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Abstract 

The Department of Agriculture and Food, Western Australia, has worked closely with state and 
local planners and agricultural practitioners over the last four years to develop a new way to 
identify high quality agricultural land (HQAL). This methodology combines land capability   for 
horticulture and dry land cropping and grazing with irrigation supplies, rainfall and yield information.  
It then ranks large tracts of “similar” land according to its versatility for a range of agricultural land 
uses.  This information, developed in a pilot project in the Mid West region of WA, has been 
designed to suit formal land use planning. The HQAL methodology is being extended to other parts 
of WA and has value for local planning. More work is required to establish the importance of HQAL 
in WA and nationally. 

Introduction 

In Australia, planning for agricultural land 
uses is managed primarily by the states, with 
different approaches having been adopted 
throughout the country. In Western Australia, 
planning for important agricultural land is 
guided by the Western Australian Planning 
Commission (WAPC) and its State Planning 
Policy 2.5 Land Use Planning in Rural Areas 
(May 2012). Identification of important areas 
of agricultural land has been supported by the 
Department of Agriculture and Food, Western 
Australia (DAFWA) for many decades.  
DAFWA previously prepared ‘blobby’ regional 
scale maps which highlighted Agricultural 
Priority Management Areas for the former 
State Planning Policy (2002). Detailed land 
capability mapping has also been published 
on the web since 2008 (SLIP NRM 2014), 
and before that time in technical reports and 
maps.   

Despite this information having been 
available for many years, it has not always 
been well adopted or understood.  Planning 
for agriculture has largely remained 
piecemeal with decisions still favouring 
traditional urban developments in a business 
as usual approach.  

The implications for the long term 
sustainability of food production is that 
agricultural industries and community 
demands for fresh food are not factored into 
the continuous cycle of agricultural 

displacement and relocation.  The availability 
of areas with good quality land and water for 
agriculture to relocate to is decreasing and it 
is instead being displaced into areas that are 
generally less productive with more variable 
climate.  

The Planning Institute of Australia has 
recognised this continual pressure and the 
resultant conflicts as a significant problem. 
They state that “...there has not been much 
attention to planning for the protection of land 
that grows food..” (PIA 2011, page 3). They 
continue to say that “the production of food 
from land is an ongoing use and paving over 
of it for urban development, potentially 
restricting it by rural residential development, 
or extracting the resources and interfering 
with the landscape, does not allow the land to 
continually produce food.”  

The requirement for this information is now 
embedded in the WAPC State Planning 
Policy 2.5 Land Use Planning in Rural Areas 
(2013) and Rural Planning Guidelines (2014). 
DAFWA provides interpreted base data about 
the agricultural land quality such as HQAL 
and the planning system considers other land 
requirements and consults with local 
communities to identify Priority Agricultural 
Land.  
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Identification of high quality 
agricultural land in the Geraldton 
planning region  

In the Geraldton area in the Mid West region 
of Western Australia (Figure 1), DAFWA 
worked closely with local and state level 
planners to learn what would be most useful 
for them to more effectively plan for 
agricultural land. Using these insights, the 
project team brought together a range of 
analyses in a format that contributes 
information about agricultural land quality and 
potential value into local and regional 
planning outcomes. This pilot project 
produced information at a regional and local 
scale for the Geraldton planning region (Tille 
et al 2013).  

  

Figure 1: Location of Study area of HQAL 
pilot project, which was the Geraldton 
Planning Region. For more information on 
this figure, contact Dennis van Gool at the 
Department of Agriculture and Food, Western 
Australia on 9368 3899. 

 

The need for concise agricultural information 
for planners was identified at a variety of 
levels to support the decision making 
process.   

This information needs to: 

 identify land and water resources of 
greatest priority for agriculture; 

 be relatively easy to incorporate into the 
planning system; 

 provide justification for the allocation of 
resources to agriculture; and 

 place potential agricultural production 
using the resources in a broader 
(regional, state-wide or national) context. 

High Quality Agricultural Land (HQAL) is 
defined as:  Areas of land identified from a 
combination of soil, land capability, water 
resource and rainfall data as the most 
productive and versatile for either irrigated or 
broadacre agriculture. 

The HQAL approach generates a series of 
maps and tables which characterise 
agricultural land in a way that planners and 
investors can readily understand. Relatively 
detailed maps show the area’s potential for 
broadacre and irrigated agriculture (Figures 2 
and 3).  These detailed maps were the basis 
for defining the simpler map of agricultural 
land areas (ALAs) across the Geraldton area 
(red lines shown in Figures 2 and 3). ALAs 
are reasonably homogeneous in terms of 
agricultural productivity and are identified at a 
scale suitable for strategic planning. 

An important part of the process is the 
characterisation of each ALA in two-page 
information sheets.  These contain 
descriptions of the ALA’s location, natural 
characteristics and agricultural importance, 
as well as listing its opportunities and 
constraints. Also included is information on 
remnant vegetation, lot sizes and the 
potential dollar value of agricultural 
production. 
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Figure 2:  Potential wheat yield (Includes rainfall) overlain (in red) with boundaries of Agricultural 
Land Areas. For more information on this figure, contact Dennis van Gool at the Department of 
Agriculture and Food, Western Australia on 9368 3899. 
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Figure 3:  Potential irrigated agriculture (includes ground water) overlain (in red) with boundaries of 
Agricultural Land Areas. For more information contact Dennis van Gool at the Department of 
Agriculture and Food, Western Australia on 9368 3899. 

 

 

Figure 4: Groupings of Agriculture Land Areas in the Geraldton Planning Region. For more 
information on this figure, contact Dennis van Gool at the Department of Agriculture and Food, 
Western Australia on 9368 3899. 

 

Finally, the ALAs were grouped according to 
the level of versatility within the study region 
(Figure 4).based on potential for both 
broadacre and irrigated agriculture, using 
criteria such as yield and water resources.  

This information has been provided to 
planners in the Geraldton area who are using 

it as an additional layer to inform their 
decisions. For the first time planners have 
access to clear, detailed and easy to 
understand information about land with 
agricultural significance to make evidence 
based decisions.  This complements the type 
of information available for competing land 
uses such as urban expansion, industrial 
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development, conservation and mineral 
extraction.  

It should be acknowledged that, while the 
data driven methodology is viewed as a 
benefit, it is not a quick fix. The information 
takes time to compile and requires intense 
input from experienced professionals across 
multiple disciplines. Additionally, in WA, as in 
other areas, good water information, though 
available, is difficult to summarise 
meaningfully. Rushing the work will devalue 
the outputs or lead to errors. 

Pressure at the peri-urban fringe - 
what’s the issue for agriculture? 

In Australia, some of the most fertile land 
occurs in and around major urban areas 
(Budge et al 2012). This is generally because 
European settlement concentrated around 
areas which were good for producing food. 

Like the other major urban areas in the rest of 
Australia, however, Perth is growing, 
populations are expanding and limited natural 
resources are becoming more sought after. 
At the same time, agriculture and food 
production are increasingly important both at 
a local grass roots level and as a significant 
part of the state and national export 
economy. 

Clearly illustrating this growth pressure is the 
WAPC’s plan for Perth, ‘Directions 2031and 
beyond’. This plan addresses urban growth 
needs and potentials for the Perth and 
adjoining Peel regions of WA. It includes a 
series of published ABS population forecasts, 
indicating that the population of Perth and 
Peel regions will increase from the 2010 
figure of 1.4 million to somewhere between 
2.4 and 2.88 million people by 2031. This 
would mean that there would be a need of up 
to 429,000 additional dwellings (WAPC 
2010). 

With such pressures on state and local 
governments around the Perth area to 
provide land for housing, existing planning 
mechanisms continue to allocate food 
producing areas to urban and rural residential 
development. Additionally, water supplies are 
allocated to “future urban water supply” 
making long term agricultural developments 
impossible. As urban and lifestyle 
development expands and swallows up food 
production areas on the peri-urban fringe, the 

demand for food production also increases 
with the population growth. 

So is it important to have food grown 
close to major centres?  

If we look at a graph of vegetable production 
around Sydney in NSW (Figure 5), we see 
that the majority of vegetable production 
occurs regionally, a long way from the city 
centre, so perhaps not? 

 

Figure 5. NSW vegetable production 1997 
Source: ABS data in Sinclair (2003). For 
more information on this figure, contact 
Dennis van Gool at the Department of 
Agriculture and Food, Western Australia on 
9368 3899. 

 

However, if we look at the figures for 
perishable, leafy vegetables (Figure 6) the 
graph looks very different.  

 

Figure 6. NSW perishable vegetable 
production 1997 Source: ABS data in Sinclair 
(2003). For more information on this figure, 
contact Dennis van Gool at the Department of 
Agriculture and Food, Western Australia on 
9368 3899. 

 

Not surprisingly perishable food is 
located close to where it is used. 

In WA, like Sydney, a significant proportion of 
irrigated leafy vegetable crops occur in the 
local government areas at the periphery of 
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greater Perth. For example, about 25% of the 
state’s lettuce crop was grown in the Perth 
region in 2010-11 (ABS 2012). Over time with 
the expansion of the urban corridors, 
traditional growing areas have been 
displaced, meaning that they must either 
cease production or move to the next 
available patch of land that is suitable to 
continue their production (e.g. a shift from the 
Perth suburb of Spearwood to the outer 
suburb of Baldivis, where they are currently 
under pressure to move again).  

Buxton and Low Choy (2007) have examined 
the pattern of development where, as urban 
areas expand, neighbouring agricultural 
production areas often intensify. There is 
generally a shift to higher yielding or higher 
value production in these areas, such as a 
move from grazing to intensive horticulture. 
Less intensive agricultural activities may 
relocate or decline. As reported by Mewitt et 
al (2013), peri‐urban farmers benefit from 
being close to a larger, wealthier consumer 
base and a larger labour market. They can, 
however, be negatively affected by 
restrictions on farm activities such as noise, 
odour, stock movements and the use of 
agricultural sprays.  

The choices of new areas for agriculture to 
move into are at greater distances from 
markets and may be less fertile or capable. 
Developing such areas requires massive 
energy inputs like fuel, fertilisers, irrigation 
and land levelling which, according to 
Montanarella (2014), ultimately results in 
highly unsustainable agricultural models. This 
finding accords with a study of urban 
expansion in China, where the new 
agricultural land developed to replace losses 
to urban expansion was 80% less productive 
(Huimin Yan et al, 2008). 

 

Figure 7a - Percentage area change within 
parcel size categories from 1992 to 2008 in 
Coastal shires of South West of Western 
Australia from Geraldton to Albany (Short et 
al 2011). For more information on this figure, 
contact Dennis van Gool at the Department of 
Agriculture and Food, Western Australia on 
9368 3899. 

 

Analysis by DAFWA has found that the 
eventual decline of agriculture in peri-urban 
areas has mainly been driven by gradual 
subdivision of larger areas of land to smaller 
lots of < 5ha (Figure 7a, Short et al 2011). 
Small lot sizes constrain the land use 
flexibility and are generally viewed as being 
unviable for profitable agricultural production.  

Compounding this, there has also been more 
subdivision occurring on land with high 
capability for agriculture (Figure 7b). 

 

Figure 7b - How much of this change 
occurred on good agricultural land (Short et al 
2011). For more information on this figure, 
contact Dennis van Gool at the Department of 
Agriculture and Food, Western Australia on 
9368 3899. 

 

So, asks Santhanam-Martin and Lawrence 
(2011), what happens in 30 years time when 
both domestic and international food demand 
have increased substantially and perhaps the 
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price signals, consumer tastes and market 
demands have changed? Thirty years on, 
some of our better, more versatile areas for 
food production close to Perth may have 
been overtaken by bitumen, bricks and 
concrete, and water supplies reallocated. 
Many food production areas will have moved 
even further to the north and south of Perth 
where the economies of distance from 
markets are more prominent. As Santhanam-
Martin and Lawrence (2011) point out, there’s 
an irreversibility here that does not feature in 
market calculus.  

This is an opportune time to mention northern 
Australia, which is being promoted for new 
irrigated agricultural development, partially as 
a solution to diminishing areas of productive 
land in the south.  As a general observation, 
however, there is only modest development 
potential in northern Australia, but it is 
overestimated. CSIRO (2009) indicate that 
the development of surface water in the north 
is highly constrained and 600GL of 
groundwater has the most potential for 
agricultural use.  This could potentially result 
in another 60,000 hectares of intensive 
irrigated agriculture if capital investment is 
made to develop the new areas.  

The biggest limitation for intensive agriculture 
is water and some will argue that the 60,000 
hectare estimate for northern Australia was 
overly pessimistic.  Certainly, with the 
landscape characteristics featured in the 
CSIRO report, and with unlimited funds and 
creative solutions, anything is possible. But 
with severe climate and soil constraints, 
among other difficulties, the costs associated 
with agricultural development, transport and 
storage are either underestimated or 
misunderstood.   

Creative solutions were also mentioned.  In 
Australia, as in a number of developed 
countries around the world, public research 
and development spending in agriculture has 
not increased at all since the late 1970’s 
(Sheng et al. 2009).  This suggests that our 
ability to develop new and innovative 
technologies to effectively utilise the harsh 
and challenging environment in northern 
Australia is limited.  Large scale expansion of 
new agricultural production there will be 
difficult, if not impossible.  Northern Australia 
might replace irrigated agricultural production 
lost to urban expansion in southern Australia; 

however this replacement will be associated 
with higher costs. 

Why then is our identification of 
high quality agricultural land in the 
Geraldton Planning Region so 
important? 

The total additional groundwater available in 
the South West of WA in 2009 was 
approximately 567,000ML (Department of 
Water 2009). Additional surface water was 
estimated at 118,000ML (Westrup et al 
2007). The Australian Water Resources 
Assessment (NLWRA 2000) estimates that 
40% of groundwater and 66% of surface 
water supplies are used for irrigation.  Hence 
a realistic potential increase in the area of 
land in the south west which could be used 
for irrigation is perhaps about 80,000 
hectares.  One of the few areas where new 
large horticultural developments could occur 
in the south west extends from Gingin to 
Dongara, associated with the water resource 
potential of the North Perth Basin aquifers (D 
Bennett, DAFWA, pers. comm.). These 
aquifers underlie part of the HQAL pilot study 
area with additional HQAL analysis expected 
to cover the rest of the North Perth Basin.  
This development potential compares to the 
potential in the north of Australia, but with a 
more temperate climate, closer proximity to 
markets and lower development costs. 

Gaps in the analysis 

Useful contextual information about 
agricultural land applicable at regional or local 
scales is remarkably sparse in Australia.  The 
HQAL methodology is limited in that it 
currently only ranks agricultural land within a 
specified region, but how important is it for 
the state or for Australia?  For the high quality 
agricultural land methodology like our report 
for the Geraldton planning region to be 
successful, more effort is needed in the 
relative assessments of agricultural land, 
water and agricultural industries at the state 
and national scale.  In time this comparison 
may be possible, however a much larger area 
of the agricultural region needs to be 
analysed for this to be achieved. 

The data presented from opposite sides of 
the country in Figures 5, 6 and 7 also 
highlights the problem. We have quite a lot of 
very good, very big picture data (e.g. the 
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amount of vegetable production in Australia). 
We also have a lot of very detailed 
information such as the high quality 
agricultural land analysis in Geraldton. 
However, what we are missing is the 
intermediate level of data, which is usually 
regional and state summary information that 
looks at subcomponents of industries and 
resources (such as the graphs in Figures 5 
and 6). This information:  

Allows ranking of agricultural land between 
regions (ie, Is my good land the same as 
yours?). Studies use different data and 
methods, which does not make them wrong, 
just hard to compare; 

Provides summaries that allow us to sensibly 
connect the big picture with what is 
happening on the ground, and establish why 
managing the best agricultural land is 
important. For example, on one hand there 
are large areas of cropping land in south west 
Western Australia which are not under 
pressure from urban growth, but areas  
suitable for intensive irrigated horticulture with 
a combination of good land and water are 
very scarce and difficult to replace. 

In conclusion 

The benefits of the HQAL process are that it 
can rank large tracts of land according to 
versatility for agricultural production and it 
highlights the local and regional benefits of 
these agricultural resources. By doing this, it 
identifies the “crown jewels”, the best portions 
of land and associated water resources. 
These areas are small and difficult to replace. 

The HQAL method is data driven, transparent 
and defendable.  There is a lot of information 
summarised as part of the process, and this 
is all available for making informed planning 
decisions. When incorporated into town 
planning schemes, it will formally guide the 
development of agricultural resources. 

Still missing from this process, however, is 
the State and National context.  We have 
demonstrated that the most versatile land 
(and water) is a small area, and locally 
important.  However it is not immediately 
clear that the North Perth Basin aquifers are 
possibly the last remaining area with 
significant additional development potential 
for irrigated agriculture in the south west of 

Western Australia.  As such it is an important 
resource for the state and Australia. 

If this link from local through to state 
significance is not forged, the risk is that by 
not looking at the state and national 
perspective, some of the most strategically 
important areas of agricultural land will fail to 
be identified. 
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