
Observations of Temperature’s Effect on the Air Quality Index for 

the cities of Tucson, Arizona, United States in comparison to 

Luoyang, Henin, China.

From the data collected in this experiment, it is evident 

- With the data presented, there is a direct 

relationship between temperature and air quality 

index for both cities: as temperature increases, the 

air quality index does, as well.

- Even so, the city of Luoyang has a more severe air 

quality index than Tucson, for when their R^2 value 

compares to the other, Luoyang is at 0.0276, and 

Tucson with 0.0763 with a difference of 0.0487.

Research Question

Question

Variables

- How does temperature affect the 

air quality index of Tucson in 

comparison to Luoyang,?

- Independent Variable: temperature 

in degrees Celsius for Tucson and 

Luoyang for the course of 21 days. 

Meanwhile, the dependent variable: 

AQI for Tucson and Luoyang.

1.  Tucson’s 
temperature and air 

quality index was 
checked for 21 days. 

4. AQI vs. 
temperature 

for cities were 
compared.

3. Temperature 
data for both 

cities was 
collected.

5. Conclusions 
were drawn 

from data and 
inserted in Excel

2. Luoyang’s 
temperature and air 

quality index was 
checked for 21 days.

y = 3.7161x + 124.03
R² = 0.0763
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Air Quality has affected vegetation and land areas in 
southwestern states of the United States/Rationale

USDA government

CONCERN: Global warming has 
impacted various communities around 

the world by diminishing available 
resources^! 𝟏

- ENVIRONMENTAL CONCERN: 
Pictures of Peloncillo Mountains in 
New Mexico lack water as a result 

of hazardous air quality index
- -Similar to New Mexico, China note 

the effect that warm temperature 
has on their land and the 

agriculture practices in their 
community 𝟑³



RESEARCH QUESTION

How does temperature influence the 

air quality index of Tucson, Arizona 

in comparison to Luoyang, China?

Remote Lands



Variables/Hypothesis

Independent Variable is the temperature in degrees Celsius for 

Tucson and Luoyang for the course of 21 days.

The dependent variable is the Air quality index for Tucson and 

Luoyang.

The hypothesis was that there is a direct relationship between 

temperature and air quality index, for as one increases, the 

other will, too. Similarly, we predict that Tucson has a bigger air 

quality index than Luoyang.

Oklahoma Air Quality Index



Methods for Testing the Relationship between Air Quality 
Index and Temperature in degree Celsius for Tucson and 

Luoyang

1.  Tucson’s climate and 
air quality index was 

checked for 21 days on 
an online website. 

2. Luoyang’s 
temperature and air 

quality index was 
checked for 21 days

3. 
Tempera-
ture data 
from 10 

yrs. ago for 
both 

cities was 
collected

4. Air Quality Index vs. 
temperature for both 
cities was compared.

5. Conclusions were 
drawn from data and 
inserted in Excel graphs 
to illustrate change.



This graph displays the connection between the highest temperature and air quality index for 

present day Tucson. The highest temperature matches up to the air quality index of a specific 

day. As portrayed by the graph, one can note that as the temperature increases, the air quality 

index increases, as well. This stated, this displays a direct relationship.

Air Quality Index vs. Highest Temp. (C°) in Present-Day Tucson

y = 3.7161x + 124.03
R² = 0.0763
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This graph displays the connection between the highest temperature and air quality index for 

present day for Luoyang, China. . The highest temperature matches up to the air quality index of 

a specific day. With portrayed by the graph, one can note that as the temperature increases, the 

air quality index increases, as well. This stated, this displays a direct relationship. 

Air Quality Index vs. Highest Temp. (C°) in Present-Day Luoyang

y = 0.2549x + 23.613
R² = 0.0276

0

5

10

15

20

25

30

35

40

45

10 12 14 16 18 20 22 24 26 28

A
ir

 Q
u

a
li

ty
 In

d
ex

Highest Temperature in degree Celsius

Air Quality Index vs. Highest Temperature in Degree Celsius for Luoyang



The graph above compares present-day Tucson, AZ, U.S. highest temperature, lowest temperature, 

in Celsius, and the Air Quality Index. The blue plots represent the highest temperature, the orange 

plots represent the lowest temperature, and the grey plots represent the air quality index of a specific 

date, from 1/1/2023 to 1/21/2023. As temperature in degree Celsius increases, the air quality index 

increases, as well.

Temperature (In Celsius) vs. Air Quality Index in Present-Day Tucson
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The graph above compares present-day Luoyang, Henan, China's highest temperature, lowest 

temperature, in Celsius, and the Air Quality Index. The blue plots represent the highest 

temperature, the orange plots represent the lowest temperature, and the grey plots represent 

the air quality index of a specific date, from 1/1/2023 to 1/21/2023. As temperature increases, 

air quality increases drastically. The continuous pattern of direct relationship is seen throughout.

Temperature (In Celsius) vs. Air Quality Index in Present-Day Luoyang
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The graph above compares present-day Luoyang, Henan, China’s average temperature, in Celsius, 

and the Air Quality Index to the one of Tucson, Arizona, United States. The blue line is Luoyang’s 

average temperature for 21 consecutive days, the Orange line displays Luoyang’s air quality index, 

the Gray line displays Tucson’s average temperature for 21 consecutive days, and the yellow line 

represents Tucson’s air quality index from 1/1/2023 to 1/21/2023. As both places’ temperature 

increase, the air quality index tends to increase, as well.

Temperature (In Celsius) vs. Air Quality Index in Present Day for 
Tucson and Luoyang
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Discussion

CLAIM

REASONING

EVIDENCE

Air Quality Index is directly tied to temperature, for 
they hold a direct relationship that if one increases, the 
other does, as well. However, through our reports, it is 

evident to say that Luoyang, China is affected much 
more by the air quality index than Tucson, Arizona. 
Since Tucson’s r^2 value is closer to one this data set 

was a better predictor of how temperature affects the 
air quality index.

When the R^2 value of Luoyang compares to the 
one of Tucson, Luoyang is at 0.0276, and Tucson with 
0.0763 with a difference of 0.0487 between both cities. 
This demonstrates that because Tucson’s r-squared 

value is closer to 1, they were not as affected by the 
air quality index as Luoyang who had less than 

Tucson.

Given that Tucson Arizona holds a closer r-squared 
value to one than Luoyang, they are not as impacted 

by hot weather temperatures. Similarly, this helps 
explains why Luoyang and other parts of China have 

suffered much more with agricultural practices and 
water scarcity. 



Errors within the Experiment

Errors within our research project 

include looking at the climate for 
each city at different times during 

the 21 days. There could have been a 
mistake in the air quality index or 

temperature for both cities from the 

websites. 

Possible 
Errors

Outcomes

Due to the possible error in 
calculation from the websites 

where the climate and air quality 
index was found, the air quality 
index might be much more or 
much less impactful due to its 

temperature. 



CONCLUSION

With the data presented, there is a direct relationship 

between temperature and air quality index for both 

cities: as temperature increases, the air quality index 

does, as well. Both cities are influenced by 

temperature; however, Luoyang is in much more 

danger since most of their air quality index results for 

21 days were hazardous and threatening. Luoyang 

had a r^2 value of 0.0276, and Tucson with 0.0763 

with a difference of 0.0487. Similarly, Tucson is a 

better predictor of the relationship between 

temperature and air quality index because its data set 

is closer to one. 



Next Step with Hazardous Air Quality Index

FUTURE 
EXPERIMENT

NEXT STEP

There are copious experiments left to do 
with the experiment reported. An important 
experiment is to look at the influence of the 
air quality index on vegetation and land of 
area. Similarly, it is crucial to look at how 
animals are affected by air quality index. 

The next step for this experiment is to raise 
awareness about the detrimental extent of 

the bad air quality index. Inform the 
government and social media about how 

much the air quality index affects our 
current world. Take a look at methods to 

reduce pollution.  
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