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The three primary drivers of change in the rangelands are:

• seasonal quality: essentially the amount and distribution of 
rainfall and its interaction with vegetation

• grazing pressure: the degree to which the rangeland is 
grazed by livestock, and native and introduced herbivores

• fire.

Seasonal quality and its variation is determined by climatic 
conditions. In most of the rangelands, climatic variation within and 
between years is significant and a major concern for management. 
Climate interaction with vegetation determines grazing values and 
erosion risk.

Grazing pressure is the demand–supply ratio between forage 
needs of herbivores and the forage supply in a pasture at a specific 
time, and can be managed by varying the number of livestock, and 
native and introduced herbivores according to the forage available 
in pastoral vegetation types and land systems. The aim is to match 
grazing pressure to the sustainable capacity of the rangeland 
vegetation.

Fire occurs from natural and human causes, especially in the 
Northern Rangelands, with limited options to manage its extent 
and severity.

Managers can use knowledge of the interactions between the 
drivers to develop sustainable pastoral rangeland management. 
Measurable changes in pastoral condition and trends in response 
to management are usually over many seasons, and sometimes 
over decades. Management plans also need to extend over long 
periods, usually five or more years.

2.1 Seasonal quality
Year-to-year variation in rainfall is a major driver of rangeland 
degradation and recovery. Rainfall is highly variable throughout much 
of the WA rangelands, both spatially (across the area) and temporally 
(through time). When combined with the relatively low productivity of 
much of the rangeland vegetation, this high variability complicates 
management by causing large variations in available forage. DAFWA 
scores seasonal quality based on long-term (1900–2015) rainfall and its 
seasonal distribution (summer and winter; see Appendix A).

The desirable perennial component of rangeland pastures is particularly 
susceptible — because it is more palatable — to the high grazing 
pressure that occurs when the stocking rate does not fall as fast as the 
forage supply in years of poor seasonal quality. This mismatch between 
grazing pressure and forage supply is more important in the Southern 
Rangelands, where the between-year variation in rainfall is very high.

Key message 1: In the Northern Rangelands, seasonal quality 
was generally above average or average at the LCD scale in 
2009–15.

Favourable seasons, such as those in the Northern Rangelands over 
the past six years, provided an opportunity to encourage recruitment 
and establishment of desirable perennials (Table 2.1.1 and Figure 2.1.1).

Key message 2: In the Kimberley, seasonal quality was 
generally above average or average at the LCD scale in 1994–
2015.

The extended good conditions have provided good opportunities for 
recruitment and establishment of desirable perennials.
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Figure 2.1.1 Seasonal quality in the Northern Rangelands (October to September), 2012–13 to 2014–15

Table 2.1.1 Seasonal quality in the Northern Rangelands, 2009–15 (2 WARMS assessment periods)

LCD Number of sites

Average long-term  
(116 years) summer 

rainfall (mm)

Seasonal quality (2009–15)
Percentage of sites 
above average (%)

Percentage of sites 
average (%)

Percentage of sites 
below average (%)

1 North Kimberley 46 787 100 0 0

2 Halls Creek – East Kimberley 113 536 96 4 0

3 Derby – West Kimberley 175 508 97 3 0

4 Broome 39 463 100 0 0

5 De Grey 63 249 100 0 0

6 Roebourne – Port Hedland 71 221 80 20 0

7 East Pilbara 26 195 100 0 0

8 Ashburton 50 177 50 50 0

0

Kilometres
Area excluded from LCDs (includes UCL and reserves)

Seasonal quality
Land Conservation District boundaryAbove average

Average
Below average

400 800
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Key message 3: In the Southern Rangelands, seasonal quality 
is highly variable within the region and between years.

Year-to-year variation in seasonal quality resulted in large between-
year variation in forage quality and quantity. This variability is typical 
of the region, making rangeland management and setting the balance 
between livestock numbers and available forage challenging. Variation 
across the Southern Rangelands is shown in Table 2.1.2, and between 
years in Figure 2.1.2.

Table 2.1.2 Seasonal quality in the Southern Rangelands, 2005–15 (2 WARMS assessment periods)

LCD
Number of 

sites

Average long-term 
(116 years) winter 

rainfall (mm)

Seasonal quality (2005–15)
Percentage of sites 
above average (%)

Percentage of sites 
average (%)

Percentage of sites 
below average (%)

9 Gascoyne – Ashburton Headwaters 75 90 (136)* 75 22 3
10 Upper Gascoyne 57 110 (107)* 26 55 19
11 Wiluna 77 83 (135)* 50 29 21
12 Lyndon 47 125 15 57 28
13 Gascoyne–Wooramel 49 137 0 4 96
14 Shark Bay 33 162 0 6 94
15 Murchison 80 128 0 44 56
16 Meekatharra 60 100 2 45 53
17 Cue 16 114 44 56 0
18 Mount Magnet 35 133 37 60 3
19 Sandstone 45 122 31 42 27
20 Yalgoo 52 157 36 52 12
21 Perenjori 8 200 0 100 0
22 Binnu 2 257 0 0 100
23 Mount Marshall 3 158 33 67 0
24 North-eastern Goldfields 102 100 5 86 9
25 Kalgoorlie 72 119 27 65 8
26 Yilgarn 6 162 60 20 20
27 Nullarbor – Eyre Highway 130 109 46 44 10

* Average summer rainfall is shown in brackets because these LCDs are in a transitional zone from summer to winter rainfall (Appendix A).
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Figure 2.1.2 Seasonal quality in the Southern Rangelands (April to March), 2011–15
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Key message 4: In the Southern Rangelands, an increase 
in the proportion of summer rainfall may reduce shrub 
productivity and increase soil erosion.

In much of the Southern Rangelands, winter rainfall is more important 
than summer rainfall in determining the dynamics of shrubland 
vegetation; however, since 2000 there has been an increase in the 
proportion of annual rainfall in summer (increase of 40mm in average 
summer rainfall) and a decrease of 22mm in the average winter rainfall. 
This change in seasonal rainfall may reduce shrub recruitment and 
survival that is reliant on winter rainfall, and may also increase soil 
erosion as a result of an increase in intense summer rainfall (see also 
Section 3.4).

In 1983 with slightly below-average rainfall, 
pasture produced 250kg of herbage per hectare 

In 1984 with above-average rainfall, pasture 
produced 750kg of herbage per hectare 

In 1987 with drought conditions, pasture 
produced 15kg of herbage per hectare

Annual seasonal quality affects annual biomass and the opportunity to recruit perennials. The seasonal quality affects the number of livestock that can be 
sustainably grazed.

Sources of information
Bastin, G & the Australian Collaborative Rangeland Information System 
(ACRIS) Management Committee 2008, Rangelands 2008 – Taking the 
Pulse, The ACRIS Management Committee, National Land and Water 
Resources Audit, Canberra, available at environment.gov.au/land/
rangelands/acris/index.html. 

http://www.environment.gov.au/land/rangelands/acris/index.html
http://www.environment.gov.au/land/rangelands/acris/index.html
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The Present CC determined at the last inspection (2002–09) is the 
Potential CC discounted to reflect land degradation (Table 2.2.1). 
The Present CC assumes that there will be average seasons over 5 
to 10 years. As seasonal variability is high, especially in the Southern 
Rangelands, the actual annual carrying capacity is often quite different 
from the estimated Present CC.

Table 2.2.1 Total Potential CC and Present CC for the WA rangelands

Region Potential CC (CU) Present CC (CU)

Kimberley 825 400 584 160

Pilbara 252 180 202 630

Southern Rangelands 541 800 386 500

2.2 Grazing pressure
The aim of grazing management is to match forage use to forage 
supply, without depleting the palatable perennial component of a 
rangelands pasture. Pastoral managers achieve this balance by 
manipulating total grazing pressure (through changed stocking rate) 
so that it does not exceed seasonal available forage. Total grazing 
pressure is the demand for forage by all herbivores.

An indication of grazing pressure can be inferred from the Annual 
Return of Livestock and Improvements (ARLI) submitted to the PLB 
by leaseholders and estimates of seasonal quality. The ARLI does not 
account for grazing from native and introduced herbivores. Livestock 
numbers vary greatly between stations, with some stations — such 
as those used for conservation purposes — being virtually destocked, 
while a number of stations have been running livestock numbers 
above the Potential CC. In this report, the individual station ARLIs are 
aggregated at the LCD and regional scale.

Because there is no direct measure of grazing pressure used in the 
WA rangelands, this report shows the relationship between livestock 
number (from ARLI) and seasonal quality, and livestock numbers over 
time compared to the estimated Potential CC.

The Potential CC of an area is the estimated long-term carrying 
capacity that assumes the natural vegetation is in good condition, that 
stations are fully developed (with a sufficient number and distribution 
of watering points), and that all areas are accessible to livestock. The 
Potential CC does not account for introduced pastures, such as any 
intensified agriculture or centre pivots (see Section 1.3 ).

Cattle in the east Kimberley
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Figure 2.2.2 Cattle units, annual rainfall decile and desirable grass 
frequency in the Pilbara, 1985–2015

Key message 1: Managers can control grazing pressure.

Kimberley cattle numbers (expressed as cattle units) have increased 
over the last 20 years, in a period when seasonal conditions were 
generally good (annual rainfall decile 8, 9 or 10), with no consecutive 
poor seasons (below decile 5) (Figure 2.2.1). In the Pilbara, cattle 
numbers have increased over the last 20 years, despite variable 
seasonal conditions (Figure 2.2.2).
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Figure 2.2.1 Cattle units, annual rainfall decile and desirable grass 
frequency in the Kimberley, 1985–2015

Based on the 5-year (2010–14) average livestock numbers, 80% of 
stations in the De Grey LCD and 43% of stations in the North Kimberley 
LCD were running above the Potential CC (Figure 2.2.3). In 2014, 
livestock numbers were above the Potential CC on 30% of Kimberley 
stations and 44% of Pilbara stations. 
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Figure 2.2.3 Percentage of stations in each LCD in the Northern Rangelands with average livestock numbers above the Potential CC, 2010–14
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Figure 2.2.4 Cattle units, annual rainfall decile and average density of 
desirable perennials in the Southern Rangelands,  
1985–2015

In the Southern Rangelands, livestock numbers (expressed as cattle 
units) have remained relatively stable over the last 30 years (Figure 
2.2.4). Some LCDs had increased numbers of livestock — Wiluna 
(81%), Nullarbor – Eyre Highway (63%) and Upper Gascoyne LCD 
(23%) — while many LCDs had substantially reduced numbers of 
livestock, such as Cue (–75%), Mount Magnet (–75%), Murchison 
(–73%) and Yalgoo (–76%).

Based on the 5-year (2010–14) average livestock numbers, 50% of 
stations in the Upper Gascoyne LCD were running above the Potential 
CC, while many stations were running well below the Potential CC 
(Figure 2.2.5). In 2014, livestock numbers were above the Potential CC 
on 11% of stations.

Key message 2: Grazing pressure management needs to 
respond rapidly to changes in seasonal quality and resource 
condition.

Pasture productivity drops substantially in poor seasons (below-
average seasonal quality) and often drops faster than the total grazing 
pressure. This unintentional lag in management response can be a 
major cause of unsustainable grazing pressure.

Key message 3: Appropriate grazing pressure management 
will lead to improved vegetation condition and positive 
trends.

Grazing pressure is not evenly distributed in a paddock. Desirable 
perennials are ‘decreasers’ because they are highly palatable to 
livestock. Palatable perennials are preferentially grazed, even when 
there is an excess of other forage, leading to a decreased number of 
desirable perennials. 
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Figure 2.2.5 Percentage of stations in each LCD in the Southern Rangelands with average livestock numbers above the Potential CC, 2010–14
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Figure 2.3.1 The timing of fire occurring in the Kimberley, 2015
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2.3 Fire
Fire in the rangelands is an important driver of soil cover, including litter, 
botanical composition and forage supply for grazing animals. It is a 
natural part of the ecology and many grassland types in the Northern 
Rangelands, particularly in the Kimberley, owe their continuance to 
fire because fire is a major factor in maintaining the open savannas. 
Increased fire frequency and intensity can damage the rangelands, 
as can the absence of fire where it was once part of the ecosystem. 
Controlled fires with a specific objective, such as the removal of woody 
plants, can be beneficial.

Fire interacts with grazing and weather to have complex effects on 
rangeland condition and livestock production. Uncontrolled or poorly 
managed fires (wildfires) can kill pasture and overstorey species, 
reducing pastoral productivity. When fire removes soil cover, the soil 
is more susceptible to erosion. More frequent and intense fires have 
increased soil erosion and decreased water quality through increased 
sediment content in parts of the Ord River and Fitzroy River catchments.

Fire frequency, intensity, and season affect pastoral vegetation in 
different ways and there can be a cumulative effect. The interval 
between fires is an important component of fire regimes (Department of 
Agriculture and Food, Western Australia 2010).

Data on Kimberley fire occurrence and spatial extent were obtained in 
January 2016 from the North Australian Fire Information (NAFI) website, 
firenorth.org.au, which provides information on the timing of fires 
(Figure 2.3.1), their spatial extent and, by comparison across years, the 
frequency with which a given area is burnt across northern Australia 
(Figure 2.3.2). These data are collected and analysed to provide 
assessments of fires in particular areas.

The NAFI website has been recently updated to include fire data for all 
the Western Australian rangelands.

http://www.firenorth.org.au
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Figure 2.3.2 The number of years an area in the Kimberley burnt between 
2000 and 2014
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Key message 1: Fire is common in the Kimberley and, to a 
lesser extent, in the Pilbara.

Each year, extensive areas of the Kimberley rangelands are burnt by 
wildfire and on average, 28% (58 000km2) of pastoral station area is 
burnt (Figures 2.3.2 and 2.3.3). Fire has a major effect on soil cover, 
often leaving some areas bare at the start of the wet season, which in 
turn increases the risk of overland water flow and erosion.
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Key message 2: Fire is less common in the Southern 
Rangelands.

Large, intense fires can occur following prolonged periods of above-
average rainfall that produce high fuel loads. This situation has 
occurred in recent years in the Nullarbor and Gascoyne.

Key message 3: Increased frequency and severity of fire 
increases the risk of soil erosion and reduces water quality.

Fire removes soil cover (standing plant cover and litter) which increases 
the risk of wind and water erosion, and reduces available forage which 
may lead to overgrazing. Late dry season fires generally leave the soil 
unprotected at the start of the wet season when intense thunderstorms 
occur.

Key message 4: Post-fire management is important for 
vegetation recovery.

When only a small proportion of a paddock is burned, the green shoots 
of recovering desirable perennials are very palatable to livestock, 
leading to heavy grazing pressure on the regrowth — with livestock 
ignoring the dry standing forage in other parts of the paddock — and 
the possible localised decline of rangeland vegetation condition.

Sources of information
North Australian Fire Information (NAFI), viewed January 2016, firenorth.
org.au/nafi3/

Department of Agriculture and Food, Western Australia 2010, Fire 
management guidelines for Kimberley pastoral rangelands, Department 
of Agriculture and Food, Western Australia, Perth.

Rangelands NRM, Western Australia 2015, Guiding principles for fire 
management in the WA rangelands, viewed August 2016, webadmin.
communitycreative.com.au/uploads/rangelands/misc%20documents/
Fire%20Forum/RangelandsFireGuidingPrinciples_Aug15_lowres.pdf

Stretch, J 1996, ‘Fire management of spinifex pastures in the coastal 
and west Pilbara’, Miscellaneous publication 23/96, Agriculture Western 
Australia, Perth. 

Pasture before burning (July) Burnt pasture (October) 

Pasture 8 months after burning 
(June) 

Pasture 25 months after burning 
(November)

Sequence of recovery photos in burnt tussock grass pasture in the east 
Kimberley
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http://www.firenorth.org.au/nafi3/
http://www.firenorth.org.au/nafi3/
http://webadmin.communitycreative.com.au/uploads/rangelands/misc%20documents/Fire%20Forum/RangelandsFireGuidingPrinciples_Aug15_lowres.pdf
http://webadmin.communitycreative.com.au/uploads/rangelands/misc%20documents/Fire%20Forum/RangelandsFireGuidingPrinciples_Aug15_lowres.pdf
http://webadmin.communitycreative.com.au/uploads/rangelands/misc%20documents/Fire%20Forum/RangelandsFireGuidingPrinciples_Aug15_lowres.pdf
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