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Summary 
This report has been prepared to satisfy the Commissioner for Soil and Land 
Conservation’s obligation under section 137 (2) of the Land Administration Act 1997 to 
report on the current condition of land under pastoral lease in Western Australia.  

Pastoral leases for livestock grazing cover 40% of the Western Australian rangelands 
(about 860 000 square kilometres). Data in this report is presented at the land 
conservation district (LCD) scale. 

Rangeland condition is determined with regard to the presence of perennial pasture 
species that are productive and highly palatable to livestock, and soil condition. 
Although assessing rangeland condition by on-ground assessment (traversing) ceased 
in 2009, it is still reported because it remains the most reliable spatial dataset for 
condition, which cannot be reliably measured by remotely sensed data.  

Kimberley 

• WARMS data, vegetation cover and seasonal greenness estimates indicate that 
rangeland condition was generally stable or improved in 2017. 

• Vegetation cover decreased within the Halls Creek – East Kimberley LCD indicating 
areas where rangeland condition is at risk of decline.  

• Fire reduced vegetation cover in large areas of the Broome and North Kimberley 
LCDs. 

The outlook for rangeland condition in the Kimberley is stable or improving. 

Pilbara 

• Vegetation cover was stable or increased for the three most productive pasture types 
across the region’s LCDs. However, WARMS data indicate rangeland condition has 
declined slightly in the Ashburton LCD. 

• Vegetation cover decreased and seasonal greenness was below-average in the 
Ashburton LCD, indicating areas where rangeland condition is at risk of decline.  

The outlook for rangeland condition in the Pilbara is generally stable or improving, 
although increasing stock numbers in the De Grey and Ashburton LCDs will increase 
the risk of degradation unless numbers are adjusted in poor seasons. 

Southern Rangelands  

• Apart from the Mount Magnet, Cue and North-eastern Goldfields LCDs, WARMS 
data indicate rangeland condition has declined across this region since 2010.  

• Vegetation cover for the three most productive pasture types was stable or increased 
in all LCDs, except the Lyndon, Upper Gascoyne, Gascoyne–Wooramel, Shark Bay, 
Yalgoo and Murchison LCDs.  
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• Large areas of the Cue, Gascoyne–Wooramel, Meekatharra, Murchison, Shark Bay, 
Upper Gascoyne and the western portion of Gascoyne – Ashburton Headwaters 
LCDs have shown below-average seasonal greenness for a number of years.  

The outlook for rangeland condition in the Southern Rangelands is for a continued 
decline if the current trend for dry winters persists.  

Recommendations 
• DPIRD, PLB, DPLH and the Commissioner for Soil and Land Conservation 

collaborate to address the key recommendations of the Auditor General’s 
Management of pastoral lands in Western Australia (dated 17 October 2017). 

• DPIRD and DPLH develop a new risk matrix for lease inspection based on economic, 
social and environmental benefits to the state. 

• DPIRD, DPLH and industry investigate lease-scale monitoring systems to support 
improved tenure and economic opportunity.  
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1 Introduction 
This report has been prepared to satisfy the Commissioner for Soil and Land 
Conservation’s obligation under section 137 (2) of the Land Administration Act 1997 to 
report on the current condition of land under pastoral lease in Western Australia. By 
agreement with the Pastoral Lands Board (PLB), the data is aggregated and reported 
according to land conservation district (LCD) boundaries. 

Pastoral stations for grazing livestock cover nearly 860 000 square kilometres (based 
on active leases as at December 2017), which is about 40% of the Western Australian 
rangelands. The pastoral rangelands encompass a range of vegetation types (tussock 
grass, hummock grass, mulga and chenopod shrubs) and various climatic zones 
(1200mm to 180mm annual rainfall).  

Rangeland condition is determined with regard to the presence of desirable plant 
species (i.e. perennial pasture species that are productive and highly palatable to 
livestock) and soil condition. The primary indicator of condition in the grasslands is the 
frequency (a proxy for density) of desirable perennial grasses, and in the shrublands, it 
is the density of desirable shrubs. 

Rangeland condition reflects the effects of three main drivers: seasonal quality (i.e. the 
timeliness and amount of rainfall (Appendix A; Watson, Thomas & Fletcher 20071), 
grazing pressure (Appendix B) and fire.  

The condition and trend of land under pastoral lease has been inferred from analysis of 
the frequency or density of desirable pasture species at WARMS sites (Appendix C), 
rainfall data and remotely sensed data. 

MODIS fractional vegetation cover data were analysed to determine trends in 
vegetation cover over the period 2008–17 (Appendix D). MODIS vegetation greenness 
index (NDVI) data were used to assess seasonal greenness during each growing 
season (Appendix E) to provide an indication of seasonal quality (in terms of timeliness 
and amount of rainfall) and the ability of the pasture to intercept and use the rainfall.  

Vegetation cover trend (analysed according to pasture type) was assessed along with 
seasonal quality to identify areas where rangeland condition was at risk of decline over 
the period 2008–17 (Appendix F).  

Historically, rangeland condition was assessed for each lease by on-ground traversing 
of the landscape. Although this monitoring ceased in 2009, it is still the most reliable 
spatial dataset for condition (Appendix G). 

There are 27 LCDs in the WA rangelands (Figure 1, Tables C1–C4). Rangeland 
condition and trend are reported at LCD and regional scales, and any leases outside a 
LCD were allocated to the nearest one for reporting. This report splits the Southern 
Rangelands into ‘upper’ and ‘lower’ zones based on annual rainfall, seasonality of 
rainfall, land type and land management issues.  
                                            
1  Watson, IW, Thomas, PWE & Fletcher, WJ 2007, ‘The first assessment, using a rangeland 

monitoring system, of change in shrub and tree populations across the arid shrublands of 
Western Australia’, The Rangeland Journal, vol. 29, pp. 25–37, doi: 10.1071/RJ07018 
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2 Hot spots 
MODIS vegetation cover change data and seasonal quality were analysed for the three 
important pasture types (productivity and area) in each LCD to identify where the 
current condition of land under pastoral lease may be at risk of decline. The aggregated 
data indicates a moderate risk in a number of LCDs (Figure 1). 

A ‘risk’ class was determined for each pixel (Appendix F) based on the trend in 
vegetation cover (Figure 2) and the seasonal quality (Figure 3) for the period 2008–17. 

 
Figure 1 Risk of rangeland condition decline for LCDs, estimated using trend in 
vegetation cover and seasonal quality, 2008–17 
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Note: The effect of fire has not been excluded and so the stable low-productivity hard spinifex 
pasture types were masked out because fire is frequent. 

Figure 2 Trend in vegetation cover relative to the mean cover, 2008–17:  
a) Kimberley, b) Pilbara and c) Southern Rangelands 

 

 
 
 
 
 
 
 
 

 

Figure 3 Seasonal quality, 2008–17 
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3 Current condition of pastoral lands  
3.1 Kimberley 
Summary 

While the general trend in rangeland condition is stable or improved (based on 
WARMS, vegetation cover and seasonal greenness), 12% of the undulating 
tussock grass woodland pasture type in the Halls Creek – East Kimberley LCD 
may be at risk of declining condition. 

There are four LCDs in the Kimberley: North Kimberley (#1), Halls Creek – East 
Kimberley (#2), Derby – West Kimberley (#3) and Broome (#4) (Figure 1).  

3.1.1 Condition 

Rangeland condition assessed by on-ground assessment (traversing) is the most 
reliable spatial dataset for condition. When last assessed between 2002 and 2009, 
rangeland condition in the Kimberley was 52% good, 32% fair and 16% poor (Table 
G1). 

The current condition of land under pastoral lease has been inferred from analyses of 
WARMS, vegetation cover and seasonal greenness data.  

3.1.2 Trend 

The frequency of desirable grasses measured on WARMS sites in the Kimberley 
averaged 77% in 2012–14 (Figure C1, Table C1). Since 2002–09, the frequency of 
desirable grasses has been stable or increased across the LCDs, suggesting a 
generally stable trend in rangeland condition (Table C1). 

Vegetation cover for the three most productive pasture types was assessed in each 
LCD. The nine pasture type by LCD combinations showed two increased and seven 
were stable (Figures D1–D3).  

These cover data were further analysed for pasture type and combined with seasonal 
quality (Chapter 2) to indicate areas where rangeland condition is at risk of decline. 
Decreased cover was detected on the pasture types with high and very high pastoral 
potential in areas that had above-average seasonal quality (Figure 2a): 

• In the North Kimberley LCD, 16% (329 700ha) of the undulating tussock grass 
woodland pasture type was rated to be at high risk of declining condition. However, 
the risk is considered to be moderate because the decrease in vegetation cover is 
largely attributed to fire, the effect of which is largely unknown.  

• In the Halls Creek – East Kimberley LCD, 12% (149 500ha) of the undulating tussock 
grass woodland pasture type and 1% (7000ha) of the cracking clay tussock grass 
pasture type was rated to be at high risk of declining condition. 

• In the Broome LCD, 5% (3300ha) of the alluvial plains with tussock grass pasture 
type was rated to be at high risk of declining condition.   
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• In the Derby – West Kimberley LCD, less than 1% (3000ha) of the alluvial plains with 
tussock grass pasture type and less than 1% (5300ha) of the cracking clay tussock 
grass pasture type was rated to be at high risk of declining condition. 

Overall, there was a moderate risk of rangeland condition decline in the North Kimberley 
LCD and a low risk in the other Kimberley LCDs (Figure 1).  

All LCDs had average or above-average seasonal greenness in 2017 (Figure E1). 
Previously reported areas of the Fitzroy Valley and Sturt Creek with persistently low 
seasonal greenness over the period 2012–16 showed average seasonal greenness in 
2017 (Figure E2). 

3.2 Pilbara 
Summary 

There have been variable trends in rangeland condition since 1994, with a general 
improvement since 2009. The 2017 analyses show a high to moderate risk of 
decline in rangeland condition in 21% of two important pasture types in the 
Ashburton LCD. 

There are four LCDs in the Pilbara: De Grey (#5), Roebourne – Port Hedland (#6), East 
Pilbara (#7) and Ashburton (#8) (Figure 1). 

3.2.1 Condition 

Rangeland condition assessed by on-ground assessment (traversing) is the most 
reliable spatial dataset for condition. When last assessed between 2001 and 2009, 
rangeland condition in the Pilbara was 64% good, 24% fair and 12% poor (Table G1). 

The current condition of land under pastoral lease has been inferred from analyses of 
WARMS, vegetation cover and seasonal greenness data. 

3.2.2 Trend 

The frequency of desirable grasses on WARMS sites in the Pilbara averaged 64% in 
2012–14 (Table C1, Figure C2). This is an overall increase of 4% between 2009 and 
2014, with the greatest increase (18%) observed in the East Pilbara LCD (Table C1).  

Since 2001–09, the frequency of desirable grasses on WARMS sites has increased in 
the East Pilbara and Roebourne – Port Hedland LCDs (Table C1, Figure C2). This 
suggests some improvement in the current condition of rangeland under pastoral lease 
in this region. However, since monitoring began in 1994, there have been variable 
trends in desirable grasses across the Pilbara, with one LCD showing an increased 
trend and four showing decreased trends (Table C1). 

Vegetation cover for the three most productive pasture types was assessed in each 
LCD. The twelve pasture type by LCD combinations showed eight increased and four 
were stable (Figures D4–D6).  

These cover data were further analysed for pasture type and combined with seasonal 
quality (Chapter 2) to indicate areas where rangeland condition is at risk of decline. 



Condition and trend of the pastoral resource base 2017 

8 

Decreased cover was detected on pasture types with high and very high pastoral 
potential in areas that had above-average seasonal quality (Figure 2b): 

• In the Ashburton LCD, 17% (57 300ha) of the river plains with tussock grass pasture 
type was rated at high risk of declining rangeland condition and 16% (53 200ha) was 
rated at moderate risk of declining condition.  

• In the Roebourne – Port Hedland LCD, 5% (25 800ha) of the alluvial plains with 
tussock grass pasture type was rated at high risk of declining condition.  

• In the De Grey LCD, 6% (9200ha) of the alluvial plains with tussock grass pasture 
type was rated at high risk of declining condition. 

• In the East Pilbara LCD, 1% (2900ha) of the alluvial plains with tussock grass 
pasture type was rated at high risk of declining condition. 

Overall, there was a moderate risk of rangeland condition decline in the Ashburton LCD 
and a low risk in the other Pilbara LCDs (Figure 1).  

Vegetation cover increased on the alluvial plains with tussock grass and shrubs pasture 
type in the East Pilbara LCD (Figure D6). This is consistent with the most recent 
WARMS data that showed an increase in Roebourne plains grass and bardie bush 
since 2009–11. 

Persistently low seasonal greenness over the past five years indicates that the upper 
Ashburton LCD has areas where rangeland condition is at risk of decline (Figure E2). 

High stock numbers in the De Grey and Ashburton LCDs (Figure B2) increase the risk 
of degradation unless numbers are adjusted in poor seasons. 

3.3 Upper Southern Rangelands 
Summary 

WARMS data indicate rangeland condition has declined since 2001–09, while 
vegetation cover on the most productive pasture types showed a variable 
response.  

The six LCDs in the upper Southern Rangelands are Gascoyne – Ashburton 
Headwaters (#9), Upper Gascoyne (#10), Wiluna (#11), Lyndon (#12), Gascoyne–
Wooramel (#13) and Meekatharra (#16) (Figure 1). 

3.3.1 Condition 

Rangeland condition assessed by on-ground assessment (traversing) is the most 
reliable spatial dataset for condition. When last assessed between 2001 and 2009, 
rangeland condition in the upper Southern Rangelands was 32% good, 39% fair and 
29% poor (Table G2). 

The current condition of land under pastoral lease has been inferred from analyses of 
WARMS, vegetation cover and seasonal greenness data. 
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3.3.2 Trend 

There are no new WARMS data to report for the upper Southern Rangelands in 2017. 
As previously reported, large decreases in the density of desirable shrubs were 
recorded on WARMS sites between 2005–10 and 2010–15. Desirable shrubs 
decreased by 16–36% in the Meekatharra, Gascoyne – Ashburton Headwaters, 
Lyndon, Gascoyne–Wooramel, Upper Gascoyne and Wiluna LCDs (Table C4). Since 
monitoring began in 1994, the density of desirable shrubs has decreased (Figure C3). 

Vegetation cover for the three most productive pasture types — breakaways and stony 
plains with halophytic shrubs; alluvial plains with halophytic shrubs; and salt lakes and 
saline vegetation —, was assessed in each LCD. The twelve pasture type by LCD 
combinations showed six had increased vegetation cover, three had stable cover and 
three had decreased cover (Figures D7–D9). Decreased cover was most evident on the 
alluvial plains with halophytic shrubs pasture type. 

These cover data were further analysed for pasture type and combined with seasonal 
quality (Chapter 2) to indicate areas where rangeland condition is at risk of decline. 
Decreased cover was detected on the pasture types with high and very high pastoral 
potential in areas that had above-average seasonal quality (Figure 2c). 

There was a moderate risk of rangeland condition decline in the Gascoyne–Wooramel 
LCD and a low risk in the other upper Southern Rangelands LCDs (Figure 1). Less than 
1% of the three most productive pasture types were at high risk of declining rangeland 
condition. 

Twenty-three per cent (341 800ha) of the alluvial plains with halophytic shrubs pasture 
type was rated at a moderate risk of declining rangeland condition, particularly in the 
Gascoyne–Wooramel LCD where vegetation cover decreased when seasonal quality 
was below-average. 

Most of the upper Southern Rangelands experienced below-average seasonal 
greenness in 2017 (Figure E1). The Gascoyne–Wooramel, Upper Gascoyne, western 
portion of Gascoyne – Ashburton Headwaters and Meekatharra LCDs have had three to 
five seasons with below-average seasonal greenness, suggesting rangeland condition 
is at risk of decline in these areas (Figure E2). 

3.4 Lower Southern Rangelands 
Summary  

WARMS data indicate rangeland condition has decreased in four LCDs since 
2005–10, while vegetation cover on the most productive pasture types showed a 
variable response. 

There are 13 LCDs in the lower Southern Rangelands, 9 of which are reported here: 
Shark Bay (#14), Murchison (#15), Cue (#17), Mount Magnet (#18), Sandstone (#19), 
Yalgoo (#20), North-eastern Goldfields (#24), Kalgoorlie (#25) and Nullarbor – Eyre 
Highway (#27) (Figure 1).  
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The small number of pastoral leases in the Perenjori (#21), Binnu (#22), Mount Marshall 
(#23) and Yilgarn (#26) LCDs were not included in the WARMS analyses for this report. 

3.4.1 Condition 
Rangeland condition assessed by on-ground assessment (traversing) is the most 
reliable spatial dataset on condition. When last assessed between 2001 and 2009, 
rangeland condition in the lower Southern Rangelands was 39% good, 39% fair and 
22% poor (Table G2). 

3.4.2 Trend 
WARMS data show variable trends in rangeland condition across the lower Southern 
Rangelands (Figure C4). Since 1994, the density of desirable shrubs increased in three 
LCDs, no change was measured in two LCDs, and the density decreased in four LCDs 
(Figure C4, Table C4). 

The WARMS assessment completed in 2017 in the North-eastern Goldfields LCD 
showed a 6% increase in the density of desirable shrubs and a 25% increase since 
WARMS monitoring began in 1994–96. Between 2005–10 and 2010–15, there was a 
20% increase in the density of desirable shrubs in the Mount Magnet LCD, 6% increase 
in the Cue LCD, 2% increase in the Yalgoo LCD and 1% increase in the Sandstone 
LCD. The density of desirable shrubs decreased in the remaining five LCDs (Table C4).  

Vegetation cover for the three most productive pasture types — breakaways and stony 
plains with halophytic shrubs; alluvial plains with halophytic shrubs; and salt lakes and 
saline vegetation —, was assessed in each LCD. The 21 pasture type by LCD 
combinations showed eight had increased vegetation cover, eight had stable cover and 
five had decreased cover (Figures D10–D12).  

These cover data were further analysed for pasture type and combined with seasonal 
quality (Chapter 2) to indicate areas where rangeland condition is at risk of decline. 
Decreased cover was detected on the pasture types with high pastoral potential in 
areas that had above-average seasonal quality (Figure 2c). 

There was a moderate risk of rangeland condition decline in the Yalgoo LCD and a low 
risk in the other lower Southern Rangelands LCDs (Figure 1). Rangeland condition was 
at a high risk of decline on 6% (112 000ha) of the breakaways and stony plains with 
halophytic shrubs; 4% (43 800ha) of the alluvial plains with halophytic shrubs; and 1% 
(12 200ha) of the salt lakes and saline vegetation pasture types.  

About 80% of the land at high risk occurs in the Yalgoo LCD, where a ground inspection 
in 2017 recorded high levels of tree mortality, the effect of which has not been 
determined. 

Most of the Cue, Mount Magnet, Murchison, Shark Bay, Yalgoo and western part of  
Sandstone LCDs had below-average seasonal greenness in 2017 (Figure E1). 
Persistently below-average seasonal greenness during the past five years was evident 
in the north-eastern half of the Shark Bay LCD, much of the Murchison LCD, northern 
part of the Yalgoo LCD and into the Cue LCD (Figure E2). The persistently below-
average seasonal greenness in the Nullarbor – Eyre Highway LCD is likely a result of 
fire.  
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Appendix A Rainfall and seasonal quality 
In the Northern Rangelands (Kimberley and Pilbara), the 2016–17 summer rainfall 
exceeded the long-term average in all LCDs (Figure A1). The 2016–17 summer rainfall 
across the region averaged 842mm (195%) compared to the long-term summer 
average of 431mm. 

 
Figure A1 Summer rainfall deciles, October 2016 to March 2017 
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The 2017 winter rainfall in the Southern Rangelands was below average in all LCDs 
(Figure A2). Overall, the 2017 winter rainfall across the region was only 55mm (49%) of 
the long-term average winter rainfall (114mm) for the Southern Rangelands. 

 
Figure A2 Winter rainfall deciles, April to September 2017  
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Seasonal quality is seasonal rainfall each year, or number of years, expressed relative 
to the long-term average seasonal rainfall. It relies upon interpolated data from the 
Bureau of Meteorology’s patched point dataset (Figure A3). 

 
Figure A3 Estimated seasonal quality for the pastoral rangelands, 2014–17  
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Appendix B Livestock numbers  
Livestock information is collected by the PLB through the Annual return of livestock and 
improvements and catalogued in DPIRD’s Pastoral livestock database. 

In 2016, 1 174 284 mature cattle, 198 891 mature sheep and 6588 mature goats were 
reported. The number of reported mature cattle was 12% higher, mature sheep were 
18% lower and mature goats were 68% lower than the 5-year average (2011–15). For 
reporting, the number of cattle, sheep and goats is expressed as ‘standard cattle units’ 
(CU) based on the animal’s feed requirements and reported as cattle unit per square 
kilometre (CU/km2). 

The Potential Carrying Capacity of a rangeland area or vegetation system is based on 
all the vegetation being in good condition, able to be accessed by stock and average 
seasonal conditions. Declining vegetation condition, the extent of infrastructure 
development (e.g. water points and fencing) and seasonal conditions will affect actual 
carrying capacity. 

In the Kimberley, the Potential Carrying Capacities are 5.0CU/km2 in the Broome LCD, 
4.8CU/km2 in the Derby – West Kimberley LCD, 3.5CU/km2 in the Halls Creek – East 
Kimberley LCD and 2.8CU/km2 in the North Kimberley LCD (Figure B1). 

In 2016, reported cattle numbers were 700 117. 

 
Figure B1 Mean reported stock densities in the Kimberley LCDs, 1994–2016 
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In the Pilbara, the Potential Carrying Capacity is 2.2CU/km2 in the Roebourne – Port 
Hedland LCD, 1.9CU/km2 in the Ashburton LCD, 1.6CU/km2 in the De Grey LCD and 
1.4CU/km2 in the East Pilbara LCD (Figure B2).  

In 2016, reported cattle numbers were 262 889. 

 
Figure B2 Mean reported stock densities in the Pilbara LCDs, 1994–2016 

In 2016, reported cattle numbers were 211 278 in the Southern Rangelands, and sheep 
numbers were 93 599 in the Nullarbor, 68 737 in the Gascoyne, 28 671 in the 
Murchison and 7884 in the Goldfields. 
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In the upper Southern Rangelands the Potential Carrying Capacity is 1.9CU/km2 in the 
Gascoyne–Wooramel and Lyndon LCDs, 1.0CU/km2 in the Upper Gascoyne LCD, 
0.9CU/km2 in the Gascoyne – Ashburton Headwaters and Meekatharra LCDs, and 
0.8CU/km2 in the Wiluna LCD (Figure B3). 

 
Figure B3 Mean reported stock densities in the upper Southern Rangelands 
LCDs, 2004–2016 

In the lower Southern Rangelands the Potential Carrying Capacity is 1.5CU/km2 in the 
Shark Bay LCD, 1.1CU/km2 in the Mount Magnet and Murchison LCDs, 1.0CU/km2 in 
the Cue and Nullarbor – Eyre Highway LCDs, 0.9CU/km2 in the Kalgoorlie, Sandstone 
and Yalgoo LCDs, and 0.8CU/km2 in the North-eastern Goldfields LCD (Figure B4). 

 
Figure B4 Mean reported stock densities in the lower Southern Rangelands LCDs, 
2004–2016  
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Appendix C WARMS analysis 
WARMS provides information on rangeland condition in the pastoral rangelands at a 
regional or district scale, not the lease scale. WARMS comprises a set of fixed sites on 
representative areas of pastoral land, with 633 grassland sites assessed every three 
years, and 989 shrubland sites assessed every five years. 

Figure C1 shows the mean frequency of desirable grasses for each assessment period 
and LCD in the Kimberley. Table C1 shows there was a general increase in the 
frequency of desirable grasses since 1994. The frequency of desirable grasses ranges 
between 85% and 95% for pasture in good condition and 30% to 45% for pasture in 
poor condition (Table C2).  

 
A1 to A8 = Assessment 1 to Assessment 8 
Note: Data for the third year of Assessment 8 is not yet available.  
Figure C1 Trend and mean frequency of desirable grasses in the Kimberley LCDs, 
1994–2016 
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Table C1 Percentage change in the frequency of desirable grasses in the Kimberley and Pilbara LCDs, 1994–2016 

LCD 
1994–96 to 

1997–99 (%) 
1997–99 to 

2000–02 (%) 
2000–02 to 

2003–05 (%) 
2003–05 to 

2006–08 (%) 
2006–08 to 

2009–11 (%) 
2009–11 to 

2012–14 (%) 
2012–14 to 

2015–16 (%) 
Overall 

change (%) 
Kimberley         

1 North Kimberley –3 14 –8 4 2 –2 5 7 

2 Halls Creek – 
 East Kimberley 

1 12 –2 5 –3 2 0a 17a 

3 Derby – West 
 Kimberley 

7 6 0 0 1 1 NA 18b 

4 Broome 4 –9 –1 4 1 2 0 1 

Pilbara         

5 De Grey n/a 8 –2 –3 –9 7 NA –2 c 

6 Roebourne – 
 Port Hedland 

n/a 16 –20 9 –4 6 –5 –4 d 

7 East Pilbara n/a n/a –3 –3 –6 18 NA 3 e 

8 Ashburton 8 –5 n/a n/a –4 –7 2 –22 

12 Lyndonf –2 4 –22 –3 4 –10 NA –13b 

NA = data not yet available 
n/a = not assessed 
a Reassessment of the LCD is in progress; this change in frequency is based on 70% of sites reassessed to date. 
b Assessment from 1994-96 to 2012-14 
c Assessment from 1997-99 to 2012-14 
d Assessment from 1997-99 to 2015-16 
e Assessment from 2000-02 to 2012-14 
f Lyndon LCD has grassland and shrubland sites in a transition zone between the Pilbara and Southern Rangelands. 
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Table C2 Typical frequency of desirable grasses for vegetation condition classes 
in the Kimberley, based on WARMS data 

LCD 
Good condition 

(%) 
Fair condition 

(%) 
Poor condition 

(%) 
1 North Kimberley 85 70 30a 

2 Halls Creek – East Kimberley 90 70 45 

3 Derby – West Kimberley 90 70 30 

4 Broome 95 80 45a 
a  Based on a small number of WARMS sites in the poor condition class. 

Figure C2 shows the mean frequency of desirable grasses for each assessment period 
and LCD in the Pilbara. Table C1 shows there was a general decline in the frequency of 
desirable grasses since 1994. The frequency of desirable grasses ranges between 70% 
and 75% for pasture in good condition and 20% to 30% for pasture in poor condition 
(Table C3). 

 
A1 to A8 = Assessment 1 to Assessment 8 
Note: Data for the third year of Assessment 8 is not yet available. 
Figure C2 Trend and mean frequency of desirable grasses in the Pilbara LCDs, 
1994–2016 
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Table C3 Typical frequency of desirable grasses for vegetation condition classes 
in the Pilbara, based on WARMS data 

LCD 
Good condition 

(%) 
Fair condition 

(%) 
Poor condition 

(%) 
5 De Grey 75 60 30a 

6 Roebourne – Port Hedland 75 50 30a 

7 East Pilbara 70 40 20a 

8 Ashburton 75 60 30a 

12 Lyndon 55 50 50a 
a  Based on a small number of WARMS sites in the poor condition class. 
Note: Lyndon LCD has grassland and shrubland sites in a transition zone between the Pilbara 
and Southern Rangelands. 
 

Figures C3 and C4 show the mean density of desirable shrubs for each assessment 
period and LCD in the upper and lower Southern Rangelands, respectively. Table C4 
shows there was a general decrease in the density of desirable shrubs between the 
2005–10 assessment and the 2010–15 assessment.  

 
Figure C3 Trend and mean density of desirable shrubs in the upper Southern 
Rangelands, 1994–2015  
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Figure C4 Trend and mean density of desirable shrubs in the lower Southern 
Rangelands, 1994–2015  
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Table C4 Percentage change in the density of desirable shrubs between 2005–10 
and 2010–15 in the Southern Rangelands 

LCD   

Change in density (%) 

Overall 

Above-average 
seasonal 
quality 

Average 
seasonal 
quality 

Below-average 
seasonal 
quality 

9 Gascoyne – Ashburton 
Headwaters 

–32 –36 –28 –40 

10 Upper Gascoyne –16 –22a –3 –21 
11 Wiluna –24 –16 –18 –45 
12 Lyndon –29 na –30 –28 
13 Gascoyne–Wooramel –25 na –43 –20 
14 Shark Bay –6 na –17 –3 
15 Murchison –14 –8a –17 –13 
16 Meekatharra –36 –5 –33 –52 
17 Cue 6 5 7 na 
18 Mount Magnet 20 19 24 na 
19 Sandstone 1 2 –3 29a 
20 Yalgoo 2 65 1 –6 
21 Perenjori –28 na na –28 
22 Binnu –67 na na –67a 
23 Mount Marshall –1 na na –1a 
24 North-eastern 

Goldfields 
–14 na –7 –16 

25 Kalgoorlie –9 –10 –5 –18 
26 Yilgarn –1 na na –1 
27 Nullarbor – Eyre 

Highway 
–9 –9 –10 –4 

Southern Rangelands –12 –7 –10 –18 
na = not applicable: there were no sites in this category 
a There were only a few WARMS sites in this category. 
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Appendix D Vegetation cover, 2008–17 
The following figures show the change in vegetation cover since 2008 for the most 
productive pasture types in each LCD. These data were used to determine the risk of 
decline in rangeland condition for each LCD (Figure 1). The mean vegetation cover is 
also shown. 

Trend lines were fitted to the cover data for each pasture type. Where the slope of the 
trend line is more than one standard deviation greater than the mean slope, vegetation 
cover is considered to have significantly increased; where the slope is more than one 
standard deviation less than the mean slope, vegetation cover is considered to have 
significantly decreased. 

Kimberley 

 
Figure D1 Vegetation cover of the undulating tussock grass woodland pasture 
type in Kimberley LCDs, 2008–17 
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Note: Rainfall on 5–6 June 2013 may have influenced vegetation cover across parts of the 

Broome LCD. 
Figure D2 Vegetation cover of the alluvial plains with tussock grass pasture type 
in Kimberley LCDs, 2008–17 

 

 
Figure D3 Vegetation cover of the cracking clay tussock grass pasture type in 
Kimberley LCDs, 2008–17 
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Pilbara 

Note: Rainfall on 25 May 2015 may have influenced vegetation cover across parts of 
the Pilbara. 

 
Figure D4 Vegetation cover for the alluvial plains with tussock grass pasture type 
in Pilbara LCDs, 2008–17 

 

 
Figure D5 Vegetation cover for the river plains with tussock grass pasture type in 
Pilbara LCDs, 2008–17 
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Figure D6 Vegetation cover for the alluvial plains with tussock grass and shrubs 
pasture type in Pilbara LCDs, 2008–17 

Upper Southern Rangelands 

 
Note: Rainfall on 5–6 October may have influenced vegetation cover in eastern parts of the 

Wiluna LCD in 2017.  
Figure D7 Vegetation cover for the breakaway and stony plains with halophytic 
shrubs pasture type in upper Southern Rangelands LCDs, 2008–17 

 

0

5

10

15

20

25

30

35

40

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

C
ov

er
 (%

)

Year

Ashburton De Grey
East Pilbara Roebourne
mean

0

5

10

15

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

C
ov

er
 (%

)

Year

Gascoyne - Ashburton Meekatharra
Upper Gascoyne Wiluna
mean across the Sth rangelands



Condition and trend of the pastoral resource base 2017 

27 

 
Figure D8 Vegetation cover for the alluvial plains with halophytic shrubs pasture 
type in upper Southern Rangelands LCDs, 2008–17 

 

 
Figure D9 Vegetation cover for the salt lakes and saline vegetation pasture type in 
upper Southern Rangelands LCDs, 2008–17 

0

5

10

15

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

C
ov

er
 (%

)

Year

Gascoyne - Ashburton Gascoyne-Wooramel
Lyndon Meekatharra
Upper Gascoyne Wiluna
mean across the Sth rangelands

0

5

10

15

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

C
ov

er
 (%

)

Year

Meekatharra
Wiluna
mean across the Sth rangelands



Condition and trend of the pastoral resource base 2017 

28 

Lower Southern Rangelands 

 
Figure D10 Vegetation cover for the breakaways and stony plains with halophytic 
shrubs pasture type in lower Southern Rangelands LCDs, 2008–17 

 

 
Figure D11 Vegetation cover for the alluvial plains with halophytic shrubs pasture 
type in lower Southern Rangelands LCDs, 2008–17 
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Figure D12 Vegetation cover for the salt lakes and saline vegetation pasture type 
in lower Southern Rangelands LCDs, 2008–17 
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Appendix E Seasonal vegetation greenness  
Vegetation greenness data from the MODIS NDVI were used to assess how much 
vegetation grew or ‘greened up’ (seasonal greenness) during each growing season for 
the period 2013–17. This provides an indication of seasonal effectiveness (in terms of 
the timeliness and amount of rainfall) and the ability of the pasture to intercept and use 
the rainfall.  

The seasonal greenness is determined by: 

1. calculating the green flush for each pixel for each year (i.e. the maximum NDVI 
value minus the minimum NDVI value for that year) 

2. calculating the maximum green flush that pixel has had since 2003 (note: the very 
wet year 2011 was excluded because NDVI values were outside the normal range) 

3. expressing the green flush each year as a percentage of the maximum green flush 
value (2003–17); for example, the green flush of a pixel was 10 units in 2017 and the 
maximum green flush for that pixel is 20 units, therefore the seasonal greenness in 
2017 is 50%. 

Seasonal greenness is classed as above average for values greater than 65%, average 
for values of 45–64%, below average for values of 20–44% and well below average for 
values of 1–19%. 

Poor seasonal greening in parts of the western Southern Rangelands in 2017 was a 
result of low winter rainfall (Figure E1 and Figure A2). Poor seasons result in lower 
annual biomass which increases the continuous grazing pressure on desirable shrubs. 

Large parts of the Gascoyne–Wooramel, Meekatharra, Upper Gascoyne and Murchison 
LCDs have not had an effective winter season for four or five years (Figure E2).  
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Figure E1 Seasonal greenness in 2017, based on MODIS NDVI  
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Figure E2 Number of years with poor greenness response in the last five years, 
based on seasonal greenness, 2013–17 
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Appendix F Estimating risk of declining rangeland condition 
Vegetation cover trend and seasonal quality were analysed for the three most 
productive pasture types in each LCD to show where rangeland condition may be at risk 
of decline. These pasture types are most likely to be grazed by livestock and other 
herbivores and should show the first indications of overuse. A ‘risk’ class was 
determined for each pixel (Table F1) based on the trend in vegetation cover and 
seasonal quality. The effect of fire was not excluded from the vegetation cover trend 
mapping so the stable, low-productivity hard spinifex pasture types have been masked 
out of this analysis because fire is frequent. The data was aggregated to determine the 
risk of declining rangeland condition for each LCD. 

Table F1 Risk classes based on vegetation cover trend and seasonal quality, 
2008–17 

  Seasonal quality 
  Above average Average Below average 
Vegetation 
cover 
trend 

Increased Low Low Very low 

Stable Low Low Low 

Decreased High Moderate Moderate 

 

  



Condition and trend of the pastoral resource base 2017 

34 

Appendix G On-ground traverse assessment of vegetation 
condition 
Estimates of rangeland condition were initially determined for each LCD from on-ground 
resource condition and inventory surveys carried out over the past 45 years. These 
statements of resource condition were progressively updated via a program of routine 
lease inspections, which involved assessment of rangeland vegetation condition at one-
kilometre intervals along traverses. This program ceased in 2009. Tables G1 and G2 
show the condition of pastures in each LCD as determined during the last round of 
routine lease inspections. 

Table G1 Vegetation condition of LCDs in the Northern Rangelands determined at 
the last lease inspection  

LCD 

Condition of traverse points Period condition 
was determined Good (%) Fair (%) Poor (%) 

1 North Kimberley 52 43 5 2002–07 

2 Halls Creek – East Kimberley 52 27 21 2003–09 

3 Derby – West Kimberley 50 36 14 2003–09 

4 Broome 64 29 7 2005–09 

Kimberley (mean) 52 32 16 2002–09 

5  De Grey 85 13 2 2002–08 

6  Roebourne – Port Hedland 68 23 9 2002–09 

7  East Pilbara 49 31 20 2002–08 

8  Ashburton 55 30 15 2001–08 

Pilbara (mean) 64 24 12 2001–09 

Northern Rangelands (mean) 57 29 14 2001–09 
 

  



Condition and trend of the pastoral resource base 2017 

35 

Table G2 Vegetation condition of LCDs in the Southern Rangelands determined at 
the lease inspection  

LCD 

Condition of traverse points Period condition 
was determined Good (%) Fair (%) Poor (%) 

9 Gascoyne – Ashburton Headwaters 27 40 33 2002–09 

10 Upper Gascoyne 11 34 55 2002–09 

11 Wiluna 56 32 12 2001–08 

12 Lyndon 47 33 20 2001–08 

13 Gascoyne–Wooramel 29 50 21 2003–09 

14 Shark Bay 30 54 16 2003–08 

15 Murchison 18 42 40 2003–09 

16 Meekatharra 21 45 34 2002–09 

17 Cue 21 46 33 2003–08 

18 Mount Magnet 29 47 24 2002–08 

19 Sandstone 46 36 18 2001–08 

20 Yalgoo 28 48 24 2002–08 

21 Perenjori 81 18 1 2002–04 

22 Binnu 72 8 20 2003 

23 Mount Marshall 34 44 22 2005–06 

24 North-eastern Goldfields 35 42 23 2001–09 

25 Kalgoorlie 39 43 18 2002–09 

26 Yilgarn 72 23 5 2003–07 

27 Nullarbor – Eyre Highway 63 28 9 2005–07 

Southern Rangelands (mean) 36 39 25 2001–09 
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