Water modular draft
Module 1: Water is life

Water is life, the great connector.
This intro will relate to maps of water systems… illustrate the interconnectedness of water systems and ecologies? … and the role of watersheds as sinks for pollution??  
The philosophical and historical aspects of water and life have been greatly documented – we do not wish to reiterate these arguments and observations at length.  We wish to focus on water in urban areas: the current relationship between cities and the water resources that sustain them; and, conceptualising the relationship that eco-cities will have with water (this forms an integral part of our movement towards defining the eco-city)

In this chapter we argue that there must be a conscious move back to water-oriented development in eco-cities at all scales.  We must ask whether eco-cities can forge a new relationship between urban systems and water systems that not only restore the natural balance but allows cities to take a leading role in the remediation of the ecologies?
Thoughts/quotes:

“We forget that the water cycle and the life cycle are one.” - Jacques Cousteau
“Water is quite literally a source of life and prosperity and a cause of death and devastation.” Grey & Sadoff, 2006()
: 5
Module 2: Water is cities

It is no coincidence that the earliest urban development occurred near waterways, especially in fertile river valleys.  Urban life depends on the production of agricultural surplus and adequate water resources.  Nothing that occurs in the city is separate from nature, they are all subject to metabolic interaction.  The Tigris, Euphrates, Indus, Nile and Yellow Rivers supported the growth of the earliest urban populations across the globe.  
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National Geographic, 2011()

The growth of the first cities ebbed and flowed with the waterways that sustained them.  …The growth of urban areas has presented various challenges for obtaining a stable and adequate water supply throughout history Jenerette, Marussich, & Newell, 2006()
.  …
More history? Graphics? 
Urban water use:
Neville’s notes:  also, maybe some more dramatic examples and outcomes of the hydraulic mission ... black sea is 1/3 its size etc

historic examples are also fun .. like paris / london etc struggling with stinky polluted and disease invested rivers

‎china examples .. south to north pipeline / three gorges

‎maybe some pics

‎industrial use of water .. official water safety levels in china ... as much as 2/3 is not even deemed ok for industrial use .. but it is for agriculture ! can you verify that

module 3: The Hydraulic mission – macro-level, engineering approach to water resources management
“The twentieth century has been one of intensive water control” McCormack, 2000()
: 15
Throughout much of the 20th Century, approaches to water resources management (WRM) were dominated by the supply-side, engineering approach of ‘predict and provide’ Savenije & Van der Zaag, 2008: 293()
.  This approach viewed water as a resource to be exploited and technological advancements in engineering and the provision of infrastructure as the most appropriate way to ensure that an adequate supply of water was met.  The result in water resources management was the extension of a ‘hydraulic mission’ that sanctioned the large-scale construction of dams and the expansion of irrigation Brichieri-Colombi, 2004: 319()
.  Within this context, the construction of large-scale dams may be understood as a symbol of modernisation – the reification of ideas regarding the quest to conquer nature and live in urban environments, separate from nature Kaika, 2006()
.  

The increasingly mechanised nature of systems of water extraction and delivery in the twentieth century have necessitated an increasingly technical and professionalised workforce.  Through this process, water management has become progressively more bureaucratized and removed from broad social engagement.  The current institutions in-charge of administering water resources are often reluctant to encourage experimentation and continue to maintain the status quo.  
In Australia, water management practitioners exhibit a path-dependence in the continued offering of large-scale infrastructure (examples?) 
· What about desalination in Sydney? Something to think about

· This has been exhibited globally (America; china; India pipeline contrsuction etc) See path dependency article…

The path-dependence of current water management approaches can be somewhat explained by analysing these developments from a sociotechnical perspective which that analyses how social systems including culture, politics and institutions coevolve with technical systems and knowledge see Rijke, Farrelly, Brown, & Zevenbergen, 2013()
.  From this standpoint, we are able to understand how the hydraulic mission of the 20th century coevolved with certain institutions charged with planning, building and administering the infrastructure that it produced.  

· Current water management practice in Australian and elsewhere is “driven by the traditional expansion and efficiency agenda (economic rationalism) where the current technical systems arranged are considered adequate” Farrelly & Brown, 2011()
: 729
· Changing the culture of these institutions is slow process

· Technocracy and an increasingly specialised and professionalised 

These institutions were divided according to their functions (e.g. wastewater; drinking water and stormwater) and support the practical and cognitive separation of different

Module 4: Characterizing artificial cities/The artificial city’s relationship with water (synthetic city could be better?) – 
Modern cities are synthetic/artificial cities – they use advanced tools and tricks to maintain their systems and extend their reach beyond the limits of the local.  However, these limits cannot be pushed back forever and the environmental impacts of the current form of urban development are merely displaced to greater distances from the final point of consumption.  At the present, the complex chains of resources that are consumed by cities leaves a devastating trail of the damage to water systems globally.  From groundwater depletion and the drying up of rivers to the loss of wetlands and dry-land salinity, water resources have been under a great deal of stress that some will likely not recover from. (?)
This section summarises some key aspects of artificial cities’ relationship with water resources:
Characterised by an isolated understanding of water (water as a product for separate uses): The modernist paradigm…water solely as an input for different purposes.  

Understanding water in isolation from its context as a habitat for animals… etc, justified large-scale interventions into the water cycle.  …
Characterised by distance: Complex systems of water management and delivery obfuscate the connection of urban areas with the ecosystems that sustain them.  The proliferation of water delivery infrastructure and the elevation of water resources management to the realm of technical experts, have vastly contributed to increasing the actual and epistemic distance between urban populations and the sites of the natural resources they use in daily life.  
Characterised by centralization: The centralized water infrastructures that currently dominate water management in urban settings include infrastructure that deals with potable water treatment and distribution; wastewater treatment and discharge, and, urban stormwater drainage Younos, 2011()
.
Centralized bureaucratic regimes are characterised by the discourse of economic rationalism/
A main goal of this has been the rationalization of water management systems.  However, Schmidt 2012()
 points out that determining what is “rational” depends on assigning a weight and relevance to different criteria.  This, Schmidt explains, leads to the optimization of rationalization based on some criteria which can come at the expense of criteria from what would be considered rational from another perspective.  

“The application of a single standard of rationality in determining water-use and delivery systems that the values of different actors are commensurable with each other and, therefore, that they can be subsumed under a single calculus for objective comparison” Schmidt, 2012()
:106 also Espelund 1998 in schmidt
The promotion of economic rationalism 

In the western states of the USA, it is often said that “water flows uphill, towards money”.  
Aral Sea: soviets redirected water from the two rivers for cotton production: “blooming the steppe”
South-North Pipeline

Characterised by Open Systems : water passes through the system: waste water; stormwater runoff not absorbed by cities
Characterised by pollution: Polluting cities – Watersheds and tributaries are often the final destination of pollutants.  Pollution from domestic and industrial sources further reduces peoples’ access to water globally.  Nitrates from agriculture are the most common chemical contaminant of groundwater aquifers globally.  It has been estimated that industry dumps 300-400 mega tons of polluted waste into water systems each year across the globe (UNWATER FIND REF).  In developing countries 70% of industrial waste and 80% of sewage are discharged untreated directly into water bodies (UNWATER FIND REF).  Beyond direct water pollution, air borne and soil based toxins inevitably make their way through the water systems. The fluidity makes pinning down responsibility with the polluter very difficult.  
Characterised by depletion of resources/over-extraction: Over-extraction from surface and groundwater resources is an increasingly prominent problem facing many regions globally.  For example, at present, around 60 of water supplies used in the North China Plain is derived from groundwater aquifers which could be largely depleted within the next 30 years Yusuf & Nabeshima, 2008()
p. 12.  It has been estimated that the water tables under the Hai plains have dropped by as much as 90 metres while under Beijing the drop has been estimated at somewhere between 100 and 300 metres Yusuf & Nabeshima, 2008()
: 12.   Similarly, water tables have dropped substantially under Shanghai and Shijiazhuang where “many wells must be dug to a depth of 200 metres to find clean water Yusuf & Nabeshima, 2008()
: 12.  Groundwater depletion may lead to of saltwater intrusion and land subsidence Wada et al., 2010()
.  
Insert here: the black sea? Murray-darling; yellow river; Colorado river etc…
5? Attempting to move towards Sustainable Urban Water Management/ Water-sensitive cities/ecocities
The negative environmental impacts of the current approach to water resources management have been a leading cause of a widespread decline in support for large-scale projects across much of the world. 

Other contributors to this shift away from the hydraulic mission of the twentieth century includes the movement towards a more ecosystems-focused understanding of waterways, a growing recognition that large-scale infrastructure projects had failed the poor in many cases (?) and political movements that brought issues of sustainability to the fore of global debate, culminating in Rio in 1992.  Between 1990 and 2000, nearly 500 dams were demolished worldwide McCormack, 2000()
.  Famous examples include the dams on the Ehwa River in Washington State and the Kennebec River in Maine which were razed in this period.

Since 1992, Integrated Water Resources Management has become dominant within WRM discourse and 

However, there is evidence that these projects are still the go-to for many governments… (see governance notes; 

In China, however, the hydraulic mission of the twentieth century continues and is manifest in projects such as the Three Gorges Dam and the South-North Water Transfer Project…

Many officials in the Chinese Government were educated to become engineers – interesting perhaps?

Module 6: Characterizing ecocities’ relationship with water: harnessing hydrology – towards accountability; cities as centres of remediation
Possibly in intro chapter 0 (?):
It has been widely documented that we have moved into the Anthropocene – a geologic era defined by the qualitatively established impact of humanity on the evolution of life on the planet Steffen, Grinevald, Crutzen, & McNeill, 2011()
.  
Life in the Anthropocene is, and will continue to be, dependent on urban areas to ensure the integrity of the environment.  
There is no panacea for sustainable urban water management. Many cities current relationship with water is so dire that a network of solutions on all scales is required to meet current and future water needs.  What is essential as we move forward is to understand urban systems and hydrological systems as a coupled and coevolutionary socioecological system.  
A fundamental characteristic of the ecocity will be the way it acts to enhance the production of ecosystem services.  If we conceptualise of the City as a novel/managed ecosystem we are able to focus on the ways we can construct the built environment to contribute to remediation of the urban environment.  Modern cities must support and even mimic natural processes in order to become true eco-cities.
The ecocity acts as a filter for water resources

Characterised by an ecosystemic understanding of water resources and a coevolutionary understanding of human and hydrological systems
“The production of freshwater is an ecosystem service, i.e. an ecological process required for social functioning.  Identifying ecosystem services can help appropriately reduce the complexity of an ecosystem to those components and fluxes that are directly and indirectly related to societal sustainability” Jenerette et al., 2006()
: 39.  
· Possible example: http://www.pluspool.org/design/ 
· Torre de Especialidades Tower in Mexico City: http://www.dogonews.com/2013/4/6/revolutionary-mexico-city-hospital-facade-absorbs-toxins-from-the-environment/page/5 
· http://www.redorbit.com/news/science/1960561/researchers_discover_a_way_to_simultaneously_desalinate_water_produce_hydrogen/ 

· http://www.redorbit.com/news/science/1112885030/new-technology-drinking-water-from-sea-water-062713/ 
· City as a filter – 

Incorporates a Flexible Network of decentralized water infrastructure and micro-scale interventions
Decentralized water infrastructures may be defined as small to medium scale

· Micro-level solution: waterbench

· Green space/rooves

· Urban agriculture

· Permeable surfaces

Stormwater retention basins; infiltration trenches; infiltration basins; vegetated filter strips; 
Critically, these interventions work in unison to produce a coordinated impact that simultaneously addresses current problems in the relationship between urban areas and water. 

Capturing stormwater for through the expansion of urban vegetation simultaneously reduces stormwater runoff into the oceans and the assisting to filter greenhouse gases.  In cases of extreme weather, this can reduce the overflow of sewage systems etc…

Infiltration basins double-pronged

Characterised by a Closed-Loop

· The eco-city is an absorbent city? Stormwater runoff/green water utilised

· Stats on stormwater runoff that goes straight into oceans
· Wastewater reuse? Black water systems – coupled with co- and trigeneration power systems to reduce the electricity requirements

Characterised by Proximity
The adoption of small to medium-scale interventions is fundamentally related to the reducing the distance between water resources and their social uses.  The waterbench; green rooves; water tanks etc all utilize the rain that falls directly onto them while simultaneously reducing the 
Ideally, water would be recycled in a closed loop, as discussed above…

Characterised by an Integration of top-down and bottom-up approaches

Increased proximity to water resources… smaller scale interventions introduce agency into the relationship between 
Offers support and encourages innovation for urban-dwellers to reengage with their 

Regarding centralised governance, the scientific literature describes how hierarchies are favoured to solve simple problems (Leavitt, 1951) and mobilise and coordinate action (Bodin et al., 2006), but have a low capacity to solve complex problems and are at risk of resulting in illegitimate and unfair outcomes (Marion, 2008; Schneider and Somers, 2006). Decentralised governance approaches are advocated in the policy science, transition management and adaptive governance scholarship for addressing complex problems through involving a wide diversity of knowledge, social learning and collaborative leadership (e.g. Bodin and Crona, 2009; Bodin et al., 2006; Olsson et al., 2006). Although decentralised approaches are founded upon reciprocity and consensus (Kjær, 2004), they can also lead to institutional fragmentation, and poses challenges for accountability (Kjær, 2004) and* capacity in managing and maintaining network connections (Bodin and Crona, 2009). Rijke et al., 2013()
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