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• The importance of Geographic 
infrastructure 

• Stable boundaries for reporting 

• Use of remotely sensed data 

• Solving the spatial challenge of 
integrating data: 

– Modify the method of data capture 

– Change the format 

– Model the data 

– Integrating different formats 

 

This session… 



• Successful data analysis with GIS relies 
upon well managed data and software 

• Maintain meta data about each dataset 
you acquire and use 

• Using the capabilities of other 
organisations is vital – one organisation 
cannot collect and manage all data! 

– Build networks with other GIS users 

– Share your skills 

 

 

 

The importance of 
Geographic infrastructure 



• Produce accounts for regions that are 
unlikely to change, but also relevant to 
policy makers 

• Understanding which other data your 
account users will look at can help 
decide what geography to choose 

– producing Oil Palm data  

• Ideally the account producer would 
maintain the output geography 
– This may not be practical for Ecosystem Accounting 

Stable boundaries 
for reporting 



• Understand the quality and accuracy 
of data 

– Correction for atmospheric interference 

– Field validation to calibrate and test 
derived products 

– Maintaining consistency over time 
series 

• Landsat series of satellites provides a 
15 year time series 

– Raw data freely available from USGS 

 

Use of remotely sensed 
data 



Modify the method of data capture 
 

• Example from the ABS Agriculture survey 
program 

 

• Agriculture is the biggest land user in Australia 

 

• Our 5 yearly Agriculture Census is the second 
biggest collection by the ABS following the 
Census of Population and Housing 

– Provides a very rich data source for ecosystem 
accounts 

Solving the spatial challenge 
of integrating data 



ABS Agriculture business frame: 

Current spatial representation using 
address latitude/longitude. 

Spatial representation using a land 
parcel frame. 

Modify the method of data capture 



Change the format of the data 

• Generally a simple process in GIS 

• Some important considerations: 
– The raw format is always the most accurate 

– Converting to another format generally results 
in reduced accuracy 

• Some GIS tools convert data for you 
behind the scenes 
– ArcGIS Tabulate Area tool does this 

Solving the spatial challenge 
of integrating data 



Change the format of the data 

Examples: Polygon to raster (grid) 



Change the format of the data 

Examples: Raster(grid) to polygon 



Model the data 
• Input data is point 

location of Wheat 
producing farms 
 

• Data item is tonnes 
per hectare of wheat 
produced (Yield) 
 

• Technique used was 
inverse distance 
weighting (others 
being investigated) 
 

• Output constrained 
using land use 
mapping of “cereal 
cropping” 

Solving the spatial challenge of 
integrating data 



Advantages of modelling 
data include: 

• More detailed spatial 
representation 
compared with 
traditional output 
geography 
 

• Ability to generate 
estimates for locations 
where you had no data 
 

• Provides built-in 
perturbation 
(uncertainty) which 
assists with disclosure 
control 
 

• Facilitates integration 
with other gridded 
data for Ecosystem 
Accounts 



• Integrating different formats of 
spatial data 

Solving the spatial challenge 
of integrating data 

 
 

 

 

 

 
 

 



Bringing the Economy to the Land 

• Business locations were used to allocate 
industry type using the Australian and New 
Zealand Standard Industrial Classification 
(ANZSIC) 2006 codes to land parcels. 
 

• The ABS Business Register holds an address for 
each business. 
 

• Using Geocoding software and a National 
Address Index each address can be assigned a 
latitude and longitude. 
 

• This point data can be integrated with polygons 
of Cadastral parcels 
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Bringing the Economy to the Land 

• Business units with poor quality address information were removed. 

1111111 

7777777 

1111111 

1111111 

1111111 

1111111 

7777777 

3333333 

1111111 

The ESRI spatial join function was used to intersect businesses with the Cadastre. A search radius 
(100 m) was used to move businesses that fell within gaps in the Cadastre. 

ANZSIC C - 
Manufact

uring 
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ANZSIC A – Agriculture, 
Forestry and Fish 

Commercial ($) 
 

ANZSIC H – 
Accommodation and 

Food Services 

Commercial ($) 
 

ANZSIC F – Whole Trade 

Residential ($) & 
commercial ($) 

 
ANZSIC G – Retail Trade 

Agriculture ($) 
 

ANZSIC A – Agriculture, 
Forestry and Fish & ANZSIC 

G – Retail Trade  

Residential ($) 
 

ANZSIC E - Construction 



Bringing the Economy to the Land 

 
• Integrating business locations with land parcels 

enabled the production of tables showing the 
value of land by Industry 



Riparian vegetation example 



Integrating different formats of 
spatial data 

• Riparian vegetation example 



Organisational goals: 

• Increased data integration 

• Reuse of existing data 

• Data substitution/augmentation 

• More efficient sampling 

• Reduction in field costs 

• Quality assurance and data confrontation 

 

“To calculate the length of streams and area of associated  
native vegetation on Agricultural properties from the ABS’ 
Agriculture business frame using remotely sensed data” 

 

Aim: 

Integrating different formats of 
spatial data 

• Riparian vegetation example 



Partial parcel frame for 2010/11 Ag Census 

Australian Bureau of Statistics 



Australian Hydrological Geospatial Fabric (Geofabric) 
Bureau of Meteorology 



National Vegetation Information System (NVIS 4.1) 

Department of Sustainability, Environment, Water, Population and Communities 



• starting with 
streams 

How information was integrated 
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• starting with 
streams 

• filter on 
perenniality 

• compare to 
property 
boundaries 

• within a 
distance 

• isolate 
segments of 
interest 

• calculate total 
length 

How information was integrated 



• starting with 
isolated 
segments 

How information was integrated 



• starting with 
isolated 
segments 

• convert to 
grid (raster) 
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• starting with 
isolated 
segments 

• convert to 
grid (raster) 

• area of 
interest 

• compare to 
NVIS 
Vegetation 
layer 

How information was integrated 



• starting with 
isolated 
segments 

• convert to 
grid (raster) 

• area of 
interest 

• compare to 
NVIS layer 

• tally the area 
for each 
vegetation 
category 

How information was integrated 

… 



• resolution 

• representation 

• Registration 

 

• false positives? 

• false negatives?  

Known issues with the process 



Ecosystem Service view in SEEA EEA 

Grazing by 
domestic 
animals 

Ecosystem 
asset 

(Rangeland) 

ES: Grass and 
other 
animal feed 
 

Inputs to animal 
holding 
e.g. herding,  
veterinary care 

BENEFITS: 
Animals, milk,  
meat, hides 

Inputs to pastures e.g. fire control, 
 seeds for improved pastures  

Manure 



Simple summary data for a common geography is a good 
starting point to help those are not familiar with Environmental 
Accounting tables. 
• Integration without analysis 
• Encourages people to find their own relationships between 

data 



Summary 

• Geographic infrastructure underpins 
successful data analysis 

• Stable boundaries promote consistent, 
comparable time series 

• Remotely sensed data is amazing, but 
needs to be used appropriately 

• Geographic Information Systems are 
powerful and can provide a solution to 
integrate most types of data 

• Understanding the data is key to successful 
analysis 

 



Questions? 
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