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Introduction
Climate change is a global phenomenon that creates local impacts.  Two changes to Iowa’s climate are occurring already:
shorter winters with fewer cold extremes, and more heavy and extreme precipitation. In the future, there is relatively high
confidence that those two changes will continue to increase in frequency and intensity, and also that Iowa will begin to
experience heat extremes beyond the historical variability of the climate. There is somewhat lower confidence that
drought, and also tornadoes, hail and straight-line wind will increase in frequency and/or intensity as a result of climate
change in the future.

While the science behind climate change is complex, many of the solutions to reducing impacts are already a part of
Ames municipal government expertise.  In many instances, responding to climate change does not require large scale
changes to municipal operations, but simply requires adapting exiting plans and polices to incorporate knowledge about
changing levels of risk across key areas such as public health, infrastructure planning and emergency management.

Incorporating this knowledge not only protects our communities from growing risk, but climate adaptation strategies
can also increase jobs, improve public health and the overall livability of our communities.  Strategies which strengthen
resilience in time of emergency also help communities thrive even more during good times.

Area 24.3 sq miles
15,532 Acres

Parks, Recreation & Preserves (1997) 1,230 Acres
Population (2018) 66,498
Households (2017) 25,123
Employment (2017) 36,233

City of Ames

1-2 Ames Climate Vulnerability Assessment







Click to
Return to TOC



.







Click to
Return to TOC









Click to
Return to TOC



1.7°
15%
42%
2 days

10 days

-9 days

6-11°F
-9 to 15%

30%
+55 days

48 days

-45 days

245%

$4,908,700
502 events - an increase of 36%
370 events

61%







Click to
Return to TOC



11
miles

159
feet





Ames,
Iowa

Bryan,
Texas



Click to
Return to TOC



Increased Risk of Extreme ColdIncreased Risk of Extreme Heat
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(Source: US Climate Resilience Toolkit, NASA, Climate Central)

More than 70,000 people in Iowa are especially
vulnerable to extreme temperatures.

Climate Risks to Ames
The projected changes to the city’s climate in the coming decades represent potential risks to residents.  These risks
are particularly acute in populations especially vulnerable to them such as children, seniors, and those with
disabilities – see Vulnerable Populations section for more information.  Below are some of the
more significant risks to the city’s population:

Extreme Weather / Temperature:
Certain groups of people are more at risk of stress, health impacts, or death related to Extreme Weather events
including heat stress, tornadoes, wind storms, lightning, wildfires, winter storms, hail storms, and cold waves.  The
risks related to extreme weather events include traumatic personal injury (tornadoes, storms), carbon monoxide
poisoning (related to power outages), asthma exacerbations (wildfires, heat stress), hypothermia/ frostbite (cold
waves, winter storms), and mental health impacts.

Vulnerability to heat stress can be increased by certain variables including the presence of health conditions like
diabetes and heart conditions; demographic and socioeconomic factors (e.g. aged 65 years and older living alone);
and land cover (e.g. Low percentage tree canopy cover). Studies of heat waves and mortality in the United States
demonstrate that increased temperatures or periods of extended high temperatures have increased heat-related
deaths.  During heat waves, calls to emergency medical services and hospital admissions have also increased.

According to the US National Climate and Health Assessment:
“While it is intuitive that extremes can have health impacts such as death or injury during an event (for
example, drowning during floods), health impacts can also occur before or after an extreme event as
individuals may be involved in activities that put their health at risk, such as disaster preparation and post-
event cleanup. Health risks may also arise long after the event, or in places outside the area where the event
took place, as a result of damage to property, destruction of assets, loss of infrastructure and public services,
social and economic impacts, environmental degradation, and other factors. Extreme events also pose unique
health risks if multiple events occur simultaneously or in succession in a given location, but these issues of
cumulative or compounding impacts are still emerging in the literature.”

In addition, extreme weather can cause economic stress.  Property damage, business closure, crop loss, job loss,
and employment “down time” can all be caused by extreme storms, weather, and temperatures.  These economic
impacts can affect individuals, families, businesses, and communities at large.

According to the North American Electric Reliability Corporation,  the leading cause of electric transmission outages
(in terms of electric outage count) in Iowa is Severe Weather - Heat Wave.
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Tree Canopy Existing  Tree Canopy
 Tree Canopy Coverage

(acres)

City of Ames:

Des Moines:

Dubuque:

National Average:

23%

27.1%

3,514.48

29%15,029.3

30%5,946.97

Climate Impact Multiplier - Tree Canopy
A healthy and extensive tree canopy within developed areas can mitigate the impacts of heat stress, water impacts,
increased levels of precipitation and drought, and air quality impacts.  “Urban forests” deliver a range of environmental,
health, and social benefits. Shaded surfaces can be anywhere from  25°F to 45°F cooler than the peak temperatures of
unshaded surfaces.  Trees cool communities, reduce heating and cooling costs, capture and remove air pollutants
including CO2 from the air; strengthen quality of place and local economies, improve the quality of storm water entering
rivers and streams, reduce storm water infrastructure costs, improve social connections, positively contribute to property
value, improve pedestrian/recreation experiences, reduce mental fatigue, improve overall quality of life for residents, and
provide habitat to support biodiversity.

A healthy tree canopy mitigates heat stress in developed areas by providing direct shading on buildings and through
transpiration cooling.  Neighborhoods well shaded by street and yard trees can be up to 6-10 degrees cooler than
neighborhoods without, reducing overall energy needs.  Just three trees properly placed around a house can save up to
30% of energy use.

City of Ames Tree Canopy
The Iowa Department of Natural Resources, in partnership with the United States Department of Agriculture Forest
Service and the Iowa Urban Tree Council has estimated the total urban tree canopy coverage of communities throughout
Iowa.  The data from that study below was developed using high resolution land cover dataset, target year 2009, in
conjunction with the incorporated boundaries from the 2010 census data. Zonal statistics were acquired using ArcGIS
10.1.
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Planting Climate Adaptive Trees

Tree canopies in Iowa also have some vulnerabilities associated with the current and projected impacts of climate
change.  Trees have a degree of vulnerability to changes in temperature ranges, precipitation patterns, soil temperature
and moisture levels, and changes to winter processes and growing season length.  Climate change also introduces the
potential for introducing new or expanding the life cycle or range of existing tree pests - such as Emerald Ash Borer (EAB)
which can cause vast damage to existing tree stock.

According to the US Forest service, urban forests are very susceptible to a number of climate change factors including
species invasion, and insect and pathogen attack.   These stressors will make it more difficult to preserve or increase
canopy cover in Iowa communities.  Conducting tree canopy studies and creating climate adaptive tree canopy policies
will help Iowa communities in adapting to these stressors.

Species projected to have negative stressors in the Ames region include Aspen, Birch, White Pine, Red Oak, Red Pine, and
Red Maple.  Extended drought conditions and warming winters may also negatively impact other species such as Sugar
Maple, White Oak, and Basswood.  Finally, increased growing seasons will result in taller trees which may be more
susceptible to damage in extreme weather events.  Boulevard, streetscape, and parking lot trees are particularly
vulnerable due to decreased snow cover, increased freeze/thaw cycles, salt exposure, and increased chemical exposure.
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The measure of a country's greatness should be based
on how well it cares for its most vulnerable populations.

Mahatma Gandhi
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Findings - City’s Climate Impact Multipliers
Based on the summary of vulnerable population findings from the previous page, it is appropriate to re-visit some of the
City’s Climate Impact Multiplier characteristics defined in Section 7 to determine which, if any, of those characteristics
should be addressed in the City’s prioritized Adaptation and Resilience Goals and Strategies.  A review of these
characteristics in light of the vulnerable population findings will enable a prioritization of strategies and geographic focus
for addressing the combination of anticipated climate impacts and the community’s climate impact multiplier and
vulnerable population characteristics.

Based on the City’s vulnerable population findings, a review of the City’s Climate Impact Multiplier characteristics
provides:

Findings - Impervious Surface, Tree Canopy, and Heat Island
The City’s average existing Tree Canopy coverage of 23% is below the national average indicating there are likely
portions of the City which could benefit from increased tree canopy.  Identifying opportunities for increased greenspace
and decreasing impervious surfaces - particularly dark pavement areas - in these portions of the community would also
be beneficial in mitigating heat island effects.

The graphic below illustrates building density and exposure within the City.  Darker colors represent increased shading
on buildings while lighter colors represent increased sun exposure.   Areas which have both higher density and higher
solar exposure (lighter color) are areas likely to experience micro climate heat island effects and would benefit from anti-
heat island strategies particularly those in the tracts with the highest impact sensitivities.

Impervious Surface
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Findings - Climate Resilience Indicators
Based on the City’s increased risk sensitivity of Air Quality the EPA Environmental Indicators of
particular concern are Diesel Particulate Matter in which Ames ranks in the 78th percentile in
the State, Respiratory Hazard Index in which Ames ranks in the 66th percentile in the State,
Traffic Proximity and Volume in which Ames ranks in the 93rd percentile in the State, and
Hazardous Waste Proximity in which Ames ranks in the 90th percentile in the State.  Breathing
in particles causes inflammation in our respiratory and circulatory system.  These pollutants
can make it harder to breathe; it can cause asthma-like symptoms - of concern even with Story
County’s lower than average instance of asthma emergency department visits.  High rates of
particulate matter pollution have been linked to higher rates of cancer, heart disease, stroke,
and early on-set dementia.

The primary source for particulate matter pollution is vehicle emissions and incomplete fossil
fuel combustion for heating, cooling, and energy generation.  The Clean Diesel Program
provides support for projects that protect human health and improve air quality by reducing
harmful emissions from diesel engines. This program includes grants and rebates funded
under the Diesel Emissions Reduction Act (DERA).  Ames’ proximity to high traffic volumes is in
the 93rd percentile for the State and the 78th percentile nationally.

Summary of Climate Impact Multiplier and Climate Resilience Findings
In addition to the strategy priorities outlined in the Summary of Vulnerable Population
Findings, the City should look to prioritize strategies which address the City’s Climate Impact
Multiplier characteristics and opportunities.  These community characteristics will benefit
from strategies which: increase pervious surfaces, tree canopy cover, and greenscaping;
mitigate flood hazards; and increase Air Quality, particularly from stationary and mobile fossil
fuel use.

Potential health effects of PM
exposure, increased risk of:
impaired respiratory function

chronic cough
bronchitis
chest illness
chronic obstructive pulmonary
disease (COPD)
pneumonia
cardiovascular diseases
allergic disease and asthma
cardiopulmonary diseases
cancer

Ames Climate Vulnerability Assessment
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Goals To Build Capacity For Preparing For And Responding To Population Risks Of Climate
Change Impacts

Goal C1 -  Incorporate climate change preparedness activities into existing local government plans and
programs as a means to increase resilience while minimizing costs.

Goal C2 - Improve effectiveness of on-going adaptation measures.

Goal C3 - Strengthen emergency management capacity to respond to weather-related emergencies.

Goal C4 -  Improve the capacity of the community, especially populations most vulnerable to climate
change risks, to understand, prepare for and respond to climate impacts.

Goal C5 -  Enhance resilience of critical city operations.

Goal C6 -  Enhance city’s capacity for adaptation implementation.

Goal C7 -  Secure funding to support City’s adaptation efforts.

Goals Responding to Heat Stress And Extreme Weather
Goal H1 -  Strengthen emergency management capacity to respond to heat stress and extreme weather.

Goal H2 -  Minimize health issues caused by extreme heat days, especially for populations most vulnerable
to heat.

Goal H3 -  Improve the capacity of the community, especially populations most vulnerable to climate
change risks, to understand, prepare for and respond to high heat and extreme weather.

Goal H4 -  Decrease the urban heat island effect, especially in areas with populations most vulnerable to
heat.

Goal H5 -  Enhance resilience of community tree canopy and park/forest land (strategies may include
planting climate adaptive trees and native prairie grasses, wild flowers, and landscaping).

Goal H6 -  Enhance the resilience of buildings within the community to extreme heat, weather, and energy
and fuel disruptions.

Goal H7 -  Improve the energy efficiency and weatherization of homes and businesses to reduce energy
costs and carbon pollution.

Goal H8 -  Expand access to distributed solar energy in low-income communities in order to lower energy
bills, increase access to air conditioning, and decrease carbon pollution levels.

Goal H9 -  Enhance resilience of local businesses to extreme weather.

Goal H10 -  Strengthen social cohesion and networks to increase support during extreme weather events.

Goal H11 -  Increase the resilience of natural and built systems to adapt to increased timeframes between
precipitation and increased drought conditions.

Goal H12 -  Enhance the reliability of the grid during high heat events to minimize fires, brownouts and
blackouts.

C

H
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Climate  Adaptation and Resilience Goals

The following are potential Climate Adaptation Goals for the City of Ames provided for consideration.  The goals are
organized based on the primary anticipated climate change impacts they address.
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Possible Funding
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Appendix 1
Local Climate Risks
to the Environment
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Appendix 2
Climate Adaptive

Tree Species
(A document by the
National Institute of

Applied Climate
Science of the USDA

Forest Service)
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Appendix 3
Data References and

Resources
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County Health Rankings & Roadmaps Program
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2515 White Bear Ave, A8
Suite 177
Maplewood, MN 55109

Contact:
Ted Redmond
tredmond@palebluedot..llc
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