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Population
(Metropolitan Region)

1,754,000 (United Nations, 2016)

Area (Metropolitan
Region)

536km?2 (Demographia, 2016)

Income per capita US$5,820 (World Bank, 2017)

Cfb — Temperate, without dry season,
warm summer (Peel et al., 2007)

Climate zone

Quito, Ecuador, is the highest official capital in the world, a
UNESCO Cultural World Heritage site, and home to over 1.75
million inhabitants (United Nations, 2016.). The city is nestled

in the Andes Mountains in the Guayllabamba River basin, on the
eastern slopes of the Pichincha volcano. Quito is a central hub
of economic and political activity in South America as the head-
quarters of the Union of South American Nations and a major
cultural site with one of the largest and best-preserved historic
centers in the Americas.

Quito is already vulnerable to current climate conditions
and these risks are expected to intensify with climate change
(Magrin et al.,, 2014; Revi et al., 2014). Nearly 100% of
Quito’s water supply comes from freshwater streams flowing
from the surrounding mountains, glaciers, and protected areas.
Climate change in the region is expected to accelerate losses of
glacier extent and further increase temperatures, which each
could imperil the sustainability of the water supply (Magrin et
al., 2014; Rabatel et al., 2013). Anticipated changes in pre-
cipitation are more uncertain due to complex feedbacks with
the mountainous terrain and regional processes, such as El
Nifio. However, extreme events such as droughts and storms
are expected to become more common (Magrin et al., 2014).
These climate risks are exacerbated by other regional pres-
sures such as increasing urbanization, extensification of agri-
culture and cattle ranching, and demands from hydropower
(Revi et al., 2014).

Case Study 8.A Figure 1 Context map of metropolitan Quito, Ecuadar, illustrating the location of the Mariscal Sucre Intemational Airport within the sumounding urbanized landscape.
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Redevelopment as an Opportunity
for Renewal: Climate Adaptation and
Mitigation

Within this context, the Metropolitan Municipality of Quito,
the Corporation for Environmental Health, and the Architects
Association of Pichincha-Ecuador are planning the redevelop-
ment of Quito’s former international airport (Mariscal Sucre
International Airport) into an ecological urban park, referred to
as Parque del Lago, to enhance the sustainability and livability
of the urban environs (Case Study 8.A Figure 1; Metropolitan
Municipality of Quito, 2008). This redevelopment, similar to
projects in other cities globally, offers an opportunity for re-vi-
sioning the urban core into a platform that provides a diverse
set of social, environmental, and economic benefits while
simultaneously addressing the challenges from a changing cli-
mate. The efforts to repurpose this urban infrastructure into a
vibrant public and ecological site began in 2008, during which
time the construction of the city’s new international airport out-
side of central Quito was under way. The new Mariscal Sucre
International Airport, located in the Tababela parish about 18
kilometers east of Quito, commenced operations on February
20, 2013. The old Mariscal Sucre International Airport ceased
all operations the night before, opening the door for urban revi-
talization. Currently, the repurposing efforts of the old airport are
being assessed within the city’s long-term development plan and
political agenda. The creation of what would become Quito’s
largest urban park is envisioned as becoming a vital asset for all
demographic groups living in and around Quito’s metro area, as
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well as a guide for regional and international urban planners on
promoting urban sustainability in the context of climate change
(Metropolitan Municipality of Quito, 2008).

One of the proposed plans for Parque del Lago (Flynn et al.,
2012; Figure 2) envisions designing the park’s features along
three overarching goals: hydrologic sustainability, biodiversity
preservation, and ecosystem services. The proposal includes
altering the terrain and hydrological networks of the park into
an array of interconnected channels and streams. A large water
collection and aquifer recharge lake receives the water flows of
the site while providing a range of recreational activities for
the park’s visitors. The former runway is repurposed as a
central recreational and commercial promenade, connecting
and orienting the park along its dominant north-south axis. A
series of paths and trails explore the park’s terrain and anchor
its thick wooded areas, meadows, grasslands, lagoons, streams,
pools, gardens, and fields. The mosaic of wooded areas and
clearings provide public space for commercial activities and
outdoor concerts, as well as habitat for Quito’s rich surround-
ing biodiversity.

Each of these design features provides a variety of benefits to
the urban core with respect to climate change. The hydrologic
network functions as a buffer against potential increases in storm
severity, absorbing runoff from the surrounding mountains and
urban environment while simultaneously increasing groundwater
recharge rates below to the city’s strained aquifer. A mixture of
fast- and slow-growing tree species is selected to provide carbon
offsets early in the park’s life span and that are sustained over
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Case Study 8.A Figure 2 llustrative plan to reclaim and adapt Quitos’ Mariscal Sucre Intemational Airport into a thriving ecological-urban landscape system designed to
increase Quito’s preparedness for and resiliency to climate change. The southem lake is fed by channels of grass-ined streams, interspersed with wooded groves to enhance

stormwater mitigation, habitat, air quality, and carbon sequestration.
Image credits: M3PRQJECT,Fynn et al., www.m3project.com
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Case Study 8.A Figure 3 Conceptual diagram illustrating the successional development and diversification of the former Mariscal Sucre Intemational Airport site overthe
first 15 years. The strategy highlights accelerated species diversity and accumulation of biota over the trajectory of site transformation.

Image credits: M3PROJECT,Fynn et al., wwwv.m3project.com

time as a climate mitigation measure (Case Study 8.A Figure 3).
Evapotranspiration and shade from the plant canopy, as well as
evaporation from the large lake, will cool local temperatures and
help mitigate the urban heat island effect.

Quito is situated in a global biodiversity hot spot, the Tropical
Andes (Meyers et al., 2000), and the proposal selects plant spe-
cies to represent the rich diversity endemic to the region. The pro-
posal includes the concept of ecological succession intrinsically
into the design, where early successional grasses, sedges, and
pioneer trees will provide habitat for several endemic bird spe-
cies long absent in the urban core, including the Pacific horneo
and the scarlet-backed woodpecker. Pioneer species such as the
leguminous shrub Aromita help improve soil quality through
nitrogen fixation and will be planted throughout the park early
on to remediate the legacy of urban soil degradation. As the
park matures, long-lived native species such as the jacaranda,
South American cedar, and Ecuadorian walnut will start to dom-
inate the park’s landscape. These slow-growing long-lived trees
include several species listed as endangered on the International
Union for the Conservation of Nature Red List, a global author-
itative source for the conservation status of species. Growth of
these tree species will promote local biodiversity, provide mixed
woodland area for recreational use, and serve as iconic species of
the park, embodying habitat resembling that of pre-urban Quito.
Finally, the mixture of habitats (e.g., woodland, grassland, wet-
land) emblematic of the Tropical Andes will provide refuge for
many species of bird, butterfly, and others threatened by climate
change, while the growth and succession within the park will
ensure that many of the ecosystem services are maintained over
time.

The park will become a foundational unit in the local urban
community and regional ecosystem, benefiting both people and
wildlife. Educational placards explaining the identity and func-
tion of various species and features of the park will help connect
the local population with their regional ecology and the various
services these species provide. The FONAG program, a Heritage
Trust created by the local Metropolitan Water and Sanitation
Department (EPMAPS) with support from the U.S. Agency for
International Development and the Nature Conservancy, pro-
motes water conservation and stewardship in Quito. FONAG
and EPMAPS can become key allies to the park, supporting its
water and biological conservation goals and providing input
from their network of local supporters. Financial considerations
are also included in design implementation, where a portion of
the revenue from FONAG could support park development
early on, while, over the longer term, revenue from commercial
activities within the park (e.g., paddle boat rental, pavilion rental
space, concert ticket sales) could pay back the heritage fund to
benefit future generations. Additionally, carbon offsets from the
growth of these long-lived tree species can be leveraged in a
regional carbon market and tracked to account for the local car-
bon footprint.

Conclusions from Quito and Lessons for
Other Cities

The Parque Del Lago proposal for the city of Quito is an
example of the kind of integrative design that can help trans-
form urban areas, which currently cover only 3% of the global
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land area but appropriate 60% or more of the earth’s resources
(Grimm et al., 2008), into sustainable systems for human and
ecological betterment. The challenges to this city from climate
change are great, but the lessons from stakeholder engagement
and education, local adaptation planning, and successional
design can help propel Quito forward and provide guidance for
other cities as they address climate change adaptation and miti-
gation in the urban context.
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