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Abstract 
This demographic study examines recent trends in the population of Northern Australia by climate zone. Despite 

the interest of policy makers in increasing the population of Northern Australia, little is known about the 

relationships between population change and climate zones in Australia.  Through analysis of ABS population data 

and Bureau of Meteorology climate data, this report concludes that population growth in Northern Australia has 

not kept pace with Southern Australia, with Southern Temperate and Subtropical zones making up 96% of total 

population increase in Australia between 2001 and 2019.  The demographic make-up of Northern Australia is 

different from that elsewhere and has seen rapid population aging, with Northern Australia attracting and retaining 

a relatively small proportion of international migration into Australia across different climate zones over this time 

period.  Implications for these trends include the need for policy makers to consider climate zones in more detail 

in formulating appropriate policy in the future. 

Key Findings  

• Between 2001 and 2019 the total population of Australia increased by 6,088,614 people, from just over 19 million 

to just over 25 million people.  This increase has been primarily concentrated in Southern Australia (96% of total 

population increase in Australia between 2001 and 2019) of which 63% was in Temperate areas and 33% in 

Subtropical areas of Southern Australia. Northern Australia only increased by 246,429 people or 4% of the total 

increase in Australia in the same time period. 

• The current population in Northern Australia is concentrated in Tropical (57% of Northern Australia’s population), 

Subtropical (27%) Equatorial (8%) zones, whereas in Southern Australia the population is concentrated in 

Temperate (70% of Southern Australia’s population) and Subtropical (26%) zones. 

• In arid desert regions of Southern Australia, the population declined 7.4% between 2001 and 2019. 

• Despite the increase in population for Australia as a whole, the Grassland areas of both Northern and Southern 

Australia stayed almost constant between 2001 and 2019 with an increase of only 0.2% over the period. 

• More rapid population growth in the North has occurred in Tropical and Subtropical areas which make up 72.2% 

of the population of Northern Australia in 2019 and collectively made up 82.9% of the growth in population in 

Northern Australia between 2001 and 2019, even though these climate zones only comprise 23% of the land area.  

• Population density by climate zone is significantly lower in Australian Tropical zones than for most other countries 

with a similar climate. 



 

Trends in the Population of Northern Australia by Climate Zone  page 4 

• The population structure by climate zone indicates rapid aging in Northern Australia, and a potential growth in 

working aged residents in Desert areas. 

• Indigenous populations make up a high proportion of the population in Arid zones at 28% of the population in 

Grassland areas and 23% in Desert areas in Northern Australia.  However, most of the growth (53%) in total 

indigenous population in recent years has been in Temperate zones in Southern Australia. 

• International migration has been highly concentrated in the Temperate area of Southern Australia with share of 

overseas born increasing in Southern Temperate and Subtropical zones. 

• There are lower home ownership rates in Northern Australia, and a greater proportion of families of lower income 

levels in Grassland areas but with a higher proportion of high income earners in Desert climate zones in Northern 

Australia. 

• Analysing trends by climate zones may assist in understanding population change in Northern Australia and in 

designing policies to attract and retain population in the future. 

1. Introduction 

This working paper presents an analysis and discussion of recent trends in the population of Northern Australia by 

climate zone.  The aim is to discover the distribution of the population in Northern Australia by broad climate zones 

and to determine trends in population size.  Key demographic and economic features including the population 

structure, dependency ratios, indigenous status, home ownership and international migration by climate zone are 

examined to assist in explaining these trends. 

Background and Literature Review 

Despite the recent interest shown in increasing the population of Northern Australia by government policy 

makers, (Australian Government, 2015) little attention has been paid to how the population of the region is 

distributed according to climate zones, despite the wide variety of climate zones and rainfall levels in Northern 

Australia ranging from monsoonal tropical zones to arid desert regions. Existing analysis in relation to population 

distribution and climate in Australia has often been in the context of planning for the medium or longer term 

impacts of climate change (Hugo & Wall, 2015) with a specific focus on indigenous populations in the desert (Green, 

2006) and related shifting patterns of rainfall.  Existing population estimates and analysis often follow 
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administrative boundaries of states and territories, service populations and remoteness classifications. Each of 

these reflect patterns of settlement rather than different climate zones. 

This working paper is a descriptive quantitative analysis of population data based on ABS population estimates 

from the Estimated Resident Population (ERP) between 2001 and 2019 (ABS, 2020a) and from the Censuses from 

2006, 2011 and 2016 (ABS, 2020b).  Population estimates are generated using overlay analysis techniques by 

combining climate zone data with population estimates at the SA2 level (Australian Government Bureau of 

Meteorology, 2005).   The working paper seeks to specifically understand the population size and distribution of 

people by broad climate zones in Northern Australia and to examine recent trends in population growth.  

The Australian Government in its White Paper on developing Northern Australia, proposed an ambitious 

population target stating that “We need to lay the foundations for rapid population growth and put the north on a 

trajectory to reach a population of four to five million by 2060.” (Australian Government, 2015, p4). The goal of 

increasing the population of Northern Australia from a population of 1.3 million in 2015 (Taylor et al, 2015, p3) to 

four to five million people over 45 years  was described by Taylor et al. (2015) as ambitious and challenging to 

achieve.  This target would be presumably be heavily reliant on sustained high levels of international and internal 

migration together with the retention of these migrants in these areas.  The recent COVID pandemic which has 

placed restrictions both on international migration and movements between States and Territories within Australia, 

is likely to have had an impact on the capacity to meet this population growth target. 

The policy goal of rapidly and dramatically increasing the population of Northern Australia has a long history in 

in Australia (Coombs , 1947) and (Harris, 1992) along with evidence of the challenges including environmental limits 

to population growth and the distribution of population growth across the Australian continent. Hugo (2012, p16) 

mentions the concerns raised by the geographer Griffiths Taylor as long as one hundred years ago where he stated: 

“the contemporary margins of settlement in Australia already closely approximated the limits which had been set 

by the very nature of the physical environment: whether people, plants or animals were considered, the 

appropriate environmental controls could be ignored only at a cost.” 

This settlement pattern was for most of the Australian population to be concentrated in temperate climate zones 

in the south and more specifically the southeast of the continent.  

Despite long held concerns about the environmental limits to population growth, the White Paper on 

developing Northern Australia did not specifically refer to environmental concerns or its impacts on the distribution 

or structure of future population growth other than the importance of preserving biodiversity, particularly in the 
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Great Barrier Reef. Taylor at al (2015) noted that the White Paper flagged certain towns and cities as potential 

locations where population growth could be encouraged, presumably to achieve economies of scale and scope, 

including Darwin, Cairns, Townsville and Rockhampton. However, Alice Springs was notable for its absence despite 

its relative size.   

Although the White Paper did outline ecological impacts in terms of the importance of preserving 

biodiversity, little explicit mention was made of climate or climate change being reflected in different approaches 

to development in different areas of Northern Australia (Australian Government, 2015, p147).  Environmental 

concerns in relation to population growth have been raised by different groups including policy analysts and 

planners, academics (Hugo, 2012) and (Carr,2010), and recently by government bodies with specific reference to 

climate change such as the State of the Climate Report 2018 (Australian Government Bureau of Meteorology, 2018). 

In their analysis, concerns are raised about increasing temperatures on climate and populations in different areas 

of Australia, however the impact of their analysis is based around National Resource Management (NRM) planning 

areas which do not align with the previously mentioned Northern Australia definition. 

Although the population distribution across Australia as a whole has largely followed that which was 

anticipated almost a century ago by Griffiths Taylor, he was not aware of the opportunities presented by new 

technologies in transport, renewable energy, health and communication technology nor of the challenges of future 

climate change. For planning for and understanding the existing population in Northern Australia, and to look at 

the challenges to population development and of the existing population size, it is as valuable to examine the 

population by broad climate zones. 

Recent research has found that climate plays a significant role in the decision to emigrate from tropical 

cities, particularly in older age groups (Zander and Garnett, 2020) and that as Australia becomes hotter, heat is 

likely to play a more significant role in people’s mobility decisions (Zander et al, 2016).  Internationally, recent 

research has also highlighted climate change is also likely to become an incentive for future human migration on a 

widespread and worldwide basis, with projections of increases in migration levels due to climate change expected 

to be in the hundreds of millions of people (Chen and Caldeira, 2020). Given this, and the intention to rapidly grow 

the population of Northern Australia outlined in the White Paper, somewhat surprisingly, little is known about 

existing distributions by climate zone in Australia and this research is designed to address this gap. 
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2. Methodology 

The analysis in this working paper is based upon combining climate zone data provided by the Australian 

Government Bureau of Meteorology (2005) with population data from the Australian Bureau of Statistics (ABS), 

including the Estimated Resident Population (ERP) data for the period 2001 to 2019 (ABS, 2020a) and the 2006, 

2011 and 2016 Censuses data (ABS, 2020b).  This analysis uses Geographical Information Systems (GIS) overlay 

analysis techniques using ARCGIS mapping software (see Reibel, 2007) for an outline of the use of GIS in 

demography).  

Defining Northern Australia 

For the purpose of this working paper, a definition is required for ‘Northern Australia’.  This report follows 

a definition similar to that used in the white paper on developing Northern Australia (Australian Government, 2015) 

which includes all of the Northern Territory and Northern Areas of Western Australia and Queensland above the 

tropic of Capricorn.  The approach used by Taylor et al (2015) to include ABS statistical areas at the SA2 level that 

intersect with the Tropic of Capricorn together with all of the Northern Territory was broadly followed in this 

working paper.  In this case the SA2s using ASGS 2016 were employed.  The SA2 areas used in this report are 

displayed in Figure 1. 
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Figure 1: Map of Northern Australia based upon the definition in the White Paper on Developing Northern Australia (Australian Government, 
2015). (Source: ABS (2015), Author’s calculations) 

Defining Climate Zone 

The second term to be defined for this paper is that of a climate zone, which refers to the broad climate 

classifications known as the Köppen-Geiger climate classification initially proposed by Köppen (1936).  Peel et al. 

(2007) outlined the origin of this classification system and presented updated classifications for all continents 

including Australia.  The climate classification used as the basis for analysis in this paper was obtained from the 

Australian Government Bureau of Meteorology (Australian Government Bureau of Meteorology, 2005) and is 

illustrated in figure 2.   
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Figure 2: Map of Australia by major climate zone (Source: Australian Government Bureau of Meteorology (2005)) 

The broad climate classification includes areas defined as Temperate, Grassland, Desert, Subtropical, 

Tropical and Equatorial. The classification of Australian climates is detailed in Stern et al (2000).  The climate zones 

are defined with reference to mean annual temperatures and rainfall.  For example, the dry climates are defined 

on the basis of there being an excess of evaporation over precipitation (which is determined from the mean annual 

temperature and the mean annual rainfall) Stern et al (2000, p87).  The climate zone regions are based upon rainfall 

and temperature recorded over the30-year period (1961-1990). 

As well as climate data, this report combines population data to examine population in Northern Australia 

by Climate Zone.  The software used to undertake the overlay analysis was ARCGIS. Data analysis and tabulations 

were carried out in Microsoft Excel. Population data obtained from the ABS through two different sources, the 

Estimated Resident Population (ERP) (ABS, 2020a) and the Census of Population and Housing (the Census) (ABS, 

2020b). 

Firstly, for a detailed examination of the population as a whole for the period 2001-2019 the ERP at SA2 

level was used.  This data was obtained by accessing the Australian Bureau of Statistics online resource ABS.stat 

(ABS , 2020a) and downloading tables.  For the analysis undertaken in the aged dependency ratio, ERP data grouped 
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into age ranges were also downloaded.  These tables were then complied in Microsoft Excel to build a population 

count by age range. The SA2 is an ABS defined unit that is discussed in ABS (2016).    

Data limitations and validation 

In addition to the ERP data, census data was obtained from the 2016 Census of population and housing 

(ABS, 2020b).  Census Datapacks were used that provide tables at the SA2 level and these included time series and 

general profile tables.  The author acknowledges that there are known issues with census data, including 

undercount, and ‘delicate’ nature of data collection in remote Northern areas (Carson et al, 2011, p15).  Morphy 

(2005) also criticised limitations in indigenous data collection and the lack of capacity for census data collection to 

capture indigenous family structures.  Despite the limitations listed in the census data for population counts, it is a 

unique source of data for more detailed sociodemographic characteristics at this regional level.  The decision to use 

the ERP was in order to have a detailed and lengthy time period of data, where there had already been adjustments 

made to take account of census undercount. 

In this report, the term indigenous is used to describe Aboriginal and Torres Strait Islander people and those 

who identify as both Aboriginal and Torres Strait Islander.  

Data prepared from the ERP and Census combined with the Bureau of Meteorology climate zone data was 

validated by a number of steps. Details of the SA2 level classification was obtained from ABS (2016).  This indicated 

that there should be a total of 2310 SA2 areas that cover the whole of Australia without gaps or overlaps. These 

include 18 non-spatial SA2 special purpose codes, comprising Migratory–Offshore–Shipping and No Usual Address 

codes for each State and Territory.  There were 2,310 SA2s in the input data for both the ERP and Census data.  The 

spatial overlay analysis, combining climate map data with the SA2s resulted in a small number of SA2s not being 

classified at first instance.  These included a small number of offshore islands such as the Whitsundays, Bribie Island 

and Philip Island which were manually reclassified. The validated data was then used to prepare the following 

results section. 

 

 



 

Trends in the Population of Northern Australia by Climate Zone  page 11 

3. Results  

Introduction 

In the first part of this section the population by climate zone for the whole of Australia is presented, 

followed by  Northern Australia and broken down by age structure presented in population pyramids.  The aged 

and youth dependency ratios as well as overall dependency ratios are presented together with a discussion of 

population density and growth rates.  An analysis of population by indigenous status by climate zone is presented 

as well as an analysis of international migration based upon respondents reporting being born in Australia or 

overseas, as well as an examination of economic variables of income and home ownership rates by climate zone. 

 

 

Figure 3 Map combining climate zones and SA2s using ASGS 2016 (source: ABS (2016)) and Australian Government Bureau of Meteorology 
(2005), Author’s own calculations 

Figure 3 shows there are distinctly different climate zones between Northern and Southern Australia.  

These include Temperate zones and Subtropical zones, Desert and Grassland areas in the south, and Tropical, 
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Subtropical, Equatorial, Desert and Grassland areas in the North.  Figure 3 shows the SA2s for all of Australia and 

the tropic of Capricorn, above which has been defined as Northern Australia in this analysis.   

Across Australia as a whole, the population has increased by just over 6 million people between 2001 and 

2019 (see Table 1)  Most of the increase in population in Australia has been in only two climate zones, the 

Temperate zone and Subtropical zone.  Together these two zones made up 5,904,191 or 97% of the increase 

between 2001 and 2019. 

 

Table 1 Population of Australia by Climate Zone, 2001-2019 (source: ABS (2020a)) and Australian Government Bureau of Meteorology (2005), 
Author’s own calculations) 

Climate 

Zone 

Number of 

SLAs 

Population     

2001 

Population    

2019 

Population 

Change           

2001-2019 

Population 

Growth 

Rate  

2001-2019 

Proportion of 

total 

population 

growth     

2001-2019 

Temperate 1381 12,844,755 16,661,903 3,817,148 29.72% 62.69% 

Grassland 107 683,136 703,044 19,908 2.91% 0.33% 

Desert 25 142,477 147,302 4,825 3.39% 0.08% 

Subtropical 656 5,090,309 7,177,352 2,087,043 41.00% 34.28% 

Tropical 83 423,429 563,560 140,131 33.09% 2.30% 

Equatorial 36 88,190 107,749 19,559 22.18% 0.32% 

Total 2288 19,272,296 25,360,910 6,088,614 31.59% 100.00% 

 

Population change by climate zone  

Table 2 shows population change by climate zone for Northern and Southern Australia.   
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Table 2 Northern Australia and Southern Australia population by climate zone, 2001-2019 (source: ABS (2020a) and Australian Government 
Bureau of Meteorology (2005), Author’s own calculations) 

Climate Zone Population 

2001 

Population 

2019 

Population 

Change   

2001-2019 

Proportion of 

total growth 

Population 

Growth Rate 

2001-2019 

Southern Australia 
    

Temperate        12,844,755     16,661,903       3,817,148  62.69% 29.72% 

Grassland             543,881         554,212           10,331  0.17% 1.90% 

Desert             109,982         101,803  -8,179  -0.13% -7.44% 

Subtropical          4,836,938       6,859,823       2,022,885  33.22% 41.82% 

Northern Australia 
    

Grassland             139,255         148,832             9,577  0.16% 6.88% 

Desert              32,495           45,499           13,004  0.21% 40.02% 

Subtropical             253,371         317,529           64,158  1.05% 25.32% 

Tropical             423,429         563,560         140,131  2.30% 33.09% 

Equatorial              88,190         107,749           19,559  0.32% 22.18% 

TOTAL        19,272,296     25,360,910       6,088,614  100.00% 31.59% 
  

Temperate Southern Australia increased by 3,817,148 people which made up 62.7% of the total growth in 

population in Australia between 2001 and 2019 while Subtropical Southern Australia increased by just over 2 million 

people (33.2% of the increase for Australia).  Northern Australia as a whole only made up 4.1% of the increase in 

population for Australia between 2001 and 2019.  Tropical and Subtropical areas of Northern Australia made up 

83.1% of the increase for Northern Australia.  Grassland areas of Northern Australia, that make up 22% of the 

continent by area, only increased by 9,577 people less than 0.2% of the increase of Australia over the period 2001-

2019. 

There have also been distinct patterns in the population growth rate.  Notably the population of Desert 

Southern Australia actually declined by 7.4% during 2001 to 2019.  This decline was in stark contrast to the rapid 

increase in population of 40% for Desert areas of Northern Australia. To further explore how the population has 

changed it is useful to examine the population structure broken down by age and sex as shown in the population 

pyramids in the next section. 

Population structure by climate zone 

One method that demographers traditionally use to examine populations are population pyramids.  The 

use of population pyramids and dependency ratios in demographic analysis has been described by Pezzulo (2017).  

The usefulness of the analysis of population pyramids at a subnational level to explore heterogeneity at a regional 

level was also detailed by Pezzulo (2017, p2). 



 

Trends in the Population of Northern Australia by Climate Zone  page 14 

 The population pyramids for Northern Australia and Southern Australia by climate zone were obtained from ERP 

data accessed from the ABS. The ERP for each SA2 by age group was aggregated for the period 2001-2019, and the 

results presented in Figures 4 and 5. 

 

.  

 

Figure 4 Population pyramids for Southern Australia by Climate Zone 2001-19 presenting percentage of total population by age cohort and 
sex (source: ABS (2020a)) and Australian Government Bureau of Meteorology (2005), Author’s own calculations) 

The population pyramids for different areas of Southern Australia by climate zone have distinct patterns.  

Temperate and subtropical Australia both have traditional ‘beehive’ shapes.  These reflect below replacement 

fertility, ageing and high life expectancy across the population. More recently a ‘bulge’ has developed in the mid 

age ranges for Temperate Southern Australia, and this may reflect high levels of migrants entering the population 

in these age ranges.   

Other climate zone regions, such as Desert Southern Australia have a distinct hollowing out in the mid age 

ranges.  This may reflect temporary employment and the fact younger cohorts are out-migrating.  Overall the 

proportion of younger people is low.  In Grassland areas of Southern Australia there is a distinct pattern of 

population aging with an increasing proportion of the population in older age cohorts. 
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Figure 5 Population pyramids for Northern Australia by Climate Zone 2001-19 presenting percentage of total population by age cohort and 
sex (source: ABS (2020a)) and Australian Government Bureau of Meteorology (2005), Author’s own calculations) 

The population pyramids for Northern Australia by climate zone are illustrated in figure 5.  These have 

distinct patterns that differ between climate zones and show that the population structure has changed over the 

period 2001-19.  Desert areas of Northern Australia have developed a ‘bulge’ in mid age ranges that is skewed 

towards the proportion of males in the population.  This may reflect increased levels of workers related to the 

recent mining boom in these areas.  Across all areas of Northern Australia, there has been an increased proportion 

of the population in older age cohorts over the period between 2001 and 2019.  This is indicative of population 
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aging in Northern Australia and can be explored in more detail through the examination of the aged dependency 

ratio. 

Dependency ratios by climate zone 

 The dependency ratio is the proportion of the population aged over 65 or under 15 expressed as a ratio of 

the ‘working age population’ (Pezzulo 2017, p2).  Traditionally there has been a division between an aged 

dependency ratio and a youth dependency ratio.  The aged are defined as those over 65 and the youth as those 

aged under 15.  The aged dependency ratio is calculated by dividing the population aged over 65 by those between 

15 and 65, whereas the youth dependency ratio is calculated by dividing the population aged under 15 by those 

aged 15 to 65.  Although there has been some controversy about the definition of these age ranges in academic 

literature (Crown, 1985), the standard approach has been followed in this working paper.  There has been an 

increase in the aged dependency ratio across all climate zones in Australia including rapid increases in the aged 

dependency ratio in Desert and Grassland zones.  Although the aged dependency ratio was almost constant in 

Desert areas between 2001 and 2010, since then it has also increased. 

 

 

Figure 6 Aged dependency ratio by climate zone in Northern and Southern Australia, 2001, 2010 and 2019 (source: ABS (2020a)) and 
Australian Government Bureau of Meteorology (2005), Author’s own calculations 
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Table 3 Dependency ratio by climate zone (source: ABS (2020a)) and Australian Government Bureau of Meteorology (2005), Author’s own 
calculations) 

 

Climate 

Zone 

Aged 

Dep. 

ratio 

2001 

Youth  

Dep. 

ratio 

2001 

Total 

Dep. 

ratio 

2001 

Aged 

Dep. 

ratio 

2010 

Youth 

Dep. 

ratio 

2010 

Total 

Dep. 

ratio 

2010 

Aged 

Dep. 

ratio 

2019 

Youth 

Dep. 

ratio 

2019 

Total 

Dep. 

ratio 

2019 

Southern Australia     
 

   

Temperate 19.1% 30.2% 49.3% 20.5% 27.8% 48.3% 24.2% 28.0% 52.3% 

Grassland 21.4% 35.8% 57.2% 25.1% 32.1% 57.2% 32.1% 31.1% 63.1% 

Desert 10.5% 35.5% 46.0% 12.1% 30.8% 42.9% 18.3% 31.2% 49.5% 

Subtropical 19.1% 30.5% 49.6% 20.2% 28.5% 48.6% 25.1% 29.3% 54.4% 

Northern Australia         

Grassland 7.4% 39.6% 47.0% 8.3% 33.6% 42.0% 12.1% 34.2% 46.3% 

Desert 3.3% 38.7% 42.0% 3.2% 26.9% 30.1% 5.6% 31.6% 37.1% 

Subtropical 17.1% 34.3% 51.4% 18.3% 30.8% 49.0% 25.3% 31.4% 56.7% 

Tropical 11.9% 34.9% 46.7% 13.6% 32.1% 45.7% 19.3% 30.7% 50.0% 

Equatorial 6.0% 32.2% 38.2% 8.4% 28.7% 37.2% 13.0% 29.4% 42.4% 

TOTAL 18.8% 30.7% 49.5% 20.1% 28.3% 48.4% 24.4% 28.6% 52.9% 

 

The youth dependency ratio has been declining across all areas of Australia.  In Temperate and Subtropical 

areas of Southern Australia this decline has been quite small, however, Desert areas of Australia have had the 

largest decline over the period 2001 to 2019.  This may be indicative of a potential demographic dividend in these 

areas, which Zhang et al. (2016, p2376) defined as “the accelerated development that can arise when a population 

has a relatively large proportion of working-age people coupled with effective human capital investment”. Desert 

areas now have the lowest total dependency ratio in Australia by climate zone. 

Population density 

 Northern Australia has an area comparable to the size of India or the EU but with a population in 2016 of 

only 1,127,723 people. Government policy makers have indicated that they wish to increase the population of 

Northern Australia to around 4.5 million people by 2060. 

 

Table 4 illustrates population density by climate zones..  As a whole, density in 2016 was just under 3 people 

per square kilometre, lower than most other countries. In comparison, Thailand, for example, which is 

predominantly tropical zone in Köppen climate zone classification, had a population density of 136 people per 

square kilometre in 2018 (World Bank, 2020).  Many other countries with tropical Köppen climate classifications 
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have similar population densities such as Ghana (131 per square kilometre in 2018) and Sri Lanka (345 per square 

kilometre in 2018).  This is in contrast to Australia which has a population of just under 1 person per square 

kilometre in the same climate zone, and with Northern Australia being of lower population density than Australia 

as a whole. 

 

Table 4 Population density by climate zone, Southern and Northern Australia 2016 (source: ABS (2020b)) and Australian Government Bureau 
of Meteorology (2005), Author’s own calculations) 

Climate Zone Area (km2) 
Percentage of 

Total Area 

Population 

2016 

Population 

density 

(persons/km2) 

Southern Australia 
   

Temperate                   756,903  9.85%        15,262,757  20.16 

Grassland                1,201,759  15.63%            541,102  0.45 

Desert                2,332,467  30.34%            102,424  0.04 

Subtropical                   356,703  4.64%         6,317,032  17.71 

Northern Australia 
   

Grassland                1,686,266  21.93%            142,671  0.08 

Desert                   695,600  9.05%              42,817  0.06 

Subtropical                    94,250  1.23%            309,524  3.28 

Tropical                   553,863  7.20%            531,551  0.96 

Equatorial                    10,110  0.13%            101,160  10.01 

TOTAL                7,687,922  100.00%        22,705,447  2.95 

 

Indigenous status by climate zone 

 This section of the report presents an analysis of the indigenous population by climate zone, including 

changes by climate zone between 2006 and 2016. Previous analysis by Green (2006) examined the potential impact 

of climate and climate change on indigenous communities in Northern Australia.   The analysis in this report is based 

on the 2016 census and data obtained from the time series Datapacks (ABS, 2020b) cross tabulated by climate zone. 

Table 5 illustrates the increase in indigenous population in Australia between 2006 and 2016.  Over this 

time period the indigenous population increased by 192,274 people. Of this 86.1% of the increase was in Southern 

Australia with just over half (53.5%) in the Southern Temperate zone.  Although the Southern Temperate zone 

enjoyed over half of the total increase in indigenous population in Australia, the proportion of the total population 

identifying as indigenous was only 1.8%. In Northern Australia, the Grassland areas reported 28.3% as indigenous 

and Desert areas 23.3%.  The rates of growth were highest in Temperate and Subtropical areas of Southern Australia 

where the growth rate was 58.7% and 54.8% respectively.  Although the Desert and Subtropical areas of Northern 
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Australia had a relatively small proportion of the total indigenous population, they had high growth rates of 19.6% 

and 41.5% over the decade of 2006-2016.  Tropical areas of Northern Australia also had a high growth rate of 27.0%. 

 

Table 5 Population by indigenous status by climate zone (source: ABS (2020b)) and Australian Government Bureau of Meteorology (2005), 
Author’s own calculations) 

Climate 

Zone 

Non-

Indigenous 

Population 

2006 

Non-

Indigenous 

Population 

2016 

Change in 

Non-

Indigenous 

Population 

2006-16 

Proportion 

of total 

change in 

Non-

Indigenous 

Population             

2006-2016 

Growth 

Rate 

Indigenous 

Population 

2006 

Indigenous 

Population 

2016 

Proportion 

of 

population 

indigenous 

Change in 

Indigenous 

Population 

2006-16 

Proportion 

of total 

change in 

Indigenous 

Population             

2006-2016 

Growth 

Rate 

Southern Australia 
   

 

    

 

 

Temperate 

  

12,881,588  

       

14,984,668  

    

2,103,080  62.81% 15.27% 

      

175,268        278,089  1.82% 102,821 53.48% 58.67% 

Grassland 

       

498,517  

           

511,530  

         

13,013  0.39% 2.59% 

        

25,266          29,572  5.47% 4,306 2.24% 17.04% 

Desert 

        

87,286  

             

87,875  

             

589  0.02% 0.61% 

        

13,583          14,549  14.20% 966 0.50% 7.11% 

Subtropical 

    

5,062,480  

        

6,155,057  

    

1,092,577  32.63% 19.44% 

      

104,648        161,975  2.56% 57,327 29.82% 54.78% 

Northern Australia           

Grassland 

        

90,793  

           

102,240  

         

11,447  0.34% 10.87% 

        

37,352          40,431  28.34% 3,079 1.60% 8.24% 

Desert 

        

24,173  

             

32,835  

          

8,662  0.26% 25.98% 

          

8,346            9,982  23.31% 1,636 0.85% 19.60% 

Subtropical 

       

260,421  

           

291,770  

         

31,349  0.94% 11.09% 

        

12,547          17,754  5.74% 5,207 2.71% 41.50% 

Tropical 

       

384,307  

           

456,438  

         

72,131  2.15% 16.94% 

        

59,131          75,113  14.13% 15,982 8.31% 27.03% 

Equatorial 

        

67,799  

             

83,034  

         

15,235  0.46% 20.03% 

        

17,176          18,126  17.92% 950 0.49% 5.53% 

TOTAL 

  

19,357,364  

       

22,705,447  

    

3,348,083  100.00% 16.01% 

      

453,317        645,591  2.76% 192,274 100.00% 42.41% 

International migration by climate zone 

 Table 6 presents the population of Australia reporting being born in Australia or born overseas in 2006 and 

2016. The number of people reporting being born overseas has increased by 1,746,025 over the period between 

2001 and 2019.  Of this 1,687,364 or 96.6% was in Southern Australia. Only 3.3% of the increase in people stating 

they were born overseas was in Northern Australia.  Although the proportion of the whole population reporting 

being born overseas in Equatorial Australia (26.7%) is very similar to that in Subtropical Southern Australia (26.5%) 

and Temperate Southern Australia (27.7%), the population share of Equatorial Australia is less than half of one 

percent of the total for Australia.    

 



 

Trends in the Population of Northern Australia by Climate Zone  page 20 

Table 6 Population born in Australia or Overseas 2006-2016 (source: ABS (2020b)) and Australian Government Bureau of Meteorology (2005), 
Author’s own calculations) 

Climate 

Zone 

Pop. 

Born 

Overseas 

2006 

Pop. 

Born 

Overseas 

2016 

Pop. 

Born 

Australia 

2006 

Pop. 

Born 

Australia 

2016 

Pop 

Born 

Overseas 

2006 

Pop 

Born 

Overseas 

2016 

Increase 

in 

population 

born 

overseas 

2006-16 

Proportion 

of total 

population 

born 

overseas 

2016 

Proportion 

of increase 

by climate 

zone 

Southern Australia 
   

 
    

Temperate 

     

13,056,856  

     

15,262,757  

    

9,103,828  

   

10,037,921  

   

3,082,078  

   

4,223,978  

   

1,141,900  27.68% 65.40% 

Grassland 

         

523,783  

         

541,102  

       

440,315  

       

429,697  

       

50,015  

       

60,919  

       

10,904  11.26% 0.62% 

Desert 

         

100,869  

         

102,424  

         

76,487  

         

73,247  

       

14,750  

       

17,390  

         

2,640  16.98% 0.15% 

Subtropical 

      

5,167,128  

      

6,317,032  

    

3,663,412  

     

4,204,074  

   

1,143,002  

   

1,674,922  

     

531,920  26.51% 30.46% 

Northern Australia         

Grassland 

         

128,145  

         

142,671  

       

103,760  

       

105,919  

       

11,856  

       

19,946  

         

8,090  13.98% 0.46% 

Desert 

           

32,519  

           

42,817  

         

22,658  

         

28,543  

         

3,977  

         

7,998  

         

4,021  18.68% 0.23% 

Subtropical 

         

272,968  

         

309,524  

       

224,173  

       

245,064  

       

25,676  

       

35,181  

         

9,505  11.37% 0.54% 

Tropical 

         

443,438  

         

531,551  

       

347,661  

       

397,561  

       

58,326  

       

83,436  

       

25,110  15.70% 1.44% 

Equatorial 

           

84,975  

         

101,160  

         

62,452  

         

63,663  

       

15,055  

       

26,990  

       

11,935  26.68% 0.68% 

TOTAL 

     

19,810,681  

     

23,351,038  

   

14,044,746  

   

15,585,689  

   

4,404,735  

   

6,150,760  

   

1,746,025  26.34% 100.00% 

 

Income distribution by climate zone 

 The distinct patterns of population change in climate zone in Northern and Southern Australia may be 

correlated with different economic variables.  Measures of economic wellbeing have been discussed widely in 

academic literature (see Harding et al, 2006) and by government bodies (ABS, 2015), and these could be revised to 

reflect a number of factors.  In addition to the simple wage or income support, a range of other aspects such as 

wealth, health, housing and connection to culture and community are seen as important.  The ABS recommends 

using a range of variables to illustrate economic wellbeing, and cautions against the use of income variables on a 

per capita basis, where the use of equivalence scales may be necessary to enable effective comparisons between 

different areas (ABS, 2015). 

To illustrate the usefulness of the climate zone as a means of analysis selected variables have been analysed 

in this report.  Firstly a tabulation of households by income bands is presented in Figure 7. 
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Figure 7 Income distribution by climate zone 2016 (source: ABS (2020b)) and Australian Government Bureau of Meteorology (2005), 
Author’s own calculations) 

Figure 7 indicates that Grassland areas of Southern Australia have a high proportion of households in low 

income bands.  In Northern Australia the picture is quite different, with a higher proportion of households in high 

income bands in Grassland and Desert areas.  The Equatorial zone, which includes part of Darwin, also has a 

relatively high proportion of households in higher income bands. A detailed analysis of trends in income across 

different climate zones using techniques such as equivalized income may be a fruitful avenue for further research. 

  Home ownership by climate zone 

 An alternative measure of economic wellbeing suggested in the literature is home ownership (see Smith 

et al, 2017).  As shown in Table 7, there is a distinct pattern of home ownership by climate zone where home 

ownership rates are lower in Desert regions of both Northern and Southern Australia.  Home ownership rates are 

also lower in Grassland areas of Northern Australia than in Southern Australia.  In the ten years between 2006 and 

2016 home ownership rates dropped across all climate zones in Australia.  Some of the biggest falls were in 

Northern Australia, where Desert areas of Northern Australia had a 10.7% fall and Grassland areas had a 4.8% fall.   
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Table 7 Home ownership by climate zone, Northern and Southern Australia 2006-2016 (source ABS (2020b)) and Australian Government 
Bureau of Meteorology (2005), Author’s own calculations) 

Climate 

Zone 

Owned 

outright 

2006 

Owned with 

mortgage 

2006 

Rented 

through 

agent 2006 

Housing 

Authority 

2006 

Home 

Ownership 

Rate 2006 

Home 

Ownership 

Rate 2016 

Percentage 

Change 

2006-2016 

Southern Australia       

Temperate 
    

1,661,345  

    

1,625,259        686,235        206,958  66.33% 63.15% -3.18% 

Grassland         80,339          59,552          14,652            9,790  67.08% 62.76% -4.32% 

Desert           9,226          10,810            3,277            4,510  50.27% 47.24% -3.03% 

Subtropical       630,274        653,874        292,721          67,235  63.41% 61.37% -2.04% 

Northern Australia       
Grassland         11,500            9,563            3,485            3,227  44.08% 39.31% -4.76% 

Desert           1,465            1,844              965            1,062  28.01% 17.26% -10.75% 

Subtropical         35,166          30,202          12,092            3,181  62.62% 60.10% -2.52% 

Tropical         43,432          48,817          25,246            7,735  53.88% 51.81% -2.06% 

Equatorial           5,290            8,379            4,507            2,750  43.33% 39.05% -4.29% 

TOTAL 

    

2,478,286  

    

2,448,384  

    

1,043,191        306,602  64.86% 61.95% -2.90% 

 

4. Discussion and implications for policy makers and 
further research 

It has been shown in the previous section of this report that there are distinct differences between the 

population by climate zones between Northern and Southern Australia.  The population of Australia is highly 

concentrated in Southern Temperate and Subtropical zones.  Most of the increase in the Australian population 

between 2001 and 2019 has been in Southern Temperate and Subtropical zones while Southern Desert zones 

decreased.  The large increase in population in Southern Australia was largely driven by international migration, 

and the analysis of population by age cohort has seen an increase in the middle age ranges in Southern Temperate 

Australia.  On the other hand, areas in Northern Australia have seen population aging and increases in age 

dependency ratios.  There has been a rapid increase in the indigenous population in Southern Australia, but the 

Arid and Grassland areas of Northern Australia have the highest proportion of the population identifying as 

indigenous.  These areas also had high indigenous population growth rates.  

The economic picture across climate zones is mixed, with broad-based income measures showing relatively 

high proportions of the population reporting high incomes in the Tropical and Subtropical zones of Northern 

Australia.  This may partly reflect the temporary workforce nature of mining projects and the higher proportion of 
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the workforce in public administration and defence.  Other economic variables such as home ownership show 

significantly lower levels of home ownership in desert regions in the North.   

Across all of Australia, the relatively low population density compared to other countries may have implications 

for security and future development, and the White Paper highlighted “the importance of the north to our nation’s 

current and future defence and national security” (Australian Government, 2015, p120). Other countries with 

similar climate zones have much higher population densities than Australia. This may present complex challenges 

and opportunities for policy analysts and planners seeking to negotiate a future where climate change and shifting 

climate zones will have impacts on food production, tourism, amenity, water availability, habitability and health. 

5. Summary and Conclusion 

This working paper has examined trends in the populations of Northern and Southern Australia by climate zone. 

The climate in Northern Australia is dramatically different from the south, with the southern population largely 

concentrated in Temperate and Subtropical zones.  The population of Australia increased by just over 6 million 

people between 2001 and 2019 and most of this increase (96%) was in Southern Temperate and Subtropical zones. 

Despite its large area, approximately the same size as India, the population of Northern Australia had only 1.3 

million residents in 2019, most of whom were concentrated in Tropical and Subtropical zones, with low or negative 

change in the population of arid and Grassland areas between 2001 and 2019. 

Arid zones in the north had a higher proportion of indigenous people in 2016 but a very large proportion of the 

increase in indigenous population since 2006 was in Southern Temperate zones.  Rates of growth in the indigenous 

population were high in the north despite the lower population share of total indigenous population.  Despite the 

recent mining boom, economic variables indicate a lower level of home ownership and income in the arid Desert 

and Grassland areas.  Population pyramids and dependency ratios indicate a rapidly aging population in the north.  

International migration appears to have been heavily concentrated in Southern Temperate zones in resulting in a 

much higher population in these zones.  

It will be a challenge to attract and retain people in the North to meet the ambitious population targets in the 

White Paper.  Despite high levels of immigration to Australia and a national population increase of over 6 million 

people between 2001 and 2019, only 4% of the increase accrued in Northern Australia.  Recent research has 

indicated that internal migration decisions within Australia are affected by climate (Zander and Garnett, 2020), this 

may also be true of international migration decisions.  The potential impact of climate change on rainfall and 

population in the Australian context was outlined by Hugo (2012).  This impact may be even more significant in a 
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world where there are large population movements prompted by climate change (Chen and Caldera, 2020).  

Changing rainfall and climate are likely to have impacts on many areas of Australia, with implications for habitability 

including temperature (Hughes, 2003), food and water security (Qureshi et al, 2013), increased flooding or 

inundation of coastal areas (Harvey et al, 2012), tourism (Pham et al, 2013) and health (Blashki et al, 2011).  Taking 

into account the impact of climate and climate change in more detail will assist policy makers in shaping Australian 

population policy and supporting sustainable economic development, especially in the context of Northern 

Australia. 
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