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Abstract

Plant diversity and composition in urban parks is determined by socio-economics, environmental, and ecological drivers. These
drivers give rise to urban spaces with unique compositions of flora, consisting of planted and spontaneous species. The present
study aimed to determine the contribution of native and exotic species in urban parks of a Latin American city, and to assess the
related role of park area, age and socio-economic status. We also evaluated administration type (public or private) and the effect
of environmental factors on plant richness. We hypothesized that the composition of park vegetation differs according to urban-
rural gradient. To determine flora composition, two transects (100 m long by 1-3 m wide) per park were selected in 49 parks. In
each of these, we identified all the vascular plants found (woody and herbs, planted and spontaneous), which were then classified
as native or exotic. We conducted ANCOVAs in order to determine the effect of five independent variables and one factor, on
native and exotic plant richness. Of 550 recorded species, 16.2% were native and 83.8% exotic. Number of plant species per park
varied between 42 and 146. The parks are known urban habitats containing the highest planted and spontaneously occurring
exotic diversity in the city of Santiago, contrasting with other types of habitats. Likewise, parks in Santiago are habitats with low
levels of planted and spontaneously occurring native diversity, compared to the parks of Europe, America North and Asia. Ours
results show that park area and age affected native plant richness, while exotic plant richness was determined only by park age.
We rejected all other possible drivers. Finally, according to the low frequency of native species, we propose that Santiago’s parks
could be gradually reoriented towards ex-situ conservation of native plants.
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Urban parks can play an important role in biological conser-
vation because they can provide a refuge habitat for native
species, including those with compromised conservation sta-
tus (Tam and Bonebrake 2016; Simmons et al. 2016).
Additionally, plants in urban parks offer other important envi-
ronmental services such as reducing solar radiation under the
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trees (Kotzen 2003; Oliveira et al. 2011) and urban air tem-
peratures (Bowler et al. 2010), retaining atmospheric particu-
lates (Nowak et al. 2014; Guerrero-Leiva et al. 2016),
protecting and stabilizing the soil (Bae and Ryu 2015; Sarah
et al. 2015), and protecting water sources (Bryant 2006).
Furthermore, they provide basic social and humanitarian ser-
vices, as well as sanitary, recreational and educational uses
(Bedimo-Rung et al. 2005; Muratet et al. 2015). Thus, there
is a great interest in recognizing the factors that determine

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11252-018-0743-0&domain=pdf
mailto:sergio.castro@usach.cl
mailto:sergio.castro@usach.cl

646

Urban Ecosyst (2018) 21:645-655

plant diversity in urban parks (Nielsen et al. 2014; Lososova
et al. 2011a; Fischer et al. 2016).

In this context, knowledge of native and exotic flora
composition in parks could be a first approach to
implementing ex-situ conservation of native plant species
in urban habitats (Schmitt and Goetz 2010; Bonthoux et al.
2014). This information is also useful for monitoring the
presence of exotic plant species, which may potentially be
invasive (Pysek et al. 2009). Urban public parks of Europe
and North America have traditionally favored European and
Asian plant species for ornamental and landscape design
purposes (Garcia 1989; Rosenzweig and Blackmar 1992;
Sdumel et al. 2010; Abendroth et al. 2012). This also hap-
pened in South America, up until the last years of the twen-
tieth century (Collins 1997; Rossetti 2009). In public and
private parks, native plant species have rarely been used,
due to the influence of the European style (Philippi 1882;
Ceballos 1997; Hoffmann 1998; Serra et al. 2002; Rossetti
2009; Alvarado et al. 2013). Thus, an important contrast is
observed when comparing South American cities to those of
Europe and North America, because the former contains a
much higher representation of exotic plant species (Garcia
1997; Méndez 2005; Moro and Farias-Castro 2015;
Figueroa et al. 2016).

Plant diversity and composition in urban parks is deter-
mined by socio-economics, environmental, and ecological
drivers (Smith et al. 2006; Walker et al. 2009; Ramalho and
Hobbs 2012). However, the concurrence of these factors has
been scarcely and partially studied (Fischer et al. 2016). It is
widely recognized that urban parks have flora composed by
both planted (i.e. ornamental species) and spontaneously
regenerating plants (i.e. mostly weedy species), which may
be native or exotic (Mason 2000; McKinney 2008; Walker
et al. 2009). Diverse studies have shown that the age, area of
parks, along with administration type, and socio-economic
and environmental factors (altitude and urban-rural gradient)
affect plant diversity in North American and European parks
(Gustafson and Gardner 1996; Li et al. 2006; Nielsen et al.
2014; Schwarz et al. 2015). However, it is currently unknown
whether these factors jointly determine the richness of native
and exotic plants including planted and spontaneously
regenerating species of trees, shrubs and herbs. Thus, it is
important to establish which factors determine the floristic
diversity of urban parks, and then consider the relevance of
each factor. Although several studies have focused on advanc-
ing this area of research (Nielsen et al. 2014), few analyze the
complete composition of plants within parks, incorporating
both planted and spontaneously growing species. In effect,
information about the relative distribution of spontaneously
regenerating native and exotic plants in urban parks can be
found in Turner et al. (2005), Lososova et al. (2011a, b), and
Fischer et al. (2016). However, studies that consider different
floristic components provide a more complete model or
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scenario regarding the factors that determine plant species
composition in urban areas (Li et al. 2006).

This research aimed to determine the representation of na-
tive and exotic species in urban parks in Santiago (Chile), in
response to factors traditionally considered drivers of diversity
in this type of urban habitat. Specifically, we analyzed area,
altitude and age of the parks, as well as socio-economic con-
ditions associated with adjacent neighborhoods, and adminis-
tration type (public or private). By studying 49 parks located
within metropolitan Santiago, we expected to record the quan-
titative importance of those factors on plant species richness
and the effects of urbanization through an urban-rural gradient
approach. A previous study (Fischer et al. 2016) analyzing
only spontaneously regenerating herb diversity in 15 parks
of Santiago showed that socio-economic factors and the age
of the parks were important determinants of species richness,
while urban-rural gradient was not. Therefore, we question
whether these results extend to broader spectrum of plant life
forms, such as trees, shrubs and perennial herbs. We tested this
hypothesis for a wider floristic spectrum, including native and
exotic species, as well as spontaneous and planted species,
and also studied a greater sample of the parks in Santiago. In
addition, we hypothesized that the composition of urban park
vegetation differs along an urban-rural gradient, because ur-
banization may act as an environmental filter that excludes
plant species (Vallet et al. 2010; Mouillot et al. 2013).

Methods
Study area

Santiago, the Chilean capital (33° S; 70° W; 728 km?;
500 m.a.s.l.) has a Mediterranean climate type (McPhee
et al. 2014). Currently, the metropolitan area of Santiago has
about 5.8 million people, with a population density of approx-
imately 93.3 inhabitants per hectare (INE 2005). Additionally,
in the late 20th and early 21th centuries, urban growth has
spread to surrounding areas, mostly consisting of agricultural
lands and smaller remnants of semi-natural vegetation (De
Mattos 2003; Romero and Vasquez 2005; Romero et al.
2007; Figueroa et al. 2016).

We chose Santiago as a study site due to its rapid growth,
large surface area, and because it is located in a region con-
sidered a global biodiversity hotspot (Myers et al. 2000).

The parks

In this study, we defined parks as delineated green spaces
embedded in urban areas, surrounded by houses, buildings,
roadways, streets, peri-urban infrastructure and/or other types
of anthropogenic components, and generally determined by
public use (Nielsen et al. 2014). Parks were selected from 35
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districts (henceforth called comunas), throughout Santiago,
resulting in 49 sampling units (Fig. 1). Separated by walls
and fences from the rest of the neighborhood, all these parks
represent management units administered independently from
the surrounding public infrastructure and activities. Park area
varied between approximately a minimum of 6000 to a max-
imum of 654,000 m?; 50% have an area lesser than or equal to
25,000 m?, with a tree canopy covering at least 25%. Altitude
varied between a minimum of 442 m.a.s.l. to a maximum of
853 m.a.s.l. Altogether, 51.3% of the parks are public and
administered by municipal, educational or healthcare institu-
tions, while the remaining 46.9% are private, belonging most-
ly to higher education or recreational institutions (Appendix
Table 3).

Area of the 49 parks was determined using tools available
on Google Earth Pro (Version 2016), which has recent 3D
images of Santiago. With the same software, we determined
for each park the distances to the Plaza de Armas or city

328|000

335|000

centre, which is the urban core and corresponds to the historic
site where Santiago was founded in the sixteenth century. This
approach spatially assorted environmental variation along
transects from inner city (urban core) to surrounding (periph-
eral rural matrix). We obtained the age of each parks by
interviewing park administrators. Finally, socio-economic sta-
tus was determined according to average income index of
comuna inhabitants associated with the location of each park,
based on the National Socioeconomic Characterization survey
(1994 and 2003) (see PNUD 2003 for details).

The park flora

We recorded all vascular plants (trees, shrubs and herbs) pres-
ent in each park between September 2014 and May 2015. At
each park we recorded the plants in two transects (100 m x 1—
3 m) randomly placed and separated by an interval of at least
100 m. In each transect, we collected and photographed all
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Fig. 1 Distribution of the 49
parks selected in the study in
Santiago of Chile
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available woody plants, herbs, and succulents. For each
recognized species we assigned the taxonomic category
according to Zuloaga et al. (2009) and Figueroa et al.
(2016), and the native and exotic origin according to
Marticorena and Quezada (1985), Matthei (1995), and
Zuloaga et al. (2009), and biogeographical origin according
to Matthei (1995) and Castro et al. (2005). Species were clas-
sified as either native flora present in Chile prior to Spanish
colonization or exotic flora that arrived afterwards. On the
other hand, spontaneous species were defined as those
established without direct human intervention, according to
Matthei (1995) and Figueroa et al. (2016). Finally, the planted
species were those established in Chile within the parks by
humans, usually for ornamental purposes, according to
Hoffmann (1998) and Alvarado et al. (2013).

Statistical analyses

In order to determine the effects of park area, park age, neigh-
borhood socio-economic status, administration type (public
and private), and environmental determinants on the richness
of native and exotic plant species we used analyses of covari-
ance (ANCOVA) by XLSTAT (Version 2015). Thus, we used
the administration type variable as a factor (public or private)
and five covariates (park age, park area, average income in-
dex, park altitude and distance to Plaza de Armas). These
analyses were determined based on native and exotic richness
as dependent variable, in two separate analyses of covariance.
To comply with the requirements of homoscedasticity, we
transformed the park area, park age, number of native and
exotic species by log (x). We did not find the age of four parks,
therefore ANCOVAs were done with 45 parks.

Results
Richness, frequency and taxonomic patterns

Our study registered a total of 550 plant species in the 49 parks
studied. Of these, 89 (16.2%) species were native and 461
(83.8%) were exotic. The number of plant species per park
varied between 42 and 146, and the proportion of native spe-
cies per park fluctuated between 8% and 33%. Overall, native
species had a frequency (100 x number of parks occupied/49)
that ranged between 2% and 69%, while exotic species
showed a frequency ranging between 2% and 92%. The dif-
ference between frequency of exotic and native species was
statistically significant (P <0.01, U=17.208), showing that
together exotic species occupied a greater proportion of parks
compared to native species. Among the species with frequen-
cy greater than 50%, we recorded three native species
(Cryptocary alba, Quillaja saponaria and Schinus molle)
and 22 exotic species (Table 1), including Oxalis corniculata,
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Taraxacum officinale, Cynodon dactylon, Prunus cerasifera,
Dichondra repens, Trifolium repens, Poa annua, Phoenix
canariensis, Plantago major, and Euphorbia peplus
(Table 1). Most of the exotic species found in Santiago parks
were of Eurasian origin. On the other hand, 50% of the species
of higher frequency were spontaneous plant species and an-
nual herbs (e.g. Euphorbia peplus, Polygonum aviculare,
Modiola caroliniana) (Table 1).

We recognized 131 plant families in the 49 parks. Exotic
plants represented 115 families and native ones 41. The six
most diverse families of native species (Poaceae, Fabaceae,
Asteraceae, Salicaceae, Solanaceae and Myrtaceae) account-
ing to about 45% (40 species) of the native flora recorded in
the parks, whereas the six most diverse families of exotic
(Asteraceae, Fabaceae, Rosaceae, Poaceae, Pinaceae and
Oleaceae) accounted to about 35% (163 species) of the exotic
flora.

Factors associated with plant richness in parks

The ANCOVA (Table 2) proved that the number of native
species can be explicated significantly by a model
representing the linear combination of park age (F=13.54;
P=0.001) and park area (F=4.93; P=0.032). Contrary to
our expectation, distance to city centre was not significantly
related with exotic species richness. Furthermore, ANCOVA
proved that administration type, income, and park elevation
were not related to native species richness (Table 2).
Consistent with our results, the explicative model showed that
bigger and older parks contain more native plant species than
smaller and newer parks (Fig. 2a, c).

On the other hand, ANCOVA (Table 2) proved that number
of exotic species can be significantly explicated only by park
age (F=9.031; P=0.005). In contrast to our hypothesis, dis-
tance to city centre was not related to exotic richness. Further,
ANCOVA proved that administration type, income, park ele-
vation, and park area were not related to richness of exotic
plants species (Table 2). Consequently, the explicative model
showed that the older parks contain more exotic species than
newer parks (Fig. 2b).

Discussion

The present study showed that the park flora of Santiago was
diverse, with 550 vascular plant species recorded across 49
urban parks. This species richness exceeds the diversity of 508
species previously recorded in 200 sampling sites (public
square, residential open area, and abandoned successional
sites) in public areas in Santiago (Figueroa et al. 2016).
Furthermore, spontaneously occurring herbs recorded in this
study (156 species) exceed the total of spontaneous herbs (43
species) recorded in the 15 parks studied by Fischer et al.
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Table 1 Plant species most .

frequent recorded in parks of Species Origin Frequency (%) Growth

Chile Santiago
Oxalis corniculata L. Exotic 92 Spontaneous
Taraxacum officinale (L.) Weber ex F.H. Wigg. Exotic 92 Spontaneous
Cynodon dactylon (L.) Pers. Exotic 88 Spontaneous
Prunus cerasifera Ehrh. Exotic 88 Planted
Dichondra repens J.R. Forst. & G. Forst. Exotic 82 Planted
Trifolium repens L. Exotic 82 Spontaneous
Poa annua L. Exotic 76 Spontaneous
Phoenix canariensis Hort. ex Chabaud Exotic 73 Planted
Plantago major L. Exotic 73 Spontaneous
Euphorbia peplus L. Exotic 69 Spontaneous
Quillaja saponaria Molina Native 69 Planted
Pittosporum tobira (Thunb.) W.T. Aiton Exotic 65 Planted
Polygonum aviculare L. Exotic 61 Spontaneous
Sonchus oleraceus L. Exotic 61 Spontaneous
Modiola caroliniana (L.) G. Don Exotic 59 Spontaneous
Nerium oleander L. Exotic 57 Planted
Schinus molle L. Native 57 Planted
Cryptocarya alba (Molina) Looser Native 57 Planted
Bellis perennis L. Exotic 55 Spontaneous
Punica granatum L. Exotic 55 Planted
Plantago lanceolate L. Exotic 53 Spontaneous
Pennisetum clandestinum Hochst. ex Chiov. Exotic 51 Spontaneous

*: Frequency (%) = 100 x number of parks occupied/49

(2016) and in the 41 sites allocated in sidewalks/pavement (95
species) in Santiago studied by Girtner et al. (2015).
Likewise, in our study, the average number of spontaneously
occurring plant species (26.3 approx.) is greater than the av-
erage number of plant species in central European parks (< 20
species) according to Lososova et al. (2011a). Indeed, the
urban parks of Santiago were the richest urban habitats, con-
trasting with the parks of central Europe (Lososova et al.
2011a). Thus, parks in Santiago constitute suitable habitats
for spontaneously occurring plant species.

Lososova et al. (2011b) found that the low number of
spontaneously occurring plant species in parks of central

Europe is due to the low number of exotic rather than
native species. We found that in Santiago there is a very
high percentage of exotic plants (83.8%), even higher
than parks in North America, Europe and Asia (Nielsen
et al. 2014). In a synthesis of seven studies reviewed by
Nielsen et al. (2014), it was shown that exotics accounted
for between 6.2% and 66.3% (woody species) and be-
tween 17.2% and 66.0% (all vascular plants). Together
with our results this suggests that parks in Santiago are
exposed to a high propagule pressure of exotic plants.
Including, this high exotic pressure was repeated in the
Santiago public spaces (Figueroa et al. 2016), agricultural

Table 2 Results of ANCOVAs
that relate the native and exotic

Native species richness

Exotic species richness

species richness to independent
variables

Administration type
Park age

Park area

Income

Elevation

Distance to urban center

F P F P

1.72 0.198 1.274 0.266
13.54 0.001* 9.031 0.005*
493 0.032* 0.219 0.642
0.63 0.434 2.483 0.123
0.05 0.831 0.073 0.789
0.04 0.848 0.373 0.579

*: s statistically significant (P <0.05)
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fields surrounding Santiago (Figueroa et al. 2013; Martin-
Forés et al. 2016), and in semi-natural site of central Chile
(Teillier et al. 2010; Figueroa et al. 2011) likely resulting
in a high pressure of exotic plants on the urban parks in
Santiago.

On the contrary, the scarce representation of planted
and spontaneously regenerating native species in
Santiago parks (< 20%) suggests that these sites may not
be suitable for the establishment of spontaneously occur-
ring native species, or they were not used for the cultiva-
tion of native species, or simply excluded as a result of
management decisions. However, these reasons are not
mutually exclusive and together explain the reduced rep-
resentation of native species in the parks of Santiago.
Also, our results differ from those regarding central
European cities, where urban parks are important for the
survival of native plant species (Lososova et al. 2011a, b).

The present study found that park area is a determinant of
native species richness, but not of exotic species. We suggest
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that the relationship between native species richness and park
area can be explained in a way that is similar to island area
(Ames et al. 2012) and fragments of vegetation (Gustafson
and Gardner 1996). Few studies have found a significant re-
lationship between plant species richness and park area
(Cornelis and Hermy 2004; Li et al. 2006; Nielsen et al.
2014; Fischer et al. 2016), although this subject has been well
studied for animals (Nielsen et al. 2014). Bigger parks could
offer more resources and surface area for the growth and es-
tablishment of native plants. In our study, the bigger parks
contained a greater number of spontaneously established na-
tive species than the smaller parks (R2 =0.11, P=0.02), al-
though the relationship was not significant for cultivated na-
tive plants (R?2<0.01, P>0.05). Fischer et al. (2016) studied
herb layer for 15 parks in Santiago, Chile and found consistent
results for wooded habitats, regarding the effect of area on
richness on native species spontaneous establishment.
Although these authors explain this diversity pattern as an
effect of maintenance practices on spontaneous herbs in
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bigger parks, we also suggest the higher availability of suit-
able sites for the spontaneous establishment of native plants.

Furthermore, according to our hypothesis, the results
also support the idea that richness of both native and exotic
plants increases with park age. The time that passed from
the initial management or disturbance might explain this
relationship in the urban park. Similarly, for natural vege-
tation, succession increases the richness of plant species
with time after disturbance. We propose that the older parks
are more stable and contain more plant species than those at
an earlier stage (newer parks). Nineteenth-century parks
would likely have had long-life ornamental species planted
from the outset, and later added plant species according to
contemporary landscaping trends (Rossetti 2009).
Simultaneously, as time passed, newly planted species
came together with species of spontaneously regenerating
plants, which could include native long-lived woody
plants. For example, some parks in our study had wild,
spontaneously regenerating Acacia caven, Cissus striata
and Muehlenbeckia hastulata specimens.

It is important to note, contrary to what was expected con-
sidering the literature (e.g. Schwarz et al. 2015; Fischer et al.
2016), that the socio-economic factor did not affect the rich-
ness of native and exotic plant species in Santiago parks.
There are at least two possible explanations for this outcome.
Rather than the socio-economic status of the comunas, the
richness of species in parks may also be affected by either:
1) the economic resources available to the park administration
and/or, 2) the socio-economic status of inhabitants in the im-
mediate park vicinity. Unfortunately, this study lacked the
datasets necessary to test those hypotheses, since the informa-
tion is not public.

Our results did not associate plant richness with altitude
or urban-rural gradient, suggesting that the city of Santiago
would have a distribution of spatially heterogeneous and
dynamic plant species that would not correspond to gradi-
ents in linear environments (Ramalho and Hobbs 2012). In
the case of spontaneously regenerating plants, it is difficult
to establish explanations for these results. One possible ex-
planation is that these trends would be removed by strong
propagule pressures of exotic and generalist plants in
Santiago (Magura et al. 2010; Nielsen et al. 2014). The
propagule pressures for spontaneously regenerating
Eurasian plants in regions of central Chile could be so
strong that it cancels the effects of other drivers. In addition,
this study supports the idea that urban grassland in a grow-
ing South America megacity represents a rapidly evolving
urban vegetation of Eurasian type with a global distribution
(Rapoport and Lopez-Moreno 1987, Gaertner et al. 2009,
Ignatieva 2011, Figueroa et al. 2016, Fischer et al. 2016).
On the other hand, in the case of ornamental planted species,
the absence of a linear gradient for species distribution
could be related to cultural-historical causes, which would

imply the use of a unique stock of ornamental species for the
central Chilean region (Rossetti 2009; Alvarado et al.
2013).

Until recently, few studies had evaluated the drivers that
would be determining the plants diversity in urban parks in
Latin America. In addition, most works in parks have studied
either spontaneously growing species or species established
for ornamental purposes. In effect, the results of this study
show that historical-cultural drivers in urban areas would re-
duce the importance of environmental drivers that affect flora
distribution, which have been evaluated and recognized in the
past (Nielsen et al. 2014). For example, in our study the dis-
tribution and richness of exotic plants, constituting more than
80% of the total flora, was explained only by park age and all
remaining evaluated environmental drivers were finally
rejected. Community-wide studies should explore these dy-
namic and highly heterogeneous urban scenarios more in-
depth (Luck et al. 2009; Goddard et al. 2010). Finally, we
found that the relationship between richness of native and
exotic plant species was positive and significant in city parks
(results not shown). In urban areas larger than 1 ha, this pos-
itive tendency is expected (Friedley et al. 2004) and common
in successional urban areas, as well as in areas out of equilib-
rium (Lososova et al. 2011a). Accordingly, this positive rela-
tionship shows that Santiago’s parks may still provide re-
sources and habitat for the establishment of more native and
exotic plant species. However, it supports the idea that re-
sources and maintenance practices are not used efficiently in
order to increase the establishment of native and threatened
flora.

In conclusion, city parks contain the highest planted and
spontaneously occurring exotic diversity in the city of
Santiago, contrasting with other habitats inside of this city,
such as residential public areas, squares and abandoned suc-
cessional sites. Likewise, parks in Santiago are habitats with
low levels of planted and spontaneously occurring native di-
versity, compared to the parks of Europe, America North and
Asia. The results of our study showed that the richness of
native species is determined by park area and age, and for
exotic plants is determined only by park age. Given the low
frequency of native species, we propose that the vegetation
composition of Santiago’s parks could be gradually reoriented
to support the ex-situ conservation of native, endemic and
threatened plant species in central Chile (Zerbe et al. 2003),
a biogeographical region considered a global biodiversity
hotspot (Myers et al. 2000).
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Appendix

Table 3  List of the 49 parks selected in the study in Santiago of Chile

Park Coordinates Coordinates ~Administration Park age Park Income Elevation Distance to
W (UTM) S (UTM) type (years)  area (Index) (m) urban center
(m’) (m)
1. Campus Oriente 351,882.21  6,298,131.21 Private 89 41,383 0.99 609 5700
2. Hospital Salvador 349,062.29  6,299,043.09 Public 123 74,149 0.99 596 2500
3. Casa de la Cultura de Nufioa 352,466.20 6,296,966.35 Public 155 12,457 091 604 6200
4. Universidad Metropolitana de Ciencias 351,611.46  6,296,345.53 Public 126 70,640 0.91 591 5600
de la Educacion
5. Aguas Andinas 355,575.00  6,299,183.00 Private 33 53,813 0.94 669 9000
6. Villa Grimaldi 356,650.08  6,296,247.37 Public 18 8894 0.70 662 10,400
7. Parque Arrieta 358,543.00 6,295,782.00 Private 195 32,000 0.70 809 12,300
8. Instituto de Nutricion y Tecnologia de  352,036.46  6,291,923.11 Public 41 17,361 0.75 590 8900
los Alimentos
9. Campus San Joaquin (PUC) 350,349.98  6,292,273.63 Private 22 257,813 0.75 577 7600
10. Club Hipico 345,000.51  6,296,074.63 Private 92 654,500 0.82 536 3200
11. Ex-Congreso Nacional 346,322.61 6,298914.19 Public 114 7672 0.82 573 200
12. Universidad de Santiago de Chile 343,625.00 6,297,721.00 Public 166 127,552 0.69 529 3100
13. Santuario Padre Hurtado 343,245.54  6,296,200.58 Private 19 10,984 0.69 520 4300
14. Country Club Prince of Wales 354,427.89  6,299,530.20 Private 90 493,171 0.88 657 7800
15. Parque Quinta Normal 343,614.20 6,298,526.30 Public 173 210,674 0.68 533 2900
16. Casa de Retiro Verbo Divino 353,941.68 6,288,551.73 Private 170 24,381 0.76 635 12,700
17. Centro Recreativo Caja de 354,370.18  6,289,425.03 Private 31 100,236 0.76 629 12,300
Compensacion los Andes
18. Casa de la Cultura de Puente Alto 353,116.28  6,283,274.12 Public 116 20,529 0.67 675 16,900
19. Cementerio El Prado 355,358.30  6,286,137.03 Private 26 147,688 0.67 666 15,500
20. Parque del Recuerdo 348,020.23  6,304,880.95 Private 35 600,595 0.67 521 6100
21. Paperchase 350,358.05 6,304,675.16 Private - 98,361 0.67 539 6800
22. Municipalidad de Quinta Normal 342,469.01  6300,656.62 Public 115 25,053 0.68 525 4400
23. Ex-Hospital San José 346,239.07 6,301,603.00 Public 159 9461 0.77 550 2600
24. Hospital José Joaquin Aguirre 346,307.66  6300,934.95 Public 63 20,754 0.77 562 2000
25. Campus Antumapu, Universidad de  348,437.03  6,284,373.48 Public 46 103,738 0.58 526 14,600
Chile
26. Municipalidad de La Pintana 348,737.55  6,282,664.73 Public - 17,691 0.58 638 16,400
27. Municipalidad de Pudahuel 33797848  6,297,905.59 Public 135 9746 0.66 504 8600
28. Facultad de Medicina, sede Sur, 346,869.51  6,293,907.68 Public 75 14,585 0.77 546 5000
Universidad de Chile
29. Instituto de Formacion y Capacitacion 348,121.76  6,291,203.11 Private 31 12,610 0.70 574 7800
Popular
30. Municipalidad de Lo Prado 340,256.77  6,298,333.55 Public 31 4240 0.71 512 6300
31. Estadio Espafiol 353,354.71  6,301,609.25 Private 65 46,261 0.97 674 7300
32. Casona Santa Rosa 356,868.19  6,301,291.21 Public 156 50,751 0.97 718 10,500
33. Club de Polo y Equitacién San 352,023.91 6,306,045.12 Private 47 629,141 1 720 8900
Cristobal
34. Parque Bicentenario 350,982.44  6,303,175.93 Public 6 187,399 1 644 6100
35. Municipalidad de Cerro Navia 339,269.92  6,299,212.68 Public 34 7706 0.61 504 7300
36. Municipalidad de Maipu 337,063.57  6,290,791.83 Public 90 12,360 0.72 491 12,500
37. Fundacion Cristo Vive 347,309.06 6,304,584.24 Private 21 5105 0.68 520 5600
38. Centro Patrimonial Recoleta Dominica 347,093.93 6300,450.77 Private 128 5445 0.68 574 1500
39. Estadio Municipal de Renca 341,539.97 6,302,580.10 Public - 25914 0.65 511 5900
40. Municipalidad de Renca 341,804.51 6,302,498.38 Public - 4407 0.65 511 6200
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Table 3 (continued)

Park Coordinates Coordinates ~Administration Park age Park Income Elevation Distance to
W (UTM) S (UTM) type (years)  area (Index) (m) urban center
(m?) (m)

41. Parque Garcia de la Huerta 341,285.78  6,281,756.46 Public 90 22,420 0.66 567 17,900

42. Piscina Municipal de San Bernardo 343,016.47 6,281,624.31 Public 53 11,971 0.66 581 17,600

43. Museo Interactivo Mirador 350,266.46  6,289,856.26 Public 15 21,300 0.66 596 9800

44. Municipalidad de San Ramén 347,378.00  6,287,298.00 Public 28 5368 0.62 596 11,600

45. Estadio Corporacion de Deportes 345,496.44 6,293,704.45 Private 34 15,769 0.66 539 5300
(Camara Chilena de la Construccion)

46. Club de Campo del Colegio Médico  358,592.00  6,309,053.00 Private 32 100,296 1 853 15,700
de Chile

47. Casa y Parroquia San Ignacio de 331,209.79  6,284,340.04 Private 76 36,006 0.63 442 21,200
Loyola

48. Liceo Laura Vicufia 345,466.00 6,287,518.00 Private 80 2946 0.77 582 11,400

49. Base Aérea El Bosque 343,811.71  6,285,167.44 Public 102 42,116 0.63 578 14,000
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