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Project Overview



Commercial Building Baseline Study Overview

e CBBS

* Create Building Stock Model data warehouse
Place buildings into taxonomic classes
Estimate floorspace per building

Aggregate to geographical regions

Datasets for downstream analysis
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Presenter
Presentation Notes
Output datasets for Philip Harrington / Strategy.Policy.Research. to use in CBBS energy and space use models


Building Stock Model foundation

* PSMA Australia
 Spatial data products

* Geoscape
 Catalogue of all buildings in Australia
 Geocoded National Address File (G-NAF)

» Authoritative source of physical addresses
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Public Sector Mapping Agency Australia

https://psma.com.au/

https://www.pmc.gov.au/public-data/geocoded-national-address-data

Open data - https://data.gov.au/dataset/ds-dga-19432f89-dc3a-4ef3-b943-5326ef1dbecc/details?q=g-naf

https://psma.com.au/about-us/

PSMA Geoscape Buildings

Catalogued all buildings > 9m?2 footprint in Australia

15.5M + buildings

Polygon (footprint) and Point (longitude, latitude) representation
Attributes

* Roof and eaves height, roof material and complexity

e Address count per building
* ‘Has residential’ flag

Lacks indicators of building type / use
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Geocoded National Address File

 G-NAF
e Authoritative source of addresses for Australia
* Geocoded —includes point (longitude, latitude) location

* Links to Geoscape Buildings
* Address may have many buildings
* Building may have many addresses

e Features that may indicate use
* Building names
* Flat type description
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Buildings may have up to 100s of addresses, such as a shopping centre or apartment tower
Single address can have many buildings, from a house + granny flat, to school and university campuses

Building names can indicate use. Words include:
School, University, TAFE, College => over 8000
Shopping
Flat type description includes:
Unit, duplex, villa, apartment
Shop
Office
Factory, shed, warehouse



Data Sources



B
Dataset integration

* Geoscape Buildings and G-NAF alone
* Scant information to classify buildings into taxonomic classes
* Need for enriching datasets

* Flesh out the Building Stock Model
* Taxonomic indicators

* G-NAF => address linkage
* Building polygon or point => spatial linkage
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Presentation Notes
Address linkage – matching address strings and/or building names

Spatial linkage – typically intersection of point/polygon with polygons in another dataset
 eg given a point, what building footprint / SA4 / climate zone / DNSP region does it fall in?


Dataset integration

m—— e
I I

* |Issue: Many to many relationship between buildings and addresses
— Resolve conflicting taxonomic indicators

N
7
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Datasets such as NABERS, CBD, CLUE linked through G-NAF on address strings and/or building names

Spatial joins
Geoscape Building points => intersect with climate zone, mesh block and DNSP polygons
Point data, such as Tasmania & Qld community facilities => intersect with Geoscape Building polygon


®
National

* National Australian Built Environment Rating System (NABERS)
* Rating Register

 Commercial Building Disclosure (CBD)
e CBD Downloadable Dataset

* Property Council of Australia Shopping Centres Online

e Commonwealth Declared Hospitals
* Public, Private
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Presentation Notes
CBD includes G-NAF identifier – accurate linkage
NABERS on address string / building name

https://www.nabers.gov.au/ratings/find-a-current-rating
http://www.cbd.gov.au/registers/cbd-downloadable-data-set
https://www1.health.gov.au/internet/main/publishing.nsf/Content/hospitals2.htm

®
Education facilities

e State Education Departments

* Variation
* Year levels, definitions
* Inclusions — public, private, Catholic
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» Secondary source
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As of writing have integrated
Victoria
New South Wales
South Australia
Queensland
Western Australia

Plus G-NAF names, which also include Uni, TAFE



®
Medical facilities

e Commonwealth Declared Hospitals
* Public, Private

 State Health Departments
* G-NAF building names
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Presenter
Presentation Notes
As of writing have integrated
Victoria
South Australia
Queensland
G-NAF building names
Mined for indicators such as hospital, surgery, medical


https://www1.health.gov.au/internet/main/publishing.nsf/Content/hospitals2.htm

Victoria

e City of Melbourne Census of Land Use and Employment (CLUE)
* Features of Interest (red) and Geoscape Buildings (green):
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Presentation Notes
Victoria a focus to complete first to provide output to Philip Harrington as input to his modelling

Large red polygon at bottom right is Monash University Clayton campus, which contains a multitude of Geoscape buildings


Queensland

* Building polygons
* footprint > 625m?
* Building points
* footprint < 625m?
e Landmark areas

* eg University campus
 Community facilities
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Presenter
Presentation Notes
Queensland Spatial Catalogue has proved to be a rich data source for this and other projects
http://qldspatial.information.qld.gov.au/catalogue/custom/search.page?q=Building
Implements types/subtypes => map to CBBS taxonomy

Orange polygons are Landmark areas, red polygons are buildings > 625m2.
Bottom left on bend in river is UQ St Lucia campus



Tasmania

* The LIST Spatial Data
Building polygons, points .
Community facilities
Map to CBBS taxonomy
Significant amount of sheds!
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Presentation Notes
Building polygons around Hobart region
Taxonomic indicators include:
Warehouse
School
Place of Worship
Office
Hospital



Australian Capital Territory

* Building polygons
* Map to CBBS taxonomy
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Building use descriptions include:
Defence installation
Embassy
Motel
Child Care Centre
Hospital
Cultural facility - art gallery, library, museum


Methodology



B
Building classification

* Geoscape / G-NAF linked to enriching datasets
* Create hierarchy of datasets

* Highest priority — NABERS, CBD

» Shopping Centres, Hotels, Hospitals, Schools, etc

* Last resort — Mesh Block Category

* Link individual buildings to datasets
* Building may link to > 1 dataset

* Assign building to taxonomic class
* According to highest ranked dataset
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Presenter
Presentation Notes
Taxonomy implemented for Commercial Buildings Baseline Study 2019-20
Around 50 classes
Some sectors with multiple levels, such as education/schools
For some buildings, especially residential which isn’t a focus, all we know is the ABS Mesh Block 2016 Category, according to the Mesh Block in which the building is situated



B
Spatial referencing

 Buildings can be linked / aggregated to geographic regions

* ABS Statistical Areas
* Mesh Blocks, SA 1-4
* Link to demographics

e Postcode, Local Government
e Climate Zones

* NCC
* NatHERS

* Distribution Network Service Provider (DNSP) areas
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Presentation Notes
Spatial referencing allows for buildings to be aggregated to geographic regions of interest
Link with other spatially aggregated datasets, such as ABS statistics and demographics
Postcode – address aggregated data such as survey results, PV installs, EV registrations
Factors that influence energy use, such as climate and jurisdictions/government
Energy use published by DNSPs



D
Floorspace estimation

* Geoscape provides
* Building footprint
* Building height
* Used for shell volume and floorspace estimation
* Infer number of floors by building height
* Floorspace = building footprint * number of floors
e Requires validation against known data

Scope for refinement
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Presentation Notes
Model is flexible
Floor height parameter can be changed
Known number of floors can be used instead of estimate
Some buildings have no height – assume single floor
Requires further validation, such as building a regression model against known data


Data Gaps and Limitations



Data gaps

 Commercial and retail types
* Break down further into subtypes

 Data Centres

* Building classification data for NSW
* Disaggregated building data not as readily available
* Geospatial data

 AEMO meter data not yet available
* FY 2020-21 workplan
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Presentation Notes
Data Centres – only those in current NABERS register. 
There are some websites with purported locations, but this would require manual collation and verification

Not as much readily accessible data for NSW in the public domain as for other jurisdictions
Northern Territory requires further investigation


®
Limitations

* Gross floorspace estimation
* Requires validation and refinement
* Known floors/levels, floorspace
* Internal complexity
e Buildings assigned to a single taxonomic class
» Can recognise sub-tenancies / multiple uses exist
* Can’t assign floorspace proportionally
* Can link with datasets with sub-tenancy details
— eg PCA Shopping Centres
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Presentation Notes
Internal complexities – internal voids, atriums/foyers, non lettable area etc

Sub-tenancies – address counts, shopping centres

Campus issue – eg University => all buildings to one taxon, despite the diversity, such as retail, accommodation, faculty buildings, sports centres, …


Future Work



B
Electricity consumption

* Link buildings to AEMO meter data

* Clustering of Buildings
 Spatial dimensions
— ABS Statistical Area, Climate Zone
e CBBS Taxonomy classes
— Shopping Centres, Offices, Hotels
* Building characteristics
— Floorspace ranges, age
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Presentation Notes
NEAR Program will work with AEMO in FY2020-21 to link groups of buildings/addresses to MSATS electricity meter data
This will provide:
aggregate consumption
meaningful time resolution (dependent on interval and/or accumulation meters)
linked to representative types – taxonomy, building and spatial characteristics


FY 2020-21 Workplan

 Small Retail
e Relevant to NABERS review

e Residential apartments
* Representative types

* Impact of NCC on energy use
 Building clusters linked to energy use
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Presentation Notes
It is envisaged a number of projects will flow on from the foundational work done for the building stock model, such as the integration of Geoscape and G-NAF with enriching datasets, and building shell and spatial characteristics.

Dig deeper in to small retail, aka ‘strip small’ areas, ie floorspace lower than current NABERS reporting threshold
Extend commercial building methodology to residential apartments, create representative types, link to electricity consumption
Impact of NCC on energy consumption using building stock model and linked meter data


D
Geoscape

 Numerous features not yet utilised
* Presence of rooftop PV
— PV penetration
— Validate against Clean Energy Regulator
* Swimming pools
— ldentify areas with pools
— Demand management
e Land use and trees layers
— Heat island effect
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Exploit the investment in Geoscape and the Building Stock Model data warehouse more fully


B
Geoscape Rooftop PV by Postcode
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Example using Victorian sample data, before we had the full/most recent version of Geoscape
Visualise PV penetration in dashboard
Validate against Clean Energy Regulator



Conclusion



B
Building Stock Model

* Encompasses 15.5M buildings across Australia

* Enriched with numerous datasets
* Address and geospatial linkages
* Building characteristics
* Taxonomic indicators

* Platform for policy development
* NABERS review
* Trajectory for Low Energy Buildings
* Impact of NCC
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Presentation Notes
Created an integrated data warehouse platform at a previously unavailable national scale for Australia

Datasets for downstream analysis, such as SPR’s energy and stock models for the CBBS

A foundation for future NEAR Program projects, and to inform and support the government’s policy development.

The prospect of linking buildings with AEMO meter data, to provide aggregated, longitudinal electricity consumption profiles will further elevate the importance of the Building Stock Model. 



Thank you

Energy
Giles Browne
Data Engineer

+61 2 4960 6302
giles.browne@csiro.au
csiro.au/energy

Australia’s National Science Agency
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