHG emissions from savanna burning emanate from the NT.
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Figure 3: Seasonal extent of GHG emissions from savanna burning by jurisdiction, 2004-2007, for |.9M km?
tropical savannas region

2.1 GHG emissions from savanna burning

Fire is a dominant conservation and land management issue for the Australian tropical savannas. Reliable
monsoonal (summer) rainfall and sustained high temperatures drive periods of rapid plant growth
alternating with intense seasonal droughts of more than 6 months when no rain falls, evaporation rates are
high and grasses cure rapidly. This regular annual cycle of several months of rapid fuel production, followed
quickly by an equivalent or longer period of dry, often windy conditions that favour ignitions and fire
spread, make the grassy savannas extraordinarily fire prone.







