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- United Nations Environment Programme

What can we - as researchers and health professionals — do about it?

http://www.unep.org/climatechange/adaptation/ScienceandAssessments/



Global temperature follows CO, level

0.8 -

0.6 -

Temperature Change °F
(<)
N

o

-0.2 -

'
=~y
1

Global Temperature Trend and Atmospheric CO2

—5 Year Mean
CO2 Concentration
i
M\ A
iR
v
] Year (Base: 1951-1980)
= = = = = = = = = = = = N N
(=] (=] (=} (=} (=} -} (=} -} =} [=} [=]
-] (=) (=] = N w = 19, (=2} ~J [} (-} (=] =
o o (=] o (=] o o o (=] o o (=} (=] (=]

- 410

- 390

- 370

- 350

- 330

- 310

- 290

- 270

CO2 Concentration (PPM)

http://www.c2es.org/facts-figures/trends/co2-temp




Temperature anomaly relative to 1861-1880 (°C)

Cumulative total anthropogenic CO, emissions from 1870 (GtCOy)
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Very low emissions Business as usual = High emissions
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Climate change 2014: Impacts, adaptation, and vulnerability
Intergovernmental Panel on Climate Change. IPCC Working Group 2.



Total Carbon Footprint by Nation

GLOBAL CARBON FOOTPRINT

Total emissions by nation
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http://www.stanfordkaystudio.com/information.html



Billions of tons of carbon emitted 1950-2000
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Mortality consequences of global warming & climate change

A. Costello, et al. Managing the health effects of climate change: Lancet and University College London Institute
for Global Health Commission. Lancet 373 (9676):1693-1733, 2009



Carbon Footprint of Typical U.S. Household: 48 Tons per Year

Transportation Housing Food

A visual representation of where the 48 tons of a typical U.S. household's carbon footprint comes from.
Legend: blue = direct | green = indirect

Source: Jones, Kammen "Quantifying Carbon Footprint Reduction Opportunities for U.S. Households and Communities” ES&T,
2011, 45 (9), pp 40884095 DOI- 10.1021/es102221h



You can always count on
Americans to do the right thing

-after they've tried everything else.

Winston Churchill

http://www.brainyquote.com/quotes/quotes/w/winstonchu135259.html
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Mindful Climate Action

Our goal:

To demonstrably influence behaviors to
substantively reduce carbon footprints,
and to do so in a way that enhances
rather than detracts from human health
and happiness.
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Mindfulness based stress reduction
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Pioneered by Jon Kabat-Zinn PhD
Center for Mindfulness in Medicine, Health Care
University of Massachusetts Medical School




Mindfulness Research 1s Growing Rapidly

Mindfulness Journal Publications by Year, 1980-2015
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Mindfulness was defined by Jon Kabat-Zinn ['] as:

“the awareness that emerges through paying attention on purpose,
in the present moment, and nonjudgmentally, to the unfolding of
experience, moment by moment.”

Empirical research suggests that mindfulness-based behavioral training
can reduce stress and anxiety, psychological distress, chronic pain,
depression, and can increase quality of life [>].
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Goal / Hypothesis

Mindfulness-based behavioral trainings will:

Help people to reduce
their carbon footprints

CO:

greenearthoutdoors.com
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Personal & Household Energy Use

Here’s how we spend our energy $
A typical single family home has an annual Use your
energy bill of about $2,200. Here’s how Thermostat
the bill breaks down based on energy use.
To save energy

vagttlirg Heatln%g%c sallily Sweaters and
- 12% Long underwear
CLIGHENG in Winter
& gl?c‘%%%és He Shortsleeves
9% dAppliances and Shorts
9% .
in Summer

(The heating or cooling numbers will change based
on how far north or south you are.)

Do you really need
www.drenergysaver.com that air conditioner?



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=dK4Y2RG60lOunM&tbnid=Kw_G4kHGWCH1CM:&ved=0CAQQjB0&url=http://www.drenergysaver.com/home-energy-audit/energy-efficient-home.html&ei=WpOkUonbK8S0kQeMk4DoBw&bvm=bv.57752919,d.eW0&psig=AFQjCNHFpePu0Yq6afFidNH7IVNeHiD5Pg&ust=1386603617859373

Walk, Bike to Work

Bicycle & Rider

-

A R
\ o ~ /
Walker
Runner
Moped & Rider
Train & Riders ey
Car & Riders a
Horseback
Swimmer b v e

- 1 Riger

3 ’ . 1
0 200 400 800 800 1000
kcal consumed/km of travel

www.theoildrum.com

www.flickr.com



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=BdzNldsnd7Jl3M&tbnid=hpKieU2WmrTyyM:&ved=0CAQQjB0&url=http://www.zifflaw.com/NYBikeAccidentBlog/ny-bike-accident-lawyer-discusses-study-showing-more-serious-injuries-to-cyclists/&ei=-pSkUviDFIjUrQGkpoD4BQ&bvm=bv.57752919,d.aWc&psig=AFQjCNEHSnGQm_-PL2ja6jDK7uE9aZiTYg&ust=1386604142700775
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=3ZKcV_S2ezTPRM&tbnid=vz8ic0yD4H4wsM:&ved=0CAQQjB0&url=http://www.flickr.com/photos/bikeportland/43605746/&ei=UZWkUvMHgtOtAfqjgLgN&bvm=bv.57752919,d.aWc&psig=AFQjCNEHSnGQm_-PL2ja6jDK7uE9aZiTYg&ust=1386604142700775
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=_wHVmr9zEgaG7M&tbnid=adpFO_i1f9OqhM:&ved=0CAQQjB0&url=http://www.theoildrum.com/node/5022&ei=OJakUvTSL4WIqwHelICAAg&bvm=bv.57752919,d.aWc&psig=AFQjCNG_TIDb7YIkoP25J3PSBoKdmeQ4LA&ust=1386604455046267

Eat lower on the food chain

New Food Pyramid

Limit high
flycemic lods

Limnit intake of )
red meal & butter (<327

Low fat dairy, Multiple vitamins
and soy milk £ for most
1-Z samings F
Ll Eggs, fish, poultry,
Water, 5-8 # =N and plant proteins
glasses @!‘h .7 earvings
Legumes . Nuts and seeds
1-2 EBPIngS » 1-2 SBRINGS
Whole grains o ||I ? Plant oils
1-H servings -4 SEMNINgS
v ] 'ﬁl .I' 3 ; B

i i
 Dialby exercise and welght contral x?L: 5
2

digestiondarryltan2h.blogspot.com

\J,800Ca oriesy’
X Gran 7/;
800 /
~al

www.businessinsider.com

7.5 tonnes of wheat grain
{11,500 loaves of bread)

0.3 tonnes of beef
(1,200 steaks)

Produces

1 hectre of land

www.bbc.co.uk
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Co-Benefits = “win-win” scenario

Clinical Review & Education

Special Communication
Climate Change
Challenges and Opportunities for Global Health

Jonathan A. Patz, MD, MPH; Howard Frumkin, MD, DrPH; Tracey Holloway, PhD;
Daniel J. Vimont, PhD: Andrew Haines, MBBS, MD

CLIMATE CHANGE Clinical Medicine 2009, Vol 9, No 3: 212-13

The health co-benefits of climate change policies:
doctors have a responsibility to future generations

lan Roberts

ﬂl“#
news & views

Health co-benefits
Efforts to tackle climate change have met significant financial and political barriers that have been difficult to overcome.
Research now shows that such measures are justified on grounds other than mitigation of climate change.

George D. Thurston

Int J Public Health (2013) 58:305-311
DOI 10.1007/s00038-012-0422-5

REVIEW

Health co-benefits and risks of public health adaptation strategies
to climate change: a review of current literature

June J. Cheng * Peter Berry

SPOTLIGHT: CLIMATE CHANGE

How the low carbon economy can improve health

Health professionals are uniquely placed to guide the climate change conversation towards better
policies that are good for the planet and for people, say Andy Haines and Carlos Dora

Andy Haines professor of public health and primary care', Carlos Dora co-ordinator®

'Departments of Social and Environmental Health Research and Nutrition and Public Health Intervention Research, London School of Hygiene and

Tropical Medicine, London WC1E 7HT, UK; ions for Healthy Envil ts Unit, Department of Public Health and the Environment, World
Health Organization, Geneva, Switzerland

Implications of incorporating air-quality
co-benefits into climate change
policymaking

G F Nemet'2, T Holloway' and P Meier?

! Nelson Institute Center for Sustainability and the Global Environment (SAGE).

University of Wisconsin-Madison. Madison. WI, USA

2 La Follette School of Public Affairs, University of Wisconsin-Madison, Madison, WI, USA
* Energy Institute. University of Wisconsin-Madison, Madison, WI. USA

Plenaries

Health benefits of a low carbon economy

A. Haines"

London School of Hygiene and Tropical Medicine, 15-17 Tavistock Place, London WC1H 9SH, United Kingdom

LETTERS

nature
climate change

PUBLISHED ONLINE: 22 SEPTEMBER 2013 | DOI 10.1038/ NCLIMATE2009

Co-benefits of mitigating global greenhouse gas
emissions for future air quality and human health
J. Jason West'*, Steven J. Smith?, Raquel A. Silva, Vaishali Naik®, Yugiang Zhang',

Zachariah Adelman', Meridith M. Fry', Susan Anenberg?, Larry W. Horowitz®
and Jean-Francois Lamarque®




What would happen if 50 %
of short automobile trips
(< 8 kilometers) were
replaced by foot or bicycle?

physical activity
air pollution
automobile accidents
petrol consumption

Modelled using data from 11
metropolitan areas in the Upper
Midwestern U.S, and validated
methods/algorithms

Research

Air Quality and Exercise-Related Health Benefits from Reduced Car Travel
in the Midwestern United States
Maggie L. Grabow,'? Scott N. Spak,'** Tracey Holloway,'* Brian Stone Jr.* Adam C. Mednick,'%7

and Jonathan A. Patz'* 4

'Neison Institute, SAGE {Sustainability and the Global Environment), University of Wisconsin-Madison, Madizon, Wisconsin, USA:
Department of Population Health Sciences, School of Medicine and Putilic Health, University of Wisconsin-Madison, Madison,
Wisconsin, USA; Now: Public Policy Center, University of lowa, lowa City, lowa, USA; “Department of Atmospheric and Oceanic
Sciences, University of WisconsineMadkson, Madison, Wisconsin, USA: *School of Cry and Regional Planning. Georgea Institute
of Technology, Atlanta, Georgia, USA: *Ospartment of Urban and Regional Planning, University of Wisconsin=Madison, Madison,
Wisconsin, USA: "Wisconsin Department of Natural Resources, Madison, Wisconsin, USA; SGlobal Mealth Institute, University of
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Bacxcnount: Automobile exhaust containg precurson 10 oxone and fise particulare master
(PM 5 2.3 pom i scvodynamic dismeter; PM o), posing health risks. Dependency on car commut-

ing o seduncs plyuical fitmens opporiamitac.

OmmreTI: b this sty we mought 10 quantify benefies from reducng sstvenobale usage for ot

arbaa and whushas tripe

MeTroms: We simulsted cemsus-tract level changes ia hourly pollstant concemtrations from the
climination of sstemobile round trips 5 3 kum in 11 metropolitan srcas in the midmcacrn
United Stases weing the Commmunity Multicale Al Quality (CMAQ) model. Newt, we estimasod
anmasl changrs in health outasmes and musetary costs expected from pollution changes wnag the
US. Esviconmental Protaction Agency Bencfits Mapping Analysia Program (BeaMAP). la sddson,
we wed the Werld Health Ovgaalzation Heddth Econsmic Asscvssncnt Tool (HEAT) o calcalace
benefts of increased physical scunvity f S0% of shoet trigs weore made by bicyde.

Restirs We estbmate thae, by o g these short bude tripe. snmaal average wban
PM s would decline by 0.1 pg/em” and that summer ossse (Oy) would increase slightly in ctics buat
dechiac regionally, resulting i nct bealth beackits of $4.94 billioatyssr [99% comfidencs imterval
(CIx: 50.2 billion, $13.5 billion), with 25% of M, sad most O bonefits W populations sunide
metropolitan wean Across the study repes of appeosmascly 313 mdlon people and 37,000 sl
squire miles, monslity would dechine by sppeoximately 1,295 desthalyenr (99% CL: 912, 1.636)
becasme of impeoved ait quality and xcresed cucrcise. Making $0% of short trips by bicycle would
yoehd savings of sppravimarcly SIN billioa/ycar from sveided mortality and reduced health care
costs (99% CE S2.7 hillkon, $5.0 billion]. We ovtinsse that the combined bonefits of improved sk
quabiny and physical fitness wosdd cxceed 33 bllinn/yese

Coscrusson: Owe findings suggest that significant health and cconomic beaefies are posible
if bicyching replaces shart car trips. Lo depeadence on sutomabiles in urbim sca would sso
imgrewve healih ia dowmwind rural scttings.

Key wonDs: s pellution. BeaMAP, bicycing. built enviconment, dimute change. osone. purtics-
Lt ensmver, physical scrivivy, urban vehide emisions. Environ Healrh Peopect 1206576

(012). hnpllhnht,ugllhI3Vrhp.l 105440 [Online 2 November 2011)

The carrent fossdl fucl-based transporunon
syssem of the Unised Stazes negatively impaces
human health by increadog st pollution and
ausomobie accidents and by docreasing physi-
cal acivity. Here, we consider how replacing
short automobile wips with bicycdle transport
mighe yickd healeh benefits theough nproved
air quality and physical fitnes, with 2 focus
on the upper midwestern United States a5 our
stdy region.

Boch azone (Oy) and hne pamicular maner
£ 0.5 pm in acrodynamic diameter (PM o)
in the ambient air exacerbate broachitis
and asthma and may contribute 1o cardio-
vascular mortaliny (Brunckreef and Holgase
2002). Asthina atfects 8.2% of ULS, citisens,
and an estimated 10 million adoks have diag-
nased chronic obstructive pulmonary discase
(COPD) (Cenzers for Disease Control and
Prevension 2007). Ia addition, recent estimates
attribute 63,000-88.000 premature deaths

68

per year due ro PM; ¢ (US. Eaviroamental
Protecrion Ageacy (EPA) 2010¢). In the
Unésed Seates, onroad vehicles are rapoaubic
for Sout 26% of volatile oagank compounds
(VOCs) and 35% of nitrogen oxide (NO,)
emissions (US. EFA 2005¢, 2005d). NO, and
VOCs combine o Sorm Oy and conrbae ©
natzase and swecondary onganik acrosols, iapose
tane components of PM: ¢ Neardy 240 US,
coundes, with > 118 million rocal residents,
exceaded ULS, EPA Oy standards in 2011, and
» 200 countles (> 88 million rocal residenn)
failed o meer PM, ¢ standasds, in part because
of pollution from short car wips (US, EPA
20114, 201 1)

Transporterelated inacriviry, that i, the
use of matocized transpoct rather than walk-
ing and bicycling, has been kaked 10 increased
meoczality and decreases in healchy life years,
with the greasest impacts on chronic discases
including heart disease, stroke., colon cancer,

Eabetes mellins rype 2, obesity, breas cancer,
and osseopocoss [World Healch Ornganizarion
(WHO) 2002]. Carlson et al. (2009) estie
mated thar 32.4% of the U.S, popelation
is fully inacrive (no moderate-intensity or
vigorous-intensity physical activiry lasting as
least 10 min 2t 2 ume), while only 33.5% is
poyucally active, defined 2 30 min/day with
modetate-intensity activity, 2 5 daywweek.
In a recent Dutch study, Johan de Harrog
et al. (2010) concluded char shifring from
short car wrips o bicycle trips would reduce
dbcause moetality, wish estimated reductions
in mortalicy due to ncreased physical actvity
that were nine times greater than estimased
Increases in moetality due 1o increased pole
lution inhalation and srafficerclated facalicy
estimases in the Netherlands.

In the United States, 28% of all car
trips are < 1.6 km (1 mi). which is the dis-
tance that a rypical Egropean would walk
(European Commission 2001; Pucher and
Dijksera 2003). Another 41% of all erips
are £ 3.2 km (2 mi). 2 dstance that many
Europeans would be a8 Bely o bicycde as 0

Addccw correvpondence to ML, Grabow, Nchon
Inavitute for Eavironmental Seadics, Conter for
Semtsnahibry snd she Chdul Eaveanmens. Usnoray
of WicansineMads 1710 Usiversiey Ave.,
Madienn, W 35726 USA. Telephene: (314) 2000471
Faxc 1608) 26541 13 E-omail grabomgrwine.sbe

Sepplemeoneal Mascrial in svadsble aaline (uap://
dedolongl10.1 23N chp. | 1084460).

We dhank Co Aller wnd the raw stseymens reveew-

e foe their uactul commenn snd suggrssoss and
J. Skedpe and S. Venturs (Univenizy of Wincomsin-
Madison) for advice on urben gropaisl sppeos b,

Revearch by MG and LF. was supponed by
whe LS. Envieonsnentsl Prosecion Agemcy (1FA)
STAR gougram (grant RE32TII010), Heabd Risks
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Midwow: & Macebased Asvevement of Chmase-
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NSF grant DGLOSOWT, sm loseprative Cosdume
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Air Quality and Exercise-Related Health Benefits of
Reduced Car Travel in the Midwestern United States

Mortality declines regionally by 1,295 deaths per year

Combined regional benefits exceeds $8.7 billion / year

Health improvement in downwind rural areas
Reduction in climate change causing greenhouse gases

Small changes in air quality = huge health benefits
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Climate Change Deniers:
Pre-contemplation

Climate Change Acceptors:
Contemplation

Climate Change Supporters:
Preparation
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Climate Change Activists:
Maintenance




Mindful Climate Action: Health and Environmental

Co-Benefits from Mindfulness-Based Behavioral Training

Bruce Barrett, Maggie Grabow, Cathy Middlecamp, Margaret Mooney,
Mary Checovich, Alexander Converse, Bob Gillespie and Julia Yates

@{? Sustainabili(]; Published 17 October 2016



Cultivating Beginner’s Mind ®

(Simple Awareness)

Cultivating Non-striving
(Attention and The Brain)

Cultivating Acceptance
(Dealing with Thoughts)

Cultivating Patience

(Stress: Responding vs.
Reacting)

Cultivating Letting Go
(Dealing with Difficult .
Emotions/Sensations)

Cultivating Trust (Mindfulness ¢
and Communication)

Cultivating Forgiveness
(Mindfulness and
Compassion)

Sustaining Practice in Times
of Transition (Conclusion)

Mindful eating
Breath Awareness
Body Scan

Loving Kindness Meditation

Mindfulness within movement

Hatha Yoga
Walking Meditation

Sitting meditation

Sitting meditation

Compassion for the conditioned
mind
Yoga Part 2

Sitting meditation with
choiceless awareness
(Metta)Loving Kindness
meditation

Self-directed yoga

Mindful Eating: Healthy and
Sustainable Diets

Water Considerations for
Sustainable Lifestyles

Walking Meditation, Exercise,
and Active Transport

Energy Conservation

Climate Connections Across
Time and Space

Ethical considerations and
observed inequities in the
causes and consequences of
climate change.

Personal and Planetary Well-
Being; Purchasing and
Consumption

Mindful Climate Learnings

m Mindfulness Topic Practices Learned Climate Action Topic Objective I

Develop awareness of the
varying environmental and
health impacts of food

Learn and understand the many
implications of a changing
climate on water scarcity

Motivate participants to choose
active modes of transport
whenever possible

Make connections between
daily activities and energy use
and understand the benefits of
reducing energy consumption;

Develop awareness of the
connectedness of all living
beings and ecosystems

Develop awareness of broader
impacts of climate change on
those least responsible;

Understand concepts of desire
and fulfillment, motivation,
striving, purchasing, and the
cycle of wanting and reward

Discuss how to keep the
momentum of mindful climate
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Objective, Measureable Outcomes

SIGEIERENECE LB EERG LR College intro-level test on climate change, energy & carbon footprint

Household consumption of: 1) gas (therms);
(over 12 months) 2) electricity (kilowatt hours)
3) water (gallons)

Fossil-Fuel Transport Automobile miles driven - Odometer readings
Travel by air, bus and train - Itineraries

Active Transport Active transport vs carbon-fueled transport - Moves app
Exercise - ActiGraph accelerometer
Dietary Composition Dietary carbon footprint - Prospective food & drink intake log
analyzed using Nutritional Data System for Research (NDSR)

General Mental and Physical Health SF-36 — Highly validated, short form General Health survey
PSS-10 - Perceived Stress Scale
PHI - Pemberton Happiness Index

CES-D -Center for Epidemiologic Studies Depressive Symptoms Scale
MSES — Mindfulness-based Self-Efficacy Scale
StPS - Stanford Presenteeism Scale

Good Health is a Co-B eneﬁt of Carbon Footprint Reduction!



Household Gas & Electric use will be monitored monthly
using MG&E’s accessible online database

maie.

Madison Gas and Electric

GENERALED ELECTRIC

45 . a™h




Automobile miles driven will be monitored
using odometer readings photos
emailed or texted using smart phone

Trillion Miles

4.0

3.5

US Vehicle Miles Traveled

3.0 1

2.5

= Actual

Expected

2.0

1.5

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

http://www.financialsense.com/




MOVES App Activity Map by Transportation Mode

webpage address, title, or bookmark

IR = e

-




MOVES App

Activity Storyline = Cycle 10 min

Global Health Institute

Ue’ OCT 28 Walking 9 min

Walk

Walk 12 min

Bus 9 min

University of Wisconsin
Hospital and Clinics
Walking 4 min

Walk 3 min

Bus 10 min

Travel Mode Distance Summary A | Walk 4 min




UNIVERSITY OF MINNESOTA

NDSR

NUTRITION DATA SYSTEM FOR RESEARCH
|

« Widely used & State of the art

« Comprehensive and current food database

« Streamlined data entry and food coding

. Calculates calories, nutrients, micronutrients

« Adaptable towards carbon footprint calculation




Consulting Advisor

* Mike Berners-Lee and Small World Consulting at
the University of Lancaster, Great Britain, will
consult and assist with quantifying carbon footprints

A triumph of popular sclence writing

= CF = XCiEi
S
§ CF = individual carbon footprint
¢ A C = Consumption
I””’ BAD \i\\' E = Emission

i = Input
i e Inputs to be assessed include:
Gas & Electricity; Automobile transport

Air transport; Dietary consumption

MIKE BERNERS-LEE
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THE BURNING
QUESTION
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co.al ndg 5. So how do we quit?



http://coolclimate.berkeley.edu/

Cool

Berkeley

UNIVERSITY OF CALIFORNTA

Network

carbon footprint calculator
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Business & Community Partners
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Goodman

Community Center

www.ymcadanecounty.org
www.goodmancenter.org WWW. cIeanIakesalllance com

(‘) ONTARIAN

‘

o "z CUNA "4 SOCIETY
® M UTUAL www.fusmadison.or

Promega CROUP fusmadison.org

WWW.promega.com

www.cunamutual.com

N
AMERICAN FAMILY
| INSURANCE

®

AMERICAN FAMILY INSURANCE GROUP
www.amfam.com



http://fusmadison.org/
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BILL&MELINDA
GATES foundation

NATIONAL CENTER FOR
THE N I\/l COMPLEMENTARY AND
KRESGE ALTERNATIVE MEDICINE

FOUNDATION

Grand Challenges
in Global Health

@ R OC K E F E L L E D National Institutes

FAMILY FUND of Health

8\ FORD Tom Steyer *

ol ¢ FOUNDATION NEXTGEN CLIMATE

~

<l Next Generation



http://berc.berkeley.edu/tag/tom-steyer/

Scaling Up MINDFUL CLIMATE ACTION business plan

market MCA trainings to:

1) Businesses |energy costs | absenteeism 1 worker productivity
2) Community and faith-based organizations mission & moral mandate
3) Educational institutions educational mission & innovation

4) General Public in-person courses & web-based learning

http://yourstory.in/wp/content/uploads/2012/06
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