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Why Conserve Nature and Biodiversity?

A Prior reasons to
conserve
biodiversity
A Intrinsic value

A Provisioning of
food, medicines

A Climate regulation




Nature/Biodiversity and Human Health

A New evidence i3
suggests important oy
connections between Ul
biodiversity and 153
human health and Y
well-being PSS



Human Health and WebBeing

Ada Xl aulkusS 2F LXK
social weHbeing and not merely §
the absence of disease or
AYTANNAUGE ®E
-World Health Organization (1946




Questions

Is there convincing evidence that
experiencing more natural settings car
Improve psychological and physical
health?

Does exposure to biodiverse nature
result in measurable health responses

Can biodiversity provide humans and
animals protection from allergic and
iInflammatory diseases?

Does biodiversity play a role in
decreasing disease transmission?

(Sandifer, SuttotGGrier and Ward, 2015)



Results: Nature and Human Health
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Improves recovery from surgery, trauma Decreases prevalence of asthma, anxiety



Biodiversity and Human Health

Growing evidence that
contact with diverse
natural habitats has
Important positive
Impacts for human
health

Reflection, sense of identity, and sense of

place increased with plant and bird diversity
Fuller et al 2007

— =

Greater decrease in heart rate and more improvement
in mood with fish diversity Cracknell 2015

Preference for outdoor activity in biodiverse
environments  Dallimer 2012



Chronic Diseases and Biodiversity

» A Allergy: response to exposure to too much

¥ bad stuff

A Allergy:lackof exposure to microbes
hyperresponsiveness to bioparticles

A Microberich environments confer health
benefits especially to children
Ad. A\2RAOSNEAGEE 2NJ al &:
I Loss omacrodiversityA loss of
microdiversityA changes in human

microbiota and results in variety of

disorders
(Hanskiet al. 2012, Rook 2010, Strachan 1989)




Biodiversity or Hygiene Hypothesis

Exposures during human

Situation in modern

evolution urban centre
elminths
Gu non-gut (blood) LOST

Ectoparasites
Fleas, lice, mites, ticks

Carrier state
Salmonelle#®hepatitis A virus,
ori, TB, toxoplasma

Microbiota of other humans:

skin, gut, airway,
oropharyngeal, genitourinary

Microbiota of natural
environment: animals, soil,
air, plants (rhizosphere,
phyllosphere)

MOSTLY LOST

MOS ST

DIMINISHED
diversity

VARIABLE loss

(Rook 2013)

A Our bodies must learn not to
attack:

A Self

A Harmless molecules in air
(pollen)

A Gut contents



Finland Adolescent Study

A Analyzed landise
types within 3km
radius of homes

A Kids with allergies *
A Lower diversity of ‘e
habitats

A Fewer kinds of 4
positive bacteria on

their skin
(Hanskiet al. 2012)

A Loss of contact AR
with diverse
natural world Is
making us sick




Disease Transmission and Biodiversity?

A Species and habitat diversity
can impact transmission of
diseases:

1) by altering the abundance of v{§ f
the host or vector A ¥

"k LLR
. . #3 ‘%‘;‘)f
2) changing the behavior of the ; ke o

host, vector, or parasite

3) Influencing the condition of the
host or vector

(Keesinget al. 2010)



African Savannah Large Herbivore

Exclosure Experiment
: : - SR
A Loss of diversity of large )

herbivores leads to more fleas
and an elevated risk of
transmission oBartonellaspp
(bartonellosig

A Mechanism?\ decrease in
competition or change In
vegetation structure

Young et al. 2014






Two Components to This:

A Loss of opportunities to experience nature
In urban environments

A Loss of orientation meaning reduced

emotional affinity for nature



Extinction of Experience: Children

United Kingdom United States
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Every day  1-2times 1-2times  Less often
per week  per month

Frequency of visit to natural areas

Soga and Gaston. 2017. Frontiers in Ecology and the Environment



Extinction of Experience: Children

United States Japan

Frequency of visit to natural areas
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Extinction of Experience

(f)
100 =
Mountaineering . 1998 . 2009
80 = 2 Climbing trees
* Fishing Catcﬁhing irjsects
60 -

Birdwatching
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Type of experience

Soga and Gaston. 2017. Frontiers in Ecology and the Environment



Causes of the Loss of Interaction with Nature

Opportunity

N i o
M (o)) ®
| | |

Number of visits per week =
oo
|

1.4 -
0O 0.5 2

Distance to
greenspace (km)

FromNeuvoneret al 2007 and Liet al 2014 in Soga and Gaston. 2017



Feedback Loop

CAUSES

Loss of opportunity Loss of orientation

a b

Extinction of experience

d g

C f

Health and well-being Emotional changes Attitudinal changes
changes
h I
Behavioral changes
CONSEQUENCES

SdOO1 X0vad3iid

Soga and Gaston. 2017. Frontiers in Ecology and the Environment



Nature Exposure: Connection and Behavior
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Extinction of Experience: U.S. National Parks
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2 K- G Aa&a GKS aGawA3IK{G:«

A How do you measure the quantity and quali
of the environment experienced?

i Number of environments/habitats experienced? ERSEHEE
Number of species? Percent cover of vegetatior =

‘et‘.ﬂu

5Syariageée 2F UNBSaKkK uDNw"

A How do we quantify human health exposure
I Freguency and pattern of exposure £
| Duration of exposure (mins in a park? Years

a neighborhood?) '*

A What health aspect you care abautrestoration vs
disease prevention s




Examples of Patterns of Response to Nature

A Shanahan et al. 2015.
BioScience

A Dose thresholds for
vegetation cover at
which mental health
Issue lowered
>20% for depression
>30% for anxiety

>209% for stress
(Cox et al. 201BioScience



What Is the Value of Nature |n Cltles’>

A 10 million trees in Toronto (Toronto 2013
Strategic Forest Management Plan)

I Worth $7 billion
I Stores 1.1 million metric tons of carbon

A Higher tree density in Torontd people reporiii |
higher health perception and fewer cardio
metabolic problems

A 10 more trees per bloch improves health
perception comparable to getting $10K more
per year

A 11 more trees per bloch decreases
cardiometabolic conditions in ways
comparable to an increase in income of $20

or being 1.4 years younger
(Kardanet al. 2015 Nature Scientific Reports)

What is one tree worth?



Tree Loss In U.S. Urban Areas

_ [ A20092014

A 36 million trees per yea
lost

A Benefits lost worth ~$9¢
million per year

. A D.C. and Oregon two of
largest places with loss
Alaska Annual percent change
r. | statistically significant

N I 0.44% - -0.25%
.’ ~$ . o B 0.24% - -0.10%
kil I -0.09% - -0.05%
Hawaii . |-0.04% - 0.00%

(Nowak and Greenfield, 2018)

+0.01% - +0.06%



Ongoing Research Needs

A Specific mechanisms for biodiversity
affects human health

A Best ways to measure biodiversity to
determine human exposure?

A Which metrics of health would be the
best indicators of biodiversitiuman
health impacts?

A Better monitor biodiversity and integrate
Info into public health and natural
resource management and policy

A Need for large, communitwide health

datasets and over longer periods of time
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Nature/Biodiversity Conclusions

Exposure to nature has direct, positive heath effects and exposure to
biodiversity may have direct, positive impacts human health

Potential to implement these findings to enhance human sseihg
and develop increased public support for green & blue space
protection and restoration




hat Can We Do to Increase Human Exposurt
Nature?

—— N R




. Incorporate More Natural Ecosystems into Urban Landsc
Planning, Reslilience Efforts, and Disaster Planning




Invest In More Green Space and Parks in Urbe
Areas: Rouge National Urban Park!




Fina Other Ways to Incorporate NatutetormwaterGreen

Infrastructure Projects
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