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The planet's population is around 7.87 billion individuals, and out of those individuals, 

57% reside within an urban area or city (World, 2021). Cities are responsible for about 75% of 

global greenhouse gas emissions, even though they only account for 1% of the Earth's landmass 

(United Nations, 2021). Urban areas require substantial quantities of resources to operate 

effectively. Cities utilize 80% of the world's existing timber, 60% of residential water, and about 

60%-76% of all energy (IUCN, 2018). If cities act today and reduce resources and emissions, 

future generations would have a more plentiful and prosperous future.  

The Intergovernmental Panel on Climate Change announced in 2018 that limiting the 

global temperature rise to 1.5 degrees Celsius would require society to immediately implement 

profound changes to our daily lives. By 2030, humanity needs to reduce global carbon dioxide 

levels by 45% and then be net-zero by 2050 (United Nations, 2022). Controlling the temperature 

increase by 1.5 degrees Celsius reduces the intensity and frequency of powerful storms and 

unpredictable weather events. If urban regions of the future want lower temperatures, reduced 

emissions, and strengthened relationships between man and the wilderness, policymakers need to 

incorporate urban ecosystem services locally. 

Ecosystem services are the value and benefit that humanity receives from the 

environment. Urban regions can generate these services by simply increasing the city's overall 

canopy coverage. The ecosystem services provided by increasing the total number of trees and 

canopy coverage are a reduction in surface temperature, decreased noise pollution, enhanced 
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water quality, and reduced flooding. They also boost the region's property value, strengthen 

biodiversity, reduce environmental injustices, and offer individuals physical and mental 

stimulation in a recreational environment (Tan et al., 2020). Trees can reverse with adverse 

effects of population growth and climate change. Ecosystem services are a fantastic tool to offset 

the negative eff climate change and population growth in urban areas. 

For the project, Spokane, Washington was chosen. Spokane is located on the border 

between Washington State and Idaho. It is the second-largest city in the state and has a rising 

population of 227,579. Between 2010 and 2020, researchers reported Spokane's annual growth 

rate at 1.65% (World Population Review, 2021). The city's population and development strain 

the surrounding environment and will negatively affect the city in the years to come if the 

ecosystem is not in place. 

The project ran from April 17th until August 17th for 485 hours. During that time, the cool 

temperatures of Spring were observed. As well as the blistering heat of Summer and distant 

wildfire creating unhealthy air quality in Spokane. 115 canopied city areas were studied, 

including city parks, dog parks, cemeteries, and conservation areas; figure 1 displaces all site 

locations. The city parks were found using Spokane's Park and Recreation website. The selected 

parks were chosen based on size, location, and available amenities. Dog parks, cemeteries, and 

conservation areas were discovered using Google Earth or Google Maps. All three areas were 

selected based on the size and quantity of trees. Microsoft Excel entered data and generated 

statistical analyses through Pivot Tables. Excel's tables made it simple to compare values and 

separate factors. 
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Figure 1: All project locations in the city of Spokane, Washington using Google Earth 

 

The project's main focus was comparing the temperature difference between the air, 

shaded ecological regions, non-shaded ecological regions, soil, concrete, and asphalt 

temperatures. The research revealed a substantial difference between the shaded ecological 

temperature and the asphalt temperatures. The average shaded ecological area was 25.09 degrees 

Celsius (77.16 degrees Fahrenheit), while the average asphalt temperature was 41.86 degrees 

Celsius (107.35 degrees Fahrenheit). The difference between the shaded ecological area and the 

average asphalt temperature was 16.77 degrees Celsius; seen in figure 2. 
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Figure 2: Average temperature comparison of all site locations. 

 

The study also focused on the inequality of available park space, amenities, and quantity 

of trees in low-income and colored communities. In 2021, the Trust for Public Land ran a study 

to rank all major United States city parks based on the characteristics of a successful park. Even 

though Spokane ranked #17 in the nation, the city received an equity score of 51/100 (The Trust 

for Public Land, 2021). It was apparent that Spokane's policymakers did not have environmental 

justice in mind when constructing public areas. Environmental justice is defined as an equal 

opportunity for individuals to access environmental laws and regulations, regardless of their 

national origin, race, or income (US Department of Energy, 2022).  

Spokane did not have equal available park space for low-income and communities of 

color compared to high-income and white neighborhoods. Figure 3 shows low-income 

communities that have less than 24% less park space, while high-income neighborhoods have 

access to 83% more park space. Figure 4 demonstrates that neighborhoods of color have less 
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than 22% of park space, while white neighborhoods had 161% more park space per person than 

the city's median (The Trust for Public Land, 2021). 

 
Figure 3. Spokane's low-income and high-income park spaces comparison (The Trust for 

Public Land, 2021). 

 
Figure 4: Spokane's neighborhoods of color versus white neighborhood park space (The 

Trust for Public Land, 2021). 

 

The project found that low-income and neighborhoods of color had less available park 

equipment. They also had significantly less park space based on the zip code. The lack of trees 

and biodiversity was also recorded in these neighborhoods. High-income and white 

neighborhoods had copious amounts of park equipment, were drastically larger in available 

space, and had hundreds of trees. Policymakers need to increase tree coverage in low-income and 

neighborhoods of color to increase overall equity in Spokane. 
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Spokane and other cities worldwide need to act locally and plant more trees to help fight 

against climate change, population rise, and environmental injustices. Planting a tree decreases 

the ground temperature and provides oxygen to the area while decreasing carbon dioxide. Trees 

provide intrinsic beauty to urban areas and are sustainable solutions for future generations. 
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