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Out of This World Pollution: Exploring the Neptune-Sun Distance and
Air Quality in Washington, D.C.

Chloe Harris, Alice Travis, Grace P Trudeau
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In this study, we boldly go where no researchers have gone before, to investigate the possible celestial influence on earthly pollution. By harnessing the
power of data from Astropy and the Environmental Protection Agency, we have quantified the relationship between the distance separating Neptune from the
Sun and the air pollution levels in Washington, D.C. Over the years 1980 to 2023, our findings revealed a surprising correlation coefficient of 0.9302756 and
a p-value of less than 0.01. Our results suggest that the alignment of the planets might just have a cosmic impact on air quality here on Earth! So, could it be
that the winds of change in D.C. are not just political, but interplanetary? Our research paves the way for a new frontier in understanding the universe and its
effect on our environment.

INTRODUCTION

     Space,  the  final  frontier.  These  are  the  voyages  of  the
research vessel  Earthbound,  boldly  going  where  no  academic
researchers have gone before. Our mission: to explore strange
new  correlations,  to  seek  out  heavenly  influences  on  earthly
phenomena, and to boldly present our findings in a way that will
have you saying "Uranus" really is full of methane.

     While it might seem like we've ventured into the realm of
science fiction, our paper delves into the very real and down-to-
earth topic of air pollution in Washington, D.C. But what sets
our research apart from the plethora of studies on air quality is
our  decision  to  take  a  cosmic  approach  by  examining  the
distance separating Neptune from the Sun. Yes, we decided to
step out of our comfort zone and threw planetary positions into
the mix. You might say we're putting the "space" in "AirSpace"
pollution.

     The notion that the planetary positions could affect air quality
may  sound  like  a  Saturn-day  morning  cartoon  plot,  but  our
investigation has unearthed some astonishing findings. Utilizing
data  from  the  Environmental  Protection  Agency  and  the
astronomical prowess of Astropy, we've embarked on a journey
that  could  revolutionize  our  understanding  of  the  universe—
specifically, how the universe might be messing with our air.

     So, grab your telescopes and air masks, as we set off on a
journey  to  examine  the  connection  between  the  distance
separating Neptune and the Sun and the air pollution levels in
Washington, D.C. Rest assured, we'll strive to keep our feet on
the ground even as we reach for the stars. After all, why should
astronomers have all the fun when it comes to breathing in the
cosmos?

Review of existing research

The  literature  relating  to  the  correlation  between  celestial
distances  and  atmospheric  quality  offers  a  myriad  of
investigations  that  have  contributed  to  the  current  body  of
knowledge.  Smith  et  al.  (2010)  conducted  a  comprehensive
study on the potential link between the distance from the Sun to
Neptune  and  the  composition  of  Earth's  atmosphere.  Their
analysis  suggested  the  existence  of  a  plausible  association,
shedding  light  on  the  possibility  of  interstellar  influences
affecting terrestrial air quality.

Similarly,  Doe  and  Jones  (2015)  delved  into  the  cosmic
mysteries  of  planetary  alignments  and  their  impact  on
atmospheric  conditions.  Their  findings  indicated  intriguing
patterns  that  hinted  at  a  connection  between the  positions  of
celestial  bodies  and  air  pollution  levels.  The  authors'  work
presented  a  compelling  argument  for  the  consideration  of
astronomical phenomena in the realm of environmental research.

As we venture further into the realm of literature, it is important
to acknowledge the potential influence of non-scientific sources.
Works of fiction such as "Neptune's Niche: A Planetary Tale of
Atmospheric Adventures" by Starry McAuthor (2020) and "The
Solar  System  Situation:  A  Galactic  Guide  to  Earth's
Environment" by Celestia Stardust (2018) have contributed to
the cultural discourse regarding the interplay between celestial
bodies and atmospheric dynamics. While these works may not
adhere to traditional scientific rigor, they serve as a reminder of
the imaginative allure surrounding planetary relationships and
their hypothetical impact on air quality.

Shifting  the  lens  to  popular  culture,  the  vibrant  world  of
children's  programming  has  also  provided  valuable  insights.
Episodes of "Captain Planet and the Planeteers" and "The Magic
School  Bus  Explores  the  Solar  System"  have  captured  the
imaginations of young audiences, instilling an early fascination
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with environmental interconnectedness and cosmic phenomena.
While  these  animated  representations  may  not  align  with
empirical research standards, they nevertheless foster a sense of
curiosity  and  wonder  about  the  potential  cosmic  footprint  on
earthly air composition.

Now, as we transition from the vast expanse of literature to the
nitty-gritty of empirical investigation, we set the stage for our
pioneering exploration into the relationship between the distance
separating Neptune and the Sun and the air pollution dynamics
in  the  bustling  metropolis  of  Washington,  D.C.  It's  time  to
unravel  the  cosmic  mysteries  of  air  quality  and  embrace  the
possibility that the celestial ballet might just be choreographing
our  atmospheric  composition.  With  this  blend  of  scientific
inquiry and lighthearted cosmic contemplation,  we embark on
an odyssey that aims to make the stars shine a little brighter on
our understanding of atmospheric dynamics.

Procedure

To  conduct  our  study  exploring  the  potential  relationship
between the distance separating Neptune from the Sun and air
pollution levels in Washington, D.C., we utilized a combination
of earthbound data from the Environmental Protection Agency
(EPA) and data as far-reaching as the orbits of celestial bodies,
sourced  from  the  remarkable  Astropy  software.  Our  data
spanned a period from 1980 to 2023, encompassing a timeframe
vast enough to capture any potential cosmic influence on earthly
air quality.

In our study, we employed a range of statistical tools to probe
for correlations between Neptune-Sun distance and air pollution
levels. Firstly, we calculated the daily mean air quality index and
concentrations  of  pollutants  such  as  fine  particulate  matter
(PM2.5),  ozone  (O3),  nitrogen  dioxide  (NO2),  sulfur  dioxide
(SO2), and carbon monoxide (CO) in Washington, D.C. We then
combed through astronomical records to determine the distances
between Neptune and the Sun during the same period.  These
metrics  were  then  analyzed  using  various  models,  including
regression  analyses  and  time  series  models,  to  unveil  any
potential associations.

To  ensure  the  robustness  of  our  findings,  we  accounted  for
potential  confounding  variables  such  as  local  meteorological
conditions,  human  activities,  and  shifts  in  environmental
policies over the study period. Taking a lighthearted approach,
we  also  considered  the  possibility  of  cosmic  emissions  from
extraterrestrial  civilizations  and  the  gravitational  influence  of
hypothetical  interstellar  garbage  on  terrestrial  air  pollution.
However, such considerations, while entertaining, did not form
the main focus of our analysis.

Furthermore,  while  we  recognize  that  incorporating  celestial
data into an earthly study might raise some eyebrows, we barrel-
assuredly assure the scientific community that our approach was
grounded in a firm understanding of statistical and astronomical
methodologies.

In conclusion, our methodology set out to leave no stone – or
extraterrestrial body – unturned, as we sought to shed light on
the  age-old  question:  does  the  planetary  dance  of  our  solar

system subtly choreograph the waltz of air pollution on Earth?
Our  methodology  aimed  to  balance  the  gravitas  of  scientific
inquiry  with  an  astronomical  sense  of  wit,  ensuring  that  our
results are not just statistical marvels, but celestial spectacles as
well.

Findings

Our data analysis yielded an impressive correlation coefficient
of 0.9302756 between the distance of Neptune from the Sun and
the  air  pollution  levels  in  Washington,  D.C.  This  significant
correlation suggests that there is a strong relationship between
these  two  seemingly  disparate  variables.  In  other  words,  the
farther Neptune is from the Sun, the cleaner the air in D.C. Yes,
you  read  that  right!  We're  talking  about  air  quality  being
intertwined with the celestial dance of planets, bringing a whole
new meaning to the idea of "going green."

The  r-squared  value  of  0.8654126  further  supports  the
robustness  of  this  correlation,  indicating  that  approximately
86.54% of the variation in air pollution levels can be explained
by the distance between Neptune and the Sun. It's as if Neptune
is flexing its cosmic muscles to influence the air quality right
here on Earth. Who would have thought that a distant ice giant
could have such a down-to-earth impact?

But hold on to your telescopes, because the statistical analysis
also revealed a p-value of less than 0.01. In simple terms, this
means that the likelihood of observing such a strong correlation
by random chance is so low, it's almost as improbable as finding
a  unicorn  grazing  in  the  National  Mall.  This  stellar  p-value
provides  compelling  evidence  that  the  relationship  between
Neptune's  distance  from  the  Sun  and  air  pollution  in
Washington, D.C. is not just a cosmic fluke.

Figure 1. Scatterplot of the variables by year

To illustrate  this celestial  connection in a  visually captivating
manner, we present Figure 1, a scatterplot that vividly portrays
the inexorable link between Neptune's dance around the Sun and
the ebb and flow of air pollution levels in the U.S. capital. This
figure not only showcases the strength of the correlation but also
serves as a testament to the interplay of astronomical forces and
atmospheric conditions. It's a true masterpiece in the gallery of
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unexpected scientific relationships, where Neptune and pollution
share the spotlight.

So, what does all this mean for our understanding of planetary
influences on local air quality? Well, for starters, it challenges us
to consider the possibility that the rhythms of the cosmos might
be leaving their mark on the air we breathe. Our results raise
intriguing questions and open new horizons for interdisciplinary
exploration, blurring the boundaries between the terrestrial and
the celestial. It's a reminder that in the grand symphony of the
universe,  every  planet—even  the  ones  lurking  in  the  outer
reaches—could be playing a part in shaping our environment. As
we wrap up this section, we can't help but wonder: could this be
the dawn of "astro-atmospheric" studies? The universe has just
presented us with another cosmic riddle to ponder!

Discussion

Our  results  have  provided  empirical  support  for  previous
research suggesting a connection between celestial distances and
atmospheric  dynamics  (Smith  et  al.,  2010;  Doe  and  Jones,
2015).  The strong  correlation  coefficient  and  low p-value  we
observed  help  substantiate  the  notion  that  the  position  of
Neptune  in  relation  to  the  Sun  may  indeed  have  a  tangible
impact on air pollution levels in Washington, D.C.

While some might question the methodology or the outlandish
nature of our investigation, it's important to recognize the value
of embracing the unconventional in scientific inquiry. Just as the
imaginative allure of "Neptune's Niche" and "The Solar System
Situation" has contributed to the cultural discourse on celestial
influences,  our  study  pushes  the  boundaries  of  traditional
scientific  inquiry  to  contemplate  the  potential  intergalactic
puppeteering of Earth's atmospheric composition.

The  lighthearted  cosmic  contemplations  we  reviewed  in  the
literature, whether coming from works of fiction or children's
programming, have undeniably influenced popular imagination.
But our findings demonstrate that there may be more truth in
these cosmic musings than one might  expect.  By revealing a
correlation  between  Neptune's  distance  from the  Sun and  air
pollution levels, we've added a new layer of complexity to the
ongoing conversation about the relationship between the cosmos
and our environment.

It's important to note that correlation does not necessarily imply
causation,  and  we  must  exercise  caution  in  interpreting  our
findings. Although we cannot definitively attribute causality, the
robustness of the correlation and the statistical significance we
observed  invite  us  to  consider  the  potential  mechanisms
underlying this relationship. As we peer through the telescope of
statistical analysis, we cannot help but marvel at the possibility
that celestial mechanics might be choreographing not only the
dance  of  the  planets,  but  also  the  atmospheric  symphony  of
Earth.

In  essence,  our  research opens  the  door  to  a  new frontier  of
interdisciplinary  exploration,  where  the  terrestrial  and  the
celestial  converge.  While  it  may  seem  as  improbable  as
stumbling upon a unicorn in a concrete jungle, our study invites

a shift in perspective—a cosmic perspective, if you will—on the
intricate interconnectedness of our world with the wider cosmos.

As we navigate this uncharted cosmos of "astro-atmospheric"
studies, we are reminded that scientific inquiry is not bound by
gravity or convention. It's an adventure that takes us to the limits
of  our  understanding,  and  perhaps  even  beyond,  to  the
whimsical  frontiers  where  Neptune's  influence  on  air  quality
intersects with the bustling hubbub of Washington,  D.C. Who
knew  that  the  winds  of  change  might  blow not  only  in  the
corridors  of power,  but  also in  the celestial  mechanics  of the
solar system?

Conclusion

In conclusion, our research has boldly gone where no man has
gone before, shedding light on the potential connection between
the distance separating Neptune from the Sun and air pollution
levels  in  Washington,  D.C.  The  correlation  coefficient  of
0.9302756 and the impressively  low p-value  have  revealed a
cosmic dance between the celestial  bodies and the air  quality
down on Earth. It seems that when Neptune decides to take a
vacation farther from the Sun, the atmosphere in D.C. breathes a
little easier. Who knew that an ice giant's celestial cha-cha could
have such a tangible impact on our daily air quality?

As we contemplate the implications of our findings,  it's  clear
that we've only scratched the surface of this cosmic conundrum.
Perhaps our next step should be to investigate if Saturn's rings
have any influence on the composition of our morning coffee, or
if the phases of the moon affect the frequency of traffic jams.
The universe is full of surprises, and as we move forward, we
must  remain  open  to  the  possibility  of  further  celestial
shenanigans.

In the grand spectrum of scientific exploration, our research has
added  a  planetary  twist  to  the  understanding  of  earthly
phenomena. However, while our findings may seem out of this
world, we firmly believe that no more research is needed in this
area.  After  all,  we  wouldn't  want  to  con-stellar  the  already
crowded field of atmospheric studies with intergalactic inquiries,
would we?
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