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Potential Impacts of Global Climate
Change on Human Health

Heat " Morbidity / mortality
Vector biology [ Infectious diseases |
Air pollutants |  [Respiratory diseases
Foodsupply | [ Malnutrition
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The impact of climate change on humans is felt
through changes in ecosystems and biodiversity



Wi aiess Can NelggTTiey dre
Art of ecosystem- baé"aﬁ-mate
hclﬁnge risk reductlon They can
help societies adapt to changlng
conditions by conserving
biodiversity and supporting
ecosystem services.



Figure 3.2 Carbon stored in forests, using FAO ecozones

Other

Oceanic

Other

Montane

Tropical  Tropical : Sub-tropi- Boreal Boreal
rainforests peat forests Fg:ggig! cal forests tefrt:lrgg;:te tc;:,nrggg}e Mangroves  oracts fl:,‘:;esﬂ peat forest
wirentforestarea | 4090 M| 740|330 30 400 5| 730 HO| 49| 4285
Total above and
below ground 145+53 | 206 +100 80+45 53+49 | 208+131 60+25| 218+173 48+24 13+10 7+6
biomass (Mg C/ha)
Soil carbon’
e 75 200° 50 60 80 55 72| 272 (esty | 74 (est) | 858 (est)
Total carbon
(Mg C/ha) 230 406 130 113 288 115 290 320 320 862
Percent of
atmospheric 325 2.3 12.5 4.8 1.1 6.0 0.6 14 17.0 5313) 162.6
carbon’

"Includes moist deciduous, dry, and mountane forests.
2 Continental and montane forests
3 Back-calculated from Kurz and Apps (1999) who estimated that boreal soils contain 85% of the total boreal carbon, using 48 Mg/ha as 15%.
4 Soil to a depth of 1 m using IPCC (2006) default values unless specified .
% From: Hirano et al. (2012) depth >3 m
6 Calculated from Tarnocai et al. (2009) for total area of discontinuous plus sporadic permafrost (i.e., peatland forest) and considers soil depth >3 m

7 Atmospheric carbon = 770 Gt (IPCC 2007)

SOURCE: Based on FAO (2010), Hirano, T. et. al. (2012), IPCC (2006), Kurz, W.A., and M.]. Apps. (1999), Pan Y. et. al. (2013), Pan, Y. et. al. (2011), Nasa (2010







How protected areas provide
ecosystem services to people

Air quality Pest & disease c_ontrol

Watershed protectlon and regulatlon

Conservation of biodiversity Plant pollination

Carbon sequestration and storage
L, AP
. : SmWatlon and fertlllty
- -
Decomposition of wastes Landscape beauty
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Malke climate action pay

“*Reducing Emissions from Deforestation and forest
degradation in Developing countries.”

Definition of REDD+
Adds the role of conservation, sustainable




REDD+

REDD+ helps to mitigate climate change through forests, and provides social and environmental
benafts. It includes these essential componeants: creating incentives for not cleanng standing forests,
maintaining and expanding forest cowver, sustainably managing forest and recovering degraded lands.




Action priorities:

nvest in enhancing the management of
orotected areas that are providing multiple
penefits to society.

Explore possibilities for linking protected areas
Into larger landscapes that would enable
species and ecosystems to adapt to climate
change.

mprove understanding of the relationship

between biodiversity, development and
ecosystem services in protected areas.

Tap into emerging sources of funds, such as
REDD+
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Adaptively Managing Fire in Changing Landscapes

Liam Fogarty - DEPI Victoria
David Nugent - Parks Victoria

18 Nov 2014

Department of 2
Environment and BEirrcariirn
Primary Industries




Outline
 What's changing?
 What are we doing about it?

e What's next — Panel Discussion?



Risk curves — how have they changed

Likelihood Scale
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Almost Certain

33%

Likely

10%

Some chance

3%

. Unlikely

Rare

0%

Swa

1901 . 2009
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1901 - 1995

0 Not Significant

10

Important

30

Serious

100

Major

Consequence Scale

300 Catastrophic

1000

* Long term data can be used
to generate risk curves —
chance of a particular
season/event occurring;

* 1901 to 2009 provides a
“classic” curve with less
significant seasons being
the norm:;

« 1995 significant test point:

» Beginning of major growth
in fire impacts in the US;

» Close to the start of our
current drying cycle;

* Assumed to represent
future climate by some
sectors (eg., Water);

e 1901 to 1995 curve are
similar.



Risk curves — how have they changed

Likelihood Scale

100%

Almost Certain

33%

Likely

10%

Some chance

3%

Unlikely

1%

Rare

0%

» More recent changes
possibly better assessed by
past 30 and 15 years;

O o) « 30 yrs considered
‘T~ 79, ~| <op .. . .
& = -~ 9
® .20y |~ minimum time period for a
B, climate data set,

=~
[

1901 -2605" | =-» '
- g, « 15 years considered an
option for our future
climate — used by Water

® —
Sector;

* Moving away from “classic
curve.

» Strong climate driver?

10 Important 30 Serious 100 Major 300 Catastrophic 1000

Consequence Scale

0 Not Significant

 Dramatic Increase in
Serious and Major Fires



therefore disclaims all iabilty for error, 1055 or damage which may arise from reliance upon It. All persons ACCEssing this INformation should Make appropriate ENqUIies to assess the currendy of the data.

1983 Ash Wednesday Fire | 2003 Alpine Fires | 2006 Grampians Fires | 2006/07 Great Divide Fires | 2009 Black Saturday Fires
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Otway Coast After Ash Wednesday 1982
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e Code of Practice (2012) sets two primary
objectives for bushfire management on
Royal Commission pUinC Iand:

» To minimise the impact of major bushfires on
human life, communities, essential and
community infrastructure, industries, the
economy and the environment. Human life
will be afforded priority over all other
considerations.

2009 Victorian Bushfires

» To maintain or improve the resilience of
natural ecosystems and their ability to
deliver services such as biodiversity, water,
carbon storage and forest products.




Overview of the Planning Approach

Modelling Community i Joint

Bushfir sk Values and Action

Engagement
°

Resilient
Ecosysterns




Simuiated extent after 24 hours,
showing flamea haight (m):
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Map 2: Wash Central bushfire risk landscapea

Community
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Hg: 6: West Central bushfire cm and simulated property risk

Risk
Assessment

AN
VAN
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Risk
Assessment




Risk
Assessment

2011 — What can we influence?

£
o
‘o )

& Reduction Area Burnt: 30%
Reduction Modelled Property Impact: 80%
(20% residual)




Risk
Assessment

VAN
VAN

* Relates to strategic bushfire management
across the public land estate

* |ncludes several elements:
e Tolerable Fire Intervals,

e Growth Stage/Habitat Optimisation -
based on Geometric Mean Abundance,

* Relative Entropy

 Will expanded over time — eg, climate change

 Draws on review work commissioned by DEPI
(McCarthy 2012)



Risk
Assessment
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Maximum Risk — No Treatment

Risk removed by treatment

- ,.-.". -
\ - Residual Risk

Residual Risk (%)

Risk remaining after treatment i.e. Residual Risk

Time



Connections and directions!
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What's different?

 Code of Bushfire Management Practice
— Clear Objectives
— Risk based approach

« Strategic Bushfire Management Planning
— Acknowledges uncertainty
— Sophisticated bushfire simulations
— Sets long term strategies but enables learning and improvement
— Tangibly considers health and resilience of ecosystems
— Tangibly considers community values
— Focus on influence as well as outcomes — connections vital

— Enable science informed values based decision making - communities
are key
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“Where Ice and Mountains and Oceans Meet...”





















Renewable Energy Credits

NativebEnergy J

Hirprezwrwy Sl e fodeon, G kg



https://www.greentagsusa.org/GreenTags/index.cfm




Bio-Fuels



The Power of Place
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Kenai Fjords National Park Kenai National Wildlife Refuge
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™ Helief in the sccmmrmce of dimate changs (W = 5.60; 51 = L18) i
e @ FINDINGS

& Beliel

200
i 22.3% Perceived value of the national park
= 2 sflected in of averlap a1 thein s and park visilors
IR
KENAI FJORDS: INDIANA DUNES:
) VERY HIGH T MODERATE
. 1057 ESTIMATED ESTIMATED
i L OVERLAP OVERLAP
4.9%
= == I i i I i
0 ST o+ + " - =
1 2 3 " 5 5 y b = — e
Bolicl i climaic changs . : T . T .

Flgune 2. Kenal Flord visitor beliefs In the occumar B
hum an Influance on global climate change (both | E: i FIN DINGS

on sovenpolnt scale using mubltlple esponse hom
axctneme by boww bellef; 7 = cxtromely high bellaf.

Willingness to act?
Avre they communicating with their own

t ! ts? Further indication that

Jeonsti ts level of interest

they are und imating their ¢

How concerned wolild you say your customers 2.8/5.0 4.2 /5.0 3.4/5.0 NfA
or canstituents are about the future of this
national park?

| Convisced and
And how concerned would you say your 2.8/5.0 3.3/5.0 3.1/50 3.5/ 5.0 AT
customers or constituents are about climate
change and its effects?

- %] s (3

| i_E E { E,E | oot concemed £ 2 = Sighily ;3 £4 = Very ;3 Camthoas and
FINDINGS Moderately Aware
3 “A rough comparison as CCEF visitor survey asked visifons (o rate ife imporance of the (park) (o you and your family” - %

and “How wormed are you about ciimate change?” | sl .

- . - N Convimood and
Opinions on climate change B 14 o Partiakly Awne
Do you think that climale change is happening? Yes, with little doubt about il. g

H
B g4
KENAI FJORDS: INDIANA DUNES: 3 Convimced and
B6% “VERY” OR = 80% “VERY" OR e Unavwan:
“EXTREMELY"™ “EXTREMELY"™ (I . . -
SUREITIS ° SUREITIS I 2 k| 4 5 & T
HAPPENING HAPFPENING Helicf in climste change cocamenos anmbsopogonic causation

Flgune 4. Results of an analysk to segment Kenal Flords visk
) tors based on thelr belief= In global climate change and thelr
H - [a] h . [110] perceblved avwareness of blophyskal clim ate nelated change
- m—— e E— — — i e B i at Kenal Flords {both measuned on a soven-point scale using
. wr : e e, . m uhltiple mesponse em s}, Aovanmeness: 1= not avwan: at all; 7
= highly awam. Beliof In cdimate change: 1= cxtremaly bowrs
bellef; 7 = cxtnomely high bellef.
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Seward, AK

City News __ B e

AF
9 rEH
# Weathert Dryou . oo

write

Tuesday, Nowvember 4, 2014

ANNOUNCEMENTS CITY - WEATHERK BUSINESS CALENDAR EDUCATION SPORTS CLASSIFIED LINKS

ARTS & ENTERTAINMENT OUTDOORS VENTS LOCAL PHOTOGEAPHY LIFE - HOUSING ADVERTISE
SEARCH RESULTS FOR: "KEMNAI FJORDS NATIONAL PARK"

Kenai Fjords National Park Weather Summary — August
2014

- - - v 1 X ‘ y _- =5
The six month mn of below-average monthly precipitation came to an end in Angwest when the Seward aitport received more m m D‘tﬂw

than it did from February-Fuly 2014 combined. Maost of this precipitation oocurred early in the

precipitation In cne mi

momnth when storms delivered impressive amounts of rain, pardculardy on Angpst Sdth when daily towmEls renged from 1.589

at the Sewwvard [---]

Kenai Fjords National Park Weather Summary — July 2014
Served with our famous fries,
July 2014 proved to be ancther warmer-than-normal and drier-than-normal-month in the Kenai Fiords area. Daily high red cabbage slaw 8 16 os. fountain,,

temperatures ranged from 50 desrees F to 76 degrees F with a total of five days abowve 70 degrees F. Measzurable = drink

precipitation was recorded on 12 days with more than half the total reinfall ocouming on one day, July Sth. Winds were M $9.95 m Mom 1

relarively -] Firsd oy en
LOGIN ~ REGISTER
Kenai Fjords National Park Monthly Weather Summary TopPosts  Recent Comments  Subscribe

June 2014

Firefighters mourmn loss of CLiff
The Kensi Fjords area saw a return to more normal temperahires in June, bat the dry conditions that characterized the spring Stmsns

2 1 i P A rora - A ra a1 R 11 1
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“Climate change is fundamentally the greatest
threat to the integrity of our national parks that we
have ever experienced.” Jon Jarvis
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“We use scenario planning to
rehearse the future to avoid
the management surprises”
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Scenarios overcome the tendency to predtct aﬂowtng us to see multiple posszbzhnes
for the future

Forecast Planning » Scenario Planning
One Future e Multiple Futures

-10% +10%

Global Business Network (GEN) -- A member of the Monitor Group Copyright 2010 Monitor Company Group
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that can help you make better

for the future—

e Narratives that stretch thinking but are always

e Scenarios provide a framework for recognizing and
over time—ahead of time

e Scenarios are
e They offer a
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GBN Global Business Network

a member of the Monitor Group

Select Client Organizations™

WAL B Scottish
PRICEAATERHOUSE(COPERS “!'5'-"-%!\1
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- e e J =
T Suitainakle Developmenl s
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Jetf Mow
Superintendent “ A Business

Kenai Fjords National Park Approach to
October 2, 2012 Climate Futures”
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Communicate the Impacts of climate Change on
the Parks

Be a role model for mitigation

Do not underestimate the value of social science -
know your audience

The complexity of CC can be quite paralyzing
(results in no action), use techniques like SP to

break it down into bite size pieces.
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Te m pe ratu re d ata Global Temperature Anomaly 1850-2012

06F T T T T —]
Annual average

“The globally averaged combined land and ocean
surface temperature data .. show a warming of
0.85[0.65 to 1.06]° C, over the period 1880- 82

2012” Ipcc AR5 WG1 2013 0.0F

02

041

06

08 { :
Decadal average

0.4f -

Observed change in average surface temperature 1901-2012

0.2 -1

Anomaly (°C) relative to 1961-1990

02~ =

04 = — n

06 —

1850 1900 1950 2000
Year

I
06 04 -02 0 02 04 06 08 10 125 15 1756 25

Trend (°C over period) IPCC AR5 WG1 Figure SPM.1



HEALTH EFFECTS OF CLIMATE CHANGE

Urban Heat Island
Heat Stress
Effect Cardiorespiratory failure

Air Pollution & > geosggagglsgﬁsrﬁgses, €0,

Aeroallergens

Malaria
Dengue
Encephalitis
i Vector-borne Diseases Hantavirus
Temperature Rise : Rift Valley Fever
Sea level Rise 2 Cholera
Hydrologic Extremes . - Cyclospora
y g Water-borne Diseases e
o Campylobacter
1 3% Chyyr. 2100 e
2 20cm Leptospirosis
IPCC estimates Water resources & food .  pMalnutrition
supply Diarrhea

Toxic Red Tides

Mental Health & _» Forced Migration
Overcrowding

- Infectious diseases
Patz, 1998 En\gggggggsntal Human Conflicts



Projected # of days over 32°C

New York, Nem =~ °

Average NYC summer
(current) = 13 days
. Average summer (2046-
. 65) =39 days
1960-1999 N i

Days exceeding threshold: 13 \\\ :
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32°C .

65 70 75 80 85 90 95 100 105 110
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Temperature Threshold, °F Patz et al. 2014
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Probablllty of mega-heatwaves will increase by a
factor of 5to 10 within the next 40 years.




Future
summers
warmer than

warmest on
record : ——

10 50 70 90 100

Summers in 2080-2100 Warmer than Warmest on Record

Today’ s 900
million at risk for
hunger could
double by mid-
century.

percent (%)

7T s

0 10 50 70 90 100

Batt|S| and Naylor SC|ence Fig. 3. Likelihood (in percent) that future summer average temper- there is greater than a 90% chance that the summer-averaged tem-
z atures will exceed the highest summer temperature observed on record  perature will exceed the highest temperature on record (1900-2006)
2009 (R) for 2050 and (B) for 2090. For example, for places shown in red  (22).




In Future, when it
rains...it will pour.

By 2050, Chicago could
see >100% increase in
“Combined Sewage
Overflow” (CSO) events
(Patz et al. 2008)
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So climate change

IS not just about
warming.

...and of course
It's not just about
human health




Could Combating Climate
Change be cost-free?

...0r even a net gain?



The opportunity for improving
health determinants

We can reduce;

The 3 million annual deaths
from urban air pollution

The loss of 3.2 million deaths,
from physical inactivity

Global Burden of Disease Report, 2013



Examples from Transport

Sector
Study of the Day: Biking to Work Could

Save 1,100 Midwesterners
Grabow et al. 2011

NOV 2 2011, 8:00 AM ET +1 | 0| | HiRecommend

New research from U. Wisconsin projects the benefits of active transport in terms of improvements in
air quality and physical fitness

Shanghai : 44-48% reduction in colon cancer
Hou et al. 2004

London, 12-13% reduction in breast cancer
and 10-19% less heart disease
Woodcock et al. 2007



Self-Reported Obesity

Commuting to

work by bike or

on foot, yields

health benefits
in the US

a  States

Adults Self-Reporting as Obese, %

Cities

Cities

Adults With Diabetes, %

States

8 10 12
Workers Commuting by Bicycle or Foot, %

Data from Pucher et al. 2010




Greenspace and Mental

Bever et al. 2014

Table 3. Difference m Symptoms of Depression, Anxiety and Stress Associated with 25%

More Neighborhood Green Space *.

Green Space Measure Depression Anxiety Stress

25% More Tree Canopy —-1.005 (0.293) **  —0.273 (0.139) —0.548 (0.261) *
25% Higher NDVI —1.369 (0.464) ** —0.512 (0.227) *  —0.701 (0.432)
25% More Greenspace

(NDVI &Tree Canopy Average)

—1.379 (0.397) ** —0.427 (0.185) * —0.735(0.349) *




Co-benefits: Food and Agriculture

= =h



Diet and GHG Emissions

If meat consumption was halved, GHGs

could be reduced by 25-40% and intake

of saturated fat could fall by 40%
Westhoek, 2014

Heart disease burden could fall by 15%
Friel, 2009

Mean Carbon Dioxide Equivalents per d, kq

=100 50-99 <50 Fish Vegetarian Vegan
. |

Meat, g/d

Data from Scarborough et al.
Diet Type 2014



D ARTICLES

climate C-hﬂﬂge PUBLISHED ONLINE: 24 AUGUST 2014 | DOI: 101038/ NCLIMATE2242

A systems approach to evaluating the air quality
co-benefits of US carbon policies

Tammy M. Thompson'*", Sebastian Rausch', Rebecca K. Saari? and Noelle E. Selin??

Because human activities emit greenhouse gases (GHGs) and conventional air pollutants from common sources, policy
designed to reduce GHGs can have co-benefits for air quality that may offset some or all of the near-term costs of GHG
mitigation. We present a systems approach to quantify air quality co-benefits of US policies to reduce GHG (carbon) emissions.
We assess health-related benefits from reduced ozone and particulate matter (PM,;) by linking three advanced models,
representing the full pathway from policy to pollutant damages. We also examine the sensitivity of co-benefits to key policy-
relevant sources of uncertainty and variability. We find that monetized human health benefits associated with air quality
improvements can offset 26-1,050% of the cost of US carbon policies. More flexible policies that minimize costs, such as

“...health
benefits...can offset
26-1050% of the cost
of US carbon
polices”



COST OF MORTALITY FROM OUTDOOR PM 2.5 EXPOSURE
-AS % OF GDP (MEDIAN ESTIMATES), 2010, 15 LARGEST CO, EMITTERS

||IIII|||

From Hamilton, 2014. In: “The New Climate Economy
Report,” 2014.
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Co-benefit of 0.7 to 4.7 million deaths/yr.
Reductions in PM pollution in 2030
Shindell....J Schwartz... et.al. Science, 2012

Annually avoided
premature
deaths




e Cost of cleaner e Benefits of
energy: cleaner

< $30/ tCO, energy:$200*/

(* Range: $50 to $380)
For E. Asia, co-benefits are 10 to 70 times greater

West et. al. 2013



Conclusions

Health Promotion =

e Energy Policy
e Urban Planning & Transportation

e Agriculture & Food System Policy

* Therefore, the health sector must
reach out & engage



Thank You
(and G'day)!

patz@wisc.edu

[
\%Wﬁ UNIVERSITY OF WISCONSIN-MADISON
W/

<0



mailto:patz@wisc.edu

The potential for technology in dynamic landscapes

Bruce Esplin
Former Emergency Services Commissioner Victoria
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“Information, understanding, connection and
engagement are the foundations of modern lifet |
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Thank you
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Session 34:

Responding to the effects of climate
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Coming up in Stream 3

Hall 3B1 Home Room, 10.30am-12pm
Session 33: Stream outcomes
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Stay connected

For more information on the Healthy Parks Healthy People
approach visit www.hphpcentral.com

Contribute to the Promise of Sydney at
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