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Benefits of biodiversity  
to human health and well-being
By Danielle Buttke, Diana Allen, and Chuck Higgins
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Figure 1 (facing page). Exposure to biodiver-
sity in nature has multiple benefits to both 
mental and physical health at any age.

T
HE NATIONAL PARK SYSTEM 
hosts some of the most diverse 
resources found anywhere on 
the planet. Parks host more 

variety in plant and animal organisms 
than almost any other land use (Flynn et 
al. 2009). Parks also curate our nation’s 
cultural diversity, including landscapes, 
values, aesthetics, stories and belief sys
tems, science, and knowledge. This varia
tion among plants and animals, including 
cultural variation in humans, is called 
biodiversity (WHO 2014). Biodiversity is 
profoundly important to the health and 
sustainability of all species, including our 
own, regardless of where we live, work, or 
play. Biodiversity gives resilience—from 
the microbes that contribute to the forma
tion of the human biome to the genes that 
help us adapt to stress in the environment—
supports all forms of livelihoods, may 
help regulate disease, and is necessary for 
physical, mental, and spiritual health and 
social well-being.

Biodiversity can be explored in a number 
of emerging movements and schools of 
thought that are changing how we value 
and care for nature. Edward O. Wilson 
defined the term “biophilia,” in his 1984 
book of the same title, as the natural and 
instinctive bond humans have to other 
living things. Biophilia means that hu
man affiliations with other life are deeply 
rooted in our biology and necessary for 
our well-being. An increasing amount of 
science supports this theory, and several 
very successful and prominent science 
and social movements have developed 
based on this science. The One Health 
movement promotes interdisciplinary 
approaches recognizing the interconnect
edness of human, animal, and environ
mental health, and has been embraced 
by the veterinary, medical, and scientific 
communities as a way to promote and 

protect the health of all species and the 
environment on which all depend. The 
Healthy Parks Healthy People movement 
was initiated by Parks Victoria, Australia, 
in 2000, and has subsequently been insti
tutionalized by the National Park Service 
to protect and promote the sum total of 
cultural and natural resources entrusted 
to our care (including park environments, 
park facilities, and programs) collec
tively, as health resources. In 2012 the 
U.S. National Park Service sponsored a 
Healthy Parks Healthy People motion that 
was adopted by the International Union 
for Conservation of Nature (IUCN) 
and its members, including government 
and nongovernmental organizations 
and scientists, to “protect the Earth’s 
two most important assets—nature and 
people” and “to promote the benefits of 
enhancing healthy ecosystems and human 
health and well-being synergistically.” 
As stated in the “Revisiting Leopold” 
report, this interconnectedness between 
human well-being and nature could have 
significant management and stewardship 
implications for parks, and there is need 
to examine and promote this science as 
an additional avenue to benefit parks and 
biodiversity (NPSAB 2012). This report 
was created following a request from NPS 
Director Jarvis and is intended to act as 
a guide for natural resource goals, policy, 
and action within the National Park 
Service.

Human dependence on biodiversity ex
tends beyond the food we eat, the air we 
breathe, and the water we drink (fig. 1). 
This dependence has been classified 
into four main services—provisioning, 
regulating, cultural, and supporting—and 
each is essential to human health (Mil
lennium Ecosystem Assessment 2005). 
In this article we examine four ways in 
which biodiversity benefits human health 
and include examples of how parks 
contribute to this emerging science and 
understanding.

-

-

-

-

-

-

-
-

-

-

-
-

-

Provisioning services

Humans depend upon biodiversity for 
survival, such as for the foods we eat, 
medicines we use to stay healthy, and ma
terials we wear or use to build our homes. 
These services are the tangible products 
or items that we and other species con
sume for survival. Although this may be 
less obvious to the average American who 
purchases supermarket food from a select 
few grain and livestock species, a large 
variety of organisms maintain human 
consumption needs. Historically, this 
variety was much greater, but even today, 
wildlife serves as an important protein 
and iron source for much of the develop
ing world, and botanical products serve 
as the base for both modern and tradi
tional medicines. For example, 118 of the 
150 most commonly used drugs are based 
on natural sources (ESA 1997).

Natural resources are not typically har
vested from national parks for consump
tive purposes aside from selected grazing 
and hunting provisions; however, park 
vegetation provides oxygen and removes 
and stores tremendous amounts of car
bon dioxide, and snowmelt from national 
parks provides a significant source of 
municipal water to many major cities. The 
Tuolumne River system in Yosemite Na
tional Park provides water to more than 
2.5 million people in the San Francisco 
Bay area.

Regulating services

Our dependence upon biodiversity, how
ever, goes far beyond simple consump
tion of resources. Biodiversity influences 
how disease occurs in an individual or 
population, how the local climate is able 
to support life, and how resilient an area 
will be against flooding or a catastrophic 
storm. Regulating services are the pro
cesses that renew resources and ensure 
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a functional, habitable environment. 
These include the well-known ecosystem 
services of cleaning air and water, as well 
as the less well-understood services of 
climate modification, immune and brain 
function modulation (from symbiotic 
bacteria, the human “microbiome”), and 
modulation of infectious disease. Many 
regulating services are currently be
ing studied for their benefits to human 
health, and science continues to identify 
new ways in which humans depend on 
other organisms to modulate our internal 
and external environment.
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Scientists have learned a great deal about 
the regulating services of biodiversity 
by studying the human health impacts 
of ecosystem alteration and degradation 
(Myers et al. 2013). Human-made dams 
and irrigation projects have been linked 
to increases in vector-borne diseases such 
as malaria, leishmaniasis, and schistoso
miasis (see Myers et al. 2013 for review). 
Deforestation and human encroachment 
into wildlife habitat have been associated 
with the emergence of several zoonotic 
diseases, including HIV and ebola (Hahn 
et al. 2000; Ostfeld 2009). Direct correla
tions between increased incidence of sev
eral infectious diseases, including Lyme, 
Chagas’, West Nile virus, and hantavirus, 
and decreasing mammalian or avian spe
cies diversity also demonstrate the pro
tective, regulating service of biodiversity 
(see Ostfeld and Keesing 2012 for review). 

The biodiversity in parks serves many of 
these regulating services, whether it be 
flood mitigation from parks with swamps 
and floodplains, disease-regulating 
services of predators and other wildlife 
species that reside in parks, or clean air 
and water. Park research also is lead
ing the way to learning more about the 
regulating services of biodiversity: a study 
from Channel Islands National Park sug
gests that an increase in species richness, 
in particular predators, can decrease the 
prevalence of hantavirus in deer mouse 
populations and thereby decrease human 
disease risk (Orrock et al. 2011).

Climate change is expected to increase 
the importance of regulating ecosystem 
services (Nelson et al. 2013). Wetlands, 
marshes, and riparian areas mitigate 
floods, filter water, and can mitigate 
damage from natural disasters such 
as hurricanes, which are predicted to 
occur with increasing intensity and 
frequency as global temperature rises. 
Many vector-borne diseases are already 
increasing in prevalence and expanding 
their geographic range because of climate 
change, and wildfires are becoming more 
frequent and more severe (Nelson et al. 
2013). Regulating ecosystem services are 
increasingly important means to adapt to 
and dampen negative effects of climate 
change.

Cultural services

Our dependence on biodiversity also 
includes cultural services that promote 
health for individuals, communities, and 
society. Cultural services include inspira
tion, education, recreation, aesthetics, 
traditional knowledge, and opportunities 
for scientific discovery and are derived 
from interaction with or exposure to 
biodiversity (Millennium Ecosystem As
sessment 2005). Cultural services deliver 
health-promoting benefits of biodiversity 
and sustain the relationship of people 
with nature that is necessary to support 
life (Frumkin 2001; Abraham et al. 2010). 

Nature experience has been found to 
have a positive impact on physiological 
and psychological health. Research has 
shown that contact with nature improves 
cognitive function and relieves stress 
(Gladwell et al. 2013). Further, nature 
experience has been associated with 
higher levels of physical activity, lower 
levels of mortality and chronic disease, 
improved self-esteem, and improved 
immune function (Gladwell et al. 2013; 
Nieuwenhuijsen et al. 2014; Karjalainen 
et al. 2010; Maller et al. 2006; Barton and 
Pretty 2010; Pretty et al. 2005; Thompson 
Coon et al. 2011). People living in bio
diverse natural areas are less prone to 
allergies and other chronic inflammatory 
diseases than people living in landscapes 
of lawns and concrete (Hanski et al. 2012). 

Our dependence upon biodiversity, however, goes far beyond simple consumption of 
resources. Biodiversity influences how disease occurs in an individual or population, 
how the local climate is able to support life, and how resilient an area will be against 
flooding or a catastrophic storm.

PARK SCIENCE • VOLUME 31 • NUMBER 1 • SPECIAL ISSUE 2014



27

The incidence of depression and anxiety, 
as well as asthma/COPD, diabetes, and 
coronary heart disease, has been found to 
be significantly reduced for people living 
with more green space (10% or more than 
the average) within a 1 km (0.6 mi) radius 
(Maas et al. 2009).

Participation in outdoor recreation 
provides a range of potential benefits. 
These include health improvement from 
physical activity, spiritual well-being, an 
increase in self-esteem, mental restora
tion, and an appreciation for the natural 
environment (Buchner and Gobster 2007; 
Frumkin 2001; Hartig 1993; Hoener et al. 
2010; McCurdy et al. 2010; Kaplan and 
Kaplan 1989; Kaczynski and Henderson 
2007; Leahy et al. 2009). There is also evi
dence indicating that exercise conducted 
in outdoor settings or green space may be 
of more value to mental health, physical 
performance, and motivation to main
tain exercise adherence than exercise 
conducted in other settings (Logan and 
Selhub 2012).
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The emotional and cognitive dimension 
involved in the experience of nature is 
another area of scientific investigation 
that demonstrates the restorative value 
of nature and its importance to people’s 
well-being. The presence of water, trees, 
and grass has been found to help people 
to relax and renew, and to reduce ag
gression (Kuo and Sullivan 2001). The 
restorative benefits of urban green spaces 
and their soundscapes were identified 
in one study as the top three reasons for 
visiting an urban park in Amsterdam, 
Netherlands: “to relax,” “to listen and 
observe nature,” and “to escape from 
the city” (Chiesura 2004). People with a 
strong sense of connection to nature re
port more happiness than those who are 
less connected. A high degree of nature 
relatedness is also associated with more 
environmentally protective behavior 
(Nisbet 2013; Zelenski and Nisbet 2014). 
The beneficial physiological effects of 

nature experience are also being discov
ered. A variety of studies have shown that 
spending time walking or contemplating 
in a forest setting is associated with lower 
cortisol (a stress hormone), lower blood 
pressure and pulse rate, and increased 
heart rate variability (Li et al. 2008; Logan 
and Selhub 2012). Visits to forest settings 
have been shown to improve immune 
responses and the production of anti
cancer proteins (Li and Kawada 2011). 
Individuals exposed to nature experience 
decreased recovery times post-illness or 
-operation and a decreased need for anal
gesia compared with those with no nature 
exposure (Depledge et al. 2011).

Access to nature is also closely linked 
to individual and community health. 
Evidence is mounting that proximity to 
parks and other green spaces has benefits 
for health and health-related behavior, 
especially of urban residents, and aids 
in reducing health disparities among 
populations (Richardson and Parker 2011; 
Wells and Evans 2003). Communities 
with more green spaces report a higher 
sense of connectivity, increased cohe
sion, and lower crime rates (reviewed in 
Largo-Wight 2011). Conversely, environ
mental degradation is associated with 
poor mental health, including depression 
and a loss of sense of place (Speldewinde 
et al. 2009). Residents of greener areas 
experience greater mental health than 
those who live in or relocate to areas with 
less green space (Alcock et al. 2014). This 
effect was reversible if individuals moved 
again to areas with more green space.

Supporting services

Supporting services are the ways in which 
biodiversity provides the building blocks 
for life. Supporting services are neces
sary for all other ecosystem services to 
exist. These include primary production 
(i.e., photosynthesis and chemosynthesis) 
of new organic matter, cycling of nutri

ents necessary for life, and pollination. 
Without this constant creative process, 
life would quickly grind to a halt. Primary 
productivity is a key determinant of bio
diversity (Rosenzweig 1995), meaning that 
plants and animals alike are dependent 
upon this supporting service for survival. 
Humans may be the best example of this, 
as humans are estimated to use or co-opt 
40% of all net primary productivity (Vi
tousek et al. 1986).

Conclusions

Biodiversity is important and should be 
conserved for its values and benefits to 
human health and well-being. Increased 
understanding of these health benefits 
may improve public support for conser
vation. As land use change and other an
thropogenic disturbances to ecosystems 
impact biodiversity, we continue to learn 
more about how much humans depend 
upon the natural world and biodiversity 
for their well-being. Fortunately, the Na
tional Park Service is well positioned to 
raise understanding and appreciation of 
the values and benefits of biodiversity to 
protect and preserve our two most vital 
resources: nature and people.
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