
Particulate Monitoring using a UAS

Research Question:  How do farm particulate levels 
compare to residential particulate levels?

Hypothesis: If collected air sample data is compared, 
the air particulate count measured in air samples taken 
near agricultural sites will measure more than that near 
residential sites because agricultural activity creates a 
larger amount of heavier particles, like dust, which 
weighs more than particles originating in residential 
areas, such as aerosols.

Methodology: 
1: Use zip ties to secure the air sensor to the bottom of the  
drone, power on both the air sensor and the drone, as well as its  
controller.
2: Bring the drone to a residential site.
3: Activate the drone, controller, and the particulate monitor  
(particulate monitor first, controller second, and keep a safe  
distance from the drone before activating).
4: Once the monitor begins measuring, start the stopwatch and  
activate takeoff for the drone.
5: Use one minute to raise the drone to the specified altitude, in  
this case 6ft since that is the lowest altitude measured.
6: Once the first minute is used to reach the specified altitude,  
keep the drone at the specified height of 6ft for one more minute  
to achieve accurate measurements.
7: Repeat steps 5-6 at the site for heights 18ft, 54ft, and 163ft,  
respectively.
8: Bring the drone down carefully and deactivate the drone and  
extract the Temtop Monitor.
9: Gather data from the Temtop monitor and form it into graphs by  
finding 1.0pm, 2.5pm, 4.0pm, 10pm and TSP on the TAPM monitor and  
the exact time it was recorded.
10: Repeat steps 1-9 but near an agricultural site.

Results and Data Analysis:

Interpretation and Conclusions: 
We discovered that the fine particulate count fluctuated 
from 14.2 TSP μg/m3) (total small particles in micrograms 
per cubic meter) to 8.7 TSP μg/m3) for the residential site, 
and from 13.2 TSP μg/m3) to 8.6 TSP μg/m3) for the 
agricultural site respectively. We were surprised to 
discover that our hypothesis wasn’t supported by our data, 
which shows that the pollution over residential areas was 
higher than that over agricultural areas, even at lower 
altitudes. In the future we would like to collect 
measurements in a busy metropolitan area, as we did this 
experiment in the relatively small town of Yuma, AZ. We 
could improve our experiment by measuring when farm 
equipment is active in fields, as well as measuring in 
different and weather conditions, that could affect the 
particulate count.



Question
How do farm particulate levels compare to residential 

particulate levels?



Abstract

Air pollution gets a lot of attention in today’s world, and the media 
focuses mainly on emissions from cars. But as residents in an 
agricultural community, we wondered how the particle count over 

agricultural areas compared to particulate count over residential areas. 
Therefore we decided to conduct this experiment with a particle counter 
that measures 1.0pm, 2.5pm, 4.0pm, and 10pm, which is the general range 
of particulate matter that we are conducting this experiment on. While 

conducting research, we found that particulate matter of 2.5pm or smaller 
causes many negative effects on human health, such as cancer, asthma, and 
in extreme cases, heart attacks. As we gathered data and formed it into 
graphs, we found that our hypothesis was not supported by our data, as 
the agricultural area we tested contained less suspended particulates 
(TSP) than the residential site we tested, even at lower altitudes.



Hypothesis
If collected air sample data is compared, the air 

particulate count measured in air samples taken near 
agricultural sites will measure more than that near 

residential sites because agricultural activity creates a 
larger amount of heavier particles, like dust, which weighs 
more than particles originating in residential areas, such 

as aerosols.



Variables
● Independent Variables: Air pollution, temperature.
● Constants: Scientists, drone, particulate monitor, 

heights.
● Dependent Variables: Location, air, time of day, weather.



Materials
● Yuneec H920 drone
● Temtop Air particulate Monitor
● Zip ties
● Stopwatch
● Paper and pencil to record results
● Calculator to average results



Methods
1: Use zip ties to secure the air sensor to the bottom of the drone, power on both the air sensor 
and the drone, as well as its controller.
 
2: Bring the drone to a residential site.

3: Activate the drone, controller, and the particulate monitor (particulate monitor first, 
controller second, and keep a safe distance from the drone before activating).

4: Once the monitor begins measuring, start the stopwatch and activate takeoff for the drone.

5: Use one minute to raise the drone to the specified altitude, in this case 6ft since that is 
the lowest altitude measured.

6: Once the first minute is used to reach the specified altitude, keep the drone at the specified 
height of 6ft for one more minute to achieve accurate measurements.

7: Repeat steps 5-6 at the site for heights 18ft, 54ft, and 163ft, respectively.

8: Bring the drone down carefully and deactivate the drone and extract the Temtop Monitor.

9: Gather data from the Temtop monitor and form it into graphs by finding 1.0pm, 2.5pm, 4.0pm, 
10pm and TSP on the TAPM monitor and the exact time it was recorded.

10: Repeat steps 1-9 but near an agricultural site.



Results
The chart below shows the average of all measurements collected 
to-date. An equal number of measurements were taken at different 
times throughout the day (6AM, 8AM, 10AM, 2PM, 4PM, and 6PM) to 
achieve the greatest accuracy. The agricultural measurements are 
represented by the acronym AG, and residential measurements are 

represented by the acronym RES.



Conclusion
We discovered that the fine particulate count fluctuated from 14.2 
TSP μg/m3) (total small particles in micrograms per cubic meter) to 
8.7 TSP μg/m3) for the residential site, and from 13.2 TSP μg/m3) 
to 8.6 TSP μg/m3) for the agricultural site respectively. We were 
surprised to discover that our hypothesis wasn’t supported by our 
data, which shows that the pollution over residential areas was 

higher than that over agricultural areas, even at lower altitudes. 
In the future we would like to collect measurements in a busy 
metropolitan area, as we did this experiment in the relatively 
small town of Yuma, AZ. We could improve our experiment by 

measuring when farm equipment is active in fields, as well as 
measuring in different seasons and weather conditions, that could 

affect the particulate count.
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