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Presentation Notes
Hello. I’m Linda Rudolph, I currently work with the Public Health Institute. I formerly worked in the California Department of Public Health, where I convened the Climate Action Team Public Health Work Group and the Strategic Growth Council Health in All Policies Task Force. Thank you very much for the opportunity to speak to you today.



Climate Change and Health – Key Points 

 Climate change is the greatest public health challenge of 
the 21st Century. 
 

 We can create a climate for health: Reducing, Ready, 
Resilient 
 

 There are many win-win opportunities to simultaneously 
improve health and address climate change. 
 

 We need faster and more aggressive action to avert 
catastrophic impacts on our children and grandchildren. 
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Presentation Notes
I want to make four key points
First: climate change is the greatest public health challenge of the 21st century. Second, we can do something about it. Many strategies to reduce GHG emissions or adapt to climate change have huge health co-benefits. Finally, climate scientists around the world agree that our window of opportunity for averting catastrophic climate change is closing.
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The direct impacts of climate change on health are many, but more significantly, climate change effects the ecosystems on which humans depend for survival, impacting our air, our water, our food, our shelter, and our security. With the levels of CO2 in the atmosphere now surpassing 400 ppm – a level not seen in more than three million years, when sea levels were about 80 feet higher than today– we are heading toward a planet that literally will not look or function like the planet on which human life evolved.



Health Impacts of Climate Change 
More extreme temperatures 
Sea level rise 

Saline intrusion 
Stronger hurricanes & storm 

surges 
 Increased ozone 

concentrations & 
diminished air quality 

Increased pollen & natural air 
pollutants 

Increased precipitation and 
flooding 

 Increased droughts and 
water scarcity, water 
contamination 

Ocean acidification 
More frequent wildfires 
Range of disease vectors 
Harmful algal blooms 
 

Heat 
 

Extreme weather 
 

Air pollution 
 

Allergens 
 

Vector-born disease 
 

Water-born disease 
 

Food-born disease 
 

Water & food supply 
 

Environmental 
refugees 

Mental health 
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Heat stress, cardiovascular 
failure 

Injuries, fatalities 
Asthma, respiratory 

disease, heart disease 
Respiratory disease, 

poison ivy/oak  
Malaria, dengue, 

encephalitis, ….. 
Cholera, camphylobacter 

cryptosporidiosis….. 
Salmonella, shigella 
Malnutrition, food 

insecurity, diarrhea 
Forced migration, civil 

conflict, immigration 
Anxiety, despair, 

depression, PTSD 
 
 
 

 

 
 
 
 

Adapted from J. Patz 
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We don’t have time today to review the very wide range of health impacts related to climate change. It’s important to understand that many of these impacts are already occurring now –.. There were more than 70,000 excess deaths  In the European heat wave of 2003, and over 650 excess deaths in the California heat wave of 2006. The European Center for Disease Control warned last year that Europe is experiencing its first sustained transmission of mosquito-born dengue fever (Break-bone fever),, since the 1920s, with over 1200 cases in Madeira Spain; NYC mayor’s office estimated that up to 40,000 people were displaced in NYC alone by Hurricane Sandy; more than a million were displaced by Katrina. The most severe and extensive drought in at least 25 years has had a serious impact on US corn, wheat, and soy crops, with USDA forecasts of up to 5% price increases for meat, poultry, eggs, and dairy – with knock-on impacts on food insecurity, hunger, and  world food aid. As warming and extreme weather and other environmental changes increase, these health impacts will surely become more widespread and more severe. 




Extreme heat days will increase  
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Hall, 2013, UCLA LARC 



Higher Temperatures Worsen Air Pollution 
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The American Lung Association’s State Of The Air report grades air quality in over 3,000 counties in America. 2013 report findings:
 90 percent of Californians living with unhealthy ozone levels
Los Angeles Metropolitan Area remains smoggiest in the nation
7 of 10 smoggiest cities in US are in California��Climate change could overwhelm existing ozone emission reduction efforts.
 CARB and UC researchers estimate up to 30 more days of unhealthy ozone annually by 2050 (especially in Los Angeles and the San Joaquin Valley) 
 CARB estimates $8 billion additional annual cost of ozone controls in 2050

UC Berkeley Research estimated without action to cut greenhouse gas emissions, annual ozone-related public health costs could reach $10 billion http://nextten.org/research/research_ccrr.html    




Particle pollution is made up of microscopic specks of soot, metals, acids, dirt, pollen, molds, and aerosols that are tiny enough to inhale and lodge deep in the lungs where they can do serious damage.

Breathing particles can trigger asthma attacks; increase the risk of heart attacks and strokes; damage lung tissue and airways; increase hospital visits for respiratory and cardiovascular problems; and even kill. 

Children, teens, senior citizens, people with low incomes and people with chronic lung disease, such as asthma, chronic bronchitis, and emphysema, are at risk of being sickened by particles. People with diabetes, heart disease, high blood pressure, coronary artery disease, and congestive heart failure, are also at higher risk. 

Short-lived pollution known as soot, such as emissions from diesel engines and wood-fired stoves, has about two-thirds the climate impact of carbon dioxide. The analysis has pushed methane, which comes from landfills and other forces, into third place as a human contributor to global warming.Black carbon, or soot, accelerates warming because the fine particles absorb heat when they are in the air and when they darken snow and ice. Although some lighter-colored fine particles can have a cooling effect because they block sunlight, other black carbon sources have a warming effect because they absorb it. They also accelerate glacier melting and can disrupt regional weather patterns.Black carbon is a good indicator of combustion-related air pollution black carbon is a major contributor to the fine particle (PM2.5) burden in the air. It is small enough to be easily inhaled into the lungs and has been associated with adverse health effects. Whether black carbon is itself toxic or functions as an indicator of other co-pollutants is currently under debate. But, clearly, black carbon is associated with asthma, and other respiratory problems, low birth weights, heart attacks and lung cancer. cardiopulmonary morbidity and mortality with exposure to black carbon. Toxicological studies suggest that black carbon may operate as a universal carrier of a wide variety of chemicals of varying toxicity to the human body.

Climate change could overwhelm existing ozone emission reduction efforts.
 CARB and UC researchers estimate up to 30 more days of unhealthy ozone annually by 2050 (especially in Los Angeles and the San Joaquin Valley) 
 CARB estimates $8 billion additional annual cost of ozone controls in 2050

Black Carbon (BC) has recently emerged as a major contributor to global climate change, possibly second only to CO2 as the main driver of change.[1] BC particles[2] strongly absorb sunlight and give soot its black color. BC is produced both naturally and by human activities as a result of the incomplete combustion of fossil fuels, biofuels, and biomass. Primary sources include emissions from diesel engines, cook stoves, wood burning and forest fires. Reducing CO2 emissions is essential to avert the worst impacts of future climate change, but CO2 has such a long atmospheric lifetime that it will take several decades for CO2 concentrations to begin to stabilize after emissions reductions begin. In contrast, BC remains in the atmosphere for only a few weeks, so cutting its emissions would immediately reduce the rate of warming, particularly in the rapidly changing Arctic. Moreover, reduced exposure to BC provides public health co-benefits, especially in developing countries.
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Climate Change and the Health Gap 

Presenter
Presentation Notes
National security experts have described climate change as a “threat multiplier”, and so it is with climate and health – without conscious attention to incorporating health in our climate change response, climate change will exacerbate existing health inequities. 



Health-Care Costs of Climate Events 

Climate-related 
health stressor 

Premature 
Deaths 

Hospitalizations Total Health-care Costs 
    $$ (thousands) 

Ozone pollution   795   4,150      6,534,642 
Heat wave   655   1,620      5,353,425 
Hurricane   144   2,197      1,392,833 
Infectious disease     24      204         207,447 
River flooding      2        43           20,357 
Wildfires    69      778         578,640 
Total 1,699   8,992  $14,087,344 
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Knowlton, Health Affairs, 2011 

Presenter
Presentation Notes
My colleague Kim Knowlton analyzed the health-care costs of just six climate-related extreme weather events – three of which (in red) occurred in California. These are the type of events that we know will occur with much greater frequency and severity as a result of climate change, and these six events alone carried health-care costs of about $14 billion. Note that these are acute health care costs, and do not incorporate the effects, for example, of climate-related increases in food costs on food insecurity and associated health problems such as obesity and diabetes. 



Creating a Climate for Health 

 Reduce GHG emissions 

 Get Ready for climate change 

 Support climate Resilient communities 
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First, we must redouble our efforts to reduce greenhouse gas emissions; without rapid, sustained, and significant reductions in greenhouse gas emissions, we risk catastrophic climate change that will exceed our capacity for effective response. 
Many of the strategies that reduce greenhouse gas emissions and/or create climate resilient and climate ready communities also have very significant health co-benefits, and from the perspectives of equity and cost-effectiveness, these merit particular attention. These health co-benefits occur quickly relative to the benefits of reducing climate change, and they benefit local communities. We can avert the most catastrophic climate impacts by reducing GHG emissions; we can get ready for extreme events and climatic change, and we can create healthier communities with greater capacity to adapt to a changing climate. 



Active Transportation and Health 
Shift in active transport from <5 to 22 minutes/day (2% to 15% mode 

share) in Bay Area 
 14% reduction heart disease, stroke, diabetes 
 6-7% reduction depression, dementia 
 5% reduction breast and colon cancer 
 Added 9.5 months life expectancy 
 19% increase bike/ped injuies 
 $1.4 to $22 billion annual Bay Area health cost savings 
 >14% reduction in GHG emissions 
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Maizlish, AJPH, 2013 

GHG reduction:          14%                           33.5% 
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The potential health improvements and health care cost savings that some of these strategies could yield are huge .

Transportation:
Reduce carbon emissions through fuel efficiency 
Lower carbon fuels
3,       Active transportation
Reductions
GHG emissions
Air pollution
Noise
Infrastructure costs
Community severance
Increases
Physical activity
Social capital
Reductions
Respiratory disease
Cardiovascular disease
Diabetes
Depression
Osteoporosis
Cancer Stress
Avoidable increases
Bike/ped injuries

Physical activity accounts for almost all of the co-benefits – air pollution < 1%
14% reduction in CO2 emissions
Together active transport and low carbon driving can yield significant GHG emissions reductions and improved health – but bulk of health co-benefits come from active transport







Climate Ready and Resilient for Heat and Health 
  
 Buildings: 

• Up-date Green Building 
and Building Energy 
Efficiency Standards 

 Surfaces: 
• Expand the use of porous 

pavements  
 Urban Greening: 

• Trees – green roofs – 
green open space – urban 
streams 

 Extreme Heat Events: 
• Improve Heat-Health 

Warnings 
• Identify vulnerable 

populations 
• Protect the energy grid 
• Protect outdoor workers 
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Strong Action Now to Create a Climate for Health 

 “If we don’t take action regarding climate change, our 
future generation will be roasted, toasted, fried, and 
grilled.”  
             Christine Lagarde, Chief, IMF 
 
 

 “If there is not action soon, the future will become 
bleak…. My wife and I have two sons…when they 
grow old, this could be the future they inherit. 
              Dr. Jim Young Kim, President World Bank 
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IF we take strong actio to reduce GHG emissions, get ready for climate change, create climate resilient communities, and prioritize win-win strategies, we can 
Prevent the most catastrophic climate scenarios , lessen the impacts of climate change on health and health equity, and promote health in our communities.
Thank you.



Thank you! 

 
 
Linda Rudolph, M.D., M.P.H. 
linda.rudolph@phi.org 
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