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HELLO! 

Senior Lecturer in Human Geography 

 

Based at University of Queensland (School of 
Earth and Environmental Sciences) 

 

My research:  
 Internal and International Migration 
 Temporary Mobility and Populations 
 Small Area Demographic Change 



OUTLINE  

09:00 - 10:30 
• Thinking about data 
• Gapminder and Dollar Street  with Anna Rosling 
• Using Gapminder  

10:30 - 11:00 Morning Tea 

11:00 - 13:00 
• Beyond Gapminder 
• Investigating Global Demographic Change using 

UN Data 

13:00 - 13:45 Lunch 

13:45 - 15:00 

• Changes in Australia's Cities and Regions: Gaining 
Insights from the Australian Census of Population 
and Housing  

• Big data 
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DATA IN GEOGRAPHY: KEY CONCEPTS 

Data:  information (such as measurements or statistics) used as a basis for reasoning, discussion, 
 or calculation  

Primary data: collected specifically for the purpose of a researcher's particular study 

Secondary  data: data that have been collected for another purpose  

Quantitative data: consist of numerical values, measured on at least an ordinal level but more  
   likely a metric level 

Qualitative data: non-numerical, or, as in nominal data, numerical values that have no quantitative 
   meaning. 

Geospatial data: about objects, events, or phenomena that have a location on the surface of the 
   earth. 

Big data:  too big to fit into an excel spread sheet (Volume; Velocity; Variety; Veracity; Value ) 

 

 

4 



5 

Gapminder and Dollar Street  with Anna Rosling 
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www.gapminder.org 

 

http://www.gapminder.org/
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CLICK TO EDIT MASTER TITLE STYLE USING GAPMINDER (1): CHANGES OVER TIME 

 How has global population changed throughout history? 

 How has mortality (Life expectancy) changed over time? 
 In what part of the world did life expectancy first increase? 
 Select Life expectancy for Zimbabwe: What accounts for the decline in the  1990s? 

 How has fertility (Babies per women i.e. TFR) changed over time? 
 In which continent did fertility first begin to decline? 
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CLICK TO EDIT MASTER TITLE STYLE USING GAPMINDER (2): RELATIONSHIPS 

 How might we use Gapminder to 
teach the demographic transition? 
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CLICK TO EDIT MASTER TITLE STYLE USING GAPMINDER (2): RELATIONSHIPS 

 What factors are associated with high/low fertility? 
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Socioeconomic 
factors 

Proximate 
determinants 

Fertility 

 



CLICK TO EDIT MASTER TITLE STYLE 
USING GAPMINDER (3): BRINGING IT ALL 
TOGETHER  

 Explore cross-national variations in per capita Carbon Emissions. Which countries 
are the largest and the smallest emitters? What drives these variations? 
 
 
 
 
 
 

 Spend some time exploring Gapminder variables and reflect how these can be used 
in your teaching. 
 NOTE: can also upload data into Gapminder desktop 
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BEYOND GAPMINDER 
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GLOBAL DATA REPOSITORIES 

General 

 Google Public Data: https://www.google.com/publicdata/directory#!st=DATASET  

 Google DataSet Search https://toolbox.google.com/datasetsearch 

 

Economic / Development 

 World Bank Open data https://data.worldbank.org/indicator  

 

Demography 

 UN World Population Prospects https://population.un.org/wpp/ 

 UN World Urbanisation Prospects https://population.un.org/wup/  
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https://www.google.com/publicdata/directory#!st=DATASET
https://toolbox.google.com/datasetsearch
https://data.worldbank.org/indicator
https://population.un.org/wpp/
https://population.un.org/wpp/
https://population.un.org/wup/
https://population.un.org/wup/
https://population.un.org/wup/


CLICK TO EDIT MASTER TITLE STYLE UN WORLD POPULATION PROSPECTS 
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TASK 1.1 

16 



17 

DOWNLOADING DATA > Select Variable (Total Population by sex (thousands)) 
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> Select Countries ( Sustainable Development Goal (SDG) Regions) 
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> Select Years (1950; 2015; 2100) 
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> Select Years (1950; 2015; 2100) 

> Click through to results and Export to Excel 
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>Data cleaning > Delete rows 
 Rename: 
 Congo to Republic of Congo 
 Dem. People's Republic of Korea to Democratic People's Republic of Korea  
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ANALYSING MIGRATION 
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WHAT DO WE MEAN BY MIGRATION? 

 Migration – A permanent or semi-permanent 
change of usual residence; can be   
 Within a country – internal migration 
 International – immigration/emigration 
 Usually a longer distance move which severs local ties 
 Sometimes distinguished from ….. 

 Residential mobility – a local move, that involves a 
change of usual residence within the same 
community, and maintains social networks 



MIGRATION DATA 

Two principal types of migration data: 
 
 Migration stocks (number of migrants at a point in 

time) 
 
 Migration flows/events (number of migrations/ 

migrants in an interval) 
 



TASK 1.2 
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MAPPING MIGRANT STOCKS 

Map the migration stocks for 2010-2015 using Excel Powermap 
 Where are the largest gains / losses? 
 What are the limitations of migrant stock data? 

 

Migrant stocks in Australia 
 http://www.sbs.com.au/news/map/where-australias-immigrants-were-

born-sydney  
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http://www.sbs.com.au/news/map/where-australias-immigrants-were-born-sydney
http://www.sbs.com.au/news/map/where-australias-immigrants-were-born-sydney


FLOW MATRIX BETWEEN AUSTRALIAN STATES FROM THE 
2006 CENSUS 

NSW VIC QLD SA WA TAS NT ACT

NSW 5,224,677 53,456 141,266 14,001 18,864 9,468 5,883 24,844

VIC 43,970 3,965,393 52,113 13,995 15,221 8,195 4,973 5,538

QLD 60,133 32,239 2,936,555 9,328 13,762 7,831 8,435 6,162

SA 11,419 16,143 16,407 1,242,213 6,366 2,332 4,457 1,995

WA 13,902 15,351 17,941 5,196 1,512,978 3,175 4,294 2,208

TAS 4,776 8,235 8,786 1,680 3,014 378,811 698 832

NT 5,465 4,814 13,764 5,670 4,714 844 119,849 1,206

ACT 22,711 5,679 9,557 1,649 1,940 895 811 229,100

Destinations (Residence 2006)Origins 
(Res 2001)

Individual Cells show flow from origin to destination 
Diagonal shows people who stayed in same state 

Task 1.3 Open the Migration Flows sheet and answer the questions. 



MAPPING  MIGRATION FLOWS 
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https://flowmap.blue/15kPAcd1ClAv1amIIIjAf-
EtxassuObCu14hOlrJ4Dy4  

https://flowmap.blue/15kPAcd1ClAv1amIIIjAf-EtxassuObCu14hOlrJ4Dy4
https://flowmap.blue/15kPAcd1ClAv1amIIIjAf-EtxassuObCu14hOlrJ4Dy4


TASK 1.4: CREATE A MIGRATION FLOW MAP 

Go to Flow Map Blue https://flowmap.blue/ and follow the instructions using the data 
provided. 

 

https://flowmap.blue/1i0eMbQ82-KNzTr09eArapFJRXMIjfIOzKRe1H1Tqx9M 

 
 Where are the largest exchanges occurring? 
 What networks can you observe? 
 How does Australia’s migration system compare with the rest of the world? 
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https://flowmap.blue/
https://flowmap.blue/15kPAcd1ClAv1amIIIjAf-EtxassuObCu14hOlrJ4Dy4
https://flowmap.blue/15kPAcd1ClAv1amIIIjAf-EtxassuObCu14hOlrJ4Dy4
https://flowmap.blue/15kPAcd1ClAv1amIIIjAf-EtxassuObCu14hOlrJ4Dy4
https://flowmap.blue/15kPAcd1ClAv1amIIIjAf-EtxassuObCu14hOlrJ4Dy4
https://flowmap.blue/15kPAcd1ClAv1amIIIjAf-EtxassuObCu14hOlrJ4Dy4


OPEN SESSION 1 



2. AUSTRALIAN DEMOGRAPHY 



WHAT DO WE NEED TO MEASURE? 

Population Size   
 Past, Current, Future  

Population Characteristics 
  Age, sex, occupation, birthplace 

 Living arrangements  
 Type of family, household, type of housing 

Vital Events 
 Births, Deaths, Marriages 

Migration 
 Arrivals/departures – domestic/international  

Geographic location 
 Position in space or origin/destination 
 

 

ERPs and Census 

Census 

Census 

Births &, Deaths publications 

Migration publications, Census 



SOURCES OF POPULATION DATA 

 Censuses : a complete enumeration of the population of 
a country, region or group   
 began around late C18,  
 Some quinquennial, some irregular 

 Population Registers : continuous roll, regularly updated 
 Generally includes ‘all’ residents or citizens 
 Widely used in Europe, but also Australia 

 Sample Surveys 
 Sample basis – focus on aspects of demographic behaviour 
 Demographic  and Health Surveys 

 Registers of vital events  
 births, marriages, deaths, immigration 



CLICK TO EDIT MASTER TITLE STYLE 
AUSTRALIAN CENSUS OF 
POPULATION & HOUSING 

 First simultaneous Census in 1881 of the British Empire 

 First National Census under Census and Statistics Act in 1911 

 Required for electoral purposes and revenue sharing, as well 
as planning 

 Objective:  ‘to measure the number and characteristics of 
people and the dwellings in which they live’ 

 Three areas of inquiry individual/family/dwelling  

 Variation in topics over time 

 Latest Census 9th August 2016 
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Year Date Years since 
previous Census

1901 4-Apr 10
1911 4-Apr 10
1921 4-Apr 10
1933 30-Jun 12
1947 30-Jun 14
1954 30-Jun 7
1961 30-Jun 7
1966 30-Jun 5
1971 30-Jun 5
1976 30-Jun 5
1981 30-Jun 5
1986 30-Jun 5
1991 6-Aug 5
1996 6-Aug 5
2001 7-Aug 5
2006 8-Aug 5
2011 9-Aug 5

 



TYPES OF DATA COLLECTED AT THE CENSUS 

60 Substantive Questions covering 3 types of data 
1. Persons : demographic, social and economic questions 

2. Families and households (derived from question on relationships) 

3. Dwellings 
Date of birth Citizenship Occupation (2)

Sex ABTSI Industry(6)

Marital Status Language Domestic durties

Relationship to P1 Ancesntry Voluntary work

Usual residence Religion Child care

Previous residence Disability (4) Housing tenure

Birthplace Education (7) Rental paid

Date of arrival Children ever born N of bedrooms

Birthplace  of father Income N of Motor Vehicles

Birthplace of mother Labour Force Status (4) Internet Access



THREE DIFFERENT COUNTS OF POPULATION 
IN AUSTRALIA 

1. Census Count  (de facto)                 
 Count of all people in an area or region  
 Includes visitors from elsewhere in Australia  
 Includes overseas visitors, but separately identified 
 Excludes 1 million people (5%) away from home on census night 

2. Usual Residents (de jure)                  
 Excludes visitors from overseas  
 Excludes visitors from elsewhere in Australia 
 Includes residents temporarily away from home 

 

3. Estimated Resident Population   
 Australia’s official population estimate 
 Builds on Usual Residents 
 Adds an adjustment for undercount at the Census (people missed) 
 Adds an estimate of residents temporarily overseas  
 Forms the basis for annual inter-censal estimates 

 

9th of August 2016 

9th of August 2016 

30th of June 2016 



  Surfers Paradise Snowy River 

Census Count 28,560 19,010 

 - Overseas Visitors  - 6,140  - 464 

 - Domestic Visitors  - 3,743 - 11,579 

Counted at home 18,677 6,967 
 + Residents 
Temporarily Absent + 991 + 539 

Usual Residents 19,668 7,506 

ERP 21,095 7,752 

COMPARING POPULATION COUNTS 
SELECTED AREAS, 2011 



CLICK TO EDIT MASTER TITLE STYLE 
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ABS Maps 
https://itt.abs.gov.au/itt/r.jsp?ABSMaps  
 
 
Search by Region 
https://www.abs.gov.au/websitedbs/D3310114.
nsf/Home/2016%20search%20by%20geograp
hy  

https://itt.abs.gov.au/itt/r.jsp?ABSMaps
https://itt.abs.gov.au/itt/r.jsp?ABSMaps
https://www.abs.gov.au/websitedbs/D3310114.nsf/Home/2016 search by geography
https://www.abs.gov.au/websitedbs/D3310114.nsf/Home/2016 search by geography
https://www.abs.gov.au/websitedbs/D3310114.nsf/Home/2016 search by geography
https://www.abs.gov.au/websitedbs/D3310114.nsf/Home/2016 search by geography
https://www.abs.gov.au/websitedbs/D3310114.nsf/Home/2016 search by geography


ACCESSING CENSUS DATA  

https://www.abs.gov.au/websitedbs/D3310114.nsf/Home/Census?OpenDocument
&ref=topBar  

https://www.abs.gov.au/websitedbs/D3310114.nsf/Home/Census?OpenDocument&ref=topBar
https://www.abs.gov.au/websitedbs/D3310114.nsf/Home/Census?OpenDocument&ref=topBar


ACCESSING CENSUS DATA  



EXAMPLE 2: URBAN ANALYTICS 
  

  

 



CLICK TO EDIT MASTER TITLE STYLE QUICKSTATS 
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CLICK TO EDIT MASTER TITLE STYLE COMMUNITY PROFILES 
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CLICK TO EDIT MASTER TITLE STYLE DATA PACKS 
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CLICK TO EDIT MASTER TITLE STYLE TABLE BUILDER 
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CLICK TO EDIT MASTER TITLE STYLE ABS.STAT 
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TASK 2.1 
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UNDERSTANDING AGE-SEX STRUCTURE 

http://www.abs.gov.au/websitedbs/d3310114.nsf/home/Population%
20Pyramid%20-%20Australia 

 
Why is it important? 

 
 

http://www.abs.gov.au/websitedbs/d3310114.nsf/home/Population Pyramid - Australia
http://www.abs.gov.au/websitedbs/d3310114.nsf/home/Population Pyramid - Australia


TASK 2.2 
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VISUALISING CENSUS AND OTHER DATA 
USING NATIONAL MAP 

55 
 https://nationalmap.gov.au/  

https://nationalmap.gov.au/


OPEN SESSION 2 



 
 
NAVIGATING THE DATA 

    
  



What is big data? 

 
https://www.youtube.com/watch?v=QpDfLoU
HqE4  

5 Vs: Volume; Velocity; Variety; Veracity; Value   
 

Too big to fit into an excel spread sheet 
 

…. Also open data and digital repositories 
 

https://www.youtube.com/watch?v=QgSfMJJw0To
https://www.youtube.com/watch?v=QpDfLoUHqE4
https://www.youtube.com/watch?v=QpDfLoUHqE4
https://www.youtube.com/watch?v=QpDfLoUHqE4


EXAMPLE 1: CHARTING CULTURE 
  

This animation distils hundreds of years of culture into just five minutes. A team 
of historians and scientists wanted to map cultural mobility, so they tracked the 
births and deaths of notable individuals like David, King of Israel, and 
Leonardo da Vinci, from 600 BC to the present day. Using them as a proxy for 
skills and ideas, their map reveals intellectual hotspots and tracks how empires 
rise and crumble. The information comes from Freebase, a Google-owned 
database of well-known people and places, and other catalogues of notable 
individuals 

https://www.youtube.com/watch?v=4gIhRkCcD4
U 



EXAMPLE 2: URBAN ANALYTICS 

435 transaction record 

London transport: Oyster Cards 
 https://www.youtube.com/w
atch?v=QQV3UHsZ_u4  

 
• Go Card records: 500K records 

per day 
 

• Examining travel behaviour and 
impact of weather events etc. 
 
 

Tao, S., Rohde, D., & Corcoran, J. (2014). Examining the spatial–
temporal dynamics of bus passenger travel behaviour using smart card 
data and the flow-comap. Journal of Transport Geography, 41, 21-36. 
doi:http://dx.doi.org/10.1016/j.jtrangeo.2014.08.006 

https://www.youtube.com/watch?v=QQV3UHsZ_u4
https://www.youtube.com/watch?v=QQV3UHsZ_u4


BIKE SHARING 
  

 PBSPs can be found in five continents and 
include in excess of 200 schemes 

 http://bikes.oobrien.com/global.php#zoom=
3&lon=-150.0000&lat=30.0000  

 Disaggregate CityCycle trip data was drawn 
upon for a period covering 20 months 
(November 2010 to July 2012) and 
comprised a total of 285,714 trips 

 

Corcoran, J., Li, T., Rohde, D., Charles-Edwards, E., & 
Mateo-Babiano, D. (2014). Spatio-temporal patterns of a 
Public Bicycle Sharing Program: the effect of weather and 
calendar events. Journal of Transport Geography, 41, 292-
305. doi:http://dx.doi.org/10.1016/j.jtrangeo.2014.09.003 

http://bikes.oobrien.com/global.phpzoom=3&lon=-150.0000&lat=30.0000
http://bikes.oobrien.com/global.phpzoom=3&lon=-150.0000&lat=30.0000


TEMPORARY POPULATIONS 

 Estimates of populations in an area rather than resident populations 

 

 Web-based data e.g. Twitter, Facebook 
 Sims et al (2017) – Application of Social Media Data to High-Resolution Mapping 

of a Special Event Population 
 Blanford et al (2015) – Geo-Located Tweets: Enhancing Mobility Maps and 

Capturing Cross-Border Movement 

 

 Mobile phones e.g. Call, GPS 
 Ahas et al (2007) – Seasonal tourism spaces in Estonia: Case study with mobile 

positioning data 
 Deville et al (2014) – Dynamic population mapping using mobile phone data 



UQ ST LUCIA 

 De-identified Wi-Fi 
connections from 
UQ Eduroam 
network 

 3,300+ wireless access 
points across 
St Lucia campus 

 

 ~ 5 million 
connections per 
month  
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Wi Fi connections UQ population estimates



DISTRIBUTION OF 
POPULATION ON 
CAMPUS 

   



GOOGLE PLACES 

 



POPULAR TIMES 
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Popular Times Values for UQ Sport Fitness Centre (16 Feb 17) 



GOOGLE TRENDS 
(WWW.GOOGLE.COM/TRENDS)  
 

 The Google search engine processes ~ 30 billion searches a week (Batty 2013) 

 Time series index of the number of searches for a particular term relative to the total number of searches done 
on Google (since 01/2004) 

 Data are available in “real-time” 

 Data are available at a country level but also at lowers levels for a number of countries (e.g. metro regions in US, 
States in Australia) 

 Search terms  are automatically classified into 27 categories > 241 sub-categories 

 Google Trends does not report raw numbers of queries 
 Data are normalised by total Google search traffic in a location at a specific point in time 
 Data are then scaled by dividing by the maximum value and  *100 
 Google set a threshold so low volume searches do not appear 
 Eliminates repeat searches by a single user over a short period of times 
 Further detail can be found at www.google.com/trends  

http://www.google.com/trends


SELECTED RESULTS 



SOME READILY ACCESSIBLE DATA 

 Google trends 

https://trends.google.com.au/trends/explore?q=%2Fm%2F03h90x  

 

 Twitter Maps 

http://onemilliontweetmap.com/  

https://trends.google.com.au/trends/explore?q=/m/03h90x
http://onemilliontweetmap.com/


TOPICS 

 Geography of the superrich  
 Risk and resilience to natural hazards  
 Drought 
 Air pollution  
 Other? 

 

 
 



OPEN SESSION 3 
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