Explanatory notes for the map “Interpretation of livestock density and net primary productivity”
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1. Livestock density

The base data was sourced from the Australian Bureau of Statistics Agricultural Census 2001 (the most recent available).  The data items used are as follows:

Number of cattle for all purposes excluding house cows.

Cattle raising is carried out in all States of Australia over an area extending across nearly half the continental landmass.  There are two major sectors. Dairy production is concentrated on improved pastures in the high-rainfall coastal regions of eastern and southern Australia, from north Queensland to Adelaide, and in south-western Australia and northern Tasmania.  Beef cattle are distributed widely throughout Australia, occurring in most areas where primary production as possible.   Because cattle are much larger animals than sheep and consume more fodder per head, cattle numbers were multiplied by 8 to give an approximation to the number of sheep that could be substituted.

Number of sheep and lambs for all purposes.

Sheep are produced in a wide range of climates from arid and semi-arid parts of inland Australia, to the high rainfall zones of NSW, Victoria and South Australia but are relatively rare in tropical Australia. There are several sectors.  Prime lamb production in Australia is usually confined to areas of good pastoral conditions and high rainfall.  Wool production on the other hand is spread throughout the sheep producing areas. Older sheep may be sold for mutton or exported as live sheep. All these categories are assumed to have an equal rating for density purposes. 

Total Area of Ag Holdings

Includes all land occupied or maintained by the respondent, land worked for the respondent by sharefarmers and all road permits. Excludes all land leased or rented by the respondent to other farmers. Measured in hectares.

The ABS data are coded to the Australian Standard Geographical Classification (ASGC).  The hierarchical levels of this structure are:


State


SD
(Statistical Division)


SSD
(Statistical Sub Division)


SLA
(Statistical Local Area).

In this case, the livestock data were coded to SLA, of which there are approximately 1,350 covering all Australia without gap or overlap. SLAs vary enormously in terms of size and shape, meaning that it is difficult to gain a broad scale impression of livestock density.  To overcome this, a powerful surface fitting program (http://cres.anu.edu.au/outputs/anusplin.php) was used to create a smooth surface from the irregularly-shaped SLAs. This was achieved by the following steps:

· Finding the centroid (loosely, centre) of each SLA

· Attaching the variables to these

· Dividing total DSE by Total Area of Ag Holdings to get an estimate of livestock density (the range was 0 to 11 DSE)

· Fitting a surface to log density

· Checking that the fitted surface is a reasonable representation of the statistical data (the estimated average error is 1.7 DSE)

 2. Net primary productivity 

The net primary productivity data came from the annual 1-km NPP MODIS dataset for 2001, 2002 and 2003.  Mean NPP values was calculated for the three years and converted into NPP in tonne per hectare. Values ranged from less than 1 tonne per hectare to over 23 t/ha in the Johnstone and Tully catchments in Queensland.

Further and technical details are available here:

http://edcdaac.usgs.gov/modis/mod17a3.asp
http://modis.gsfc.nasa.gov/data/atbd/atbd_mod16.pdf

3. Combining 1 and 2 to achieve the interpretive map

	The NPP data was classified into:

	1
low 

< 2 t/ha

	2 
medium
2 - 10 

	3 
high 

> 10 

	

	And the DSE data into:

	1 
low 

< 0.3 DSE

	2 
medium
0.3 - 1.0

	3 
high

1.0 – 3.2


*Classes 3 and 4 were later added together for the cross-tab.
The two classifications were intersected and the resultant cross-tabulation is shown below:

	in km2
	NPP

	DSE
	Low
	Medium
	High

	Low
	4,106,933 
	848,397 
	18,734 

	Medium
	668,604 
	1,437,360 
	94,382 

	High
	20,649 
	266,216 
	236,187 


	in %
	NPP

	DSE
	Low
	Medium
	High

	Low
	53%
	11%
	0%

	Medium
	9%
	19%
	1%

	High
	0%
	3%
	3%


4. Interpretation

Much of Australia has very low carrying capacity.  Higher livestock densities are found in the southern areas.  NPP shows a slightly different pattern with higher values restricted to forested areas in Tasmania and near coastal areas, but these coastal areas include the tropics as well as temperate areas.

The reader should be aware that, although this map presents a continuous surface for livestock density, the actual distributions and levels may be quite different at the regional or local scale. 

First, since land use and land cover were not factored in this analysis, it includes areas where livestock grazing does not occur.  We do not know whether livestock are grazing in woodlands, forests and in some of the conservation/reserve areas.  According to the ABS statistics, for example, the SLA of Laverton in WA has about 3,000 sheep and 7,000 cattle, yet has almost none of its area classified to grazing. There will be other SLAs with forest and woodland land covers, yet livestock may or may not be grazing there. 

Second, a factor of 8 was applied to cattle numbers; this is probably a reasonable approximation for grazing beef cattle but is not appropriate for dairy cattle, where a higher factor is required.

Third, the NPP surface includes woodland and forest that are rarely consumed by livestock as well as pastures and crops—the high NPP of forests is obvious in the figure.  We could have calculated NPP only for pasturelands but for the same reasons above, there may be livestock grazing outside of pasturelands and this would not be accurate.  The NPP was calculated for a longer time frame that was after the period covered by the ABS census and covered a period of severe drought in eastern Australia that may alter the boundaries between the categories. The NPP surface too is continuous.

Fourth, the ABS data does not include native or introduced wild animals or anything else that can consume pasture and contribute to grazing pressure.

This map gives an overview impression of the broad scale distribution of total livestock stocking rate across Australia. In some areas this relates to the approximate distribution of net primary production. In other areas, such as southern Western Australia and northern Northern Territory and Queensland, it does relate well. This is probably because net primary production includes estimates of forest and woodland growth and covers a period of major drought in eastern Australia during 2003-03, or the livestock density is shown smoothed over areas that are not used for grazing. 
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