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Iona’s Column:
Special IPCC Issue

Dear Reader,

This report is
going to change
our lives for the
next 10 to 12
years and deter-
mine the fate of
the Earth. It’s so
important that
I'm publishing
the whole report
for those of you who feel like looking at
it or even reading it. I was confused by
some things so asked my friend, climate
scientist, and GBC board member Dr.
Michael Mann to help me out, which he
did graciously and quickly. I've put in
three of his excellent books in case you
want to do even more reading.

I set aside one week to do this, my very
first special edition in the past 10 years,
so those of you who are waiting for me
to publish your stories, have no fear, ’'m
still on schedule to do that starting with
our December issue. Since I got the No-
vember issue done so early, it seemed
silly to start the one for December before
it’s even November. Please be patient. I'll
start working with you next week. Also,
please remember that I work my paying
job on weekends and can’t answer emails
or Facebook posts very quickly then.

So, here is a unique publication for
you to share with your friends and fam-
ily. I find it ironical that I've been pub-
lishing newspapers for 10 years past and
this issue will determine my life for the
future 10 years. Gee, I'll be 83 by then =
YIKES!

In the meantime and until 2028, carry
on with your own wonderful projects
with renewed vigor, stamina, and deter-
mination to succeed. I will support and
encourage you in any way possible.

For the Earth Always,

Sona
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The @IPCC_CH report on #GlobalWarming of 1.5°C is one of the most important
#climatechange reports ever published. Limiting temperature increase requires
unprecedented changes in society, but will have huge benefits. Every half a degree
of warming matters. .ipcc.ch/reportfsr1s/
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erations and all life.

Who are we trying to attract?

to www.gobackclub.org to learn more.

Contact: The Go-Back Club, ¢/o Iona Conner,
21431 Marlin Circle, Shade Gap, Pennsylvania

What is The Go-Back Club all about?

We want to change people’s hearts. Our
members live simply (or try to) so that our
collective carbon footprint grows smaller and
smaller every day. We are working toward a
common goal of reducing our individual im-
pacts on climate change to protect future gen-

We hope to reach people who are concerned
about global warming and realize that they are
part of the problem but don’t know what to
do. We invite them to join our Club. Please tell
your family and friends about us. They can go

What are we trying to achieve?
Our members are part of the global move-
ment of people who know that global warming
is an immediate threat and who want to prevent
further harm and even reverse the situation.

We look to others for inspiration.

People are “like a blind man walking ran-
domly toward a cliff. The only thing that
will save him is to go backwards” Michael
Mann (GBC board memeber, climate scien-
tist, member of the Intergovernmental Panel
on Climate Change), told us aa couple of
years ago referring to tipping points on a visit
to Penn State, where Mann is director of the
Earth Systems Science Center

“Our life is frittered away by detail. Sim-
plify, simplify, simplify! Simplicity of life and
elevation of purpose.” Henry David Thoreau

Please send me your stories and photos. I
rely on our members contributions. I'm not
looking for ugly. 'm not looking for dark. I'm
not looking for hatred. I'm looking for the op-
posites to help raise our readers’ spirits. There

What on Earth is The Go-Back Club?
A Simple-Living/Action Brigade

Our Motto: Use it up, wear it out, make it do or do without.

is enough ugly and dark and hateful in the
world. This newspaper provides an antidote
- BEAUTY, LIGHT, LOVE. (Funny is OK,
too!)

Thank you for sending me your material for
consideration.

Guidelines for Submissions

I love learning about wonderful projects
around the world. At the moment, 'm having
trouble keeping up but I'll publish yours as
soon as I can. It takes quite a bit of work to get
everything right.

Please send stories directly via email to ion-
aconner@pa.net and include jpg photos with
captions and photo credits. Don’t worry about
grammar or punctuation; I proofread and edit
everything without changing the content.

It’s very hard for me to work on Facebook,
although I find many great stories there. That’s
why I want you to send everything to me
through email. I often will ask questions on Fa-
cebook after I receive your material, but that’s
not how I want to receive your work initially.

Thank you.

Fair Use Law: http://copyright.gov/fair-use/more-info.html

Fair use is a legal doctrine that promotes
freedom of expression by permitting the un-
licensed use of copyright-protected works
in certain circumstances. Section 107 of the
Copyright Act provides the statutory frame-
work for determining whether something is a
fair use and identifies certain types of uses—
such as criticism, comment, news report-
ing, teaching, scholarship, and research—as
examples of activities that may qualify as fair
use. Section 107 calls for consideration of the
following four factors in evaluating a question
of fair use:

(1) Purpose and character of the use, in-
cluding whether the use is of a commercial
nature or is for nonprofit educational pur-
poses: Courts look at how the party claiming
fair use is using the copyrighted work and are
more likely to find that nonprofit educational
and noncommercial uses are fair. This does
not mean, however, that all nonprofit educa-
tion and noncommercial uses are fair and all

commercial uses are not fair; instead, courts
will balance the purpose and character of the
use against the other factors below. Addition-
ally, “transformative” uses are more likely to be
considered fair. Transformative uses are those
that add something new, with a further pur-
pose or different character, and do not substi-
tute for the original use of the work.

(2) Nature of the copyrighted work: This
factor analyzes the degree to which the work

that was used relates to copyright’s purpose of

encouraging creative expression. . ..

(3) Amount and substantiality of the
portion used in relation to the copyrighted
work as a whole: Under this factor, courts
look at both the quantity and quality of the
copyrighted material that was used. If the use
includes a large portion of the copyrighted
work, fair use is less likely to be found; if the
use employs only a small amount of copyright-
ed material, fair use is more likely. . ..

(4) Effect of the use upon the poten-

tial market for or value of the copyrighted
work: Here, courts review whether, and to
what extent, the unlicensed use harms the
existing or future market for the copyright

owner’s original work. In assessing this factor,

courts consider whether the use is hurting the

current market for the original work (for exam-

ple, by displacing sales of the original) and/or

whether the use could cause substantial harm

if it were to become widespread. . ..
Please note that the Copyright Office is un-
able to provide specific legal advice to individ-

ual members of the public about questions of

fair use. See 37 C.ER. 201.2(a)(3). For fur-
ther information, see https://www.copyright.
gov/fair-use/more-info.html.

Fair Use Logo
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Summary for Policymakers of IPCC Special Report on Global Warming of 1.5°C approved by
governments

INCHEON, Republic of Korea, 8 Oct - Limiting global warming to 1.5°C would require rapid, far-
reaching and unprecedented changes in all aspects of society, the IPCC said in a new assessment.
With clear benefits to people and natural ecosystems, limiting global warming to 1.5°C compared to
2°C could go hand in hand with ensuring a more sustainable and equitable society, the
Intergovernmental Panel on Climate Change (IPCC) said on Monday.

The Special Report on Global Warming of 1.5°C was approved by the IPCC on Saturday in Incheon,
Republic of Korea. It will be a key scientific input into the Katowice Climate Change Conference in
Poland in December, when governments review the Paris Agreement to tackle climate change.

“With more than 6,000 scientific references cited and the dedicated contribution of thousands of
expert and government reviewers worldwide, this important report testifies to the breadth and policy
relevance of the IPCC,” said Hoesung Lee, Chair of the IPCC.

Ninety-one authors and review editors from 40 countries prepared the IPCC report in response to
an invitation from the United Nations Framework Convention on Climate Change (UNFCCC) when it
adopted the Paris Agreement in 2015.

The report’s full name is Global Warming of 1.5°C, an IPCC special report on the impacts of global
warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways,
in the context of strengthening the global response to the threat of climate change, sustainable
development, and efforts to eradicate poverty.

“One of the key messages that comes out very strongly from this report is that we are already
seeing the consequences of 1°C of global warming through more extreme weather, rising sea levels
and diminishing Arctic sea ice, among other changes,” said Panmao Zhai, Co-Chair of IPCC
Working Group |.

The report highlights a number of climate change impacts that could be avoided by limiting global
warming to 1.5°C compared to 2°C, or more. For instance, by 2100, global sea level rise would be
10 cm lower with global warming of 1.5°C compared with 2°C. The likelihood of an Arctic Ocean
free of sea ice in summer would be once per century with global warming of 1.5°C, compared with
at least once per decade with 2°C. Coral reefs would decline by 70-90 percent with global warming
of 1.5°C, whereas virtually all (> 99 percent) would be lost with 2°C.

“Every extra bit of warming matters, especially since warming of 1.5°C or higher increases the risk
associated with long-lasting or irreversible changes, such as the loss of some ecosystems,” said
Hans-Otto Portner, Co-Chair of IPCC Working Group II.

Limiting global warming would also give people and ecosystems more room to adapt and remain
below relevant risk thresholds, added Portner. The report also examines pathways available to limit
warming to 1.5°C, what it would take to achieve them and what the consequences could be

IPCC Secretariat ,ﬁ ¥
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c/lo WMO - 7 bis, Avenue de la Paix - C.P:2300 - CH-1211 Geneva2 - Switzerland el
telephone +41 22 730 8208 /54 / 84 - fax +41227308025/13 - email IPCC-Sec@wmo.int - www.ipcc.ch WHG LUNEP

Source: https://www.un.org/sustainabledevelopment/blog/2018/10/special-climate-report-1-50c-is-possible-but-requires-unprecedent-
ed-and-urgent-action/
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UN Experts Warn of

‘Climate

Catastrophe’ by 2040 Without ‘Rapid’
and ‘Unprecedented’ Global Action

“The climate crisis is here and
already impacting the most
vulnerable,” notes 350.0rg’s
program director. “Staying
under 1.5°C is now a matter

of political will.”

By Jessica Corbett
Common Dreams: October 8,2018

Underscoring the need for “rapid, far-
reaching, and unprecedented” changes to
life as we know it to combat the global cli-
mate crisis, a new report from the Intergov-
ernmental Panel on Climate Change (IPCC)
— the United Nations’ leading body for cli-
mate science — details what the world could
look like if the global temperature rises to
1.5°C versus 2°C (2.7°F versus 3.6°F) above
pre-industrial levels, and outlines pathways
to reducing greenhouse gas emissions in the
context of sustainable development and ef-
forts to eradicate poverty.

“Climate change represents an urgent
and potentially irreversible threat to hu-
man societies and the planet,” the report
reads. “Human-induced warming has al-
ready reached about 1°C (1.8°F) above pre-
industrial levels at the time of writing of this
Special Report... If the current warming rate
continues, the world would reach human-
induced global warming of 1.5°C around
2040”7

Approved by the IPCC in South Korea
on Saturday ahead of COP24 in Poland in
December, Global Warming of 1.5°C was
produced by 91 authors and reviewers from
40 countries. Its release has elicited calls to
action from climate campaigners and poli-
cymakers the world over.

“This is a climate emergency. The IPCC
1.5 Report starkly illustrates the difference
between temperature rises of 1.5°C and 2°C
- for many around the world this is a matter
of life and death,” declared Karin Nansen,
chair of Friends of the Earth International.
“It is crucial to keep temperature rise well
below 1.5 degrees without offsetting, car-
bon markets, and geoengineering, but the
evidence presented by the IPCC shows that
there is a narrow and shrinking window in
which to do so”

The report was requested when the in-
ternational community came together in
December of 2015 for the Paris agreement,
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The Intergovernmental Panel on Climate Change beld a press conference on its new report in South Korea on

Monday, October 8, 2018.

which aims to keep global warming within
this century “well below” 2°C, with an ul-
timate target of 1.5°C. President Donald
Trump’s predecessor supported the accord,
but Trump has vowed to withdraw the Unit-
ed States, even as every other nation on the
planet has pledged their support for it. In
many cases, however, sworn support hasn't
led to effective policy.

“It’s a fresh reminder, if one was needed,
that current emissions reduction pledges
are not enough to meet the long-term goals
of the Paris Agreement. Indeed, they are not
enough for any appropriately ambitious tem-
perature target, given what we know about
dangerous climate impacts already unfold-
ing even at lower temperature thresholds,”
Rachel Cleetus, lead economist and climate
policy manager for the Union of Concerned
Scientists, wrote ahead of its release.

“The policy implications of the report are
obvious: We need to implement a suite of
policies to sharply limit carbon emissions
and build climate resilience, and we must do
all this is in a way that prioritizes equitable
outcomes particularly for the world’s poor
and marginalized communities,” Cleetus
added.

“We want a just transition to a clean en-
ergy system that benefits people, not corpo-
rations,” Nansen emphasized. “Only with a
radical transformation of our energy, food,
and economic systems, embracing environ-
mental, social, gender, and economic jus-
tice, can we prevent climate catastrophe and

temperature rises exceeding 1.5°C”

“The science in the IPCC Report on 1.5°C
speaks for itself. Staying under 1.5°C is now
a matter of political will,” responded 350.
org program director Payal Parekh. “The
climate crisis is here and already impacting
the most vulnerable and the least respon-
sible for creating it. The only way to achieve
it is to stop all fossil fuel extraction and re-
direct the massive resources currently spent
on the fossil fuel economy towards the re-
newable energy transition”

The report’s key findings - outlined in the
Summary for Policymakers(pdf) - include:

o Climate models project robust differ-
ences in regional climate characteristics
between present-day and global warming
of 1.5°C, and between 1.5°C and 2°C. These
differences include increases in: mean tem-
perature in most land and ocean regions,
hot extremes in most inhabited regions,
heavy precipitation in several regions, and
the probability of drought and precipitation
deficits in some regions.

o Climate-related risks to health, liveli-
hoods, food security, water supply, human
security, and economic growth are project-
ed to increase with global warming of 1.5°C
and increase further with 2°C.

o Pathways limiting global warming to
1.5°C with no or limited overshoot would
require rapid and far-reaching transitions
in energy, land, urban and infrastructure
(including transport and buildings), and

IPCC continued on next page
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industrial systems. These systems transi-
tions are unprecedented in terms of scale,
but not necessarily in terms of speed, and
imply deep emissions reductions in all sec-
tors, a wide portfolio of mitigation options,
and a significant upscaling of investments
in those options.

o All pathways that limit global warm-
ing to 1.5°C with limited or no overshoot
project the use of carbon dioxide removal
(CDR).

o Limiting the risks from global warm-
ing of 1.5°C in the context of sustainable
development and poverty eradication im-

plies system transitions that can be enabled
by an increase of adaptation and mitigation
investments, policy instruments, the accel-
eration of technological innovation, and be-
havior changes.

« Strengthening the capacities for climate
action of national and sub-national authori-
ties, civil society, the private sector, indig-
enous peoples, and local communities can
support the implementation of ambitious
actions implied by limiting global warming
to 1.5°C. International cooperation can pro-
vide an enabling environment for this to be
achieved in all countries and for all people,

in the context of sustainable development.

International cooperation is a critical en-
abler for developing countries and vulner-
able regions.

This work is licensed under a Creative
Commons Attribution-Share Alike 3.0 License

Source: https://www.commondreams.
org/news/2018/10/08/un-experts-warn-
climate-catastrophe-2040-without-rapid-
and-unprecedented-global
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What’s Not in the Latest Terrifying IPCC

Report? New Research on Clima

By Jon Queally
Common Dreams: October 9, 2018

[NOTE FROM THE EDITOR: Climate Sci-
entist Michael Mann, mentioned in this ar-
ticle, is a GBC Board member and friend.]

If the latest warnings contained in Mon-
day’s report by the Intergovernmental Panel
on Climate Change (IPCC) - which includ-
ed pronouncements that the world has less
than 12 years to drastically alter course to
avoid the worst impacts of human-caused
global warming and that nothing less than
keeping all fossil fuels in the ground is the
solution to avoid future calamities — have
you at all frightened or despondent, experts
responding to the report have a potentially
unwelcome message for your already over-
burdened heart and mind: It’s very likely
even worse than you're being told.

After the report’s publication there were
headlines like: “We have 12 years to act on
climate change before the world as we know
it is lost. How much more urgent can it
get?” and “Science pronounces its verdict:
World to be doomed at 2°C, less dangerous
at 1.5°C,” and “A major new climate report
slams the door on wishful thinking”

But as Jamie Henn, co-founder and pro-
gram director for the international climate
group 350.0rg, stated in a tweet on Tuesday,
the “scariest thing about the IPCC Report”
is the fact that “it’s the watered down, con-
sensus version. The latest science is much,
much, much more terrifying”

Henn was actually responding to Penn
State University climate scientist Michael
Mann who was pushing back against those
criticizing the IPCC report as too “alarm-
ist” in its declarations and warnings. “If
anything,” Professor Mann declared, “it is
the opposite. Once again, with their latest
report, they have been overly conservative
(ie. erring on the side of understating/un-
derestimating the problem).”

This is very possibly true and there is
much scientific data and argument backing
this up. As Henn and Mann both indicate,
the IPCC report is based on the consensus
view of the hundreds of scientists who make
up the IPCC - and it’s been consistently true
that some of the most recent (and increas-
ingly worrying) scientific findings have not
yet found enough support to make it into
these major reports which rely on near-
unanimous agreement.

According to Durwood Zaelke, founder
of the Institute for Governance and Sustain-
able Development, speaking to the Guard-
ian in the wake of the latest IPCC report,

it “fails to focus on the weakest link in the
climate chain: the self-reinforcing feedbacks
which, if allowed to continue, will accelerate
warming and risk cascading climate tipping
points and runaway warming.”

In August, as Common Dreams reported,
research published by Johan Rockstrém, and
his colleagues at the Stockholm Resilience
Centre in Sweden, found that it is precisely
these feedback loops and tipping points that
should most frighten and concern human-
ity. While nascent and not conclusive in its
findings - two of the reasons you won't find
it referenced in the IPCC Report - the study
warned that humanity may be just 1°C away
from creating a series of dynamic feedback
loops that could push the world into a cli-
mate scenario not seen since the dawn of the
Helocene Period, nearly 12,000 years ago.

Quoted in Tuesday’s Guardian article
about the dangers of ignoring potential
tipping points, Nobel prize laureate Mario
Molina, who shared the award for chemis-
try in 1995 for his work on ozone depletion,
said, “The IPCC report demonstrates that it
is still possible to keep the climate relatively
safe, provided we muster an unprecedented
level of cooperation, extraordinary speed,
and heroic scale of action. But even with its
description of the increasing impacts that
lie ahead, the IPCC understates a key risk:
that self-reinforcing feedback loops could
push the climate system into chaos before
we have time to tame our energy system and
the other sources of climate pollution”

The purpose of recognizing the terrifying
predictions is not to instill fear, however,

Photo: David McNew/Getty Images
A burned truck and structures are seen at the Butte Fire on September 13, 2015 near San Andreas,
California. California governor Jerry Brown has declared a state of emergency in Amador and Calaveras
Counties, where the 100-square-mile wildfire has burned scores of structures so far and is threatening 6,400
in the historic Gold Country of the Sierra Nevada foothills.

climate campaigners and advocates for bold
solutions say.

In a paper authored last year titled “Lead-
ing the Public into Emergency Mode: A
New Strategy for the Climate Movement,
Margaret Klein Salamon writes that while
a World War II-style mobilization is nec-
essary to achieve the kind of emission cuts
and energy transformation that science now
mandates, understanding the stakes does
not necessarily mean being debilitated by
that knowledge. In an op-ed for Common
Dreams, she argued that, “Intense, but not
paralyzing, fear combined with maximum
hope can actually lead people and groups
into a state of peak performance. We can
rise to the challenge of our time and dedi-
cate ourselves to become heroic messen-
gers and change-makers.”

And as Rajiv Sicora, senior manager of
research for The Leap, wrote to his group’s
supporters in an email, “This is not the time
to turn away, whether in fear or in active
denial of the facts. This is a time to use our
fear as fuel because the report also makes
clear that the worst effects of global warm-
ing can still be prevented, and the urgency
of transformative change should excite and
empower all of us who are fighting for jus-
tice anyway.”

This work is licensed under a Creative
Commons Attribution-Share Alike 3.0 License

Source: https://www.commondreams.org/
news/2018/10/09/whats-not-latest-terrify-
ing-ipcc-report-much-much-much-more-
terrifying-new-research
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NEW REPORT EMBOLDENS 1.5 C FIGHT

L

ACTION OUTSIDE UNITED NATIONS UHIUEHéIT‘f, TOKYO (350 Japan)
People Around the World React

Email from Fossil Free News: October 13,2018

A month on from the mass #RiseforCli-
mate mobilizations around the world, we're
seeing public discourse turn back to climate
change this week. A new United Nations re-
port, detailing the dangers of a world above
1.5°C of warming, has just been published
- and it’s a tough wake up call.

All over, people are speaking out about
what the new report on 1.5 means - that sci-
ence itself necessitates an end to fossil fuels
as fast as we possibly can.

This has the potential to be a turning
point. People everywhere are waking up to
the fact that a livable world is a Fossil Free
world. Wherever you are, you can help de-

15°CIS
ARED LI

liver this urgent message to local leaders
and encourage them to go Fossil Free.

In the meantime, catch up on what’s been
happening in the Fossil Free movement
globally the past two weeks.

In Incheon, South Korea last week, scien-
tists and politicians gathered to hammer out
a Summary of the new Intergovernmental
Panel on Climate Change (IPCC) report. It
details the differences between 1.5°Cand 2°C
of warming - and how we're currently not on
track to hit either. As serious as our situation
is, scientists insist it’s still technically possible
to limit warming to 1.5°C, but it’ll require an
unprecedented scale of change.

The news is sparking groups everywhere
to organize report deliveries to local targets
and other actions to relay the ur-
gent need to get off fossil fuels.
Some have already happened in
places like Japan (above) and Bra-
zil, where activists in Rio de Jani-
ero protested outside an oil and
gas auction on September 28.

Across Asia, we've seen com-
mitments piling up to get rid of
coal once and for all. First, Japan’s
Marubeni, one of the world’s
biggest power plant developers,
announced they won't invest in
any new coal-fired power plants.
Then Standard Chartered, one of
the biggest coal investors globally,
said goodbye. And late last week,
two government-run pension
funds in South Korea committed
to end coal investment. All this

to IPCC Report

is thanks to work from the movement - like
those putting out the Cool Bank awards in
Japan. It represents huge progress as Asia
is the region where the world’s dirtiest fos-
sil fuel is expanding fastest. This testimony
from a community suffering pollution from
a nearby coal plant in Bataan, the Philip-
pines shows just what’s at stake.

In Germany, forced evacuations have
spurred powerful acts of international soli-
darity supporting the movement to save
Hambach, a beautiful 12,000-year-old for-
est which is threatened by the expansion of
one of Europe’s biggest source of CO, emis-
sions: Hambach lignite coal mine. After a
court finally ordered an injunction to stop
the evacuation of the Forest Protectors on
Friday, 50,000 people turned up Saturday to
march in support. It’s a big win - but now
Germany needs to take the next step and
end coal for good.

Two weeks ago, just ahead of the Nobel
Prize announcements, activists outside the
Nobel museum in Stockholm, Sweden re-
minded the Nobel Foundation that it’s time
to clean up their act and divest. The Foun-
dation, which delivers the famous annual
prize, still invests in fossil fuels — despite the
fact that over 115,000 people from around
the world have signed on to the groups peti-
tion to Divest Nobel.

“When there is a Pacific rugby test, why
is it that we can fill the seats with 19,000
supporters? How do we figure how to gather
that same support for the work that the Pa-
cific Climate Warriors do?”

Reactions continued on next page
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Reactions continued from previous page
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50,000 CELEBRATE THE STRUGGLE TO SAVE HAMBACH

FOREST FROM AN EXPANDING COAL MINE.

iting Australia to share their realities in the
Pacific dealing with the impacts of climate
change right now. In Sydney, they visited the
Cronulla Sharks Rugby club to try to connect
their work to a much wider audience. It’s part
of their Pacific Pawa Frontline Truths story-
telling tour that’s wrapping up this week.
SolarXL puts solar arrays along the path

of the proposed route of Keystone XL pipe-
line. They recently finished the third solar
installation in Naper, Nebraska. As a partic-
ipating landowner along the route exclaims,
“Five years later were still here and the
pipeline isn’t!” Watch and share the video
at https://www.facebook.com/350.org/vid-
€0s/687676918285932/

The IPCC report on how we stay below

PHOTO: ENDE GELANDE

1.5°C is creating an important shift in pub-
lic debate right now. It’s a key time to help
push forward the Fossil Free movement’s de-
mands and make sure those in power under-
stand what the science is really saying: that
we need to get off fossil fuels, right now.

If you have not found your local action to
deliver the report yet, find or register one at
https://350.0rg/1-5¢/. It’s easy to do.
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DEMANDS FOR A FOSSIL FREE NOBEL PRIZE OUTSIDE THE
NOBEL MUSEUM IN STOCKHOLM, SWEDEN. PHOTO: JANA ERICKSSON
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SILAS SAVARA LETI, CLIMATE WARRIOR FROM THE SOLOMON ISLANDS, HEETS
CEO OF A NATIONAL RUGBY TEAM IN SYDNEY, AUSTRALIA PHOTO: STEVEN SAPHORE

Source: https://gofossilfree.org/fossil-free-news-a-rare-moment/
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Photos Courtesy Fossil Free News
Solar XL.: Third Installation in Nebraska. Watch an exciting, inspiring, 2-minute, 13-second YouTube at https:/ [ youtn.be/ 1]NNs4I2GbA. A coalition of

Indians, ranchers, farmers, and landowners fought back against the Keystone X1 pipeline and won. This was a crowdfunded project. INOTE FROM THE EDI-
TOR: I had tears in my eyes by the end of it. Please take two minutes ont of your life to watch this if you bave enough electricity and battery.]

ONLY RADICAL SYSTEM CHANGE OFFERS A
PATHWAY TOWARDS HOPE AND OUT OF DESPAIR.

ONLY WITH RADICAL TRANSFORMATION
CAN WE PREVENT CLIMATE CATASTROPHE.

it h b ke ;.ﬁ"% O ,,f i —, I-u i i A r,_l__:r._-t,{e\;__ Y '&*“‘:- ‘.
- ) 4 B ._ % l?:ﬂ?r - - .._: 2. Jf e 1

Friends of
the Earth

International

" CLIMATE ==
JUSTICE
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Slower Climate Warming is Still Possible

The world can achieve slower
climate warming,
preventing temperatures from
rising by more than 1.5°C,

a global scientific panel says.
But time is short.

By Alex Kirby
Climate News Network email: October 8,2018

LONDON, United Kingdom - The good
news from the Intergovernmental Panel on
Climate Change (IPCC) is that slower cli-
mate warming is still within reach. With
an enormous and united effort, it says, the
world is certainly still capable of keeping
global temperatures from increasing by
more than 1.5°C over historic levels (they've
already risen by over 1°C).

The more worrying findings in the IPCC’s
report, described by one scientist as “historic”,
show that the impacts of even 1.5°C of warm-
ing are far greater than previously thought,
and that the problem is far more urgent than
most governments have acknowledged.

The IPCC, set up 30 years ago, assesses
the science related to climate change, its im-
pacts and potential future risks, and possi-
ble response options, to provide a scientific
base to help governments to decide policy.

Its conclusions are published in the Pan-
el’s Special Report on Global Warming of
1.5°C, which says limiting global warming
to 1.5°C would require rapid and far-reach-
ing changes in all aspects of society of a sort
not yet seen.

One British IPCC scientist, Jim Skea,
said, “Limiting warming to 1.5°C is possible
within the laws of chemistry and physics
but doing so would require unprecedented
changes”

“Act now, because it’s almost too late! ...
We have to phase out CO, emissions com-
pletely”

In one cautionary section, the report
warns that letting the global temperature
temporarily exceed 1.5°C would require
more reliance on techniques that remove
CO, from the air to return it to below 1.5°C
by 2100. “The effectiveness of such tech-
niques is unproven at large scale’, it says
judiciously.

But the report says there is plenty of ac-
tion that will help. “Every extra bit of warm-
ing matters, especially since warming of
1.5°C or higher increases the risk associated
with long-lasting or irreversible changes,
such as the loss of some ecosystems,” said
Hans-Otto Portner of the IPCC’s Working
Group II.

For instance, the report says, by 2100
global sea level rise would be 10 cm lower
with global warming of 1.5°C compared
with 2°C. The likelihood of an Arctic Ocean
free of sea ice in summer would be once per
century with 1.5°C, compared with at least
once per decade with 2°C.

The 1.5°C limit was accepted as a goal
by 195 governments in 2015 in the Paris
Agreement, which committed them to work
to keep temperatures “well below” the 2°C
previously agreed, and to pursue efforts to
limit the increase to 1.5°C.

The IPCC’s report has been widely wel-
comed. Climate Analytics is a global re-
search organization whose scientists have
contributed widely to the literature used by
the IPCC and who also advise small island
developing states and least developed coun-
tries on climate change. It says the IPCC has
shown that it is “definitely still feasible to
hold warming to that level” [1.5°C].

Hopeful Message

Bill Hare, the CEO of Climate Analytics,
said, “We welcome the conclusions of this
historic report, one that should give the
international community not just a wake-
up call, but also hope that we can avoid
the most devastating impacts of climate
change.”

He said the report was “very clear in its
confirmation that wide-ranging impacts of
climate change will be much worse at 2°C of
warming than at 1.5°C. This report shows
the longer we leave it to act, the more dif-
ficult, the more expensive, and the more
dangerous it will be”

The report says renewable energy must
make up half of the global energy mix by
2050, and coal needs to be out of the power
sector altogether by then. Carbon dioxide
emissions must be halved by 2030 and reach
zero by 2050.

“The advantages of early action are
made stark in this report - especially re-
garding the sustainable development ben-
efits, around poverty alleviation, health,
and access to clean energy,” said Hare.

“It is clear that governments must be
preparing now to commit to much stron-
ger 2030 targets under the Paris Agree-
ment that need to be submitted by all
governments no later than 2020, and they
have to ditch coal”

Complete CO, Phase-Out
Niklas Hohne of the NewClimate Insti-
tute is an author of the IPCC ‘s Fourth and
Fifth Assessment reports. He says the IPCC
Report sends a clear message to policymak-
ers: “Act now, because it’s almost too late!

Fulfilling the 1.5°C limit is extremely diffi-
cult, but not impossible. We have to phase
out CO, emissions completely”

Limiting warming to 1.5 °C is technically
and economically feasible and, properly im-
plemented, it can contribute to sustainable
development, he says - but only if all join
forces. Almost every area of life will have
to be turned upside down: how we live, eat,
move around, what we consume.

Accurately, as regular readers of the Cli-
mate News Network will recognize, Pro-
fessor Hohne points out that the report
contains nothing new: it sums up what has
already been published. But it does it stark-
ly, in black and white.

The IPCC’s Fourth Assessment Report,
published in 2007, and its Fifth (2013), both
expected a probable temperature rise by
2100 of up to 4°C. Less than a year ago, one
leading climatologist suggested that was too
optimistic. Ken Caldeira, an atmospheric
scientist at the Carnegie Institution for
Science, said there was a 93% chance that
global warming would exceed 4°C by the
century’s end.

The IPCC reminds us that 2100 is really
quite close. Even its mix of rigorous science
with unambiguous explanation of what it
will bring is familiar. We have been here be-
fore. But this report leaves us with less room
than ever for doubt.

Contact info@climatenewsnetwork.net
if you'd like to get on their email list.

Source: https://climatenewsnetwork.net/
slower-climate-warming-is-still-possible/

WHEN THE WAVES
CLOSE OVER ME, 1
DIVE DOWN TO FISH
FOR PEARLS.

- Masha Kaleko -

Please share our
newspaper with everyone
you know who cares about
the future. They can read
more and sign up to be on
our monthly email list at

www.gobackclub.org.

Thank you!
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Phlomena Telker stands on what was her covered porch after category 4 Hurricane Michael tore the roof of her
home off as it passed through the area on October 10, 2018 in Panama City, Florida.

‘Wake Up’:
Leaders,

Climate Campaigners Tell World
“Liberation From Fossil Fuel

Industry’s Grip Is Our Only Solution”

By Jon Queally
Common Dreams: October 11,2018

As Floridians and Georgians in the U.S.
wake up, as just the latest global victims of the
kind of storm that scientists say will become
only more frequent and powerful in years
ahead as the Earth’s temperature continues to
climb, international advocates for aggressive
climate action announced plans to directly
rally political leaders and decision-makers
around the world to “wake up,” end their sup-
port for the fossil fuel industry, and urgently
usher in an era of dramatic and urgent trans-
formation “before it’s too late”

By hand-delivering the latest report from
the Intergovernmental Panel on Climate
Change (IPCC), released earlier this week,
to local and national leaders worldwide,
members and allies of 350.0rg aim to make
sure that no politician or institution of pow-
er can escape the “hard truths” put forth by
the world’s scientific community: that there
is only a small window left to institute radi-
cal change to the way humanity produces
and consumes energy and that leaving the
remaining oil, coal, and gas reserves in the
ground is essential if catastrophic warming
is to be avoided.

“The fossil fuel industry is knowingly
causing the climate crisis,” said Payal Parekh,
350.0rg’s program director, of the IPCC re-

port and the group’s effort.

“The scientific and economic case for a
global transition away from fossil fuels is
stronger than ever;” Parekh added, “yet na-
tional governments, financial institutions,
and other centers of economic and political
power keep propping up this polluting in-
dustry. The IPCC Special Report on 1.5°C
makes it clear that you're either on the side
of science or on the side of the fossil fuel
lobby. We're delivering copies of it world-
wide to remind decision-makers that it’s
high time they made a choice”

While the Republican Party in the United
States remains among the last - but certainly
the most powerful - political force on the
planet that will not acknowledge the climate
threat and refuses to do anything on a par
with what the scientific warnings are de-
manding, climate campaigners have said that
ultimately it will be the collective action of
people who will turn the tide and overpower
the stranglehold of the fossil fuel industry.

“The alarm bells for climate have been
ringing for decades, but as we come face-
to-face with the horrific impacts scientists
warned of, the excuses for inaction really
are up,” wrote Hannah McKinnon, a climate
activist and writer for Oil Change Interna-
tional, this week. “Now more than ever, the
movements that have been built will need
to work together to demand a just and eq-

uitable transformation to the safe and clean
energy future we need”

And Avi Lewis, filmmaker and strategic
director of The Leap organization, noted in
his reaction to the IPCC report, “This is the
most hopeful note: more and more people
are coming to the conclusion that this es-
calating crisis, ever-harder to deny, can
galvanize change on the scale that is really
needed. Nothing less will do. The idea of
a ‘Green New Deal’ is gaining momentum
around the world”

The conclusions of the report, Lewis ac-
knowledged, is “white-knuckle terrifying
stuft,” but argued that the key finding is that
the “worst effects of global warming can still
be prevented” if humanity can rise to meet
the urgency of the transformative change
necessary.

“This is a time to use our fear as fuel,
and ratchet up our determination,” Lewis
wrote. “Let’s take a good, hard, clear-eyed
look at the fucked-up future we are head-
ed for, and decide - collectively - to leap
to a safer, better place.”

This work is licensed under a Creative
Commons Attribution-Share Alike 3.0 License

Source: https://www.commondreams.org/
news/2018/10/11/wake-climate-campaign-
ers-tell-world-leaders-liberation-fossil-
fuels-grip-only
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Editor’s Recommendation for Learning About
Climate Change: Dire Predictions

NOTE FROM THE EDITOR: Not only is Dr. Michael Mann
one of the world’s best and most well known climate scientists,
but he is a Go-Back Club board member and friend. Whenever
I have tough climate questions, I send Mike an email and he
answers promptly. My husband and I have visited him at Penn
State several times and have also met Lee Kump. I love the way
Dire Predictions has multitudes of graphs, drawings and photos
showing us what we're reading about so that we can visualize
these phenomena more clearly. It was first written in 2008 and
updated in 2015. Of course, his other two books are good, too.

Michael E. Mann is Distinguished Professor of Atmospheric
Science and director of the Earth Systems Science Center at
Penn State University. He is the author of The Hockey Stick and
the Climate Wars: Dispatches from the Front Lines (Columbia,
2012) and a fellow of the American Meteorological Society, the
American Geophysical Union, and the American Association
for the Advancement of Science.

Photo credit and description below from https://www.good
reads.com/book/show/23740537-dire-predictions

Periodic reports from the Intergovernmental Panel on
Climate Change (IPCC) evaluate the risk of climate change
brought on by humans. But the sheer volume of scientific data
remains inscrutable to the general public, particularly to those
who may still question the validity of climate change. In just
over 200 pages, this practical text presents and expands upon
the essential findings of the IPCC’s 5th Assessment Report in a
visually stunning and undeniably powerful way to the lay read-
er. Scientific findings that provide validity to the implications
of climate change are presented in clear-cut graphic elements,
striking images, and understandable analogies.

UNDERSTANDING CLIMATE CHANGE

The Illustrated Guide to
the Findings of the IPCC

MICHAEL E. MANN
LEE R. KUMP

The ongoing assault on climate science
in the United States has never been more
aggressive, more blatant, or more widely
publicized than in the case of the Hockey
Stick graph - a clear and compelling
visual presentation of scientific data, put
together by Michael E. Mann and his
colleagues, demonstrating that global
temperatures have risen in conjunction
with the increase in industrialization and
the use of fossil fuels. Here was an easy-
to-understand graph that, in a glance,

Hlt!laeIE Hann

posed a threat to major corporate energy
interests and those who do their political bidding. The stakes
were simply too high to ignore the Hockey Stick — and so began
a relentless attack on a body of science and on the investigators
whose work formed its scientific basis.

The Hockey Stick achieved prominence in a 2001 UN report
on climate change and quickly became a central icon in the
“climate wars”” The real issue has never been the graph’s data
but rather its implied threat to those who oppose governmental
regulation and other restraints to protect the environment and
planet. Mann, lead author of the original paper in which the
Hockey Stick first appeared, shares the story of the science and
politics behind this controversy in this 2012 book, The Hockey
Stick and the Climate Wars: Dispatches from the Front Lines.

Source: https://www.goodreads.com/book/show/13158321-
the-hockey-stick-and-the-climate-wars

The Madhouse Effect: How Climate Change
Denial Is Threatening Our Planet, Destroying
Our Politics, and Driving Us Crazy

By Michael E. Mann and Tom Toles, 2016

The award-winning climate scientist
Michael E. Mann and the Pulitzer Prize-
winning political cartoonist Tom Toles of
the Washington Post have been on the front
lines of the fight against climate denialism for
most of their careers. They have witnessed the
manipulation of the media by business and
political interests and the unconscionable play
to partisanship on issues that affect the well-being of billions. The les-
sons they have learned have been invaluable, inspiring this brilliant,
colorful escape hatch from the madhouse of the climate wars.

The Madhouse Effect portrays the intellectual pretzels into which
denialists must twist logic to explain away the clear evidence that
human activity has changed Earth’s climate. Toles’s cartoons collapse
counter-scientific strategies into their biased components, helping
readers see how to best strike at these fallacies. Mann’s expert skills at
science communication aim to restore sanity to a debate that contin-
ues to rage against widely acknowledged scientific consensus.

The synergy of these two climate science crusaders enlivens the
gloom and doom of so many climate-themed books — and may even
convert die-hard doubters to the side of sound science.

Source: https://www.goodreads.com/book/show/29639283-the-
madhouse-effect
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INTERGOVERNMENTAL PANEL oN ClimaTte chanee

GLOBAL WARMING OF 1.5 °C

an IPCC special report on the impacts of global
warming of 1.5 °C above pre-industrial levels and
related global greenhouse gas emission pathways,
in the context of strengthening the global response
to the threat of climate change, sustainable
development, and efforts to eradicate poverty

Summary for Policymakers

This Summary for Policymakers was formally approved at the
First Joint Session of Working Groups |, Il and I of the IPCC
and accepted by the 48! Session of the IPCC, Incheon,
Republic of Korea, 6 October 2018.

SUBJECT TO COPY EDIT
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Source: http://report.ipcc.ch/sr15/pdf/sr15_spm_final.pdf
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Introduction

This report responds to the invitation for [PCC °._. to provide a Special Report in 2018 on the
mmpacts of global warmung of 1.5°C above pre-industrial levels and related global greenhouse gas
emission pathways’ contained in the Decision of the 21st Conference of Parties of the United
Nations Framework Convention on Climate Change to adopt the Paris Agreement

The IPCC accepted the mvitation in April 2016, deciding to prepare this Special Report on the
mpacts of global warmung of 1.5°C above pre-industrial levels and related global greenhouse gas
emission pathways, in the context of strengthening the global response to the threat of climate
change. sustamable development. and efforts to eradicate poverty.

This Summary for Policy Makers (SPM) presents the key findings of the Special Report, based on
the assessment of the available scientific, technical and socio-economic literature® relevant to global
warming of 1.5°C and for the comparison between global warmung of 1.5°C and 2°C above pre-
mdustrial levels. The level of confidence associated with each key finding 13 reported using the
IPCC calibrated language * The underlying scientific basis of each key finding is indicated by
references provided to chapter elements. In the SPM, knowledge gaps are identified associated with
the uvnderlymg chapters of the report.

! Decision 'CP.2], paragraph 21
* The assessment covers Htemnee sccepied for publicaton by 15 May 2018,

* Each finding 15 sroumded in an evalusticn of wmderlying evidence and agreement. A level of confidence is expressed nsing five
qualifiers: very low, low, medim, high and very hish and rypeset i italics, for exanple, medium confidmee. The followinz eims
have been used to indicats the asseqzed likalibhood of an oufcomes or 3 result: virmally certain 83-100% probability, very likely 80—
1007, likaly 6610000, ahout s likely as not 33-66%, unlikely 0—33%, very unliksly 0-10%4, exceptionally unlikely 0—1%g
Additional terms (exirermaly Hkely 95-100%:, more likely than oot =50-100%w more nolikely than likely (5082, exmemely unlikaly
0—5%) may also be msed when appropriate. Assessed likelibood is typeset n italics, for example, vary ey, This 15 consistent with
ARS.

SPAL-3 Total pages: 33
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Brief Interruption from the Editor

If you go back to footnote #3 on the following page, you will see commonly-used terms such as “likely” or “about as likely” or “more
unlikely than not” and, since I found those hard to visualize, I asked Michael Mann if hed be able to send me this chart, which is on page
21 in the second edition of Dire Predictions, and he did. He did say that given the latest report, these definitions would need to be up-
dated but I'm putting the chart here to give you a greater ability to grasp what the climate scientists are talking about. As we now know,
it’s impossible to predict the future with 100% certainty but the IPCC people are “very likely” doing their best.

IPCC PROJECTIONS FOR THE LATE 21ST CENTURY
This table outlines the IPCC'’s projections for the late 21st century, ranked in decreasing order of certainty.

VIRTUALLY CERTAIN (99-100%)

* (Cold days and nights will be warmer and less frequent over most land areas
* Hot days and nights will be warmer and more frequent over most land areas
® The extent of permafrost will decline

* QOcean acidification will incresae as the atmosphere accumulates CO,

= Northern hemisphere glaciation will not initiate before the year 3000

* Global mean sea level will rise and continue to do so for many centuries

® Arctic sea ice cover will continue to shrink and thin, and nerthern hemisphere spring VERY LIKELY (90-100%)
snow cover will decrease

* The dissolved oxygen content of the ocean will decrease by a few percent

* The rate of increase in atmospheric CO,, methane, and nitrous oxide will
reach levels unprecedented in the last 10,000 years

® The frequency of warm spells and heat waves will increase

* The frequency of heavy precipitation events will increase

* Precipitation amounts will increase in high latitudes

* The ocean's conveyor-belt circulation will weaken

* The rate of sea level rise will exceed that of the late 20th century

= Extreme high sea-level events will increase, as will ocean wave heights of mid-latitude storms

« [If the atmospheric CO, level stabilizes at double the present level, global LIEELCIGEI00S )
temperatures will rise by between 1.5°C (2.7F) and 4.5°C (8.1F)

* Areas affected by drought will increase

* Precipitation amounts will decline in the subtropics

* The loss of glaciers will accelerate in the next few decades

* Climate change will promote ozone-hole expansion, despite an overall cedline in
ozone-destroying chemicals

* ntense tropical cycdlone activity will increase ﬁ??,%}?f;‘_‘é‘s‘%

* The West Antarctic ice sheet will pass the melting point if global warming exceeds
5'C (9°F)—this is relative not absolute

* Antarctic and Greenland ice sheets will collapse due to surface warming

* The oceans’ conveyor-belt circulation will shut down abruptly
* Methane from seafloor clathrates will be released catastrophically

» [f the atmospheric CO, level stabilizes at double the present level, global temperatures
will rise by <1.0°C (1.8F) (exceptionally unlikely) or by >6.0°C (10.8F) (very unlikely)

PROBABILITY (%)
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Approved SPM — copyedit pending IPCC SR1.5

A. Understanding Global Warming of 1.5°C*

Al. Human activities are estimated to have caused approximately 1.0°C of global warming
above pre-industrial levels, with a likely range of 0.8°C to 1.2°C. Global warming is likely to
reach 1.5°C between 2020 and 2052 if it continues to increase at the current rate. (high
confidence) {1.1, Figure SPM.1}

Al.l. Reflecting the long-term warnung trend since pre-industrial times, observed global mean
surface temperature (GMST) for the decade 2006—2015 was 0.87°C (likely between 0.75°C and
0.99°C)* higher than the average over the 1850—1900 period (very high confidence). Estimated
anthropogenic global warnung matches the level of observed warming to within =20% (likely
range). Estimated anthropogenic global warming 15 cwrently mereasing at 0.2°C (likely between
0.1°C and 0.3°C) per decade due to past and cngoing enussions (high confidence). {1.2.1, Table
1.1,1.24}

Al.2, Wamung greater than the global annual average 15 being expenenced in many land regions
and seasons, includmg two to three times higher in the Arctic. Warnung 15 generally higher over
land than over the ocean. (high confidence) {1.2.1, 1.2.2 Figure 1.1, Figre 1.3, 3.3.1, 3.3.2}

Al.3. Trends in mtensity and frequency of some climate and weather extremes have been detected
over time spans during which about 0.5°C of global warming occwred (meadium confidence). This
assessment is based on several lines of evidence, mcluding attribution studies for changes in
extremes since 1950, {3.3.1, 3.3.2, 3.3.3}

A2, Warming from anthropogenic emissions from the pre-industrial period to the present
will persist for centmries to millennia and will continue to cause further long-term changes in
the climate system, such as sea level rise, with associated impacts (high confidence), but these

emissions alone are unlikely to canse global warming of 1.5°C (medinm confidence) {1.2, 3.3,
Figure 1.5, Figure SPML.1}

Al]l. Anthropogenic emussions (including preenhouse gases. aercsols and their precursors) up to
the present are unlikely to cause further warnung of more than 0.5°C over the next fwo to three
decades (high confidence) or on a century tume scale (medium confidence). {1.2.4, Figure 1.5}

+SPM BO3 1: Core Concepts

* Present level of gobal wanmingz is defined a3 the average of a 30-year period centered oo 2017 sssuming the recent rate of warming
COTTTES

* This range spans the four available peer-reviewed esamates of the observed GAST chanes and also sccomts for addifions]
mmicertzingy due to possibls short-term revparal varishilicy. {1.2.1, Table 1.1}
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Al Peaching and sustaining net-zero global anthropogeme CO: enuissions and declimng net non-
CO: radiative forcing would halt anthropogenic global warming on multi-decadal timescales (high
confidence). The maxinmm temperature reached 15 then determined by cumulative net global
anthropogenic CO: emissions up to the time of net zero CO: emissions (high confidence) and the
level of non-CO:; radiative forcing in the decades prior to the tume that maxinmun temperatures are
reached (medium confidence). On longer timescales, sustained net negative global anthropogemc
CO: emissions and/or further reductions m non-CO» radiative forcing may still be required to
prevent further warming due to Earth system feedbacks and reverse ocean acidification (medium

confidence) and will be requered to munimise sea level nise (high confidence). {Cross-Chapter Box 2
i Chapter 1,1.2.3,1.2.4 Figwre 1.4, 221, 222 3448,3451,3.632}
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Cumulative emissions of CO2 and future non-CO: radiative forcing determine

the probability of limiting warming to 1.5°C

a) Observed global temperature change and modeled
responses to stylized anthropogenic emission and forcing pathways
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Figure SPML1: Panel a: Observed monthly global mean surface temperature (GMST) change grey
line up to 2017, from the HadCRUT4, GISTEMP, Cowtan—Way, and NOAA datasets) and
estimated anthrupnsm-: global warnung (sohd orange hne up to 2017, with orange shading
mndicating assessed likely range). ﬂranse dashed ammow and honzental orange error bar show
respectively central eshmate and likely range of the time at whach 1.5°C 15 reached 1f the current
rate of warnung continues. The grey plume on the nght of Panel a) shows the likely rangs of
wanming responses, computed with a sumple climate model, to a stylized pathway (hypothetical
future} in which net CO: emissions (grey line in panels b and ¢} decline in a straight line from 2020
to reach net zero i 2055 and net non-CO: radiafive forcing (grey line in panel d) ncreases to 2030
and then declnes. The blue plume m panel a) shows the response to faster CO: emmssions
reductions (blue line in panel b), reaching net zero mn 2040, reducing cumulative CO: emissions
(panel ¢). The purple phume shows the response to net CO: emissions declining to zero mm 2033,
with net non-CO: forcing remainimg constant after 2030. The vertical emror bars on nght of panel a)
show the likely ranges (thin lines) and central terciles (33rd — 66th percentiles, thick lines) of the
estimated distribution of warmung i 2100 under these three stylized pathways. Vertical dotted error
bars n panels b, ¢ and d show the likely range of lnstonical anmual and cumulative global net CO»
emissions m 2017 (data from the Global Carbon Project) and of net non-CO: radiative foremng
2011 from ARS, respectively. Verfical axes mn panels ¢ and d are scaled to represent approximately

equal effects on GMST. {1.2.1,1.2.3, 124 2.3, Chapter 1 Figure 1.2 & Chapter 1 Supplementary
Matenal, Cross-Chapter Box 2}
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A3. Climate-relared risks for natural and human systems are higher for global warming of
1.5°C than at present, but lower than at 2°C (high confidence). These risks depend on the
magnitude and rate of warming, geographic location, levels of development and vulnerability,
and on the choices and implemenr:lﬁn:rn of adaptation and mitigation options (hmigh confidence)
(Figure SPALI). {1.3, 3.3, 3.4, 5.6}

A3.1. Impacts on natural and human systems from global warming have already been observed
(high confidence). Many land and ocean ecosystems and some of the services they provide have
already changed due to global warming (high confidence). {1.4, 3.4, 3.5, Figure SPM 2}

A3.2. Future climate-related nsks depend on the rate, peak and duration of warming. In the
aggregate they are larger if global warming exceeds 1.5°C before rehmming to that level by 2100
than if dnbal warming mdua]l‘l. stabilizes at 1.5°C, especially if the peal-. temperature is high (e.g..
about 2°C) (high -:'a-n_;l"den-:'e} Some impacts may be long-lasting or irreversible, such as the loss -Df
some ecosystems (high confidence). {3.2, 3.44 363, Cross-Chapter Box 8}

A3.3. Adaptation and mutigation are already occurning (high confidence). Future climate-related
nsks would be reduced by the upscaling and acceleration of far-reaching, multi-level and cross-
sectoral climate mitigation and by both ncremental and transformational adaptation Chigh
confidence). {1.2, 1.3, Table 3.3, 4.2.2, Cross-Chapter Box 9 mm Chapter 4, Box 4.2, Box 4.3, Box
46,431.432.453. 434 455,441,444 445 453}

B. Projected Climate Change, Potential Impacts and Associated Risks

Bl. Climate models project robust’ differences in regional climate characteristics between
present-day and global warming of 1.53°C.® and berween 1.5°C and 2°C.® These differences
include increases in: mean temperature in most land and ocean regions (high confidence), hot
extremes in most inhabited regions (igh cenfidence), heavy precipitation in several regions
(medinm confidence), and the probability of drought and precipitation deficits in some regions
(medinm confidence). {3.3}

Bl.1. Evidence from attnbuted changes in some chmate and weather extremes for a global warming
of about 0.5°C supports the assessment that an additional 0.5°C of warming compared to present is
assoclated with further detectable changes in these extremes (medium confidence). Several regional
changes in climate are assessed to occur with global warming up to 1.5°C compared to pre-
industrial levels, imcluding warming of extreme temperatures in many regions (high confidence),
INCTEases 1 frequen-:} ]III.'E']ISIT_‘E. : and/or amount of heavy precipitation in several remons (high

confidence), and an Increase n imtensity or frequency of droughts in some reglons (medium
confidence). {3.2,33.1,332 333,334 Table 3.2}

Bl.2. Temperature exfremes on land are projected to warm meore than GMST (high confidence):
extreme hot days m mud-latitudes warm by up to about 3°C at global warming of 1.5°C and about

? Fobust is here nsed to mean that at least two thirds of climate models show the same sizn of changes af the gnd poine scale, and that
differences in larps regions ars statistically sipmificant

" Projected changzes in impacts between different levels of Zlobal warmins are detemzined with respect to changes in global mean
surface Air femparanre
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4°C at 2°C, and exireme cold mghts m hugh latitudes warm by up to about 4.5°C at 1.5°C and about
6°C at 2°C (high confidence). The number of hot days 13 projected to increase in most land regions,
with highest increases i the fropics (high mﬁﬁﬂ‘eu-:‘ej {3.3.1, 3.3.2, Cross-Chapter Box 8 mn
Chapter 3}

Bl.3. Pisks from droughts and precipitation deficits are projected to be hugher at 2°C compared to
1.5°C global warming in some regions (medium confidence). Risks from heavy precipitation events
are projected to be igher at 2°C compared to 1.5°C global warming in several northermn hemisphere
hugh-latitude and/or high-elevation regions, eastern Asia and eastern North Amenica (medium
confidence). Heavy precipitabon associated with tropical cyclones 15 projected to be ngher at 2°C
compared to 1.5°C global warmung (medium confidence). There 1s generally low confidence n
projected changes i heavy precipitation at 2°C compared to 1.5°C in other remions. Heavy
precipitabion when aggregated at global scale 15 projected to be higher at 2.0°C than at 1 5°C of
global warmung (medium confidence). As a consequence of heavy precipitation, the fraction of the
global land area affected by flood hazards 1s projected to be larger at 2°C compared to 1.5°C of
global warmung (medium confidence). {3.3.1,3.33,334 335 336}

B1. Bv 210, global mean sea level rise is projected to be around 0.1 metre lower with global
warming of L.53°C compared to 2°C (medinm confidence). Sea level will continue to rise well
bevond 2100 (high confidence), and the magnitude and rate of this rise depends on future
emission pathways. A slower rate of sea level rise enables greater opportunities for adaptation

in the human and ecological systems of small islands, low-lyving coastal areas and deltas
(medium confidence). {3.3, 3.4. 3.6 }

Bl.1. Model-based projections of global mean sea level nse (relative to 1926-2003) suggest an
mndicative range of 0.26 to 0.77 m by 2100 for 1.5°C global warmung, 0.1 m (0.04-0.16 m} less than
for a global warming of 2°C (medium confidence). A reduction of 0.1 m in global sea level nse
implies that up to 10 mullion fewer people would be exposed to related nsks, based on population in
the year 2010 and assuming no adaptation (medium confidence). {3.4.4 345 432}

Bl.2. Sea level nse will confinue beyond 2100 even if global warming 15 inuted to 1.5°C in the
21st century (high confidence). Manne 1ce sheet mstability mm Antarctica and/or oreversible loss of
the Greenland 1ce sheet could result in mmlti-metre nse mn sea level over hundreds to thousands of
years. These mstabilities could be triggered around 1.5°C to 2°C of global wamming (medium
confidence). {3.3.9 345 332 36.3, Box 3.3 Figure SPM 2}

Bl.3. Increasing warming amplifies the exposure of small islands. low-lying coastal areas and
deltas to the nsks associated with sea level nse for many human and ecolegical systems, mcluding
mcreased saltwater imfrusion, flooding and damage to infrastructure Chigh confidence). Fasks
associated with sea level nse are hogher at 2°C compared to 1.3°C. The slower rate of sea level nse
at global warmung of 1.5°C reduces these nsks enabling greater opportumtes for adaptation
m-:ludmg managing and restoring natural coastal ecosystems, and infrastmcture remforcement
l{mm‘mm mrrﬁdau-re] {345 ].:1211.1'13 SPM.2. Box 3. 5}

B3. On land, impacts on biodiversity and ecosystems, including species loss and extinction, are
projected to be lower at L.5°C of global warming compared to 2°C. Limiting global warming
to 1.5°C compared to 2°C is projected to lower the impacts on terrestrial. freshwater, and
coastal ecosystems and to retain more of their services to humans (high confidence). (Fignre
SPALD) {34, 3.5 Box 3.4, Box 4.1, Cross-Chapter Box 8 in Chapter 3}
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B3.1. Of 105,000 species studied ” 6% of msects, 8% of plants and 4%: of vertebrates are projected
to lose over half of therr climatically determuned geographic range for global warmung of 1.5°C,
compared with 18% of mnsects, 16% of plants and 8% of vertebrates for global warming of 2°C
(medium confidence). Impacts associated with other liodiversity-related nsks such as forest fires,
and the spread of mvasive species, are lower at 1. 3°C compared to 2°C of global warming (high
confidence). 13.4.3,3.52}

B3.1. Approximately 4% (mnterquarfile range 2-7%) of the global terrestnal land area is projected to
undergo a transformation of ecosystems from one type to another at 1°C of global warming,
compared with 13% (interquartile range 3—20%) at 2°C (madium confidence). This mdicates that
the area at nsk 1s projected to be approxmately 50% lower at 1.5°C compared to 2°C (medium
confidence). {3.4.3.1, 3435}

B3.3. High-lahtnde timdra and boreal forests are particularly at nsk of climate change-mduced
dezradation and loss. with woody shrubs already arma::hmg mto the tundra (high confidence) and
will proceed with further warmung Tiniting Elﬂbal warming to 1.3°C rather than 2°C is projected
to prevent the thawing over centuries of a perma.ﬁmtareamﬂlemnge of 1.5 to 2.5 nullion km?
(medium confidence). {3 32 343 335}

B4. Limiting global warming to 1.5°C compared to 2°C is projected to reduce increases in
ocean temperamure as well as associated increases in ocean acidity and decreases in ocean
oxvgen levels (gh confidence). Luns&quenﬂ\ limiting global warming to 1.5°C is projected
to reduce risks to marine hiodiv ersity, fisheries, and ecosystems, and their functions and

services to humans, as illustrated by recent changes to Arctic sea ice and warm water coral
reef ecosvstems (high confidence). {3 3, 3.4, 3.5 Boxes 3.4, 3.5}

BA.1. There 15 high confidence that the probability of a sea-ice-free Arctic Ocean durnng summer 15
substantially lower at global warming of 1.5°C when compared to 2°C. With 1.5°C of global
Wanning, one sea ice-free Arctic summer is projected per century. This ikelihood 13 increased to at
least one per decade with 2°C global warnung. Effects of a temperature overshoot are reversible for
Arctic sea ice cover on decadal time scales l{hig.l'-:l confidence). {3.3.8, 3447}

B4.1. Global warming of 1.5°C 15 projected to shuft the ranges of many manne species, to lugher
latitudes as well as merease the amount of damage to many ecosystems. It 15 also expected to dnive
the loss of coastal resources, and reduce the productivity of fishenies and aquaculiure (especially at
low latitudes). The nsks of chimate-induced impacts are projected to be higher at 2°C than those at
global warmung of 1.3°C (high confidence). Coral reefs, for example, are projected to decline by a
further 70-90% at 1.5°C (high confidence) with larger losses (=09%%) at 2°C (very high confidence).
The nsk of ireversible loss of many manne and coastal ecosystems mncreases with global warming,
especially at 2°C or more (high confidence). {3.4.4, Box 3.4}

B4.3. The level of ocean acidification due to increasing CO; concentrations associated with global
warmung of 1.5°C 15 projected to amplify the adverse effects of warmuing, and even further at 2°C,

% Consistent with earier shadies, ifustmtve mmbers were adopied fom ons r=cent meta-shdy.
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impacting the growth, development, calcification, survival, and thus abundance of a broad range of
species, e.g., from algae to fish Chigh confidence). {3.3.10, 3.4.4}

BA.4. Impacts of climate change 1 the ocean are mereasing nsks to fishenes and agquaculture wia
impacts on the physiolegy, survivorship, habitat, reproduction disease meidence, and nisk of
Invasive species (medium confidence) but are projected to be less at 1.5°C of global warming than at
2°C. One global fishery model, for example, projected a decrease m global anmual catch for manne
fishenes of about 1.5 mullion tonnes for 1.3°C of global warming compared to a loss of more than 3
millien tomnes for 2°C of global warmung (medium confidence). {3.4.4. Box 3.4}

Bs. Climate-related risks to health, livelihoods, food security, water supply, human security,
and economic growth are projected to increase with global warming of 1.5°C and increase
further with 2°C. (Figure SPALI) {3.4, 3.5, 5.2, Box 3.2, Box 3.3, Box 3.5, Box 3.6, Cross-
Chapter Box 6 in Chapter 3, Cross-Chapter Box 9 in Chapter 4. Cross-Chapter Box 12 in
Chapter 5, 5.2

B5.1. Populations at disproportionately hngher nisk of adverse consequences of global warmung of
1.5°C and beyond mclude disadvantaged and vulnerable populations, some mdigenous peoples, and
local commumities dependent on amculmml or coastal hivelihoods (high mu_ﬁ.::‘eum}l Pemons at
disproportionately higher risk include Arctic ecosystems, dryland regions, small-island developing
states, and least de'.fluped countries (high -:'auﬁa’enﬂej P-mem and dlsadvantagn:ﬂ are expected to
increase in some populations as global warmung increases; limiting global warming to 1.5°C,
compared with 2°C, could reduce the mmber of people both expesed to climate-related nsks and
susceptible to poverty by up to several undred milhion by 2050 (madium -:'mjﬁdmmj {3410,
3411, Box 3.5, Cmss.-Chapter Box 6 in Chapter 3, Cross-Chapter Box 9 in Chapter 4. Cross-
Chapter Box 12 in Chapter 5,4222, 521,322 523 563}

B5.2, Any increase in global warming 15 projected to affect human health with primanly negative
consequences (high confidence). Lower nisks are projected at 1.5°C than at 2°C for heat-related
morbidity and mertality (very high confidence) and for ozone-related mortality 1f enussions needed
for ozone formation remam hgh (high confidence). Urban heat 1slands often amplify the impacts of
heatwaves m cities (high confidence). Fasks from some vector-borme diseases, such as malaria and
dengue fever, are projected to increase with warming from 1.5°C to 2°C, including potential shifts
in their geograpluc range (high confidence). {3.4.7. 3.4.8, 3.55.8}

B5.3. Limiting warming to 1.3°C, compared with 2°C. 15 projected to result in smaller net
reductions mn yields of maize, nce, wheat, and potentially other cereal crops, particularly in sub-
Saharan Afnca, Southeast Asia, and Central and South America; and in the CO: dependent.
nutritional quality of nice and wheat (high confidence). Feductions in projected food availability are
larger at 2°C than at 1.3°C of global warming m the Sahel, southern Affica, the Mediterranean,
central Eurcpe, and the Amazon (medium mu_ﬁ::‘e?umj Livestock are projected to be adversely
affected with rising temperatures, depending on the extent of changes in feed quality, spread of
diseases, and water resource avallability (high mnﬁd&‘umj {3406 35 4 3535 Box 3.1, Cross-
Chapter Box 6in Chapter 3, Cms:-Chapttr Box 9 in Chapter 4}

B5.4. Depending on future sociceconomic conditions, limiting global warming te 1.5°C, compared
to 2°C, may reduce the proportion of the world npulaﬁnn exposed to a clhimate-change mduced
increase In water stress by up to 50%, although there 13 considerable vanability between Teglons
(medium confidence). Many small island develupmﬂr states would expenence lower water stress as a
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result of projected changes m andity when global wamung is linuted to 1.3°C, as compared to 2°C
(medium confidence). {3.3.5. 342,348, 3.5.5. Box 3.2. Box 3.5. Cross-Chapter Box 9 in Chapter
4}

B5.5. Fasks to global aggregated economic growth due fo climate change impacts are projected to
be lower at 1.5°C than at 2°C by the end of this century'® (medium confidence). This excludes the
costs of mutigation, adaptation mvestments and the benefits of adaptation. Counfnes i the tropics
and Southern Hemnsphere subtropics are projected to expenence the largest mpacts on economic
growth due to climate change should global warmmg increase from 1.5°C to 2 °C (medium
confidence). {3.5.2,3.53}

B5.6. Exposure fo mulhple and compound clhimate-related nsks mcreases between 1.5°C and 2°C of
global warming, with greater proportions of people both so exposed and susceptible to poverty in
Afnea and Asia (high confidence). For global warmung from 1.3°C to 2°C, nsks across energy,

food, and water sectors could overlap spatially and temporally, creating new and EEE.CEI‘I:IEIHJIE
current hazards, exposures, and vulnerabilities that could affect increasing numbers of people and
remons (medium confidence). {Box 35,331, 3453,3456,3411,3 :I-I‘:'l'}

B5.7. There are multiple lines of evidence that since the AR5 the assessed levels of nsk mereased
for four of the five Reasons for Concem (RFCs) for global warming to 2°C (high confidence). The
nsk transihons by degrees of global warming are now: from high to very lugh between 1.5°C and
2°C for BEC] (Umque and threatened systems) (high confidence); from moderate to lugh nsk
between 1.0°C and 1.5°C for BFC2 (Extreme weather events) (medium confidence); from

moderate to lngh nsk between 1.5°C and 2°C for BFC3 (Dhstnbution of impacts) (high confidence);
from moderate to high nsk between 1.5°C and 2.5°C for RFC4 (Global aggrezate impacts) (medium
confidence); and from moderate to high risk between 1°C and 2 5°C for BECS (Large-scale smgular
events) (medium confidence). Elgm'e SPM.2) {34.13;33.35

" Here, impacts on economnc growth refer to changes m GOP. Many impacts, such as loss of boman 1ives, cuthaoral heritage. and
eCoaysiem services, are difficalt to vahe and monstize.
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IPCC SR1.5

How the level of global warming affects impacts and/or risks associated
with the Reasons for Concern (RFCs) and selected natural, managed and
human systems

Five Reasons For Concern (RFCs) illustrate the impacts and risks of
different levels of global warming for people, economies and ecosystems
across sectors and regions.

Impacts and risks associated with the Reasons for Concern (RFCs)
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Figure SPML2: Five infegrative reasons for concern (FFCs) provide a framework for summanzing
key mpacts and nsks across sectors and regions, and were infroduced in the [PCC Thard
Assessment Report. EFCs 1llustrate the imphications of global warming for people, economies, and
ecosystems. Impacts and/or nsks for each FFC are based on assessment of the new hiterature that
has appeared. As m the AR, thus hterature was used to make expert judgments to assess the levels
of global warmung at which levels of impact and/or nsk are undetectable, moderate, high or very
hmh. The selection of i impacts and nsks to natural, managed and human systems m the lower panel
is illustrative and is not intended to be fully n::n:l-mpreheu;n-e RFC1 Unique and threatened
systems: ecological and niman systems that have restricted geograplic ranges constramed by
climate related conditions and have ligh endemnmsm or other distinctive properties. Examples
mclude coral reefs, the Arctic and 1ts mdlgennus people, mowuntain glaciers, and biodiversity
hotspets. RFCI Extreme weather events: nsks/impacts to human health Iivehihoods, assets, and
ecosystems from extreme weather events such as heat waves, heavy ramn. drought and associated
wildfires, and coastal flooding. RFCJ3 Distribution of impacts: nsks/impacts that
disproportionately affect prarl:lcula.r groups due to uneven distmbubion of physical chmate change
hazards, exposure or vulnerability. RFC4 Global aggregate impacts: global monetary damage,
global scale degradation and loss of ecosystems and bm:ln'eram RFCS Large-scale singular
events: are relativ ely large, abrupt and sometimes irreversible changes in systems that are caused
by global warmung E"mmples mnclude disintegration of the Greenland and Antarctic ice shests.
{34,353521,3522,3523,3524,3525,541553,561, Box34}
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B6. Most adaptation needs will be lower for global warming of 1.5°C compared to 2°C (high
confidence). There are a wide range of adaptation options that can reduce the risks of climate
change (high confidence). There are limits to adaptation and adaptive capacity for some
human and natural systems at global warming of 1.5°C, with associated losses (medinm

confidence). The number and availability of adaptation options vary by sector (medinm
confidence). {Table 3.5, 4.3, 4.5, Cross-Chapter Box 9 in Chapter 4, Cross-Chapter Box 12 in
Chapter 5}

B6.1. A wide range of adaptation options are available to reduce the nsks to natural and managed
ecosystems (e.g., -ems}'srem-bas.ed adaptation, ecosystem restoration and avoided de-ﬂmdal:mn and
deforestation, hlﬂ-ﬂl'-."E'I'E-ll} management, sustainable aquaculture, and local know le::l.c:e and
mdigenons knowledge), the risks of sea level rise (e.g_, coastal defence and ]:I.EIId'E'IIlJlE’J and the
risks to health. livelihoods, food, water. and economic growth, especially i nural landscapes (e.g.,
efficient imgation social safety nets, disaster nsk management, nsk spreading and shanng,
commumity. Tased adaptation) and urban areas (e.g.. green infrastructure, sustamable land use and
planning, and sustamable water management) {mm‘mm confidence). {431,432 4335 435,
453454 532 Box4.2 Box43, Box 4.6 Cross-Chapter Box 9 mChapter—'l}

B6.2. Adaptahon 1z expected to be more challenging for ecosystems, food and health systems at
2°C of global warmuing than for 1.5°C (medium confidence). Some vulnerable rezions, including
small 15lands and Least Developed Countries, are projected to expenience high nmltiple mterrelated
clhimate nsks even at global warming of 1.5°C (high confidence). {3.3.1, 3.4.5, Box 3.5, Table 3.5,
Cross-Chapter Box @ m Chapter 4, 5.6, Cross-Chapter Box 12 m Chapter 3, Box 3.3}

B6.3. Linuts to adaptive capacity exist at 1.5°C of global wamung, become more pronounced at
higher levels of warming and vary by sector. with site-specific implications for vulnerable regions,
ecosystems, and human health (medium confidence) {Cross-Chapter Box 12 m Chapter 3, Box 3.3,
Tahle 3.5}

C. Emission Pathwavs and System Transitions Consistent with 1.5°C Global Warming

Cl. In model pathways with no or limited overshoot of 1.5°C, global net anthropogenic COz
emissions decline by about 45% from 2010 levels by 2030 I:-I[Il—ﬁl]'Lu interquartile range),
reaching net zero around 2030 (2043-2055 inter I]uﬁll']]i' range). For limiting global warming
to below 2°C11 CO; emissions are projected to decline by about 20% by 2030 in most
pathwavs (10-30% interquartile range) and reach net zero around 2075 (2065-2080
i.uterqu:u'l:ile range). Non-CO; emissions in pathwavs that limit global warming to 1.5°C show
deep reductions that are similar to those in pathways limiting warming to 2°C. (high
confidence) (Figure SPM.3a) {1.1, 1.3, Table 2.4}

C1.1. CO; emussions reductions that limit global warnung to 1.5°C with no or limited overshoot can
mvolve different portfolios of mihgation measures, striking different balances between lowenng
energy and resource mtensity, rate of decarbomzation, and the rehance on carbon dioxide removal.
Dnfferent portfolios face different implementation challenges, and potential synergies and trade-offs
with sustamable development. (high confidence). (Figure SPM.3b) {232, 234 24 253}

't Peferansss oo pathwrays limiting Slobal warming te 39T ars basad on a 56%: probability of staying below 2°C.
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C1.1. Modelled pathways that lnmt global warming te 1.3°C with no or hmited overshoot mvolve
deep reductions in emissions of methane and black carbon (33% or more of both by 2050 relative to
2010). These pathways also reduce most of the cooling aerosels, which parhally offsets nutigation
effects for two to three decades. Non-C0; emissions'? can be reduced as a result of broad mitigation
measures in the energy sector. In addition, targeted non-CO: mitigation measures can reduce nifrous
oxide and methane from agnculture, methane from the waste sector, some sources of black carbon,
and hydrofluorocarbons. High bicenergy demand can increase emissions of mirous oxide in some
1.5°C pathways, hughlighting the ZiIIlPDl'tElII.:‘.‘E of appropriate management approaches. Improved air
quality resultms from projected reductions in many non-C0: emissions provide direct and
mmmediate pﬂpulauun health benefits in all 1.5°C model pathways. (high confidence) (Figure
SPM3a) {22.1,233,244, 253,436,542}

Cl.3. Liiting global warming requires hmiting the tofal cumulative global anthropogenic
emissions of CO; since the premmdustnal peneod, 1.e. staying within a total carbon budget (high
confidence).!? By the end of 2017, anthropogenic CO; emissions since the preindustnal period are
estimated to have reduced the total carbon budget for 1.5°C by approximately 2200 = 320 GtCO:
{medium confidence). The associated remaining budget 13 bemg depleted by current emmssions of 42
£ 3 GtCO; per year (high confidence). The choice of the measure of global temperature affects the
estimated remaiming carbon budget. Using global mean surface ar temperature, as m AR, gives an
estimate of the remaming carbon budget of 380 GtCO: for a 50% probability of hmiting warming to
1.5°C, and 420 GtCO; for a 66% probability (medium confidence) ** Altematively, using GMST
gives estimates of 770 and 570 GtCO;, for 50% and 66% probabilities ' respectively (medium
confidence). Uncertainties in the size of these estimated remaiming carbon budgets are substantial
and depend on several factors. Uncertainties in the chimate response to CO: and non-C0: emissions
contribute £400 GtCO; and the level of lustoric warming contnibutes =250 GtCO: (meadium
confidence). Potential addifional carbon release from future permafrost thawing and methane
release from wetlands would reduce budgets by up to 100 GtCO: over the course of this cenfury and
more thereafter (medium confidence). In additon the level of non-CO: mutigation in the future
could alter the remaining carbon budget by 250 GtCO: in either direction (medium confidence).
{1.2.4.222 261, Table 2.2, Chapter 2 Supplementary Material}

C1.4. Solar radiation modification (SEM) measures are not mcluded m any of the available
assessed pathways. Although some SPEM measures may be theoretically effective mn reducing an
overshoot, they face large uncertamnties and knowledge gaps as well as substantial risks,

2 Weon-C0: emizzions incheded m this repent are all anthropozenic emissions other than CCk that result in mdiative forcing. These
ioclode shori-lived climate forcers, sach as methane, some fluonoated gases, o@oDe precursors, aerosals of ae0sol precursars, suwch
as black carbon and sulpbur diexide, respectively, as well as long-lived greenhouse gases, such as nitrous oxide or some fluorinated
gases. The adiadve forcing associabed with non-C0; emizsions and changes mn surface albedo 15 refermd to as mon-C0y mdiative
fﬂ]‘tll'.‘l.E' (v}

1 There &5 a clear soentific basis for a tefal carbon udset consistent with loniting global warming to 1.5°C. Howewer, neither this
tofal carbom adzet mor the facton of this bodeet taken up by past emdssions were assessed in fhds repoct.

1 Imespecdve of the measare of global temperatare wsed, updated understanding and further advances io methods have led to an
increase m the estmated remaining carbon tadzet of aboat 300 Go20, compared o ARS. (medium conffdence) [y]

¥ These estimates nse observed GMST o 2005-2015 and estimare firnare temperaare changes nsing near surface air temperanmss.
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mstitutional and social constraints to deployment related to governance, ethacs, and mmpacts on
sustainable development. They also do not mitigate ocean acidification. (medium confidence).
{4.3 8, Cross-Chapter Box 10 in Chapter 4}
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Global emissions pathway characteristics

General characteristics of the evolution of anthropogenic net emissions of COz, and total emissions of
methane, black carbon, and nitrous oxide in model pathways that limit global warming to 1.5°C with no or
limited overshoot. Net emissions are defined as anthropogenic emissions reduced by anthropogenic
removals. Reductions in net emissions can be achieved through different portfolios of mitigation measures
illustrated in Figure SPM3B.

Non-C0, emissions relative to 2010
Global total net COz emissions Emiszsions of non-C0z forcers sre also reduced
or limited in pathways limiting global warming
to 1.5°C with no or imited owvershoot, but
they do not reach zero globeally.

Billion tonnes of COy'yr

Methane smissions

In pathways limiting global warming to 1.5°C
with no or Gmited owershoot as well 25 in
pathwiays with 3 high owershoot, C02 emissions
are redwcad to net zero globally around 2050,

- Fo

Black carbon =missions

Four illustrative model pathways

- Fo

NHitrous oxide =missions
]

Pd

Timing of net zero COz
Line widths depict the 5-85th Pathways with high evarshoot

peroentle snd the 25-T5th Pathwarys Smiting ghelal warming below 150
percentile of scenarios Thbot shomm abowe)

Figure SPMAL3a: Global emussions pathway charactenistics. The mamn panel shows global net anthropogene CO,
emissions In pathways lmiting global wamung to 1 5°C with no or hinited (less than 0.1°C) overshoot and
pathways with hugher overshoot. The shaded area shows the full range for pathways analysed m this report. The
panels on the nght show non-CO, enussions ranges for three compounds with large histoncal forcing and a
substantial portion of enussions conung from sources distinet from those central to CO: mutigation. Shaded areas
m these panels show the 3-95% (hght shading) and mterquartile (dark shading) ranges of pathways hmitong
global warming to 1.5°C with no or limited overshoot. Box and whiskers at the bottom of the figure show the
timng of pathways reaching global net zero CO, emussion levels, and a companson with pathways limiting
global warmng to 2°C with at least 66% probability. Four illustrative model pathways are lnghhighted i the
main panel and are labelled P1, P2, P3 and P4, comresponding to the LED, 51, 52, and 55 pathways assessed in
Chapter 2. Descriptions and charactenistics of these pathways are available m Figure SPM3b. {2.1,22 23,
Figure 2.5 Figure 2.10, Figure 2.11}

Patrvwiayd i ing global wiarmning 0o 1.5 with i or low csssrabessd
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Characteristics of four illustrative model pathways
Breakdown of contributions to global net COz emissions in four illustrative model pathways
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Approved 5PM — copyedit peading IBCC SR1.5

Figure SPM 3b: Charactenistics of four illustrabive model pathways m relation to global warming of
1.5°C mtroduced in Figure SPM3a. These pathways were selected to show a range of potential
mitigation approaches and vary widely m their projected energy and land use, as well as thewr
assumptions about future socioeconomic developments, including economic and population growth,
equity and sustainability. A breakdown of the global net anthropogenic CO: emissions into the
conimbutions m terms of CO: emissions from fossil fuel and mdustry, agneulture, forestry and other
land use (AFOLU), and bioenergy with carbon capture and storage (BECCS) 15 shown AFOLU
estimates reported here are not necessanly comparable with couniries’ estimates. Further
charactenstics for each of these pathways are listed below each pathway. These pathways illusirate
relative global differences in mihigation strategies. but do not represent central estimates, national
strategies, and do not mdicate requirements. For comparnson, the nght-most column shows the
mterguartile ranges across pathways with no or imuted overshoot of 1.5°C. Pathways P1, P2, P3
and P4, comrespond to the LED, 51, 52, and 55 pathways assessed in Chapter 2. (Figure SPM.3a)
{221,231,232.233,234.241.242 244 253 Figure 2.5, Figure 2.6, Figure 2.9, Figure
2.10, Figure 2.11, Figure 2.14, Figure 2.15, Figure 2.16, Figure 2.17, Figure 2,24 Figure 2.23,
Table 2.4, Table 2.6, Table 2.7, Table 2.9, Table 4.1}
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C2. Pathwavs limiting global warming to 1.5°C with no or limited overshoot would require
rapid and far-reaching transitions in energy, land, urban and infrastructure (including
transport and buildings), and industrial systems (high confidence). These systems transitions
are unprecedented in terms of scale, but not necessarily in terms of speed, and imply deep
emissions reductions in all sectors, a wide portfolio of mitigation options and a significant
upscaling of investments in those options (medium confidence). {2.3, 2.4, 2.5, 4.2, 4.3, 4.4, 4.5}

C21.1. Pathways that limit global warmung to 1.5°C with no or lmited overshoot show system
changes that are more rapid and pronounced over the next two decades than m 2°C pathways (high
confidence). The rates of system changes associated with hmifing global wamung to 1.5°C with no
or limited overshoot have occwrred in the past within specific sectors, technologies and spahal
contexts, but there 13 ne documented ustoric precedent for their scale (medium confidence). {2.3.3,
234,24 25 421, 422 Cross-Chapter Box 11 in Chapter 4}

C21.2. In energy systems, modelled global pathways (considered m the literature) linmting global
warming to 1.5°C with no or imited overshoot (for more details see Figure SPM.3b), generally
meet energy service demand with lower energy use, including through enhanced energy efficiency,
and show faster electmnfication of energy end use compared to 2°C (high confidence). In 1.5°C
pathways with no or limited overshoot, low-emission energy sources are projected to have a higher
share, compared with 2°C pathways, particularly before 2050 (high confidence). In 1.5°C pathways
with no or limited overshoot, renewables are projected to supply 70—85% (interquartile range) of
electricity i 2030 (high confidence). In electncity generation, shares of nuclear and fossil fuels
with carbon dioxide capture and storage (CCS) are ‘modelled to increase in most 1.5°C pathways
with no or limited overshoot. In modelled 1.5°C pathways with limited or no overshoot, the use of
CCS would allow the electnicity generation share of gas to be approximately 8% (3-11%
mterquartile range) of global electncity m 2050, while the use of coal shows a steep reduchion m all
pathways and would be reduced to close to 0% (0-2%) of electncity (high confidence). While
acknowledging the challenges. and differences between the ophons and national circumstances,
pelitical, econonue, social and technical feasability of solar energy, wind energy and electncity
storage technologies have substantially improved over the past few years (high confidence). These
mmprovements E-lf'ﬂﬂl a potential system fransition m electricity generation (Figure SPM.3b) {2.4.1,
242 Figure 2.1, Table 2.6, Table 2.7, Cross-Chapter Box 6 mn Chapter 3, 4.2.1. 431,433,452}

C2.3. CO; emissions from mdustry in pathways lmiufing global warming to 1.5°C with no or
hmuted owvershoot are projected to be about 75-90% (interquartile range) lower m 2050 relative to
2010, as compared to 30-80%: for global warming of 2°C (medium confidence). Such reductions can
be achieved through combinations of new and existing technologies and practices, mcluding
electrification, hydrogen, sustamable bio-based feedstocks, product substitution, and carbon
capture, utlization and storage (CCUS). These options are techmeally proven at vanous scales but
their large-scale deployment may be linuted by economuic, financial, buman capacity and
institutional constrants in specific contexts. and specific characteristics of large-scale industrial
mstallations. In industry, enmssions reductions by energy and process efﬁclenc} by themselves are
msufficient for imiting warmung to 1.5°C with no or limited overshoot (high ﬂﬂ:ﬁdmfe] {243,
421, Tabled.1, Table 43,433, 434,452}

C2.4. The urban and mfrastructure system transition consistent with lmiting global warming to
1.5°C with ne or limited overshoot would imply. for example, changes in land and urban planmng
practices, as well as deeper emissions reductions m transpoert and buldings compared to pathways
that limit global warming below 2°C (see 2.4.3; 43 3; 4.2 1) (medium confidence). Techmcal
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measures and practices enabling deep emissions reductions include various energy efficiency
options. In pathways limiting global warnung to 1.5°C with no or limited overshoot, the electricity
share of energy demand in buildings would be about 55—75% 1n 2050 compared to 50-70% 1n 2050
for 2°C global warming (medium confidence). In the transport sector, the share of low-emission
final energy would rise from less than 5% m 2020 to about 35—-65% 1 2050 compared to 25-45%
for 2°C global warming (medium confidence). Economic, institutional and socio-cultural barners
may imnhibit these urban and mfrastructure system transitions, depending on national regional and
local circumstances, capabilities and the availability of caputal (high confidence). {2.3.4, 2.4 3,
421, Table 4.1, 433,452}

C1.5. Transitions in global and regienal land use are found in all pathways limiting global warming
to 1.5°C with no or hnuted overshoot, but their scale depends on the pursued mitigation portfolio.
Model pathways that limit global warming to 1.5°C with no or inmited overshoot project the
conversion of 0.5—8 million km® of pasture and 0—5 million km® of non-pasture agricultural land for
food and feed crops into 1-7 million km? for energy crops and a 1 million km?® reduction to 10
million km® increase in forests by 2030 relative to 2010 (medium confidence) ' Land use transitions
of similar magmitnde can be observed 1n modelled 2°C pathways (medium confidence). Such large
transitions pose profound challenges for sustainable management of the varions demands on land
for bnman settlements, food, livestock feed, fibre, bicenergy. carbon storage, biodiversity and other
ecosystem services (high confidence). Mitigation options linnting the demand for land include
sustainable intensification of land use practices, ecosystem restoration and changes towards less
resource-mtensive diets (high confidence). The unp]ementahﬂn of land-based nutigation options
would require overcoming socic-economic, mstitutional. technological, financing and
environmental barrers that differ across regions (high confidence). {2.4.4, Figure 224 432 432
Cross-Chapter Box 7 in Chapter 3}

C21.6 Total annual average energy-related nutigation investment for the pened 2015 to 2050 1n
pathways limiting warming to 1.3°C 1is estimated to be around 200 bilhon USD20135 (range of 180
billion to 1800 billion USD2015 across six models'"). This corresponds to total annual average
energy supply investments of 1600 to 3800 billion USD2015 and total anmal average energy
demand investments of 700 to 1000 billion USD2015 for the period 2015 to 2050, and an increase
i total energy-related investments of about 12% (range of 3% to 23%) in 1.5°C pathways relative
to 2°C pathways. Average anmual investment in low-carbon energy technologies and energy
efficiency are upscaled by roughly a factor of five (range of factor of 4 to 5) by 2050 compared to
2015 (medium confidence). {2.3.2, Box 4.8, Figure 227}

C1.7. Modelled pathways lumting global warnung to 1.5°C with no or lunited overshoot project a
wide range of global average discounted marginal abatement costs over the 21st century. They are
roughly 3-4 times higher than in pathways lmiting global warnung to below 2°C (high confidence).
The economuc literature distinguishes marginal abatement costs from total mitigation costs in the
economy. Lhe literature on total mitigation costs of 1.5°C mitigation pathways 15 limited and was
not assessed in thas report. Knowledge gaps remain i the integrated assessment of the economy
wide costs and benefits of mutigation in line with pathways limiting warming to 1.3°C. {2.5.2; 2.6;
Figure 2 26}

1% The projected Land nse changes presented are not deployed o their apper limis sinultaneonsly in 3 single pathway.

U Inclnding two pathways limitns waming to 1.5%C with oo or limited overshoet and four pathrarays with high overshoot.
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C3. All pathways that limit global warming to 1.5°C with limited or no overshoot project the
use of carbon dioxide removal (CDR) on the order of 100-1000 GtCO; over the 21st century.
CDE would be nsed to compensate for residual emissions and, in most cases, achieve net
negative emissions to return global warming to 1.5°C following a peak (high confidence). CDRE
deplovment of several hundreds of GtCO: is subject to multiple feasibility and sustainability
constraints (high cenfidence). Significant near-term emissions reductions and measures to
lower energy and land demand can limit CDER deploviment to a few hundred GtCO; without
reliance on bicenergy with carbon capture and storage (BECCS) (high confidence). {1.3, 2.4,
3.6.2,43, 54}

C3.1. Exusting and potential CDE. measures include afforestation and reforestation. land
restoration and soil carbon sequestration, BECCS, direct air carbon capture and storage (DACCS),
enhanced weathering and ocean alkalimzation These differ widely in terms of matunty, potentials,
costs, risks, co-benefits and trade-offs (high confidence). To date, only a few published pathways
mclude CDE. measures other than afforestation and BECCS. {234, 362, 432 437}

C3.2. In pathways limiting global warnung to 1.5°C with linuted or no overshoot, BECCS
deployment iz projected to range from (1, 08, and 0—16 GtCO; v in 2030, 2050, and 2100,
respectively, while agriculture, forestry and land-unse (AFOLU) related CDE. measures are projected
to remove (-3, 1-11, and 1-5 GtCO: yr'! in these years (meadium confidence). The upper end of
these deplovment ranges by mid-century exceeds the BECCS potential of up to 5 GtCO: yr'! and
afforestation potential of up to 3.6 GtCO: yr! assessed based on recent literature (medium
confidence). Some pathways avoid BECCS deployment completely through demand-side measures
and greater reliance on AFOLU-related CDE. measures (medium confidence). The use of bicenergy
can be as high or even higher when BECCS is excluded compared to when it 1s included due to 1ts
potential for replacing fossil fuels across sectors (high confidence). (Figure SPM.3b) {233, 23 4
242 362,431,423 432 437,443 Table 2.4}

3.3, Pathways that overshoot 1.5°C of global warmung rely on CDE. exceeding residual CO;
enussions later in the century to retum to below 1.5°C by 2100, with larger overshoots requiring
greater amounts of CDE. (Figure SPM_3b). (high confidence). Limitations on the speed, scale, and
societal acceptability of CDE. deployment hence determine the ability to return global warnung to
below 1.3°C following an overshoot. Carbon cycle and climate system vnderstanding 15 still limited
about the effectiveness of net negative emissions to reduce temperatures after they peak (high
confidence). {2.2,2.3.4,235,26,437,452 Table 411}

C3.4. Most current and potential CDE. measures could have significant impacts on land, energy,
water, or nutrients if deployed at large scale (high confidence). Afforestation and bicenergy may
compete with other land vses and may have significant impacts on agricultural and food systems.
biodiversity and other ecosystem functions and services (high confidence). Effective governance 15
needed to limit such trade-offs and ensure permanence of carbon removal in terrestrial. geclogical
and ocean reservous (high confidence). Feasibility and sustamnability of CDER use could be enhanced
by a portfolio of options deployed at substantial but lesser scales, rather than a single option at very
large scale (high confidence). (Figure SPM3b). {234,244 253, 26,362,432 437 452,
5.4.1, 54 2; Cross-Chapter Boxes 7 and 8 1n Chapter 3, Table 4.11, Table 5.3, Figure 5.3}

C3.5 Some AFOLU-related CDE. measures such as restoration of natural ecosystems and soil
carbon sequestration could provide co-benefits such as improved biodiversity, soil quality, and local
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food secunity. If deployed at large scale, they would require governance systems enabling
sustainable land management to conserve and protect land carbon stocks and other ecosystem
functions and services (medium confidence). (Figore SPM4) {233,234, 242 244 362 541,
Cross-Chapter Boxes 3 in Chapter 1 and 7 in Chapter 3,432 437 441 452 Table 2.4}

D. Strengthening the Global Response in the Context of Sustainable Development and Efforts
to Eradicate Poverty

D1. Estimates of the global emissions outcome of current nationally stated mitigation
ambitions as submitted under the Paris Agreement would lead to global greenhouse gas
emissions!® in 2030 of 52-58 GtCOzeq vrl (medinm confidence). Pathways reflecting these
ambitions would not limit global warming to 1.5°C, even if supplemented by very challenging
increases in the scale and ambition of emissions reductions after 2030 (high confidence).
Avoiding overshoot and reliance on future large-scale deplovment of carbon dioxide removal
(CDER) can only be achieved if global CO; emissions start to decline well before 2030 (high
cenfidence). {1.1, 1.3, 3.3, 3.4, 4.2, 4.4, Cross-Chapter Box 11 in Chapter 4}

D1.1. Pathways that limit global warming to 1.5°C with no or limited overshoot show clear
emission reductions by 2030 (high confidence). All but one show a decline in global greenhouse gas
emissions to below 35 GtCOzeq j,ri"] in 2030, and half of available pathways fall withun the 2530
GtCOzeq vrl range (interquartile range). a 40—30% reduction from 2010 levels (high confidence).
Pathways reflecting current nationally stated mutigation ambition uatil 2030 are broadly consistent
with cost-effective pathways that result in a global warmung of about 3°C by 2100, with warming
contimung afterwards (medium confidence). {"' 3.3, 2.3.5, Cross-Chapter Box 11 1n Chapter 4.
3532}

D1.21. Overshoot trajectories result in higher impacts and associated challenges compared to
pathways that limit global warming to 1.3°C with no or hmited overshoot (high confidence).
Reversing warning after an overshoot of 0.2°C or larger during this century would require
upscaling and deployment of CDR at rates and volumes that might not be achievable given
considerable implementation challenges (medium confidence). {1.3.3,2.34, 235,251, 33,437,
Cross-Chapter Box 8 1n Chapter 3, Cross-Chapter Box 11 1n Chapter 4}

D1.3. The lower the emissions in 2030, the lower the challenge in limiting global warming to 1.5°C
after 2030 with no or limited overshoot (high confidence). The challenges from delayed actions to
reduce greenhouse gas emuissions include the risk of cost escalation, lock-in i carbon-emutting
infrastructure, stranded assets, and reduced flexibility 1n future response options in the mediem to

long-term (high confidence). These may increase uneven distributional impacts between countries at
different stages of development (medium confidence). {2.3.5, 44.5, 5.4.2}

D1. The avoided climate change impacts on sustainable development, eradication of poverty
and reducing inequalities would be greater if global warming were limited to 1.5°C rather
than 2°C, if mitigatdon and adaptation synergies are maximized while trade-offs are
minimized (igh confidence). {1.1, 1.4, 2.5, 3.3, 3.4, 5.2, Table 5.1}

% GHG emissions have been agpregated with 100-vear GWP vahues as introduced in the IPCC Second Asseszment Feport
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D1.1. Climate change impacts and responses are closely linked to sustainable development which
balances social well-being, econonmuc prosperity and environmental protection. The United Nations
Sustainable Development Goals (SDGs), adopted in 2015, provide an established framework for
assessing the links between global warming of 1.5°C or 2°C and development goals that include
poverty eradication. reducing inequalities, and climate action (high confidence) {Cross-Chapter Box
4 in Chapter 1, 1.4, 5.1}

D2.2. The consideration of ethics and equity can help address the uneven distribution of adverse
impacts associated with 1.5°C and higher levels of global warming as well as those from mitigation
and adaptation, particularly for poor and disadvantaged populations, in all societies (high
confidence). {1.1.1,1.1.2, 143 253 3410,51,52 53 54 Cross-Chapter Box 4 in Chapter 1.
Cross-Chapter Boxes 6 and 8 in Chapter 3, and Cross-Chapter Box 12 1n Chapter 5}

D2.32. Mitigation and adaptation consistent with limiting global warming to 1.5°C are underpinned
by enabling conditions. assessed in SE1.5 across the geophysical. environmental-ecological
techmological, economic, socio-cultural and institutional dimensions of feasibility. Strengthened
mmulti-level governance, institutional capacity, policy instruments, technological innovation and
transfer and mobilization of finance. and changes in human behaviour and lifestyles are enabling
conditions that enhance the feasibility of nutigation and adaptation options for 1.5°C consistent
systems transitions. (high confidence) {1.4, Cross-Chapter Box 3 in Chapter 1. 4445 5.6}

D3. Adaptation options specific to national contexts, if carefully selected together with
enabling conditions, will have benefits for sustainable development and poverty reduction
with global warming of 1.5°C, although trade-offs are possible (high confidence). {1.4, 4.3, 4.5}

D3.1. Adaptation opticns that reduce the vulnerability of human and natural systems have many
synergies with sustainable development, 1f well managed, such as ensuring food and water security,
reducing disaster risks, improving health conditions, maintaining ecosystem services and reducing
poverty and inequality (high confidence). Increasing investment in physical and social infrastroctore
15 a key enabling condition to enhance the resilience and the adaptive capacities of societies. These

benefits can occur in most regions with adaptation to 1.3°C of global warming (high confidence).
143 422 431,432, 433.435,441.443 453,531,532}

D3.2. Adaptation to 1.5°C global warming can also result in trade—offs or maladaptations with
adverse impacts for sustainable development. For example, if poorly designed or implemented,
adaptation projects in a range of sectors can increase greenhouse gas emissions and water nse,
increase gender and social inequality, nodermine health conditions, and encroach on natoral
ecosystems (high confidence). These trade-offs can be reduced by adaptations that include attention
to poverty and sustainable development (high confidence). {4.3.2,4.3.3, 454, 5.3.2; Cross-Chapter
Boxes 6 and 7 in Chapter 3}

D3.2. A mix of adaptation and mitigation options to limit global warming to 1.5°C, implemented in
a participatory and integrated manner. can enable rapid, systemic transitions in wrban and rural areas
(high confidence). These are most effective when aligned with economic and sustainable
development, and when local and regional governments and decision makers are supported by
national governments (medium confidence) {4.3.2,. 433 441 4472}

D3.4. Adaptation options that also mitigate emussions can provide synergies and cost savings in
most sectors and system transitions, such as when land management reduces emissions and disaster
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risk. or when low carbon buildings are also designed for efficient cooling. Trade-offs between
mitigation and adaptation, when lmiting global warnung to 1.3°C, such as when bicenergy crops,
reforestation or afforestation encroach on land needed for agriculiural adaptation, can undermine
food security, livelihoods, ecosystem functions and services and other aspects of sustainable
development. (high confidence) {3.4.3,43.2, 434 441,452 453 454}

D4. Mitigation options consistent with 1.5°C pathways are associated with multiple synergies
and trade-offs across the Sustainable Development Goals (SDGs). While the total number of
possible synergies exceeds the number of trade-offs, their net effect will depend on the pace
and magnitude of changes, the composition of the mitgation portfolio and the management of
the transition. (high confidence) (Figure SPML4) [1.5, 4.5, 5.4}

D4.1. 1.5°C pathways have robust synergies particularly for the SDGs 3 (health), 7 (clean energy),
11 (cities and communities), 12 (responsible consumption and production). and 14 (oceans) (very
high confidence). Some 1.5°C pathways show potential trade-offs with mitigation for SDGs 1
(poverty), 2 (hunger), 6 (water), and 7 (energy access), if not carefully managed (high confidence)
(Figure SPM.4). {5.4.2; Figure 5.4, Cross-Chapter Boxes 7 and 8 1 Chapter 3}

D4.2. 1.5°C pathways that include low energy demand (e.g., see P1 in Figure SPM 3a and SPM.3b),
low material consumption, and low GHG-intensive food consumption have the most pronounced
synergies and the lowest number of trade-offs with respect to sustainable development and the
SDGs (high confidence). Such pathways would reduce dependence on CDE. In modelled pathways
sustainable development, eradicating poverty and reducing inequality can support limiting warming
to 1.5=C. (high confidence) (Figure SPM 3b, Figure SPM 4) {243, 251, 2,53, Figure 2 4, Figure
228,541,542 Figure 54}

D4.2. 1.5°C and 2°C modelled pathways often rely on the deployment of large-scale land-related
measures like afforestation and bicenergy supply, which, if poorly managed, can compete with food
production and hence raise food security concerns (high confidence). The impacts of carbon dioxide
removal (CDR) options on SDGs depend on the type of options and the scale of deployment (high
confidence). If pootly implemented, CDR options such as BECCS and AFOLU options would lead
to trade-offs. Context-relevant design and implementation requires considering people’s needs,
biodiversity, and other sustainable development dimensions (very high confidence). {Figure SPM.4,
5.4.1.3, Cross-Chapter Box 7 1 Chapter 3}

D4.4. Mitigation consistent with 1.3°C pathways creates risks for sustamnable development in
regions with high dependency on fossil fuels for revenue and employment generation (high
confidence). Policies that promote diversification of the economy and the energy sector can address
the associated challenges (high confidence). {5.4.1.2, Box 5.2}

D4.5, Redistributive policies across sectors and populations that shield the poor and vulnerable can
resolve trade-offs for a range of SDGs, particularly hunger, poverty and energy access. Investment
needs for such complementary policies are only a small fraction of the overall mitigation
mvestments in 1.5°C pathways. (high confidence) {2.4.3, 5.4.2, Figure 5.3}
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Indicative linkages between mitigation options and sustainable
dEVElﬂ-pl‘l“IEl‘lt using SDGs (The linkages do not show costs and benefits)

Mitigation options deployed in each sector can be associated with potential positive effects (synergies) or
negative effects (trade-offs) with the Sustainable Development Goals (SDGs). The degree to which this
potential is realized will depend on the selected portfolio of mitigation options, mitigation policy design,
and local circumstances and context. Particularly in the energy-demand sector, the potential for synergies is
larger than for trade-offs. The bars group individually assessed options by level of confidence and take into
account the relative strength of the assessed mitigation-5DG connections,
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Figure SPAL.4: Potential synergies and trade-offs between the sectoral portfolio of climate change
muitigation options and the Sustainable Development Goals (SDGs). The SDiGs serve as an
analytical framework for the assessment of the different sustainable development dimensions,
which extend beyond the time frame of the 2030 SDG targets. The assessment 15 based on liferature
on mutigation options that are considered relevant for 1. 3°C. The assessed strength of the SDG
interactions 15 based on the qualitative and quantitative assessment of individual nutigation options
listed in Table 5.2. For each mitigation option, the strength of the SDG-connection as well as the
associated confidence of the underlying literature (shades of green and red) was assessed. The
strength of positive connections (synergies) and negative connections (trade-offs) across all
individual options within a sector (see Table 5.2) are aggregated into sectoral potentials for the
whole mitigation portfolio. The (white) areas outside the bars, which indicate no interactions, have
low confidence due to the vncertainty and limited number of studies exploring indwect effects. The
strength of the connection considers only the effect of mutigation and does not include benefits of
avolded impacts. SDG 13 (climate action) 15 not histed because mitigation 15 being considered i
terms of interactions with SDGs and not vice versa. The bars denote the strength of the connection,
and do not consider the strength of the impact on the SDGs. The energy demand sector comprises
behavioural responses, fuel switching and efficiency options in the transport, industry and building
sector as well as carbon capture options in the industry sector. Options assessed in the energy
supply sector comprise biomass and non-biomass renewables, muclear, CCS with bio-energy, and
CCS with fossil fuels. Options mn the land sector comprise agricultural and forest options,
sustainable diets & reduced food waste, soil sequestration, livestock & manure management,
reduced deforestation, afforestation & reforestation, responsible sourcing. In addition to this figure,
options m the ocean sector are discussed in the vnderlying report. {54, Table 5.2, Figure 5.2}

Statement for knowledge gap:

Information about the net impacts of mitigation on sustainable development in 1.5°C pathways is
available only for a limited number of SDGs and mitigation options. Only a limited number of
studies have assessed the benefits of avoided climate change impacts of 1.5°C pathways for the
SDGs, and the co-effects of adaptation for nutigation and the SDGs. The assessment of the
indicative mitigation potentials i Figure SPM 4 15 a step further from ARS towards a more
comprehensive and integrated assessment m the future.
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D=, Limiting the risks from global warming of 1.5°C in the context of sustainable
development and poverty eradication implies system transitions that can be enabled by an
increase of adaptation and mitigation investmments, policy instruments, the acceleration of
technological innovation and behaviour changes (high confidence). {2.3, 2.4, 2.5, 3.2, 4.2, 4.4,

4.5, 5.2, 5.5, 5.6}

D5.1. Directing finance towards investment in infrastructure for mutigation and adaptation could
provide additional resources. This could involve the mobilization of private fonds by institutional
investors, asset managers and development or investment banks, as well as the provision of public
funds. Government policies that lower the risk of low-emission and adaptation investments can
facilitate the mobihzation of private funds and enhance the effectiveness of other public policies.
Studies mndicate a number of challenges including access to finance and mobilisation of funds (high
confidence) {2.52, 445}

Ds.2. Adaptation finance consistent with global warnmung of 1.3°C 15 difficult to quantify and
compare with 2°C. Knowledge gaps include insufficient data to caleulate specific climate
resilience-enhancing investments. from the provision of currently undennvested basic
infrastructure. Estimates of the costs of adaptation might be lower at global warming of 1.5°C than
for 2°C. Adaptation needs have typically been supported by public sector sources such as national
and subnational government budgets. and in developing countries together with support from
development assistance, multilateral development banks, and UNFCOCC channels (medium
confidence). More recently there 1s a growing vnderstanding of the scale and increase in NGO and
private funding in some regions (medium confidence). Barriers inclode the scale of adaptation
financing, limited capacity and access to adaptation finance (medium confidence). {4.4.5, 4.6}

DE.3. Global model pathways limiting global warming to 1.5°C are projected to imvolve the annmal
average mnvestment needs in the energy system of around 2.4 trillion USD2010 between 2016 and
2035 representing about 2.5% of the world GDP (medium confidence). {2.5.2, 44.5, Box 4.8}

D=.4. Policy tools can help mobilise incremental resources, including through shifting global
mvestments and savings and through market and non-market based mstruments as well as
accompanying measures to secure the equaty of the transition, acknowledging the challenges
related with implementation including those of energy costs, depreciation of assets and impacts on
international competition and vtilizing the opportunities to maxinuze co-benefits (hich confidence)
{1.33,234 235 251, 252, Cross-Chapter Box § in Chapter 3 and 11 in Chapter 4, 4.4 5,
5.5.2}

D5.5. The systems transitions consistent with adapting to and limiting global warming to 1.5°C
include the widespread adoption of new and possibly disroptive technologies and practices and
enhanced clhimate-drniven innovation These unply enhanced technological innovation capabilities.
including in industry and finance. Both national innovation policies and international cooperation
can conftribute to the development, commercialization and widespread adoption of mitigation and
adaptation technologies. Innowvation policies may be more effective when they combine public
support for research and development with policy mixes that provide incentives for techneology
diffusion. (high confidence) {4.4.4,4.4.5}.

D=.6. Education, information, and community approaches, including those that are informed by

Indigenous knowledge and local knowledge, can accelerate the wide scale behaviour changes

consistent with adapting to and limiting global warmmuing to 1.5°C. These approaches are more
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effective when combined with other policies and talored to the motivations, capabilities, and
resources of specific actors and contexts (high confidence). Public acceptability can enable or
inhibit the mplementation of policies and measures to limit global warming to 1.3°C and to adapt
to the consequences. Public acceptability depends on the individual’s evaluation of expected policy
consequences, the percerved fairness of the distnbution of these consequences, and perceived
faimess of decision procedures (high confidence). {1.1. 15,435 441, 443 Box 43,553,
5.6.5}

Dé6. Sustainable development supports. and often enables, the fundamental societal and
systems transitions and transformations that help limit global warming to 1.5°C. Such
changes facilitate the pursuit of climate-resilient development pathways that achieve
ambitions mitgation and adaptaton in conjuncton with poverty eradication and effores to
reduce inequalities (high confidence). {Box 1.1, 1.4.3, Figure 5.1, 5.5.3, Box 5.3}

D6.1. Social justice and equity are core aspects of climate-resilient development pathways that aim
to limit global warming to 1.5°C as they address challenges and mevitable trade-offs, widen
opportunities, and ensure that options, visions, and values are deliberated. between and within
countries and communities, without malang the poor and disadvantaged worse off (high
confidence). {3.3.2, 5.33, Box 5.3, Figure 3.1, Figure 5.6, Cross-Chapter Boxes 12 and 13 in

Chapter 5}

D6.2. The potential for climate-resilient development pathways differs between and within regions
and nations, due to different development contexts and systemic vulnerabilities (very high
confidence). Efforts along such pathways to date have been limited (medium confidence) and
enhanced efforts would involve strengthened and timely action from all countries and non-state
actors (high confidence). {3.5.1, 3.5.3, Figure 5.1}

D6.2. Pathways that are consistent with sustainable development show fewer mutigation and
adaptation challenges and are associated with lower mitigation costs. The large majority of
modelling studies could net construct pathways characterized by lack of international cooperation,
inequality and poverty that were able to limit global warnung to 1.5°C. (high confidence) {2.3.1,
253,552}

D7. Strengthening the capacities for climate action of national and sub-national authorities,
civil society, the private sector, indigenous peoples and local communities can support the
implementation of ambitious actions implied by limiting global warming to 1.5°C (high
confidence). International cooperation can provide an enabling environment for this to be
achieved in all couniries and for all people, in the context of sustainable development.
International cooperation is a critical enabler for developing countries and vulnerable regions
(high confidence). {1.4, 2.3, 2.5, 4.2, 4.4, 4.5, 5.3, 54,55, 56, 5, Box 4.1, Box 4.2, Box 4.7, Box
5.3, Cross-Chapter Box 9 in Chapter 4, Cross-Chapter Box 13 in Chapter 5}

D7.1. Partnerships invelving non-state public and private actors, mstitutional investors, the banking
system, civil society and scientific mnstitutions would facilitate actions and responses consistent with
limiting global warming to 1.5°C (very high confidence). {1.4. 441, 422 443 445 453 541,
5.6.2, Box 53}.

D7.2. Cooperation on strengthened accountable mmultilevel governance that includes non-state actors
such as industry. civil society and scientific institotions, coordinated sectoral and cross-sectoral
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policies at vanous governance levels, gender-sensitive policies, finance including immnovative
financing and cooperation on technology development and transfer can ensure participation
transparency, capacity building. and learming among different players (high confidence). {2.5.2,
422441, 442 443 444 453, Cross-Chapter Box 9 1n Chapter 4, 53.1, 445 533, Cross-
Chapter Box 13 in Chapter 5, 5.6.1, 5.6.3}

D7.3. International cooperation is a critical enabler for developing countries and vulnerable regions
to strengthen their action for the implementation of 1.5°C-consistent climate responses, mncluding
through enhancing access to finance and technology and enhancing domestic capacities, taking mnfto
account national and local circumstances and needs (high confidence). {231,441, 442 444
445 5415353,561,Box 4.1, Box4.2 Box 4.7}.

D7.4. Collective efforts at all levels, in ways that reflect different circumstances and capabilities, i
the pursuit of limiting global warming to 1.5°C, taking into account equity as well as effectiveness,
can facilitate strengthening the global response to climate change, achieving sustainable
development and eradicating poverty (high confidence). {1.4.2, 231,252 422 441, 4472,
443,444, 445, 453,53.1.541.553,56.1.56.2, 563}
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Box SPM 1: Core Concepts Central to this Special REeport

Global mean surface temperature (GMST): Estimated global average of near-surface air
temperatures over land and sea-ice, and sea surface temperatures over ice-free ocean regions, with
changes normally expressed as departures from a value over a specified reference period.

When estimating changes in GMST, near-surface air temperature over both land and oceans are also
used.1¥{1.2.1.1}

Pre-indusirial: The nmlti-century peniod prior to the onset of large-scale industnial activity around
1750. The reference period 1850—1900 1s used to approximate pre-industrial GMST. {1.2.1.2}

Global warming: The estimated increase in GMST averaged over a 30-year period, or the 30-year
period centered on a particular vear or decade. expressed relative to pre-industrial levels unless
otherwize specified. For 30-vear periods that span past and future vears, the corrent multi-decadal
warming trend 1s assumed to continue. {1.2.1}

Net zero CO; emissions: Net-zero carbon dioxide (CO4) emissions are achieved when anthropogenic
COz emissions are balanced globally by anthropogenic COz removals over a specified period.

Carbon dioxide removal (CDR): Anthropogenic activities removing CO: from the atmosphere
and durably storing it in geological terrestrial or ocean reservoirs, or in products. It includes
existing and potential anthropogenic enhancement of biclogical or geochemical sinks and direct awr
capture and storage, but excludes natural CO7 uptake not directlv cansed by hnman activities.

Total carbon budget: Estimated cumulative net global anthropogenic COn emissions from the
preindustrial period to the tume that anthropogenic CO2 emussions reach net zero that would result, at
some probability, mm hmiting global warming to a given level, accounting for the mmpact of other

Remaining carbon budget: Estimated comulative net global anthropogenic CO7 emizsions from a
siven start date to the time that anthropogenic CO2 emissions reach net zero that would result, at some
probability, i limiting global warming to a given level, accounting for the impact of other

Temperature overshoot: The temporary exceedance of a specified level of global warming.

Emission pathways: In this Summary for Policymalkers, the modelled trajectories of global
anthropogenic emissions over the 21st century are termed emission pathways. Emission pathways
are classified by their temperature trajectory over the 21st century: pathways giving at least 50%
probability based on current kmowledge of limiting global warming to below 1.5°C are classified as
‘no overshoot’'; those linuting warming to below 1.6°C and returning to 1.5°C by 2100 are
classified as "1.5°C hmited-overshoot’; while those exceeding 1.6°C but still returming to 1.5°C by
2100 are classified as “higher-overshoot’.

* Pagt IPCC reports, reflecting the literamre, have nsed a variesy of spprovimately equivalent metrics of GMST changs.
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Impacts: Effects of climate change on human and natoral systems. Impacts can have beneficial or
adverse outcomes for livelihoods, health and well-being. ecosvstems and species, services.
infrastructure, and economic, social and cultural assets.

Risk: The potential for adverse consequences from a climate-related hazard for human and

natural systems, resulting from the interactions between the hazard and the vulnerability and
exposure of the affected system. Risk inteprates the likelihood of exposure to a hazard and the
magnitnde of itz impact. Risk also can describe the potential for adverse consequences of adaptation
or muitigation responses to climate chanpge.

Climate-resilient development pathways (CRDPs): Trajectories that strengthen sustainable
development at multiple scales and efforts to eradicate poverty through equitable societal and
gystems transitions and transformations while reducing the threat of climate change through
ambitions mitigation adaptation, and climate resilience.
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