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Introduction: Planning for Climate 
Change in Parkville 
Located at a bend in the Missouri River 
called English Landing, Parkville, Missouri is 
a city intimately shaped by its environment 
and its people. From its earliest days in 1838 
as a small port for river commerce to the 
cataclysmic flood of 1903 that put most of 
downtown under water, Parkville’s destiny 
has been greatly influenced, but not defined 
by its physical surroundings. Ultimately, 
Parkville’s people have risen to the 
challenges the community has faced. That 
has been true in the past, and it remains true 
today. Planning for climate change will be a 
challenge for Parkville, as it will be for any 
community, but is a challenge Parkville will 
rise to meet.   
 
What Makes Parkville Unique? 
Founded by a Texas Revolutionary, George 
Park, Parkville has always had an 
independent streak, often charting a course 
separate from the rest of the Kansas City 
area. As one of a few dozen suburbs of 
Kansas City, Parkville exists entirely inside 
the I-435 loop. One of the things that set 
Parkville apart is its small liberal arts 
university, Park University, and its traditional 
small-town setting reminiscent of the 
northeast United States more so than the 
Midwest. A quaint downtown, “Old Town”, is 
home to charming coffee shops, small 
neighborhood offices, unique local 
restaurants, and impressive art galleries.  
Yet, a busy railroad line cuts right through the 
heart of Old Town reminding us that Parkville 
was once an original stop on the famous 
Kansas City Zephyr. The centerpiece of Park 
University, Mackay Hall looms large on a hill 
overlooking Old Town, the Missouri River, 
and the skyline of downtown Kansas City 
beyond. The unique background, character, 

and assets of Parkville must be leveraged in 
planning for the city’s future in an age of 
uncertainty.  
 
Several large subdivisions with streets 
perched on the crest of wooded rolling hills 
with deep valleys and hollows surround the 
central parts of town. Each subdivision is 
different in its own respects. Thousand Oaks 
continues to expand, blazing new paths and 
carving new roads into the forested wilds of 
the Northwest Missouri. Riss Lake bends 
around its namesake body of water, which in 
turn is formed by a large dam impounding 
millions of gallons of water above the 
downtown and university. Finally, The 
National surrounds one of the finest and most 
exclusive country clubs and golf courses in 
the Kansas City area. With just under 6,000 
residents (American Factfiner, 2015,!
http://factfinder.census.gov/), Parkville is 
among the smaller Kansas City suburbs. But, 
population growth and development in and 
around Parkville is expected to increase 
dramatically, in part due to growing commute 
times in the southern suburbs of Jackson and 
Johnson Counties. This influx of people will 
present both a challenge and opportunity for 
Parkville in terms of planning for a resilient 
future for the city.  
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Planning for the Future 
Parkville’s Master Plan, adopted in 2009, is 
intended to guide development to 2030 and 
beyond. Parkville intends to focus its growth 
on its historic downtown area, Old Town. 
With a projected population of as much as 
8,000 residents for Parkville in 2030 
(Parkville Master Plan, 2009), Old Town is 
envisioned as a walkable mixed-use district 
with charm and amenities for Parkville 
residents that also draws visitors from the 
surrounding Kansas City area and beyond. At 
the same time, Parkville Commons, a mixed-
use business district two miles north of Old 
Town on Missouri Route 9 will continue to 
develop as the hub of 21st-century Parkville, 
safe from floods, the center of municipal 
government, and a major crossroads in Platte 
County and the Northwest portion of the 
Kansas City area. Preservation of existing 
neighborhoods and the development of new 
areas like Parkville Commons are the future 
of Parkville and great care must be taken to 
insure they are responsibly planned, with 
minimal contribution to climate change and 
maximum resiliency against hazards.  
 
 
 
 
 
 
 
 

To Parkville’s east, the northlands of the City 
of Kansas City are expected to develop and 
fill with people anxious to be near Kansas 
City International Airport  (KCI) and the high 
quality schools, shopping, and housing of the 
area. This growth will provide opportunities 
for Parkville to build stronger connections and 
cooperation with the area’s central city. On 
Parkville’s western borders, I-435 north of the 
Missouri River will provide new openings for 
commercial and residential development 
never before seen in the history of Parkville. 
Great change and even greater opportunities 
wait for Parkville and its citizens.  
 
Summary 
As Parkville evolves in the coming decades, 
increased growth and development will make 
Parkville a thriving and attractive place for 
Kansas City area residents to call home. At 
the same time, increased development will 
put pressure on the city to find a balance with 
its historic roots, its burgeoning population, 
and the surrounding forests and farms as well 
as the mighty river on its doorstep. Founded 
by revolutionaries, and built by proud and 
hardworking Midwesterners, Parkville has 
always forged its own path and will continue 
to do so in the future. As Parkville prepares 
for climate change in the 21st Century, the 
spirit of its founders and the strength of its 
citizens will guide Parkville in becoming 
stronger and more resilient community than 
ever before.  
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Importance of Planning for Climate 
Change and Natural Hazards 
As Midwesterners, citizens of Parkville are 
used to temperature extremes. Winters are 
long and harsh, and summers are hot and 
humid. Along with those extremes comes 
great variation in weather. A common 
expression in this part of the country, is ‘if you 
don’t like the weather, just wait an hour.’ As 
familiar as Midwesterners are to changing 
weather, the changes in climate already 
underway will be more and more challenging 
to adapt to in the coming years and decades. 
Preparing for climate change and natural 
disasters must be an important goal for 
policymakers and all citizens of Parkville.  

 
Missouri River Flooding 
The citizens of Parkville are familiar with the 
risk of natural disasters. As a river town, 
Parkville has been challenged on numerous 
occasions by Mother Nature’s wrath in the 
form of floods. Most recently, the Missouri 
River over spilled its banks in 1993 and 2007. 
While the flood of 2007 was damaging, it was 
a minor inconvenience compared to the 
devastating effects of what happened in 
1993. That year unusually high amounts of 
rain fell in the northern Great Plains. By the 
time the floodwaters peaked, much of Old 
Town was under fifteen feet of water. The 
destruction shut down commerce, severed 
important transportation links, and caused 
millions of dollars worth of damage (including 
the flooding of Parkville’s City Hall in the 
historic railroad depot). Parkville has since 
spent millions of dollars preparing for the 
impacts of future floods and mitigating the 
impacts of such disasters by developing 
English Landing Park as a buffer between the 
city and the river. However, as it is impossible 
to completely protect Old Town or to move it 
and other key pieces of infrastructure, 

Parkville remains at the river’s mercy.  In the 
future climate change is expected to increase 
the frequency and severity of major floods on 
the Missouri River.  The city will remain 
vulnerable unless additional action is taken. 
 
Heavy Downpours and Flash Floods 
Some of the possible changes brought about 
by a warming world are already occurring. 
Heavy rains and downpours like those seen 
in 1993 and 2007 have actually already 
become more common in the Midwest, and 
the numbers are expected to grow. (EPA, 
2015:http://www.epa.gov/climatechange/impa
cts-adaptation/midwest.html). These 
downpours have the potential to overwhelm 
storm water drainage systems, increase the 
likelihood and frequency of flooding and 
ultimately lead to slower economic growth, 
higher infrastructure costs, property damage, 
and the loss of lives. The water quality in  
Parkville’s streams as well as the Missouri 
River are expected to be degraded as the 
result of heavy runoff and sedimentation from 
downpours and flash floods.  
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Heat Waves and Droughts:  
Longer and More Intense  
Between the heavy downpours, periods of 
higher temperatures and longer, more 
intense heat waves are expected to occur. 
The impacts to Parkville will be many. As 
temperatures rise, citizens will use more 
electricity to cool their homes and 
businesses. This will strain the power grid, 
and without increased efficiency or the use of 
alternative energy will lead to increasing 
utility bills. The citizens of Parkville will have 
to find ways to alter their habits to lessen 
their dependence on electricity powered by 
fossil fuels to power their everyday needs.  

 
Droughts will affect the crops and livestock of 
farms in the surrounding area, ultimately 
impacting the bottom line of local businesses 
that cater to agriculture. Droughts will also 
trigger increased water usage to irrigate 
yards and gardens. The combination of 
changing temperatures and less predictable 
rainfall will put strain on vegetation and 
wildlife in Parkville. The same beautiful 
surroundings that attracted many citizens to 
call Parkville home in the first place may be 
threatened in the decades to come. The 
combination of extended drought and heat 
waves could leave many wooded 
subdivisions vulnerable to forest fires. As 
forest fires are not something Parkville has 
historically had to deal with in the past, 
planning for and preparing to fight, and 
actually fighting forest fires will further tax an 
already strained public services budget. Even 
with increased investment in fire protection, 
the potential for loss of life, and the 
destruction of property may affect property 
values and lead to increased insurance rates.  
 
 
 

 
Impacts on the Health of Citizens 
Increased temperatures and severe drought 
followed by periods of excessive rainfall and 
flooding have the potential to negatively 
impact the health of Parkville’s citizens. 
Rising temperatures, combined with the 
urban heat island effect and emissions from 
fossil fuels will lead to decreased air quality in 
the Kansas City Metropolitan area with 
negative health consequences for the young, 
elderly, and those in poor health. Heavy rain 
events and flooding may lead to waterborne 
diseases and pestilence carried by 
mosquitoes and other insects. Natural 
disasters such as floods, droughts, and 
tornadoes may lead to mental health effects 
such as post-traumatic stress disorder and 
anxiety, straining social services in Parkville 
and Platte County.    
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Vision for Reducing Emissions 
Reducing Greenhouse Gas Emissions (GHG) 
in Parkville and sustaining the commitments 
necessary to meet identified targets can be 
overwhelming. Parkville has the opportunity 
to rise to meet these challenges and the door 
is open to forge a more prosperous, efficient, 
and resilient community within the larger 
Kansas City Metropolitan area. Over the last 
several decades, Parkville has shown time 
and again that its citizens have the ability to 
overcome obstacles and set their own destiny 
despite what Mother Nature throws at them. 
Parkville’s next great challenge will be to set 
the stage to transform the community in ways 
that have tremendously positive effects on 
the quality of life of local residents while at 
the same time conserving the limited natural 
resources of the area and improving the 
environment as a whole. This will all be done 
with the primary goal and benefit of reducing 
GHGs and thus limiting Parkville’s 
contributions to climate change. This great 
commitment by the community will serve as 
an important demonstration to the 
metropolitan area as a whole that the efforts 
to create a more sustainable community are 
both practical and beneficial. The citizens of 
Parkville have the unique opportunity to 
create a community that is more healthy, 
prosperous, efficient, resilient, and 
responsible. 
 

 

Steps 
The International Council for Local 
Environmental Initiatives (ICLEI) has 
developed 5 milestones to help facilitate local 
governments efforts in reducing green house 
gas emissions. (ICLEI, 2015: 
http://icleiusa.org/sustainability/five-
milestones-for-sustainability). 
 
The outlined program includes: 
1.  Green House Gas Emissions Inventory 
2.  Adoption of an Emissions Reduction 
Target for the Forecast Year 
3. Development of a Local Action Plan 
4. Implementation of Policies & Measures 
5. Monitoring & Verifying Results  
 
Assessing Where Parkville is Today 
Before targeting any specific reductions in 
GHG it is first necessary to calculate current 
GHG emissions by Parkville. After assessing 
the current emissions for Parkville a target for 
reduction needs to be set. Following the 
target specific goals should be identified that 
will help the city achieve the target. Finally, a 
work plan needs to be put in place by city 
leaders that will make achieving those goals 
a reality.   
 
Greenhouse Gas (GHG)  
Emissions Inventory  
A GHG Inventory is useful in determining a 
baseline measure of a community’s 
contribution to climate change. The technical 
definition of a GHG Inventory is an 
accounting of GHGs emitted by a community 
over a specific period of time. GHGs 
generally come from two primary sources: 1) 
motor vehicles, and 2) industrial, commercial, 
and residential buildings. Other sources may 
contribute smaller amounts of GHGs.  
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GHGs are measured indirectly by looking at 
certain measures for a community including 
gas & electricity use, how much and how far 
people drive, the types of vehicles and fuels 
people are using, and what sorts and 
amounts of wastes are being generated.  
Because this data has not yet been tabulated 
for Parkville it is necessary for the time being 
to look at a nearby city that shares similar 

attributes to Parkville and has completed an 
inventory of its own. Lawrence, KS, some 30 
miles from Parkville shares many attributes 
despite their disparity in population. Both are 
river cities of approximately the same age 
and both are college towns. Their 
demographics are reasonably similar and 
they share a comparable mix of industry, 
commerce, and residential stock.

 

Greenhouse Gas Emissions for Parkville, MO (2010)* 
Equivalent Tonnes of CO2 and CO2 Per Capita 

Equivalent CO2 Tonnes 111,209 
Equivalent CO2 Per Capita 18.76 

 

 
*Numbers based on Data for Lawrence, KS 

 
Parkville’s preliminary GHG estimates are based, as previously mentioned, on the emissions 
inventory data available from Lawrence, KS. (Climate Protection Plan, 2009: 
http://www.lawrenceks.org/assets/agendas/cc/2009/03-31-09/03-31-
09h/cptf_final_draft_report.pdf). By multiplying the per capita numbers based on Parkville’s 
population, this estimate was generated. When Parkville staff or consultants complete a more 
detailed GHG inventory there will be more detailed breakdown of these numbers, which will 
help planners and leaders refine goals. Local governments like Parkville can and must play a 
vital role in global climate change efforts. Much as the effects of climate change directly affect 
them, cities and counties directly influence and control decision making that can reduce 
emissions. Local policies and regulations regarding land use and development, energy efficient 
building codes, recycling programs, and public transit options all affect local air quality as well 
as the global climate.  

Transport.!

19%!

Waste!

2%!

Natural!Gas!

15%!Electricity!

64%! Other!

0%!

Summary of Emissions by Source
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Climate Change Mitigation: Goals, Policies, and Implementation 
What is mitigation? In the context of climate change, mitigation is taking steps to reduce 
greenhouse gas emission and thus reduce the contribution to global climate change. Mitigating 
Parkville’s contribution to climate change should not be seen in a vacuum. Communities 
benefit in many ways beyond merely limiting greenhouse gases. Co-benefits result from 
strategies such as reducing ground level ozone, improving energy efficiency (and saving 
citizens money on their utility bills), and increasing green space. These actions and others can 
have positive consequences for the economy, environment, and populace as a whole.   
 
Setting Goals 
Having conducted a preliminary GHG Inventory an appropriate for Parkville might be to reduce 
emissions 20% by 2025 from 2010 levels. Parkville needs to set specific goals and identify 
particular policies and actions to achieve this ambitious target. Parkville’s GHG inventory 
indicates emissions of almost 19 tonnes per capita. In order to reduce that amount clear goals 
will have to be developed by Parkville that have strong, lasting, and direct impacts on 
emissions by Parkville.   
 
Reaching the goals and targets set out in this plan can only be achieved through 
implementation. The timely and efficient implementation of this plan will require regular 
updates of our GHG Inventory so that progress can be tracked, allowing Parkville to continually 
evaluate and re-evaluate the effectiveness of the identified strategies. It is also essential to 
note that current strategies might evolve and new strategies are likely to be added depending 
on emerging technologies, changes in city financial and staff resources, and as Parkville’s 
commitment to climate change planning grows. These continuous efforts mean that Parkville’s 
Climate Change Action Plan is a work-in-progress, requiring on-going participation, increasing 
diligence, and dedicated effort from staff and citizens alike. 
 
Implementation will be achieved by identifying the appropriate actors who are and will be 
responsible for implementing identified strategies. Accountability will be insured through close 
monitoring by and periodic updates and reports to the Community Development Director and 
the City Administrator.  
 
 
  
 
 
 
 
 
 
 
 
 



!

 9 

Climate Change Action Plan 

Overall Specific Goals to be considered:   
• Reduce Community Wide Vehicle Miles Traveled (VMT) by 10% by 2025 
• Promote Compact Mixed Use Development 
• Encourage Improved Energy Efficiency Buildings 
• Increase the Usage of Alternative Forms of Energy  
• Reduce Energy Usage in City Owned Buildings and Facilities 
• Maintain Parkville’s Existing Level of Tree Coverage 

 
1. Reducing Community Wide Vehicle Miles Traveled (VMT) by 10% by 2025 

• Improve and expand bicycle and pedestrian infrastructure along key routes  
• Introduce programs to encourage biking and walking in Parkville 
• Improve bicycle connections to surrounding communities and destinations 
• Work with the Kansas City Area Transportation Authority (KCATA) to improve public 

transportation access to the wider metropolitan area for Parkville citizens 
• Work directly with Park University to identify transportation needs of students and 

develop strategies for reducing their need for personal automobiles  
• Develop a car sharing and ride sharing program for Parkville citizens including 

developing a carpool and park & ride program with accompanying designated lot 
• Improve internal connections to create more direct routes to key destinations 

 

 
 
2. Promote Compact Mixed Use Development 

• Develop incentives for developers to build in areas already developed and primed for 
walkability and transit 

• Promote infill development in Old Town and other key areas 
• Revise zoning and construction codes to streamline process and reduce costs for 

missed use development while maintaining quality and resiliency of developments 
• Evaluate parking requirements to increase density and reduce costs for developers 
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1. Increase the Energy Efficiency of Existing Buildings and Promote Energy Efficiency 

in New Construction 
• Encourage and incentivize Energy Star rating for all new construction 
• Promote the construction of LEED (Leadership in Energy Efficiency and Design) 

accredited structures 
• Encourage the use of LEDs and other energy efficient technologies in all new 

construction and retrofits 
• Develop a green roof policy and incentive program 

 
1. Increase the Usage of Alternative Forms of Energy 

• Work with Kansas City Power & Light (KCP&L) to promote its usage and development 
of clean energy sources 

• Update city code to allow for and promote solar, wind, and geothermal power generation 
 

  
 
5. Reduce Energy Usage of City Owned Building and Facilities 

• Install timers on lights and thermostats where they are not already in place 
• Install LED lighting on all city owned building and in city parking lots 
• Conduct an energy usage audit and identify improvements that could be made to 

buildings such as improved insulation and windows 
 

!!  
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6. Maintain Parkville’s Existing Level of Tree Coverage 

• Identify environmentally sensitive wooded areas worthy of 100% protection 
• Update city zoning and building codes to require the preservation of trees where 

possible and to require minimum numbers of plantings on properties 
• Identify areas of Parkville that need to be re-treed 
• Develop a comprehensive city-wide tree planting program 
• Identify and implement strategies to encourage the development of a tree canopy over 

existing parking lots and shopping centers 
• Encourage new developments to incorporate elements of ‘conservation subdivisions’ 

 

  
 
Implementation of Climate Change Mitigation Strategies 
 
Climate Change Mitigation Work Plan  
As this is a preliminary Climate Change Action Plan, 
additional steps will have to be taken by city staff and 
community stakeholders in order to achieve the level of detail 
and knowledge necessary for full refinement and 
implementation. The following paragraphs will identify some of 
the steps that need to be taken in order to bring the climate 
mitigation plans to fruition.  
 
 
Steps for Completing, Further Developing,  
and Updating the GHG Inventory 
1. Data Collection 
2. Emissions Calculation and Reporting 
3. Emissions Forecasting 
4. Emissions Reduction Target Setting 
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Questions that will have to be asked include: Who Will Conduct the Inventory? What will be the 
Baseline Year? What Standards will be Used? What is the Appropriate Methodology? What is 
the Scope of the Inventory? How Are the Emissions Reduction Targets Selected? How much 
will all this cost? How will Parkville pay for it all? 
 
After a thorough GHG is completed and reviewed, the next steps will include reviewing the 
emissions reductions target set in this plan, followed by refining and implementing the 
strategies for reduction.  

 
Research into Other Mitigation Strategies 
Further research into other emissions reductions strategies is advised as the technology and 
state of the field is constantly changing. Identifying key city staff that will be responsible for 
becoming familiar with best practices in emissions reduction will insure that Parkville remains 
on the cutting edge of emissions reductions. Perhaps even list a few communities that might 
look to as models Securing funding in the city budget for additional education, training, and 
resources for city staff should be considered.  
 
Stakeholder Identification 
No plan is successful without community input and buy-in. Before any steps are taken to 
implement the plan or before it is brought before the Board of Aldermen, city staff should take 
steps to identify key stakeholders. Beginning initially with personal one on one conversations, 
city staff should prepare lists of key individuals and organizations both within and outside of 
Parkville who may be affected by climate change or who will be affected (positively or 
negatively) by potential climate change mitigation strategies.  

 
Public Engagement 
After stakeholders have been identified, city staff, in collaboration with a cross-section of 
stakeholders, should develop methods of public outreach and input for all interested Parkville 
citizens, business owners, and others. Educational materials should be made available to 
inform citizens and other parties about the potential impacts of climate change on Parkville, 
and the need for Parkville to take appropriate steps to limit its contribution to the problem. A 
series of public meetings should be held. Other methods of public outreach should be 
identified, funded, and implemented including mailers, a website, and online surveys 
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Evaluate in the Context of Existing Plans 
In order to optimize the impact of the climate change mitigation efforts the individual goals 
should be evaluated for compatibility with existing and ongoing plans in place in Parkville and 
for the entire metropolitan region. In Parkville the 2009 Master Plan and 2013 Vision for 
Downtown Parkville should be evaluated for updating or for general compatibility with the 
climate change mitigation plan. Ongoing in Parkville is a Route 9 Corridor Study (East Street 
leading north out of downtown), and a comprehensive zoning code rewrite. Recommendations 
from the climate change mitigation plan should be integrated into these documents.  
 

    
 

The climate mitigation strategies should also be evaluated in the context of the plans of 
neighboring municipalities (like Kansas City, Missouri), and the area’s regional planning 
agency, MARC (Mid-America Regional Council).  

 
Development of a Timeline 
City staff in collaboration with input from the Board of Alderman and key stakeholders should 
early on identify and delineate a timeline for plan refinement, development, and ultimate 
implementation. The timeline should include heard dates with clear goals and plainly 
delineated responsibilities.  
 
Checking for and Celebrating Progress 
At implementation, a process for measuring progress periodically will need to be put in place. 
Regular meetings and updates will need to take place as well as periodic updates with the 
community at large. Updating the GHG Inventory will be crucial to measure results of this plan. 
Further refinement and the implementation of additional strategies may be necessary.  
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Climate Change Adaptation: Goals, Policies, and Implementation 
 
In contrast to climate mitigation where the goal is to limit or prevent contributions to climate 
change, adaptation recognizes that climate change is happening and will likely continue to 
progress despite the steps that the community takes to limit its contributions. In recognition of 
this, communities such as Parkville must takes steps to protect lives and property from the 
many ways a changing climate can manifest itself. Knowing what those threats may be, and 
how to prepare for them, will be key to maintaining Parkville’s prosperity.  

 
Expected Impacts: Droughts, Floods, Heat, and Storms 
While it is hard to say for certain what hazards a changing 
climate will inflict upon Parkville, scientists have high 
confidence about the ways that climate will change and what 
the expected impacts on communities like Parkville will be.  
 
Overall temperatures are expected to increase in the 
Midwest and upper Great Plains. This rise in temperature will 
put increased strain on the power grid, increase water 
usage, and put stress on trees and plants as well as crops. 
(EPA, 2015: http://www.epa.gov/climatechange/impacts-
adaptation/midwest.html).  
 
As the atmosphere warms it will be able to hold more water. 
This will have the dual impacts of increasing the length of time between heavy rains, leading to 
or exacerbating droughts, but also have the effect of heavier downpours when it does rain. 
These significant rain events will put pressure on storm water systems and have the potential 
to cause localized flooding or contribute to larger scale flood events. The citizens of Parkville 
are familiar with flood hazards and have taken significant steps to protect downtown from 
major Missouri River floods, but increased development in the hills and valleys on the edges of 
Parkville are susceptible to flash floods.  
(EPA, 2015: http://www.epa.gov/climatechange/impacts-adaptation/midwest.html).  

 
As Midwesterners, the citizens of Parkville are already familiar with natural disasters like the 
occasional flood and drought, as already mentioned. In addition, they are also familiar with 
Mother Nature’s power in the form of storms and strong winds. While Parkville itself has not 
experienced a devastating tornado, nearby and regional communities like Liberty (tornado in 
2003), and Joplin (tornado in 2011) have demonstrated the need for and importance of 
effective tornado preparation. A warming atmosphere will have more energy in it. An increase 
in the strength of storms is thought to lead to a possible increase in frequency and strength of 
tornadoes in portions of the Midwest and plains. (Union of Concerned Scientists, 2009: 
http://www.ucsusa.org/sites/default/files/legacy/assets/documents/global_warming/climateI

changeIminnesota.pdf).  
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Adaptation and Resiliency: Preserving Prosperity in 21st Century Parkville 
 
Parkville must prepare for threats in 5 particular categories. While other threats are certainly 
possible (earthquakes, heavy snow storms, man-made disasters), these 5 are the most likely 
to result from climate change and they have the potential for significant impact on the day-to-
day lives of the citizens of Parkville. They are: 

1. Droughts 
2. Heat Waves 
3. Flash Floods 
4. Major River Flooding 
5. Tornadoes 

 
The following goals will look at each of these categories individually and set out specific task 
that Parkville must study further in order to implement. The type of impact will be indicated, and 
some select goals necessary to increase Parkville’s resiliency to them will be detailed. Steps to 
implementation, and selected responsible parties will be suggested at the end of this section. 
Many of these goals have the co-benefits of mitigating climate change as well.  

 
1. Droughts: Planning for Periods of Little to No Rain 

• Water Conservation: educating citizens on the importance of water 
• Building codes: promoting low flow faucets and toilets 
• Rain Barrels: promoting their use throughout Parkville 
• Increased use of drought tolerant native plantings 

2. Heat Waves: Protecting Vulnerable Populations and Infrastructure 
• Utility Operation: take steps to promote alternate and redundant forms of energy that will 

take pressure of the electric grid during times of prolonged increased heat 
• Energy Efficiency: update the city’s building code to require increased energy efficiency 

through better insulation, higher-rated insulation, and other techniques 
• Take steps to plan for cooling centers at churches, schools, and other community 

buildings on days when the temperature reaches unsafe levels  
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3. Flash Floods: Building out of Harm’s Way and Additional Mitigation Steps 
• Take steps to update the city’s zoning maps and all related planning and community 

development documents to reflect ongoing changes in FEMA flood maps 
• Update zoning codes to require parking lots, and other impermeable surfaces to 

incorporate bioswales and other techniques to reduce storm water runoff 
• Evaluate the city’s building codes to assess what steps could be taken to decrease 

storm water runoff from driveways and roofs 
• Incorporate language supporting green roofs in to both the city’s building codes and 

zoning codes 
• Begin a comprehensive study of the city’s streams, ditches, and storm water retention 

areas for ways to improve capacity, return banks to more natural conditions, and detect 
and remediate any structural weaknesses and deficiencies 

• Continue to educate citizens about the dangers of flash floods to homes, pedestrians, 
and automobiles  

 
4. Preparing for Major Flooding Along the Missouri River 

• Continue the implementation of the 2009 Master Plan, and the Vision for Downtown 
Parkville 

• Continue the development of English Landing Park as both a community recreational 
area and a buffer against downtown flooding 

• Study further ways to protect downtown Parkville, and Missouri Highway 9 from flood 
events that will hinder commerce and cut off connections to the metro area 

• Take steps to update the city’s zoning maps and all related planning and community 
development documents to reflect ongoing changes in FEMA flood maps 

• Update and maintain procedures for sandbagging and evacuations before floods 
 
      ! 
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5. Tornadoes: Building Stronger, Prepared to Protect Lives 
• Make buildings more resilient to high winds: Update building codes to decrease spacing 

between studs, mandate the installation of hurricane straps on all new construction and 
during any permitted renovation or remodeling 

• Map and study the locations of current tornado shelters and basements: Assess for 
accessibility for all citizens and consider the addition of public shelters  

• Research funding mechanisms, including grants and tax credits for private and public 
tornado shelters 

• Consult with stakeholders and consultants over updating building and zoning codes to 
require either tornado shelters, basements, or reinforced safe rooms 

• Update the city’s tornado siren coverage map: Assess gaps in coverage and install new 
or additional sirens where warranted 

• Assess city’s disaster response and recovery plans: Look at other communities to 
understand and adopt best practices 

• Map key infrastructure and identify and perform feasibility studies of methods of 
protecting or hardening such as relocating underground 

• Educate citizens on what to do during severe weather or during tornado watches and 
warnings 
 

 
 
 
 
 
 

 
 
 
 
Implementation of Climate Change Adaptation and Natural Hazards 
Resiliency Strategies 
 
As this is a preliminary plan, additional steps need to be taken to ascertain, clarify, and 
delineate costs, responsibilities, strategies, and a detailed timeline for implementation of the 
strategies outlined in this plan. Initially starting with city staff and possibly aided by outside 
consultants, this process should be far reaching. Like the climate change mitigation aspects of 
this plan, the steps for adaptation and resiliency will need full community input from key 
stakeholders, and will require significant debate among responsible parties and substantial 
funding from as yet to be identified sources. For a general idea of the process involved in 
turning these ideas in to reality, please refer to the climate change mitigation section of this 
plan.   
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Summary and Conclusion 
 
Parkville’s long and varied history has seen its citizens rise to a myriad of challenges. Shaped 
by the rolling hills of Northwest Missouri and with a strong relationship with the Missouri River 
going back to its founding the citizens of Parkville have an intimate relationship with their 
physical surroundings. As the city prospers and expands in the 21st Century new challenges 
and opportunities await Parkville.  
 
Climate change is occurring on a global scale. Caused primarily by anthropogenic sources, 
climate change at this point is already a given. The two fundamental questions that remain are 
how far civilization will let it progress before taking serious steps to slow down or stop it, and 
what steps or actions communities can and will take to protect against some of the threats 
posed by climate change. 
 
As Parkville plans for the 21st Century and 
considers what type of community it wants to 
be, the citizens must ask themselves these 
questions. How will we limit our contribution 
to climate change? How will we prepare from 
the new and enhanced threats we face as a 
result of climate change? This preliminary 
climate action plan is designed to foster that 
conversation between planners, city officials 
and office holders, and regular citizens and 
community stakeholders.  
 
This plan does not pretend to have all the answers or solutions, but hopefully has provided 
clear background for people unfamiliar with these issues. Additionally, it is hoped that this plan 
has put forth ideas that if implemented will go a long way towards making Parkville a more 
livable, responsible, sustainable, and resilient place for people to call home.  
 
 
 
 
 
 
 
 
 
 
 



!

 19 

Climate Change Action Plan 

Resources for Climate Change and Natural Hazards Planning 
Keywords denoted in italics 
 
American Planning Association. (2011). Policy Guide on Planning and Climate Change. 22 
June 2015. Retrieved from: https://www.planning.org/policy/guides/pdf/climatechange.pdf 
Policy ⋅ Land Use ⋅ Transportation ⋅ Development ⋅ Hazards ⋅ Health ⋅ Infrastructure 
The American Planning Association created this report as a policy guide for both mitigation and adaptation 
strategies. This document covers policy related to a wide variety of topics related to climate change including land 
use, transportation, energy, green development, natural resources, economic development, hazard mitigation, 
public health and infrastructure.  

 
Barbu, A. D., Ricardo, Griffiths, N., Morton, G. (2013). Achieving Energy Efficiency through 
Behavior Change: What Does It Take? European Environmental Agency (EEA). 24 June 2015. 
Retrieved from:  
http://www.eea.europa.eu/publications/achieving-energy-efficiency-through-behaviour 
EPA ⋅ Energy Efficiency ⋅ Behavior ⋅ Energy ⋅ Consumption 
Human behavior can be very complicated in regards to climate mitigation efforts. The European Nations have set 
a positive example in climate change mitigation that the United States can learn from and follow. This technical 
report from the European Environment Agency (EEA) provides guidance on how to achieve energy efficiency 
through behavior change. This study identifies energy consumption practices, consumer behavior, and technology 
tools used to achieve the goal of energy efficiency. It also highlights practices that have shown to be successful.    

 
Batac, Tiffany, et al. (2012) NCHRP 08-36, Task 107 Synthesis of State DOT and MPO 
Planning and Analysis Strategies to Reduce Greenhouse Gas Emissions. 22 June 2015. 
Retrieved from: http://onlinepubs.trb.org/onlinepubs/nchrp/docs/NCHRP08-36(107)_FR.pdf 
Greenhouse Gas ⋅ Transportation ⋅ Strategies ⋅ Emissions Reduction   
The Planning Standing Committee of the American Association of State Highway and Transportation Officials 
(AASHTO) prepared this document to focus on strategies for reduction in greenhouse gas emissions. The report 
focuses on regional planning methods, tools, and strategies that can be used to reduce greenhouse gasses.  

 
California Air Resource Board. Cool California, Climate Calculators. 22 June 2015. Retrieved 
from: http://www.coolcalifornia.org/article/climate-calculators 
Greenhouse Gas ⋅ Emissions Inventory ⋅ Emissions Reduction ⋅ Modeling Tools  
The California Air Resource Board initiated a campaign titled “Cool California.” The online website includes a page 
compiling tools and calculators to help cities and counties conduct greenhouse gas emissions inventories. While a 
few of the resources are only relevant to municipalities within California, the majority of the tools can be used 
across the United States to assist municipalities in their emissions inventory. 

 
Cruce, Terri, & Holsinger, Heather. (2012). Climate Change Adaptation: What 
Federal Agencies Are Doing.  Retrieved from: 
 http://www.c2es.org/docUploads/federal-agencies-adaptatio.pdf 
Climate Change ⋅ Adaptation ⋅ Policy  
This report references multiple government entities including the Department of Agriculture, Department of 
Commerce, Department of Defense, Education, Energy, Health and Human Services, Homeland Security, and 
Housing and Urban Development. This documents outlines how they have set up various protocols to have a 
successful transition to dealing with climate change.    



!

 20 

Climate Change Action Plan 

Declet-Barreto, Juan, & Alcorn, Sean.  (2015).  Sneezing and Wheezing: How Climate Change 
Could Increase Ragweed Allergies, Air Pollution, and Asthma (R:15-04-A). New York City, NY: 
National Resources Defense Council.  Retrieved from: 
 http://www.nrdc.org/globalwarming/sneezing/files/sneezing-report-2015.pd 
Air Pollution ⋅ Allergies ⋅ Health ⋅ Asthma ⋅ Climate Change ⋅ Temperature ⋅ Emissions  
Around the globe, and particularly within the Midwest region, climate change has led to the rise in average 
temperatures over the last few decades. This has not only contributed to agricultural troubles, but also to health of 
the people within the region. With the rising carbon emissions, more people are susceptible to ragweed allergies, 
asthma, and other respiratory health issues.  

 
Department of Defense. (2014). Quadrennial Defense Review 2014, Encyclopedia of United 
States National Security. 21 June 2015. Retrieved from: 
 http://www.defense.gov/pubs/2014_Quadrennial_Defense_Review.pdf. 
National Security ⋅ Climate Change ⋅ Military ⋅ United States   
Every four years the Department of Defense puts out a Quadrennial Defense Review. The legislatively mandated 
document outlines the threats and challenges of the United States. The 2014 Quadrennial Defense Review 
identifies climate change as a concern for national security. When planning for climate change, it is key to have 
political support from both the local municipal government, but also the state and federal governments in the 
United States.  

 
Dokupil, Tony. (2015). Obama Administration Lays Out Doomsday Climate Change Scenario. 
MSNBC. 22 June 2015. Web. 24 June 2015. Retrieved from: 
 http://www.msnbc.com/msnbc/obama-administration-lays-out-doomsday-climate-change-
scenario 
EPA ⋅ Planning ⋅ Air Quality ⋅ Heat Waves ⋅ Predictions ⋅ Health    
This article references some of the extreme effects and impacts science tells us that climate change will have on 
cities and citizens alike in the United States as the century progresses. Specifically, it details the number of 
deaths expected from poor air quality in the United States within this century as well as the expected costs of 
disasters like droughts and wildfires. This article frames the consequences of climate change for planners.  

 
Environmental Protection Agency. (2011). Local Government Climate and Energy Strategy 
Series: Energy Efficiency in Local Government Operations. 24 June 2015. Retrieved from: 
 http://www.epa.gov/statelocalclimate/documents/pdf/ee_municipal_operations.pdf 
Energy Efficiency ⋅ Renewable Energy ⋅ Energy Cost ⋅ Strategies  
There is perceived difficulty in determining which jurisdictions will take the lead in planning for climate change.  In 
the absence of federal action, local governments can begin with a bottom up strategy. The EPA has created a 
manual to guide local governments who aim to commence energy efficiency strategies in its operations. This 
manual provides an overview of benefits, key stakeholders, and implementation strategies.  
 
Federal Emergency Management Agency. (2015). Hazard Mitigation Planning Resources. 22 
June 2015. Retrieved from: https://www.fema.gov/hazard-mitigation-planning-resources 
Hazard Mitigation ⋅ Planning ⋅ State Review ⋅ Mitigation Grants 
The Federal Emergency Management Agency (FEMA) provides a multitude of hazard mitigation planning 
resources. The compiled resources include the Mitigation Planning Handbook. The handbook is considered the 
official guide for municipal governments for developing and implementing local mitigation strategies.  
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Federal Emergency Management Agency.  (2000).  Planning for a Sustainable Future: The 
Link Between Hazard Mitigation and Livability.  FEMA.  24 June 2015.  Retrieved from:   
http://www.fema.gov/media-library/assets/documents/2110   
Sustainability ⋅ Hazard Mitigation ⋅ Livability ⋅ Sustainable Development 
Livability is a vitally important aspect of planning that can often be overlooked or approached inefficiently. This 
FEMA resource integrates hazard planning with sustainable development and provides communities with the 
means and documentation to encourage more economical, environmental, and equitable growth.  

 
Federal Emergency Management Agency. (2003).  Building a Disaster-Resistant 
University.  FEMA.  24 June 2015.  Retrieved from: 
http://www.fema.gov/media-library/assets/documents/2288  
Disaster ⋅ University ⋅ Hazard Planning  
College campuses can be some of the most vulnerable sites during times of severe weather because their 
populations are constantly in motion. Unpredictability of catastrophic events makes hazard planning particularly 
important and distinctive for universities. This resource is a guideline to preparing for these events and provides 
examples of what some campuses are doing right now to plan for the unplanned.   

 
Federal Emergency Management Agency.  (2013).  Integrating Hazard Mitigation Into Local 
Planning: Case Studies and Tools for Community Officials.  FEMA.  24 June 2015.  Retrieved 
from: http://www.fema.gov/media-library/assets/documents/31372   
Hazard Planning ⋅ Local Planning ⋅ Case Studies ⋅ Integration  
In order to be fully prepared for a natural disaster or other unforeseeable circumstances, communities are working 
to integrate hazard mitigation into their current city plans. This resource provided by FEMA offers guidelines to 
those communities. It also shares case studies of successful cases to help others overcome obstacles and reach 
a more sustainable future.   

 
GreenFacts.org, prod. Hazard, Risk & Safety - Understanding Risk Assessment, Management 
and Perception. YouTube, 2014. Web. 25 Jun 2015. Retrieved from:  
<https://www.youtube.com/watch?v=PZmNZi8bon8&list=PL2vMhKNwvYnInIZvAnh8ryaDRme
0zECdd>. 
Hazards ⋅ Risk ⋅ Safety ⋅ Exposure 
Many factors go into evaluating hazards and risk whether that be how, where, frequency, length of exposure, and 
conditions. There are other tools that have not been developed to measure certain risks such as Nano materials. 
Risk and perception of risk is not always aligned and should be based on facts not opinion. This article explores 
these issues as well as others. 

 
Gotham, D. J., J. R. Angel, and S. C. Pryor.  (2012).  Vulnerability of the electricity and water 
sectors to climate change in the Midwest. Climate Change in the Midwest: Impacts, Risks, 
Vulnerability and Adaptation. Bloomington, IN: Indiana University Press, 192-211. 
Energy ⋅ Security ⋅ Adaptation ⋅ Vulnerability ⋅ Midwest 
While not as dependent on hydroelectric power as a state like Washington, both Missouri and Kansas are 
dependent to varying and lesser degrees on hydroelectric energy. Additional energy is generated in both states by 
wind power, aside from more conventional fossil fuel resources like coal and oil. Cities in both Missouri and 
Kansas will need to take steps to insure the continued ability of their power grids to supply the increasing 
demands of their citizens in an age of increasing temperature extremes. Similar steps will have to be taken in the 
to protect the water supply in times of increasing droughts and floods.  
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Hirsch, Robert M., and Archfield, Stacey A.  (2015).  Flood trends: Not higher but more often. 
Nature Climate Change 5.3, 198-199. 
Climate Change ⋅ Floods ⋅ Risk ⋅ Impacts 
Numerous cities in the Midwest are situated along bodies of water such as streams and rivers. In many cases the 
cities have sprawled out into additional flood-prone and low-lying areas. Risks are calculated based on the 
perceived frequency of flooding events. In the future when those expectations may be increasingly off. More 
people will be susceptible to an increased number of floods with significant impacts on property and lives.  

 
Kansas Division of Emergency Management.  (2010).  Kansas Hazard Mitigation 
Plan.  Topeka, Kansas: Author.  Retrieved from: 
http://www.kansastag.gov/AdvHTML_doc_upload/CompleteKSHMP2.5.11.pdf 
Natural Disasters ⋅ Kansas ⋅ Hazards ⋅ Mitigation 
This is the Kansas statewide plan to prepare both people and property for natural disasters and other such 
occurrences. The document is constantly changing and evolving with the introduction of new information. It 
discusses the hazards that Kansas is most vulnerable to, and plans to aid in the mitigation of these hazards. 

 
Kennerly, Jim. (2014). Rethinking Standby and Fixed Cost Charges: Regulatory and Rate 
Design Pathways to Deeper Solar Cost Reductions. North Carolina Clean Technology. 
Retrieved from: http://nccleantech.ncsu.edu/rethinking-standby-and-fixed-cost-charges-
regulatory-and-rate-design-pathways-to-deeper-solar-cost-reductions/ 
Economics ⋅ Energy ⋅ Renewables ⋅ Pricing ⋅ Demand 
This report takes a critical view on the current fixed cost charges that utilities companies have historically utilized. 
Renewables are changing the energy landscape and therefore, innovative financing tools are necessary to 
change consumer pricing, demand, and use. The article focuses on solar energy; however, these concepts could 
be used on other renewable energies and across a variety of sectors. 

 
Landscape Performance Series. (2014). Landscape Performance Series. Retrieved June 10, 
2015, from: http://landscapeperformance.org/ 
Green Space ⋅ Landscaping ⋅ Co-Benefits ⋅ Parks ⋅ Case Studies 
The Landscape Performance Series (LPS) is a collection of resources targeted at landscape architects, planners, 
engineers, developers and others to help advocate for public parks and green spaces. It includes a “Benefits 
Toolkit,” “Fast Fact Library,” and “Case Study Briefs.” The Fast Fact Library includes 85 facts from published 
research that show the benefits that landscaping, greening, and parks can have on communities (i.e. co-benefits 
of climate change mitigation strategies). The LPS holds over 100 case studies that each includes an overview, 
sustainable features used, challenges, solutions, cost comparisons, and lessons learned.  

 
Mann, Charles C. (2014). How to Talk About Climate Change So People Will Listen. The 
Atlantic. September 2014. Web. 24 June 2015. Retrieved from: 
 http://www.theatlantic.com/magazine/archive/2014/09/how-to-talk-about-climate-change-so-
people-will-listen/375067/ 
Climate Change ⋅ Environmentalists ⋅ Communication ⋅ Activists ⋅ Engagement 
One of the many issues surrounding climate change is all the noise and obscure terminology. For a variety of 
reasons, communicating with the general public about climate change has been more difficult than communicating 
about other issues or phenomenon. Any engagement in climate change planning must begin with the ability to 
effectively communicate about the topic. This article explores the challenges that scientists and policy makers 
have had communicating clearly about the causes and impacts of climate change, and provides some ideas about 
possible strategies for improving the situation.  
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Mid-America Regional Council. (2014). MARC Sustainable Development Navigator. Kansas 
City, Missouri. Retrieved from: http://codes.sustainable-kc.org/ 
Regional Planning ⋅ Population ⋅ Development ⋅ Sustainability 
Even in the midst of great changes in the natural world, population pressures and market forces will continue to 
drive development. Having strategies in place in terms of plans, codes, regulations, and incentives can help steer 
those developments in more sustainable and resilient directions.  

 
Mid-America Regional Council. (2010). Transportation Outlook 2040. Kansas City, Missouri. 
Retrieved from: http://www.to2040.org/ 
Transportation ⋅ Vehicle Miles Traveled ⋅ Extreme Weather ⋅ Natural Disasters ⋅ Strategies 
One key to adapting to a changing climate and the new risks presented by climate change, will be designing, 
updating, and building a transportation infrastructure that is more resilient to extreme weather events and natural 
disasters. MARC’s Transportation Outlook 2040 incorporates ideas about making the transportation network more 
sustainable and those ideas can and should be applied both within and without the Kansas City region.  

 
MySidewalk. (2015). MySidewalk. Retrieved from: https://mysidewalk.com/organization-
landing?utm_source=pd&utm_medium=email&utm_campaign=201504_editorintrosw_apav2 
Public Engagement ⋅ Tools ⋅ Technology ⋅ Planning ⋅ Creative 
MySidewalk by Mindmixer was developed to be a “no cost” engagement tool that serves as a platform to share 
ideas for free. Public engagement is an important aspect in “Local Climate Action Planning.” This is creative tool 
that could be utilized by climate change planners to involve community members in the planning process. 

 
National Aeronautics and Space Administration. (2015). Global Climate Change: Vital Signs of 
the Planet. NASA. Web. 24 June 2015. Retrieved from: http://climate.nasa.gov/ 
NASA ⋅ Global Climate Change ⋅ Mitigation ⋅ Adaptation ⋅ Emissions ⋅ Greenhouse Gas 
This website from NASA is a substantial resource for an overview of the climate change problem as well as a 
source for mitigation and adaptation tools and practices. Links to articles, charts, data, and other compelling and 
visually attractive resources make this a valuable online destination for planners and constituents when 
familiarizing themselves with climate change and associated mitigation and adaptation strategies.  

 
National Conference of State Legislatures & University of Maryland’s Center for Integrative 
Environmental Research.  (2008).  Kansas: Assessing the Cost of Climate Change.  Retrieved 
from: http://cier.umd.edu/climateadaptation/Climate%20change--KANSAS.pdf 
Agriculture ⋅ Economics ⋅ Water ⋅ Climate Change ⋅ Production 
The states including those in the Midwest rely heavily on agriculture as a vital export to support its economic 
livelihood. As a result, water and the accessibility to water are valuable assets that are directly affected by climate 
change. A decrease in agricultural production could cost region billions of dollars and greatly affect future 
investments.   

 
National Weather Service. (2009). Natural Hazard Risk Assessment Information for Crawford 
County, Kansas. Retrieved from: 
http://www.weather.gov/media/sgf/hazard_book/Hazard_Book_Crawford.pdf 
Data ⋅ Natural Hazards ⋅ Inventory ⋅ Climate Change 
The website contains historical data of different natural hazards such as tornados, heat, drought, and floods, etc. 
It contains a database for nearly every county in the United States. This data can be used as supplementary data 
to federal climate change inventory data when local data inventory is not readily available. 
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Pace Law School, Land Use Law Center. (2013). Technical Guidance for Sustainable 
Neighborhoods. How to Use the LEEDS for neighborhood Development Rating System to 
Evaluate and Amend Local Plans, Codes, and Policies. Retrieved from: 
 http://www.smartgrowthamerica.org/documents/Technical-Guid.-Man.-for-Sust.-
Neighborhoods-2012.pdf 
Green Building ⋅ Performance Metrics ⋅ Sustainability ⋅ Efficiency ⋅ Energy Consumption 
This documents explains the smart growth development paradigm in urban development practices referring to the 
LEED system. The smart growth method upholds comprehensive and integrated urban elements development. 
This will make the cities are more efficient and sustainable. The relevance of this document is to reflect on how to 
systematically change urban development plans, policies, or codes that aim to reduce energy consumption, and in 
turn, reduce climate change impacts. 

 
Pryor, Sara C., Climate Change in the Midwest: Impacts, Risks, Vulnerability, and Adaptation. 
Bloomington, IN: Indiana University Press, 2013. Retrieved from: 
 http://KU.eblib.com/patron/FullRecord.aspx?p=1100795 (accessed June 26, 2015) 
Climate ⋅ Midwest ⋅ Impact ⋅ Risk ⋅ Vulnerability ⋅ Adaptation 
Indiana University Press provides research that brings forth the historical context, current, and future weather 
patterns from climate change within the Midwest. Additionally, it illustrates the various risks and hazardous 
exposure for the human species and environment. Important divisions of this research touch base on renewable 
energy, infrastructure, mitigation, human health, and climate adaptation. 

 
Raven, M.  (2015).  G7 Puts the End of Fossil Fuels on the Global Agenda, Now for More 
Action to Get Us There.  Climate Action Network International.  Retrieved from:  
http://www.climatenetwork.org/press-release/g7-puts-end-fossil-fuels-global-agenda-now-
more-action-get-us-there 
Fossil Fuels ⋅ Climate Change ⋅ Funding ⋅ Negotiations ⋅ International 
The Group of Seven is made up of the following seven countries: Canada, France, Germany, Great Britain, Italy, 
Japan, and the United States. The organization focuses on economic teamwork.  Also known as G7, this group 
commented while in Bonn, Germany in a press release on climate change and stated it would like to decarbonize 
the globe this era.  Germany’s representative, Chancellor Angela Merkel, stated that Germany will double its 
climate funding to 4 billion dollars.  However, the main message of the meetings held in Germany urge for faster 
action and investing more in sustainable energies, infrastructure, research, transportation, and coal elimination. 

 
Remix: The New Standard in Transit Planning. (2015). Code for America. Retrieved from: 
http://getremix.com/ 
Technology ⋅ Public Engagement ⋅ Transit ⋅ Transportation ⋅ Citizens ⋅ Workshops 
Remix (previously known as Transitmix) is an online tool that may not be the best overall platform for community 
engagement; however, it can serve as a great resource or activity for a community workshop. Public 
transportation as we have read can be a key strategy/component of a CAP and remix could be a creative way for 
citizens to get involved in submitting their own ideas and preference for public transit and bus routes in their city or 
area.  
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Riedy, C., Herriman, J., Ross, K.,Lederwasch, A.,  & Boronyak, L. (2013). Innovative 
Techniques for Local Community Engagement on Climate Change Adaptation. University of 
Technology, Sydney, Australia. Retrieved on 24 June, 2015 from: 
 http://global-cities.info/wp-content/uploads/2013/11/Innovative-Technologies.pdf   
Engagement ⋅ Community ⋅ Pilot ⋅ Activity 
Planning requires communities to identify their own problems, and formulate strategies to tackle them. This 
document contains best practices on how to involve communities in Australia for climate change adaptation 
planning. Cities in the United States can learn from Australia, a country that has also experienced climate change 
impacts.  This document can be used as a reference to design community engagement in climate change 
adaptation at the local level.  

 
Smart Growth America. (2015). Leadership Institute, Smart Growth Implementation Toolkit. 22 
June 2015. Retrieved from: 
 http://www.smartgrowthamerica.org/leadership-institute/implementation-tools 
Smart Growth ⋅ Tools ⋅ Implementation ⋅ Policy ⋅ Incentives 
The Implementation Toolkit aims to provide planners and municipalities with the tools they need to succeed in 
smart growth. The toolkit includes seven components that are important throughout the implementation process. 
As municipalities grow and expand, the toolkit can help planners grow in a more sustainable manner, a co-benefit 
of planning for climate change.  
 
Smith, Joel B., Vogel, Jason M., Cruce, Terri L., Seidel, Stephen, & Holsinger, Heather A.  
(2010). Adapting To Climate Change: A Call For Federal Leadership. Retrieved from: 
 http://www.c2es.org/docUploads/adaptation-federal-leadership.pdf. 
Climate Change ⋅ United Nations ⋅ Negotiations ⋅ Biodiversity ⋅ Ecosystems ⋅ Leadership 
Above is an initiative that lays out collective planning that should be adopted by the society in order to 
“mainstream,” the concept of climate change.  An example would be Leonardo DiCaprio’s star power to spread 
his stance on climate change by being an ambassador for the UN Climate Summit.  There are federal and state 
strategies that are a necessity for the survival of the human species and this guide is a strong source for 
reference.  Another point from this reading includes the support for increased research on the cost, impact, and 
reality of biodiversity, ecosystems, infrastructure, energy, and health stemming from climate change.  

 
Srikrishnan, Maya. (2014). Climate Change Reflected in Altered Missouri River Flow, Report 
Says. Los Angeles Times. 17 August 2014. Wen 24 June 2015. Retrieved from: 
http://www.latimes.com/nation/la-na-missouri-river-20140817-story.html 
Missouri River ⋅ Climate Change ⋅ Midwest ⋅ Temperature ⋅ Precipitation ⋅ Predictions ⋅ Drought 
⋅ Flooding ⋅ Resources 
The Missouri River System is one of the key resources for Midwesterners. Any change in the flow or 
characteristics of the Missouri River or its tributaries carries serious consequences for the people who depend on 
it for water or those who live near its banks. This article details recent data and anecdotal evidence that climate 
change is already affecting the way the river behaves. At times drought is seriously reducing its flow, and other 
times, heavy rains are leading to increased floods and erosion. For planners and community leaders whose 
communities sit along the river or who depend on it for water or trade, the impacts of changes of the Missouri 
River must be continually monitored and evaluated. 
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Story of Stuff. (2014). The Project. Retrieved from: http://storyofstuff.org/ 
Consumerism ⋅ Education ⋅ Communication ⋅ Tools  
The Story of Stuff originated as a short documentary on consumerism, however, it has progressed into a 
movement consisting of short educational online videos. Communication of the current environmental issues 
including climate change and cap and trade are covered in captivating cartoons. These videos are just one of 
many tools that could be useful (or inspirational) when communicating about the facts or impacts of climate 
change to a variety of audiences. 

 
United States Department of Energy. (2012). Climate Change and Infrastructure, Urban 
Systems and Vulnerability. Retrieved on 24 June, 2015 from: 
 http://www.esd.ornl.gov/eess/Infrastructure.pdf 
Climate Change ⋅ Infrastructure ⋅ Urban Systems ⋅ Vulnerability 
Climate change will have great impacts on urban infrastructure. This report provides a range of assessments on 
the urban infrastructure components that are vulnerable, or prone to degrade if extreme weather events occur. 
The report suggests possible strategies to combine the data behind the science to what we currently know about 
the resiliency of infrastructure already in place. Additionally, a key component of the report is focuses on 
strategies for adaptation. 

 
United States Environmental Protection Agency.  Midwest: Climate Impacts in the 
Midwest.  Web.  24 June 2015.  Retrieved from: 
http://www.epa.gov/climatechange/impacts-adaptation/midwest.html 
Climate Change ⋅ Midwest ⋅ Climate Impacts ⋅ Adaptation Examples ⋅ Health ⋅ Ecosystems 
This resource provides the public with a basic understanding of how climate change impacts the Midwest area 
specifically. In the Midwest, climate change could impact human health and increase heat-related disease. It 
could also dramatically affect agriculture in the area.  

 
United States Global Change Research Program.  (2012).  The National Global Change 
Research Plan 2012-2021: A Strategic Plan for the U.S. Global Change Research Program. 24 
June 2015.  Retrieved from: http://www.globalchange.gov/browse/reports/national-global-
change-research-plan-2012–2021-strategic-plan-us-global-change 
USGCRP ⋅ Research ⋅ Global Change ⋅ Climate Theory ⋅ Strategic Plan 
This document is a ten-year Strategic Plan that advances the climate change conversation and shares information 
from multiple collaborative efforts across different agencies. The goals of this report are: advance science, inform 
decisions, conduct sustained assessments, and communicate and educate. The USGCRP strives to better 
understand Earth’s natural systems while working to find the means to combat climate change on a global scale.  

 
Union of Concerned Scientists.  (2009).  Confronting Climate Change in the U.S. Midwest: 
Missouri. Cambridge, MA: Author.  Retrieved from:  
http://www.ucsusa.org/sites/default/files/legacy/assets/documents/global_warming/climate-
change-missouri.pdf 
Extreme Weather Events ⋅ Global Warming ⋅ Threats ⋅ Air Quality ⋅ Pollution ⋅ Biodiversity 
Missouri encounters effects of global warming through severe summer heat, dangerous thunderstorms, and 
additional threats to the farming industry. This report presents new projections of these potentially devastating 
results, as well as, threats to water quality, air pollution, and increased insect life.  
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http://www.ucsusa.org/sites/default/files/legacy/assets/documents/global_warming/Heat-in-the-
Heartland-Full-Report.pdf 
Temperature ⋅ Heat ⋅ Economics ⋅ Health ⋅ Mitigation Strategies 
With a consistent increase in average temperatures over the last 60 years, the Midwest region is experiencing a 
growing risk of health issues and economic woes. This report aims primarily at investigating and further 
understanding this dramatic increase in seasonal temperatures while studying the efforts major metropolitans are 
taking to mitigate these issues.  

 
United States Environmental Protection Agency. (2013). Climate Impacts in the Midwest. 
Washington, D.C. Retrieved from: 
http://www.epa.gov/climatechange/impacts-adaptation/midwest.html 
Impacts ⋅ Planning ⋅ Policy ⋅ Adaptation ⋅ Best Practices ⋅ Climate 
Keeping abreast of the EPA’s cutting edge predictions about the potential impacts of climate change in the 
Midwest will be important for planners and other policy makers as they make decisions that will guide the futures 
of their communities. The EPA’s Climate Impacts & Adaptation resource provides examples and best practices for 
communities looking to better prepare for the various eventualities associated with climate change.  

 
United States Environmental Protection Agency. (2013). 2013 Green House Gas Emissions 
from Point Source. Retrieved from: http://ghgdata.epa.gov/ghgp/main.do 
Emissions ⋅ Greenhouse Gas ⋅ Data ⋅ Geography ⋅ Point Source 
This website contains a database and information regarding Point Source Greenhouse gas 
emissions throughout the United States. The website has navigation tools that lead to the 
interested geographical locations, find the types and level of greenhouse gases emitted, and 
other related data and information. Thus, the website can be used to find out types of point 
sources distributed in the researched cities, or counties.  

 
United States Environmental Protection Agency. (2014). Motor Vehicle Emission Simulator 
(MOVES): Using MOVES for Estimating State and Local Inventories of On-Road Greenhouse 
Gas Emissions and Energy Consumption. Retrieved from: 
 http://www.epa.gov/oms/stateresources/420b12068.pdf 
Greenhouse Gas ⋅ Emissions ⋅ Jurisdiction ⋅ Local ⋅ Transportation ⋅ Energy 
The document outlines the method and tools used to create Green House Gas Emission inventories at the 
different jurisdictional levels; it includes local city level and county. All on-road motorized vehicles are assessed to 
estimate the quantity of Greenhouse gases emitted.  This document can be used to identify the current energy 
consumption and emissions. 

 
University of Missouri. (2015). Missouri Climate Center. Web. 24 June 2015. Retrieved from: 
http://climate.missouri.edu/climate.php 
Missouri ⋅ Weather ⋅ Climate Change ⋅ Midwest ⋅ Temperature ⋅ Precipitation 
The University of Missouri’s Climate Center online features a detailed and thorough explanation of the unique 
variability of the state’s climate and weather. In addition, the site features links to historical climate data for 
Missouri and other resources pertaining to Missouri’s weather and climate. This resource is particular useful for 
those planning for climate change in Missouri to understand the current state of Missouri’s climate as well as to 
understand its past climate history.  
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Vahid, R. (2013). Assessing Impacts of Climate Change on Kansas Water Resources: Rainfall 
Trends and Risk Analysis of Water Control Structures. Kansas State University. Retrieved 
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Kansas ⋅ Precipitation Pattern ⋅ Rain ⋅ Climate ⋅ Weather 
This research study discusses the impacts of climate change on the precipitation pattern in the state of Kansas. 
The study reveals that Southeast Kansas has experienced extreme precipitation events. The study can be used to 
explain the current and future climate state in terms of rain pattern. 
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Visual Glossary 
 
Adaptation 

 

“Adaptation” refers to efforts by society or 
ecosystems to prepare for or adjust to future 
climate change. These adjustments can be 
protective (i.e., guarding against negative impacts 
of climate change), or opportunistic (i.e., taking 
advantage of any beneficial effects of climate 
change). 
 
Source: Environmental Protection Agency. (2015). 
Adaptation Overview. Web. Retrieved from:  
http://www.epa.gov/climatechange/impacts-
adaptation/adapt-overview.html 
 

 
 

 

Active Transportation 

 

The transportation sector is a large contributor to 
greenhouse gas emissions. Active transportation 
generally refers to cycling and pedestrian 
transportation. These forms of transportation have 
many co-benefits in addition to decreasing carbon 
emissions. 
 
Source: Estrella Mountain Community College. 
(2015). Trip Reduction. Web. Retrieved from: 
http://www.estrellamountain.edu/sustainability/tripre
duction-0 
 

 
Anthropogenic 

 
 

Resulting from or produced by human beings. In 
the climate change context, it means that human 
beings likely cause global warming. 
 
Source: IPCC. (2007). Climate Change 2007: 
Working Group II: Impacts Adaptation, and 
Vulnerability, Glossary. Web. Retrieved from: 
(http://www.ipcc.ch/publications_and_data/ar4/wg2/
en/annexessglossary-a-d.html 
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Anticipatory Planning 

 
 

Anticipatory (rather than reactive) planning is a 
necessity to mitigating hazards and building 
resilient communities. Planners must be proactive 
in their strategies and approaches to climate 
change. 
 
Source: Live Help Now. (2013). Reactive vs. 
Proactive Customer Service. Retrieved from: 
http://blog.livehelpnow.net/reactive-vs-proactive-
customer-service/ 
 
 

 
Cellulosic Ethanol 

 
 

A renewable type of energy that is a combination 
of, wood, parts of plants, and grass. 
 
Source: Gies, Erica. "For Cellulosic Ethanol 
Makers, The Road Ahead Is Still Uphill." 
Environment360. November 4, 2014. Accessed 
June 18, 2015. Retrieved from: 
http://e360.yale.edu/feature/for_cellulosic_ethanol_
makers_the_road_ahead_is_still_uphill/2821/. 
 

 
 
Climate 

 

The difference between weather and climate is a 
measure of time. Weather is what conditions of the 
atmosphere are over a short period of time, and 
climate is how the atmosphere "behaves" over 
relatively long periods of time. 
 
Source: NASA. (2105). NASA-What’s the 
Difference Between Weather and Climate? Web. 
Retrieved from:  
https://www.nasa.gov/mission_pages/noaa-
n/climate/climate_weather.html 
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Climate Action Plan  

 

Climate action planning is critical in order to reduce 
emissions. ICLEI – Local Governments for 
Sustainability outlines a planning process can be 
broken down into five key steps, however, 
recognizing achievements is also important in 
helping communities stay positive. 
 
Source:  Cool California. (2015). Climate Action 
Planning. Web. Retrieved from: 
http://www.coolcalifornia.org/article/climate-action-
planning   

 
 
Climate Change Mitigation  

 

Climate Change Mitigation refers to efforts to 
reduce or prevent emission of greenhouse gases. 
Mitigation can mean using new technologies and 
renewable energies, making older equipment more 
energy efficient, or changing management 
practices or consumer behavior. 
 
Source: United Nations Environment Program. 
(2015). Climate Change Mitigation. Web. Retrieved 
from: 
http://www.unep.org/climatechange/mitigation/ 
 

 
 
Co-benefits of Climate Change Policy 

 
 

Co-benefits are the added benefits we get when we 
act to control climate change, above and beyond 
the direct benefits of a more stable climate. They 
are sometimes referred to as "multiple benefits" or 
"synergies".  
 
Source: Syracuse University; Engineering and 
Computer Science. Clean Air and Health Co-
benefits of US Power Plant Carbon Standards. 
Retrieved from: http://engIcs.syr.edu/ourI
departments/civilIandIenvironmentalI

engineering/research/natureIclimateIchangeIcleanI

airIarticle/ 
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CO2 Emissions 

 
 

Atmospheric concentrations of carbon dioxide, 
methane, and nitrous oxide have increased to 
levels unprecedented in at least the last 800,000 
years. Carbon dioxide concentrations have 
increased by 40% since pre-industrial times, 
primarily from fossil fuel emissions.  
 
Source: Intergovernmental Panel on Climate 
Change (2013). IPCC Fifth Assessment Report: 
Mitigation of Climate Change – The Physical 
Science Basis, Working Group I Contribution  

 
Comprehensive Plan 

 

A comprehensive plan can be a tool for planning 
the future growth or decline of a local community. 
Most importantly, a comprehensive plan can be 
used to address the constant change and evolution 
of a community. Comprehensive plans are 
sometimes referred to as land use plans. 
 
Source: University of Illinois Extension. (2015). 
Local Community Resources: Comprehensive 
Planning. Web. Retrieved from: 
http://extension.illinois.edu/lcr/comprehensiveplanni
ng.cfm 
 

 
Disaster 

 

A disaster is a sudden, calamitous event that 
seriously disrupts the functioning of a community or 
society and causes human, material, and economic 
or environmental losses that exceed the 
community’s or society’s ability to cope using its 
own resources. Though often caused by nature, 
disasters can have human origins. 
 
Source: International Federation of Red Cross and 
Red Crescent Societies. (2015). What is a 
Disaster? Web. Retrieved from: 
https://www.ifrc.org/en/what-we-do/disaster-
management/about-disasters/what-is-a-disaster/ 
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Ecology 

 
 

The focus on the natural, living environment. 
 
Source:  Hall, Charles.  (2014. October 
26).  Ecology.  The Encyclopedia of the 
Earth.  Retrieved from: 
http://www.eoearth.org/view/article/151932/ 
 

 
Economy 

 
 

The focus on the management of resources and 
growth in terms of profitability. 
 
Source: Liu, Larry.  (2014).  What is a Just 
Economic System?  The Spectrum: A Publication 
of the University of Pennsylvania Government and 
Politics Association. April 22, 2014. Web. Retrieved 
from: http://pennspectrum.org/2014/04/22/what-is-
a-just-economic-system/ 
 

 
Ecosystem Services 

 

Benefits that society gains and relies upon that are 
produced by natural systems in the environment. 
Ecosystem services have been classified into the 
following four categories: supporting, provisioning, 
cultural, and regulating.  
 
Source:  Fresh Water Watch. (2015). Ecosystem 
Services. Retrieved from: 
https://freshwaterwatch.thewaterhub.org/content/ec
osystem-services  
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Emissions Inventory 

 
 

An emissions inventory is a database that lists, by 
source, the amount of air pollutants discharged into 
the atmosphere of a community during a given time 
period. 
 
Source: EPA. (2015) Emissions Inventory. Air 
Quality Management Online Portal. Retrieved from 
http://www.epa.gov/airquality/aqmportal/manageme
nt/emissions_inventory/ 
 
 

 
 
Environmental Justice 

 

Environmental Justice is the fair treatment and 
meaningful involvement of all people regardless of 
race, color, national origin, or income with respect 
to the development, implementation, and 
enforcement of environmental laws, regulations, 
and policies.  
 
Source: EPA (2015). What is Environmental 
Justice? Web. Retrieved from: 
http://www.epa.gov/environmentaljustice/ 

 
 
Equity 

 
 

The process of being fair rather than equal in 
offering more help where more help is needed. 
 
Source: The Problem with Equality.  Office of 
Equity and Human Rights. Web. Retrieved from 
https://www.portlandoregon.gov/oehr/article/44954
7? 
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Extreme Weather Events 

 
 

The frequency of extreme weather and climate 
events such as droughts, heat waves, and 
tornadoes have increased in the last decades, and 
evidence increasingly indicates that these events 
are related to human caused climate change.  
 
Source: US Global Change Research Program 
(2014). US National Climate Assessment: Climate 
Change Impacts in the United States. Web. 
Retrieved from: nca2014.globalchange.gov 
 

 
 
Forest Disturbance 

 
 

Increasing rates of tree mortality are correlated with 
rising temperatures and disruptions in the water 
cycle. This phenomenon can contribute to forest 
destruction through wildfires, drought, infestation, 
and tree stress. 
 
Source: US Global Change Research Program 
(2014). US National Climate Assessment: Climate 
Change Impacts in the United States. Web. 
Retrieved from: nca2014.globalchange.gov 
 

 
 
Gentrification Conflict 

 
 

The tension between livability and equity, or the 
conflict between the preservation of poorer urban 
neighborhoods and the redevelopment of those 
neighborhoods to attract a higher-income 
population 
 
Source: Renn, Aaron M.  (2013, May 14).  Why 
Gentrification?  Web. Retrieved from 
http://www.newgeography.com/content/003701-
why-gentrification 
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Geothermal 

 
 

Energy that is created from the heat found within 
planet Earth. 
 
Source: "Geothermal Energy." (2015). Geothermal 
Energy, What Is Geothermal Power, Where Does It 
Come From? Web. Accessed June 19, 2015. 
Retrieved from: 
http://www.altenergy.org/renewables/geothermal.

html.   
 

 
Green Cities Conflict 

 
 

The tension between livability and ecology, or the 
conflict between the natural and the built 
environments. 
 
Source: How can we make European cities 
greener? (2013).  Debating Europe.  Web. 
Retrieved from 
http://www.debatingeurope.eu/2013/09/18/can-
make-europes-cities-greener/ 
 

 
 
Greenhouse Gas/Greenhouse Gas Effect 

 
 

This three-dimensional house picture is like a 
greenhouse epitomized as the planet earth. Energy 
from the sun cannot get its way out to the 
atmosphere. The energy is trapped inside the 
house. Something blocks it to go out.  Thus, the 
energy remained inside to warm the house or 
planet earth. This happens in the natural energy 
cycle, and is normal. 
 
Source: Bridged County Borough Council. (2013). 
Climate Change What is it? England, UK. Web. 
Retrieved from: 
http://www1.bridgend.gov.uk/services/home-
energy-efficiency/climate-change.aspx 
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Growth Management Conflict 

 
 

The tension between livability and economy, or the 
conflict involved in unmanaged development and 
providing a livable environment. 
 
Source: Buzzacco-Foerster, Jenna.  (2012, April 
29).  Lighthouse Project: Our Future, Our Choices: 
Development, nature and wildlife co-exist in the 
future.  Naples Daily News.  Retrieved from: 
http://www.naplesnews.com/lighthouse/lighthouse-
development-nature-wildlife-coexist 
 
 

 
Hazard  

 

Hazards are severe and extreme weather and 
climate events that occur naturally in all parts of the 
world, although some regions are more vulnerable 
to certain hazards than others. Natural hazards 
become natural disasters when people’s lives and 
livelihoods are destroyed. 
 
Source: World Meteorological Organization. (2015). 
Natural Hazard. Web. Retrieved from: 
https://www.wmo.int/pages/themes/hazards/index_
en.html 
 

 
Hazard Assessment 

 
 

Hazard assessment provides the factual basis for 
estimating the likely costs and benefits of 
alternative land use scenarios and various 
strategies for reducing risks. Three levels of 
sophistication: 1) hazard identification, 2) 
vulnerability assessment, and 3) risk analysis.   
 
Source: Burby, R.J. (1998). Cooperating with 
Nature: Confronting Natural Hazards with Land-
Use Planning for Sustainable Communities. 
Washington, DC: Joseph Henry/National Academy 
Press.  
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Hazard Mitigation 

 
 

The policies and actions that can be implemented 
over the long term to reduce risk and future losses 
to a community caused by natural disasters. 
 
Source: Federal Emergency Management Agency 
(2015). Multi-Hazard Mitigation Planning. Web. 
Retrieved from: https://www.fema.gov/multiI
hazardImitigationIplanning 
 
 

Kyoto Protocol 

 
 

A legally binding agreement among developed 
States (Countries) to decrease global emissions by 
recognizing their fault from consequences of 
industrialization. 
 
Source: "Kyoto Protocol." (2010). United Nations 
Framework Convention On Climate Change. 
Accessed June 18, 2015. Web. Retrieved from: 
http://unfccc.int/kyoto_protocol/items/2830.php.! 
 
 

 
 
Leadership for Energy and Environmental Design (LEED) 

 
 

Leadership for Energy and Environmental Design 
(LEED) is a building certification program to 
promote best practices in the field. Certification is 
based on a points system for green strategies and 
practices. 
 
Source: U.S. Green Building Council. (2015). 
LEED. Web. Retrieved from: 
http://www.usgbc.org/leed 
 
 

 
 



!

 39 

Climate Change Action Plan 

Livability 

 
 

The focus on everyday place-making through 
infrastructure, preservation of space, and civic 
engagement. 
 
Source: Connecticut by the Numbers.  (2014, 
August 2).  Report Calls for Transition to Livable 
Communities across Connecticut.  Web. Retrieved 
from http://ctbythenumbers.info/2014/07/02/report-
calls-for-transition-to-livable-communities-across-
connecticut/ 
 

 
 
National Flood Insurance Program 

 
 

The National Flood Insurance Program (NFIP) 
provides a means for property owners to acquire 
subsidized flood insurance otherwise unobtainable 
on the open market. The NFIP offers flood 
insurance to homeowners, renters, and business 
owners if their community participates in the NFIP. 
Participating communities agree to adopt and 
enforce ordinances that meet or exceed FEMA 
requirements to reduce the risk of flooding. 
 
Source: FloodSmart.gov (2015). About the National 
Flood Insurance Program. Web. Retrieved from: 
https://www.floodsmart.gov/floodsmart/pages/abo
ut/nfip_overview.jsp 

 
Penstock 

 
 

This term is used to describe the pipe that allows 
for the mass amount of water transporting from 
reservoir or rivers to flow efficiently to a designated 
ending point.  
 
Source: "The Penstock." (2015). Foundation for 
Water and Energy Education. Web. Accessed June 
19, 2015. Retrieved from: http://fwee.org/ 
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Photovoltaic (Solar Electric) 

 
 

This process is successful through the use of 
semiconductors that essentially soak in the sunlight 
from flowing electronic energy. 
 
Source: "Photovoltaic (Solar Electric)." (2015). 
SEIA. Accessed June 19, 2015. Web. Retrieved 
from: http://www.seia.org/policy/solarI
technology/photovoltaicIsolarIelectric.!! 

 
Risk 

 

Risk is a statement of probability that an event will 
cause x amount of damage, or a statement of the 
economic impact in monetary terms that an event 
will cause. Combining the vulnerability in 
relationship with the hazard allows you to assess 
the risk.  
 
Source: USGS (2015). USGS Natural Hazards 
Programs: Lessons Learned for Reducing Risk. 
Web. Retrieved from: 
http://water.usgs.gov/wid/html/HRDS.html 
 

 
Sectoral and Cross-Sectoral Mitigation and Adaptation 

 
 

Integrated actions taken and coordinated with other 
sectors in climate change mitigation and 
adaptation. Climate change is contributed to by a 
wide range of sector sand complicated sources.  
 
Source: Barker, T. et al., (2007). Mitigation from a 
cross-sectoral perspective. In Climate Change 
2007: Mitigation. Contribution of Working Group III 
to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change, 
Cambridge University Press, Cambridge, United 
Kingdom and New York, NY, USA. Web.  
Retrieved from:!
https://www.ipcc.ch/pdf/assessmentI

report/ar4/wg3/ar4Iwg3Ichapter11.pdf  
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Smart Growth  

 
 

Smart growth is a way to build towns and cities 
that:  
1) promotes pedestrian traffic and is transit 
oriented,  
2) preserves open spaces and protects the 
environment,  
3) features town centers, and  
4) is built in a resilient manner to mitigate threats 
from natural hazards. 
 
Source: Smart Growth America. (2015). What is 
“Smart Growth”? Web. Retrieved from: 
http://www.smartgrowthamerica.org/whatIisI

smartIgrowth 
 
Sustainability/Livability Prism 

 
 

A tool used by planners in order to identify areas of 
concern that are being overlooked during the 
decision-making process. 
 
Source: Agnes. (2006, November 8). 
Sustainability/Livability Prism: A Conceptual Tool to 
Assess a Spectrum of Land Use Planning 
Challenges. Web. Retrieved from: 
http://planatic.wordpress.com 
 
 

 
Urban Heat Island Effect 

 
 

The urban heat island effect refers to significantly 
increased temperatures in cities and metropolitan 
areas. This rise in temperature is due to the mass 
amounts of surfaces that store heat, as well as, 
heat produced from energy usage. 
 
Source: Healthy Urban Habitat. (2015) Urban Heat 
Islands. Web. Retrieved from: 
http://healthyurbanhabitat.com.au/urban-heat-
islands/  
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Urban Sprawl 

 
 

Land development that is low density and 
dispersed. This sort of development often takes 
form through homogenous land use that is 
automobile oriented. 
 
Source: Collman, Ashley. (April 28, 2014) Decoding 
the hidden circles of suburbia: Photographer takes 
stunning pictures of America's urban sprawl from 
the sky. Web. Retrieved from: 
http://www.dailymail.co.uk/news/article-
2615458/The-hidden-crop-circles-suburbia-
Photographer-takes-stunning-pictures-Americas-
urban-sprawl-sky.html  

 
 
Volatile Organic Compound 

 
 

Gases commonly released into the atmosphere 
ranging from paints, household cleaning supplies, 
pest killers, construction supplies, furniture, crafting 
accessories, business machinery such as fax 
machines, copiers, and printers, etc. Their levels of 
toxicity differ from amount and level of exposure 
whether that is inside or outside. 
 
Source: Guide Staff, Green Home. (2009).  
"Selecting Green Paint." Green Home Guide by US 
Green Building Council's Green Home Guide. 
Accessed June 19, 2015. Web. Retrieved from: 
http://greenhomeguide.com/know-how/article/selecting-green-

paint.   
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Vulnerability 

 

Vulnerability describes the characteristics and 
circumstances of a community, system or asset 
that make it susceptible to the damaging effects of 
a hazard. There are many aspects of vulnerability, 
arising from various physical, social, economic, and 
environmental factors. 
 
Source: Office of Disaster Preparedness and 
Management (2015). Vulnerability and Risk. Web. 
Retrieved from: http://www.odpm.gov.tt/node/162 
 

 
 
Water Cycle  

 
 

The continuous movement of water on, above, and 
below the earth’s surface. Climate change will 
disrupt the water cycle as the atmosphere 
becomes warmer. Evaporation rates have the 
potential to increase, ultimately leading to higher 
quantities of heavy precipitation events.  
 
Source: NASA Earth Observatory (2015). The 
Water Cycle and Climate Change. Retrieved from: 
http://earthobservatory.nasa.gov/Features/Water/p
age3.php 
 

  
Weather 

 

The difference between weather and climate is a 
measure of time. Weather is what conditions of the 
atmosphere are over a short period of time, and 
climate is how the atmosphere "behaves" over 
relatively long periods of time. 
 
Source: NASA. (2105). NASA-What’s the 
Difference Between Weather and Climate? Web. 
Retrieved from:  
https://www.nasa.gov/mission_pages/noaa-
n/climate/climate_weather.html 

  


