· Main Title: Climate Change and Health
The likely impact of climate change on the health of people is of rising concern. There are little effective public health responses to some of these impacts, but the scope, timeline, and complexity of climate change challenges are unheard-of. Gaps remain in the resources, programs and expertise in Maryland’s public health system’s capacity to address the consequences of climate change on public health. Through a grant from the Centers for Disease Control and Prevention (CDC)’s Climate Ready-States and Cities Initiative, DHMH is beginning to address these gaps and build the state’s capacity to adapt to climate change and its effects on human health.


· Block #1: Climate Change
Popups for Block #1: About Climate Change; Physical Impacts of Climate Change; Climate Forecast 

· On this page
About Climate Change 
Physical Impacts of Climate Change 
Climate Forecast

About Climate Change
Overview -- Climate scientists at the National Oceanic and Atmospheric Administration (NOAA) define the terms weather and climate as:
Weather is the state of the atmosphere at a particular time, as defined by variables such as temperature, rainfall, wind, or snow fall.
Climate is the “average weather” over a period of time ranging from months to decades or thousands of years.
Weather is the current condition that can change from day to day such, such as a warm day with no showers; whereas, climate refers to a pattern of weather over time, such as snowy winters and mild summers. Climate change is the term used to define the departure from the expected average weather patterns that define the normal climate pattern for an area.

Physical Impacts of Climate Change in Maryland
Anticipated climate changes will impact Maryland in a number of ways.  Potential impacts include higher temperatures, increased flooding, shifting precipitation patterns, increased runoff, more dry periods and droughts, rising sea levels, more frequent and more intense storms, changes in water demand, and deteriorated water quality.

Climate change will have both positive and negative health impacts on Maryland. Too much heat, too much or too little rain and snowfall may become the normal weather patterns for Marylanders.  Particular economic activities, ecosystems, populations, and regions of the state will be more vulnerable to the changes and others may be more resilient.  Available climate science is complicated and the best available science can only provide a range of likelihoods for future weather patterns. In the midst of the controversy of climate science, public health officials must figure out what these changes mean for the health status of Marylanders.
For more Information: 

· Are there any Maryland Program Links?
· Climate and Health Program, CDC
· Climate Change: Basic Information, U.S. EPA
· Climate Change Indicators in the United States Report, EPA
· Defining Abrupt Climate Change, NOAA
· IPCC 4th Assessment Report (2007), Intergovernmental Panel on Climate Change [will need to update to the 5th Report soon]



Climate Forecast 

[Directly from Section 3, Chapter 2 of the Comprehensive Assessment of Climate Change Impacts in Maryland] http://www.mde.maryland.gov/programs/air/climatechange/documents/final-chapt%202%20impacts_web.pdf

From the Comprehensive Assessment of Climate Change Impacts, the climate forecast assessments were done for the state of Maryland using supercomputer models to determine the future responses of climate to increases in greenhouse gas concentrations. Changes in temperature and precipitation were projected through the 21st century using both higher and lower degrees of estimation for the amount of gases that warm the atmosphere and a total of 17 models. 

Climate will continue to vary.
The assessment found that the climate norms will continue to vary across the state. In western Maryland the winters and summers are usually cooler with less precipitation falling in the winter than the rest of the state. Projections show that there will be some changes in these regional differences where there will perhaps be some greater warming during the summer to the west than on the Eastern Shore. 

Temperature is projected to increase. 
Under the higher emissions projections, the average temperature is projected to increase close to 3 degrees Fahrenheit (°F) by mid-century. Later in the 21st century, summer temperatures are projected to increase by 9°F and heat waves extending throughout most summers. 

Precipitation is projected to increase during the winter, but become more episodic. 
The projections of precipitation are less certain than for temperature, but modest increases are more likely in the winter and spring. 

Droughts are expected to occur mostly in summer.
Due to more intermittent rainfall and increased evaporation of water because of warmer temperatures, droughts are likely to last several weeks are projected to be more likely during the summer. 

Images: Comprehensive Assessment of Climate Change Impacts in Maryland, Chapter 2, pg 16 Figure 4.2.; pg 17. Figure 4.3; page 19. Figure 4.7 and Figure 4.8


· Block #2: Health Impacts
Popups for Block #2: Health Impacts of Climate Change; At-Risk Populations; Public Health Interventions

· On this page
Health Impacts of Climate Change 
At-Risk Populations
Public Health Interventions


Health Impacts of Climate Change
Climate change will directly and indirectly impact human health. Direct health impacts may include injuries and deaths from floods, as well as illnesses and deaths from heat waves.  Indirect health impacts may include the occurrence of more infectious diseases and respiratory diseases because of  changes in pollen amounts and air pollution concentrations and environmental damage due to climate change.  The most immediate threats to public health in Maryland are:

Air Quality: Climate change affects air quality and exposure to air pollutants in many ways. Specific air pollutants that are likely to be increased by climate change and result in negative health impacts include particulate matter, ozone, and pollen and mold.

· Particulate Matter
Particulate matter comes from cars, trucks, construction equipment, coal-fired power plants, vegetation, open air burning, and livestock. Short-term exposure to particulate matter can lead to acute impairment of lung function and death.

For more information:  MDE air quality and particulate matter 

· Ozone
Ozone is formed in the air by a chemical reaction between volatile organic compounds (VOCs) and nitrogen dioxide when the weather is warm and during the sunny hours of the day. Exposure to ozone in the air can make existing health conditions like asthma, chronic obstructive pulmonary disease, and allergies worse, leading to a further decrease in lung function, cause wheezing and asthma attacks, and lead to death. 

For more information: MDE air quality and ozone

· Pollen and Mold
Climate change is lengthening the growing season for allergenic plants, increasing the amount of pollen and increasing the ability for pollen to cause allergic responses. This change may affect people who already suffer from hay fever and potentially increase the number of people that suffer from allergies. 

For more information: [link to pollen and mold]

· Populations at Risk
Some persons are more affected by poor air quality because of more exposure to pollutants in the air. Individuals who work outdoors may be exposed to outdoor air pollutants for long periods of time, and truck drivers can experience long-term exposure to exhaust emissions. Athletes also may be at increased risk because their rapid breathing allows them to take in more air during outdoor activity and therefore more pollutants. Some persons are more affected by poor air quality because of increased sensitivity. Young children and the elderly are especially sensitive to changes in air quality. Others who may have an increased sensitivity include individuals with an existing health condition, such as:

· Asthma
· Chronic Obstructive Pulmonary Disease (COPD)
· Heart Disease
Allergies 


[Climate Change and air pollution are closely linked. Increased temperatures, sunlight, and humidity elevate the levels of ground level ozone formed and the amount of dust particles that remain suspended in the breathable air. Increased temperatures and carbon dioxide will cause flowers to bloom earlier and elevate the production of common allergens like pollen and mold spores. These changes in air pollution and allergen production in the air we breathe will cause or worsen respiratory diseases. Air pollution can penetrate the protective layer of our lungs and cause inflammation, in turn, causing respiratory diseases and symptoms such as coughing and chest pain. Air pollution can impact the cardiovascular system increasing the risk of blood clots and heart attacks. People who already have respiratory diseases such as asthma and chronic obstructive pulmonary disease are even more sensitive to the changes expected from air pollution and allergen production. In addition to people with existing respiratory problems, children, pregnant women, the elderly, the poor, people who are active outdoors and people who spend time in areas with high traffic levels are most likely to be affected.] - 3rd Click

Extreme Heat: As the amount of manmade greenhouse gases increase, a shift in the Earth’s temperature will occur, leading to a dramatic rise in temperatures. This amplification of the “greenhouse effect” will absorb more heat radiated from the Earth’s surface. Extreme heat will affect people that suffer from health illness that affects the body’s ability to maintain a good temperature balance. Both climate change and the built environment will contribute to the severity of extreme heating. As nighttime temperatures increase our bodies are reduced of the opportunity to cool overnight during heat waves, which increases the risk of heat-related sickness. The built environment contributes to the formation of “heat islands”. Heat islands are geographic areas that are warmer than surrounding areas. This phenomenon occurs in cities where there are vast areas of concrete and metal that replace natural land cover such as vegetation and soil. The populations that are vulnerable to heat include children, the elderly, socially isolated people, those with existing health problems, people living in poor urban areas, and those that are active outdoors. 

Floods, Droughts, and Extreme Weather Events: Climate change is expected to increase both droughts and flooding. Droughts can occur during prolonged periods of extreme heat and hardened and parched soils can also contribute to flooding. The occurrence of heavy downpours has increased and is expected to continue increasing as temperatures rise. Soil dryness, caused by drought and by earlier snowmelt due to rising temperatures, contributes to the risk of flash floods during heavy downpours, because dried soil cannot accept as much water as wet soil. Extreme weather can impact health in a variety of ways, including: food-borne illness, malnourishment or food insecurity, contaminated drinking water, vector-borne diseases. The populations that will be most affected by occurrences of floods, droughts, and extreme weather events are children, the elderly, immune-compromised individuals, individuals living in low-lying areas, and individuals living in poor or urban areas.

Vector-borne Diseases: Climate is a major factor that may influence disease transmission cycles and disease occurrences. Climate can have a direct effect on the physical weather conditions such as temperature, humidity, rainfall. Changes in these factors can alter where vectors (vectors are also known as carriers, i.e. mosquito and ticks) multiply and the life-cycles of the germ they transmit. Indirectly, climate change can alter biological factors such as the timing and type of plants that grow, the animals that migrate to and from an area, and human behavior. These direct (physical) and indirect (biological) changes can determine the amount of ticks or mosquitoes. 
   
Foodborne Illness 
Climate change will lead to a likely increase in the spread of several foodborne pathogens because the changes in weather patterns for an area can affect the survival, persistence, habitat range, and transmission of a foodborne pathogen. Drought has been shown to encourage crop pests such as whiteflies and locusts, as well as spread mold that produces cancer causing toxins such aflatoxins.  
The aquatic ecosystems and the safety of fisheries may also be threatened through contamination with metals, chemicals and harmful algal blooms which are a growing problem the Chesapeake Bay. Climate change will increase the occurrence of harmful algal blooms that negatively affect other organisms or produce toxins harmful to animals. Humans may be affected by harmful algal bloom toxins either through direct exposure or by consumption of seafood containing the toxins. 

Malnourishment/Food Insecurity
Changes in temperature and precipitation have an impact on the amount of water that evaporates from soil and plants. Although climate change will cause a moderate increase in precipitation, the increases in
temperature from the climate forecast models will lead to decreases in soil moisture. The length of the growing season is also a factor for agriculture in Maryland. The climate forecast models project a decrease in the number of frost days where temperatures are below freezing. On the other hand, there will be increases in the growing season. While an increase in growing season may be a benefit for gardeners, the increased active growth time together with reductions in soil moisture will likely cause some regions of the state to experience increased water demand for crop and landscape irrigation. There is also a concern that climate change will lead to an increase of a variety of blasts, rusts, blights, and rots will further devastate already stressed crops, and thereby exacerbate malnutrition, poverty.


Contaminated Drinking Water [narrative]


(Citation: http://www.mde.state.md.us/programs/Water/Water_Supply/Documents/120516_CCbrochure_Web.pdf)


Climate Change Impacts to Drinking Water
	Condition
	Potential Impacts 

	Increased Flooding
	· Infrastructure damage
· Increased contamination from waste sites (e.g., animal waste)
· Increased turbidity – higher treatment levels/costs
· Increased potential of wells flooding – bacteriological contamination

	Increased Air/Water Temperature


	· Increased evaporation rates – less water availability
· Algal blooms – toxins and increased disinfection byproducts
· Increased raw and finished water temperatures – treatment changes
· Increased water demand for irrigation and energy production

	Changes in Precipitation and Increased Runoff


	· Changes in the seasonality of precipitation – lower stream flow and water availability during peak demand
· Increased runoff – results in higher pollutant loads in source waters, increased turbidity of surface waters, and stream bed degradation

	Longer Dry Periods and Droughts
	· Decreased surface water and groundwater levels
· Higher water demand – irrigation, energy, and outdoor water use

	Sea Level Rise


	· Low lands will experience inundation and flooding
· Salt water intrusion in coastal aquifers
· Low lying wells more vulnerable to flooding

	More Frequent and Intense Tropical Storms
	· Damage to utility treatment plants and infrastructure from wind, 
             flooding, and power outages
· Post-event water quality impacts – higher sediment and pathogen loads



Source: MDE
[bookmark: _GoBack]
Sea level rise: As our climate changes, sea levels are expected to continue to rise—potentially twice as fast as the one foot of rise during the 20th century. Current projections show that sea levels in Maryland may rise two feet by 2050 and as much as four feet by 2100. Sea level rise affects coastal areas by exacerbating coastal flooding, influencing shoreline erosion, and submerging tidal wetlands. Maryland’s low-lying Eastern Shore and its barrier and bay islands are the most at risk areas. It is important for communities to begin planning now to reduce future impacts to their existing built environments, as well as to future growth and development


At-Risk Populations
The populations most likely to experience adverse health outcomes from climate change events include but are not limited to the following: [can we get maps so display this data by county]
· Children 
· Elderly 65 years old and older
· Elderly living alone
· People at or below the poverty level



Public Health Interventions

[Insert Literature Here]



· Block #3: Maryland Public Health Strategy for Climate Change
             Popups for Block #3: Introduction; Project Plan; Climate Strategy Work Group 

· On this page: 
Introduction to the Maryland Public Health 

Introduction
The Maryland Public Health Strategy for Climate Change works closely with the local, state, federal, and non-governmental agencies to assess the public health consequences of climate change and its implication on human health. The project is created from a CDC “Climate-Ready States and Cities” Building Resilience Against Climate Effects grant. The program has five main objectives:
1. Forecast Climate Impacts and Assess Vulnerabilities
2. Project Disease Burden
3. Develop and Assess Public Health Interventions
4. Develop and Implement Climate and Health Adaptation Plan
5. Evaluate the Impact of the Health Adaptation Plan



Project Plan





Climate Strategy Work Group 

The working group is comprised of State agencies, Federal partners, academic partners, and non-governmental organizations, as well as local health departments

Climate Attitudes Survey

Planning Meetings: 
November 5, 2012
February 22, 2013
Mid May
Mid September




· Block #4: Resources
Popups for Block #4: Data; Maps; Modeling; Outreach; Collaborators; Contacts
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