
1072

Copyright © 2011, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

DOI: 10.4018/978-1-60960-472-1.ch428

Chapter 4.28

Sustainable Urban 
Stormwater Management:

Water Sensitive Urban Design 
Perceptions, Drivers and Barriers

Shinyi Lee
Queensland University of Technology, Australia

Tan Yigitcanlar
Queensland University of Technology, Australia

Abstract

Stormwater has been recognised as one of the 
main culprits of aquatic ecosystem pollution and 
as a significant threat to the goal of ecological 
sustainable development. Water sensitive urban 
design is one of the key responses to the need to 
better manage urban stormwater runoff, the ob-
jectives of which go beyond rapid and efficient 
conveyance. Underpinned by the concepts of 
sustainable urban development, water sensitive 
urban design has proven to be an efficient and 
environmentally-friendly approach to urban 
stormwater management, with the necessary 
technical know-how and skills already available. 
However, large-scale implementation of water 

sensitive urban design is still lacking in Austra-
lia due to significant impediments and negative 
perceptions. Identification of the issues, barriers 
and drivers that affect sustainability outcomes of 
urban stormwater management is one of the first 
steps towards encouraging the wide-scale uptake 
of water sensitive urban design features which 
integrate sustainable urban stormwater manage-
ment. This chapter investigates key water sensitive 
urban design perceptions, drivers and barriers in 
order to improve sustainable urban stormwater 
management efforts.

Introduction

Due to increasing environmental and social 
pressures stemming from the adverse impacts of 
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urbanisation and other anthropogenic activities, 
it is now widely accepted that a new paradigm in 
urban water management must be found in order to 
transition to the more sustainable use and manage-
ment of urban water (Brown, 2005). Sustainable 
development demands that water resources are 
preserved and protected from urban development 
(Carmon, 1997). Stormwater, in particular, has 
been recognised as one of the main culprits of 
aquatic ecosystem pollution in Australia (Roy et 
al., 2008), and is a significant threat to achieving 
the goal of ecological sustainable development. 
Increasing urbanisation, population growth, aging 
infrastructure, and extreme weather events such 
as droughts and bushfires have pushed urban 
water managers into exploring more innovative 
ways to tackle increasingly complex traditional 
problems. Water sensitive urban design (WSUD) 
is one of the more popular ways in which urban 
stormwater is now managed.

The WSUD model was initially promoted in 
the last decade due to a focus on merging land 
use planning with water management (Gardiner & 
Hardy, 2005); today, it has grown to incorporate 
the promotion of sustainable urban development. 
It does this by featuring opportunities to enhance 
urban design, while at the same time playing 
important roles in stormwater drainage and water 
quality improvements, as well as enabling storm-
water harvesting to augment existing supplies–- 
an important feature in a world with an unstable 
climate (Victorian Stormwater Committee, 1999; 
Lloyd et al., 2002, Rahman & Webber, 2003). 
Furthermore, WSUD is a response to traditional 
stormwater management goals that do not go 
beyond flood prevention and rapid conveyance of 
runoff in order to pursue more inclusive objectives 
such as preservation of environmental integrity 
and the recognition of stormwater as a resource 
rather than a nuisance (Wong, 2001). In other 
words, WSUD is deemed ‘holistic’ because it is 
concerned with both quantitative and qualitative 
issues of urban stormwater. Features of WSUD 
includes the use of natural channel designs, po-

rous pavements, grassed swales and rainwater 
tanks to reach the target of implementing a total 
urban water cycle (Rahman & Webber, 2003). 
The protection of the receiving water bodies will 
ensure that freshwater sources stay as unpolluted 
as possible, so as to be fit for both ecological use 
and human consumption. Reduction of runoff also 
has the additional benefit of reducing the size and 
costs of stormwater systems (Carmon et al., 1997).

Implementing WSUD strategies consists 
of integrating best planning practices (BPP) 
–concerned with site assessment, planning and 
design–with the elements of best management 
practices (BPM): the structural and non-structural 
elements that perform its prevention, collection, 
treatment, conveyance, storage and reuse functions 
(Lloyd, 2001). These best planning and manage-
ment approaches attempt to achieve objectives of 
sustainable urban water management and include 
the assessment of the best physical and natural 
attributes of the sites, such as climate, geology, 
vegetation and drainage patterns (Lloyd, 2001).

On the surface, holistic management of 
urban stormwater in Australia appears to have 
‘evolved beyond conceptual, investigational and 
demonstrational stages linked with government 
and academic partners’ (Gardiner & Hardy, 
2005). In reality, however, uptake has been slow 
and sporadic at best, as urban water agencies, 
policymakers and developers are still reluctant 
to take the risk of attempting a different and 
innovative approach (See Wong, 2001; Brown, 
2005). Traditional water management strategies 
still dominate the majority of water institutions 
and agencies (Brown, 2007). Most of these are 
frequently fragmented, with operations that do not 
take into account the multi-dimensional aspects of 
urban water management, focusing instead on the 
technological aspects (Farrelly et al., 2007). For 
policies and practices to be efficient and specific to 
local scenarios, current settings need to be evalu-
ated in order to specifically identify the problems 
and issues involved. The first step towards this 
would be identifying the WSUD perceptions of 



 

 

10 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/sustainable-urban-stormwater-

management/51747

Related Content

Two-Level Classifier Ensembles for Coffee Rust Estimation in Colombian Crops
David Camilo Corrales, Apolinar Figueroa Casas, Agapito Ledezmaand Juan Carlos Corrales (2016).

International Journal of Agricultural and Environmental Information Systems (pp. 41-59).

www.irma-international.org/article/two-level-classifier-ensembles-for-coffee-rust-estimation-in-colombian-crops/163318

Using Spatial Statistics Tools on Remote-Sensing Data to Identify Fire Regime Linked with

Savanna Vegetation Degradation
Anne Jacquinand Michel Goulard (2013). International Journal of Agricultural and Environmental

Information Systems (pp. 68-82).

www.irma-international.org/article/using-spatial-statistics-tools-remote/76653

Assessing the Hydrological Effect of Climate Change on Water Balance of a River Basin in

Northern Greece
Panagiota G. Koukouli, Pantazis E. Georgiouand Dimitrios K. Karpouzos (2018). International Journal of

Agricultural and Environmental Information Systems (pp. 14-33).

www.irma-international.org/article/assessing-the-hydrological-effect-of-climate-change-on-water-balance-of-a-river-basin-

in-northern-greece/212658

Decision Support for Agricultural Consultants With Semantic Data Federation
Mohammad Sadnan Al Manir, Bruce Spencerand Christopher J.O. Baker (2018). International Journal of

Agricultural and Environmental Information Systems (pp. 87-99).

www.irma-international.org/article/decision-support-for-agricultural-consultants-with-semantic-data-federation/207757

A Web-Based Tool for Spatio-Multidimensional Analysis of Geographic and Complex Data
Sandro Bimonte (2010). International Journal of Agricultural and Environmental Information Systems (pp.

42-67).

www.irma-international.org/article/web-based-tool-spatio-multidimensional/45863

http://www.igi-global.com/chapter/sustainable-urban-stormwater-management/51747
http://www.igi-global.com/chapter/sustainable-urban-stormwater-management/51747
http://www.irma-international.org/article/two-level-classifier-ensembles-for-coffee-rust-estimation-in-colombian-crops/163318
http://www.irma-international.org/article/using-spatial-statistics-tools-remote/76653
http://www.irma-international.org/article/assessing-the-hydrological-effect-of-climate-change-on-water-balance-of-a-river-basin-in-northern-greece/212658
http://www.irma-international.org/article/assessing-the-hydrological-effect-of-climate-change-on-water-balance-of-a-river-basin-in-northern-greece/212658
http://www.irma-international.org/article/decision-support-for-agricultural-consultants-with-semantic-data-federation/207757
http://www.irma-international.org/article/web-based-tool-spatio-multidimensional/45863

