
Climate Trends in Developing and Developed Cities 
 
Climate Change is usually communicated to the public through a prediction of the mean 
temperature increase by the year 2100. Whether a specific region shows a higher or lower 
temperature trend is lost in the average. This paper focuses on comparing the warming trends 
between large cities that already had a significant concentrated population in the 19th century, 
and those that were developed later. Early development and/or industrialization of these cities 
was largely due to their access to coal, which released a significant amount of carbon dioxide 
into the air. The line was drawn by selecting the cities whose populations exceeded 1,000,000 
in 1900. However, Baltimore and Pittsburgh were included even though their population was 
less than 1,000,000 in 1900, as these cities were known industrial hubs. 
 
The comparison faces substantial limitations. For instance, it does not take into account the 
meteorological differences among the cities due to their geographical locations. However, 
averaging the temperature for cities in different latitudes minimizes this bias. Also, cities that 
were developed by 1900 have a much larger set of data compared to those developed later. The 
cities selected for the comparison are presented in Table 1 and the geographical locations are 
displayed in Figure 1.  
 

Table 1. Cities Selected for the Comparison 
Developed later Developed Earlier 
Tehran - 30-40N London - 50-60N 
Karachi - 20-30N Pittsburgh - 40-50N 
Manila - 10-20N Chicago - 40-50N 
Dallas - 30-40N Paris - 40-50N 
Atlanta - 30-40N Baltimore - 30-40N 
Shenzhen – 20-30N  
Houston – 20-30N  
Lagos - 0-10N  
Seoul - 30-40N  

 
Figure 1 - Selected Weather Stations 

 
Reference: 
http://climatemodels.uchicago.edu/timeseries/#PkBbdEkEnKrOEmwBaBeFiEmSBouIwBjz  

http://climatemodels.uchicago.edu/timeseries/#PkBbdEkEnKrOEmwBaBeFiEmSBouIwBjz


For each city, the set of available temperature data was collected, a regression line was fitted to 
the collected data, and the slope of the regression data was averaged over the samples for each 
group of cities. Table 2 presents the slope of the regression lines, the average, and the standard 
deviation for each group of cities.  
 
Independent unpaired t-student test for unequal sample sizes and unequal standard 
deviations was used to compare the slopes of the two groups of cities.   
 
t = 0.301 
Degree of freedom (d.f.) = 5 
 
This t-test correlates with 25% probability, which indicates that the two samples belong to 
the same population. As such, based on the selected data sets climate change impacts do 
not differ based on the age of city industrialization.  

 
Table 2. Slope of Regression Lines for the Temperature Data 

Cities Developed Later Regression 
Line Slope 

Cities Developed Earlier Regression Line 
Slope 

Tehran 0.0368 London 0.035 

Karachi 0.0159 Pittsburgh/Gr 0.0133 

Manila 0.0163 Chicago/Midwa 0.0089 

Dallas-Fort Worth 0.0117 Paris/Le Bourget 0.0086 

Atlanta 0.0055 Baltimore/Blt-Washngtn Int'L 0.0095 

Shenzhen 0.0129 Tokyo 0.0148 

Houston 0.0067   

Lagos -0.0111   

Seoul 0.0234   

Average =  0.013 Average =  0.015 

Standard Deviation = 0.013 Standard Deviation = 0.010 

Sample Size =  9 Sample Size =  6 

  



Notes:  
1. Equations used for t-student test:  

 

 

 
 


