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Introduction. Quito’s particular geographical features
provide the city with 182 streams which have a key role
during intense rain events. Rainwater infiltrates through
the city’s permeable surfaces, recharging the groundwater,
and slowly flowing into these streams. Hence, this system
can contribute to rainwater absorption and flood reduction.

However, rapid urbanization, impermeabilization of surfaces,
and degradation of the streams (e.g., uncontrolled waste dis-
posal) causes rainwater to flow on urban roads carrying surface
pollutants. This can consequently increase risk of flooding,
landslides, water drainage damage, and groundwater affec-
tation (Collazos et al., 2013; Metzger & Bermudez, 1996).

These risks are particularly exacerbated during the rainy sea-
son. Climate change projections also show that precipitation
will increase, and so will the runoff in urban areas (Buytaert
et al., 2008). Restoration of these streams, accompanied by the
permeabilization of urban surfaces, is necessary to reduce these
hazards and increase the city’s resilience to climate change.

The Quebrada Ortega or Ortega stream (Figure 1) is a self-man-
aged community initiative that restored 550m of the Ortega
stream through a cooperative of citizens. These citizens brought
together their resources and were connected by common eco-
logical and societal objectives. This community acquired six
hectares of affordable and legal land next to a highly degraded
stream to provide housing for low-income populations.
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Following the ancestral indigenous practice of minga, they
self-organized to clean the stream for their use (Smith et al.,
2016). This bottom-up restoration process achieved the con-
struction of wide green terraces that increase the collective
quality of life, provide public green spaces, and serve as a
flooding area during the rainy season (Jacome et al., 2016).

Brief History. Quito has a subtropical highland climate, with
intense rain events and thunderstorms during its rainy sea-
sons in March/April and October (Espinoza et al., 2020).
The typical steep mountain streams in Quito flow during
intense precipitation, historically absorbing the rainwa-
ter in the city (Metzger & Bermudez, 1996; Peltre, 1989).

Accelerated urban development over the years has led to
extreme degradation of these streams, blocking the water
flow with accumulated waste and debris. Impermeabilization
of urban surfaces adds to the limitation of groundwater
recharge and forces water to flow on top of the urban roads
while collecting waste and pollutants (Collazos et al., 2013).

The combination of both factors increases the risk of flood-
ing and landslides during rain events and makes the city more
vulnerable to climate change (Aragundi et al., 2016). In 2012,
the local government recognized the role of the streams in its
climate change adaptation plan in a municipal ordinance where
the streams are recognised as a Natural and Cultural Heritage.

A plan was designed to recover the stream system and its
environmental and social functions under the responsibil-
ity of the Empresa Publica Metropolitana de Agua Potable
y Saneamiento (EPMAPS or Metropolitan Public Company
of Water Supply and Sanitation) (Collazos et al., 2013).

Earlier, in the 1990s, a citizen community created a coopera-
tive platform called Cooperativa Alianza Solidaria — Coovias
(Cooperative Solidarity Alliance), a grassroots non-profit orga-
nization working for low-income population housing rights.
As their focus was the provision of housing solutions for
low-income households, they negotiated with the municipality
the acquisition of six hectares of legalized land in Quitumbe,
located next to a highly degraded and polluted stream.

The community then started the long process of building
their homes while cleaning and restoring the stream with a
double aim: to create affordable living spaces while reach-
ing an improved collective quality of life (Jacome et al.,
2016). The restoration was organised through a mecha-
nism for cooperation called the mingas, a traditional Andean



Figure 1. Ortega stream before intervention (above) and Ortega stream after inter-
vention, which consisted of the construction of wide green terraces that provide green
public space and serve as a flooding area during the rainy season.

Source: Cooperativa Alianza Solidaridad

strategy for communal cooperation in which community
members bring their resources to collectively achieve com-
mon goals (Smith et al., 2016). Neighbours met every Sunday
for eight years to transform an urban landfill into ecologi-
cal trails, playgrounds, bike paths, and public green spaces
(Figure 2). The restoration process finished in 2003, and
the community assumed the maintenance responsibilities,
becoming a recognised example of successful commu-
nity involvement (da Cruz e Sousa & Rios-Touma, 2016).

Analysis, Evaluation, and Implementation. Due to the
absence of active involvement or support from the local
government, a small citizen cooperative led a restoration ini-
tiative for eight years that transformed a waste dump into
a green recreational area, merging ecological and societal
outcomes with a bottom-up approach. Local and interna-
tional authorities awarded the case and recognized it as a
replicable model for its environmental and societal impacts.

Several studies show that citizen engagement was a key factor

in the success of the urban stream restoration, support-
ing the replicability of the project in the Global South.
Participatory and self-managed projects result in a level
of citizen engagement that can be more decisive than
other forms of interventions, since this process implies
the commitment of the local community. A fully moti-
vated and engaged community can support and maintain a
restoration process through time (Wantzen et al., 2019).

In addition, knowledge building and sharing, as well as the
training of local communities, are important factors in the res-
toration process of an urban ecosystem (Smith et al., 2016).
Hence, it is key to place education at the core of any project
that aims to achieve long-term sustainability. From a project’s
inception, this is important to increase community engage-
ment and active participation (Williams & Stewart, 1998).

The recognition of the role of the streams in the city’s climate
change adaptation plan of 2012 provided a legal framework
and public resource allocation for conservation and restoration



Figure 2. Ortega Stream restoration project s location.
Source: Tannya Pico

actions. The plan included environmental and risk man-
agement, landscape enhancement, and the development
of recreational and ecological corridors and green areas.
Furthermore, the stream system has been added into the
Urban Green Network of the Metropolitan Development and
Zoning Plans (DMQ, 2012). This was seen as an opportu-
nity to build community identity, resident self-esteem, culture,
and integration by a strong and active citizen participation
model (Collazos et al., 2013). However, EPMAPS has failed to
implement their restoration plans due to budget constraints and
high costs for operationalization of water pollution solutions.

To reduce the flood and landslide risk and increase the climate
resilience of the city, this project needs to be scaled-up to the
larger city of Quito to recover the stream system as a whole and
not remain limited to a single stream. The replication has not
yet been successful due to budget limitations of the local gov-
ernments, which indicates that other actors should be involved.

Moreover, citizen initiatives should be guided by sound eco-
logical expertise to ensure ecosystem restoration prioritizes
native riparian species, rather than the exotic vegetation
selected by the community. Although the area has been reha-
bilitated into a green recreational space, fauna and overall
biodiversity remain low due to the absence of indigenous
plant life. In addition, water quality continues to be severely
degraded by upstream discharges (Collazos et al., 2013).

Further Implementation and Concluding Thoughts.
Currently, the stream is maintained by the commu-
nity, which dedicates a small amount of money from
the cooperative to pay the salary of a security and
maintenance worker. The Ortega stream project is an
example of a multi-purpose, integrative, and transversal

initiative that merges societal and ecological goals. These
goals mutually feed each other - the provision of hous-
ing, as a societal objective, brings a community to work
together. Simultaneously, developing a restoration pro-
cess with several ecological objectives increases public
consciousness and support for broader environmental chal-
lenges, while at the same time increasing civic participation
beyond environmental related issues (Smith et al., 2016).

Upscaling of this project is necessary, as these citizen-led
initiatives not only enhance community building and sense
of belonging but also help achieve environmental goals.
Technical guidance in ecological aspects is important to
properly restore the ecosystem. New strategies to contrib-
ute to water quality must be considered, such as oxidation
lagoons, increase of vegetative cover, and strengthening the
functionality of the ecosystem. Additionally, policies that
regulate waste disposal and discharges must be reviewed
to stop damage to the ecosystem and ensure its recovery.
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Additional Data
Population Density: 7,200 people/km?
Per Capita Gross National Income (GNI): 15,410 USD
(Higher Middle-Income) [2024]
Gini Coefficient: 45.2 [2024]
Human Development Index (HDI): 0.777 (High [2024]

Type of Climate Intervention: Adaptation




