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Figure 6: Photo from one of the programme's 
exhibitions - Creek Urbanism7
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1. INTRODUCTION

Figure 1: Flooding of Norman Creek in 18932

Figure 2: Flooding of Norman Creek in 20113

Figure 3: From the South East Queensland 
Waterfutures Design Charrette4

Figure 4: From CRCWSC's Research Synthesis: 
Ideas for Norman Creek workshop5

Figure 5: From UQ's  Dwelling in Future 
Waterscapes design studio6

"We have major urban water problems 
that cannot be solved using conventional, 
compartmentalized thinking. These problems 
are becoming more severe as urban 
populations swell, high-quality source water 
becomes scarcer, demands for environmental 
quality increase, and climate change brings 
new uncertainties (like flood) into play. New 
thinking is needed to yield solutions that are 
cheaper, more effective and fairer.”1 

			       - Lawrence A Baker

The Norman Creek Project is one of a suite 
of projects in Melbourne, Brisbane and Perth  
which are all undertaken by the Co-operative 
Research Centre for Water Sensitive Cities 
(CRCWSC) through its partner Universities, 
respectfully; Monash University, the University 
of Queensland and The University of Western 
Australia. Begun in 2016, the D5.1 Programme 
is exploring how a design-led approach can 
synthesise a range of complex issues towards 
delivering best-practice water sensitive urban 
design in regions that are undergoing intense 
redevelopment. By foregrounding water as a 
primary driver in planning for the future of areas 
undergoing significant change, the programme 
is developing a more holistic view of urbanism 
that unlocks thinking about water systems in 
place, and reveals processes for developing 
climate change resiliency in cities as they 
densify. 

As a rapidly densifying area in close proximity 
to the Brisbane CBD with water management 
issues, the Norman Creek Catchment is a 
valuable and important area of study for the 
following reasons:
•	 The water management issues of this 

catchment is a key focus of the Brisbane City 
Council, namely through the implementation 
of Brisbane City Council's (BCC) Norman 
Creek Catchment Masterplan.

•	 In its hydrology and urbanity, the Norman 
Creek Catchment has been appreciated 
as a microcosm of the ongoing water 
management and development issues of 
the Greater Brisbane Region.

•	 High density infill development precariously 

close to the floodplain already underway.

This booklet records the first stage of the 
Norman Creek Catchment Design Investigation. 
Multiple activities ran in parallel during this 
eighteen month period have prospered and 
provided knowledge, documentation and ideas 
which will be carried forward in a post-graduate 
architectural design studio, held in the second 
semester 2017. 

Following an intense documentation and 
preparation phase, two key workshops took 
place in July-August 2016: the South East 
Queensland Waterfutures charrette and the 
CRCWSC synthesis workshop - Ideas for 
Norman Creek. Leveraging knowledge and 
ideas shaped through the workshops, an 
architectural design studio with Master of 
Architecture students (July-October 2016) 
delivered spatial propositions for water sensitive 
urban design in three selected precincts within 
the Norman Creek Catchment (research-
driven design); at the same time, postgraduate 
design-driven research mapped new high-
density development in Brisbane’s floodplains, 
capturing its limits and potentials. Research 
outcomes were then presented to the public 
including the Norman Creek community, via 
two exhibitions; Creek Urbanism (November 
2016, Suncorp Brisbane CBD Headquarters 
and BCC), and eMbARCH (November 2016, 
UQ School of Architecture). Utilising the 
knowledge built from these activities and a 
course dedicated to critically evaluating the 
geography of the Norman Creek Catchment 
(in the research selective Critical GIS and 
Cartographic Landscapes), another post-
graduate design studio will be held in semester 
2, 2017.

3



  8 	
  

Figure 3: Footprints of multi-residential developments currently approved or under construction 
(Brisbane City Council, 2016a) overlayed with Brisbane City Council’s flood risk planning zones in 

blue (Brisbane City Council, 2016b).	
  

 
 
 

Table 1: Apartments under construction and approved until April 2016 (source: Brisbane City 
Council, 2016) 

Apartments under construction (April 2016) 
Suburb Number of apartments 
West End/South Brisbane 2,815 
Toowong/Milton 678 
Newstead/Teneriffe/Fortitude Valley 2,275 
Other 125 
TOTAL  Min. 5,893 (from approvals with indicated apartment numbers) 
Apartments approved (April 2016) 
Suburb Number of apartments 
West End/South Brisbane 3,225 
Toowong/Milton 1,468 
Newstead/Teneriffe/Fortitude Valley 2,072 
Other 1,899 
TOTAL  Min. 8,664 (from approvals with indicated apartments numbers) 

 

Figure 7: Apartments under construction and 
approved as of April 201611

Many of these up and coming and recent developments lie 
within Brisbane's flood risk areas (shown in blue around 
the Brisbane River and its tributaries)

1.1 BETWEEN FLOOD AND DROUGHT

Like the broader context, there is a prevalence of infill 
development within flood prone areas in the Norman 
Creek Catchment. Coorparoo and Woolloongabba, two 
suburbs separated only by the flood prone Norman Creek, 
are growing rapidly with 1000's of new residences being 
constructed between 2011 and 2016.

Figure 8: New buildings constructed over time in 
the Norman Creek Catchment by UQ student, Paul 
Violett.12
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Blessed by a subtropical climate and the 
advantageous location as Australia’s closest 
eastern capital to Asia,8 Brisbane strives to 
join the international race for the most resilient 
and liveable city. Like many other cities in 
the world, Brisbane straddles the floodplains 
of a major river and is crossed by thousands 
of overland flow paths that meander along 
its hilly topography. Its hydrology naturally 
encompasses cycles of droughts and floods, 
including riverine floods as well as flash 
flooding. Its prosperity depends on the correct 
management of these extremes, which have 
a significant impact on infrastructures, assets, 
transport, waterways, parks and community 
life. The devastating 2011 Queensland floods  
preceded, and followed by prolonged drought, 
are an alarming warning of this ever-transient 
condition of the city. 

Brisbane City Council’s (BCC) aspirations for a 
built environment where “flooding is expected, 
designed and planned for” are well summarised 
in the recently released Brisbane’s Floodsmart 

Future Strategy 2012-2031,9 which stipulates 
how the city’s built form should be shaped to 
increase resilience to flooding, and specifies 
the need to “locate the right land use in the right 
place” and “new growth areas where there are 
few flood constraints or where the effects of 
flooding can be managed”, this is also echoed 
in the 2014 Brisbane City Plan.10 Despite these 
aspirations, Brisbane has seen rampant high-
density development occurring well within the 
floodplain. 
 
This intense infill development in areas at risk 
of flooding means that Brisbane could serve 
as a unique laboratory in which to develop and 
test design solutions for improving quality and 
performance of public space, green and water 
infrastructures, and the urban fabric. 
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2. NORMAN CREEK THROUGH HISTORY

Figure 9: Indigenous land use15

This figure shows Norman Creek as part of a large urban 
network before colonial settlement.

2.1 NORMAN CREEK AS INHABITED FLOODSCAPE

6 7

The existence of water catchments within inner 
city locations can often be obscured by the 
patterns of urban development that dominate 
the form and experience of the city. The 
Norman Creek Catchment situated south-east 
of Brisbane’s CBD is one example, typical of 
many, where the expansion of a city dominates 
the presence of earlier landscapes.

Prior to its colonial inhabitation Norman Creek 
was called Kulpurum by the Jagara people. 
The indigenous people of the area would use 
the creek and its surrounding riparian areas for 

wood gathering, hunting, camp grounds, and, 
reportedly, Corroborees (Australian Aboriginal 
dance ceremonies) of up to 300 people.13 Figure 
9 shows the area was part of a broader network 
of land stretching across the landscapes around 
the Brisbane river. Hundreds of indigenous 
people used the camp grounds adjacent the 
creek until the 1880’s,14 though due to the 
proximity of an ever-expanding colony they 
were subject to marginalisation. A key effect of 
this is the fracturing of their urban network by 
the boundary roads (Figure 10).

Figure 10. Map of the Environs of Brisbane Town. 
Map produced by Henry Wade in 1844.18

While the boundaries of Brisbane extended into the Norman 
Creek Catchment, no colonial developments existed near 
the creek during this period.

Norman 
Creek

The settlement of the Norman Creek Catchment 
is relatively recent historically. Even as Brisbane 
was established in the mid-19th century it 
remained outside the formal boundaries of the 
city. It was not until the subdivision of the Parish 
of Bulimba in 1854 that the landscape began 
to strongly reflect the presence of European 
settlement beyond its use by indigenous 
groups.16 

Before the construction of a bridge the local 
population could only cross the creek by 
boat, or by travelling to and from the northern 
Hawthorne Road, to Bennetts Road, and finally 
across to Woolloongabba via Old Cleveland 
Road. In 1855, a rough road was made to this 
bridge, which would later become Wynnum 
Road.17

2.2 EARLY EUROPEAN SETTLEMENT
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"In 1893 the Great Flood of Brisbane left a path 
of destruction in its wake. The total rainfall in 
Brisbane for over 8 days was about 20 inches 
(500mm) and the Brisbane River rose 23 
feet (7 metres) above its ordinary level – 10 
feet (3 metres) higher than the flood of 1890. 
Brisbane suffered approximately £2,000,000 
worth of damages. The Victoria Bridge and 
the Indooroopilly Railway Bridge were swept 
away and in Queen Street, the businesses of 
Finney, Isles and Co, drapers, Perry Brothers, 
the goldsmiths, Hall Company, H. L. Davies 
and Gordon and Gotch, all suffered major 
damage."19

This excerpt was written in 2011 by Karen Hind, 
Librarian  of the renown John Oxley Library.

2.3 THE GREAT FLOOD OF 1893.

Norman Creek

Brisbane River
Figure 11. Extent of the 1893 flood.20

This figure is a modified version of the Survey Office, 
Department of Lands Brisbane's  map - Floods: Brisbane 
River, February 1893 of Brisbane and Suburbs.

9
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Despite the Great Flood of 1893, Brisbane 
continued to grow precariously along the 
Brisbane River and its tributaries such as 
Norman Creek and Breakfast Creek. In fact, 
developing and densifying on floodplains was 
preferred over developing on the higher lands 
of Greenslopes, Mt. Gravatt and Mt Coot-tha.21

2.4 DEVELOPMENT IN THE EARLY 20TH 
CENTURY.

Figure 12. Extent of the 1893 flood superimposed 
on 1946 satellite imagery.22
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The Brisbane Flood of 1974 was a riverine 
flood which elevated the water level 5.5 
metres, killing 14 people, inundating over 6,700 
homes and causing 980 million dollars worth 
of damage (approximately 8 billion dollars by 
today's standards). The response of the council 
to reduce the intensity of future riverine floods 
was the construction of the Wivenhoe Dam.23

2.5 FLOOD OF 1974.

Figure 13. Extent of the 1974 flood.24

This figure is a modified version of the 1974 Flood Map of 
Brisbane and Suburbs by the Survey Office, Department 
of Lands Brisbane.
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Figure 14 (above). Aerial over the mouth of Norman 
Creek during the floods of 2011.26

Figure 15 (spread). Satellite imagery of the 2011 
floods over Norman Creek.27

2.6 THE 2011 RIVERINE FLOODING 
OF THE BRISBANE RIVER AND ITS 
TRIBUTARY - NORMAN CREEK.

While the riverine flood of 2011 was lower than 
the floods of 1974 and 1893, the densification 
of the city's riparian zones meant that 
20,000 houses were affected. Additionally, 
the increasingly densified riparian edges 
around Brisbane River tributaries in the upper 
catchments (for example Grantham) were 
devastated. At least 38 people died during this 
event with 6 others presumed dead, 2 000 000 
lives were affected and 2.38 billion dollars of 
damage was accrued.25

15
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How can we understand pre-existences in the 
landscape of the city and their potential as cues 
for urban development? 

The Sedimentary City project raised such issues 
in inner Brisbane by exploring scenarios of past 
and future landscape conditions in relation to 
human settlement. The study of early European 
maps and patterns of indigenous occupation 
were used to establish snapshots through 
time of the environment. By revealing a picture 
of the deep structure of the landscape, the 
Sedimentary City project sought to challenge 

Figure 16: Sedimentary Cities - "First City,"28

This collage depicts Brisbane's environment as it was 
inhabited before European settlement.

Figure 17 (opposite page, right): Scheme for the  
reclamation of Kinfisher Creek's floodplain by 
Jonathan Ward.29

architects to rethink how they could recover 
and augment the environment - respecting 
pre-existing conditions through new urban 
propositions.

The programme included three post-graduate 
design courses, three presentations and two 
publications, all culminating in two exhibitions 
including the 12th International Architecture 
Exhibition, La Biennale di Venezia 2010.

(Coordinators: Brit Andresen and Mara Francis)

Previous Research and Design Project,
2008 - 2010

2.7 SEDIMENTARY CITY

19
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Figure 19: Creek/waterway flood scenarios on the 
present day urban fabric of the Norman Creek 
Catchment33

The development in risk can be clearly seen by overlapping 
this development over the council's flood risk areas. The 
source for the building footprints in this image was created 
by the students of the Critical GIS and Cartographic 
Landscapes course

Legend:	
	 'Brisbane River flood planning area 1
Within the 10% Annual Excedence Probability (AEP) 
extent; and depth x velocity (DV)>1.2m2/s in Residential 
Flood Level (RFL)

	 Brisbane River flood planning area 2
>1.2m deep; or DV>1.2m2/s in RFL

	 Brisbane River flood planning area 3
0.6–1.2m deep in RFL; or 
0.6 m2/s<DV <1.2 m2/s in RFL

	 Brisbane River flood planning area 4
0–0.6m deep in RFL; or DV of <0.6 m2/s in RFL

	 Brisbane River flood planning area 5
From the RFL extent to the 0.2% AEP flood extent.'30

	 Great flood of 1893 
	 Flood of 1974
	 Flood of 2011 

Legend:	
	 "Creek/waterway flood planning area 1
Within the 10% AEP flood extent; and DV>1.2m2/s in 1% 
AEP flood

	 Creek/waterway flood planning area 2
Deeper than 1.2m in 1% AEP flood; or 
DV>1.2 m2/s in 1% AEP flood

	 Creek/waterway flood planning area 3
0.6–1.2m deep in 1% AEP flood; or 
0.6m s<DV<1.2m2/s in 1% AEP flood

	 Creek/waterway flood planning area 4
0–0.6m deep in 1% AEP flood; or
DV<0.6 m2/s in 1% AEP flood

	 Creek/waterway flood planning area 5
1% AEP flood extent to the 0.2% AEP flood extent"32

	 Great flood of 1893
Note that the Great Flood was both a flash/creek/
waterway flood and a riverine flood.

Figure 18: Riverine flood scenarios on the present 
day urban fabric of the Norman Creek Catchment31

The development in risk can be clearly seen by overlapping 
this development over the council's flood risk areas. The 
source for the building footprints in this image was created 
by the students of the Critical GIS and Cartographic 
Landscapes course.

2.8 NEW DEVELOPMENT ON 
BRISBANE'S FLOODPLAINS

21



3. NORMAN CREEK TODAY
3.1 URBAN ENVIRONMENT AND 
HYDROLOGY

Figure 20: The different kinds of flood risk areas in 
the Norman Creek Catchment.35

Figure 21: North Norman Creek (5,300m).36

Figure 22: Middle Norman Creek (1,300m).37

Figure 23: South Norman Creek (1,000m).38

22 23

The Norman Creek Catchment is currently 
one of the most densely populated areas in 
Brisbane, with a population of 100,000 living 
on 3,000 hectares of land.34 The long history 
of colonial inhabitation has changed the form 
of Norman Creek and its tributaries profoundly, 
but since the floods in 2011, the Brisbane City 
Council (BCC) has begun to acknowledge the 
need for a more natural and sustainable creek 
system to increase resilience to inevitable 
flooding. The following paragraphs describe 
three apparent sections of Norman Creek, their 
transformations, and those of the tributaries, as 
well as the surrounding urban context.

The treatment of Norman Creek and its tributaries 
is varied; for the first 5,300 metres from the 
mouth to the river and through the suburbs of 
East Brisbane and Coorparoo, Norman Creek 
isn't canalised. Despite its natural appearance, 
a few of the pre-existing meandering forms of 
the creek have been straightened, in order to 
increase  the creek's  release of floodwater and 
so that its riparian terrains could be reduced 
for burgeoning development. Additionally, the 
creek's salinity has not been natural since the 
removal of the rock bar at the mouth of the 
Brisbane River in 1864. This section of the 
creek, which is bounded by the river to the 
North and Logan Road to the South, is mainly 
surrounded by detached dwellings, though 
there is a large high-school and several light-
industry workshops also nearby. Kingfisher 
Creek, a tributary of Norman Creek which 
catches Woolloongabba's stormwater has been 
canalised and covered almost entirely. Ben's 
Hole Creek appears partially canalised, Scott's 
Creek is entirely canalised, and Bridgewater 
Creek is planned for rejuvenation. Coorparoo 
Creek has been reopened this year, having 
been restored to a more natural state (prior to 
which it was covered like Kingfisher Creek).

South from here, the creek is canalised for 
1,300 metres.  This canal is bordered for the 
most part by a 100m wide flat floodplain, which
is partially privately owned and partially state 
owned, yet is available to the residents as a 
continuous parkland. In this section of the creek 
the large commercial/retail/hospitality district of 
Stones Corner is located. 

Finally, Norman Creek runs for no more than 
one kilometre, edged by a mix of concrete 
culverts and earthen riparian before dividing 
into three tributaries: Sandy Creek, Mott Creek 
and Glindermann Creek - the latter two running 
up the South of the catchment.  While there 
are large buildings in the upper regions of the 
southern half of the catchment, such as the 
Greenslopes Hospital and Greenslopes Mall, 
the vast majority of development in this area is 
characterised by detached residential dwellings 
on small lots.

23



3.2 DEMOGRAPHICS
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The overall large population and development 
growth of the Norman Creek Catchment is an 
expression of the rich and prosperous  economy 
of Brisbane’s suburbs. In comparison with the 
CBD and its surrounding business centres, the 
suburbs produce over twice as many jobs for 
the people of Brisbane.39

ha

Figure 25 (below): Populations of the Norman 
Creek Catchment41

Figure 24 (opposite page): Suburb outlines versus 
subcatchments40

Based on 2011 Australian Census data, this map 
demonstrates the distribution of population per 
neighbourhoods. 

Suburban boundaries are disconnected from its catchment 
landscape for the most part with only Norman Creek itself 
partially impacting these boundaries.

25



4. NORMAN CREEK MASTERPLAN

26 27

In 2010, Brisbane City Council (BCC) 
announced its intention to fund Australia’s first 
masterplan for an entire waterway catchment.
This involved a thorough consultation process 
with local community and various stakeholders, 
as well as commissioned urban planners, 
landscape architects, ecologists, flood and 
civil engineers and other specialists. While 
the aim of the plan is the regeneration of local 
waterways and the restoration of green areas 
bordering them, building development will be 
the major driver of quality urban environments 
and smart water usage / flood resilience.

BBC’s vision for the catchment is summarised 
in the following points:

"- A catchment enjoyed for its subtropical open 
spaces, green transport options and healthy
waterways.
- A creek reconnected with the Brisbane River 
and local waterways, bordered by safe and 
attractive wildlife corridors.
- An urbanised place that celebrates water and 
is resilient during times of flood and drought.
- Water smart communities who appreciate 
water's integral role in sustaining life and 
manage it sustainably."42

As part of the ongoing implementation of the Norman Creek 
Masterplan, BCC has begun to restore Coorparoo Creek, 
one of Norman Creek's tributaries, by:
• "Lowering the ground level in the parkland and returning 
Coorparoo Creek to the surface.
• Constructing a shared path for cyclists and pedestrians 
through the new park.
• Installing park furniture such as tables and benches.
• Landscaping the park space."44

Included in the Masterplan is the Concept Plan for the 
Bridgewater Creek–Wembley Park Landscape, whose aim 
is to:
• "Increase riparian plantings to both sides of Bridgewater 
Creek along its entire length in this location to 60m width.
• Demonstrate an urban ecological system that provides 
critical habitat and improves water quality through WSUD 
treatment train through the whole of Wembley Park and 
develop mechanisms to involve residents, visitors and 
school groups with the system.
• Highlight the need to review and improve the water 
treatment performance upstream at Bowies Flat 
Constructed Wetand as part of this system and downstream 
of Wembley Park.
• Remove the concrete channel in Giffin Park and naturalise 
that section.
• Improve safe access, recreation opportunities and 
connections."46

Figure 28: Norman Creek Masterplan.47

Figure 26: Artist's impression of the Coorparoo 
Creek Project.43

Figure 27: Artists impression of the Bridgewater 
Creek Project.45
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Water-potential-mapping for urban flood/drought resilience: A 
holistic approach to sustainable spatial planning and design by 
augmenting use, reuse and storage capacity of storm water in 

South East Queensland 
 

K. Ozgun1*, A. Moulis2, P. Leardini3 
1,2,3 School of Architecture, The University of Queensland, 4072, St. Lucia, Queensland, Australia 

*Corresponding author: E-mail: k.ozgun@uq.edu.au,  
Tel +61 7 3365 3957, Fax +61 7 3365 3999 

Abstract 
As a result of climate change, cities around the world need to adapt to extreme weather. 
Brisbane, Australian subtropical city in South East Queensland (SEQ), has witnessed numerous 
floods in its history. Most recently the city experienced severe drought for seven years prior to 
the devastating 2011 flood. Due to these threats, coupled with the rapid population rise – 55,000 
new comers annually –, the demand for liveable public space, resilient green infrastructure and 
sustainable urban development becomes more significant. Recent studies also demonstrate the 
need for a clear vision to better implement water sensitive urban design (WSUD) features in 
public spaces and buildings which are currently lacking in many of the city’s local 
neighbourhood plans.  
 
This paper presents a water-potential-mapping methodology that uses Geographic Information 
System (GIS) as a tool to identify new design opportunities in response to Brisbane’s increasing 
population and associated pressure for new urban development. Specifically, the study aims to 
foster ideas developed and implemented by the SEQ private sector which supports liveable and 
resilient small-lot infill development. In the light of this objective, the paper introduces a 
holistic approach to sustainable spatial planning and design, a practical procedure for the 
Brisbane City Council (BCC) to effectively mitigate the impact of flood and drought on urban 
development. The paper studies the Norman Creek catchment within the city boundary and 
presents exemplary urban analyses focusing on storm water, ground water, and open spaces. 
To frame the WSUD implications throughout the catchment, the paper considers specific water 
management strategies related to water surface movement (WSM), direct infiltration, filtration 
and Aquifer Storage and Recharge (ASR), and identifies suitable locations within the study 
area. Contaminated land parcels, slope, salinity, acid sulphate soil type, street and open space 
network data, and residential lots for each sub-catchment are mapped to inform WSM, and 
filtration strategies. The remaining areas qualify for direct infiltration as well as local water 
storage hot spots within the catchment for further design and planning purposes. This paper 
presents the first part of a larger study carried out at the University of Queensland’s School of 
Architecture. It lays the groundwork to further analyse urban environmental quality of green-
blue infrastructure’s hot spots identified in this phase. Future research will then combine 
current findings with socio-economic data to substantiate future development zones:  this will 
support the priority plan of the BCC, guiding implementation strategies and new sustainable 
development within the catchment. 
 
Keywords: urban hydrological cycle, urban ecology, public space, WSUD, GIS mapping  
 
 
 

  1 	
  

Dwelling at the Water’s Edge: an Investigation into Multi-residential 
Development and Flood Resilience in Brisbane, Australia 

 
 
 
 
 
 
 
 
 
 
 
 

P Leardini, S Bowstead, T Brage, K Ozgun 
School of Architecture 

The University of Queensland 
St Lucia, QLD 4067 

E: p.leardini@uq.edu.au 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Paper Presented at the  

9th International Urban Design Conference  
Canberra ACT, 7–9 November 2016 

 

5.1 PUBLICATIONS ON NORMAN CREEK

5. PUBLICATIONS
5.2 UNIVSERSITY OF QUEENSLAND'S PUBLICATIONS ON WATER MANAGEMENT 
IN BRISBANE

5.3 SUPPORTING  EVIDENCE BASED PLANNING

 
 
 

Suburban Business Centre Review 
Understanding the Role of  the Suburban Economy   

Research Report 

 
 

May  2017 
  
 

28 29

1. 4. 

2. 

3. 

5. 

6. 

4. Amphibious Brisbane: a critical 
comparison of five post-flood houses in the 
Brisbane City53

This thesis is "concerned with exploring 
design strategies that have worked technically, 
economically and litigiously within their 
respective flood conditions."54

5. Dwelling at the Water's Edge: an 
Investigation into Multi-residential 
Development and Flood Resilience in 
Brisbane, Australia55

"This paper presents a water-potential-mapping 
methodology that uses Geographic Information 
Systems (GIS) as a tool to identify new design 
opportunities in response to Brisbane's 
increasing population and associated pressure 
for new urban development."56

6. Water-potential-mapping for urban flood/
drought resilience: A holistic approach to 
sustainable spatial planning and design 
by augmenting use, reuse and storage 
capacity of storm water in South East 
Queensland.57

This study aims "to foster ideas developed and 
implemented by the SEQ private sector which 
supports liveable and resilient small-lot infill 
development."58

1. Key Initiative of the Norman Creek 
Masterplan: 2012 -201348

This document describes the key initiatives of 
the Norman Creek Masterplan already being 
executed, it refers to itself as "a blueprint to 
guide long-term investment and coordinate 
community actions. It shows what is possible 
and where to focus our efforts"49. This document 
details the reclamation of riparian zones which 
have been canalised and covered.
2. Solutions for Norman Creek by the 
CRCWSC50 
This document contains "potential flood 
resilience initiatives for the Norman Creek 
catchment in Brisbane... ...It compiles ideas 
generated by stakeholders during a Norman 
Creek research synthesis workshop, which was 
hosted by the Cooperative Research Centre 
for Water Sensitive Cities and Brisbane City 
Council."51

3. Norman Creek Catchment Group52

This website is for the Norman Creek 
Catchment community and contains information 
on the ecology and history of development in 
the Norman Creek Catchment. Specifically 
referenced here are the GIS overlays of 
historical surveys onto present day satellite 
imagery, depicting the creek's changes 
throughout time.

7. 
7. Suburban Business Centre Review: 
Understanding the Role of the Suburban 
Economy59

The Suburban Alliance has studied the 
contribution of suburban economies to regional 
Queensland. The findings of this study show 
that despite the state's preference for large-
scale infrastructure projects (for example, 
the CrossRiverRail Project), the business 
registrations within the suburban business 
districts have increased dramatically. The 
same study also highlights the fact that there 
were a total of 1,276,083 jobs in the Brisbane 
governorate according to the 2011 census, 
52.2% of these jobs were located in suburban 
areas not identified as business centres.60 
The acknowledgement of Brisbane's rich 
suburban economy has been a significant 
driver to the evidence based planning approach 
documented in section 9.
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photo provided by Conan Whitehouse

Brisbane is a thriving, world-class city, enjoyed by residents and visitors. Like many cities around the world,  
Brisbane has been built on a floodplain. Flooding in Brisbane is natural and part of our environment,  
therefore we need to be prepared for flooding and the impact it can have on our homes and families. 

While Brisbane City Council is working hard to reduce the impact of flooding, there are simple things residents  
can do to protect themselves, their homes and families. 

Be prepared for flooding

Life threatening emergencies 000 
Police/fire/ambulance (mobiles 000 and 112) 
State Emergency Service (SES) 132 500 
Energex 13 19 62 
Brisbane City Council (07) 3403 8888

Check Council’s website (www.brisbane.qld.gov.au),  
Facebook page (www.facebook.com/BrisbaneCityCouncil)  
and Twitter feed (@brisbanecityqld)  
for regular updates during an emergency event.

The Queensland Government will also update its  
alert website (www.qldalert.com) during a flood  
or other emergency event.

Check the Queensland Police Service Facebook page  
(www.facebook.com/QueenslandPolice)  
or Twitter feed (@qpsmedia) for regular updates.

Don’t wait until it’s too late. Council has a range of free 
tools and information to help residents understand their 
property’s potential flood risk and how to be prepared. 
This includes:

Interactive Flood Awareness Map – Identify the flood  
risk for your property.

Flood Awareness Map – Download a printable Flood 
Awareness Map for your property.

Flooding in Brisbane guide – Use this guide to help  
prepare for flooding and to minimise flood risk  
to your property.

Interactive Flood Source Map – Identify the type  
or sources of flooding that may affect your property. 

Interactive Historical Flood Map – Learn about  
the history of Brisbane’s major river floods.

FloodWise Property Report – Download a FloodWise 
Property Report for flood information relating to building 
or renovating your home.

Severe Weather Early Warning Alert Service – Sign up 
to receive free alert notices of severe thunderstorms, 
destructive winds and potential flooding.

All of these products are available to download or view  
on Council’s website. Visit www.brisbane.qld.gov.au,  
call Council on (07) 3403 8888 or visit your nearest  
Council regional business centre. 

Don’t wait until it’s too late. Be prepared.

Brisbane's Total Water Cycle 
Management Plan

5.4 BRISBANE CITY COUNCIL PUBLICATIONS ON WATER AND FLOOD.
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8. Understanding floods: Questions & 
Answers.61

This document essentially describes how floods 
occur, and how the state forecasts, broadcasts/
warns of and manages floods.
9. Brisbane's Total Water Cycle Management 
Plan62 
This is a 20-year implementation plan and 
framework which guides detailed planning 
around Brisbane's issues of flood mitigation 
and flood resilience.63

10. Water Sensitive Urban Design: 
Streetscape Planning and Design Package64

A resource designed for civil engineers, 
landscape architects, urban planners and 
other professionals seeking guidance on best 
practice stormwater management techniques.65

11.  Flooding in Brisbane: A guide for 
residents66

This is a public service document detailing how 
the general public can protect themselves, their 
homes and their families in times of flood.
12. Brisbane's Floodsmart Future Update 
201667

As an update of Brisbane's Floodsmart 
Future Strategy, this document is based on 
4 principles: protecting lives and property, 
balancing social, economic and environmental 
objectives, a long-term perspective of flooding 
and integrated use of the following resources: 
flood risk management tools, communities and 
agencies.68

13. Urban metabolism for planning water 
sensitive cities.69

This document provides an "urban water 
metabolism evaluation framework, which helps 
us conceptualise urban water management 
more holistically and generate information 
about metabolic efficiencies to inform urban 
and regional planning."70

14. Accommodating Water: Adaptive 
architectures, reactionary planning and 
designed resilience in the USA, Netherlands 
and UK71

The international documentation of many case 
studies which exhibit best practice flood-resilient 
design principles for mass-produced affordable 
housing in a range of different contexts.
15. Water Act 200072

The main purposes of this Act is to provide a 
framework for sustainable management of 
Queensland's resources, and secure water 
supply and demand management and the 
management of impacts on underground water 
by the exercise of groundwater rights.73

16. Resilient Rivers Initiative74

This initiative aims to "improve the health of our 
waterways and Moreton Bay by delivering more 
coordinated catchment management to protect 
our water and keep soil on our land and out of 
the waterways."75

17. Restoring Ecological Infrastructure 
for Flood Resilience: The 2011 Southeast 
Queensland Floods and Beyond76

"The basic premise put forward in this 
(document) is that poor floodplain and 
environmental management over the past one 
hundred and fifty years has decreased the 
environmental resilience of catchments and 
contributed significantly to the velocity and poor 
quality of flood waters."77

18. Water for life: South East Queensland's 
Water Security Program78

This document "details the factors... considered 
to secure South East Queensland's bulk 
water supply, including our plans for climate 
extremes."79
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Critical Analysis - Public Space

Figure 9 attempts to map the quality of public and semi-public spaces 
in the focus area. Due to the nature of multi-residential and commercial 
sites, the majority of outdoor space usually ends up being public or 
semi-public. Better care could be taken in the planning guidelines for 
these spaces in the future to provide better amenity for residents of the 
area, as well as for visitors.  

Figure 9: Public Space Quality Map

Figure 10: Tarabay Lane Currently
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Figure 29 (opposite page top):  New development 
in Victoria St, West End showing “public” space and 
the problematic interface with public footpaths82

Figure 30 (opposite page below): New development 
in West End, showing carparks under buildings as 
contributing to an inactive streetscape83

6.1 DIACHRONIC PUBLIC SPACE. 
MAPPING NEW DEVELOPMENTS IN 
BRISBANE'S FLOODPLAINS
Master of Architecture Research Selective, 
Sem 2, 2016
(course coordinator: Paola Leardini)
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Diachronic (adj)
"Of, relating to, or dealing with phenomena as 
they occur or change over a period of time."80

(definition from the Merriam-Webster dictionary)

Diachronic public spaces are those designed 
to accommodate multiple uses, activities or 
purposes which change over time. Public 
space can be generated through a diachronic 
approach to water management, by shaping 
places instead of hiding infrastructures. The 
threat of climate change and extreme weather 
events brings to question how architecture and 
urban design can contribute to shaping resilient 

6. DIACHRONIC PUBLIC SPACE: 
PRECEDENTS AND ANALYSIS

In other cases planned spaces on the ground 
floor are often carparks which en masse also 
form inactive streetscapes. 

cities. Meanwhile, in a time of limited funding 
for public projects, designs that channel 
alternate sources of capital (infrastructure 
revenue, capital from selling development) are 
being sought. In effect, these new typologies 
are also generating new kinds of public space, 
which is an important line of  investigation for 
contemporary designers. 

With the aim of analysing the design impact 
of BCC’s policies for flood risk management, 
selected students of the Master of Architecture 
Programme at the University of Queensland 
carried out a comprehensive mapping exercise 
between July and November 2016. Students 
surveyed areas of high-density development in 
Brisbane: West End, South Brisbane, Newstead 
and Milton to evaluate the provision of public 
space, ground floor use, street activation and 
infrastructure, all via the production of maps 
that illustrate the social and hydrological 
performance of these diachronic public spaces.

Regulated by the Development Codes of 
the Brisbane City Plan 2014 and specific 
Neighbourhood Plans (NP), various new 
residential developments have been built 
within the study areas since 2011. Interestingly, 
the purpose of most of these NPs is to guide 
the transition of the former industrial fabric 
to medium and high-density residential 
development, generally emphasising “site 
amenity such as deep planting, well-connected 
and publicly accessible spaces, protection of 
existing vegetation, landscaping and public 
art.”81 Yet, analysis shows that new high-density 
developments commonly fail to deliver quality 
public space and amenities. 

In many cases throughout Brisbane the ground floor is 
raised on a thick blockwork/concrete podium above the 
'defined flood level', having a disconnecting effect between 
the public and private realms.
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6.1.1 CASE STUDIES IN BRISBANE: 
WEST END 
(Students: Yasmin Crawford and 
Gottlieb Janse van Rensburg) 

Figure 31: Ground Surface Map84

Figure 33: Kurilpa St & Montague Rd intersection - proposed86

Figure 32: Kurilpa St design proposal masterplan85

6.1.2 CASE STUDIES IN BRISBANE: 
MILTON 
 

New high-density development in Milton 
presents similar limitations in terms of public 
space. The suburb is also subject to riverine 
flooding. The following issues emerged from 
the site analysis (refer Figure 34): 

1.	 "There are very few permeable surfaces in 
Milton that are capable of absorbing flash 
flood and runoff water.  The contours also 
endorse the movement of implementing 
more permeable surfaces in low lying 
areas.

2.	 Park Road and Cribb Street have become 
high traffic thoroughfares between Milton 
Road and Coronation Drive.  The lack of 
public space between and around the 
buildings have created thin sidewalks that 
need to be much more pedestrian friendly.

3.	 Park Road is too small for the projected NP 
development and more public green space 
needs to be acquired."87

Figure 34: Critical analysis of Milton's urban fabric.88

Figure 35: Flooding of Milton Road in 201189

Figure 36: Vision for Milton90

(Students: Laura Ellis and Sarah Batchelor)

34 35

2

1

3

New high-density development in West End 
shows lack of quality public space, partially 
due to the NP's omission of flood resilient 
design provisions. One of the obvious design 
consequences of this is the prevalence of 
carparks and other vehicular areas on the 
ground floor, with residential spaces sitting 
above the required Residential Flood Level 
(RFL). This stark separation between private 
and public realms undermines the potential 
of high-density development to activate 
streetscapes through mixed uses requiring 
ground floor access. With their floor heights set 
to the Defined Flood Level (DFL), commercial 
spaces in riverfront development cannot be at 
grade, while carparks occupy street fronts in 
areas with 10 to 15 storey-high developments. 
Considering this, outcomes for a new master-
planned approach of the area are defined, 
encouraging pedestrian-friendly connections to 
the river and its adjacent parklands.
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Cox Architecture's SW1 is, in many regards, a 
more successful project than those examined 
in the previous sections.  Completed in 2011, 
this masterplanned precinct presents a variety 
of flood mitigation solutions, including ample 
permeable ground surfaces that allow floodwater 
to seep into the soil rather than contributing 
to the stress of the existing stormwater 
system. Permeable urban environments for 
pedestrian movement promote connection 
with surrounding urban blocks, while providing 
protection from the intense vehicular traffic of 
adjacent roads.91
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Street Elevations

Melbourne West Elevation @ 1:1000

Melbourne East Elevation @ 1:1000

Legend

 Road/Driveway

 Footpath/Pesterian Access

 Wall

 Shop Front (Transparent)

 2011 Flood/Habitable Floor Level

1:1000
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The Melbourne street elevation have a high level of po-
rosity, even though their floor heights are well below the 
RFL and MHL. Both comprise of large shop fronts and 
larger or numerous pedestrian access. 

The Fish Lane Apartments is different, it has raised its 
ground floor level to above the RFL with a relatively 
small access point for pedestrians, this produces a dis-
engaged space from the street.
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Flood Planning Areas

Figure : Brisbane City Council Flood Planning Areas within study area

Legend - Flood Planning Areas
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Flood Planning Areas are used 
to determine the severity of 
flooding in a given event. 

Zone 4 is 0 - 0.6 m below the 
Residential Flood Level (RFL or 
height of the 2011 floods) and 
experiences less than 0.6m2s 
Depth Velocity (DV). 

Zone 3 is 0.6 - 1.2 m below the 
RFL and experiences between 
0.6 and 1.2 m2s DV.

Zone 2b is 1.2 - 2m below RFL 
and experiences greater the 
1.2m2s DV.

Zone 2a is greater than 2m 
below the RFL and experiences 
greater than 1.2m2s DV.

These zones are use to deter-
mine acceptable program of 
developments and acceptable 
construction to minimise risks 
from flooding events.

For example multi-residental 
developments are only permitted 
in zone 4 or greater, unless the 
developments meet an addition 
set of requirements that mini-
mise risks from severe flooding 
such as hydraulic hazards from 
deep or fast flowing flood waters 
or difficulty of evacuation from 
the site.
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Figure 37 (directly below): Northern Facade of the 
SW1 Precinct92

Figure 38 (far bottom): Northeast corner of the SW1 
Precinct93

6.1.3 LOCAL PRECEDENT: SW1 
[COX ARCHITECTURE, 2011]

(Students: Jessica Kane and 
Bernardo Antonio Ramìrez Fernàndez De Lara)
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Figure 39 (top left): Site Plan of the SW1 
Precinct94

The relatively high amount of permeable surfaces 
in this precinct holds stormwater, reducing stress on 
stormwater infrastructure and therefore mitigating flash 
floods.

While much of the site is susceptible to floods, the 
arrangement of programmes has aimed to protect those 
who are at most risk (namely residents/residences).

Figure 40 (top right): Flood Level Overlay on 
SW195

Figure 41 (bottom left) Programmes of the SW1 
Precinct96
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A number of international case studies provide 
successful design alternatives to the adverse 
flood risk policies in Brisbane in relation to 
floor height, habitable and non-habitable 
spaces, safe access and escape routes, and 
neighboring flood impact. Cities in Europe, 
the US and Asia serve as examples where 
increased flood resilience not only reduces the 
physical impact of flood events, but creates 
public spaces and urban amenity.97

Floor Height
New York City Planning has published a series 
of urban design principles emphasising the 
need to maintain a liveable streetscape while 
designing for flood resilience with increased 
elevation levels, similar to the RFL in Brisbane. 
In considering the human scale, strategies 
are proposed to carefully design transitions 
between levels using stairs, ramps, landscaping 
and setbacks.98 In the same vein Hafen City 
in Hamburg mandates that all new buildings 
stand on artificial “warts” eight meters above 
sea level, with guidelines on the integration 
of lower streets and walking levels including 
infrastructures such as amphitheatres, seating 
edges and ramps which add to street life.99 In 
another case, Parkroyal on Pickering, a hotel 
by WOHA, in Singapore presents a detailed 
edge treatment to the building that intentionally 
designs a three level transition, remarking 
continuity.

Habitable and non-habitable spaces
Another alternative risk-based strategy is to 
allow for flexibility in the programming of spaces 
in areas at risk of flooding, as shown in New 
York City, Singapore and The Netherlands. 
This makes an active street level possible 
while still avoiding sensitive uses and fragile 

construction and equipment. The adequacy 
of uses is determined by measuring potential 
damage to property and safety risks in case 
of flooding against social as well as economic 
benefits during the majority of the lifespan of 
the constructions. In New York City compulsory 
ground floor100 activation serves as the 
clearest counter example to Brisbane´s ground 
floor neglect, where temporary barriers are 
permitted in some areas allowing commercial 
activity on the ground floor. Similarly, street 
activation is achieved by Singapore’s “void 
decks”, a standard feature of all high-density 
public housing developments - in these open 
ground and intermediate floors activity is not 
regulated and the space is public, allowing 
for spontaneous temporary occupation,  and 
therefore encouraging community networking 
and integration.101 Dutch examples demonstrate 
how flexible programming can also be combined 
with flood mitigation infrastructure giving birth 
to a hybrid typology, such as the “water square” 
which serves as a public amphitheatre next to 
a training school as well as a retention basin.102

Neighbouring flood impact 
International built examples show how water 
infrastructure can be included into the urban 
fabric at the precinct level without compromising 

6.2 INTERNATIONAL PRECEDENTS OF FLOOD RESILIENT DESIGN SOLUTIONS.

the flood resilience of its parts, and increasing 
its liveability. This is the driver of diachronic 
public spaces, which serve a social function in 
times of unexceptional weather but turn into a 
flood management facility when required. For 
example, the Dutch water squares have been 
built to decrease surface water runoff by storing 
excess rainwater in open sports fields and 
playgrounds: these are converted into ponds 
at peak rain times and release water slowly 
afterwards. The extension of the infrastructure 
goes beyond the square itself and affects many 
streets and lots.103 Houston’s Buffalo Bayou 
also demonstrates an integrated approach 
where public parks serve as a network of 
retention basins allowing development to occur 
uphill.104 Similarly, the 7 mile BIG U project for 
Manhattan uses a series of temporary barriers 
and berms as an integrated public space 
infrastructure to protect existing and future New 
York development from storm surges.105 106
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Figure 42 (opposite page): Parkroyal on Pickering, 
Singapore107

Figure 43: The Water Square in Benthemplein, 
Rotterdam, after a flood event108
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UQ School of Architecture and the CRC for 
Water Sensitive Cities supported James 
Davidson Architect to convene a five-day 
workshop investigating holistic and innovative 
planning approaches to water in the South-
East Queensland region.

The initiative brought in facilitators from the 
USA and the Netherlands who have run similar 
workshops in New Orleans, St Louis and 
Rotterdam. Locally, 70 experts from various 
disciplines in design, planning, engineering 
and economics contributed to the workshop. 
The objective was to build on the various post-
flood planning and environmental initiatives in 
a push towards holistic integrated catchment 
management in the region which will influence 
urban development, and project SEQ as a true 
water-sensitive region. The event was also 
supported by the Flood Community of Practice, 
Dutch Partners in International Business and 
Suncorp, who hosted the event. The workshop 
was joined by Dr Paola Leardini and 25 Master 
of Architecture students from UQ’s School of 
Architecture (Design Studio: Dwelling in Future 
Waterscapes, Sem.2, 2016), who actively 
contributed to the debate and used their 
expertise to visually draw out the discussion 
between experts.

7.1 WORKSHOP 1: SOUTH EAST 
QUEENSLAND WATERFUTURES

7. STRATEGY AND VISION

Brisbane 6-10 Aug 2016

Figure 44: Fluvial Transect of South East 
Queensland109

"Building on the physical properties and community 
ambitions of the region, the fluvial transect allows water 
to become a liveability asset, increasing resilience and 
decreasing risk."110
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BRISBANE CATCHMENT
SEQ WATERFUTURES SUMMARY

We need a design driven spatial strategy which is not just about fl oods. 
It is everything that evolves around water- water security, water supply, 
water quality, water management as well as the considerations of drought. 
Assumptions of a new liveable Brisbane vision, new design strategies which 
will create a safer, adaptive, resilient and healthier region, embracing the 
growing population keeping in mind that fl oods and droughts will increase 
in severity and frequency. Brisbane is a water region, therefore it is a 
fundamental element which needs to be managed and incorporated into our 
planning to increase the liveability of the region, a notion of water culture 
and identity – the result may be introducing water as an integrative element 
and identity of Brisbane. 

We can’t design with certainty, design should accommodate uncertainties, 
therefore we need to create scenarios that accounts for droughts, fl ash fl oods, 
2011 fl ood levels and 30% more than the 2011 fl ood levels. The Fluvial transect 
of Brisbane starts from the ridge line to the coast, and this can be repositioned 
so it is a continuous experience with water, however, what we have now is 
the city cut off from the coast. One of the biggest design challenges is the 
constriction to the water fl ow coming both ways to the urban core. A sponge 
urbanism approach is possible in the urban core however water still needs to 
be caught, released, recharged and reused at a larger scale to reduce water 
entering the urban core. During the last couple of days in the charrette, each 
of the groups have been looking at each of the components to fi nd possibilities 
to reduce water fl ow into the core by implementing new urban landscapes so 
that water and urbanism can be coexistent. 

Lower Brisbane 
Examining the urban core, we conceptualise the scenarios of water coming 
from the ridge line as well as water coming from the coast, and that the water 
that does enter is free of sediment and pollution.  The notion is to create a 
blue-green city by connecting the existing water system and creeks to form a 
network where the neighbourhood is always surrounded by water. Water then 
forms the basis of the new strategy where living happens on the water so that 
it forms an identity and character of the place. The very nature of the fl ood 
way system will defi ne the green way systems which defi nes the character of 
the city. The ridge line becomes very important because water is constantly 
moving through the network. The concept behind is to create a multi scale 
strategy where each neighbourhood has its own blue green system so water 
can be managed and reused in a micro scale. Redevelopment of the street 
scape is necessary as people are now living with the water. 

Blue green city 
The aim for an infrastructure that caters a blue green city is to improve 
the liveability and resiliency of the city. The main idea is to identify the key 
water feature, but also all the side sources that feed into it; according to 
the topography, we claim this land that contributes to a blue green city. 
Park systems work as fl ood infrastructure, and by connecting them together 
each neighbourhood will see itself living with the river although we are still 
situated off the river.  The concept behind is to construct a culture of water 
where the neighbourhoods are structured by water, where the edges of the 
neighbourhood can move down to the river. 

Over the next 50 years the territories next to the bay will change dramatically. 
The challenge is how to layer the bay back to the city according to the 
topography so that it is a layers of ecosystem are pulled back to the city 
centre. The system of creeks and parks will merge and intersect in the green 
belt. (left side) bay+ sediment, (right side) recreational resource. The ridges 
of the topography become very important in terms of infrastructure being 
able to move from ridge to ridge when the valleys are full of water. 
Smart fl oods are when eve ryone accepts fl oods and not fear because they are 
so prepared through media that they know exactly how to cope. On the same 
notion, our designs to raise the bar so that it copes with low/medium fl oods 
at ease- to remove the everyday fl ood condition. 

Water is a very important feature for the future, we would like to capture it 
when it comes down in the case of a drought we would want to reuse it. This 
would become heat island impact relating back to vegetation and water use. 
There are four fundamental principles, fi rstly, we should start to see the 
problem as a whole, interrelating the catchment, city and the bay. Secondly 
is the protection of critical infrastructure, because there is a range of 
vulnerability of the interaction with water, some places need more protection 
than others. Lastly, the strategy should continue through a multi-disciplinary 
level, all aiming towards on main idea. 
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Students and experts worked in four groups 
at a variety of scales. At the largest scale, 
students ensured that their schemes not only 
worked throughout their sub-catchment but 
also the entire catchment, as well as in synergy 
with the other charrette/sub-catchment groups. 
Sub-catchment strategies were developed to 
respond to both flood and drought via a series 
of patterned interventions. These interventions 
acknowledge the reasoning behind status quo 
developments and hydrological responses 
to landscape but also sought to improve the 
current unsustainable traits of such practices.

7.1.1 CATCHMENT SCALE 

Figure 45: Sponge Urbanism across SEQ by 
Charisa Chan Yan Yan, Tammy Junyi Hu and 
Vismaya Cherian. 111
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The overarching idea - 'Sponge Urbanism' acknowledged 
the city's need to respond to both flood and drought. 
Essentially the city should be able to retain water to be 
used in dry periods. In absorbing stormwater runoff the 
interruptions of minor floods which happen at least once 
a year are mitigated. However in larger events, just like 
a soaked sponge won't soak water, the city must be able 
to shed water downstream into the ocean when flooded 
beyond the capacity of its new blue-green infrastructures.
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To account for water flowing off the ridges, vegetative speedbumps and swamps are proposed. 
Vegetative speedbumps are designed to absorb excess water, whilst the vegetative swamps expand the 
river width, giving it more room to move. Both systems aim to act as a buffer to slow the water down. 

Revegetation of the main ridge line is proposed, as well as use of vegetative speedbumps to reduce 
water flow velocity. Increasing the volume of the dam to store more water may be an option, as it can 
feed back to the Ipswich community. 

In order to adapt to the river conditions, flood relief pockets and channels are proposed, acting as 
‘inlets’ in the CBD. Strategically positioned in areas that are less dense, or contain resilient heritage 
buildings, these inlets are designed to allow water to flow into the city in a controlled system.  

[OVERLAND ZONE] Dense vegetative speedbumps to absorb water flow before entering the 
vegetative swamps. The speedbumps are integrated into the slope, parallel to the contours, aiming to 
control water capacity and minimise the speed of the water. 

[URBAN ZONE + SEAM STRATEGY] Inlets are created within the city to allow water inflow in a 
controlled manner. Vegetative seams are proposed along property lines for additional water 
absorption and to increase the ‘room for the river’.

[HIGHLAND ZONE] Trees and vegetation are used to absorb the water and minimise water run off 
from the ridges. Dense vegetation aims to reduce the water flow velocity and force. 

Diagram 1: Urban Zone Strategy Diagram 2: Overland Zone Strategy Diagram 3: Highland Zone Strategy

Diagram 4: Bremer Catchment Section

Bremer Catchment: Synthesis Drawing

BREMER CATCHMENT
SEQ WATERFUTURES SUMMARY

Ipswich is a critical location in the context of this charrette as it sits between 
the Lockyer Valley and Brisbane catchments, and is the ‘choke point’ where the 
Bremer and Brisbane rivers meet. 
An analysis of the overall Bremer catchment revealed a series of problems 
and opportunities. Brief initial strategies considered both the movement and 
speed of the water. The main goals were to control the speed and volume of the 
water flow as it travels towards the ‘choke point’. Strategies included utilising 
landscape to filter and slow down water flow, as well as studying the landscape 
to find key points where flood waters could be taken out of the main channel 
and released to the flood plane. The approach aims to manage flooding in small 
portions rather than confronting the entire flood in one hit. 
The Bremer catchment was split into three zones based on the parameters 
of drought, 2011 flood levels, 2011 plus 30% and flash flooding. These zones 
were referred to as the highlands, overlands, and urban river, with each zone 
requiring differing ideas and strategies.
The Urban River zone, which includes the Ipswich CBD, is a major urban 
development region that constitutes the maximum risk to infrastructure from 
flooding. Main strategies for this zone included:
o Ridges lead down into the main valley in the Ipswich CBD 
o Finding opportunities within the urban grid to allow filling of the smaller  
 valleys 
o Finding zones in which water can be stored and act as areas of retreat  
o Idea of using seams and small swales along the property lines which 
 function as ‘creeks’ that can lead the water back into the main storage  
 areas  across the Ipswich catchment
The overland zone represents a growth area for gazing and rural housing and a 
link to infrastructure. Strategies for this zone included:
o Existing swamp which council wants to take control of
o Idea of using this as a precedent that can be aggregated across the creeks 
o These swamp extensions to the creek don’t just delay the water, it can also  
 treat the water 
o Terraces and vegetative speed bumps are to be utilised to slow water   
 down
o Connecting this system with the highlands creates an overall nature   
 corridor which supports the natural flora and fauna 
The highlands zone contains mainly grazing land, minor cropping, with 
potential future development. Flooding poses a high risk to infrastructure and 
siting. Strategies for this region included:
o Revegetating the ridge line to resist flash flooding 
o New vegetation and vegetative speed bumps, integrated with the contours  
 to resist water and recharge the ground
o This will need to be considered from the perspective of land owners and  
 agreements must be reached with them to achieve the strategy
o Fire management regime needs to be a collaborative approach 
o Using the existing dam for storage by increasing the boundary as well as  
 utilising it for irrigation and recreation 

Description
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Ipswich is located inbetween the Lockyer Valley and Brisbane. The city is situated on the Bremer 
River, hence its tendency to flood. 

Locality Plan

In many cases students segmented their overall 
idea into a series of strategies in response 
to a series of different landscapes and urban 
fabrics. All of these patterned strategies were 
then realised by the design of their components 
in significant detail. 

To account for water flowing off the ridges, vegetative speedbumps and swamps are proposed. 
Vegetative speedbumps are designed to absorb excess water, whilst the vegetative swamps expand the 
river width, giving it more room to move. Both systems aim to act as a buffer to slow the water down. 

Revegetation of the main ridge line is proposed, as well as use of vegetative speedbumps to reduce 
water flow velocity. Increasing the volume of the dam to store more water may be an option, as it can 
feed back to the Ipswich community. 

In order to adapt to the river conditions, flood relief pockets and channels are proposed, acting as 
‘inlets’ in the CBD. Strategically positioned in areas that are less dense, or contain resilient heritage 
buildings, these inlets are designed to allow water to flow into the city in a controlled system.  

[OVERLAND ZONE] Dense vegetative speedbumps to absorb water flow before entering the 
vegetative swamps. The speedbumps are integrated into the slope, parallel to the contours, aiming to 
control water capacity and minimise the speed of the water. 

[URBAN ZONE + SEAM STRATEGY] Inlets are created within the city to allow water inflow in a 
controlled manner. Vegetative seams are proposed along property lines for additional water 
absorption and to increase the ‘room for the river’.

[HIGHLAND ZONE] Trees and vegetation are used to absorb the water and minimise water run off 
from the ridges. Dense vegetation aims to reduce the water flow velocity and force. 
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To account for water flowing off the ridges, vegetative speedbumps and swamps are proposed. 
Vegetative speedbumps are designed to absorb excess water, whilst the vegetative swamps expand the 
river width, giving it more room to move. Both systems aim to act as a buffer to slow the water down. 

Revegetation of the main ridge line is proposed, as well as use of vegetative speedbumps to reduce 
water flow velocity. Increasing the volume of the dam to store more water may be an option, as it can 
feed back to the Ipswich community. 

In order to adapt to the river conditions, flood relief pockets and channels are proposed, acting as 
‘inlets’ in the CBD. Strategically positioned in areas that are less dense, or contain resilient heritage 
buildings, these inlets are designed to allow water to flow into the city in a controlled system.  

[OVERLAND ZONE] Dense vegetative speedbumps to absorb water flow before entering the 
vegetative swamps. The speedbumps are integrated into the slope, parallel to the contours, aiming to 
control water capacity and minimise the speed of the water. 
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Ipswich is a critical location in the context of this charrette as it sits between 
the Lockyer Valley and Brisbane catchments, and is the ‘choke point’ where the 
Bremer and Brisbane rivers meet. 
An analysis of the overall Bremer catchment revealed a series of problems 
and opportunities. Brief initial strategies considered both the movement and 
speed of the water. The main goals were to control the speed and volume of the 
water flow as it travels towards the ‘choke point’. Strategies included utilising 
landscape to filter and slow down water flow, as well as studying the landscape 
to find key points where flood waters could be taken out of the main channel 
and released to the flood plane. The approach aims to manage flooding in small 
portions rather than confronting the entire flood in one hit. 
The Bremer catchment was split into three zones based on the parameters 
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flooding. Main strategies for this zone included:
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7.1.2 LOCAL AND URBAN SCALE

"An analysis of the overall Bremer Catchment revealed a 
series of problems and opportunities. Strategies considered 
both the movement and speed of the water. The main goals 
were to control the speed and volume of the water flow 
as it travels towards the ‘choke point’. Strategies included 
utilising landscape to filter and slow down water flow, as 
well as studying the landscape to find key points where 
flood waters could be taken out of the main channel and 
released to the floodplain. The approach aims to manage 
flooding in small portions rather than confronting the entire 
flood in one hit."113

Figure 46: Cumulative strategies for the Bremer 
River Catchment by Prithwi Chakraborty, Daniel 
Hickey, Gemma Sedgwick 112
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The workshop was hosted by the Cooperative 
Research Centre for Water Sensitive Cities 
(CRCWSC) and Brisbane City Council. It 
involved various stakeholders from a variety of 
disciplines to generate new ideas on potential 
flood resilient initiatives and solutions for the 
Norman Creek Catchment.114

"The workshop generated ideas and solutions 
towards a central question: what are the best 
ways to make Norman Creek and its community 
flood resilient? To approach this question from 
a new angle, the workshop engaged with 
CRCWSC to scope solutions projects that 
harness the latest water, and sustainable cities 
research."115

The work defined a framework from which a 
catalogue of economically feasible solutions 
were developed and tested (Figure 47). 

At the urban/precinct scale, solutions 
incorporated blue-green infrastructure into 
Norman Creek and its tributaries. These 
infrastructures do not assume large amounts 
of privately owned buildings but are instead 
integrated into the uninhabited riparian 
zones. These types of solutions would 
increase ecological quality, provide new 

Figure 47 (opposite page, top): The six goals of the 
workshop117

recreational areas, improve the groundwater 
table (mitigating drought), reduce stormwater 
runoff which contributes to pollution and flash 
flooding, as well as slow riverine floods of the 
Brisbane River from travelling upstream the 
creek (Figure 48).116

A catalogue of plans and sections documented 
how these geographic interventions would 
simultaneously improve urbanity and hydrology 
(Figure 49).

Figure 48 (opposite page, middle): Green-blue 
infrastructural intervention for Kingfisher Creek118

Figure 49 (bottom): Section across Hanlon Park: 
Infrastructural interventions and scheme.119

7.2 WORKSHOP 2: 
SOLUTIONS FOR NORMAN CREEK
Brisbane 16-17 Aug 2016
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This studio used a 'multi-residential cluster 
on an inner-city flood affected site in 
Brisbane' to explore the underlying economic, 
ecological and policy systems of high-density 
development. Students had undertaken an 
extensive survey of site constraints, including 
planning restrictions, flood data and current 
development characteristics which generated 
a flood resilient alternative to the status quo, 
including their informed ‘vision’ of mixed use 
and public/open space. The studio started with 
a 4-day planning and design charrette, which 
was the key generator of design approaches 
for the semester.  The SEQ Waterfutures 
Charrette brought international facilitators from 
the USA and Netherlands who have run similar 
workshops as part of Dutch Dialogues in New 
Orleans and St Louis, in order to facilitate the 
generation of urban planning solutions and 
architectural scale strategies for public space, 
building codes and infrastructure.

In collaboration with Brisbane City Council 
and the CRC for Water Sensitive Cities, the 
studio investigated different flood prone areas 
within the Norman Creek Catchment. While 
the existing fabric is mainly made of one or 
two storey detached houses and isolated 
examples of ‘six-pack’ buildings, the current 
Neighbourhood Plan allows new construction 
up to eight storeys, visioning medium to high 
density mixed-use precincts. Building in 
these flood prone areas means rethinking the 
mutual relationship between landscape and 
urban fabric, private and public space in the 
challenging attempt to pursue flood resilience 
through design at different scales.120

1. Kingfisher Creek
2. Turbo Drive

3. Hanlon Park

8. DESIGN SYNTHESIS
DWELLING IN FUTURE WATERSCAPES,
Master of Architectural Design Studio, Sem 
2, 2016 

The project sites are located in the Norman 
Creek’s precincts of Woolloongabba, 
Coorparoo and Stones Corner and feature 
mixed land use as well as complex green and 
blue infrastructures. 

1. Kingfisher Creek is for the most part 
canalised and covered. Except for the strip of 
parks which lie directly over the creek, the area 
is characterised by industrial developments, 
raising questions regarding pollution and water 
quality.

2. The Turbo Drive site occupies a strip of 
industrial developments that back onto a green 
strip with a bike path on the riparian edge of 
Norman Creek.

3. Hanlon Park is set on a drained swamp. 
Currently adjacent to Stones Corner, this is a 
well-used green space, surrounded by private 
land subject to future development. Over the 
next 20 years, this area is expected to evolve 
into an exciting ‘urban village’ with a mix of 
apartments, offices, shops, cafes and public 
spaces.121

Refer Figure 50 (opposite page): for site 
locations.

8.2 SITE SELECTION

(design studio coordinator: Paola Leardini; 
design tutors: James Davidson and Samuel 
Bowstead)

Figure 50: Sites 122

8.1 COURSE OUTLINE
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8.4 PHASE 1 - PROJECT STRATEGY

50 51

Before a project strategy could be devised, 
students comprehensively analysed the 
Norman Creek Catchment, and the specific 
sites,  building a repertoire of key considerations 
on the following topics:

•	 Urban fabric and urban form; how people 
and water flow through the sites: 

•	 Use of the site and its context: building 
typologies, arrangements of greenspaces, 
and densities;

•	 Key demographics and densities;
•	 Future prospects, not only of growing 

populations in South East Queensland but 
also on the impacts of this growth.

8.3 SITE ANALYSIS

In appreciating that the Norman Creek 
Catchment is in its urban arrangement and 
hydrology a microcosm of the Brisbane River 
Catchment, students innovatively adapted 
strategies learned during the SEQ Waterfutures 
Charrette in accordance with their analysis  of 
the Norman Creek sites.

In groups of 3, students were assigned a 
particular site within the Norman Creek area to: 
•	 prepare a relevant catalogue of strategies 

from the design charrette, 
•	 present a comprehensive site analysis, and
•	 present conceptual principles and 

systematic application of identified design 
strategies across their project site.

Figure 51 (opposite page): 'Choke point' locations  
by Charisa Chan Yan Yan, Tammy Junyi Hu and 
Vismaya Cherian.123

Identification of 'choke points' which pressure the flood to 
break its banks.

Figure 52 (below): Strategy for Turbo Drive by 
Charisa Chan Yan Yan, Tammy Junyi Hu and 
Vismaya Cherian.124

Strategy performing in different flood scenarios.
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TURBO DRIVE
MASTER PLAN DESIGN 

The Brisbane River serves as an identity of the city. In order to accommodate floods which are a 
regular occurrence and for which necessary plans have not been made for, it becomes necessary to 
incorporate water systems into the existing infrastructure, to adapt to further disasters that might 
occur thus leading to the necessity of an ‘Urban Sponge’. In order to plan for such a scenario, the 
existing flood levels of the 2011 flood are taken into consideration with an additional 30%.  The 
existing population density of Coorparoo is 28.2 persons per hectare (2015). Referring to case 
studies of High Density developments arranged the Brisbane city council of Medium and High 
Rise apartments, it is observed that these have between 186-280 dw/Ha or 274 - 349 persons/
Ha. The existing location of the Coorparoo train station is shifted 500m from its current location, 
closer to the site, which is justified by the proposal of the population density proposed within the 
site; the location safe from the flood level unlike the existing location. The demographics study 
shows that 22% of the population are between the age of 25- 30 closely. Followed by the people 
between the ages of 15-24 at 18%, thus inferring that the future needs of the site include catering 
to the needs of the young working class and senior citizens. The project aims to create a resilient 
community which serves as a transition between the creek, that is nature, and the existing urban 
grain. The volume is derived from a platform originating at the railway station, which serves as 
a safe haven above the flood level, and adding and subtracting volumes in accordance with the 
planning of the spaces. The main axes are derived by connecting the existing road networks sur-
rounding the site, filling in the missing links, which also direct the vantage points from the axes 
towards the creek which serves as the identity of the site. In order to retain connectivity between 
the green and the urban, ‘Urban sponges’ are incorporated which also help to absorb water runoff 
or in extreme cases, slow down the flow of water. Majority of the vehicular movement is retained 
below the platform level in order to clear the way above, on the platform for pedestrian movement.
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Stormwater planters

Green Roofs
Constructed Wetlands

Subsurface Storage

GREEN INFRASTRUCTURE SUN PATH STUDY VIEW AND AXIS
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LANDUSE

Saitama university japan
-function applied under podium level 
-inspirational in its form. 
-subtraction from the podium 
-functional thickness of volume

Riken yamamoto DIVERS(C)ITY 
- catalog of ideas 
- push and pull/ addition and subtraction of 
volumes to create form 
- hypothetical modelling

Riken yamamoto shinonome canal court
-‘common terrace’ a volume carved out of the 
residential building
-Connected to common terraces, people can use 
these foyer-rooms as SOHO, nursery space, or 
hobby rooms
-center corridors have the light and air circulation 
of exterior space
-This is a blend of homes and workplaces rather 
than homes next to workplaces
-potential of collective housing, putting the 
function of office into a housing.

The Circle at Zurich Airport
-express compact spaces not only the high 
standard of living but also the beauty of 
contemporary Switzerland. 
- full of surprises and to inspire visitors and 
users by creating a distinctive combination of 
extraordinary services and diverse changing 
perspectives.

Funen Blok K - Verdana / NL Architects
-masterplan for 500 dwellings and a park by the 
Architecten Cie,
n the process the standard building bay as an 
organizational tool of construction became 
‘elastic’.
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Figure 55: Turbo Drive Masterplan by Charisa Chan 
Yan Yan, Tammy Junyi Hu, Jingyi (Erica) Zeng and 
Vismaya Cherian.127

Figure 53: Turbo Drive Masterplan - green 
infrastructure125

Figure 54: Turbo Drive Masterplan - water 
infrastructure126
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In groups of 3-4, students investigated site-
specific flood issues and identified suitable 
design strategies through a schematic 
masterplan  for medium to high-density 
development including mixed-use building 
clusters and surrounding public spaces for a 
given site in the Norman Creek Catchment. 
They identified typologies to be introduced 
to the assigned flood prone sites based on 
adjacent urbanities, demographic trends, 
increasing populations, agriculture and 
individual aspirations, while acknowledging how 
(formally) water would interact with their overall 
proposition. Flood strategies such as 'delay, 
store, recharge' and 'defend, adapt, retreat' 
drove design approaches and subsequent 
masterplans.

8.5 PHASE 2 - MASTERPLAN

"The project aims to create a resilient community which 
serves as a transition between the creek, that is nature, 
and the existing urban grain. The volume is derived from 
a platform originating at the railway station, which serves 
as a safe haven above the flood level. The main axes 
are derived by connecting the existing road networks 
surrounding the site, filling in the missing links, which also 
direct the vantage points from the axes towards the creek. 
In order to retain connectivity between the green and the 
urban, ‘Urban sponges’ are incorporated which also help 
to absorb water runoff or in extreme cases, slow down the 
flow of water."128
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Figure 59: Design for an Aging Population by 
Charisa Chan.132 
This housing design is purposely developed to create a 
community lifestyle that will encourage a sense of belonging 
and engagement between the younger population and the 
elderly. The idea of turning circulation to destination and 
creating more public space for the community shapes 
the entire design.  Taking into consideration that the site 
is adjacent to the creek and at risk of flooding, a good 
water management strategy is also paramount. The design 
provides ‘creative’ urban water management solutions 
that go beyond protecting lives and property: the goal is to 
create attractive places for people.133
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Building on the knowledge and strategies 
developed in the previous assignments, in 
these final design phases students individually 
developed a schematic design proposal for 
medium to high-density development including 
a mixed-use building cluster  (up to 10,000m2) 
and surrounding public spaces for a selected 
area within the given site. In considering 
Brisbane's ever more problematic centralisation, 
infill development and increasing densities on 
floodplains, students developed flood resilient 
medium to high-density mixed-use projects, 
aiming for new holistic types of urbanities and 
architectures.

8.6 PHASE 3/4: CLUSTER AND BUILDING 
DESIGN

Figure 56: Creating dynamic roof form.129

Figure 57: Rooftop as water capacitative skywalk.130

Figure 58: Waterparks to delay and store 
floodwaters.131
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8.7 SITE 1: KINGFISHER CREEK 
CLUSTER PROPOSALS

Figure 60: The buried Kingfisher Creek.134

Figure 61: Flooding of park over creek.135
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IN THE GREEN LOOP
It is envisioned that the targeted young professional that will reside in the 
new Kingfishder development will be starting to think and plan for family 
life. The residential zone opposite the nursey and primary education 
precinct will cater to the needs of young families and encourage a family 
friendly living  environment. The concept behind the living community is 
to create an experiential learning environment to teach the residents the 
importantance of sustainable living and water management. The young 
children will have a safe environment to play and explore the natural park 
near the creek and interact with the food growing and production process. 

Located off a creek overspill zone, the clusters takes advantage of the restored 
riparian zones along the creek to create a series of bio-detension basins 
that will both act as a flood barrier and a natural park. Recreational squares 
that doubles as water detention devices are then located off the constructed 
wetlands to take in excess floodwater in extreme flood events. Residential 
and commercial functions are then planned around the detention basins 
creating a central public square where the main public activities will occur. 

The spatial massing of the development is derived from circulation off the main 
green spine that runs throughout the whole development.  The development 
is formed at the point of intersection between two green spine axis with one 
leading  to the education precinct and other leading to the main community 
precinct. The podium is formed as an ‘offshoot’ from the main green spine 
creating a secondary green loop off the main masterplan circulation axis. 
Horizontal and vertical circulation occurs in and around the loop creating 
internal streets along the facade facing the courtyard. Informal meeting 
spots and urban farming zones are designed along the internal streets to 
encourage social interaction between the residents. Housing blocks are the 
‘slotted’ into the main circulation axis with each unit having both views into the 
courtyard and the creek. Public functions such as a food hall, green grocer, 
education centre and child care are located in the lower and more public areas 
off the green loop. The edge facing the existing neighbourhood is also further 
enhanced with active commercial shopfronts and water parks to encourage 
the existing community to interact with the sustainable urban facilities. 

Creek spill zones
Bio-detention basins are designed in the main creek spill zone 
and act as a first defence for minor floods. Water squares are 
created off the constructed wetlands to take in fluvial and storm 
water in major flood and rain events.

Public 
realm

Urban 
edge

Nature 
edge

Wetland

Water square

Water square
Public 
realm

Green spine integration
The cluster becomes offshoots from the main green spine 
that runs throughout the masterplan. Function and circulation 
strategies are derived and integrated into the green spine.

YOUNG 
FAMILIES

LEARNING VIA 
LIVING

OUTDOOR 
PLAY

SUSTAINABLE 
WATER

LOCAL 
BUSINESSES

FOOD GROWING

MORGAN LIU
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LAURA KATE ELLIS

Kingfisher Creek, Woolloongabba, Brisbane

micro-housing is often seen as a provisional housing type with little 
social value.  high-density housing needs to respond to the inhabitant’s 
lifestyle and allow for human flexibility (family growth and downsizing), 
personalisation (hobbies, career, passions, interests), and socialisation 
(connectedness, networking, community, relationships).

the concept behind the development of prospekt village engaged 
these three core values by finding the optimal ratio of maximum floor 
area to zoning envelopes, which resulted in a new apartment housing 
typology.  This new housing typology looked at expanding the physical 
limits of a micro-home through the use of perceived spatial qualities 
such as semi-public atrium circulation, unit entry thresholds, and visual 
outdoor extensions.  unit layouts were created to allow spaces to be 
joined horizontally and vertically if required.  minor wall demolition or 
a courtyard gathering space allowed separate micro-apartments to be 
joined horizontally, and double height ceiling space with the necessary 
structual capacity in place allowed micro-apartments to have the 
potential to build in spaces above the origianl layout. different layout 
types create a customized relationship with adjacent layouts. all units 
are offered two exposures, access to cross-ventilation.

flood mitigation was addresed throughout the masterplan and cluster 
through the use of staged flooding zones.  the creekway running through 
the dwelling clusters offer a water basin and retention zones to slow 
water speed which also allowed for better air circulation and light 
penetration between the buildings. lower levels of the textile production 
spaces, finishing studios, micro studios, and market street are floodable 
with water storage also occuring within the green spine. 

the green spine and building cluster facade is a modular screen element 
that is made up of 6 varied vertical fins that create a multi-functional 
screen used for privacy, balcony drainage, infrastructure, green wall 
trellis, and a balustrade guard rail.

PROSPECT VILLAGE

A LIVING LANDSCAPE AND BUILT ENVIRONMENT

URBAN AGRICULTURAL LINK
CONCEPT

Pineapple Crops
Urban agricultural fields 
along green spine and 
dwelling rooftops

Trail paths between crops 
to allow public access 
and permeability

Trail paths also act as 
soil regeneration grids 
between crops

Food Production
Urban agriculture and 
dwelling structures 
working as a sustainable 
food hub

Other potential food 
productions include 
banana (leaf textile) and 
coconut (husks textile)

Leaf Gathering
By-product from ongoing 
harvesting of crops used 
for textiles, waste is 
minimized

No excess watering, 
fertiliser or additional 
land needed for 
production

Decorticating
Biomas extraction 
reuseability as organic 
fertiliser, soil nutrients 
and biogas resulting in 
additional revenue for 
urban farmers

Hanging Fibres
Non-woven mesh 
processed to creat a 
fabric strong enough to 
mimic leather, without 
compromising on the 
sustainability process 
methods and practice

Finishing Textile
Finished in rolls and 
can be used as fashion 
accessories (bags and 
shoes), interiors, and 
furnishings

Consumer Products
Final product also 
recyclable, and able to be 
reused in technical cycle 
(fabric reuseability) or 
biological cycle (biomas)

HANNAH RENSHAW
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The Living Structure Cluster sits within the scope of the Kingfisher creek Masterplan; 
a scheme that aims to exhibit a new building typology that incorporates a range of 
educational and community functions alongside an assortment of residential, dwell-
ing typologies with flood impacts. Within this scheme,  the Living Structure provides 
a series of community sporting and recreational functions that include a publicly ac-
cessible swimming pools, indoor sporting facilities and a large multifunctional water 
square on the lower level. As one moves up through the cluster more commercial 
public areas and a Hydroponic Greenhouse with a landscaped roof are provided for 
public use. On the subsequent four levels are the dwelling areas which house family 
oriented apartments.

The foundations of the scheme are centred around designing in the context of the 
Master plans established flood prevention barriers of Wetland (the first area affected 
in a Q10 flood) a central water square (affected in a Q50 flood) and the lower levels of 
the structure containing facilities and spaces that would be affected by a Q100 flood. 
Through the consideration of key flooding design principles, the connection with the 
cluster to the Green Spine (a dynamic, living, multi-levelled green structure con-
necting key spaces), and the original concept of Closing the Loop (both sustainably 
and theoretically) the notion of designing a Living Breathing Structure developed.

This concept evolved from the consideration of what is required for life to exist on 
the planet and as humans what the core requirements for life are; thus returning to 
the basic principles of what we as humans need. This question was answered with 
three key things. Oxygen, Food and Water and thus these key elements became the 
fundamental principles that drove the design of the cluster via the green spine that 
connects to the structure and wraps itself around the scheme from the wetland ar-
eas and to the water square. In turn, vegetative areas occur within the spine zones 
of the structure that is contained within the cascading dynamic façade structure that 
moves up and around different zones of the cluster. Whilst housing the primary veg-
etation (where food production also occurs) the façade also has an alternate use of 
collecting water from the roof through channels in the façade whereby it is used by 
residents for food production. In addition, there are a series of large light and water 
capturing ‘towers’ on the upper level that puncture light into the lower areas. 

These ‘towers’ puncture holes into areas the shared zones between apartments. 
That is, each 2-3-bedroom apartment is provided with a private balcony and a shared 
public balcony with the key public zones onlooking both these areas. Each apartment 
is accessible via the walkway that wraps itself around the North Side of the cluster 
with mixed interactions with Green Spine and standard façade and aims to enhance 
key connections with the wetlands, water square and river. 

THE LIVING STRUCTURE

Diagram 1
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Vestibulum dapibus 
ex elit, ut suscipit ex consequat placerat. 

Large Scale Masterplan 
The Masterplan highlights the ‘Closing the Loop’ strategy that connects 
Kingfisher Creek back to the Brisbane river. 

Concept Collage 
Concept Collage highlighting idea of wrapping form around the water 
squares and wetland, colour features and materiality. 

Concept Connection 
These images reflect both the form and key concept of incorporating wa-
ter and vegetation into the cluster design. 

Kingfisher Creek Development Masterplan 
The Masterplan highlights the region of Woolangabba and the ground foot-
print, surrounding areas and the connection with the newly established river. 
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JONUS DARR
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‘Aggregate Aggregate’ is a concept that reconsiders the programmatic 
relationships within urban environments at a variety of scales. From the 
critique of the status quo’s unsustainable and growingly unlivable civic system 
new kind of urbanity is invented. This solution is an aggregated urbanity which 
includes programs of residence, agriculture, industry, commerce (both retail 
and offices), recreation and parkland.

Currently in Brisbane, the relationship between home and food is disjointed by 
ever more congested road networks, further strained by the civic separation of 
commerce and home. As well as including the complex road networks, more 
space is wasted by the underutilised space of suburban environments during 
day, and the underutilisation of spaces in office complexes at night. While 
traffic is a tangible problem the compartmentalisation of these programs also 
denies a holistic interpretation of the city’s function which is experienced in 
everyday living. This causes communities, civic system components and even 
parts of an individual to be divided by the long threshold of the daily commute. 
From these examples and others, it appears that the civic system, that is a city 
which relies greatly on city-wide networks and zonal development is failing.

By aggregating urbanity, ie, aggregating the programs of residence, 
commerce, industry, agriculture and recreation into a hierarchy of scales 
which acknowledge an individual’s place in; their home, their neighborhood, 
their community and their city a new model of living is promoted with an 
architectural result. This is the project’s key interruption to status quo 
development, which, as an interruption promotes multi-faceted interaction in 
lieu of multi-layered segregation.

The localisation caused by an aggregated urbanity is sustainable, not only 
does it reduce the impact on the road network and reduce carbon emissions 
from cars and trucks but it also provides a transparency in the city’s systems, 
promoting consumer responsibility. The aquaponic farms are a key example, as 
transparency of the production of food provides knowledge and insight on how 
food is made and prepared. In the residential components of the development, 
people can enjoy private outdoor areas, large luxury programs such as pools 
and cinemas all the while living in a high-density environment.

The project also confronts a pressing issue in Brisbane regarding floods. 
While land becomes evermore sparse/valued, legislators, investors and 
home-seekers are encouraged to develop flood prone land once not fit for 
development. Not only does this proposal face this requirement for flood 
resilient design but it also confronts issues of economy, the micro-apartments 
within would be relatively affordable. The aggregation of civic systems into 
local systems attempts to also aggregate economy, from larger scale models 
such as the national and civic, to a more local and less abstract trade.

AGGREGATE AGGREGATE

Image 2 - Flooding of land within BBC’s 
Flood Planning Area 1 (FPA1).
In this event, the floodwater rises to the 
edge of the wetland sponge. The entire of 
the development can still function and water 
doesn’t enter the spill-zones during this kind 
of event (see masterplan).

Image 3 - Q500 Flood Event / flooding of 
land within BBC’s Flood Planning Area 5 
(FPA5).
In this event, the water rises to about 4.8 
metres above sea level. In the case of a flash 
flood, this torrent would come with velocity 
well above the wetland sponge and fill the 
spillzones behind the development. Still, the 
main road of the masterplan sits well above 
this level at 6.5 metres and people are free to 
escape / access the site accordingly.

JENNY STEDMAN
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The site integrates water, society and food culture strategies into the site to 
create a culture that challenges the sedentary lifestyles which are a result of 
our increasing reliance on technology and automation. The site is located in 
the heart of Wooloongabba, a suburb 2 km south-east of the Brisbane CBD, 
famous for its Cricket Ground ‘the Gabba’. The proposal is to address issues 
of the increasing residential density of Wooloongabba, which is expected rise 
by 2031 and integrates residential living with a vast opportunities for recre-
ation for all generations.

Distribution of housing type and sizes are spread according to the needs of 
3 main generational groups including working individuals (including couples 
without children), families and elderly. The generations are clustered to en-
able residents alike to support and form relationships with one another. 
Generation clusters are then distributed according to their relationship with 
each other and so that amenities on the lower floors correspond with the 
needs of those living above.  

Amenities are aimed toward meeting the needs of each generational cluster, 
but are equally available for the use by other residents. Amenities for sports 
include gyms and indoor sports centre and various outdoor non-formal areas. 
For those residents who work long hours and prefer a more social lifestyle, 
there are community rumpus rooms also available along the wide circulation 
balconies adjacent to the residences. Family amenities include a social space 
for children of similar age groups and spaces for organised and non-organ-
ised play, and a designated area for a community run child support and learn-
ing program (ie playgroup). For the elderly there is a craft room, Library and 
medicial clinic amenities on site. 

The site is used as a testing ground for a variety of contemporary horticultural 
techniques and provides residents with fresh produce. Vertical Gardens act 
as agricultural billboards visible to the main entry points to the site, contain-
ing a variety of small-scale vegetables and fruits such as lettuces, tomatoes, 
medicinal herbs etc to create  a visually interesting variety of color and tex-
ture. Gardens located in dedicated public spaces and on roof tops are used to 
generate greater quantities of produce which supply the local green grocer. 
Smaller gardens are located on levels adjacent to apartments and are avail-
able to the residents for recreational gardening. 

CULTURE + INTEGRATION

The chosen building cluster from the overall Kingfisher Creek 
master plan incorporates multiple typologies of space within 
the entirety of the structure. There is a significant provision of 
space for production of vegetables, in line with the vision for 
the master plan. The rest of the building is a mix of residential 
units, community facilities and retail. The plaza area in front 
of the building connects the ground floor retail and social 
space to the transit hub. This plaza space exists around the 
aquaponics basins, which supply the majority of irrigation for 
the agriculture within the tower. Large green swales adjoin 
Logan Rd and the transit hub, and filter/clean the water prior 
to depositing it within the aquaponics basins.
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The Overall site is located on King fisher Creek adjacent to Norman Creek in 
Wooloogabba. The Design challenge was to incorporate flooding mediation to site 
that is constantly being flooded and to find a way to live in the flood plain.
Our site aims to challenge the idea of urban farming, especially in the flood plain 
for the furtile soil, but to bring the knowledge and technology to every suburb 
aggregate.

The site is consists of 4 different functions, Distribution, Market,  Production and 
Ideas/ Education. The Market is responsible to provide a space for locals and visitors 
from surrounding areas to purchase fresh fruit and vegetable that is produced 
from our on site farm.
Aside from fresh produce, retaining current local industries is also a priority. The 
aim is to not loose the original meandering random quality and character of the 
site today. The Market will be a site to nurture these micro industries.
The other design priority for this site include breaking the building wall visible on 
the Northern and Southern edge of the site. The site currently is surrounded by 
low density residents, there for any sort of tower close together will destroy the 
visual connection between  both boundary and segregate the site.

The Market will consist of a few other destinations other than the market place to 
attract different people visiting. We will be replacing and upgrading existing amities 
such as a Dog Park and Children’s playground, but also adding a amphitheater for 
local theatre productions and performances, a quiet nook in the ground/ water 
spectacle, fruit tree grove and vegetable farm and a childcare centre.

The name food bowl came from the idea of using the landscape as part of the 
structural element. Because the site is prone to flooding, it slopes upwards, creating 
a upside down bowl.   

THE MARKET [ FOOD BOWL ]

Market Place

Shops + Micro Industries

Urban Agriculture

Residential + Offices and Studios

Site Perspective

Progress diagram

Site Zoning

Exploded site perspective

Living Structure
Hannah Renshaw

The Living Structure provides apartments within 
the community zone of the Kingfisher Creek 
Master Plan with a design solution that aims to 
incorporate the three things humans need to 
live: water, clean air and food.  The green spine 
that structures the entire masterplan connects 
to the cluster form, wrapping itself around the 
watersquare and wetland. 

Green Steps
Michael Pradella

The tiered structure of the residences is 
achieved by utilising a portion of the unit below to 
create the terrace spaces. In this manner, each 
unit has an optimum northeast orientation with 
ample outdoor space. Each terrace provides 
large planter boxes and trellis structures, to 
support growing green screens and any small 
plants/vegetables the tenant desires.

Aggregate Aggregate
Jonus Darr

Aggregate Aggregate is a design that 
reconsiders the programmatic relationships 
within urban environments. From the critique of 
the status quo’s unsustainable and growingly 
unliveable civic system a new kind of urbanity 
has been developed. This solution is an 
aggregated urbanity that includes programmes 
of residence, agriculture, industry, commerce, 
recreation and parkland.

Kingfisher Grove
Jenny Stedman

This project is a collection of dual-use spaces 
by way of aggregating issues of the city and 
turning them to our advantage; integrating 
recreation and amenities with flood mitigation 
and a need for urban agriculture.

The Market [Food Bowl]
Phoebe Lau

The Market is responsible for providing a space 
for locals and visitors from surrounding areas 
to purchase fresh fruit and vegetables that are 
produced from on-site farms. It is also a priority 
to retain some of the current local industries. 
The aim is to not lose the original meandering 
quality and character of the site.

Prospect Village
Laura Ellis

Prospect Village's high-density micro-housing 
responds to the inhabitant’s lifestyle and 
allows for flexibility (growth / downsizing), 
personalisation (hobbies, careers, interests), 
and socialisation (connectedness, community, 
relationships). The building facade is a multi-
functional screen used for privacy, balcony 
drainage, infrastructure, trellis, and a balustrade 
guardrail.

In the Green Loop
Morgan Liu

The concept behind the proposed living 
community is to create an experiential 
learning environment to teach the residents 
the importance of sustainable living and water 
management. Located off a creek overspill 
zone, the cluster takes advantage of the 
restored riparian zones along the creek to 
create a series of bio-detention basins that will 
both act as a flood defence and a natural park.
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‘Aggregate Aggregate’ is a concept that reconsiders the programmatic 
relationships within urban environments at a variety of scales. From the 
critique of the status quo’s unsustainable and growingly unlivable civic system 
new kind of urbanity is invented. This solution is an aggregated urbanity which 
includes programs of residence, agriculture, industry, commerce (both retail 
and offices), recreation and parkland.

Currently in Brisbane, the relationship between home and food is disjointed by 
ever more congested road networks, further strained by the civic separation of 
commerce and home. As well as including the complex road networks, more 
space is wasted by the underutilised space of suburban environments during 
day, and the underutilisation of spaces in office complexes at night. While 
traffic is a tangible problem the compartmentalisation of these programs also 
denies a holistic interpretation of the city’s function which is experienced in 
everyday living. This causes communities, civic system components and even 
parts of an individual to be divided by the long threshold of the daily commute. 
From these examples and others, it appears that the civic system, that is a city 
which relies greatly on city-wide networks and zonal development is failing.

By aggregating urbanity, ie, aggregating the programs of residence, 
commerce, industry, agriculture and recreation into a hierarchy of scales 
which acknowledge an individual’s place in; their home, their neighborhood, 
their community and their city a new model of living is promoted with an 
architectural result. This is the project’s key interruption to status quo 
development, which, as an interruption promotes multi-faceted interaction in 
lieu of multi-layered segregation.

The localisation caused by an aggregated urbanity is sustainable, not only 
does it reduce the impact on the road network and reduce carbon emissions 
from cars and trucks but it also provides a transparency in the city’s systems, 
promoting consumer responsibility. The aquaponic farms are a key example, as 
transparency of the production of food provides knowledge and insight on how 
food is made and prepared. In the residential components of the development, 
people can enjoy private outdoor areas, large luxury programs such as pools 
and cinemas all the while living in a high-density environment.

The project also confronts a pressing issue in Brisbane regarding floods. 
While land becomes evermore sparse/valued, legislators, investors and 
home-seekers are encouraged to develop flood prone land once not fit for 
development. Not only does this proposal face this requirement for flood 
resilient design but it also confronts issues of economy, the micro-apartments 
within would be relatively affordable. The aggregation of civic systems into 
local systems attempts to also aggregate economy, from larger scale models 
such as the national and civic, to a more local and less abstract trade.

AGGREGATE AGGREGATE

Image 2 - Flooding of land within BBC’s 
Flood Planning Area 1 (FPA1).
In this event, the floodwater rises to the 
edge of the wetland sponge. The entire of 
the development can still function and water 
doesn’t enter the spill-zones during this kind 
of event (see masterplan).

Image 3 - Q500 Flood Event / flooding of 
land within BBC’s Flood Planning Area 5 
(FPA5).
In this event, the water rises to about 4.8 
metres above sea level. In the case of a flash 
flood, this torrent would come with velocity 
well above the wetland sponge and fill the 
spillzones behind the development. Still, the 
main road of the masterplan sits well above 
this level at 6.5 metres and people are free to 
escape / access the site accordingly.

8.7.1: CLUSTER PROPOSAL EXAMPLE:  
AGGREGATE AGGREGATE
(Student: Jonus Darr)

JONUS DARR
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‘Aggregate Aggregate’ is a concept that reconsiders the programmatic 
relationships within urban environments at a variety of scales. From the 
critique of the status quo’s unsustainable and growingly unlivable civic system 
new kind of urbanity is invented. This solution is an aggregated urbanity which 
includes programs of residence, agriculture, industry, commerce (both retail 
and offices), recreation and parkland.

Currently in Brisbane, the relationship between home and food is disjointed by 
ever more congested road networks, further strained by the civic separation of 
commerce and home. As well as including the complex road networks, more 
space is wasted by the underutilised space of suburban environments during 
day, and the underutilisation of spaces in office complexes at night. While 
traffic is a tangible problem the compartmentalisation of these programs also 
denies a holistic interpretation of the city’s function which is experienced in 
everyday living. This causes communities, civic system components and even 
parts of an individual to be divided by the long threshold of the daily commute. 
From these examples and others, it appears that the civic system, that is a city 
which relies greatly on city-wide networks and zonal development is failing.

By aggregating urbanity, ie, aggregating the programs of residence, 
commerce, industry, agriculture and recreation into a hierarchy of scales 
which acknowledge an individual’s place in; their home, their neighborhood, 
their community and their city a new model of living is promoted with an 
architectural result. This is the project’s key interruption to status quo 
development, which, as an interruption promotes multi-faceted interaction in 
lieu of multi-layered segregation.

The localisation caused by an aggregated urbanity is sustainable, not only 
does it reduce the impact on the road network and reduce carbon emissions 
from cars and trucks but it also provides a transparency in the city’s systems, 
promoting consumer responsibility. The aquaponic farms are a key example, as 
transparency of the production of food provides knowledge and insight on how 
food is made and prepared. In the residential components of the development, 
people can enjoy private outdoor areas, large luxury programs such as pools 
and cinemas all the while living in a high-density environment.

The project also confronts a pressing issue in Brisbane regarding floods. 
While land becomes evermore sparse/valued, legislators, investors and 
home-seekers are encouraged to develop flood prone land once not fit for 
development. Not only does this proposal face this requirement for flood 
resilient design but it also confronts issues of economy, the micro-apartments 
within would be relatively affordable. The aggregation of civic systems into 
local systems attempts to also aggregate economy, from larger scale models 
such as the national and civic, to a more local and less abstract trade.
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Image 2 - Flooding of land within BBC’s 
Flood Planning Area 1 (FPA1).
In this event, the floodwater rises to the 
edge of the wetland sponge. The entire of 
the development can still function and water 
doesn’t enter the spill-zones during this kind 
of event (see masterplan).

Image 3 - Q500 Flood Event / flooding of 
land within BBC’s Flood Planning Area 5 
(FPA5).
In this event, the water rises to about 4.8 
metres above sea level. In the case of a flash 
flood, this torrent would come with velocity 
well above the wetland sponge and fill the 
spillzones behind the development. Still, the 
main road of the masterplan sits well above 
this level at 6.5 metres and people are free to 
escape / access the site accordingly.
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space is wasted by the underutilised space of suburban environments during 
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traffic is a tangible problem the compartmentalisation of these programs also 
denies a holistic interpretation of the city’s function which is experienced in 
everyday living. This causes communities, civic system components and even 
parts of an individual to be divided by the long threshold of the daily commute. 
From these examples and others, it appears that the civic system, that is a city 
which relies greatly on city-wide networks and zonal development is failing.

By aggregating urbanity, ie, aggregating the programs of residence, 
commerce, industry, agriculture and recreation into a hierarchy of scales 
which acknowledge an individual’s place in; their home, their neighborhood, 
their community and their city a new model of living is promoted with an 
architectural result. This is the project’s key interruption to status quo 
development, which, as an interruption promotes multi-faceted interaction in 
lieu of multi-layered segregation.

The localisation caused by an aggregated urbanity is sustainable, not only 
does it reduce the impact on the road network and reduce carbon emissions 
from cars and trucks but it also provides a transparency in the city’s systems, 
promoting consumer responsibility. The aquaponic farms are a key example, as 
transparency of the production of food provides knowledge and insight on how 
food is made and prepared. In the residential components of the development, 
people can enjoy private outdoor areas, large luxury programs such as pools 
and cinemas all the while living in a high-density environment.

The project also confronts a pressing issue in Brisbane regarding floods. 
While land becomes evermore sparse/valued, legislators, investors and 
home-seekers are encouraged to develop flood prone land once not fit for 
development. Not only does this proposal face this requirement for flood 
resilient design but it also confronts issues of economy, the micro-apartments 
within would be relatively affordable. The aggregation of civic systems into 
local systems attempts to also aggregate economy, from larger scale models 
such as the national and civic, to a more local and less abstract trade.

AGGREGATE AGGREGATE

Image 2 - Flooding of land within BBC’s 
Flood Planning Area 1 (FPA1).
In this event, the floodwater rises to the 
edge of the wetland sponge. The entire of 
the development can still function and water 
doesn’t enter the spill-zones during this kind 
of event (see masterplan).

Image 3 - Q500 Flood Event / flooding of 
land within BBC’s Flood Planning Area 5 
(FPA5).
In this event, the water rises to about 4.8 
metres above sea level. In the case of a flash 
flood, this torrent would come with velocity 
well above the wetland sponge and fill the 
spillzones behind the development. Still, the 
main road of the masterplan sits well above 
this level at 6.5 metres and people are free to 
escape / access the site accordingly.

In critique of the status quo’s unsustainable 
and growingly unliveable civic system a 
new kind of urbanity has been developed. 
This solution is an aggregated urbanity that 
includes programmes of residence, agriculture, 
industry, commerce, recreation and parkland. 
By localising these programmes into a multi-
use development, a variety of benefits can 
be achieved; space is saved, roads become 
relatively obsolete, the functioning of the city, 
its industries and those who run them become 
transparent and communities are strengthened 
through their newfound independence.136

Figures 62 (background): Project in fine weather.137

The strategy to delay, store and recharge creek water has 
improved its quality, and reduced its salinity so that it may 
be used for recreation and agriculture. 

Figure 63 (below): Project in nuisance flood event.138

Permeable paved surfaces and detention basins which 
surround the creek reduce stormwater runoff.

Figures 64 (bottom): Project in Q500 flood event.139

In this event residential developments are safe from flood 
and the main arterial road which connects the projects to 
the city's grid are still useable for emergency vehicles and 
rescues. 
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IN THE GREEN LOOP
It is envisioned that the targeted young professional that will reside in the 
new Kingfishder development will be starting to think and plan for family 
life. The residential zone opposite the nursey and primary education 
precinct will cater to the needs of young families and encourage a family 
friendly living  environment. The concept behind the living community is 
to create an experiential learning environment to teach the residents the 
importantance of sustainable living and water management. The young 
children will have a safe environment to play and explore the natural park 
near the creek and interact with the food growing and production process. 

Located off a creek overspill zone, the clusters takes advantage of the restored 
riparian zones along the creek to create a series of bio-detension basins 
that will both act as a flood barrier and a natural park. Recreational squares 
that doubles as water detention devices are then located off the constructed 
wetlands to take in excess floodwater in extreme flood events. Residential 
and commercial functions are then planned around the detention basins 
creating a central public square where the main public activities will occur. 

The spatial massing of the development is derived from circulation off the main 
green spine that runs throughout the whole development.  The development 
is formed at the point of intersection between two green spine axis with one 
leading  to the education precinct and other leading to the main community 
precinct. The podium is formed as an ‘offshoot’ from the main green spine 
creating a secondary green loop off the main masterplan circulation axis. 
Horizontal and vertical circulation occurs in and around the loop creating 
internal streets along the facade facing the courtyard. Informal meeting 
spots and urban farming zones are designed along the internal streets to 
encourage social interaction between the residents. Housing blocks are the 
‘slotted’ into the main circulation axis with each unit having both views into the 
courtyard and the creek. Public functions such as a food hall, green grocer, 
education centre and child care are located in the lower and more public areas 
off the green loop. The edge facing the existing neighbourhood is also further 
enhanced with active commercial shopfronts and water parks to encourage 
the existing community to interact with the sustainable urban facilities. 

Creek spill zones
Bio-detention basins are designed in the main creek spill zone 
and act as a first defence for minor floods. Water squares are 
created off the constructed wetlands to take in fluvial and storm 
water in major flood and rain events.

Public 
realm

Urban 
edge

Nature 
edge

Wetland

Water square

Water square
Public 
realm

Green spine integration
The cluster becomes offshoots from the main green spine 
that runs throughout the masterplan. Function and circulation 
strategies are derived and integrated into the green spine.
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MORGAN LIU

8.7.2: KINGFISHER CREEK CLUSTER 
PROPOSAL EXAMPLE:  IN THE GREEN 
LOOP

The concept behind the proposed living 
community is to create an experiential 
learning environment to teach the residents 
the importance of sustainable living and water 
management. Located off a creek overspill zone, 
the cluster takes advantage of the restored 
riparian zones along the creek to create a series 
of bio-retention basins that will both act as a 
flood defence and a natural park. Recreational 
squares that double as water detention devices 
are then located off the constructed wetlands 
to take in excess floodwater in extreme flood 
events. Residential and commercial functions 
are then planned around the detention basins 
creating a central public square where the 
main public activities will occur in support of the 
medium density residential blocks on the upper 
floors.140

(Student: Morgan Liu)

Figures 65: Perspective of scheme (background)141:

Figures 66: Creek spill zones (far left)142:
Bio-detention basins are designed in the main creek 'spill 
zone' and act as a first defence for minor floods. Water 
squares are created off the constructed wetlands to take in 
fluvial and stormwater in a major flood.

Figures 67: Stormwater collection (centre right)143:
The roof garden and terraces are to retain and delay water 
flow into the water square in an extreme rain event. The 
flow of stormwater is then directed to a collection point at 
the bottom of the roofs at the upper ground level and a 
small water park is created in the plaza facing the existing 
neighbourhood.

IN THE GREEN LOOP
It is envisioned that the targeted young professional that will reside in the 
new Kingfishder development will be starting to think and plan for family 
life. The residential zone opposite the nursey and primary education 
precinct will cater to the needs of young families and encourage a family 
friendly living  environment. The concept behind the living community is 
to create an experiential learning environment to teach the residents the 
importantance of sustainable living and water management. The young 
children will have a safe environment to play and explore the natural park 
near the creek and interact with the food growing and production process. 

Located off a creek overspill zone, the clusters takes advantage of the restored 
riparian zones along the creek to create a series of bio-detension basins 
that will both act as a flood barrier and a natural park. Recreational squares 
that doubles as water detention devices are then located off the constructed 
wetlands to take in excess floodwater in extreme flood events. Residential 
and commercial functions are then planned around the detention basins 
creating a central public square where the main public activities will occur. 

The spatial massing of the development is derived from circulation off the main 
green spine that runs throughout the whole development.  The development 
is formed at the point of intersection between two green spine axis with one 
leading  to the education precinct and other leading to the main community 
precinct. The podium is formed as an ‘offshoot’ from the main green spine 
creating a secondary green loop off the main masterplan circulation axis. 
Horizontal and vertical circulation occurs in and around the loop creating 
internal streets along the facade facing the courtyard. Informal meeting 
spots and urban farming zones are designed along the internal streets to 
encourage social interaction between the residents. Housing blocks are the 
‘slotted’ into the main circulation axis with each unit having both views into the 
courtyard and the creek. Public functions such as a food hall, green grocer, 
education centre and child care are located in the lower and more public areas 
off the green loop. The edge facing the existing neighbourhood is also further 
enhanced with active commercial shopfronts and water parks to encourage 
the existing community to interact with the sustainable urban facilities. 

Creek spill zones
Bio-detention basins are designed in the main creek spill zone 
and act as a first defence for minor floods. Water squares are 
created off the constructed wetlands to take in fluvial and storm 
water in major flood and rain events.
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8.8 SITE 2: TURBO DRIVE 
CLUSTER PROPOSALS

Figure 68: Floodplain riparian.144

Figure 69: Industry buildings on a floodplain.145
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DESIGN EVOLUTION CLUSTER PLATFORM

A ‘water squares’ has designed act to hold the heavy runoff from storms. During sunny days, the 
plaza invites people to sit, lunch, read, watch and play. But as it rains, the water square begins 
to fill with water, and the deeper the rain, the more water will cover the square, creating new 
patterns.  

An intricate mix of roof landscapes, terraces, and courtyards enhances dwelling’s 
experiences, and makes it easier to socialize. 

The scheme of Horizontal Farm – an intricate weave of the ‘farm’ and the ‘dwelling’. Drawing 
from the traditional courtyard typology, enable mix used community and farming  

Green Space Traditional Courtyard Green Roof 

Connection of roofs Shifting volumes
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CHARISA CHAN YAN YAN 

VISMAYA CHERIAN
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The vision for the cluster is to create a sustainable community within the hectare, 
primarily catering to young professionals and young families. The site retains the 
concept of adding and subtracting spaces as in the platform and as a result, res-
idential towers emerged from the safe level of the platform while retaining con-
nections to the commercial and office spine. The platform starts at a level of 9m at 
Turbo drive but lowers to 6m, sensitive to the creek which borders the site on two 
sides.

The project aims to be sensitive to the flood plain on which it is situated. The lower 
spaces are subject to flooding, along the water edge and are occupied by activity 
spaces, keeping the residential area well above the flood level. The water edge is 
treated with green sponge area to slow down the flow of water and serve as a buffer 
between the building and the creek. Green roofs also help absorb rainwater. Water 
squares located at different levels along the site catch the water during heavy rains 
which are stored underground and treated before releasing to the creek.

The public realm is retained with commercial and office spaces along Turbo Drive 
and the Central Pedestrian spine, where there also exists Market spaces, and oth-
er activity spaces which can be rented out for various purposes and also be used 
by the residential community.

Keeping in mind the demographics of the region, the idea of adding spaces as 
needed was applied to the unit as well. The unit is supplied as a 2 level space with 
the core already built, from which the layout can be customized according to the 
requirement of the user. If two levels are not needed, the space can be sold as two 
individual spaces as well. Since each unit is variable, the skin that ties the building 
together is a green façade, which not only unifies the building but also adds to the 
flood mitigation system by slowing the flow of rainwater. Rainwater pipes are also 
installed within the façade which recharges the courtyards below where water is 
further collected and stored.

There also exists activity spaces which also can be used as work-from-home of-
fice spaces, also catering to the trend of start-up businesses which are on the 
rise. Moreover, the flexibility of the space caters to the needs of every individual. 
The transition between the cluster and its surrounding clusters is subtle and done 
through creating volumes as connections between them.

Motor movement is reduced by the introduction of electric cars. Cars are stopped 
at one end of the site and a cleaner system of electric cars service the basement 
level of the site, so as to keep the upper platform level clear for pedestrian move-
ment. During flood evacuation and other emergencies, these cars or motor cars 
can be taken up to the ramp along the central pedestrian spine.

THE GROWING PLATFORM

Diagram 1
A platform is established at 9mAHD with 
respect to the train station, keeping the de-
velopment safe from floods

Diagram 4
Connecting the blocks and pushing them to 
different heights, making it dynamic and ac-
tive.

Diagram 2
Addition of blocks from the platform, stag-
gering it to retain maximum views

Diagram 3
Subtraction of spaces from the platform 
and building, etablishing  water collection 
squares, which flow from highest level to the 
lowesrt, where it is collected

Diagram 5
Sun study highlights the need of a facade 
system to protect the building.

Diagram 6
The residential spaces are located above 
6mAHD, while the public axes are retained 
from the masterplan.

TAMMY JUNYI  HU 
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Regardless of high rain or low rain, Brisbane is a city which is prone to flood-
ing, and the costs we spend trying to fix its damages are immense. Retrieving 
away from creeks and rivers are not enough because flooding are occurring 
more often; reaching unexpected heights and there will be an increase of 
population to government regulations of encouraged birth and immigrations.
Therefore in our proposal for Turbo Drive project, instead of retracting from 
the water, we recognize a potential for the site to become ‘creek density’, in 
which water is part of our daily activity and that flooding no longer becomes a 
threat to our living. 

Continuing from our design of the master plan, I have made further investiga-
tions and emphasis on our platform. It is a means of how the platform can be 
manipulated to contain maximum density and the process of turning a simple 
layer of platform into a functional platform that allows for inhabitable space. 
By pushing and pulling, revealing and excavating from the platform there are 
endless possibilities that allows for excitement to occur. The form and the 
subtractions of the platform is a response to the need for natural sunlight and 
of course it is everything that relates to the framed view of Norman Creek. 
This conceptual project is a scheme for the next 100 years; it has been devel-
oped in a three dimension perspective which facilitates urban farming, hydro-
ponic green houses, community gatherings and the integration of work and 
life rather than work being separate from us. The most important downside 
of high density living is the lack of sunlight and own very own private gardens. 
Owning and maintaining our own piece of green is our way of Australian living, 
thus the building typologies that I have also includes particular units who own 
their own piece of Garden of Eden.  

SAFETY PLATFORM  

STAGE 1:
BUILIDNG A PROTECTIVE PLATFORM 

STAGE 2: 
RETRACTING PLATFOM TO SAFE ZONE 
FROM FLOODING 

STAGE 3: 
SUBRACTION PROCESS

STAGE 4: 
SUBRACTION IN PROCESS, ADDITION ALSO 
TO MAXIMISE DENSITY YEILDS

STAGE 5: 
SUBRACTION CONTINUES UNTIL HEIGHT 
PINPOINTS TO A FEW CLUSTERS 

STAGE 6: 
ONLY THE TALLEST BUILDINGS ARE LEFT 
FROM THE SUBTRACTION PROCESS 

ROSARIA CHO
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The 2020 climate change target lurks closer everyday. 
Queensland has been suffering from earthly pains, through 
rising sea levels, shortened rainfall seasons, longer sum-
mers and warmer winters. Most memorable of these 
however, were the floods which caused havoc in 2011 and 
1974 across Brisbane and South East Queensland.  
 

TURBO DRIVE

23.13 million

So the question that is posed, is ‘how far are close are we from our benchmarks and 
what have we failed or succeeded in doing to get there? How has architecture’s role 
in society been able to contribute or stand in the way of effective change?’  

Australia ranks second in our ecological footprint, consuming 4.8 Earths for only 
23.13 million people. That’s approximately 8.3 global hectares per person. And 
with the population of SEQ expected to reach approximately 4 million people by 
2031, how can architectural design be adapted for flooding, drought and other 
consequences of a changing climate? Can architecture influence a way in which a 
growing population can live to improve our ecological footprint? 

POORVI MEHROTRA
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In the heart of Coorparoo, along Turbo drive, lays an unappealing residential 
zone surrounded by an artificially modified creek. This site regularly floods 
during periods of rainfall, and in addition to the flood prone site, is littered 
with industrial warehouses. The project however, identifies the sites more 
captivating qualities.

These qualities emphasize beneficial keypoints that would enhance residential 
living. The creek, green spaces, and proximity to the city and public transport 
collectively become assets to the future of high density development.

Located on an area of 15,000m2 within the Coorparoo precinct, the proposed 
building cluster envisions the next generation of apartment living for 
families, accommodating all families between youth and elderly. Blending 
multi-generational housing with urban farming, this innovative living model 
integrates on-site farming with mixed use facilities and high density housing. 

The overall form of the building is designed around on-site circulation paths 
and key urban farming corridors. The residents are brought together through 
a series of ‘green corridors’, adjacent to core circulation paths. On the ground 
floor, farms are open to the public for recreational and educational purposes, 
however, on the upper floors these green corridors are private and become an 
asset to the residents. 

Alongside a full-time farmer, the tenants (targeting the retired occupants 
and stay at home parents) are offered part-time employment to manage 
these farms, allowing them to generate an income whilst contributing and 
connecting with the community. 

On-site cafes and restaurants located around the precinct are able to take 
full advantage of the fresh food and vegetables being grown on the ground 
floor. Fresh produce markets also benefit, by being able to sell produce at the 
community driven markets.

TURBO DRIVE

Axes through site

Secondary Circulation

Development of Building Form

Green Corridor Positioning Building Cluster Location Plan

PETER EDWARDS
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This proposed development for Turbo Drive along Norman Creek in Coorparoo addresses the 
density, lifestyle and environmental needs of next-generation housing. As part of a broader 
masterplan, the scheme asserts that density can be an asset rather than a cost to the com-
munity through the benefits of sharing. Building on the same principles that have enabled the  
so-called ‘sharing economy’, the project reconsiders the spectrum of privacy and communality 
in apartment living to propose a mode of living that is better suited to the relational, lifestyle 
and affordability pressures facing the next generation.

Positioned adjacent to Norman Creek, the significance of water is paramount. The waterfront is 
kept open for public thoroughfare, with an ampitheatre constituting the main architectural in-
tervention along the water’s edge. Access is raised well above the waterline to prevent regular 
disruptions from flash flooding. The residential scheme is raised atop a podium above the long-
term range of projected flooding, with carparking beneath the podium acting as a sacrificial 
space in extreme flood events. The water quality of the creek is considered through significant 
vegetation to filter runoff, as well as an integrated system of bioretention to treat stormwater 
and greywater for use in a natural pool, which can be responsibly released, reducing the bur-
den on the creek and also reducing the consumption of mains water.

The building’s undulating form steps back as it rises, allowing solar penetration and reducing 
the impact for both views and overshadowing on neighbours. Though it is a relatively low-rise 
proposal, by sharing many amenities that are underutilised in conventional housing between 
occupants, the density is such that if we assume 1.5 occupants per dwelling, the scheme would 
house approximately 4 times the population of existing suburban housing in the area across 
the same footprint.

This concept of owning less to share more addresses three problems of the current age, being 
housing affordability, inefficient distribution of resources and social isolation. As a scheme de-
signed with workers without responsibilities in mind, the fundamental concept is that each unit 
owner would maintain a micro-unit with bedroom, bathroom and kitchenette facilities. These 
open off a small threshold into congregating living, study and launrdy spaces shared between 
four units, which then open into wider communal spaces, where kitchen, dining, recreational 
and vocational functions could be carried out.

The proposal allows for spaces with a range of privacy levels whilst also promoting neighbourly 
engagement. The autonomy of the individual is maintained without unwanted isolation, empow-
ering occupants to socialise or to withdraw on their own terms. Co-working facilities continue 
this mindset and provide for the future of work. Communal pantry facilities reduce food waste 
while enhancing convenience and affordability. By sharing more amenities, residents are able 
to access a much wider array of amenities than in a typical house or apartment development. 
This works financially because there is not ongoing ‘wastage’ through rooms and possessions 
left unused for long periods. In effect, four times the density allows four times the investment. 
This is the thinking that underpins the proposed development.

TURBO DRIVE // NORMAN CREEK

CONNECTIONS
Nodes of pedestrian transit identified in the masterplan are networked 
to facilitate effective thoroughfares.

FORMAL EXTRUSION
The ‘building’ component is raised from the podium.
An ampitheatre defines the Norman Creek waterfront.

‘HARD+SOFT’ LANDSCAPES
A podium for flood mitigation is delineated on the site, informing the 
foundational approach to built interventions on the site.

FORMAL DEFINITION
The built form is pushed and pulled to better provide adequate density 
and engage with surrounds. Landscaping and solar access are pivotal 
determinants in the process. 

WATERFRONT PERSPECTIVE

Design for an Ageing Population 
Charisa Chan

The number of adults 65 year old and older in 
Australia will double over the next 25 years. 
This housing design is purposely developed to 
create a community lifestyle that will encourage 
a sense of belonging and interaction between 
different age demographics. 

Borrowed Living
Rosaria Cho

For Turbo Drive, the term ‘density’ is 
understood by one phrase: “successful density 
is about sharing”. The design aims to push the 
boundaries of shared living, introducing ideas 
of ‘borrowed living’ while educating the public 
about alternate living, all in order to fulfil a vision 
for a more ecological and sustainable future.

Multigenerational Urban Living
Poorvi Mehrotra

The proposed building cluster envisions the 
next generation of apartment living for families, 
accommodating both youth and elderly. 
Blending multi-generational housing with urban 
farming, this innovative living model integrates 
on-site farming with mixed-use facilities and 
high-density housing.

Doing Diversity Together
Peter Edwards

The waterfront is kept open for public 
thoroughfare, with an ampitheatre constituting 
the main architectural intervention along the 
water’s edge. Access is raised well above the 
waterline to prevent regular disruptions from 
flash flooding. The residential scheme is raised 
atop a podium above the longterm range of 
projected flooding, with carparking beneath.

The Growing Platform 
Vismaya Cherian

The design is developed around the idea of a 
raised platform which aims to create a safe and 
sustainable community. Residential blocks and 
public space are both generated by additions 
to and subtractions from the platform, which 
defines the safe level according to the predicted 
future flood levels for the site.

Safety Platform 
Tammy Hu

The proposed scheme implements the concept 
of ‘sponge urbanism’, and a water storage and 
release system to adapt to the future. The site 
has been developed in a three dimensional 
perspective, which facilitates urban farming, 
hydroponic green houses, community 
gatherings and the integration of work and life.

HOUSING STACK SOFTEN THE BOUNDARY BETWEEN CREEK AND BUILDINGS

Creating a platform to protect the site Cutting according to existing network

Adding and substracting the volume of the platform

Adding and substracting the volume of the buildings GROUND FLOOR PLAN 1：1000 9M PLATFORM PLAN 1：1000

12M PLATFORM PLAN 1：1000

Commercial facilities such as restaurants and shops, sport facil-

ities like swimming occupy the ground floors, and the upper 

levels are residential and studios.

Break the ground floor platform into 4 parts, which creates 

access to the creek. The openings above the accesses pro-

vide the light and air circulation for exterior spaces.

Rising part of platform to connect with other platforms

Having more natural connection near the creek

Housing Stack 
Jingyi (Erica) Zeng

The project is shaped as a stack of wood-clad 
units that are designed to harmonise with the 
specific environmental context of Turbo Drive 
and Norman Creek. The buildings generate 
the feeling of a small community, bringing 
many opportunities for 'street scale' interaction. 
The project updates the relationship between 
private units and public space and generates a 
sense of movement and permeability.
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ROSARIA CHO
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The 2020 climate change target lurks closer everyday. 
Queensland has been suffering from earthly pains, through 
rising sea levels, shortened rainfall seasons, longer sum-
mers and warmer winters. Most memorable of these 
however, were the floods which caused havoc in 2011 and 
1974 across Brisbane and South East Queensland.  
 

TURBO DRIVE

23.13 million

So the question that is posed, is ‘how far are close are we from our benchmarks and 
what have we failed or succeeded in doing to get there? How has architecture’s role 
in society been able to contribute or stand in the way of effective change?’  

Australia ranks second in our ecological footprint, consuming 4.8 Earths for only 
23.13 million people. That’s approximately 8.3 global hectares per person. And 
with the population of SEQ expected to reach approximately 4 million people by 
2031, how can architectural design be adapted for flooding, drought and other 
consequences of a changing climate? Can architecture influence a way in which a 
growing population can live to improve our ecological footprint? 
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8.8.1: CLUSTER PROPOSAL EXAMPLE: 
BORROWED LIVING
Student: Rosaria Cho

The Turbo Drive site is at risk of flooding, 
regardless of how heavy the rainfall. 
Furthermore, in the past it has been susceptible 
to drying out, making the area an unattractive 
area for residential living. However, the project 
recognises the site’s potential to be a place for 
‘creek density’, whereby the creek, the green 
spaces and proximity to the city become assets 
to a future high density development. Turbo 
Drive’s most central cluster envisions a precinct 
where the ambitions of future generations 
to create environmental change through 
alternative living strategies are encompassed 
and designed for.

Located in the centre of the precinct, the cluster 
is designed to publicly portray the ambitious 
lifestyles in which the Turbo Drive Masterplan 
encourages residents to live. Acting as the 
‘public face’, the building intentionally blurs the 
boundaries between public and semi-private. 
In this way the building allows for the public to 
learn about the Norman Creek vision through 
interaction with the building and its residents.146

Figure 70: Perspective from Norman Creek 
(background)147 and Figure 71: Exploded axonometric 
(bottom right)148:
The levels of public and private spaces become more 
complex and interesting with the concept of sharing. As the 
public cluster within the masterplan, areas in the building 
are intentionally mixed to allow for resident and public 
interaction. Ideas of the ‘lounge corridor’ are explored as 
spaces for residents to borrow, or share for living, studying 
or working. These mixed areas are arranged vertically so 
that the most vulnerable building typologies are protected 
from flood.
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8.9 SITE 3: HANLON PARK  
CLUSTER PROPOSALS

Figure 72: Stormwater infrastructure.149

Figure 73: Stormwater infrastructure after flooding.150
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SAMARA WEBSTER
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The Hanlon Park Master Plan revitalizes the park by connecting in with 
the existing community hub of Stones Corner and expanding this hub to 
accommodate a predicted increased density for the future. The site of the 
proposed building cluster is located along the western edge of Hanlon Park, 
wedged between two hard edges, the green belt and the low lying creek. A 
key green finger connection for the master plan runs east-west through the 
site connecting these two edges, thus the cluster seeks to blend these two 
conditions within the design. As it is on the outer edge of the hub, this cluster 
plays a more private role within the master plan, while still contributing to the 
increasing requirement for public amenity and encouraging education about 
living with water.

The close proximity of the building cluster to the creek creates a unique 
residential experience living within a flood zone. The majority of residential 
spaces are elevated above the 6m clear flood zone by a platform.  Those below 
this platform are tucked behind and protected by public amenity spaces that 
can be closed off in the case of a flood event. 

The master plans initiative to redirect Norman Creek and slow the flow of 
water is continued throughout the cluster.  Storm water is stored in public 
courtyards or water squares and large storage tanks below the ground and 
then used to irrigate the landscaping throughout the cluster. 

A folding landscape wraps up from the park to form the platform and then 
continues over the building above, integrating the built form and the park edge. 
The various building typologies are then plugged into these spaces; public 
amenity to the forefront below the platform at park level for ease of access and 
residential spaces above with roof terraces for communal resident amenities. 

With a strong focus on providing for the future, the cluster has the ability to 
continuously develop alongside the ever-changing needs of the residents 
and the surrounding community.  A typical base apartment has the ability 
to be increased, adapted and divided to suit the various family models that 
continuously change over time.  This continues throughout the roof terraces 
and resident agriculture zone, allowing for spaces to be uniquely adapted by 
residents. 

ADAPTABLE LANDSCAPES

RESIDENTIAL UNITSPARKING AND WATER STORAGE ROOF TERRACES + FOLDING LANDSCAPEPUBLIC AMENITY + GROUND ACCESS 
UNITS

6m FLOOD PLATFORM

HANLON PARK MASTER PLAN 1:2500
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Hanlon’s Edge sits at the centre of the Stone’s Corner Master Plan, and is situated between two 
major pedestrian and cycling ‘Green Fingers’. The cluster further develops the precinct-wide 
pedestrian network by foregrounding cross-site circulation as a major design driver and built 
form shaper. It connects the two major green fingers through multiple north-south oriented 
axis’, doubling as public green space that flows into the buildings on either side.

The shape of the buildings is derived from site specific factors that include site contours, 
adjacent green fingers, cross-site circulation and public courtyard spaces.   

The consideration of flooding and the movement of water during periods of heavy rain can also 
be seen as a major consideration in the form of the cluster. The site is fortunate to be relatively 
unaffected by flood planning levels, and where it is has seen appropriate measures taken in the 
design. The effect and treatment of storm water has more relevance to Hanlon’s Edge, as the 
environmental goals of the Master Plan and re-working of Norman Creek are continued in the 
system of the cluster.

Measures from the top down include planter boxes on each residential level, the overflow 
from which is collected in water retention basins and green courtyard gardens. The basins 
and gardens are in turn connected via a network of swales and underground pipes that are at 
times used to shape the buildings and further ‘connect’ the site. This ensures the stormwater 
is used and slowed to the greatest possible extent before it is eventually released into Hanlon 
Park before eventually making its way into Norman Creek. All treatment on site is intended to 
improve the quality of storm water and reduce the amount  that is channeled into public mains 
- creating what is referred to as an urban sponge in the greater context. 

Aside from the residential function of the buildings atop the podiums, the public buildings that 
form the podiums house functions that will be needed in a future that sees the population of 
Brisbane increasing sharply, triggering the need for greater density in precincts identical to that  
of Stone’s Corner. The existing library and community centre is proposed as being relocated 
from its flood prone site to Hanlon’s Edge, as is the childcare centre currently situated just 
off the South-West corner. A third function is also introduced in response to the improvement 
of current technologies and advent of new ones, constantly improving the viability of working 
remotely or ’from home’. Professional level workspaces that are available for medium - long 
term periods are situated in the podium for use by those that live above or others that would 
find it more convenient than travelling to the CBD. 

Hanlon’s Edge is a proposed model of living for the future that provides facilities and styles 
of accommodation lacking in the current crop of housing.  Unprecedented public space and 
facilities necessary for densifying cities are included as well as a comprehensive model of 
water management that will ensure Brisbane is better able to deal with water and the threat of 
flooding now and into the future. 

HANLON’S EDGE

Hanlon’s edge park interface (above)
The park edge of the site that interacts with a central cross-over point of multiple circulation paths. 
This part of the library opens up to the park space beyond it, providing a sheltered grass slope that 
can be dwelled upon of traversed on the way into the building. 

Cross-site axis (top of page)
The image shows the axis between library and studio building, providing a break-out space for 
surrounding buildings that mixes users with those traversing the site, in conditions of good whether 
and heavy rain. 

ISAAC VINCENT

r-EVOLVE RESIDENTIAL
re-STRUCTURING THE SOCIAL EXPERIENCE 

SARAH BATCHELOR

Hanlon park and the surrounding Stones Corner area have been identified as significant areas of 
interest with regards to re-development. The area faces a high level of risk due to creek and waterway 
flooding, as identified through the Hanlon Park Masterplan. Through envisioning a future for Stones 
Corner for the next 50 - 100 years, the idea of challenging the current norm of living begins to play an 
important role.
 
rEVOLVE has been designed to sit within the high density residential portion of the masterplan, situated 
centrally to the new heart of Stones Corner and the pedestrian mall conversion of Logan Road. The 
building features a mixed use composition with retail on ground, double storey apartments both 1 bed
and 2 bed typical layouts, single storey apartments and a feature community podium for residents.
 
The cluster began to take shape primarily as a result of the Hanlon Park Masterplan. The site of 
rEVOLVE is bordered by 2 main vehicle streets and 1 pedestrian street which through their re-routing, 
have allowed rEVOLVE to take on a playful 3D composition. The building form bends and folds to the
new bordering streets, enabling expansive views to the North highlighting Brisbane City while also 
opening views to the newly designed Hanlon Park and adjacent community parklands.
 
Due to the flood risk placed upon the site, rEVOLVE takes into account flood resilient design by carrying 
through the overarching design ambition of the masterplan into the building scale. At ground, the 
building features double height retail boxes which are designed in a ‘hot desk’ type of manner. All 
designed with the intent of becoming flooded, the retail boxes are fully flexible featuring removable and 
adjustable joinery. With the intent that the internal shell can not only be salvaged during a flood event 
yet the boxes can remain completely adaptable and interchangeable addressing the needs of an ever 
evolving community. Swales have also been incorporated at ground level as a design feature extending 
up into the building as green voids. The swales are designed to not only function as a design feature, yet 
also provide structuring to outdoor alfresco spaces to the retail boxes and combating flood resilience 
through their capacity to consume excess run-off water.

Moving upwards to the residential portion of the building, the social experience begins to become 
challenged by refusing to submit to the norms of high density residential living. Through understanding 
the typical typology of apartment living as it stands currently, we are able to envision a future of change. 
The apartment floor plates feature predominantly double height apartment layouts, both 1 bed an 2 
bed which a targeted towards a market of young professionals. These apartment layouts are situated 
around the internal void of the building and allow for social space to occur before at the threshold 
of entering the units. The floor plates offer break out spaces, seating zones and private relaxation 
zones, encouraging the residents to interract and become known to their neighbours. The idea of the 
balcony has essentially been flipped allowing a more vibrant social zone, significant to the success of 
social sustainability. Timber battens are featured throughout the internal floorplate, allowing residents 
to maintain a significant level of privacy, while still having a strong connection to their surrounding 
context.

rEVOLVE also features a community terrace, open to the elements featuring outdoor social spaces, 
pools and land in which they can harvest their own produce. This terrace, located on level 7 also allows 
for expansive views of the surrounding context.

The design of the building harnesses a culture which currently lacks in the high density residential 
typology. Very rarely do we have a sense of who our neighbours are and where we are situated, there is 
no sense of individuality and no significance placed upon social awareness and sustainability. rEVOLVE 
sets itself aside as the new typology, challenging our preconcieved notions of how high density residential 
living should be.
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LAURA ZUMBO 
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The Hanlon Park site is located in a precinct which is expected rapid growth 
over the next 25 years.  This conceptual project aims to establish a connection 
with the current hub at Stone Corner and assist in creating a new mode of liv-
ing as the area densifies. .  Hanlon Park is prone to flash flooding.  The current 
park lacks an attractive area for residents surrounding the site to enjoy the 
outdoors.  The project recongises the site’s potential  as a place of education, 
outdoor living and recreational activities. 
  
 Hanlon Park’s cluster is situated closest to the urban agriculture area  which 
has dedicated space for urban farming. Hanlon Park’s 
masterplan encourages urban farming, outdoor recreation and new modes of 
high  and medium density living. Acting as the public building on the southern 
end of the site. Creating a marketplace that connects with the 
urban agriculture on a public and private platform allows education about ag-
riculture through the vision of the marketplace as an interaction between the 
farmers, residents and visitors. 

The cluster has been proposed with a new mode of living that encourages so-
cial interaction between neighbours by designing vertical and horizontal circu-
lation that  offers chance meetings in the hallways and between apartments.
The buildings have been designed around a central public courtyard that acts 
as water detention in heavy rain which is filtered through to the urban agricul-
ture.  The ground floor has dedicated workshop areas for residents that are 
floodable but allow for owners to retreat their equipment on the mezzanine 
level. There are two typologies in the cluster, a family style, two level apart-
ment and a single  level apartment. Each apartment has a private courtyard 
and is dual aspect facing North-East for optimum sunlight and breezes. A new 
housing model of adaptable living where buyers can purchase an apartment 
, in the various stages of their lives they can rent out, re-design and re-use 
spaces that are not needed anymore.  

The Hanlon Park site is set to see many changes in the future, this proposal 
demonstrates how living with water and extending the current stone corner 
hub can relieve some pressure from the current issues of the site. 

MARKET2

View 1

Entrance to market place

View 3

Vertical and horizontal connections to the 
marketplace

View 2

 A referencing to previous housing typologies 

View 4

Interior view of the marketplace

GEMMA SEDGWICK
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The Higher Ground project is a proposal for a flood adaptive, multi-use 
community food hub. Drawing on the live, work and play concept, the 
design promotes an urbanism that takes advantage of the walkability of the 
site, provides engaging architectural spaces and encourages community 
involvement. 

The cluster functions in the wider masterplan context as the formal bread 
basket and an ongoing education precinct focused on the potential of food. A 
cooking school provides interactive learning and social engagement between 
the varying clusters. This promotes a healthier lifestyle and creates a greater 
sense of community. This notion is further developed with the provision of 
communal dining areas celebrating the coming together of the community 
around food. An exotic food museum, markets and a social exchange allow for 
more diverse experiences for the Hanlon Park community. 

The 25 year vision is to embrace and educate the current neighborhood through 
the aforementioned strategies. The intention is to also expand this reach to the 
surrounding region. Within a 50 year timeframe food education will be native for 
the new generation. Therefore, the sustainable food practices can be improved 
and optimised with the innovation born from this inherent knowledge. In 100 
years the Hanlon Park food education, production, and systems are efficient 
and can sustain their maximum effect. It will also connect and support the 
wider network of food based precincts.  

The driving design objective was to reinterpret the conventional horizontal 
platform with a focus on adaptable flood techniques, high density living and 
prioritising green space. The process was methodical in nature, manipulating 
the form to achieve specific functions and experiences. 

To elaborate on the above diagrams in sequence, the depressed corner formed 
a natural entry point and aims to merge the ground plane and landscape. The 
perimeter circulation path created opportunities for built form and activity in 
the center of the platform, whilst maintaining visual connections to the wider 
landscape. The duplication and flipping of the platform created larger, more 
open spaces which received more sunlight, therefore suggestive of optimal 
positions for living spaces. This duplication also forms a flattened point where 
the two platforms meet,  generating a second landscaped entry area for 
continued circulation. In addition, multiple access paths were constructed 
through the creation of voids to allow people to move across the platform, 
as well as around its perimeter. There is the added benefit of exposing the 
platform below to sunlight, to warm to landscaped entry terrace. Lastly, 
central voids were subtracted from the form, not only for sunlight purposes, 
but to inform the core vertical circulation areas and central design features.   

HIGHER GROUND

Flood Adaptive Ground Plane
The ground plane is designed to withstand 
the damage a flood inflicts, in the hope that 
its effect are less devastating.

Integrated Landscape
Prioritising a connection with landscape, 
adjacent green space creates uninterrupted 
thresholds between inside and outside. 

High Density Modularity  
A modular approach creates interchangeable 
vertical and horizontal arrangements,  and 
encourages dynamic group interactions.

Sweeping Connectivity Platforms
The platforms are critical for functionality, 
whilst  acting as a major design feature and 
offering engaging circulation experiences. 

Food Focused Center
Drawing the public into the building, the food 
oriented features occupy its center. 

Roofscape
The accessible roofscape adds a new 
dimension to public life, ensuring that  the 
community exists on multiple scales. 

DEPRESSED ENTRY POINT FOR LANDSCAPE INTEGRATION

PERIMETER CIRCULATION ROUTE FOR CONNECTION TO CONTEXT

ROTATION AND DUPLICATION TO CREATE LEVELS

MULTIPLE ACCESS PATHS FOR FLEXIBLE CIRCULATION

VOID EXTRUSION FOR SUNLIGHT AND CENTRAL FOCUS

CONVENTIONAL PLATFORM ACTS AS THE BASE FORM

DANIEL HICKEY
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The northern built form of the Hanlon Park master plan is the focus of this design development. The vision is to create a vibrant community, which is sustainable and thoughtful to its public context, as well as resilient to on site environmental 
threats. These goals will be achieved through thoughtful design of a residential typology, and meeting space between formal programme. The site will grow and supplement the existing commercial/green space context. The residents of the 
community will embody and enhance the existing community culture. The site will grow sustainability with the landscape and water condition that already exists and will be enhanced. The cluster will target couples and singles, both young and 
old, as this suites the inner city context, as well as projected demographic changes.   

A major driver for the development of this areas conceptual design is its site context. The programmatic response is drawn from the existing commercial context, and acts to supplement the already existing vibrant selection of restaurants, bars, 
and other retail activity. Keeping in mind this context and the potential future growth of the site as a large scale residential cluster, the major programme of the site will be dedicated towards the health and wellbeing of the occupants, local res-
idents, and general public, who use the site. The idea is to build a strong community through a shared goal. Both formal programme and incidental ‘in-between’ space will be designed to encourage interaction and promote healthy living.
Landscape is a second key component of the design, both at a human experience scale and greater site land use scale. The meandering landscape generated by the creek provides an opportunity for more private human scale experience, where 
the urban parks carved throughout the existing commercial context allow more community gathering and public use. These two zones allow for a connecting green spine to flow from the private to the public through the built form of the site. 
This landscape can then be utilized throughout the built form of the building clusters. 

The built form of the site and the typology regarding density are two more key factors in generating a successful residential cluster that thrives into the future. With the site sitting towards the inner city suburbs it is imagined that the primary 
users of the residential sector will be both young and old singles and couples, but potentially not larger family household sizes. The typology is based on both on a thought to what is private program and what is public use, and how spaces within 
that can facilitate community spirit and interaction. Along with this the typology of the classic Queensland street is broken down and reinstated into the newly established dense residential cluster.        

HEALTHY COMMUNITY, HEALTHY PEOPLE

Diagram 1
‘The Platform’ is a main method of flood protection for the 
cluster, as well as a means to generate building form and 
user interaction.

Diagram 5
Key movement paths define the major edges and pathways through the building 
cluster. The dual green spaces form a major ‘green’ movement spine through 
the building. Main site entry points then form movement edges to the building

Diagram 2
The platform is broken and returns to the surrounding 
ground plane in strategic points of the design. The idea is 
to generate interaction between the ground plane and the 
platform

Diagram 3
Community space is dispersed both above and below the 
platform. Correctly selected and designed spaces further 
promote movement between the ground plane and the 
platform.

Diagram 4
The residential component of the building is then terraced 
over the shared community spaces. The residential com-
ponent interacts with the platform and ground plane via 
vertical shared zones.

Diagram 6
It is noted that green space and landscape, at all scales, are key consider-
ations for this design. The landscape experience of the creek to the west and 
urban park experience to the left are major design drivers.

Diagram 7
Flood mitigation and water retention are also major in the generation of this 
design. The landscape and green spine form over floor areas for flood waters. 
The green roofs also act to collect and redistribute water to the users of the 
building

Diagram 8
At all scales ideas drawn from the lifestyle of the classic ‘Queenslander street’ 
are espoused in the design of the building. The site is configured to allow a 
flow from public outdoor space to shared space to ‘private garden’ 

LIFE BY CREEK SHUAI HE

This design meets the needs of shared space in contemporary and future society and
simultaneously responds to issues of shared living and individuality by offering a multiplicity
of indoor/outdoor spaces specific to the context of the site by Norman creek in Brisbane.
The residential cluster is an expansive interconnected network of living and communal
spaces integrated with the natural environment.

A future-facing design can learn from traditional housing and be related to it - Queenslander
as well. Each unit has half closed space such as a veranda providing public space or a
balcony providing private one, which is a buffer area to outdoor.

The 2-storey platform system is designed in the whole area in order to provide a human
scale for pedestrians around the high rise. The platform is shaped based on the road
hierarchy network. Its height reduces gradually from one edge to another, in this way the
stormwater flow can be delayed and stored before it flows straight down to the creek.
The high rise buildings grow out from the platform area and distribute on its gradient surface
with proper distance in between. Besides, each unit can enjoy the northern sunshine
contributes to the dislocation from one another.

Timber is used as the main material of the facades because not only it makes the buildings
more environmental-friendly (carbon fixation), but also it let people reminds the living
environment in traditional housing.

Water Strategy: It consists of two parts, the strategy for floodwater flow into the site along
the creek way and the strategy for stormwater.
Instead of the narrow concrete waterway, a wider natural waterway is created on site, which
can hold and absorb more water. Besides, a large area along the creek way and 5 wide
Terraces (with 2m altitude difference in all) next to it are designed at the beginning point of
the site, when the flood water flows into the site, these areas can store water and delay its
flowing.
The rest area of the site would not be affected by the water from the creek way, but by the
storm water. Instead of going straight down to the creek the storm water would flow down
along the platforms and reach the roads direct to the creek at first, then it would flow down
the narrow swale in the roads and partly stored by the small water squares distributed on
roads. Finally, the rest of the rainwater reach a large water square and be stored there. As a
result, the rainwater is delayed and stored before reaching the creek area, which prevents
the flood from exacerbating.

Compare to high-density towers, my cluster is giving families more communication
possibilities, more green areas, and fresh air, like the traditional housing. It also let them
switch easily between nature and urban space.
The cluster is a good choice for the families with young children because it provides an
excellent environment for children's growing. Kindergarten, Retail can be found easily.
Besides, parents can work in offices nearby, so they are able to reach their children within a
short time. The recreation park nearby is an ideal space to strengthen the relationships
between members as well.
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The platform, in order to keep the human scale on
site, is one of the basic ideas from previous group
work. The shape of several platforms emerged based
on the connection and traffic lines.

Phase 2 1:5000
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Many character housing and Halon Park are on the
western side of the site, while the commercial area
around Logan Road is on the eastern side. The Idea
is to build connections between these two areas in a
natural way so that the whole area becomes vibrant.

Phase 1 1:10000

Platform

Neighbor Building

ConnectionCharacter Housing

Commercial BuildingPark

Individual SiteCreek

Connection

Commerical Structure

Neighbor Building Green Area

Green Way

Commercial Structure

Neighbor BuildingResidencial Structure Building

Neighbor BuildingStairwell & Lift Zone

Aisle and Veranda (public) Resident Movement Direction

The residence is facing the creek so that the dwellers
can enjoy creek and park view. Each small unit group
has sufficient distance to another to make sure they
have enough sunlight.

To ensure each unit can enjoy the northern sunshine,
they dislocate from one another. Besides, the
residential and the commercial structure combine
themselves when the units are as high as the roof of
the commercial building so that residents can
approach the green space on the roof area.

Along the two main connections, I designed two
greenways and one commercial way. As a result,
long  structures emerge along the commercial way,
while green strips along the other way. The Flood
Strategy is also considered at this phase.

Phase 3 1:5000

Phase 6 1:5000Phase 5 1:5000Phase 4 1:5000
The main aisle goes along the commercial structure,
through which people can either approach to their
units, or go outside by using stairwell or lift.

Hanlon's Edge
by Isaac Vincent

The shapes of the buildings are derived from 
site-specific factors that include contours, 
adjacent green fingers, cross-site circulation 
and public courtyard spaces. Flood risk and the 
movement of water during periods of heavy rain 
are also major considerations in the form of the 
cluster.

Market2

by Laura Zumbo

Adjacent to an urban agriculture hub, the project 
acts as a destination for education, living and 
playing. The underlying concept of the design 
is to connect residents to green spaces and the 
new marketplace, which is an adaptable space 
aiming to educate inner-city dwellers about 
agriculture and sustainable living.

rEvolve
Sarah Batchelor

rEVOLVE displays resilient design through the 
overarching ambition of the masterplan carried 
through into the building scale, complete with 
internal swales at ground level, which extend 
up into the building as green voids. 

Morphological Landscapes
by Prithwi Chakraborty

As the design is located on the highest point of 
the site along the park, it is able to critically deal 
with water run-off through the sloping nature 
of the landscape. Timber based residential 
blocks are grown from the mounds, evoking the 
idea of natural growth and extension from the 
landscape, one that contributes to building a 
positive, sustainable and flood resistant future 
for Brisbane.

Higher Ground
Gemma Sedgwick

The driving design objective was to reinterpret 
the conventional horizontal platform with a 
focus on adaptable flood techniques, high 
density living and prioritising green space. 
The design process was methodical in nature, 
manipulating the form to achieve specific 
functions and experiences.

Life by the creek
by Shuai He

This design meets the needs of contemporary 
and future society and simultaneously responds 
to issues of shared living and individuality by 
offering a multiplicity of indoor/outdoor spaces 
that are specific to the site. The residential 
cluster is a vibrant interconnected network of 
living and communal spaces integrated with the 
natural environment.

Healthy Community, Healthy People
Daniel Hickey

The northern sector of the Hanlon Park master 
plan is the focus of this design. The vision is to 
create a vibrant, healthy community, which is 
sustainable and thoughtful to its public context, 
as well as resilient to environmental threats. 
These goals will be achieved through designing 
an innovative residential typology, and shared 
public space between formal programmes. 

Adaptable Landscapes
Samara Webster

Located on low-lying land adjacent Norman 
Creek, the cluster layers a series of flood 
strategies to ensure the buildings are still 
useable and mitigate floodwaters in surrounding 
areas during an event. This unique residential 
living model blends the two hard conditions 
on either end of the site through folding the 
surrounding landscape to create intriguing 
pockets of space.
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Figure 74 (Background): Perspective view of project 
from Norman Creek.152

Figures 75 (far left)153:
A flood resilient platform is divided by two streets as per 
the Hanlon Park Masterplan. The resultant three forms are 
morphed to connect to the ground plain.

Figures 76 (centre left)154:
Stormwater retention pools and underground water storage 
tanks beneath the social courtyards mitigate flash flooding 
and provide water for the residents in the project.

Figures 77 (centre right)155:
These retention ponds also create 'valleys' in the 
'morphological landscape' so that water can be enjoyed as 
part of the public space that this development provides.

Figures 78 (centre right)156:
While commercial and workshop programmes are housed 
within the created 'morphological landscape' high-density 
residential typologies sit on-top, well away from almost any 
flood.

(Student: Prithwi Chakraborty)

8.9.1: CLUSTER PROPOSAL EXAMPLE:  
MORPHOLOGICAL LANDSCAPES

The design is derived from the original master 
planning concept of incorporating the idea 
of platforms – a direct response to dealing 
with the heavy flooding conditions across the 
Hanlon Park site. However, this ideology is 
enhanced further by sloping the platform into 
a mound, one that is heavily integrated with 
the surrounding natural terrain. As the design 
is located on the highest point of the site, it is 
able to critically deal with water run-off through 
the sloping nature of the landscape. From this, 
timber based residential blocks are grown from 
the mounds, evoking the idea of natural growth 
and extension from the landscape, one that 
contributes to building a positive, sustainable 
and flood resistant future for Brisbane.151
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9. EVIDENCE BASED 
PLANNING
9.1 CRITICAL GIS (GEOGRAPHIC 
INFORMATION SYSTEMS) AND 
CARTOGRAPHIC LANDSCAPES
Master of Architecture Research Selective, 
Sem 1, 2017

Figure 65: Land Use in the Norman Creek 
Catchment map by David Bate.129

Figure 66: Number of dwellings map by David Bate. 
130

Figure 67: Accessibility: parks, gardens and 
reserves map by David Bate.131

Figure 68: Open space needs analysis map by 
David Bate.132

(course coordinators: Antony Moulis and Kaan 
Ozgun)

Figure 79: Public transport stops in the Norman 
Creek Catchment. Map by Callum Gordon.157

Figure 80: Retail places in the Norman Creek 
Catchment. Map by Callum Gordon.158

Figure 81: Health services places in the Norman 
Creek Catchment. Map by Callum Gordon.159

Figure 82: Hotspots were then developed in areas 
with reasonable access to health services, retail 
and public transport stops. These three hotspots, 
called out of a heat map indicate the best locations 
for residential aged care and housing for the 
disabled. Map by Callum Gordon.160

Figure 83: Flood overlay code.161

Figure 84: The hotspots found by spatially 
correlating the needs of certain demographics are 
on flood prone land. Therefore, projects situated in 
ideal locations to service target demographics will 
need to also integrate flood resilient design.162
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University of Queensland's post-graduate 
architecture students employed Geographic 
Information Systems (GIS) tools to analyse 
society, urbanity, hydrology and the topography 
of the Norman Creek Catchment. Socio-
economic analysis drove the identification of 
key 'hotspots' where green-blue infrastructure 
would thrive. The outcome of this research  
subject called Critical GIS and Cartographic 
Landscapes: Spatial thinking, data and design 
will lay advanced analyses as the ground work 
for future design investigation.
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10.2 DWELLING IN FUTURE 
WATERSCAPES
At the end of Semester 2, 2016 the work of 
the students was exhibited at the University 
of Queensland's end-of-year design exhibition 
- eMbARCH. This exhibition is "the most 
important event in the School’s yearly calender, 
bringing together students, practitioners and 
academic staff. It provides an opportunity for 
the Brisbane architectural community to review 
the work of our graduates in an atmosphere of 
celebration."164

Figure 86-88: Photos from eMbARCH165
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Figure 85: Photo from Creek Urbanism exhibition.163

10. DESIGN EXHIBITIONS
10.1 CREEK URBANISM

The work of the 24 Dwelling in Future 
Waterscapes students reunited the 
professionals of the CRCWSC and the Norman 
Creek Community in an open invitation 
exhibit, held in the very room which hosted the 
Southeast Queensland Waterfutures Design 
Charrette 5 months earlier. 
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This document summarises the multifaceted 
activities carried out by researchers of UQ 
School of Architecture, and a number of 
students involved in the courses they ran in 
the last eighteen months, all in contribution 
to the CRCWSC Program D5.1. Working 
collaboratively with BCC on the Norman Creek 
Catchment – with a focus on pockets of land 
where green and blue infrastructures meet 
future medium to high-density developments. 
This first research stage generated site-specific 
analytical data together with globally applicable 
novel methodological approaches. The concept 
of Evidence Based Planning will inform the 
next stage, starting in semester 2, 2017, where 
planning and design methods will be refined to 
finally connect quantitative analytical tools to 
creative processes, at both district and building 
scale. This phase will involve an architectural 
design studio with Masters students, who 
will implement tools and ideas to identified 
“hotspots” within the catchment, with the aim of 
improving and testing the design method, and 
producing novel spatial types through design-
based research. A public exhibition and a final 
document will record the design speculations 
from the studio as well as summarise the entire 
research journey and its outcomes.

11. WHERE TO NEXT?

"A sustainable and resilient future for a city 
based on one or more (interconnected) Urban 
Metabolisms is not the result of a single 
explorative journey but involves the continuous 
ability to innovate and maintain the capacity for 
adaptive governance processes to both ‘hard’ 
and ‘soft’ urban disturbances, and to do so by 
a continuous change of its urban fractals and 
within these, its smaller components."166

The METALAB design studio looks into the 
future of Brisbane’s medium to high-density 
built environment, with a strong focus on 
environmental and social sustainability of 
responsive spaces and artefacts. 

The design investigation will stem from 
the concept of Urban Metabolism, which, 
looking at the city as a living organism, allows 
understanding and modelling multiple flows 
(water, energy, food, and people) as well as 
information of urban complex systems and their 
parts. It will interrogate the evolving concept of 
responsive architecture at different spatial and 
semantic scales - from the macro scale of the 
“urban fractal”167, “integrated neighbourhood”168 

and “pocket neighbourhood”169, to the micro 
scale of augmented spaces within buildings. 

The first explorative part of the design studio, 
leading to the definition of individual “pocket 
neighbourhood’s” (clusters of dwellings 
gathered around a commons) within the 
Norman Creek Catchment, will include critical 
reading, background research, site analysis, 
technology documentation and data gathering. 
Thematic workshops with experts and local 
community will help students conceive and 
design their fractal metabolic systems for 
circular management of resources.

The final design will unpack the spatial quality 
of the commons as a social catalyst and shape 
the proposal for an interpretive centre, where 
environmental data from the sustainable urban 
fractal is processed and displayed through 

(design studio coordinator: Paola Leardini)

responsive or augmented environments.

UQ’s School of Architecture is part of an 
ongoing investigation on water resilience in 
Brisbane City. Through this studio and allied 
events within the Cooperative Research 
Centre for Water Sensitive Cities, students will 
participate in design-led research generating 
spatial propositions of diachronic public space 
and resilient architecture, critically evaluating 
their social and environmental viability and 
validity in future high-density urban areas.
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11.1 METALAB,
Master of Architecture Design Studio, 
Sem 2, 2017
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