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Introduction
Climate disruption is occurring all around the world. Fires
are ever-present, droughts are becoming commonplace,
and extreme weather events are increasing in scale and
strength. Extreme weather events are becoming much
more common in America.
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Iowa is no exception to this fact. We’re experiencing
extreme weather phenomena that are unprecedented in
scale, damage, and cost.

Project Objective
Communicating our results effectively is key to
developing a trusting community. We are hopeful
that through different methods of reaching the
audience we will help farmers and local
communities adapt less stressfully to changing
climate. Therefore, we have used analysis of local
climate data to bridge a gap between locals,
farmers, and scientists.

Methods
Climate disruption is also happening locally. Dubuque's
climate is shifting towards a wetter, less predictable future.
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Despair from climate disruption is present today, even
though many of us may never see it. Understanding how
Dubuque's climate is changing is imperative to quelling
that suffering. Farmers commit suicide at twice the rate of
veterans and four times the rate of the general public.
While there are many factors that contribute to this, more
information about their local fields is imperative to help
farmers mitigate weather-related loss of crops.
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Obtain Data: The information was
collected from many different weather
stations. The National Oceanic and
Atmospheric Administration maintains a
repository of all weather data collected
by local stations. For Dubuque, we used
Lock and Dam 11 and the Dubuque
Regional Airport to gather information.
Develop Python Code: Python is a
coding language that is excellent for
analyzing data. We developed numerous
programs to morph, separate, and
determine
statistically
significant
weather-related patterns.
Generate Visual Data: One of the major
points of this research was to show our
results visually. Using the numerous
libraries built into Python, such as
Pandas, SciPy, NumPy, and Seaborn —
we created our own plots of the data.
Disseminate the Results: The processed
data about the Dubuque area cannot
simply be published, it must be available
and presented. Using a separate coding
language, HTML, we created an online
repository that is available to the public.
Furthermore, we are communicating this
information to the public via presentations,
discussions, and storytelling.

Discussion
Results

The last spring freeze is occurring earlier.

October is wetter and more variable.

The first fall freeze is occurring later.

March is receiving much less snow.

July is wetter and more variable.

February is receiving much more snow.

Increased rainfall and rainfall-variability in October make
the harvest season more stressful.
Increased July rainfall-variability makes flooding and soil
erosion an additional problem for farmers.
However, changes in the growing season could lead to
earlier planting and earlier harvesting, avoiding some of
October's stress-inducing uncertainty.
Better communication practices can lead to farmers
seeing climate scientists as allies, rather than their foes.

Figure one: The
last spring freeze
(the last time the
temperature dips
below 32 degrees
F, 0 degrees C
before planting &
harvest season
begins).

Figure two: The
first fall freeze
(the first time the
temperature dips
below 32 degrees
F, 0 degrees C
during a given
year). amount of
snow decreasing.

Continuing Work
Beginning to look at the relationship between air
temperature and soil temperature to develop more
information about planting times.
Comparing soil temperature with certain crops to
develop local planting timelines that can be compared
with state-wide planting timelines.
Reaching out to local farmers in order to develop a
community between farmers and scientists.

Figure three: The
month of July
showing the
standard
deviation of
precipitation,
showing both an
increase in the
amount of rain
and variability.

Figure four: The
month of October
showing the
standard
deviation of
precipitation,
showing both an
increase in the
amount of rain
and variability.

Developing media to help reach individuals through
storytelling, a method that has proven successful in the
development of a community.

Other Information
Similar work has been completed for many other cities,
you can check out which ones at
http://www.daleeasley.com/local-climate-data.php
Or you can scan the first QR code:
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Figure five: The
month of March
showing the
average amount
of snow
decreasing.
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Figure six: The
month of February
showing the
average amount
of snow
increasing.

More work will be released as time continues, but in the
meantime, you can also check out my personal site
https://zebarthsam.wixsite.com/samueltaylor (second QR
code) to see updates and other projects I’m working on!

Hofstrand, D.(2018, July) The impact
of climate change on midwest agriculture. Ag Decision Maker. Retrieved
from https://www.extension.iastate.
edu/agdm/articles/hof/HofJuly18.html

