Learning to manage quality in a multiple reservoir system:
Contribution of a companion modelling approach
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Abstract
The development of water policies based on integrated water management principles promotes the development of multistakeholder platforms to manage water resources at catchment level. This is the case of the Alto-Tietê watershed, the urban
catchment encompassing the São Paulo metropolis in Brazil. The dynamic pattern of peri-urban areas characterised by
rapid major changes has led to complex management issues in which the quantity and quality dimensions of water are
intertwined. Effective participation of a broad spectrum of stakeholders supposes that actors from different technical
backgrounds have a better understanding of the social and biophysical interactions of the system concerned. This paper
describes the role of participatory modelling and simulation as a way to provide a meaningful framework to enable actors to
understand the interdependencies in peri-urban catchment management. A role-playing game, connecting the quantitative
and qualitative dynamics of the resources with social interactions at catchment level, was developed and tested with members of the catchment committee. Monitoring of the sessions underlined the role of such a tool in learning about collective
water management.
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Introduction
Integrated water resource management (IWRM) currently
features in many legislations, for example in the European
Water Framework Directive and in Brazilian water legislation.
In spite of its wide and consensual acceptance, IWRM has a
number of different weaknesses. It remains a prescriptive and
ambiguous concept that relies on different presuppositions,
such as the availability of information or previous institutional
reforms. Implementation is an extremely challenging process
because of the need to account for multiple interests and to
integrate complex interactions and dynamics at different levels
and scales. This includes the integration of the biophysical and
social systems, the quantitative and qualitative aspects of water,
land and water at the territorial level of management, as well as
the technical, financial and legal aspects of water management
(Pahl-Wostl et al., 2005; Wietske et al., 2005).
These interdependencies are particularly complex in periurban areas, which are undergoing urbanisation processes and
include both rural and urban features. They are affected both
by the increasing competition between urban water demand
and rural and agricultural uses in particular. Increasing urban
demand often leads to the transformation of the natural hydrological network with the development of new infrastructure
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(reservoir, canals etc). While these fulfil specific hydrological
functions for the city, i.e., a catchment area includes space for
drinking water reservoirs and enables groundwater recharge,
population growth affects natural hydrological processes
through the expansion of impermeable surfaces, and pollution of surface and subterranean aquifers (Dourojeanni and
Jouralev, 1999). One of the consequences of urban wastewater
discharge in water bodies is eutrophication driven by excessive
inputs of phosphorus and nitrogen (Von Sperling, 1997). This
process is often linked to illegal occupation of environmentally
unsuitable areas and urbanisation in the form of shanty towns
that have no access to sanitation (Baroos and Linden, 1990;
Brennan, 1994; Douglass, 1992). Water management in these
areas requires the development and management of a potable
water supply and sanitation services. It also requires basin level
management to coordinate multiple water uses and to protect
the basin against flooding and pollution. Thus the governance
of water services and water resources – traditionally tackled
separately – are in fact intertwined and both have to take into
account the dynamic pattern of peri-urban areas characterized
by rapid and major changes. This leads to complex technical
problems (type of infrastructure and maintenance) and economic problems (tariff structure, level, collection), but also
to organisational and social issues. Institutions very often
have both a sectorial and rural/urban orientation (Mattingly,
1999). Very different kinds of stakeholders (in terms of power,
organisation, and access to information) are involved, from
domestic users who are not necessarily well organised, to
powerful administrations and/or water supply firms. New institutional arrangements have been implemented to strengthen
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