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INTRODUCTION TO SKEPTICAL SCIENCE

Skeptical Science (SkS)

» ...is an international website and non-profit science
education organization

» ... was founded by John Cook in 2007

» ... debunks misconceptions and misinformation
about human-caused climate change

» ... features a database with more than 200 rebuttals
based on peer-reviewed literature

» ...is a team project with volunteers from around the
globe.

» ... actively contributes to published research, with
one of the highlights being the often cited 97%
consensus paper published in 2013.
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Climate's changed before

. It's the sun

It's not bad

There is no consensus

It's cooling

Models are unreliable

Temp record is unreliable
Animals and plants can adapt
It hasn't warmed since 1998
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Skeptical Science News: The Rebuttal Update Project

We are pleased to announce that a major new project is well underway at Skeptical
Science. The work involves not only updating our popular rebuttals for the most-used
climate myths but also adding entry-level sections to each topic, thereby widening the
accessibility of the resource to as many folk as possible. And we want you, the readers, to
join in with the project.

Some context

Why was Skeptical Science put together in the first place? Because of climate science
deniers. Who? Deniers, or denialists, are people motivated to argue against reality.
Climate change is just one example of a topic that attracts such attention. Previously,
campaigns were run, for example, to gloss over the harmful effects of tobacco smoke
Tellingly, some of the same actors were involved in both campaigns

What was the root cause of climate science denial? Profit, or more precisely perceived
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THE REBUTTALS
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| CHALLENGES & ISSUES

Finding helping hands for specific time-consuming
and often rather mundane tasks (like fixing broken

_ , _ _ These add up to a rather big issue with rebuttals
links or keeping published materials current)

countering climate myths and misinformation as the

Most of the rebuttals were created between 2007

and 2010

Content of many hadn’t been “properly” updated in
the last 5 years or more.

information provided should be as current as possible.

Code Argument Title Rebuttal Level | Rebuttal Statusl Date Created |Last Rebuttal Update
1970s Ice age predicted in the 70s Basic Fublished 2007-05-08 2015-07-05
1998 It hasn't warmed since 1998 Basic Published 2007-05-09 2017-09-29
antarctica Antarctica 1s gaining ice Basic FPublished 2007-05-21 2020-01-31
climategate Climategate CRU emails suggest conspiracy Basic Started 2009-11-21 2010-08-12
hockey Hockey stick is broken Basic Started 2007-05-08 2010-08-12
lag CO2 lags temperature Basic Published 2007-05-08 2021-04-21
past Climate's changed before Basic FPublished 2007-05-21 2015-08-06
sun It's the sun Basic Published 2007-05-18 2017-04-02
temp Temp record is unreliable Basic Fublished 2007-08-11 2017-08-15
thermo 2nd law of thermodynamics contradicts greenhouse theory |Basic Published 2010-05-19 2017-10-07




RISK TO PERCEIVED CREDIBILITY

Questions regarding updates on social media and via Skeptical Science is often cited as the “go to resource”
email when myths about climate change need to be debunked.
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Mike Tannenbaum (he/him) e
If any of these myths sound familiar, check out Skeptical Science — they've g @miketnnnbm
got an answer to each of these common myths, and over 200 more. g
Find yourself trying to overcome climate denial and/or
skepticism either within yourself or in conversation with others?
Do yourself a favor and click the link to explore @skepticscience.

| love how there's a 30-second short answer, a longer "basic” answer, and
then the full enchilada for people who want all the scientific references,
links, and figures.

Warning: a dismissive (someone who no amount of facts, no matter how
convincing, will ever convince) will say this is a politically biased website.
Why? Because they can't agree with the science it cites. For them, a
thermometer really IS liberal.

You'll find a list of all arguments and how to refute them W
skepticalscience.com/argument.php?f...

But for the rest of us, this is the best resource for information on climate
myths on the internet. | can't recommend it highly enough. They even have
an iPhone app!

4:19 PM - Mar 24, 2023 - 295 Views
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ADDITIONAL FINDINGS

Some rebuttals lacked a basic version and only offered Most lacked an entry level, easy to read and distraction-
an intermediate-level explanation going all in with free introduction aimed at readers not necessarily
technical details and graphics: familiar with scientific jargon:
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What does past climate change tell us about global warming? Cranky
What cience says... Link to this page UnC,e
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Climate Myths about climate change

Greenhouse gasses, principally CO, have controlied most ancient climate changes.
This time around humans are the cause, mainly by our CO, emissions.
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20th century is the warmest in the last 1000 years and that warming was most
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“In 2003 Professor McKitrick teamed with a Canadian engineer, Steve Mcintyre, in
attempting to repicate the chart and finally debunked it as statistical nonsense.
They revealed how the chart was derived from “collation errors, unjustified truncation
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ADDING AT-A-GLANCE SECTIONS

Initial drafts for some of our most viewed rebuttals were We also collected current graphics to use in the updated
created as Google docs for easy reviewing and basic rebuttal versions.
collaboration.

rame 1 Name ™

BB 01 DRAFT - 1934 - 1934 is the nottest year on record

) ) ) was  Rebuttal-Sun-Details-Figure-1-TSI-Solar-cycles-570px.jpg
01 DRAFT - glacier - glaciers are growing

01 DRAFT - gore - Is Al Gore's An Inconvenient Truth accurate? w4 Rebuttal-Sun-Details-Figure-1-TSI-Solar-cycles.jpg

01 DRAFT - Hurricane - hurricanes-global-warming B  SkS DRAFT - sun - It's the sun

01 DRAFT - models - Models are unreliable
- sun-details-figure-3-ARé&-solar-natural.jpg
01 DRAFT - sensitivity-how-sensitive-is-our-climate

sun-details-figure2-TvsTSl.png

01-DRAFT-cosmic-what's the link between cosmic rays and climate change?
02 G-DOC COMPLETE - acid - Ocean acidification isn‘t serious
02 G-DOC COMPLETE - AGW - It's not us

Name 1
02 G-DOC COMPLETE - consensus - There is no consensus

hockey_stick_original-TAR.jpg

!

02 G-DOC COMPLETE - species - Animals and plants can adapt

03 SkS DRAFT - cooling - It's cooling Rebuttal-Hockey-WarmingStripes-past-2000-years-570px.jpg
03 SkS DRAFT - iceage - Heading into an ice age Rebuttal-Hockey-WarmingStripes-past-2000-years.jpg

03 SkS DRAFT - impacts - It's not bad

o

SkS DRAFT - hockey - What evidence is there for the hockey stick

Published - 1970s - Ice age predicted in the 1970s

Published - 1998 - It hasn't warmed since 1998

Published - antarctica - Antarctica is gaining ice




UPDATED REBUTTALS

The newly added “At a Glance” section has its own
heading and is visibly set apart from “Further Details” via
the blue box containing the link to the Feedback form.

The “At a glance” section varies considerably in length
depending on the rebuttal’s topic and how much needed
to be explained.
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The Hockey Stick is a historic graph dating back to a paper published in 1989. It showed
Northern Hemisphere temperature variations over the near-thousand year period from
1000-1598: the ‘blade’ of the stick represented the rapid warming of the late 20th Century.
It has an iconic status, both in climate science and in the murky world of science-
misinformation, where, naturally, it is despised by all and sundry.

Objections to the Hockey Stick are varied but mostly focussed on the stick's long handie
and the data that represents. Obviously, during the centuries going back to 1000, refiable
temperature measurements are not avaidable. Fortunately for science, things that lived
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At a glance

Just imagine for a moment. You fancy having a picnic tomorrow, or you're a farmer
neading a dry day to harvest a ripe crop. So naturally, you tune in for 3 weather-forecast.
But what you get is:

“Here is the weather forecast. There will be weather today and tomorrow. Good morning.”

That's a fat Jot of use, isn't it? The same applies to, “the climate’s changed before”. It's 3

through that long time, such as certain very old trees, record in the rings of their wood an red¥flans useless statement. Why? Because it omits details. It dossn't tell you what happened
indication of temperatures, year on year. Gardeners and farmers talk about good and bad

growing years and it's the same for natural systems. For example, cold dry periods make Chmale'has indeed changed in the past with various impacts aepﬂm\w on the speed and
for narrow and densely-packed tree-rings whereas warmer, wetter times lead to more e type of that change. Such results have included everything from slow changes to
widely-spaced ones. BY SOURCE ecosystems over millions of years - through to sudden mass-extinctions. Rapid climate
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change, of the type we're causing through our enormous carbon dioxide emissions, falls
into the very dangerous camp. That's because the faster the change, the harder it is for

because they act in plaoe of thermometars, Because there’s a range of indicators, the nature to cope. We are part of nature so if it goes down, it takes us with it.
esuits f ch one can be crosschecked t ther: if %

il Good 15 fath ShouRY Srce wath Hhat troes e ML Caralobiod her. i 2 new prexy s any So anyone who dismissively tells you, “the climate has ahways changed”, either does not

Tramsiation Adets - i know what they are talking about or they are deliberately trying to mislead you.

Modersior Admin Proxy datasets contain more uncertainty than directly messured temperatures. Everyone s

Autnor Agmin knows that. That does not mean they are useless, far from it, because that Climate Science Please use this form to provide feedback about this new “Ata glance™ section. Climate Science

e aforementioned cross-checking means poor data can be readily identified and Read & more technical version below or dig deeper via the tabs above! CROWD
investigatad. Finally, in the 24 years since the Hockey Stick graph was published, work on CROWD SOUREING
developing and refining the best proxies has been relen better, longer temperature SOURCING i o

Latest Posts reconstructions have become possible. And of course, global temperatures have FUNDING atest Posts FUNDING

Further Details

Europe and the North American continent) to interglacials {conditions fike the past
thousand years) and back — but only with assistance from other climate feedbacks.

The key driver that foroes the climate from Hothouse to loehouse and back is in
slow carbon cycle. The slow carbon cycle can be regarded as Earth's f
involves the movement of carbon between vast geological reservoirs and Earths
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AVOID DISTRACTIONS IN “AT A GLANCE”

» No images and graphics within the “At a Glance” section
> No links to other resources
> No linked references in this section
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What evidence is there for the hockey stick?

What the ays.. Link to this page
Select 3 level... @ Basic

W Intermediate

Recent studies agres that recent global temperatures are unprecedentsd in the last
1000 years.

TS
Hockey stick is broken

“In 2003 Professor McKitrick teamed with a Canadian engineer, Steve Mcintyre, in
attempting to repiicate the chart and finally debunked it as statistical nonsense.

They revealed how the chart was derived from “collation errors, unjustified truncation
or extrapolation of source data, obsolete data, incomect principal component
i L and other serious defects” — substantialty
affecting the temperature index.” (John McLaughlin)

Ata glance

The Hockey Stick is a historic graph dating back to a paper published in 1989, It showed
Northern varia over the near-thousand year period from
1000-15G8: the ‘blade’ of the stick representad the rapid warming of the late 20th Century.
It has an iconic status, both in climate science and in the murky workd of science-
misinformation, where, naturally, it is despised by all and sundry.

Objections to the Hockey Stick are varied but mostly focussed on the stick’s long handle
and the data that represents. Obviously, during the centuries going back to 1000, refiable
temperature measurements are not availsble. Fortunately for science, things that lived
through that long time, such as certain very old trees, record in the rings of their wood an
indication of temperatures, year on year. Gardeners and farmers talk about good and bad
growing years and it's the same for natural systems. For example, cold dry periods make
for narrow and densely-packed tree-rings whereas warmer, wetter times lead to more
widely-spaced ones.

Importantly, today there are a great many such past climate indicators, known as proxies
because they act in place of thermometers, Because there's a range of indicators, the
results from each one can be cross-checked against one another: if 3 new proxy is any
good, its data should agree with that from the other, established ones

Proxy datassts contain more uncertainty than directly messurad temperatures. Everyone
knows that. That doss not mean they are useless, far from it, because that
aforementioned cross-checking means poor data can be readily identified and
investigated. Finally, in the 24 years since the Hockey Stick graph was published, work on
developing and refining the best proxies has been relentiess: better, longer temperature
reconstructions have become possible. And of course, global temperatures have
continued to climb: in any of the observation-based datasets of surface temperature, all
of the eight warmest years on record have occurred since 2015,

Please use this form to provide feedback abour this new "At a glance™ section.
Read a more rechnical version below or dig deeper via the @bs above!
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ASKING FOR FEEDBACK

We are interested in feedback from our readers, so we designed a Google form which we linked to from the new “At
a Glance” section in each updated rebuttal.

At a Glance - Feedback Form

Please use this form to provide feedback on the new "At a glance” section in the basic
rebuttal. Thanks!

* Required

) Skeptical S¢

Getting skeptical about global warming skepticism

URL (web address) of rebuttal *

Without a link to the rebuttal we'll not be able to match your feedback to the specific
rebuttal.

https://skepticalscience.com/solar-activity-sunspots-global-warming-basic.htm

How easy to understand is "At a glance™ *

Please let us know your initial reaction after reading this new section.
O I can't understand this at all
(O 1sort-of understand but it's hard to follow to the end

O I had to read this twice before | grasped what it meant

() Wow, I totally get this now!

O Other:

How reliable did you find "At a glance™?

a 1 2 3 4 5

Mot at all reliable O O O O O O Very reliable

What influenced your reliability rating?

Please use this box to let us know why you picked a specific reliability rating. This will be
especially helpful if you found it lacking in reliability so that we can improve the content.

Your answer

How did you happen upon the rebuttal?

O Via the blog post
O Because | was sent a link

O Via Search results

O Other:

Additional feedback

Please use this box to provide additional feedback about what you liked or didn't like about

the addition of the "At a glance” section.

Your answer

Next Clear form

The next section asks some optional questions which will help us to evaluate the new “at a
glance” section better.

Your gender

O Female
O Male
() other

O Prefer not to say

Your age

Your answer

Your education
Please let us know which your highest education level is

O High School
College
University degree

Prefer not to say

O OO0

Other:

Is English your native language?

() ves
O Other:



SPARSE FEEDBACK

» To date received 30 responses

» Data is rather noisy — “all over the place”

» Some responses likely came from science deniers

» Overall hard to draw conclusions from

» Also asked for feedback from groups of students

» Some constructive feedback considered for updates

How easy to understand is "At a glance"?
31 responses

@ | can't understand this at all

@ | sort-of understand but it's hard to foll...
@ | had to read this twice before | graspe...
/ @ Wow, | totally get this now!
v — | @ Total waste of resources. All BS
@ This seems written more in the style o...
Generally very good.
Sy ® y very g ‘
@ | pretty much understood this before ...
113V

How reliable did you find "At a glance"?

30 responses

10.0
10 (33.3%)

75
7 (23.3%)

6 (20%
5.0 (20%)

2.5 3 (10%) 3 (10%)

1 (3.3%
0.0 (3.3%)




WEEKLY REMINDERS

In parallel, we shared the link to and a mock-up of the
highlighted rebuttal on social media where we have a
presence (Twitter, Facebook, Mastodon and MeWe).

In an effort to keep interest in our update project high and to
hopefully get more feedback, we published each rebuttal’s “At
a glance” section as a regular blog post on Tuesdays.

On February 14, 2023 we announced our Rebuttal Update Project. This included an

ask for feedback about the added "At a glance
versions. This weekly blog post series highlights this new section of one of the updated
basic rebuttal versions and serves as a "bump" for our ask. This week features "What
were climate scientists predicting in the 1970s?". More will follow in the upcoming

weeks. Please follow the Further Reading link at the bottom to read the full rebuttal and
to join the discussion in the comment thread there.

lance" section in the updated basic rebuttal

If you are aged 60 or over, you may remember this particular myth first-hand. For a brief
time in the early to mid-1970s, certain sections of the popular media ran articles describing
how we were heading for a renewed ice-age. Such silliness endures fo the present day,
just with a different gloss: as an example, for the UK tabloid the Daily Express, October just
wouldn't be October without it publishing at least one made-up account of the impending
100-day snow-apocalypse.

There were even books written on the subject, such as Nigel Calder's mischievously-
entitied The Weather Machine (1974), originally published by the BBC and accompanying
a "documentary” of the same name, which was nothing of the sort. A shame, because the
same author's previous effort, The Restless Earth (1972), about plate tectonics, was very
good indeed.

Thomas Peterson and colleagues did a very neat job of obliterating all of this nonsense. In
a 2008 paper titled The myth of the 1970s global cooling scientific consensus, they dared
do what the popular press dared not to. They had a look at what was actually going on.
Obtaining copies of the peer-reviewed papers on climate, archived in the collections of
Nature, JSTOR and the American Meteorological Society and published between 1965 and

Alas! - no.

Results showed that despite the media claims, just ten per cent of papers predicted a
cooling On the other hand. 62% predicted global warming and 28% made no
commen rway. The take-home from this one? It's the old media adage, “Never let the
truth get in the way of a good story”

Read a more technical version via the link below!

Click for Further details
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RELATED ACTIVITIES

Updating the Big Picture article to include more current graphics and references

- ———Z N —

vticalScience

Getting skeptical about global warming skepticism

Arguments

CE—
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MOST USED
Climate Myths

Climate's changed before
It's the sun

It's not bad

There is no consensus
It's cooling

Models are unreliable
Temp record is unreliable

Animals and plants can adapt

O W N O W B W

It hasn't warmed since 1998

tl]  Antarctica is gaining ice

View All Arguments...

Username
Password

LOGIN New? Register here

Software

Resources Comments The Consensus Project Translations

The Big Picture

It's easy to get bogged down discussing one of the many pieces of evidence behind human-
caused global warming, to the extent that we can't see the forest for the trees. Here, we
take a step back and see how all of those trees comprise the forest as a whole. Skeptical
Science provides extensive resources that examine each individual piece of climate
misinformation and rebuts them with hard evidence, so let's make use of these individual
pieces to see how they form the big picture

The Earth is Warming

We know the planet is warming from surface temperature stations and satellites measuring
the temperature of the Earth's surface and lower atmosphere. We also have various tools
which have measured the warming of the Earth's oceans. Satellites have measured an
energy imbalance at the top of the Earth's atmosphere. Glaciers, sea ice, and ice sheets
are all receding. Sea levels are rising. Spring is arriving sooner each year. There's simply
no doubt - the planet is warming. Everything to do with temperatures is going up. Everything
to do with snow and ice is decreasing. Species are migrating polewards and to higher
altitudes (Figure 1)

Indicators of a Warming World

JJoscen
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Figure 1: Indicafors of a warming world (click for larger image)
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SUMMARY & OUTLOOK

SUMMARY

» Framework to add “At a Glance” sections is taking shape

» More rebuttal updates are in the works

» |terative process

» Lessons’ learned session planned

» Laying the foundation for better structured rebuttal content

OPEN QUESTIONS
» How to better share the workload?
» How to also update translated content?
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Adding plain language summaries to rebuttals on Skeptical
Science

Barbel Winklen(f) and John Mason
Skeplical Stience (haerbelwidskeplicalsciene s coa)

Skeptical Science (SkS) is an international, non-profit science education organization founded by John Cook in 2007. k= main purpose is to debunk
misconceptions and misinformation about human-caused climate change based on peer-reviewed literature, featuring & database with more than 200
rebuttals. Many of these rebuttals date back to 2010 or earlier, some have seen updates since then but in a few cases developments in science have rendered

these originals out of date. We started an updating programme some years sgo, but are now taking 3 more structured approach.

We decided that rather than fix these rebuttals in an ad-hoc fashion, a full review would be useful as a first step. This review found that most rebuttals lacked

an entry-level version i i naolf a ath of 5 CE ing ajor zfje=si izzue. Some rebuttals
had a "basic” version but i i n zes, ther 4 i entry. liome lEcic-level rebuttals were
written more accessibly th ul =N

Az an initial step, we took| = flld UN@Et=d them i i Eoval i hesa.t-a-glance" sections are

short (ideally <500 words) and written in a style that hopefully holds the reader via the following three key principles:

o

EMGAGE

This term refers to engaging with and gently leading the reader into a rebuttal, using things they can relate to: the writer is starting a conversation and needs
to do that in an acceszible way. Questions can feature here but where appropriate, analogy can be used too. Relating the topic to things in everyday life should

always be considered.
HOLD

Avoid all trip-wires. These can be poorly-written or over-lengthy sentences, overly technical terms without proper and full introduction, grammatical issues,
repetition: anything that distracts a reader, including links embedded within the text. You want to hold the resder from the start to finish of the rebuttal
without distraction.

FINISH
Always try to have an especially memorzable short finishing-sentence, a take-home that stays with the reader.

In order to check the effectiveness of these at-a-glance sections, we sccompanied the prototyping with a blog post to make our readers awsre of these
additions and ta actively ask for their feedback. By the time the EGU meeting takes place we expect to have received enough feedback to be able to judge how
helpful and effective these new plain language additions to our basic rebuttals have turned out to be.

How to cite: Winkler, E. and Mason, |.: Adding plain language summaries to rebuttals on Skeptical Science, EGU General Assembly 2023, Vienna, Austria, 24-28
Apr 2023, EGU23-1667, httpsy//doi.org!10.5194/egusphere-egu23-1667, 2023,




AUTHOR INFORMATION

Barbel Winkler »
Skeptical Science
BaerbelW[at]skepticalscience[dot]com
Fellbach, Germany

Barbel Winkler lives and works in Germany. She has always had a lot
of interest in environmental issues and has been active as a
volunteer at the local zoo and a conservation group for many years.
Over time and while learning more and more about it, Barbel
became increasingly aware and concerned about climate change and
what it will mean for generations to come. As a means to turn her
concerns regarding climate change into something productive, Barbel
joined the Skeptical Science team in 2010 and started translating
selected content into German. Since 2013 she has been coordinating
the translation efforts for all languages, contributes a blog-post every
once in a while, helps with many projects and became co-author of
several consensus-related studies the Skeptical Science team has
published over the years. She also coordinates the moderation team
for the online course “Deniall01x — Making sense of climate science
denial”.

https://sks.to/BaerbelW

John Mason
Skeptical Science
johntherock[at]btopenworld[dot]com

John Mason graduated in geology from Aberystwyth University in
1985. He went on to undertake research on ore genesis and
supergene alteration in the metalliferous mining districts of North
and Central Wales, leading to an M Phil and a number of key
papers. He also worked for a time in mineral exploration with the
British Geological Survey and then the private sector. His interest in
climate came via investigating severe weather events and their
aftermath and seeing the massive changes that past climate shifts
have brought to the Welsh landscape. When not doing any of the
above, landscape and weather-photography plus sea-angling keep
him occupied.

https://sks.to/JohnMason
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INTRODUCTION
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Blog post announcing the updates — https://sks.to/at-a-glance
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Ice age predicted in the 1970s — https://sks.to/1970s
It hasn't warmed since 1998 — https://sks.to/1998
Antarctica is gaining ice — https://sks.to/antarctica
CRU emails suggest conspiracy — https://sks.to/climategate
What evidence is there for the hockey stick — https://sks.to/hockey
CO2 lags temperature — https://sks.to/lag
Climate has changed before — https://sks.to/past
It's the sun — https://sks.to/sun
Temperature records are unreliable — https://sks.to/temp
The greenhouse effect and the 2nd law of thermodynamics — https://sks.to/thermo
Twitter thread - https://twitter.com/skepticscience/status/1628106764276072448
Big Picture — https://sks.to/bigpicture



https://skepticalscience.com/
https://skepticalscience.com/argument.php
https://skepticalscience.com/fixednum.php
https://skepticalscience.com/argument.php?f=taxonomy
https://sks.to/at-a-glance
https://sks.to/1970s
https://sks.to/1998
https://sks.to/antarctica
https://sks.to/climategate
https://sks.to/hockey
https://sks.to/lag
https://sks.to/past
https://sks.to/sun
https://sks.to/temp
https://sks.to/thermo
https://twitter.com/skepticscience/status/1628106764276072448
https://sks.to/bigpicture

	Folie 1: The Rebuttal Updates Project Adding plain language summaries to rebuttals on Skeptical Science
	Folie 2: INTRODUCTION TO SKEPTICAL SCIENCE
	Folie 3: THE REBUTTALS
	Folie 4: CHALLENGES & ISSUES
	Folie 5: RISK TO PERCEIVED CREDIBILITY
	Folie 6: ADDITIONAL FINDINGS
	Folie 7: ADDING AT-A-GLANCE SECTIONS
	Folie 8: UPDATED REBUTTALS
	Folie 9: AVOID DISTRACTIONS IN “AT A GLANCE”
	Folie 10: ASKING FOR FEEDBACK
	Folie 11: SPARSE FEEDBACK
	Folie 12: WEEKLY REMINDERS
	Folie 13: OVERALL VIEWS
	Folie 14: PEAKS IN DAILY REBUTTAL VIEWS
	Folie 15: RELATED ACTIVITIES
	Folie 16: SUMMARY & OUTLOOK
	Folie 17: THANK YOU!
	Folie 18: AUTHOR INFORMATION
	Folie 19: LIST OF LINKS

