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The impact of climate change on humans is felt 
through changes in ecosystems and biodiversity 



Protected areas can help. They are 
part of ecosystem-based climate 
change risk reduction.  They can 
help societies adapt to changing 
conditions by conserving 
biodiversity and supporting 
ecosystem services. 





About 40% of the world’s forests 
are located in. protected areas or 
community-conserved areas, providing 
 multiple ecosystem services 



 
Carbon sequestration and storage 

 
Soil formation and fertility 

Plant pollination 

Watershed protection and regulation 
 

Air quality                               Pest & disease control 
 

 
  

Decomposition of wastes             Landscape beauty 

How protected areas provide 
ecosystem services to people 

Conservation of biodiversity 
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Old-growth forests, such as those found  
in protected areas, continue to accumulate 
carbon for centuries, more than young 
forests store (Luyssaert, et al. 2008) 



What’s more, trees continue to 
store more carbon as they grow bigger, 
so protected areas that support large 
trees are especially valuable in mitigating 
climate change (Stephenson, et al., 2014) 



Nakai Reservoir in Laos is protected by the PA 

How protected areas are enhancing the life 
of a climate-friendly  hydropower plant 



Establish conservation corridors 



 
“Reducing Emissions from Deforestation and forest 
degradation in Developing countries.” 
 
Definition of REDD+ 
Adds the role of conservation, sustainable 
management of forests and enhancement of forest 
carbon stocks 





Action priorities: 
• Invest in enhancing the management of 

protected areas that are providing multiple 
benefits to society. 

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

• Improve 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 



Outline 

• What’s changing? 
 
• What are we doing about it? 

 
• What’s next – Panel Discussion? 



Risk curves – how have they changed • 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); 

• 1901 to 1995 curve are 
similar. 



Risk curves – how have they changed 
• More recent changes 

possibly better assessed by 
past 30 and 15 years; 

• 30 yrs considered 
minimum time period for a 
climate data set, 

• 15 years considered an 
option for our future 
climate – used by Water 
Sector; 

 
• Moving away from “classic” 

curve. 
• Strong climate driver? 
• Dramatic Increase in 

Serious and Major Fires 
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Fairhaven 
Otway Coast After Ash Wednesday 1982 

Moggs Creek 







Public Accounts and 

Estimates Committee 2004 
Planning 

<enter name if applicable> 

Homes built 
since 1982 



Homes built 
since 1982 



Homes built 
since 1982 



What's Changing – Policy Context 
• Code of Practice (2012) sets two primary 

objectives for bushfire management on 
public land: 
 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. 

 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 Potential Property Impacts from 
Fire 

Baseline – No Fire History 



Modelling Potential Property Impacts from 
Fire 

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

2011 – What can we influence? 



Ecosystem Resilience – Scope for DEPI 

• Relates to strategic bushfire management 
across the public land estate 
 

• Includes several elements: 
• Tolerable Fire Intervals, 
• 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) 

 
 



Ecosystem Resilience Measures – Growth 
Stages 

Heathland 

Wet forest 



  Evaluating Strategies 



 
 

 
 



Connections and directions! 

The role of 
land and 

fire 
managers? 



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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Crown of the Continent 



“Where Ice and Mountains and Oceans Meet…” 











      

Changing the 
Conversation 
about Climate 
Change 





Renewable Energy Credits 
 

  

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




Bio-Fuels 













“Climate change is fundamentally the greatest 
threat to the integrity of our national parks that we 

have ever experienced.”   Jon Jarvis 



Scenario Planning 

“We use scenario planning to 
rehearse the future to avoid 
the management surprises” 

  





 Scenarios are stories about tomorrow that can help you make better 
decisions today 
 
 
 
 
 
 
 

 They offer a range of possibilities for the future—not predictions 
 Narratives that stretch thinking but are always plausible and logical 
 Scenarios provide a framework for recognizing and adapting to 

change over time—ahead of time 





Case Study – Kenai Fjords National Park 

Jeff Mow 
Superintendent        “A Business 
Kenai Fjords National Park   Approach to 
October 2, 2012             Climate Futures” 



“What is the Parks role in building 
community awareness around climate 

change” 
 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. 
 
 



Thank You 
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Climate Change: Risks & 
Opportunities for Health 

Jonathan Patz, Professor & Director 

IUCN World Parks Congress 
Parks, People, Planet 
Sydney, Nov. 18, 2014 



Temperature data 
“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–

2012” IPCC AR5 WG1 2013 

Global Temperature Anomaly 1850-2012 

IPCC AR5 WG1 Figure SPM.1 



CLIMATE  
CHANGE 

Temperature Rise 1 

Sea level Rise 2 
Hydrologic Extremes 

Urban Heat Island 
Effect 

 

Air Pollution & 
Aeroallergens 

 

Vector-borne Diseases 

 

Water-borne Diseases 

 

Water resources & food 
supply 

 

Mental Health & 

Environmental 
Refugees 

 
 

 
 
Heat Stress 
Cardiorespiratory failure 
 
 
Respiratory diseases, e.g., 
COPD & Asthma 
 
Malaria 
Dengue 
Encephalitis 
Hantavirus 
Rift Valley Fever 
 
Cholera 
Cyclospora 
Cryptosporidiosis 
Campylobacter 
Leptospirosis 
 
Malnutrition 
Diarrhea 
Toxic Red Tides 
 
 
Forced Migration 
Overcrowding 
Infectious diseases 
Human Conflicts 
 
 

 

1    3°C by yr. 2100 
2    40 cm   “  “ 
IPCC estimates 

Patz,   1998 
 

     HEALTH  EFFECTS  OF  CLIMATE  CHANGE 



Projected # of days over 32°C 

Average NYC summer 
(current) = 13 days 
Average summer (2046-
65) = 39 days 

Patz et al. 2014 

32°C 



New York, Sept. 21, 2014 

John 
Minchillo, AP 

 

 



HEAT WAVE - EUROPE 

Heat Index Summer 2003 

70,000 
deaths in  11 
days 

Vandentorren et al. Mortality in 13 French 
cities during the August 2003 heat wave. 
Am J Public Health 2004; 94(9):1518-20. 

TIME LINE (FRANCE) 

Probability of 'mega-heatwaves’ will increase by a 
factor of 5 to 10 within the next 40 years. 

       
       



Future 
summers 
warmer than 
warmest on 
record 

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

 
Battisi and Naylor, Science  
2009 



U.S. CCSP, 2008  Globally Averaged 

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) 



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? 

…or 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 



Grabow et al. 2011 

Examples from Transport 
Sector 

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 
 
 
 



Commuting to 
work by bike or 
on foot, yields 
health benefits 

in the US 

Data from Pucher et al. 2010 



Greenspace and Mental  
Beyer et al. 2014 

Beyer et al. 2014 



Co-benefits:  Food and Agriculture 

People’s Climate March, Sept. 21, 2014, 
NYC 
      Photo:  J Patz 



Data from Scarborough et al. 
2014 

 
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 

Diet and GHG Emissions 



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



From Hamilton, 2014.   In: “The New Climate Economy 
Report,” 2014.  



Co-benefit of 0.7 to 4.7 million deaths/yr. 
 Reductions in PM pollution in 2030 

Shindell….J Schwartz… et.al. Science, 2012 



• Cost of cleaner 
energy:  

  < $30/ tCO2  

West et. al. 2013  

• Benefits of 
cleaner 
energy:$200*/ 
tCO2 WHICH NUMBER IS BIGGER??? 

(* Range: $50 to $380) 

For E. Asia, co-benefits are 10 to 70 times greater 



Conclusions 

Health Promotion =   
• Energy Policy 
• Urban Planning & Transportation 
• Agriculture & Food System Policy 

 
• Therefore, the health sector must 

reach out & engage  
      



 

 
Thank You 

(and G’day)! 

 
patz@wisc.edu 

 
 
 
 
 

mailto:patz@wisc.edu


World Parks Congress  
The potential for technology in dynamic landscapes 
 
Bruce Esplin  
Former Emergency Services Commissioner Victoria 

 
 



Telstra Unrestricted 

“Information, understanding, connection and 
engagement are the foundations of modern life”  



Telstra Unrestricted 
Presentation Title  |  Presenter Name  |  Date   Page 93 

Connectivity 

Enhanced capabilities 

Data and Information 



Connectivity  



Enhanced 
capabilities 



Data & 
information 



Telstra Unrestricted 

“The Internet of Things will see  
30 billion connected devices by 2020”  Source: IDC  



Thank you 
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 Coming up in Stream 3  

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



 
 

  
 Stay connected 

 
For more information on the Healthy Parks Healthy People 
approach visit www.hphpcentral.com 
 
Contribute to the Promise of Sydney at 
www.worldparkscongress.org/about/promise_of_sydney  
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