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ABSTRACT

Air Quality and xkcd: A Comic Correlation

This  study  investigates  the  intriguing  connection  between  air  pollution  in  Stockton,
California, and the portrayal of charts in the famous webcomic xkcd. Drawing on data
from the Environmental Protection Agency, as well as an AI analysis of xkcd comics, our
research  examines  the  relationship  between  particulate  matter  levels  and  the
publication of xkcd comics featuring charts from 2007 to 2022. The study revealed a
striking correlation coefficient of 0.8060747 and a statistically significant p-value of less
than 0.01, shedding light on a previously overlooked association. The findings not only
demonstrate the potential  impact of air quality on creative output but also provide a
refreshing  perspective  on  the  intersection  of  environmental  factors  and  artistic
expression.
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I. Introduction

INTRODUCTION

The relationship between environmental factors and human creativity has long been a subject of 

fascination, often leading researchers down unexpected and unconventional paths. In this study, 

we delve into the peculiar intersection of air pollution in Stockton, California, and the creation of

xkcd comics centered around the portrayal of charts. While the connection between these two 

seemingly disparate phenomena may initially appear comically tenuous, our investigation reveals

a surprising correlation that demands further exploration.

Charting the course of xkcd comics over the years, we take a deep breath (although not too deep, 

given the air quality) and embark on a journey to unravel the mysterious link between particulate

matter levels and artistic expression. As we venture into this uncharted territory, it is worth 

noting that our inquiry is not merely driven by academic curiosity; it is also motivated by a 

desire to bring a breath of fresh air to the sometimes stuffy realm of environmental research.

The city of Stockton, California, renowned for its diverse cultural landscape and, unfortunately, 

its air quality challenges, becomes the backdrop for our investigation. As we navigate through 

the data from the Environmental Protection Agency, we find ourselves navigating through a 

figurative haze, determined to shed light on the connection between air pollution and the 

publication of xkcd comics featuring charts. Embracing the principles of interdisciplinary 

inquiry, we take a deep dive into the realms of atmospheric science, computational analysis, and 

(of course) webcomic appreciation.
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It is our hope that this study will not only uncover a statistical relationship between air quality 

and xkcd comics but also breathe new life into the discourse surrounding the environmental 

influences on artistic endeavors. By peering through the lens of data analysis and lighthearted 

webcomics, we aim to demonstrate that science and humor can indeed coexist, much like a pie 

chart and a bar graph in a meticulously crafted xkcd comic.

In the pages that follow, we present our findings, not only to inform the academic community but

also to inject a bit of levity into the often-serious realm of research. So, dear reader, fasten your 

seatbelt—and maybe don a face mask—as we embark on this whimsical yet illuminating 

exploration of Air Quality and xkcd: A Comic Correlation.

II. Literature Review

The existing literature provides valuable insights into the fields of air quality assessment and the 

portrayal of data in electronic media through humor. Smith et al. (2015) demonstrated that the 

levels of particulate matter in urban environments have a significant impact on respiratory health,

cognitive function, and overall well-being, highlighting the pressing need for air pollution 

research. Doe and Jones (2018) further expounded on the detrimental effects of air pollution, 

emphasizing the multi-faceted nature of its influence, which extends beyond physical health to 

societal and creative realms.

Turning to the portrayal of data in electronic media, "The Visual Display of Quantitative 

Information" by Tufte (1983) remains an influential work in articulating the principles of 

effective data visualization. Building on this foundation, "Data Points: Visualization That Means 
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Something" by Yau (2013) elucidates the significance of contextualizing data through 

compelling visual narratives. In the realm of webcomics, "Reinventing Comics" by McCloud 

(2000) offers a comprehensive examination of the evolving landscape of comic art and 

storytelling.

Furthermore, the intersection of environmental factors and artistic expression has been 

sporadically explored in fiction literature. In Atwood's "Oryx and Crake" (2003), the desolate 

environmental setting serves as a backdrop for the portrayal of human creativity and resilience in

the face of ecological collapse. Similarly, in Franzen's "Freedom" (2010), the characters grapple 

with the intricate interplay between personal freedom and environmental responsibility, touching 

upon the relationship between external surroundings and internal artistic endeavors.

Beyond traditional academic sources, the authors conducted a comprehensive review of 

unconventional resources, including the backs of shampoo bottles, in an effort to gain a holistic 

understanding of air quality and its potential influence on artistic output. While the applicability 

of shampoo bottle anecdotes to rigorous scientific inquiry may seem dubious, it is important to 

consider an array of perspectives in the quest for knowledge. Who knows, perhaps a revelation 

about the correlation between lustrous hair and comic chart popularity awaits in the fine print of 

a conditioner label.

III. Methodology

To uncover the intriguing relationship between air pollution in Stockton, California, and the 

publication of xkcd comics featuring charts, our research employed a multifaceted approach 
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blending environmental data analysis with innovative AI techniques applied to comic 

interpretation. While the methods utilized may raise a few eyebrows, we assure you that they 

were chosen with the utmost seriousness and a hint of whimsy.

First, we gathered air quality data from the Environmental Protection Agency, meticulously 

sifting through particulate matter measurements and atmospheric conditions in Stockton. We 

then dived into the world of xkcd comics, utilizing a combination of automated web scraping and

manual comic perusal to identify instances of chart-related content from 2007 to 2022. It’s worth 

noting that the task of perusing xkcd comics required not only technical skill but also a healthy 

appreciation for witty pop culture references and the occasional math joke.

In a departure from conventional approaches, we leveraged advanced artificial intelligence 

algorithms to analyze the subtle nuances of xkcd comics. Using state-of-the-art image 

recognition and natural language processing, we sought to identify the presence of charts in the 

comics and, more importantly, to discern the underlying artistic intent. This involved training our

AI models to recognize not only traditional bar graphs and pie charts, but also the more esoteric 

visual representations of data that xkcd is known for, all in the name of rigorous scientific 

inquiry and a touch of nerdy humor.

With our datasets in hand, we applied robust statistical methods to investigate the potential 

relationship between air pollution levels and the publication of xkcd comics featuring charts. 

Employing Pearson correlation coefficients and hypothesis testing, we strove to discern whether 

the observed association between these two variables was more than just a statistical fluke, and 

indeed, we were not left gasping for air when we uncovered a striking correlation coefficient of 

0.8060747 and a p-value of less than 0.01.
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Throughout our analysis, we maintained a keen eye for quality control, ensuring that our air 

quality data didn’t have any pollutants of doubt, and that our comic classification didn’t suffer 

from any misinterpretation mishaps. Additionally, we regularly incorporated lightheartedness 

checks to keep our spirits buoyant amidst the data crunching and model training, because when 

dealing with xkcd, you can never be too careful about overlooking a hidden joke.

In sum, our methodology straddled the worlds of environmental science, comic appreciation, and

cutting-edge technology, mirroring the unconventional junction of pollutants and punchlines that 

this investigation sought to explore. The resulting fusion of methodological rigor and a touch of 

comic relief underscores the interconnectedness of seemingly disparate fields and highlights the 

unexpected avenues through which scientific inquiry can unfold.

IV. Results

The statistical analysis of the data collected from 2007 to 2022 revealed a remarkably strong 

correlation between air pollution in Stockton, California, and the publication of xkcd comics 

featuring charts. The correlation coefficient was found to be 0.8060747, indicating a strong 

positive relationship. Additionally, the r-squared value of 0.6497564 suggested that 

approximately 65% of the variation in the frequency of xkcd comics with charts can be explained

by changes in air pollution levels. The p-value of less than 0.01 further confirmed the statistical 

significance of the correlation, providing compelling evidence of a palpable connection between 

the two variables.
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Ah, the beauty of statistical analysis - uncovering hidden connections between seemingly 

unrelated phenomena, much like stumbling upon a surprising punchline in a webcomic. It 

appears that while xkcd creator Randall Munroe was busy crafting clever charts and graphs, the 

air quality in Stockton may have quietly been influencing the inspiration behind his artistic 

endeavors. Who would have thought that air pollution and comic publications could share such a 

compelling storyline?

In order to visually illustrate this intriguing correlation, a scatterplot (Fig. 1) was generated. The 

scatterplot vividly portrays the tight clustering of data points, providing a clear depiction of the 

strong relationship between air pollution levels and the appearance of xkcd comics featuring 

charts. The figure serves as a visual testament to the unexpected harmony between 

environmental data and webcomic creativity, adding a touch of whimsy to the realm of scientific 

visualization.

Figure 1. Scatterplot of the variables by year

Overall, our findings not only underscore the unexpectedly interconnected nature of 

environmental factors and creative expression but also highlight the potential for serendipitous 
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discoveries in the most unexpected places. This research opens up a new avenue of exploration at

the confluence of art and environmental science, reminding us that even the most serious of 

topics can have a lighthearted side.

V. Discussion

The striking correlation between air pollution in Stockton, California, and the appearance of 

xkcd comics featuring charts has elicited ponderous musings and raised eyebrows in the 

academic community. Our findings lend empirical support to the whimsical notion that 

environmental elements may influence artistic expression in surprising ways. The astute reader 

may recall the offhand mention in our literature review of the unconventional exploration of 

shampoo bottle anecdotes. While this may have been perceived as a tongue-in-cheek aside, it 

serves as a reminder that unconventional sources can sometimes yield unexpected insights. Who 

knows, perhaps there exists a clandestine link between herbal essences and humorous data 

visualization, waiting to be unraveled.

The correlation coefficient of 0.8060747 shouldn't be brushed off lightly, much like the pollen 

particles that settle on a car during an exceptionally dusty day in Stockton. This robust 

association accentuates the intriguing interplay between air quality and creative output, drawing 

attention to the intricate dynamics at play in the conception of webcomics. Such unexpected 

connections enrich our understanding of the complex relationship between environmental 

variables and artistic endeavors. It's as if the air quality in Stockton has been quietly whispering 

creative inspiration to the xkcd comics from afar, much like a gentle zephyr caressing the leaves 

on a particularly breezy day.
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The statistical significance of the correlation, with a p-value of less than 0.01, bolsters the notion 

that the interwoven tapestry of air pollution and webcomic production may hold more 

substantive implications than initially surmised. It's almost as if the study of particulate matter 

levels has transcended its traditional boundaries, donning a comical cape and setting off on an 

unexpected adventure through the world of artistic expression. The scatterplot, like a visual gag 

in a comic strip, captures the essence of this unexpected relationship, offering a lighthearted 

visualization of the serious statistical findings.

In summary, our research contributes to a broader understanding of the nuanced interactions 

between environmental influences and the creative process. As we embark on further 

explorations at the intersection of environmental science and art, let's not forget that even in the 

most serious of inquiries, a touch of whimsy and unexpected discoveries can be found - much 

like stumbling upon a hidden punchline in a comic chart from a seemingly unrelated field.

VI. Conclusion

In conclusion, our investigation into the correlation between air pollution in Stockton, California,

and the depiction of charts in xkcd comics has uncovered a striking relationship that transcends 

traditional disciplinary boundaries. The robust correlation coefficient of 0.8060747, along with 

the statistically significant p-value, highlights the unexpected bond between atmospheric 

conditions and webcomic creativity. It seems that as air pollution levels rose and fell in Stockton,

so too did the frequency of xkcd comics featuring charts - a revelation that proves truth is indeed 

stranger than fiction.
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The scatterplot (Fig. 1) presented provides a visual testament to this inexplicable connection, 

offering a whimsical reminder that even in the realm of scientific analysis, there's always room 

for a good plot twist. As our research shines a light on this peculiar correlation, one cannot help 

but marvel at the serendipity of discovering such an unexpected relationship hiding in plain 

sight, much like stumbling upon an Easter egg in a webcomic.

While the findings of this study may seem lighthearted, they also underscore the 

interconnectedness of seemingly unrelated domains, urging us to contemplate the far-reaching 

implications of environmental influences on artistic expression. It appears that when it comes to 

creativity, even the air we breathe can play a significant role, defying the classic notion that 

inspiration exists in a vacuum (pun intended).

Having unveiled this noteworthy association, it is clear that further exploration of this peculiar 

link between air quality and webcomic content may yield valuable insights, not only for the 

fields of environmental science and artistic expression but also for the discerning enthusiasts of 

both webcomics and clean air. However, with all due respect to the pursuit of knowledge, it 

seems that in this instance, our research has concluded that the air in Stockton may indeed have 

breathed life into xkcd's charts, and no further investigation is warranted. Sometimes, the 

correlation is as clear as a graph in a xkcd comic.
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