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The tropics (Figure 1A) contain most of world’s biodiversity (Barlow et al., 2018), providing a
living laboratory of ecological and evolutionary processes, and presenting an immense potential
for tapping this rich biodiversity for local and global benefits. While the typical image of the
tropics is a green and clean location, this often does not hold true as many places are intrinsically
urban, such as the Brazilian Amazon. In fact, the tropics currently house ∼40% of the world’s
population and expected to increase to 50% by 2050 (State of the Tropics, 2020). As the population
continues to grow, many cities and peri-urban areas in the tropics are undergoing rapid habitat
loss, resulting in the loss of unique ecosystems and species (McDonald et al., 2018). These losses
affect a variety ecosystem services, such as seed dispersal and pollination, disaster protection,
water and flood protection, microclimate regulation, pollution reduction and cultural identity.
Not only are ecosystem services being lost, but the growing consumption that an urbanized global
society imposes on tropical ecosystems is causing the emergence of ecosystem disservices including
zoonotic diseases, increase of urban heat islands effects and people disconnection with nature
and consequent human well-being. Furthermore, urban biodiversity can itself generate ecosystem
disservices that may cause effects perceived as harmful, unpleasant, or unwanted (Shackleton et al.,
2016). These disservices can also be amplified by climate change, which could augment the risks
of disease burdens in tropical cities (Reiner et al., 2015). As a result, increasing urban biodiversity
with the goal of changing ecosystem services can be challenging due to the necessity to manage
associated ecosystem disservices (Blanco et al., 2019).
Aside from the changing nature of ecosystem services, tropical cities also face significant
deficiencies in urban infrastructure, such as sanitation and waste management facilities (Paes et al.,
2021). On top of infrastructure problems, many residents of tropical cities are poor and face
daily challenges ranging from their geopolitical outlook through their vulnerabilities associated to
synergic effects from climate change including pollution and diseases (Reiner et al., 2015; Soergel
et al., 2021). Thus, a major challenge facing tropical cities is how to reconcile the conflicts between
human well-being and biodiversity in terms of ecosystem services and disservices. This challenge
is more pronounced in tropical cities than temperate cities due to the lack of studies and the
varying approaches used, which makes comparisons related to ecosystem services across cities
difficult for identifying factors that can inform conservation and management (Nagendra et al.,
2018; Rutebuka et al., 2019). To begin addressing the gaps in knowledge related to ecosystem
services and disservices in tropical cities are four articles that describe novel findings as part of
this special issue (Figure 1B).
In the first study, Teodosio-Faustino et al. demonstrate that the structure of the frugivore
network in urban parks can be a random process, emphasizing the importance in understanding
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FIGURE 1 | The tropical region of the world (A) are expected to harbor most of human population in the next decades. The urbanization process (B) is a driver in the
tropics that can compromise ecosystem services (e.g., frugivory networks, ecosystem functions in urbanized streams) as well as the emergence of ecosystem
disservices (e.g., urban heat islands, loss of cultural diversity), all of them addressed in this Research Topic, that must be recognized and managed by distinct
governance scale. Countries from this region exhibit distinct political, socioeconomic differences and colonial history that will reflect in the ways civil society
organizations (here, a proxy for governance) identify the importance of biodiversity (here, a proxy for ecosystem services and disservices) for human-wellbeing (C).
Civil society is related to freedom of association. The variable captures if civil society organizations can operate freely and without fear of repression from the
government, and whether new or oppositional political parties are free to take form and participate in elections. This Research Topic Urban Ecosystem Services and
Disservices in Tropical Regions advances in some of these challenges and emphasize the importance for continuing pursuit of new ideas and goals. Map in (A)
modified from https://earthobservatory.nasa.gov/; urban figure in (B) from https://www.freepik.com/; icons from https://thenounproject.com/; (C) is a time window
from 2000, approximately the year where ecosystem services approaches were made explicit in literature and was generated by the Bio-Dem
(www.bio-dem.surge.sh), an open-source software to explore the relationship between the availability of species occurrence records and the political framework in
countries worldwide and through time. Civil society variable in x-axis ranges from 0 to 1, where higher scores indicate higher levels of associational freedom. Civil
society organizations may push governments to better manage biodiversity, provide infrastructure to collect biodiversity data or by collecting it themselves. Public
species records are records from public platform such as GBIF.

Valente-Neto et al. verified that the negative relationship between
urban impervious surface and bird cultural richness may indicate
that people living in more urbanized areas experience nature less
compared to people in less urbanized areas, which can affect
their psychological well-being. In highly urbanized areas, contact
with culturally valued birds and cultural services provided by
birds may also diminish while the negative relationship between
functional richness and urbanization also indicate that highly
urbanized areas may be losing important ecosystems services
provided by birds (see also Echeverri et al., 2021).
While the articles of this special issue help to advance our
socio-ecosystem knowledge of tropical cities, we still lack basic
data about many of them. Despite the evident importance
of urban ecosystem services as drivers of opportunities for
conservation, governance, biodiversity management, and human
well-being, many challenges persist in tropical regions. For
example, if biodiversity is considered a proxy for ecosystem
service and disservice and civil society engagement a proxy
for governance then, from a historical perspective, countries

the role of disturbance in the organization of ecological
networks in solving theoretical approaches, such as neutral- and
niche-based processes governing ecosystem services in tropical
urban areas. Following on this first study is an analysis by
Zúñiga-Sarango et al. who demonstrate that urbanization affects
aquatic keystone species and ecosystem functioning relationships
in Andean streams via nutrient enrichment and substrate
homogenization causing the loss of taxonomic and functional
diversity in shredders and organic matter breakdown decline,
suggesting that losing ecosystem functions can compromise
several ecosystem services.
Climate change also brings significant challenges for tropical
cities. Temperature changes across 250+ tropical cities from 1960
to 2020 suggests that there will be significant impacts in urban
heat island therefore, urban and regional decision-makers should
consider the use of ecosystem and green infrastructure options
to regulate local temperature and provide thermal comfort by
transpirative cooling and shading (Marcotullio et al.). Finally, the
impacts of ecosystem losses go beyond the direct urban services.
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with more robust civil society organizations are apparently less
willing to compromise ecosystem services. This, in turn, could
encourage the mobilization of ecological political actions to
hold governments to account for not addressing environmental
management adequately (Zizka et al., 2021). Such a relationship
is clear for some countries from tropical regions (Figure 1C).
Compared to the northern hemisphere, cities in the southern
hemisphere (particularly in tropical regions) exhibit significantly
lower prosperity, infrastructure, development, quality of life, and
environmental sustainability (State of the Tropics, 2020), most
of them related to several UN Sustainable Development Goals
such as clean water and sanitation, affordable and clean energy,
sustainable cities and communities, and climate action. Even
within a same geographical region, many disparities at a local
scale are still challenges for the transfer of knowledge between
one country and another. Some of these challenges, and their
potential resolution, are considered in this Research Topic, but

perhaps more importantly, it highlights the crucial importance
of ongoing investigation of these challenges, and evaluating new
ideas and goals for their resolution.
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