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OVERVIEW 
 

ationally the impacts of climate change are being experienced in a variety of ways. Changes in weather 

include longer and hotter summers, droughts, extreme rainfall, flooding, changes in growing seasons, 

and many other impacts. According to the Office of Management and Budget, over the last decade extreme 

weather and fire events have cost the federal government over $350 billion. These costs will likely rise as the 

climate changes, according to the U.S. Global Change Research Program.  

The National Climate Assessment (NCA), a United States government interagency conducted under the Global 

Change Research Act of 1990, assesses the science of climate change and studies its impacts across the United 

States. It is an analytical document assessing the vast quantity of science that has been conducted regarding 

climate change. The NCA discusses the causes of climate change, acknowledges naturally occurring climate 

change, and offers peer-reviewed evidence to explain the difference between naturally occurring climate 

change and man-made climate change. The fourth NCA was released in November 2017. 

The NCA found that the average U.S. temperature has increased 0.6°F since 1895 when record keeping began. 

The majority of that increase has been more recent and the “most recent decade was the nation’s warmest on 

record” (Melillo, 2014). Regions in the United States are seeing changes in flood and drought trends. Severe 

storms, including winter storms, tornadoes, and hurricanes have increased in intensity and in many areas severe 

storms are being experienced more frequently. Precipitation changes have varied across the nation while all 

regions are seeing increases in single rain events. Warmer winters are causing a decrease in the length of the 

frost-free season, leading to shifts in the hardiness zones nationwide.  

The NCA provides an overview of the current science of climate change and the impacts of climate change 

nationally and regionally. It is important to continue this work at local levels in order to develop plans to address 

local needs. The State of Missouri currently does not have a climate plan. The Union of Concerned Scientists 

(UCS) completed reports for states in the Midwest including Missouri. The UCS report identifies many of the 

same concerns that the NCA report highlighted for the Midwest. “Average annual temperatures have risen, 

accompanied by a number of major heat waves in the last few years. There have been fewer cold snaps, and 

ice and snow are melting sooner in the spring and arriving later in the fall. Heavy rains are occurring about twice 

as frequently as they did a century ago, increasing the risk of flooding” (UCS 2009 p 1). The report expects these 

trends to continue and indicates that Missouri will experience greater heatwaves, increased substantial rain 

events leading to increased flooding, poor air quality, decreases in livestock and crop yields, and invasion of 

pests that are harmful to crops. The report and scientific studies presented in the UCS report mirrors the 

national report and highlights the tremendous impact a changing climate can have on the agriculture industry.  

 

 

  

N 
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INTRODUCTION 
 

The past few decades have seen an increase in severe weather events. Record high temperatures, increases 

in rainfall leading to flooding, and severe droughts are among the impacts that have been felt in the SMCOG 

region. As climate patterns continue to change, climate stressors that are already being felt throughout the 

region can continue and intensify. The region may also see new challenges that have not previously been 

experienced. The Climate Vulnerability Assessment (CVA) will look at risks to various industries and the 

environmental impact a changing climate may have on the SMCOG region. 

 This document is to be used as a tool to assist in future planning goals and decisions to help mitigate and 

manage the impact that a changing climate is predicted to have on the region. Data used in the CVA has been 

collected from various scientific sources and includes historic weather data to assist in analyzing changes the 

region may experience with future climate changes. A changing climate can have different impacts on a wide 

range of uses throughout the region. The CVA will look at the impacts different vulnerabilities throughout the 

region may experience. 

Climate change will have unpredictable effects, but many of its main effects are predictable. This document 

will work to minimize the effects of climate change in the region and will contribute to local plans to assist 

with that goal.  It will coincide with the three Natural Hazard Mitigation Goals:  

Goal 1: Protect the lives and livelihoods of all citizens. 

Goal 2: Reduce the potential impact of natural disasters to property, infrastructure, and the local 

economy. 

Goal 3: Ensure and enhance continued operation of government, emergency functions, and critical 

infrastructure in a disaster. 

As well as with Regional Transportation Plan Goals 1 and 3:  

Goal 1: System Preservation and Safety 

Goal 3: Sustaining the Environment 
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ABOUT SMCOG            
 

The Southwest Missouri Council of Governments (SMCOG) is made up of ten counties. It is a voluntary 

association of local governments that provides communities resources to address local planning needs. The 

Council exists to promote area-wide dissemination of information regarding issues and problems and to provide 

technical and advisory services for community betterment. The ten counties included in the SMCOG region are 

Barry, Christian, Dade, Dallas, Greene, Lawrence, Polk, Stone, Taney, and Webster counties.  SMCOG is aligned 

with Missouri State University through the University’s Center for Resource Planning and Management. Figure 

1 displays the SMCOG region. 

  

Figure 1, SMCOG region 
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DEFINING CLIMATE HAZARDS 
 

Extreme weather can affect human health, natural ecosystems, agriculture and other economic sectors. This 

section will define and give an overview of hazards that are connected to climate change effects and analyze 

how each hazard is effecting the SMCOG region.  

 

 

Extreme Heat 

According to information provided by FEMA, extreme heat is defined as temperatures that hover 10 degrees 

or more above the average high temperature for the region and last for several weeks. The National Weather 

Service lists typical symptoms and health impacts that are associated with extreme heat: 

  80-90° F (HI) Fatigue possible with prolonged exposure and/or physical activity 
90-105° F (HI) Sunstroke, heat cramps, and heat exhaustion possible with prolonged exposure and/or 

physical activity 105-130° F 

(HI) 

Heatstroke/sunstroke highly likely with continued exposure 
 

Excessive heat events have been reported in the region. Table 1 displays excessive heat events for all ten 

counties in the SMCOG region form 1975 – 2017. During these extreme heat events, there were five deaths 

and one hundred and fifty-seven injuries, with all of the injuries occurring in the 2012 event. 

 

 

 

 

 

The 1999 events saw a prolonged period of excessive heat with afternoon temperatures averaging 95 degrees 

or higher with the heat index values of 105-115 degrees.  

The 2000 event consisted of excessive heat that continued form late August into early September. Afternoon 

temperatures averaged around 100 degrees or higher, giving new record high temperatures that were 15-20 

degrees above the normal temperature for the region at that time.  Area schools dismissed early form classes 

due to excessive heat and county health departments reported treating dozens of residents with heat related 

issues.  

In 2001, the heat index was between 100 and 110 degrees for nine consecutive days. There were two heat 

related deaths in the region during this period of extreme heat.  

In June of 2012, high pressure settled over the region and lasted for much of the summer months. Record high 

temperatures were broken throughout the area, where temperatures reached above 100 degrees some days. 

There were twelve days where the temperatures reached 90 degrees or above. A record high temperature of 

Extreme Heat Events 1975-2017 
1999 July & August 

2000 August & September 
2001 July & August 
2012 June, July & August 

Table 1, Extreme Heat Events 
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101 degrees was reached on both June 27th and June 28th 2012. One hundred and fifty-seven heat related 

injuries were recorded during the 2012 extreme heat event.  

Severe Winter Weather 

Severe winter weather includes extreme cold, heavy snowfall, ice, and strong winds. Heavy snow can bring a 

community to a standstill by inhibiting transportation, weighing down utility lines, and by causing structural 

collapse in buildings not designed to withstand the weight of the snow. Repair and snow removal costs can be 

significant. Ice buildup can collapse utility lines and communication towers, as well as make transportation 

difficult and hazardous. 

From 1996 – 2017, 139 severe winter weather events in the region have been reported. They include severe 

cold/wind chill, extreme cold, ice storms, heavy snow, and a blizzard. There were seventeen days that were 

affected by severe winter weather. Over that time, $246,275,000 was reported in property damage, and 

$39,731,000 in crop damage.  

Flooding 

A flood is partial or complete inundation of normally dry land areas. In some cases, flooding may not be directly 

attributable to a river, stream, or lake overflowing its banks. Rather, it may simply be the combination of 

excessive rainfall or snowmelt, saturated ground, and inadequate drainage. With no place to go, the water will 

find the lowest elevations – areas that are often not in a floodplain.  

Figure 2 displays flash flooding events by year in the SMCOG region from 1998 – 2017. We can see a trend of 

increased frequency of flooding events in the region.  

 

 

 

 

 

 

Figure 2, Flash Flooding 
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Drought 

Drought is generally defined as a condition of moisture levels significantly below normal for an extended period 

of time over a large area that adversely affects plants, animals, and humans. A drought period can last for 

months, years, or even decades. 

The National Drought Monitor Center at the University of Nebraska at Lincoln summarized the potential severity 

of drought as follows: Drought can create economic impacts on agriculture and related sectors, including 

forestry and fisheries, because of the reliance of these sectors on surface and subsurface water supplies. In 

addition to losses in yields in crop and livestock production, drought is associated with increases in insect 

infestations, plant disease, and wind erosion. Droughts also bring increased problems with insects and disease 

to forests and reduce growth. The incidence of forest and range fires increases substantially during extended 

droughts, which in turn place both human and wildlife populations at higher levels of risk. Income loss is another 

indicator used in assessing the impacts of drought because so many sectors are affected. Finally, while drought 

is rarely a direct cause of death, the associated heat, dust and stress can all contribute to increased mortality. 

 

 

 

 

 

 

 

The region has seen an increase in drought occurrence and damage caused by drought over the last 18 years. 

Table 2 shows the only droughts on record for the region. The greatest frequency and damage to properties 

and crops occurred in 2012, where there was 5.4 months of drought and a total of $54 million in damages.  

 

Tornado 

The National Weather Service defines a tornado as “a violently rotating column of air extending from a 

thunderstorm to the ground.” It is usually spawned by a thunderstorm and produced when cool air overrides a 

layer of warm air, forcing the warm air to rise rapidly. Often, vortices remain suspended in the atmosphere as 

funnel clouds. When the lower tip of a vortex touches the ground, it becomes a tornado. Tornados are the most 

violent of all atmospheric storms and are capable of tremendous destruction. Wind speeds can exceed 250 

miles per hour and damage paths can be more than one mile wide and 50 miles long. 

 

 

 

Drought Occurrence And Damage From 1999-2017 
Year Number of 

Months 
Property 
Damage 

Total Crop 
Damage 

1999 1 $0 $200,000.00 

2000 2 $0 $0 

2006 4 $0 $0 

2011 5 $ 100,000.00 $1,541.10 

2012 5.4 $3,082,000.00 $51,410,000.00 

2013 1 $0 $0 

Total 18.4 $3.182M $71.635M 

Table 2, Drought in the region 1999-2017.Source: NCDC 
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Figure 3 displays the occurrence of tornados in the ten counties form 1950 – 2017. There is a significant increase 

in tornado occurrence from 2000 – 2017. With an increased frequency of tornadoes, there has also been an 

increase in property damage caused by tornadoes. From 2000 – 2017 (17 years) the region saw a total of 

$184,135,000.000 in property damage from tornadoes. Whereas form 1950 – 1999 (49 years) the region saw 

$149,314,430.00 in property damage form tornadoes.   

 

 

Hail 

According to the National Oceanic and Atmospheric Administration (NOAA), hail is precipitation that is formed 

when thunderstorm updrafts carry raindrops upward into an extremely cold atmosphere causing them to 

freeze. The raindrops will then form small frozen droplets. They will continue to grow as they encounter super-

cooled water, which will freeze on contact with the frozen rain droplets. This frozen rain can continue to grow 

and form hail. 

Figure 4 shows the ten county hail data from 1955-2017. Hail occurrences began to rise in the region after 

1990. Hail causes damage to houses, cars, agriculture, livestock, and much more. This increase in frequency 

causes an increase in damages for the region. From 2000 – 2017 the region had $9,150,000.00 in property 

damage caused by hail. From 1950 – 1999, only $998,500.00 in property damage was reported to be caused 

by hail.    
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STRESSORS 
 

The Environmental Protection Agency (EPA) identifies five key climate stressors. The impact of the following 

five key stressors will be used to identify risks that will be faced by the various industries and the SMCOG 

region’s environment.  

1. Warmer Summers- This stressor is about the general climate warm season being even warmer. Air, 

surface, soil and groundwater temperatures will be warmer. The general climate effects of having 

warmer lakes are included here. 

2. Warmer Winters - This stressor deals with the cold season not being as cold as it formally was. 

3. Warmer Water - This stressor (regardless of season) comes from a higher temperature of water bodies, 

which affects the chemical, physical or biological characteristics of the water body itself. 

4. Increasing Drought - Drought is a deficiency in precipitation over an extended period.  

5. Increasing Storminess - This category encompasses all aspects of intensifying precipitation in any form: 

more seasonal precipitation, more total precipitation during events, higher rates of precipitation during 

events, etc.  

 

Table 3 displays stressors, threats, and negative results that will directly affect the SMCOG region in the 

coming years with changing climate patterns.  

 

Stressor Threats Negative Result 

Warmers Summers 

 Wildfires 

 Higher Temperatures 

 May lead to soil erosion 

 May lead to greater evaporation and lower 

groundwater tables 

 Greater electricity demand may affect operation 

decisions and hydropower dams 

 Species that do not tolerate heat may die off or 

migrate, altering the food web. 

 May lead to greater water demand 

Warmer Winters 

 Longer growing seasons 
 
 
 

 Less snow/more rain 
 

 Migration Pattern Changes 

 Increase in grass maintenance with fertilizers and 
pesticides. 

 Changing growing seasons affecting crop yields and 
crop production. 

 May change the runoff/infiltration balance 

 May reduce spring or summer flow volume 

 Species that used migrate away stay all winter 

 Pests may survive winters that used to kill them 

 Food supplies and bird migrations may be mis-timed 

Warmer Water 

 Higher solubility 
 

 Warmer water 
temperatures 

 May lead to higher concentration of pollutants 

 May increase toxicity of pollutants 

 Desired fish may no longer be present 

 May promote invasive species or disease 
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 Parasites and bacteria may have a greater rate of 

survival 

 Fishing season may become misaligned 

Increasing Drought 

 Increased estuary salinity 

 

 

 Increased human use of 

groundwater 

 May drive away targeted fish 

 Species may not tolerate a new drought regime 

 Groundwater tables may drop 

 Base flows in streams may decrease 

Increasing 
Storminess 

 Increased flooding  Combined sewer overflows may increase 

 Streams may see greater erosion and scour 

 May cause septic systems to fail 

 May decrease recreational opportunities 

 

  

Table 3, Stressors 
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VULNERABILITIES 
 

In the SMCOG region, residents, and the environment are at risk for dealing with the effects of changing climate 

patterns. Overall, weather patterns, trends and future climate models indicate that weather patterns will 

continue changing. With these changes, sectors of the economy will face new and different ways of dealing 

with the environment. This section will address those activities most vulnerable to climate change and describe 

how they will directly affect the region. Each section includes regional climate goals that correspond with the 

risks identified for each vulnerability. These goals are to be used by individuals, communities and stakeholders 

as tools to help mitigate climate change in the region. Implementation actions that coincide with each goal can 

be found in Appendix A.  

 

Agriculture 

A changing climate can cause drastic changes to the environment. Changes with the climate directly affect 

agriculture and its ability to grow crops, raise livestock, and maintain soil conditions. Agriculture is a major 

service in the SMCOG region. 

Rising temperatures have created a change in the hardiness zones throughout the world. “The Plant Hardiness 

Zone Map is the standard by which gardeners and growers can determine which plants are most likely to thrive 

at a location” (New USDA Plant Hardiness Zone Map). In 2012, the United States Department of Agriculture 

updated the hardiness zones and found that significant changes occurred throughout the country. Missouri was 

previously divided into zone 5 and zone 6, but now is almost completely in zone 6, as shown in figure 5. The 

maps shows that zone 7 is now near the Missouri boarder. If there are continued increases in temperatures, 

this may cause the hardiness zones to continue to shift northward and create changes in abilities to grow 

various crops in the SMCOG Region. This could greatly influence the lifestyle and economic well-being of 

southwest Missouri, as parts of the region rely on agriculture for income and food.  

Figure 5, United States Hardiness Zones. Source: USDA 
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As the region sees a temperature increase with warmer winters and warmer summers, this will cause issues 

with various species that typically experience a dormant stage during colder months. Changes in climates 

throughout the world have shown that migration patterns of various species are changing and species are living 

in areas where they previously were not found. Animals will migrate with the temperatures, and this may cause 

a loss in species vital to the regions ecosystem, while new species that settle in the area create a risk of 

becoming an invasive species that harms the region. Invasive species can severely affect crops and livestock. 

Dormant periods are also important for various plant and tree species, and warmer winters may cause damage 

to these species by the seasons starting too early. 

Warmer summers can also lead to periods of drought that can affect local agriculture. Many crops currently 

grown in the SMCOG region will not be able to thrive in drought conditions leading to an increased need for 

crop irrigation. Farmers without irrigation systems can experience a partial or total loss of crops. Farmers with 

irrigation systems may need to increase their water usage, leading to greater costs and risks of water scarcity. 

Periods of drought can also affect livestock that feed on vegetation by causing a decline in pasture vegetation 

growth, decreasing the crops available to be used for livestock feed, and leaving livestock without food sources.  

Agricultural land quality can also be impacted by periods of drought. Soil erosion is the primary concern from 

periods of drought. Soil erosion can influence the quality of crop production and leave areas of cropland 

incapable of use for continued production. Increases in rain and heavy rain events can increase soil erosion. 

This can affect the quality of soil, leaving it insufficient for crop growth. Agricultural run-off may also be caused 

by increased storms in the region. Agricultural run-off affects water supplies throughout the region and 

increases run-off of various chemicals used in agriculture, and therefore can lead to water supplies becoming 

unusable or contaminated. Periods of flash flooding can also cause a loss of livestock. 

Like drought, increasing incidents of storms through the region can have a great impact to the agriculture 

industry. Periods of prolonged rain events can not only lead to increased flooding in areas prone to flooding, 

but also lead to flooding in areas not typically impacted by flash flooding. Increased storms can also affect 

water levels at nearby lakes, rivers, and streams. Flood events can destroy crops already planted and delay 

planting seasons. A delay in planting seasons can affect a crops ability to properly develop and grow.  

The effects of climate change on agriculture have been felt in the region. In 2007, the region saw abnormally 

warm weather conditions in March that spurred early season growth in vegetation. Hay and wheat crop began 

an early mature. On April 7, 2007, temperatures dropped and a hard freeze impacted southwest Missouri. The 

wheat crop in the region suffered approximately 90% damage, hay and fescue seed was damaged as well. In 

the SMCOG region, total crop damage was $39.686 Million. 

Figure 6 shows agriculture employment by census tract. We see the highest percentage of agriculture jobs in 

northern Dallas County, western Dade County, northwest Barry County, and western Lawrence County. These 

areas would see the greatest impact of agriculture change. 
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Figure 6, Agriculture Employment 
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What You Can Do: 

 

Tourism 

The SMCOG region includes many rivers and lakes that not only provide a water supply to people, crops, and 

livestock, but also serves a huge role in the region’s recreational and tourism economies. Several lakes and river 

systems provide water for practical usage such as thermoelectric power, irrigation and livestock.  Recreational 

water activities are very popular in the region and provide tourism to several counties.  The region’s five major 

surface reservoirs, numerous streams and rivers are popular sites for swimming, fishing and boating.  The area’s 

tourist attractions can be affected by a changing climate. 

The major lakes – Bull Shoals, Fellows, Stockton, Lake Taneycomo, Table Rock, and Pomme de Terre – account 

for roughly 124,000 acres of land in the region.  Major rivers in the region include James River, Sac River, Little 

Sac River, Niangua River, and Pomme de Terre River. Significant creeks include Beaver Creek, Bull Creek, Flat 

Creek, and Swan Creek. These all act as recreational attractions for residents and tourist.  

The effect of warmer temperatures and extended periods of excessive heat in the region can cause a decrease 

in tourism, therefore impacting the economy and the wellbeing of its citizens. Water bodies are affected by 

changes in temperature and precipitation patterns. These have direct effects on the physical, chemical, and 

biological characteristics of lakes; Affecting the species that live in the water bodies and the humans who live 

around them. A warmer climate may cause the overall temperature of water sources to increase. Warmer 

temperatures allow for increases in algae and bacteria levels. These increases can affect the water quality 

leading to additional treatment needs or leaving it unable to be used in various ways, including recreational 

uses. Cycles the water sources currently go through with seasonal temperature changes may cease. The 

changes experienced by the region may have serious impacts to the quality of water. Lakes in the region bring 

in tourists and offer many jobs in the economy, and the impact on losing this revenue could affect lifestyles for 

communities. 

With an increase in storms in the region, many areas have experienced increases in seasonal flooding from 

prolonged periods of rainfall and above average rainfall amounts. This may have many financial impacts 

including a loss in tourism if water bodies are directly affected. Flooding can greatly change a water body and 

the residents and commercial businesses near them. If a lake is constantly flooding, people will move out the 

area or places may be forced to shut down. 

C o m m u n i t i e s  

 Map and asses vulnerability to 

erosion for communities and 

counties. 

 Improve storm water 

management planning. 

 Plan for drought. 

Re g i o n a l  

 Educate farmers on soil and 

water conservation practices. 

I n d i v i d u a l s  

 Prevent overgrazing. 
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What You Can Do:  

 

Infrastructure 

Climate change is expected to have significant impacts on a communities infrastructure, and therefore on the 

departments responsible for managing it. Infrastructure includes assets such as roads, bridges, drinking water 

and wastewater systems, airports, parks, and telecommunication networks. 

Infrastructure has the potential to be greatly affected by a changing climate. Prolonged rain events and heavy 

rains may lead to a need to replace existing storm water infrastructure in order to reduce the risk of flooding. 

Extreme heat and ice can cause destruction to roads and flooding can completely wipe away infrastructure. 

When asphalt is exposed to prolonged extreme heat, it can cause buckling of asphalt-paved roads, driveways, 

and parking lots. Not only does extreme heat affect road conditions, but also winter weather.  Rutting (a 

depression or groove worn into a road) is caused from increased precipitation, freezing, and thawing cycles. 

This causes roads to crack during high temperatures and thus damage to roadways that are expensive and 

difficult for a community to replace.  

Heavy rain events cause increased seasonal flooding and above average rainfall amounts. This may have many 

financial impacts with increased insurance claims that may affect the region. Replacing storm water 

infrastructure to help mitigate the effects of flooding may be crucial to a community in the event of heavy 

rain.  Figure 7 shows the City of Monett in Lawrence/Barry County as it begins to flood on February 24, 2018. 

 

 

 

I n d i v i d u a l s  

 Do not build in the floodplain. 

C o m m u n i t i e s  

 Incorporate flood mitigation in 

local planning. 

 Limit or restrict development 

in floodplain areas. 

 Adopt and enforce building 

codes and development 

standards.  

Re g i o n a l  

 Educate residents on water 

saving techniques.  

 Actively integrating climate 

change and climate adaptation 

strategies in the update 

Hazard Mitigation Plan. 

 Maintaining or enrolling in the 

National Flood Insurance 

Program (NFIP). 
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What You Can Do:  

 

  

R e g i o n a l  

 Ensure communication among 

city agencies during an 

extreme weather emergency. 

 

 Develop an asset management 

strategy and databases 

system.  

C o m m u n i t i e s  

 Reduce impacts to roadways 

and utilities. 

 Conduct regular maintenance 

for drainage systems and flood 

control structures. 

 Ensure communication among 

city agencies during a heat 

emergency. 

 Explore the use of warm-mix 

asphalt. 

I n d i v i d u a l s  

 Prepare for recovery from 

flooding. 

Figure 7, flooding in Monett. Source: Monett-Times 
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Cost of Living 

As we see increased warmer summers and warmer winters, rising temperatures will lead to increasing needs 

for energy use, and therefore place a greater strain on our energy sources. Businesses and residents will see an 

increase of their everyday expenses. Climate change driven disruptions can cause alterations that directly and 

indirectly affect humans, along with ecosystems that can reduce water supply and quality, disrupt landscapes, 

and affect whole food chains. 

Greater energy use can lead to energy sources being unable to fulfill the need. The increased demand and 

inability to fulfill it may cause restricted energy consumption and brownouts throughout the region. Extreme 

heat can strain electricity delivery infrastructure, causing an overloaded during peak times of use of air 

conditioning during extreme heat events.  

Drought can affect the regions water sources. For example, a decline in rain may lead to a scarcity of water 

sources, which would lead to an increased demand of water use by the agricultural industry. This can potentially 

increase the risk of water scarcity during a period of drought. Changes in water quality with increased algae, 

changes in water toxicity, and changes in salinity may lead to water stratification, affecting oxygen levels in the 

water. This can cause additional concerns with algae, bacteria, and toxicity in the water source.  The risk to 

drinking water supplies may be impacted with increases in water temperatures. Decreased oxygen supplies 

may affect many species, leading to negative impacts to the regions ecosystem due to the loss of various animal 

and plant species. Water scarcity and changes in water quality can lead to an increased need to regulate and 

place limitations on water usage and therefore make water in the future scarce and more expensive. 

Climate change will increase the cost for medical treatments. Increased incidences of asthma, cardiovascular 

disease, and other respiratory diseases will be affected by higher levels of ozone. Extreme heat and flooding 

can have direct effects on health as well. Climate change can also broaden the range of certain diseases carried 

by ticks, mosquitoes, and other organisms. 

The elderly population and people living in poverty are vulnerable to extreme weather conditions. They may 

require assistance in dealing with extreme heat and cold due to the lack of shelter and assistance. Figure 8 

displays 25% or greater of the population that are over the age of 65 or in poverty by census tract. Central Stone 

County, central Greene County, and southwest Barry County have census tracts that contain both 25% or 

greater of the population that is over 65 and 25%of the population, or greater is in poverty. These areas have 

highest demand of vulnerable populations that may require assistance in the event of extreme heat. The map 

also displays an overwhelming amount of census tracts where 25% or more of the population is 65 or older. A 

high percentage of the region that is considered elderly puts a higher percentage of the population at risks to 

climate change. The elderly population will be at greater risks for dealing with health effects associated with a 

changing climate.  
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 Figure 8, Vulnerable Populations 
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What You Can Do: 

 

  

I n d i v i d u a l s  

 Reduce carbon footprint of 

households.  

 

 Use mass transportation when 

applicable. 

C o m m u n i t i e s  

 Enact the clean water act. 

 Provide information to your 

community on how to 

improve air quality. 

 Prepare and distribute public 

education materials about hot 

weather precautions. 

 Maintain a stockpile of 

supplies for responding to 

extreme weather events. 

 Support the reduction of 

health risks to residents 

during extreme weather 

events. 

Re g i o n a l  

 Increase energy efficiency. 

 

 Provide access to high-quality 

tap water.  

 

 Eliminate the use of toxic 

pesticides or cleaning 

products.  

 

 Assess opportunities for 

projects to manage flood risk. 
 

 

 Provide cooling and heating 

centers through the region. 



CLIMATE VULNERABILITY ASSESSMENT 21 

 

CONCLUSION 
 

The SMCOG Region has already experienced changes in climate and weather patterns, and climate models are 

projecting the changes to continue and the severity of changes to increase. These changes pose a significant 

risk to the region’s various economies including the agricultural and tourism industries. In addition to the 

economic affect the region faces, significant health impacts due to increasing temperatures and decreased 

integrity of the regions water supply are expected.  

The CVA has identified many impacts that future climate models indicate will be experienced by the region and 

consequences from these changes. The severity and overall impact of a changing climate is not known. 

Historical data is used to project future changes. The escalating and quickly changing climate the world is 

experiencing has not occurred previously.  Other impacts not identified in the assessment may occur 

throughout the region. The next step in the environmental planning process is to identify strategies to lessen 

the impact of changes projected in the climate of the SMCOG region. By identifying and working to address the 

regions concerns with a changing climate, the SMCOG region will be better prepared in the event of a climate 

hazard.  

It is important for the region to work to integrate the goals identified in the vulnerabilities section into future 

plans. This will assist the region in working to address the threats identified in this plan from a changing climate. 

Decision makers and stakeholders should use these goals as guides when putting new goals and decisions into 

action. 
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APPENDIX A 
 

Agriculture: 

Regional Climate Goals: Implementation Actions: 

Map and asses vulnerability to 

erosion for communities and 

counties. 

Erosion damage can be mitigated by mapping and monitoring hazard areas. 

Use GIS to identify and map erosion hazard areas and at-risk structures and 

monitor them over time. 

Improve storm water 

management planning. 

-Fund infrastructure improvements by passing a storm water fee. 

-Create a storm water management board. 

-Build detention ponds that also serve as recreation facilities.  

Educate farmers on soil and 

water conservation practices. 

-Rotate crops by growing a series of different types of crops on the same 

fields every season to reduce soil erosion. 

-Practice contour farming by farming along elevation contour lines to slow 

water runoff during rainstorms and prevent soil erosion, allowing the water 

time to absorb into the soil. 

- Using terracing on hilly or mountainous terrain to decrease soil erosion and 

surface runoff. 

- Planting “cover crops,” such as oats, wheat, and buckwheat, to prevent soil 

erosion. 

- Using zero and reduced tillage to minimize soil disturbance and leave crop 

residue on the ground to prevent soil erosion. 

- Constructing windbreaks to prevent evaporation from reclaiming salt-

affected soil. 

- Collect rainwater and using natural runoff to water plants. 

Prevent Overgrazing. Overgrazing has been linked to drought vulnerability, 

through actions such as: 

-Establishing a grazing policy or permitting program to prevent overgrazing. 

-Reduce the number of animals and improve range management. 

Plan for Drought. -Develop a drought emergency plan. 

-Develop a drought communication plan and early warning system to 

facilitate timely communication of relevant information to officials, decision 

makers, emergency managers, and the public. 

-Develop agreements for secondary water sources that may be used during 

drought conditions. 

-Establish an irrigation time/scheduling program or process so that all 

agricultural land gets the required amount of water. Through incremental 

timing, each area is irrigated at different times so that not all water is 

consumed at the same time. Spacing usage may also help with recharge of 

groundwater. 
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Tourism: 

Regional Climate Goals: Implementation Actions: 

Incorporate flood mitigation in 

local planning. 

Encourage communities, stakeholders, and decision makers to incorporate 

flood mitigation actions into community and regional plans. 

Limit or restrict development in 

floodplain areas. 

-Enact and enforce ordinances that restrict development in the floodplain. ---

Require that floodplains be kept as open space.  

  

Adopt and enforce building 

codes and development 

standards.  

-Have a code enforcement officer on staff to regulate and enforce codes.  

Educate residents on water 

saving techniques. 

Water-saving measures include: 

- Installing low-flow showerheads and toilets. 

- Installing rain-capturing devices for irrigation. 

- Encouraging the installation of graywater systems in homes to encourage 

water reuse. 

- Regularly check for leaks in pipes, hoses, faucets, and couplings.  

Actively integrate climate 

change and climate adaptation 

strategies in the update of the 

Hazard Mitigation Plan. 

Use the Hazard Mitigation Plan for your county and actively complete the 

action items in the plan.  

Maintain or enroll in the 

National Flood Insurance 

Program (NFIP). 

By implementing floodplain management initiatives, you can reduce flood risk 

and allow residents to receive discounted flood insurance. 

 

Infrastructure Table: 

Regional Climate Goals: Implementation Actions: 

Reduce impacts to roadways 

and utilities. 

Elevate or retrofit structures and utilities. Elevating roads and bridges above 

the base flood elevation to maintain dry access.  

Conduct regular maintenance 

for drainage systems and flood 

control structures. 

-Clean street drainage inlets to ensure they do not cause backups during 

flood events. 

-Complete a storm water drainage study for known problem areas.  

Flood proof wastewater 

treatment facilities in flood 

hazard zones. 

Check to see if you can use check valves, sump pumps, and backflow 

prevention devices in homes and buildings. 

Ensure communication among 

city agencies during an 

extreme weather emergency. 

Use a notification system with pre-defined emergency contacts. 

Develop and asset 

management strategy and 

database system.  

Asset management will enable the street departments to incorporate data 

about the risks, costs, and impacts of a changing climate into decisions about 

resource allocation. 
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Explore the use of warm-mix 

asphalt. 

Warm mix asphalt will extend the paving season of sidewalks.  

Prepare for recovery from 

flooding. 

Prepare a response plan for yourself and neighborhood in case of a flooding 

event.  

 

Cost of Living: 

Regional Climate Goals: Implementation Actions: 

Enact the Clean Water Act 

Educate community on the Clean Water Act and its standards to help 

regulate the discharge of pollutants into water bodies. 

Increase energy efficiency 

Educate communities on how to increase energy efficiency at work, home, 

school, etc.  

Reduce carbon footprint of 
households. 

-Increase energy efficiency 

-Insulate and seal your home to reduce air leaks. 

-Add solar panels to the roof of your home. 

-Use mass transit when applicable.  

Prepare and distribute public 
education materials about 
extreme weather precautions. 

Prepare packets to educate citizens on what to do in case of an extreme 

weather event.  

Maintain a stockpile of supplies 
for responding to extreme heat 
events. 

Prepare and maintain emergency supply kits to assist the population if a 

hazard were to strike.  

Regularly map locations of 
vulnerable populations. 

Target community outreach to at-risk neighborhoods and provide 

assistance in the case of a hazard event. 

Support the reduction of health 
risks to residents during extreme 
weather events. 

For example, make sure utilities do not shut off service to customers with 

outstanding bill payments during heat emergencies 

Provide cooling and heating 

centers through the region. 

Analyze population to find where the greatest need of shelter and 

assistance is for vulnerable population in extreme weather events. 

Encourage the use of Low Impact 

Development techniques 

Low Impact Development (LID) techniques can reduce or eliminate the 

increase of storm water runoff created by development.  

 


