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Editorial on the Research Topic
Biodiversity, ecosystem functions and services: Interrelationship with
environmental and human health

Biodiversity and ecosystem function are fundamental parts of life on the planet and
are determinant components of ecosystem services, which largely affect human society
(Costanza et al., 1997; Cardinale et al., 2012). Biodiversity (biological diversity) is a
key factor to maintain primary and secondary productivity and ecosystem stability, to
modulate the movements and fluxes of nutrients, material, and energy across ecosystems
and habitats, which are all crucial parts of ecosystem functioning (Dudgeon et al., 2006).
Integrating the relationship between biodiversity and ecosystem functioning can enhance
our capability to anticipate changes in ecosystem services under the impacts of multiple
stressors across ecoregions, including climate changes (Zhang et al., 2019; Weiskopfetal.,
2022). Biodiversity, ecosystem functioning, and ecosystem services together maintain
environmental health (Diaz et al., 2007), and provide indispensable benefits to humanity,
as they are able to provide plant productivity, clean water, healthy food, and fresh air,
and suppress disease-causing microorganisms (Grace et al., 2016; Leclere et al., 2020).
Connections and mutual benefits among natural environment, biodiversity, ecosystem
services, and human health and wellbeing have been thoroughly explored and assessed
(Gascon et al., 2015; Frumkin et al., 2017; Bratman et al., 2019), with great potential for
further investigation into the mechanisms that deliver such reciprocal benefits (Keniger
etal., 2013) (Figure 1).

However, the challenges we are facing are the fact that multiple environmental
stressors at both local and global scales reduce biodiversity and cause ecosystem
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degradation (Lu et al., 2020), and the information available
to link biodiversity, ecosystem functioning, and services to
human health is limited (Sandifer et al., 2015). Anthropogenic
global disturbances, such as climate warming, land-use change
and habitat loss, soil erosion, primary productivity reduction,
infectious disease epidemic, and invasive species, have been
impacting biodiversity and ecosystem functioning, as well as
causing the reduction of ecosystem services (Leclere et al,
2020). It is urgent to enhance more in-depth interdisciplinary,
collaborative research on relationships of biodiversity,
ecosystem functioning and ecosystem services, and human
health, and to gain a more robust understanding of interactive
mechanisms of their effects on environmental and human
health (Isbell et al., 2017). Promoting robustness of biodiversity
and ecological complexity of ecosystem functioning represents
ecosystem services’ enhancement so that to increase the ability
to benefit human health. Such ecosystem services’ enhancing
environmental and human health can be obtained through
ecologic restoration to recover health capacities, environmental
protection to reduce the negative effects of climate change, and
sustainable ecosystem management (maintenance) to support
environmental perception (Figure 1).

For this Research Topic of Biodiversity, ecosystem functions
and services: Interrelationship with environmental and human
health we published a wide array of papers at different angles
from a local scale with microbiomes, plants, microarthropods,
to reach scale with fish, to riparian landscapes for accessing
aesthetic quality. The intention of this topic arrangement
was aimed to acquire a deeper understanding of complex
interactions among biodiversity, ecosystem functioning, and
ecosystem services, with their relations to health in a variety
of systems.

Robinson et al. assessed the effect of anthropogenic
sound and artificial light pollution on microbiomes related to
environmental and human health. Global changes, especially
fast urbanization, have caused a significant increase in
anthropogenic sound and artificial light pollution, which have
increased to alarming levels and can potentially disrupt critical
ecosystem processes and services essentially related to human
health (Rook, 2013). This review indicates that anthropogenic
sound and light pollution significantly influence microbiomes in
urban ecosystems and human health via microbial interactions.
Authors in this section have provided a critical appraisal of
available scientific literature and discussed potential ecological
and human health implications. Moreover, they proposed the
“Photo-sonic Restoration Hypothesis”, which asks the question
of whether restoring natural levels of light and sound could help
restore microbiomes and ecosystem stability. The assumption
can be correlated to anthropogenic sound and light that disrupt
microbiome assembly, potentially favoring certain adaptable
species and reducing their functional diversity. Thus, such
anthropogenic sound disruption and artificial light pollution can
have important implications for ecosystem health and human
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health and should be restored through ecosystem management
with new technology to recover their ecosystem functioning and
services (Longcore and Rich, 2004; Pijanowski et al., 2011; Falchi
etal., 2016).

Guo et al. reported a study of the response of soil
microarthropod community to seasonal changes in the Urat
Desert Steppe, in Inner Mongolia, China. They found that
abiotic factors play an important role in the matter cycle and
in the growth of soil microarthropods. The two environmental
factors (moisture and temperature) in soil have a major
influence on microarthropod distributions. More moisture or
higher temperature or both conditions can induce a higher
abundance of soil microarthropods. The total abundance and
functional group richness of the animals were significantly
greater in summer than in spring and autumn. Therefore,
the soil microarthropods can be indicators to characterize
soil conditions and environmental health, which potentially
influence human health (Wall et al., 2015).

Wang et al. investigated the water usage efficiency of plants
related to primary productivity supporting ecosystem functions
and services to benefit environmental health. Relationships
between plant species richness and primary productivity,
and the process strengths determining the relationship are
affected by environmental conditions (Wang, 2017; Wang
et al., 2019), though plant diversity can enhance productivity
and soil carbon storage (Chen et al, 2018). The authors
assessed the response of water use efficiency of dominant
species, coexisting species, and functional group-level plants
to grazing intensity using the leaf carbon isotope composition
in plants (3'3C) index in an alpine meadow, one of the
most sensitive areas to global warming. They found that
moderate grazing significantly increased the leaf carbon
isotope composition in plants (8'3C), indicating that moderate
grazing may improve the water use efficiency of species in
alpine meadows for high productivity. However, increasing
soil evapotranspiration with global warming reduces the
efficiency of water usage (Jung et al, 2010). Therefore,
moderate disturbance can be somewhat used to migrate
global warming.

Dai et al. assessed environmental flow requirements for four
major Chinese Carp in the lower reaches of the Jinsha River
in Southwest China. Environmental flows science, practice, and
policy are crucial parts of environmental water management
(Arthington et al, 2006). Through a critical appraisal of
reviewing available scientific literature, the authors discussed the
potential ecological and environmental health implications in
the field. The study along cascade reservoirs in the lower reaches
of the Jinsha River indicated that the operation of cascade
reservoirs has directly affected the spawning habitat of four
fishes due to different outflows from the reservoir. The research
results provide a scientific basis for the ecological operation
of cascade reservoirs of lower sections for supporting healthy
spawning habitats in an uncertain future (Tonkin et al., 2019).
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FIGURE 1
A conceptual framework for the interrelationship of biodiversity, ecosystem functioning, and ecosystem services with effects on human mental
and physical health. The theoretical framework involves three processes: Protection, restoration, and maintenance. Arrows indicate directions of
interactions and the plus sign (+) represents a positive influence.

Zhang et al. conducted an assessment of the aesthetic
quality of urban landscapes by integrating objective and
subjective factors through study sites at riparian landscapes.
They focused on elevating aesthetic benefits by suggesting a
set of indicator systems for landscape design, planning, and
management for improving human wellbeing. They found
that the overall aesthetic quality was determined by both
vegetation and waterbody, and the higher the vegetation
quality, the more vegetation patches and patch types, and
the higher the waterbody quality. This system, with multi-
level indicators consisting of landscape naturalness, landscape
complexity, vegetation diversity, component qualities, water
body diversity, and human subjective preferences, can address
questions on the determination, integration, and validation of
landscape aesthetic indicators. The approach offers a framework
for landscape practices to enhance environmental perception
through improving aesthetic value and cultural service, with
an eco-healing contribution to human mental health (Bratman
etal,, 2019; Zhang et al., 2021).
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Millennium Assessment Reports (2005) estimated that about
60% of the benefits provided by global ecosystems to support
life on Earth have been degraded and explored unsustainably.
Anthropogenic global changes, including climate change and
pollution, have caused environmental degradation and habitat
damaging world widely with significant loss of biodiversity,
ecosystem function, and ecosystem service (Lu et al, 2015,
2019). Along with reduced environmental health, such declines
in biodiversity, ecosystem functions, and services raise the
serious potential for irreversible ecological changes to create
catastrophic impacts on human health and wellbeing (Hartig
et al, 2014) (Figure 1). The papers in our Research Topic
collectively explore some of the environmental health issues
in the relationship among biodiversity, ecosystem functions,
and services, under influence of anthropogenic disturbance.
One of our goals with this Research Topic was to highlight
research from diverse research groups because multi-scale
and multi-system studies can urge ecologists to collaborate
for deepening our understanding of the interrelationship of
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biodiversity conservation and ecosystem functions and services
from different perspectives (Zhang, 2022). Obviously, the
superposition and cumulative effect of multi-processes in multi-
systems on the linkage of biodiversity, ecosystem functions
and services in natural ecosystems can be a great challenge
(van der Plas, 2019), especially along with assessing their
effects on human health and wellbeing. Toward a unified
conceptual framework integrating biodiversity and ecosystem
processes (Weiskopf et al., 2022), the positive and/or negative
effects of each process should be clarified to integrate the
respective effects of all individual processes into a total effect to
biodiversity, ecosystem functions or ecosystem services, which
link with people across landscapes (Kremen and Merenlender,
2018). Therefore, conclusions advancing our understanding
of cumulative ecological effects for biodiversity conservation
and ecosystem management with benefiting human health can
be achieved.
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