
 

 

http://researchspace.auckland.ac.nz 
 

ResearchSpace@Auckland 
 

Copyright Statement 
 
The digital copy of this thesis is protected by the Copyright Act 1994 (New 
Zealand).  
 
This thesis may be consulted by you, provided you comply with the 
provisions of the Act and the following conditions of use: 
 

• Any use you make of these documents or images must be for 
research or private study purposes only, and you may not make 
them available to any other person. 

• Authors control the copyright of their thesis. You will recognise the 
author's right to be identified as the author of this thesis, and due 
acknowledgement will be made to the author where appropriate. 

• You will obtain the author's permission before publishing any 
material from their thesis. 

 
To request permissions please use the Feedback form on our webpage. 
http://researchspace.auckland.ac.nz/feedback 
 

General copyright and disclaimer 
 
In addition to the above conditions, authors give their consent for the 
digital copy of their work to be used subject to the conditions specified on 
the Library Thesis Consent Form and Deposit Licence. 
 

Note : Masters Theses  
 
The digital copy of a masters thesis is as submitted for examination and 
contains no corrections. The print copy, usually available in the University 
Library, may contain corrections made by hand, which have been 
requested by the supervisor. 
 

http://researchspace.auckland.ac.nz/�
http://researchspace.auckland.ac.nz/feedback�
http://researchspace.auckland.ac.nz/docs/uoa-docs/thesisconsent.pdf�
http://researchspace.auckland.ac.nz/docs/uoa-docs/depositlicence.htm�


 

 

 

 

Challenging Perspectives 
An Interdisciplinary Exploration of Urban Stormwater 

Management 

 

 

 

 

 

 

Ines Winz 

 

 

 

 

 

  

A thesis submitted in partial fulfilment of the requirements for the degree of Doctor of 
Philosophy, The University of Auckland, 2009. 

  



ii 

 



 

iii 

Abstract 

Urban stormwater management must address multiple social-ecological concerns as it adapts 

to present challenges and transitions towards sustainability. Concerns for physical stormwater 

infrastructure must be investigated and resolved in relation to diverse stakeholder 

perspectives. This research explored perspectives and barriers in urban stormwater 

management and their roles in the transition to sustainability. 

A dynamic simulation was developed to understand the systemic influence of 

environmentally friendly solutions on water quality in receiving environments in Project 

Twin Streams Catchment, West Auckland, New Zealand. Results showed that 

environmentally friendly solutions can reduce but not fully internalise the environmental 

impact of stormwater even in a catchment-wide implementation. Failure to integrate social-

ecological variables in the modelling process limits the usefulness of the model and the 

insights that can be gained. To address this, a qualitative modelling approach was undertaken 

that sought to understand pluralist perspectives in stormwater management and barriers that 

restrict the uptake of alternative solutions.  

Cognitive mapping was used to elicit and capture perceptions on problems and solutions in 

urban stormwater management. Three core perspectives were found to underlie contemporary 

stormwater management: conventional fixes, low impact solutions, and community 

development. These perspectives were diverse and conflicting. Conventional stormwater 

management created feedback loops that promoted the continuous construction of 

infrastructure to the detriment of environmental systems. Low impact solutions did not break 

this feedback loop. Community development failed to address urgent issues due to systemic 

delays. Importantly, none of the perspectives by themselves will lead to sustainable 
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outcomes. This highlighted the need for integration of these different perspectives and 

approaches.  

Uptake of low impact solutions and community development was found to be hindered by 

physical, institutional, logistical and internal barriers. These barriers were caused by, and at 

the same time increased, the complexity inherent in stormwater management. Interactions 

between barriers were investigated and potential policy interventions suggested guiding 

managers in the development of effective policies that support the transition of urban 

stormwater management towards sustainability.  
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Glossary 

The following definitions are provided firstly to avoid ambiguity in terminology and lengthy 

discussions in the thesis. Secondly, as this thesis is interdisciplinary in nature a further 

objective is to explain terms that the reader may be unfamiliar with. The glossary gives the 

meanings that have been adopted here. 

Androcentricity – dominated by or emphasizing masculine interests or points of view 

Anthropogenic – caused by human activities 

ANZECC Guidelines – Australian and New Zealand Guidelines for Fresh and Marine Water 

Quality 2000 (Australian and New Zealand Environment and Conservation Council & 

Agriculture and Resource Management Council of Australia and New Zealand 2000) 

Attitude – a cognitive and affective evaluation that predisposes a person to act in a certain 

way; by behavioural scientists thought to consist of three components: cognition (thoughts), 

affect (feelings) and behaviour 

Belief system – larger structures that link attitudes with one another 

BMP – best management practice, i.e. a technique, method, process, activity, incentive or 

reward that is believed to be more effective at delivering a particular outcome than any other 

technique, method, process, etc.  

Bounded rationality – the fact that the rationality of all individuals is limited by existing 

information, cognitive limitations of the human mind and a restricted amount of time 

available to make decisions 
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Brownfield – land area that has previously been developed and used for industrial or 

commercial uses 

Carrying capacity – a species’ population size that can be sustained indefinitely by a given 

land area 

Catchment – land area from which rain water or snow melt drains downhill into a water 

body, such as a river, lake, reservoir, estuary, wetland, sea or ocean 

Checksum – a calculated value that allows one to check the validity of other data or 

calculations 

CLD – Causal Loop Diagram 

Cognitive dissonance – a condition in which two attitudes or a behaviour and an attitude 

conflict 

Commitment – loyalty to and heavy involvement in a project or organisation 

Culture – distinctive spiritual, material, intellectual and emotional features of society or a 

social group (UNESCO 2002) 

Ecological footprint – land area necessary to sustain levels of resource consumption and 

waste discharge of a given population; an indicator of long-term resilience and sustainability 

Effective imperviousness - the impervious surfaces area that is directly connected to 

receiving water bodies in a catchment 

Ex post – Latin phrase meaning ‘after the event’ 

Greenfield – land in an urban or rural area previously undeveloped which is currently used 

for agriculture, landscape design, or left to nature 

Imperviousness - Impervious surfaces are built areas, including roads, sidewalks, driveways, 

parking lots and roofs),  that are covered by impenetrable materials such as asphalt, concrete, 

brick, stone, and various types of roofing materials. This imperviousness prevents any 

exchange of water and air between the soil and the atmosphere. Soils compacted by urban 

development are also highly impervious.  
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Institution – structures and mechanisms of social order and cooperation governing the 

behaviour of a group of individuals; they exhibit a social purpose and permanence, and 

establish and enforce rules for cooperative human behaviour that are designed to provide for 

and protect private and public goods 

Iwi – Maori tribe or tribes 

Kaitiakitanga – the guardianship of a land area by people  

Leverage – small change in one part of the system can produce dramatic changes in other 

parts of the system 

LID – Low Impact Design or Low Impact Development 

LIUDD – Low Impact Urban Design and Development 

Mauri – life force of an object including water 

Mental Model/ Worldview/ Perspective – one's ‘point of view’; the choice of a context for 

opinions, beliefs and experiences; recurring patterns of thought which are continuously held 

by individuals and societies; to choose a perspective is to choose a value system and, 

unavoidably, an associated belief system 

Paradigm – recurring pervasive worldviews in a scientific discipline or other 

epistemological context 

Path dependency – the tendency of past or traditional practices or preferences to continue 

even if better alternatives are available; usually technology-related 

Perception – how people understand and make sense of external or internal stimuli according 

to their frame of reference and worldview 

Personality – a set of characteristics that underlie a relatively stable pattern of behaviour of a 

person in response to ideas, objects or people in the environment 

Perspective – the choice of a context or a reference from which to sense, categorize, measure 

or codify experience. In this process a coherent belief system is formed and often used for 

making comparisons. Choosing a perspective implies choosing a value system and, 

unavoidably, an associated belief system (Wikipedia 2009).  
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PTS – Project Twin Streams 

Restoration vs. rehabilitation – Environmental restoration is the process of returning to a 

previous state of ecosystem function while rehabilitation is the improvement towards a 

defined level of ecosystem function. It has been observed that due to the destruction of 

ecosystems the restoration of a past ecosystem state is often impossible. Despite this, 

restoration is still used to some extent in the scientific realm (e.g. refer to publications by the 

Society for Ecological Restoration), and also used entirely in the non-academic domain. 

Therefore, I use restoration throughout this thesis without taking sides in a debate or making 

a scientific judgement on whether proper restoration is possible or even desirable in the area 

under study. 

Stakeholder – any person or group who can affect or is affected by the decisions or policies 

set in place by the institution, in this case the local council  

Sustainability – a socially constructed term usually implying at least a small level of 

environmental concern and an objective to sustain a certain function, activity or reality over a 

longer time frame 

Transdisciplinarity vs. interdisciplinarity – crossing traditional boundaries between 

academic disciplines or schools of thought; both terms are used interchangeably and do not 

imply a judgement on the exact interactions of disciplines; these terms are also ambiguous 

and can polarise – therefore they are avoided.  

Urbanisation – the dynamic extension/growth of urban areas with parallel transformation of 

rural areas as a result of population immigration and land use change 

Worldview – from the German Weltanschauung, the fundamental perception of philosophy, 

norms, values, emotions and ethics through which an individual interprets the world  

 

 


