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ABSTRACT 

This paper details the average temperature differences for the years 1948-1949 and 2010-2011 at 

the Tucson, Arizona airport. This study found that there was an increase of 2.49 degrees 

Fahrenheit at the Tucson airport, which was a much steeper increase than the global average. This 

indicates that there is a trend of cities warming at a much faster rate than the global average, 

indicating the possibility of increased rates of severe heat related illnesses and mortality rates, 

supported by literature review of similar studies. 
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INTRODUCTION 

 

As humans have increased production of 

greenhouse gases, the global temperature has begun 

to increase, and the temperature in urban 

environments has been increasing even more 

rapidly(Zeleňáková et al 2015, Peterson 2003). 

Increased temperatures have been associated with 

increased incidents of heat-related illnesses in 

humans, and increased severity of heat-related 

illnesses (Sakakibara and Owa 2005). The increased 

levels of pollution found in urban areas also 

contribute to respiratory illnesses(Schwartz and 

Dockery 1991), which can cause severe 

complications in the event of a heat-related illness.  

The differences in temperature increase in urban 

areas are of increasing concern due to the potential 

for loss of life through heat-related illness, if the 

average temperatures should exceed the human 

capacity for thermoregulation(Torii 1995), and 

potential massive human migrations should urban 

areas become unfit for human inhabitation. One area 

of concern that has not been addressed is whether the 

temperature of cities will continue to increase at the 

same rate compared to global temperatures. This 

analysis focuses on the city of Tuscon, Arizona with 

the aim of providing additional evidence for the 

severity of the rate of temperature increase in cities, 

as well as relying on a meta-analysis of prior 

literature. 

 

METHODS 

 

For this analysis, hourly temperature records 

collected at the Tuscon, Arizona airport were taken 

from the National Oceanic and Atmospheric 

Administration climate database for 10/01/1949 to 

10/01/1950 and 10/01/2010 to 10/01/2011. The data 

was then cleaned to remove any records without a 

corresponding hourly match, and manually checked 

for the accuracy of the alignment. The data was 

analyzed for statistically significant differences 

between the temperatures of the 1948-1949 period 

and 2010-2011 period based on the differences 

between each set of corresponding temperature 

records using a paired t-test to compare each of the 

matched sets of data. This was then compared with 

the records from a similar study by NASA that 

focused on overall global temperature increases. 

 

RESULTS 
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The examination of the Tucson data showed 

that there was a statistically significant increase in the 

mean differences of hourly temperatures recorded in 

the 2010-2011 time period and those recorded in the 

1948-1949 time period when matched with their 

corresponding date and time pairs. The results of the 

test showed a highly statistically significant mean 

temperature difference of 2.49 degrees fahrenheit, 

with the specific test results of t(8711) = 22.192, p = 

2.2e-16, and a 95%CI of 2.27>2.49> 2.71.  

 

DISCUSSION 

 

The temperature difference produced by this 

study showed a mean difference of 2.49 degrees 

fahrenheit at the weather station located at the 

Tucson airport. A study conducted by NASA found a 

global temperature difference of 0.6 degrees celsius, 

or 1.08 degrees fahrenheit over the same 

period(NASA GISS 2013). This has severe 

implications, as it reaffirms that a global average 

increase is not distributed evenly, and urban areas 

will be much more severely affected by increasing 

global temperatures(Zeleňáková et al 2015). 

Coupling this support for an uneven distribution of 

temperature along with the established theory of heat 

islands, it becomes clear that cities will be more 

heavily impacted by the increasing temperatures of 

climate change(Peterson 2003). The more concerning 

piece of these results are the ratio of global 

temperature increase to the temperature increase 

found in an inland city. These results indicated that 

inland cities are warming 2.3 times faster than the 

global average. Given the heightened risk of heat 

related illnesses (Kalkstein 1991) associated with 

higher temperatures, the effects of this ratio are likely 

to grow more pronounced as time goes on and the 

planet continues warming. These results point to an 

urgent need for further study to investigate whether 

or not this 2.3 warming rate holds true in other major 

cities, and the potential implications of that, which 

does not appear to have been examined to date. 

 

LITERATURE CITED 

 

Zeleňáková, M., Purcz, P., Hlavatá, H., & Blišťan, P. 

(2015, September 1). Climate Change in 

Urban Versus Rural Areas. Retrieved from 

https://www.sciencedirect.com/science/articl

e/pii/S1877705815026387 

Peterson, T.C., 2003: Assessment of Urban Versus 

Rural In Situ Surface Temperatures in the 

Contiguous United States: No Difference 

Found. J. Climate, 16, 2941–2959, 

https://doi.org/10.1175/1520-

0442(2003)016<2941:AOUVRI>2.0.CO;2 

Sakakibara, Y. and Owa, K. (2005), Urban–rural 

temperature differences in coastal cities: 

influence of rural sites. Int. J. Climatol., 25: 

811-820. doi:10.1002/joc.1180 

Kalkstein LS. A new approach to evaluate the impact 

of climate on human mortality. Environ 

Health Perspect. 1991;96:145–150. 

doi:10.1289/ehp.9196145 

Schwartz, J., & Dockery, D. W. (1991, April 8). 

Increased Mortality in Philadelphia 

Associated with Daily Air Pollution 

Concentrations. Retrieved from 

https://www.atsjournals.org/doi/abs/10.1164

/ajrccm/145.3.600 

Torii, M. (1995). Maximal sweating rate in humans. 

Journal of human ergology, 24(2), 137-152. 

NASA GISS: NASA News & Feature Releases: 

NASA Finds 2013 Sustained Long-Term 

Climate Warming Trend. (n.d.). Retrieved 

from 

https://www.giss.nasa.gov/research/news/20

140121/ 

 

 

 

 

 

 

 

  


