Beach Bums: Sea Turtle Strandings and Climate Change
A Remote Sensing Analysis of Long Island Sound Water Temperature

INTRODUCTION

METHODOLOGY

CONCLUSIONS AND DISCUSSION

The Long Island Sound is a large
estuary that borders southern
Connecticut on its north side and the
north shore of Long Island, NY on its
southern side. Many creatures call the
Sound home, with one species being
the Atlantic Green Sea Turtle (Chelonia
mydas). Juvenile turtles migrate into the
Sound annually, beginning in the early
Summer, and leaving with the onset of autumn, around the end of September,
when temperatures begin to decrease. Unfortunately, many young turtles do not
know the correct time to leave and stay too long, putting them in danger of
being “cold-stunned”, which is when turtles undergo symptoms similar to
hypothermia and freeze. This research seeks to identify if increased climate
change has had an effect on the temperature differential between the months of
September and October, the time of year when most sea turtles either begin to
migrate south out of the Sound. I hypothesize that increased global
temperatures will result in a larger temperature differential between September
and October, resulting in a more rapid temperature change, leaving more turtles
unable to migrate and stranded in the Long Island Sound.

Images were selected from Landsat Archive, Collection 1 Level-1, L4-5 TM.
The dates of the images were Sept 10, and October 12, 2000, as well as Sept 22,
and October 10, 2010. I used brightness temperature values for each image that
was ordered from USGS. Cloud masks provided by USGS were applied to each
image. An unsupervised classification of Band 4 for each image was done in order
to create a mask of the land spectral values. The mask was applied and the two
images (from the September and October dates of each year) were stacked and a
change detection was performed. This was done for both 2000 and 2010. Those
two resulting images were then stacked, and a final change detection was
performed to understand any differences in rate of change over time and space.
The differences in the histograms are degrees Kelvin multiplied by 10.

The rate of cooling was higher in 2000 compared to 2010. This is illustrated in the final image,
in which the values of change are all positive. This is in direct contrast with my initial
hypothesis that the rate of cooling would increase with time due to climate change.
However, on closer inspection of rising global sea temperatures, it seems logical that my
results showed positive change, meaning slower cooling. This is because global
temperatures have been warming due to climate change, and thus the sea temperature
would not reach the colder temperatures in 2010 that it previously had in 2000 in the same
amount of time.
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This project can have multiple conservation applications. Many species become stranded
in the Long Island Sound, including seals, sea turtles, dolphins, and even whales.
Investigating which areas of the Long Island Sound are undergoing the most rapid change in
temperature can hold important information on how and where these animals become
stranded and where rescue efforts can be focused. This project directly examines
temperature change in the Long Island Sound, providing a basis for more detailed studies in
the future that could look at temperature dynamics at this time of the year, which is so
critical for these endangered sea turtles. Future studies could involve taking actual water
samples over a longer or more consistent period of time to get more precise data. One of
the flaws of this project is that while the dates were similar, they were very far apart. The
benefit of a study that actively investigates the water is that it would not be hampered by
cloud cover, and could thus be done in a more consistent way than this project was. This
project could be used as a pilot study to bring about more research concerning temperature
in the Long Island Sound and how it affects the ecology of the Sound.

2010 SEPTEMBER—OCTOBER CHANGE

The Change Detection between 2000 and 2010 showed some interesting
results. There was a positive change in temperature differential throughout the
image, illustrating that 2000 cooled faster than 2010. Much like the other
images, the middle of the Sound had the smallest change, averaging a
difference in rate of .5 to 1.5 degrees per month. The Fork again had the largest
change, with an average difference in rate of 2.5 to 3.5 degrees per month.
The 2000 Change Detection illustrated the large change in temperature (K°)
between the months of September and October. The range of values was 0 to 10.
This implies the temperature decreased, with the majority of temperature loss
being 1.5 to 3 degrees. The middle of the Sound had the least temperature loss,
lying right within the range of 1.5 to 3.0 degrees. The Fork had the greatest
change, with values there ranging from 6.0 to 8.5 degrees.
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Compared to 2000, the 2010 Change Detection showed a much smaller change in
temperature (K°) between the months of September and October. The range of
values was 0 to 10, with the majority of temperature loss being 1.0 to 2.5 degrees.
The loss was fairly constant throughout the Sound, with much less variability
present than in 2000. The Fork again had the greatest change, with values there
ranging from 3.0 to 4.5 degrees.

