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Presenter
Presentation Notes
This Presentation is designed to provide you with a broad, global overview of climate trends, and then downscale our focus to the region, and then individual states.  Of course, my perspective is based on an overview of Wisconsin’s climate trends both past and future, and the identification of the potential environmental changes caused by climate and extreme weather events. These environmental impacts may directly lead to negative human health outcomes, and therefore, climate-related changes must be considered public health concerns.  

In an effort to address these impacts, the BRACE Climate and Health Program is working collaboratively to develop capacity, resiliency, and adaptation strategies, and to engage public health officials, emergency management personnel, and the local community to prepare for and respond to climatic impacts.

BRACE = Building Resilience Against Climate Effects
DHS = WI Dept of Health Services



Based on scientific analysis of past climate data 
 Meteorological records from National Oceanic & Atmospheric 
 Administration (NOAA), National Weather Service (NWS), and State 
 Climatology Offices 

Climate has been Changing; Data 
Suggests Increasing Extreme Weather 
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Easterling. Observed and Projected Changes in Climate. NOAA Natl 
Climatic Data Center, Ashville, NC. 2009 

Presenter
Presentation Notes
(From BRACE Presentation for NEHA-WEHA Slides) 
On a World-wide scale, we can see that climate is changing and is supported by analysis of past meteorological records obtained from international, US Federal, and State agencies.  The weight of evidence is very clear, with 97% of all scientific reports on climate in agreement. This year, the International Panel on Climate Change declared that the warming of the earth’s climate is unequivocal. (IPCC, Impact Document, 2014).  Two examples of these types of climate analyses are shown here. 

The trend in worldwide mean annual temperature from 1900 to 2007 shows areas of the globe that have seen an increase in temperatures, indicated by the darker brown and red colors. Worldwide, we’ve seen an increase in global mean annual temperature of 1.5 degrees F in the last century. While this may not seem like a large change, climatologists suggest that significant ecosystems changes and species losses will occur at an increase in annual average temperature of 3-3.5 degrees F. (From a talk by climatologist Michael Mann, PSU/UVA, Madison, 2014)

The decrease in September Sea Ice Extent from 1978 to 2008 (30 years) is measured in millions of square kilometers, and shows a significant decrease in ice surface area since 1978.  Climatologist Michael Mann has noted that sea ice is actually melting faster than models have predicted. Recently, this trend has allowed a new shipping lane to be utilized through the Arctic Ocean, north of Russia and Norway.

With the general warming, we have also witnessed an increase in extreme weather and wild fluctuations within individual years, and within individual seasons. Some examples in recent years include:  the “Polar Vortex” that was reported on this past winter, with short term extreme cold weather dropping into the upper Midwest, and also the 2012 Heat Waves, which led to 2012 being one of the hottest years on record.



Statistical downscaling of climate projections - Objective to 
statistically downscale global climate model simulations to 
scales relevant for decision makers (around 10 km resolution) 
 

 
 
 
 
 
Climate Assessments and Downscaling 
UW-Center for Climatic Research 

Downscaling 
Region 
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Presentation Notes
However, a global scale view of climate doesn’t help us to identify impacts in our immediate region, State, or community.  Statistical downscaling is necessary to provide the analysis from global climate models, and shrink the scale to make it relevant. Through downscaled modeling, we can then begin to project over a region.

Modeling and Analysis of 60 years of climate and weather trend data was done by the Wisconsin Initiative on Climate Change Impacts (WICCI), a state-wide collaboration of scientists and partners led by the University of Wisconsin-Madison (UW) Nelson Institute for Environmental Studies, which includes the CCR, and the Wisconsin Department of Natural Resources (DNR),  and was published in a 2011 report by WICCI, entitled “Wisconsin’s Changing Climate: Impacts and Adaptation.” This example from the UW CCR gives an indication of the area downscaled as used by the WI Initiative on Climate Change Impacts (WICCI).  the WI BRACE program considers the modeling and analysis completed by WICCI to be the cornerstone of our program and the associated projects we are conducting related to climate and health impacts.





 Upcoming several slides show possible outcomes 
from downscaled modeling  

 Suite of 14 models, averaged together 
 Known as the Climate Model Intercomparison 

Project Phase 3 (CMIP3) 
 The next 6 slides consider a time period of 1980 

to 2055  
 

Potential Regional Climate Impacts 
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The next few slides have examples provided by downscaled modeling conducted by the UW CCR and used in the 2011 WICCI report.  These projection, using climate model simulations known as the Climate Model Intercomparison Project Phase 3 (CMIP3), which utilizes an averaged multi-model suite of 14 general circulation models (GCMs).  This suite was suggested by the International Panel on Climate Change, 4th Assessment Report. (IPCC, 2007).  The WICCI Report also used an A1B carbon emissions scenario, which is a middle level model assuming continued use of fossil fuels. 




Planning Horizons 

 Local budgets: 1-2 years 

 Staffing levels: 3-5 years 

 Buildings: 25-50 years 

 Roads, sewers, etc.: >50 years 

+6 ⁰F 

+9 ⁰F 

Mid 21st 

Late 21st 

How Far Do We Plan Ahead? 
Forecasted Annual Average 
Temperature 

Forecasted Annual Average 
Temperature 
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Presentation Notes
- This slide suggests the potential Change in annual T for mid and late 21st century for A1B scenario.  Long range planning is something that we typically don’t consider. Most government and business sector planning is for years.  Some engineering and construction projects project in decades.  Climate planning is done in several decades or in centuries, and it’s often very difficult for humans to imagine that long time span. 



Potential North Central Regional Change in Mean 
Annual Temperature, 1980-2055 (+6⁰F )  
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Presentation Notes
Increasing Mean Annual Temperatures are consistent across the upper west and midwest state By mid-century, we can expect a 6 degree F increase.



Potential Seasonal Variations in Regional Maximum 
Temperature, 1980-2055 

Winter +6-7⁰F Spring +5-6⁰F 

Fall +6⁰F Summer +4-5⁰F  
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Presentation Notes
However, there will probably be seasonal variations, with winters being overall warmer, and summers remaining closer to the long-term average.



Possible Regional Peak Temperatures by 2055 
  
Days >90⁰F                                           Days >100⁰F   
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Presentation Notes
The models also project more extremes.  This will probably translate into more extremely hot days per year, but also more extremely cold days. Wild short-term weather swings will become the new normal.



Possible Regional Change in Annual Precipitation 
(inches), 1980-2055 
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Presentation Notes
Precipitation changes are also anticipated by the models.  The upper Great Lakes states are anticipating a wetter climate, with several additional inches of precipitation per year projected.  While the southern plains states will probably experience reduced annual precipitation. 



Forecasted Heavy Precipitation Events, 
Days per Decade, 1980-2055 
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Presentation Notes
In addition, extreme precipitation events are likely to increase in the upper midwest, suggesting more heavy, high volume and intense rainfall events, which will likely be followed by extended periods of dry weather. Again, it appears that the southern plains states may experience no change, or even fewer, heavy intense rainfall events.



 Wisconsin has warmed by 1°-1.5°F  
 since 1950  

 

Historic Temperature Change 
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Wisconsin has warmed 
by 1°-1.5°F  
since 1950  

Presenter
Presentation Notes
(From WICCI Slides Updated 8-13) 
Closer to home, we can see that Wisconsin’s climate has shifted, and has warmed by 1°-1.5°F since 1950. This rate is actually a bit faster than the overall global increase in average annual temperature (+1.5 in 56 years). This figure averages diurnal and seasonal temperature in Wisconsin. It is important to note the spatial variability across the state. Where some areas of the state are experiencing regional cooling of average temperatures (Northeast), others are seeing regional warming of almost 2-3°F (West Central and NW). Such spatial differences can be compared to global temperature anomaly.

The next few slides, while specific to WI, will set the stage for the remaining presentation, and will help you to understand the drivers behind our BRACE vulnerability assessments, products, and projects.




This Warming Trend May Continue 
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Frequency of 90°F Days Average Annual Temperature 

Presenter
Presentation Notes
This warming trend that we are seeing is expected to continue in years to come. Currently, daily high temperatures exceed 90°F roughly 12 times per year in southern Wisconsin and only 5 times per year in northern Wisconsin. The frequency of such hot days is expected to increase to 12 times per year in the north to 28 days per year in the far south.

This will translate into an increasing average annual temperature. WI may be 6 to 7 degrees F warmer than the long term average by the Year 2055.



Historic Average Annual Precipitation, 1950-2006 
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Presentation Notes
(From BRACE Presentation for NEHA-WEHA Slides) 
Wisconsin is also getting wetter as the amount of annual average precipitation is increasing.  With the exception of 4 northern counties, rainfall has increased since 1950, with the change being most noticeable in the Eau Claire and Twin Cities area, Madison, Milwaukee, Shawano, and Ashland.  The darkest areas show an increase of 7 inches of rainfall per year. 

Note that the 40 year precipitation trend line (“climate”), in this example from the Madison area, moves upward at a steady rate, while the individual years (“weather”) show wide swings in precipitation, indicating the extremes are becoming more common.  



Wisconsin’s Wetter Trend May Continue 
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Average Annual Precipitation (inches) 
Anticipated Increase in Number 
of 2” Rain Events per Year. 

Presenter
Presentation Notes
Such precipitation trends are projected to continue with increasing average annual precipitation. Projections suggest that WI may getting another 1.5 to 3 inches of precipitation annually. This is approximately a 25% increase.

Of concern is that intensity and volume of individual storms is expected to increase, leading to severe, very heavy storm events. Typically, heavy precipitation events of at least two inches occur roughly 12 times per decade in southern Wisconsin and 7 times per decade in northern Wisconsin. The figure on the right shows that Wisconsin may receive 2-3 more of these extreme events per decade, or roughly a 25% increase in their frequency statewide. 



Seasonality and Timing 
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Warmer winters and 
increasing precipitation 
in late winter & early 
spring may lead to     
less snow cover, more 
freezing rain, and more 
ice storms 

Precipitation Changes by Season 

Annual snowfall 
reduction of 29%  

Presenter
Presentation Notes
Warmer winters and increasing precipitation in late winter & early spring may lead to less snow cover, more freezing rain, and more ice storms.  Projections suggest 29% less snowfall, clearly suggesting that the increase in precipitation in winter and early spring will be in another form.

Also consider that the projected 20-25% increase in annual average precipitation appears to be coming during the winter and spring months.  With individual storms also gaining in intensity and volume, climate scientists project that summer and fall may have extended dry periods.  When we factor in extreme heat days also increasing, there is the potential for long hot, dry droughts occurring in late summer and early fall.

While not completely within the model, the Lincoln area is likely to see additional winter precipitation, and little change in spring.



Seasonal Changes and Freeze Dates 
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Wisconsin growing season  
lengthened by 1-4 weeks since 1950 

Presenter
Presentation Notes
On a positive note, since 1950, we’ve seen an earlier date of last spring freeze by 6-12 days and a later date of first autumn freeze by 8-12 days. WI now has shorter winters. This has increased Wisconsin’s growing season by 1-4 weeks since the mid 20th century.  

In fact, the 2012 USDA Plant Hardiness zones have shifted northward to reflect these changes, suggesting that more southern plant species may now be able to be grown in parts of WI. 




 Scientific modeling suggests: 

Extreme Weather May Increase in  
the Future 
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Temperature Increases 
 Annual Mean and Max 

Temperature 
 Extreme Heat Days  
   (≥ 90° F) 
 Cooling Degree Days 

(500+) 

Precipitation Changes  
 Annual Precipitation 

(Inches/Yr) 
 Extreme Rainfall Events (2" 

in 24 Hrs.) 
 Frequency 
 Intensity 
 Seasonal Differences 

Presenter
Presentation Notes
(From BRACE Presentation for NEHA-WEHA Slides) 
Extreme weather is associated with climate change.  Scientific models, whether they are worldwide models, regional models, or downscaled local models, all generally agree that extreme weather events will become the norm going forward.  These wild swings in “weather” will make it difficult to plan for and respond to events.  

Using the downscaled regional models, with a moderate increase in GHG, the upper Midwest and Wisconsin is projected to have an annual mean temperature increase of about 6-7 degrees F and an increase of an additional 12-28 hot days per year.  Temperature maximums will also go up by 6 degrees F, and the number of cooling degree days will increase correspondingly.  Of course, this leads us into an increasing demand for energy, and the corresponding increasing release of GHG by our current energy production methods.

In a regional precipitation model, annual precipitation is likely to increase by 2-4 inches in MN, MI and WI, while IL and IA will likely have an increase of one inch or less.  Again, intense and heavy rainfall events are projected to increase, with 4 to 7 additional heavy rainfall days per year over most of the upper Midwest. Models from the UW Center for Climate Research, show that the frequency of heavy rain events will increase dramatically.  As an example, a 3.5 inch rainfall event historically occurred every 18 years on average.  The new models indicate that a 3.5 inch rainfall is projected to occur every 8 years.  Storm intensity is also likely to increase based on this model.  The timelines for this projection are from 2041 to 2070.

Infrastructure and the built environment may not be able to handle extreme rainfall events, while prolonged droughts may increase the risk for crop failures and wildfires, leading to significant environmental damage and economic losses.  



Recent Climate/Weather Trends and 
Future Projections suggest… 
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We need to become 
better prepared for: 
• Extended drought 
• Wildfires 
• Heat waves 
• Intense  
   precipitation events 
• Severe flooding 
• Winter weather            
• Water quality 

impacts 
• Vectors and pests 

Wisconsin’s Changing Climate: Impacts and Adaptation. 2011. WI Initiative on 
Climate Change Impacts. Nelson Institute for Environmental Studies. UW, 
Madison, WI 

Presenter
Presentation Notes
(From BRACE Presentation for NEHA-WEHA Slides) 
All of the observed climate/weather trends and future projections have severe impacts that we need to be better prepared for. Such impacts include 

extended drought (increased growing season may not help to increase yields, as drought could impact survivability of crops), 

Wildfires (losses to timber industry, property damage, business losses), 

heat waves (increased morbidity and mortality, increasing need for energy=increasing GHG emissions), 

intense precipitation events (increasing runoff, infrastructure failures), 

severe flooding (property losses, injury and disease, contamination), 

extreme winter weather (more precip as ice, sleet, traffic accidents, power outages, infrastructure damage, heating needs leading to CO poisonings), 

water quality impacts (degradation, contamination, algal blooms, species losses/changes, recreational use and associated industries, quantity issues and water rights issues), 

and vectors and pests (changes to mosquito and tick species, changes in disease transmission, crop and timber pests). 



Climate and Extreme Weather Events are 
Public Health Concerns 
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“Encouraging people to consider human health 
impacts…   provides a useful and engaging frame 
of reference.” 
“The Public Health Community has an important 
perspective to share about climate…a perspective 
that makes the problem more personally relevant, 
significant, and understandable to members of the 
public.”  

Maibach etal. “Reframing Climate Change as a Public Health Issue: An Exploratory 
Study of Public Reactions.” BMC Public Health. 2010. 10:299. 

Presenter
Presentation Notes
With so many significant environmental changes related to climatic changes, it is clear that these climate and extreme weather events are a public health concern. 
Public health has a role in preparing and developing strategies because these environmental impacts directly affect human health.  
Public health places a facts-based, but humanistic, side on the climate discussion, and removes personal biases, beliefs, and irrational fears from the discussion.

Public health makes climate changes more personal.  Through a PH lens, we can see, or at least imagine, what can happen to people when climate and extreme weather events occur.

Edward Maibach etal, Bio Med Central (NIH), 2010



 Most negatively impacted by weather and climate 
events are: Elderly, Very Young, Low Socio-
Economic Status, Mental Health Issues, Chronic 
Diseases, and Socially Isolated. 

 Building resilience is a collaborative effort. 
 Emergency planning, preparedness, & response 

can help mitigate Public Health problems. 

Climate and Extreme Weather Events are 
Public Health Concerns  
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Presentation Notes
(From BRACE Presentation for NEHA-WEHA Slides) 
The President’s recently released plan pointed out what we in Public Health already knew… that the most vulnerable members of our society are at the greatest risk.  The social impacts of health that impact and drive all public health actions are no different when we concern ourselves with climate and extreme weather events.  The greatest risk is faced by the elderly and by the youngest, those with the lowest socio-economic status, those of color, those with existing chronic diseases, those suffering from mental health issues, and those that are socially isolated.

To begin to address the health impacts of climate change, we need to make it a collaborative and community effort, aimed at those of greatest risk, and driven forward by the public health community.  Building resilience and adapting to the conditions around us must be collaborative, relying on many interactions between a wide range of partners, professions, and viewpoints. 



Potential Public Health Impacts 

 Heat 
 Fatalities 
 Heat tetany (stress) 

and syncope 
(fainting) 

 Chronic diseases 
 Environmental  
     changes 
 Mental health 
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(From Climate Adaptation is a Public Health Issue Slides)
To make the point that preparing for climate changes and extreme weather events is a role for the PH community, it is important to address the possible public health impacts of climate and weather events. 

Extreme heat has the potential effects of heat related fatalities, heat stress/Tetany and Syncope (fainting).  
Heat exacerbates many chronic disease conditions, especially  cardiovascular diseases, diabetes, and asthma.  
Environmental changes may include: the heat island effect, and drought. 
Changes in surface water may include warmer waters allowing harmful algal blooms to explode, leading to ingestion of toxins by swimmers.  Groundwater resources may have changes in dissolved contaminants, odors, and tastes as the aquifer becomes depleted, affecting our drinking water supplies. 
Many mental health medications reduce the body’s ability to sweat and cool itself, placing those patients at great risk from heat events. 
Power brownouts or full outages may lead to risk for patients that rely on electrical equipment, such as O2, respirators, incubators, dialysis.

While we often consider heat to have the greatest effects on the aged and the young, also consider the impacts on young adults engaging in exercise and extreme sports.

http://www.google.com/imgres?hl=en&biw=1093&bih=425&tbm=isch&tbnid=03i0O4UGJ87EiM:&imgrefurl=http://www.wkyc.com/rss/article/258422/22/Extreme-heat-hits-S-Dakota-schools-close-early&docid=Z2sg5f4gyZpxNM&imgurl=http://www.wkyc.com/images/640/360/2/assetpool/images/110608063737_extreme_heat_640x360.jpg&w=640&h=360&ei=PNHuUceEK-WyyAHwpIHIDg&zoom=1&ved=1t:3588,r:54,s:0,i:261&iact=rc&page=6&tbnh=168&tbnw=260&start=52&ndsp=10&tx=150&ty=110


Potential Public Health Impacts 

 Precipitation 
 Severe/Intense 

storms 
 Injury 
 Drowning 
 Disease 
 Environmental 

exposures 
 Allergen exposures 
 Mental health  
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(From Climate Adaptation is a Public Health Issue Slides)
Heavy precipitation events have the potential impacts of severe/intense storms leading to property damage, and the direct impacts from injury or drowning during a storm response.  

Communicable diseases may increase, especially gastrointestinal illnesses from ingesting contaminated water and foods. 
Responders and residents may come into contact with many environmental exposures, including hazardous chemicals, fertilizers, petroleum products, sewage or manure runoff, and floating debris.  Allergens may become an issue, especially after a flood event, as molds begin to grow on wet building substrates. 
The stresses from dealing with flood damage, economic losses, diseases, may lead to many mental health concerns.
Again, power outages may place medical patients at great risk.



Potential Public Health Impacts 

 Drought 
 Food insecurity 
 Economic losses 
 Allergen exposure 
 Mental health 
 Environmental 

impacts 
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Presentation Notes
(From Climate Adaptation is a Public Health Issue Slides)
Wisconsin also has the potential for periods of drought. 
Such events may have outcomes of food insecurity due to foods not being available or extreme costs to obtain.  
Expected economic losses (to farmers, suppliers, processors, trucking/shipping) will probably increase.  
Consider other industries that rely on growing conditions (xmas trees, timber, paper industries).
Allergen exposure may also increase, especially for ragweed pollen.
Of course, drought and extended heat events will produce mental health stressors.
Recreational opportunity losses: Species losses (trout, waterfowl), wildfires impacting public recreational lands, empty reservoirs and lakes, or HAB producing toxins and illness for users.



Potential Public Health Impacts 

 Vectors and 
Pathogens 
 Lyme Disease 
 Erlichiosis 
 West Nile Virus 
 Histoplasmosis 
 Blastomycosis 
 Harmful Algal 

Blooms 

http://en.wikipedia.org/wiki/Lyme_disease 

http://en.wikipedia.org/wiki/West_Nile_virus 
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Presentation Notes
(From Climate Adaptation is a Public Health Issue Slides)
There has been an increasing awareness of the potential public health impacts of vectors and pathogens around the state of Wisconsin. The increase in populations and habitat range of vectors and pathogens may lead to increases in the number of tick borne diseases such as Lyme Disease and Erlichiosis (carried by the Lone Star Tick into WI). 

Mosquito borne diseases such as West Nile Virus and La Crosse encephalitis may increase after wet periods, while increasing cases of blastomycosis  may develop after saturated floodplains dry out, and allow fungal growth to proliferate.  
Crop and forestry pests (weevils, borers) are moving to warming climates and into areas that previously could not support their growth and development.

Heavy rainfall events, with excessive runoff of fertilizers into waterways, and increasingly warm surface temperatures will lead to the threat of harmful algal blooms, and toxin exposure to swimmers, boaters, and their animal pets.



Potential Public Health Impacts 

 Winter Weather  
 Travel injuries 
 Carbon Monoxide 
 Hypothermia 
 Mental Health/Isolation 
 Economic losses 

http://www.photolib.noaa.gov/space/visible1.html 
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Presentation Notes
(From Climate Adaptation is a Public Health Issue Slides)
Finally, Wisconsin may experience public health impacts from winter weather events. 
Ice and sleet will lead to travel injuries.  
Power outages and shortages of fuels may lead to carbon monoxide poisoning,  as residents try to use inappropriate heating methods, such as propane heaters, kerosene heaters, gas powered generators, or even gas appliances, to stay warm.  
Hypothermia is always a winter concern, as is depression, other mental health conditions and social isolation.  
Economic losses may be due to property damage, injuries, lost wages, and excessive fuel costs. 



CDC Climate/Extreme Weather Programs 
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http://www.cdc.gov/climateandhealth/climate_ready.htm 

Presenter
Presentation Notes
(From BRACE Presentation for NEHA-WEHA Slides) 
The CDC understood that climate change was impacting the health of the public, and that we needed to develop the science, understanding, and strategies to address climate effects. 
In 2009, CDC implemented the Climate and Health Program, and provided grants to states and cities to develop Climate Ready Initiatives. 
States and cities were asked to apply for competitive grants to begin studying climate trends and associated health impacts, to identify vulnerable populations, to begin developing tools and methods to address climate and health, and to assess the burden of disease, mortality and morbidity attributable to climate effects.

The first cohort was awarded in 2010 (Green), and included the states of OR, AZ, MN, MI, NY, MA, ME, NC, and the cities of SF and NY.  (8 states and 2 cities)
In 2012, the second cohort was awarded (Blue), and included 8 states: CA, FL, IL, VT, NH, RI, MD, and WI.  This second cohort was awarded under the requirement to use the newly developed CDC- BRACE framework to build resiliency and adaptation into state and local planning efforts.  



 The BRACE Framework, as Developed by CDC 
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Presenter
Presentation Notes
(From BRACE Presentation for NEHA-WEHA Slides) BRACE an acronym for Building Resiliency Against Climate Effects, is a programmatic framework developed by CDC.  The framework is a 5 step, flexible process that begins with identifying and forecasting climate impacts, and then understanding a state’s vulnerabilities to those impacts.  The historical analysis of weather and climate patterns, the development of models, and the development of health hazard vulnerability assessments are part of this portion of the framework.  

The second step is then to identify and project the burden of disease that is attributable to climatic effects. Under this step, investigators are identifying indicators of morbidity and mortality, and using geo-spatial analysis to conduct epidemiological  studies to project prevalence rates of disease and illness.  

The 3rd step is to identify appropriate intervention strategies and best practices to plan for, prepare for, and respond to climatic changes and extreme weather events.  Ongoing research is being conducted to identify strategies  and measure outcomes to address climate change.  

The fourth step is revise or draft state or local plans to assure that adaptation and best practice strategies are included in emergency operations plans, public health response plans, business continuity plans, and other planning. Local pilot projects, collaborative efforts, development of new planning and assessment tools, and cross-sector discussions and partnerships will be made to assure climate adaptation and resilience becomes a sustainable and long-term commitment.  

The fifth step, as with all planning processes, is to evaluate and revise as necessary.  Exercises, after action reports, and reviews must be conducted to identify gaps and look for improvements.  Method trials, toolkit developments, and academic and field research will continue to provide better knowledge, ideas, and strategies, and must be incorporated into existing plans.  



Wisconsin BRACE Framework 
Step1: Forecast Climate 
Impacts and Assess 
Vulnerabilities 
 
• Expert Advisory Panel 
• WICCI climate projections 
• Vulnerability Assessment 
 Extreme heat 
 Drought 
 Heavy rainfall/flooding
 Warm winters/ice             
 storms 
          Ground-/surface-water  
 Vectors, pests, diseases 
• Identify health impacts 
• EPHT tracking integration 
• Developing & piloting tools  
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Presentation Notes
(From BRACE Presentation for NEHA-WEHA Slides) 
In WI, we are rearranging the CDC model a bit, because the UW and the WI Initiative on Climate Change Impacts (WICCI) has completed a report identifying climate projections based on down-scaled climate models. The WI BRACE project has taken the experience, knowledge, and expertise built into the climate projections, the knowledge of our Advisory Panel, and the experience of partner agencies, and has conducted an assessment of the many health impacts of climate change. 
Epidemiological studies and literature searches are being used to identify health outcomes of concern to residents.  
We will then identify or develop strategies to intervene, providing a way for human adaptation to these changes. 
Adaptation plans will be piloted and evaluated, with the goal of having climate adaptation strategies built into the general emergency preparedness planning of all WI municipalities, counties, and state agencies.

WI is also continuing to identify tracking indicators to assist in monitoring health implications, and is maintaining a close working relationship with WICCI, the UW system, the EPHT program, and local and tribal health agencies.



Step 2: Project Disease Burdens 
• Conduct epidemiological studies based on gaps  
• Identify and monitor health indicators 
• EPHT tracking of indicators 
• Geo-spatial mapping and analysis 

• Heat Related Fatalities and morbidity, Heat Vulnerability Indices 
• Flood assessment and human health impacts 
• Vector baseline and projections 

Wisconsin BRACE Framework 
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Website  Hits during  2012 Extreme Heat Event 

Presenter
Presentation Notes
(From BRACE Presentation for NEHA-WEHA Slides) 
In an effort to project the burden of disease related to climate and extreme weather, WI is working to identify applicable indicators that are able to be tracked over time, and that produce measurable outcomes.  
Vulnerability assessments are being piloted and developed to help to identify gaps in the existing knowledge, and literature searches are also being conducted.  
Upcoming research projects include: analysis and projection of flooding impacts, vulnerability and projection of disease burden; geo-spatial analysis of heat related fatalities, and identification and tracking of other heat effects on the population; and climate-related changes to vectors in WI.
The BRACE Program recently completed a Heat Vulnerability Index for the state, and  the Milwaukee urban area.
WI BRACE has also provided a letters of support to UW-Madison CCR to conduct a study of climate and health effects on Native American Tribes in WI, and are considering  applying for other Federal grants related to climate and health.






 Tracking of heat-related  
    morbidity and mortality 
 Heat Vulnerability Index 
 Extreme Heat Toolkit 

 

Tools for Extreme Heat 
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Presentation Notes
The WI DHS has developed the tracking of heat-related morbidity and mortality, in collaboration with Coroners and Medical Examiners, OHI, CDC Staff, and PH Emergency Preparedness staff.
We completed a census block levels Heat Vulnerability Index for WI using 22 variables (including socio-economic indicators, health status indicators, population statistics, environmental indicators, and built environment indicators), and have been working with MKE HD and Heat task Force to complete a MKE County HVI using 16 variables. HVI is ranked from highest risk to lowest risk, using 20% Quantiles.
We also completed an Extreme Heat Toolkit in order to provide local health departments with useful materials for dealing with health related impacts from extreme heat. 
The toolkit provides; technical guidance, background information, press releases, media talking points, and additional resources.
Working with 2-1-1 to help promote the location and hours of cooling sites and shelters opened during extreme heat events.



 Tracking of flood data 
 Downscaled models 
 Flood Toolkit 

 

Tools for Increased Heavy Precipitation 
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Presentation Notes
Tools for increases in precipitation and intense events include the development of tracking methods to identify health impacts from floods, developing a downscaled climate model in collaboration with UW (which uses weather data from multiple stations and allows input of hydrogeologic and flow data from a watershed to predict flood outcomes based on rainfall amounts within that watershed), and the Wisconsin Flood Toolkit which was developed to provide local health departments with the materials they need to address health impacts from increasing precipitation.



 Travel warnings 
 Carbon monoxide warnings 
 Tracking of cold mortality  
     and morbidity   
 Winter Weather  
     Toolkit 
 

Tools for Winter Weather Changes 

http://www.photolib.noaa.gov/space/visible1.html 
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The same such tools have been created in order to assist local health departments in confronting the health impacts of winter weather changes; with materials such as travel warnings and carbon monoxide warnings which are being written in cooperation with other state agencies and the National Weather Service, tracking of cold mortality and morbidity (similar to the data collection for heat events), and a winter weather toolkit.



Step 3: Public Health 
Interventions 
• Best practices 
• Indicators 
• Tracking mechanism  
• Integration with 
    existing programs 
• Leverage existing tools  
• Local Public Health Agency 

(LPHA) pilot projects 
 

Wisconsin BRACE Framework 
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(From BRACE Presentation for NEHA-WEHA Slides) 
Moving forward in the BRACE timeline, we will begin to identify best practices, continue to build tracking and measurement capability, and assure integration into Public Health Emergency Preparedness and Hospital Preparedness Planning (with the use of data collection systems like WI-Track and BioSense).  
We will begin to develop applicable adaptation strategies through the use of LPHA pilot projects designed to increase capacity and develop adaptation planning at the local level.  This will be discussed in upcoming slides in this presentation.



Step 4: Develop and Implement Strategic Health 
Adaptation Plans 

• State Adaptation Plan 
• Local adaptation plans by pilot LPHAs 
• Capacity building 
• Integration with Emergency 

Management and Public Health 
Preparedness Plans 

• Integration with National Weather 
Service 

Wisconsin BRACE Framework 
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(From BRACE Presentation for NEHA-WEHA Slides) 
In the final years of the BRACE grant, we will have completed a Wisconsin Strategic Health Adaptation Plan using knowledge gained through the pilot projects.  We will also have completed Adaptation Plans for the 4 LPHA Pilot Projects.  Different strategies may emerge, as local needs, local stakeholders expectations, and adaptation methods will be different.  Comparing and contrasting those differences will provide an opportunity to determine best or most effective strategies.  To assure long-term sustainability, we will assimilate adaptation plans and strategies into local PH Emergency Plans and local Emergency Operations Plans. 

In addition, WI will continue to work with the NWS in identifying and developing accurate weather warnings that not only provide the weather information, but also provide Public Health impact-based messages that deliver expected health outcomes and preparedness suggestions.



Step 5: Evaluation and Quality Improvement 
• Ongoing evaluation 
• Assure skills and capacities are available 
• Continue to identify and leverage partnerships 

and collaborative efforts 
• Investigate additional strategies to integrate 

climate and extreme weather events  
   into other sustainable planning efforts 

• Mitigation plans 
• Development plans 
• Transportation plans 
• Infrastructure repairs/renovations 
• Green/Riparian spaces 

 

Wisconsin BRACE Framework 
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(From BRACE Presentation for NEHA-WEHA Slides) 
The final step of the BRACE Framework addresses ongoing evaluations of the process and making improvements to the program when and where necessary. 
Evaluation and quality improvement are considered during all of the BRACE steps, so Step 5 really occurs throughout the program’s entire work plan. In order for long term success of the BRACE program it is crucial to continue identifying collaborative efforts, as well as investigating new strategies, involved in integrating climate and extreme weather events into other sustainable planning efforts. 



Role of Wisconsin DHS  

 Assist local Public  
    Health efforts 
 Tools/best practices 
 Build capacity 
 Collaboration! 

www.alleywatch.com  
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(From Climate Adaptation is a Public Health Issue Slides)
Let’s look more closely at the development and implementation of our LPHA Pilot Projects. 
First, we need to understand the role of the Wisconsin Department of Health Services, which is to assist the local public health effort. 
The BRACE Program’s tasks may range from providing local health departments with tools and best practices to facilitating collaboration among local health departments and the DHS. 
It is the mission of the DHS to assist local health departments in capacity building, both within their departments and within their communities,  in order to support them in adaptation planning. 



 The process whereby a population becomes 
better suited to its habitat 

 Starts with local resources 
 Learned adaptive behaviors 
     

Adaptation 

(http://en.wikipedia.org/wiki/Adaptation) 
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How do we prepare for the environmental and health impacts from a shifting climate?  We rely on our species’ ability to adapt, and to learn to thrive in a new environment.  Adaptation begins with gaining knowledge, and applying that knowledge in the immediate surroundings. Each of us, and each member of a community must develop the capacity to respond.  We must begin by building capacity.



Develop Adaptation Strategies 

 Home Rule  
 Local First! 
 Pilot Projects 

legis.wisconsin.gov  
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(From Climate Adaptation is a Public Health Issue Slides) 
Building on a home first theme, WI must develop adaptation strategies with home, family, and community being most important and central to the planning. Through governance, we must realize that all disasters and weather events are felt locally first, and that all disaster emergency responses will be local first. 
Again, our ability to adapt begins with developing local knowledge, skills, and capacity related to climate related events.

Meta-volition model of societal and behavioral change:  adoption and implementation of adaptation strategies are driven by early adopter leaders seeking to increase their own organization’s productivity and increased health improvements. This builds inter-disciplinary social/ecological changes across sectors and agencies.  Diffusion occurs through sharing of innovation, marketing through social media, and community learning.  Dynamic momentum occurs when several early adopters begin to create a buzz, sparking action in other organizations, businesses and governmental agencies. Adapted from “The Meta-Volition Model: Organizational Leadership is a Key Ingredient to Getting Society Moving,” AK Yancey, 2009.



Methodologies and Opportunities 
Community Engagement Process 
  

 Community Health  
    Assessment  
 Community Health  
    Improvement Plans 
 Accreditation 
 Emergency Operations  
    Planning 
 Public Health Emergency  
    Response www.searchenginejournal.com 

39 

Presenter
Presentation Notes
(From Climate Adaptation is a Public Health Issue Slides) 
Opportunities to collaborate already exist.  Through a community engagement process, we will build climate adaptation into existing planning structures, and use this as an opportunity to revise or refresh CHAs and CHIPs.  We may incorporate adaptation into EOPs or PHEPs.  

For LPHAs seeking accreditation, we can work community engagement and outreach around climate into accreditation requirements for research and dissemination. But above all, the process must be collaborative. 

To begin this process, BRACE released a RFA seeking to build upon existing partnerships, relationships, and planning pathways within LPHAs.  The hope is to leverage the LPHA previous successes and experiences.  By working through a series of knowledge building trainings, and then moving into community engagement processes we will be building adaptive capacity to reduce vulnerabilities.  This is similar to a conducted in Rostock, Germany by Maria Hagemeier-Klose, etal entitled “Dynamic Knowledge Loop: Inter- and Trans-disciplinary Cooperation and Adaptation of Climate Change Knowledge.” March 2014.




Engage Stakeholders 
 Community Leaders 
 Champions 
 Existing Partners 
 Vulnerable Populations 
 Community Capacity 

www.ucdmc.ucdavis.edu 

wannabehacks.co.uk 
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(From Climate Adaptation is a Public Health Issue Slides)
The key is to find local focus and relevance.  Knowledge is power, and it provides us the power to change.  Finding community champions to lead the effort around climate and health planning will be critical.  
Engaging community stakeholders builds local control, develops local buy-in and capacity building, identifies local needs, and finds responses and strategies that work within that community.  As with the Rostock model, we will seek to use local practical knowledge and integrate it with current scientific knowledge.




Identify Local Needs 
 SWOT 
 Vulnerability Indices 
 Gap Analysis 
 Priorities 

www.123rf.com 41 
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(From Climate Adaptation is a Public Health Issue Slides)
When partnering with local health departments, we are looking to utilize several assessment processes.  We may use SWOT analysis (strengths, weaknesses, opportunities, and threats), Vulnerability Indices, Gap Analysis, and other prioritization methods like Town-Hall Discussions in order to identify local needs and determine the highest local priorities.
Highest priorities and the development of strategies will be based on the local stakeholders’ assessments and their desires to improve their preparedness efforts.

As an aside…The experiences, lessons-learned, and identification of best practices will set the stage to prepare a formal WI Strategic Climate and Health Adaptation plan. The BRACE Program  and CDC will then share with other states, organizations, and federal partners.



Action Steps 

 Goals/Objectives 
 Infrastructure 
 Actions 
 Assignment  

thenationalforum.org  
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(From Climate Adaptation is a Public Health Issue Slides) 
Community engagement exercises must then lead into action-oriented steps.  The community will need to set measurable goals and objectives; identify infrastructures to leverage; set specific tasks to accomplish the goals; and assign responsibility.  Both the community leaders and DHS must keep in mind that strong partnerships and community champions will be required.




Integration into Existing Planning 

 Coordination  
 Exercises 
 “Norms” 
 Cost Effective 
 Review/Revise   

 
 

www.nps.gov  
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We also must understand that Sustainability is a process.  It’s a learning process that occurs when people come to an understanding by sharing information and experiences.  
To be sustainable, climate adaptation must become a “normal” part of local planning processes, and must be integrated into long-term plans that are regularly exercised, reviewed, and revised.  Climate adaptation must also be considered cost neutral or cost effective, and must be coordinated and completed through leveraging of existing opportunities. Over time, integration within these guidelines will create sustainability.

As noted in the Rostock paper, “The knowledge of adaptation as captured by the dynamic knowledge loop, still must be imbedded into a broader social, economic, political, and institutional setting.”  Support from these sectors is critical in developing and implementing adaptation policies, strategies, and measures.




Resilience… 

 Planning  and preparation for climate 
and weather 

 Building capacity within our community 
 Protecting our most vulnerable citizens 

www.resiliencybuilder.com  
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(From Climate Adaptation is a Public Health Issue Slides) 
Resilience is the ultimate goal.  We must support the ability of that community to bounce back after a disaster event. We need to look at all sectors, but especially at the most vulnerable populations. 
Building social support networks builds community resilience.

But building Resilience also requires some personal responsibility.  Everyone within their community must take the initiative to:
learn about and understand climate related impacts (both the environmental impacts and the related health impacts);
become prepared to respond to increasingly erratic weather events and weather-related disasters; and
begin making personal behavioral changes to adapt to our changing climate.



 
 
GOING FORWARD 
 
THANK YOU! 
QUESTIONS? 
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While the term “a changing climate” seems to be really large, world-wide and many miles away, maybe beyond our comprehension and somewhat overwhelming to think about, the impacts from climate-related weather changes and patterns will be felt very locally and very personally.  Therefore, it is incumbent on each of us to begin making behavioral changes to both reduce the human influence on climate, and to assure a livable habitat for our future generations. 

As noted by Economist Bill Nordhaus, from Yale, “The economic cost of the impacts greatly exceeds the cost of actions.” From a worldwide perspective, many countries have already engaged in reducing human influences on climate.  And the US has also begun efforts, including the President’s plans to reduce carbon emissions, improve sustainability and resilience, and promote clean energy.

While we may need to wait for leadership to make some larger societal changes, we as individuals should consider the ways that you can personally reduce our impact on Earth’s climate.
Maybe consider the following options:
Reduce your carbon footprint by walking, biking, or carpooling; 
Choose alternative energies; 
practice electrical conservation measures; 
Discontinue the use of fertilizers.
Reuse, reduce, and recycle whenever you can: electronics, paper goods, metals, and yard waste.
Conserve:  water, electricity, fuels, and green spaces 
Assist with planning for sustainable, greener communities. 
Support locally grown and produced foods.
Buy products using post-consumer recycled materials.

With all of us helping to reduce our influence, we will make a difference (and we may also save ourselves some money)!
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