Are Surface temperatures Affected by Atmospheric Conditions?

Introduction

More and more different atmospheric events
seem to affect how the temperature really feels
when humans are outside. Do surface
temperatures of different objects consistently
show the same temperature when different
atmospheric conditions are present, such as
cloud cover, high winds, or precipitation?

For living things, wind chill is a reality, but
are surface temperatures affected in the same
manner? Do these temperatures change over
time because of atmospheric conditions?

This investigation was intended to research
these and other questions that may arise from a
review of historical research and from current
data collection.

The purpose of this research is to determine
if surface temperatures are affected by
atmospheric conditions such as cloud cover,
high winds, geographic location, precipitation,
or contrails present in the sky.
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Relevant literature suggests that the type of
surface measured will predict its ability to
change or remain the same when different
atmospheric conditions are present.

The hypothesis states: that if atmospheric
conditions are present, then surface
temperatures will be affected. Cloud cover and
high winds may decrease surface
temperatures. Contrails and warmer air
temperatures may increase surface
temperatures.

In order to determine if the hypothesis was
valid, data from surface temperatures would
need to be collected and a plan developed.

Page | 2

Experimental Design
Materials

The main equipment necessary for this
experimental design was a Fluke 63 non-
contact IRT thermometer. IRT is what scientists
called it. It uses an infrared laser beam to
measure the temperature in either Celsius or
Fahrenheit degrees. The researcher measured
in Celsius. By using this device, it was not
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necessary to touch or even be particularly close
to any object to obtain an accurate reading.

Sites were selected for comparison: a
grassy space, the street, sidewalk, a particular
vehicle, and the front of a house. These would
each be checked daily and temperatures
measured at the same time. In this manner,
only the atmosphere would provide the variable
being manipulated. Atmospheric conditions
would be the determining variable as everything
else would remain unchanged.

Air temperature at the site would be
obtained as well and compared between cloudy
and non-cloudy days. The timeframe would be
30 days.

There were only 9 sunny days and 15 cloudy
days. These temperatures were compared and
cross-checked with weather temperatures to
validify the temperatures taken with the infrared
thermometer (IRT).

The temperatures taken of the same surfaces
consistently showed higher temperatures when
the days were sunny. Increased temperatures
were always acquired on the eight sunny days.
The cloudy days were consistently decreasing
in temperature measurements for these same
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surfaces. The time these temperatures were
taken were the same each day.

It appears that the data supported the
hypothesis, that temperatures would decrease
on cloudy days and increase when the sun was
shining.
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Results

There were days that had the same air
temperature. These days were selected and the
surface temperatures graphed for analysis.

The data showed that on the two cloudy
days, all surface temperatures were lower than
the sunny days, even with the same air
temperature!
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measured higher than the actual air
temperature.
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Conclusions, Limitations, RWE

The data does show that clouds affect the
surface temperatures. Atmospheric data does
prove a factor in surface data.

It should be noted that this sample is very
small and only four days were found with the
same air temperature that could be compared.
Although there were more sunny days, there
were no comparative temperatures between
sunny and cloudy.

A much longer time frame needs to be
developed to fully validate the hypothesis. Four
days of data is not enough for a strong support
but neither is it enough to disprove the
hypothesis either.

Technically the data would be considered
Inconclusive on a larger study. Further research
IS necessary. Next steps would be to compare
historical data to determine if any changes over
time have occurred. This might help to find
methods for cooling urban areas that are
efficient and cost effective as well.
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Conclusion

In conclusion, for this research, the data does
support the hypothesis. In a larger study, the
data might change. It is unknown. However,
enough evidence is present that merit further
study

This data would be useful for a number of
organizations where temperature and the lack
of cooling methods would be an issue. This
data would serve to prove that clouds are a
necessary functional part of climate and
weather, not just a pleasant way to spend a lazy
afternoon.

It would be prudent for city planners to find
other ways to create shadows that might help
cool an urban environment, such as trees or
canopies to help keep places cool without
expending as much energy.

Natalie Jackson
Grade Seven



Are Surface temperatures Affected by Atmospheric Conditions?

Works Cited:

https://scribol.com/science/meteorology/15-amazing-
images-of-cloud-shadows-from-
above/?as=799&asv=1
https://blogs.reading.ac.uk/weather-and-climate-at-
reading/2015/clouds-radiation-and-sun-cream/
https://www.arborsci.com/blogs/cool/shadows-in-
science-art
https://www.amusingplanet.com/2013/10/the-shadow-
of-mount-rainier.html
https://www.thisiscolossal.com/2014/09/alexander-
gerst-cloud-shadows-iss/
https://climate.com/tech-at-climate-corp/deep-
learning-cloud-shadow-detection-via-remote-sensing
https://laulima.hawaii.edu/access/content/group/dbd5
44e4-dcdd-4631-b8ad-

3304985e1be2/book/chapter 3/albedo.ht
www.globe.gov

Clouds, Cloudiness, Surface Temperature, the
Greenhouse Effect and Global Climate Change
(sjsu.edu)

Effects of Cloud Cover: on forecasted temperatures
(uiuc.edu)

How Do Clouds Affect Earth’s Climate? | NASA
Climate Kids

Natalie Jackson
Grade Seven

Page | 7


https://scribol.com/science/meteorology/15-amazing-images-of-cloud-shadows-from-above/?as=799&asv=1
https://scribol.com/science/meteorology/15-amazing-images-of-cloud-shadows-from-above/?as=799&asv=1
https://scribol.com/science/meteorology/15-amazing-images-of-cloud-shadows-from-above/?as=799&asv=1
https://blogs.reading.ac.uk/weather-and-climate-at-reading/2015/clouds-radiation-and-sun-cream/
https://blogs.reading.ac.uk/weather-and-climate-at-reading/2015/clouds-radiation-and-sun-cream/
https://www.arborsci.com/blogs/cool/shadows-in-science-art
https://www.arborsci.com/blogs/cool/shadows-in-science-art
https://www.amusingplanet.com/2013/10/the-shadow-of-mount-rainier.html
https://www.amusingplanet.com/2013/10/the-shadow-of-mount-rainier.html
https://www.thisiscolossal.com/2014/09/alexander-gerst-cloud-shadows-iss/
https://www.thisiscolossal.com/2014/09/alexander-gerst-cloud-shadows-iss/
https://climate.com/tech-at-climate-corp/deep-learning-cloud-shadow-detection-via-remote-sensing
https://climate.com/tech-at-climate-corp/deep-learning-cloud-shadow-detection-via-remote-sensing
https://laulima.hawaii.edu/access/content/group/dbd544e4-dcdd-4631-b8ad-3304985e1be2/book/chapter_3/albedo.ht
https://laulima.hawaii.edu/access/content/group/dbd544e4-dcdd-4631-b8ad-3304985e1be2/book/chapter_3/albedo.ht
https://laulima.hawaii.edu/access/content/group/dbd544e4-dcdd-4631-b8ad-3304985e1be2/book/chapter_3/albedo.ht
http://www.globe.gov/
https://www.sjsu.edu/faculty/watkins/cloudiness.htm
https://www.sjsu.edu/faculty/watkins/cloudiness.htm
https://www.sjsu.edu/faculty/watkins/cloudiness.htm
http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/fcst/tmps/cld.rxml
http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/fcst/tmps/cld.rxml
https://climatekids.nasa.gov/cloud-climate/
https://climatekids.nasa.gov/cloud-climate/

