
Decoding Climate Change
A Guide to the Policy & Science Behind Climate Change 
Pt 1: The 2018 IPCC Report

The 2018 IPCC re-
port was created be-
cause of an initiative 
in the Paris Climate 

Agreement to provide 
a special report on 

the impacts of global 
warming above 1.5 °C 
above pre-industrial 
levels. The Summa-
ry for Policymakers 
is the watered-down 
version of the larger 
several hundred page 

report. 

This guide will help 
decode some of the 

concepts presented in 
the summary, which 

will help you share it! 
The report is available 

for download here:
https://www.ipcc.ch/

sr15/



What’s with the big 
ranges?

Feedback loops, or 
systems that have cyclical 
effects, make it hard to 
predict global climate 
change. For example, 
when polar ice melts, it’s 
hard to know how much 
methane will be released, 
how much warming so-
lar radiation absorbed by 
the  exposed ocean will 
cause, etc. The science is 
not wrong or inaccurate, 
it’s just hard to know 
exctly how bad climate 
change will be! Warming happens quickly 

over land because water 
absorbs and releases heat 
much slower.

GMST represents an average 
taken over the surface of the 
whole planet. It is mainly in-
fluenced by incoming energy 
from the sun and outgoing 
energy from the atmosphere, 
which greenhouse gases 
affect. Degrees make a huge 
difference--cooling of 1-2 °C 
in the past has been enough 
to create an ice age. 1 °C of 
warming does not mean the 
earth warmed 1 °C every-
where at every time, regional 
warming will depend on a 
number of factors.

The amount of emissions 
in the atmosphere when 
the report was written 
will not cause warming 
of 1.5°C, but emissions 
that occur every day 
afterwards are pushing 
us towards 1.5°C. Re-
duction of emissions is 
necessary.

Radiative forcing refers 
to changes in the planet’s 
equilibrium. If more energy 
is entering the atmosphere 
than leaving, the planet will 
warm. Greenhouse gases 
have varying radiative forc-
ing capacities.

In the far future, we 
will need to reduce the 
amount of CO2 in the 
atmosphere and other 
greenhouse gases to 
prevent further warming. 
This is because feedback 
loops will favor warming 
by releasing more green-
house gases, reducing the 
earth’s ability to reflect 
energy back to space, etc.



Bascially, the amount of CO2 and other greenhouse gases 
in the atmosphere will affect whether we can limit global 
warming to 1.5°C.

1.5°C represents a 
threshold that we are 
trying to avoid. The 
shaded boxes represent 
three scenarios the 
IPCC has modeled for 
us−eliminating CO2 
emissions and reducing 
the amount of non-CO2 
greenhouse gases (grey), 
reducing CO2 faster 
(blue), and not paying 
attention to non-CO2 
greenhouse gases at all 
(purple).



If we can limit total global 
warming to 1.5 °C, there will 
still be variation in effects 
of climate change based on 
location, particularly with 
temperature. The poles and 
the equator regions will be 
affected most severely by ex-
treme peaks in temperature 
that are more than 1.5 °C. All effects of climate change 

will be lessened if we can 
limit global warming to 1.5 
°C rather than 2 °C. This 
may seem obvious, but the 
relationship between warm-
ing and extreme problems 
is exponential. As warming 
increases, more extreme 
climatic events will occur at 
exponential rates.

Feedback loops will con-
tinue to contribute to sea 
level rise, even if the best 
case scenario of warming is 
achieved.



It’s really important to note 
that some populations 
will be more affected than 
others, and typically these 
populations will be poor 
people, people of color, and/
or people from the Global 
South. These disparities exist 
globally, but also within 
the U.S. Injustice is a huge 
aspect of climate change 
because the populations 
who have emitted the most 
greenhouse gases are often 
the people that can use 
their wealth and position to 
escape most of the effects of 
climate change.

Food production will be 
highly affected by climate 
change because growing 
seasons and precipitation 
patters will become unpre-
dictable and growing con-
ditions will become harsher. 
This is ironic because the 
U.S. agricultural industry is 
one of the country’s biggest 
emitters of greenhouse gas-
es. It is also already feeling 
the stress of climate change. 
Water stress is expected 
to increase in the face of 
drought and desertification. 
Many sociologists predict 
that water shortages will be 
the top cause of global and 
civil wars in the coming 
decades. 

Shifting species aren’t just 
limited to marine ecosys-
tems! Climate change is 
affecting pretty much all 
ecosystems and ecologi-
cal functions, including 
migration patterns of birds. 
Minnesota is currently un-
dergoing a transformation 
from forest ecosystems to 
prarie ecosystems, meaning 
that many animals and 
plant species native to the 
area will shift to southern 
Canada.



This chart ties the level of 
global warming to impacts 
on ecosystems, specific 
regions of the globe, and on 
people’s lives. Note that pur-
ple signifies severe impacts 
and significant irreversibility 
of damages.

Various industries, products, 
and other aspects of the 
globe and the severity of 
the effects on them based 
on the degree of warming. 
Note the regions/ecosystems 
of the world that are most 
drastically affected.

Mitigation refers to prevent-
ing global climate change from 
worsening, while adaptation refers 
to creating ways to protect people 
and ecosystems from the effects of 
climate change. Both are necessary 
for an effective solution to climate 
change because the current 
emissions will continue to warm 
the atmosphere for the next several 
decades. Greenhouse gases live 
within the atmosphere for several 
years−it can take 20-200 years for 
a molecule of CO2 to be removed 
from the atmosphere depending 
on how it is removed (dissolved 
into the ocean, absorbed into trees 
through photosynthesis, etc.)

Indigenous peoples are not 
passive victims of climate change. 
Although it is true that Indig-
enous people are unjustly and 
disproportionately affected by 
climate change, it is also true that 
they have an incredible breadth 
of scientific knowledge compiled 
about very specific and vulnera-
ble ecosystems. Consulting tradi-
tional knowledge will strengthen 
any approach to climate change 
adaptation because Indigenous 
peoples are truly experts in the 
field.



50 By ‘30 are the metrics 
that climate scientists 
have spouted−that is, 50% 
reduction in CO2 emis-
sions by 2030. Net-zero 
emissions must be achieved 
by 2050. These goals must 
be achieved to keep global 
warming below the 1.5°C 
threshold. These reductions 
are based on 2010 levels 
of CO2 in the atmosphere. 
In order to achieve these 
reductions, the U.S. has to 
undertake an enormous 
overhaul of energy and 
industry. The Green New 
Deal has been the only piece 
of U.S. legislation to even 
approach these goals.

What is a GtCO2?

A GtCO2 or Gigatonne of 
Carbon Dioxide is a way to 
express the amount of CO2 
in the atmosphere. To give 
you some perspective on 
the number, 1 GtCO2 is the 
equivalent of the CO2 emis-
sions from about 112 billion 
gallons of gasoline. There 
were 50.1 GtCO2 released in 
2010 into the atmosphere. 
This report states that our 
yearly emissions would have 
to be closer to 22 GtCO2 per 
year by 2050.

This paragraph is discussing 
the amount of our CO2 
“budget” we have left to 
spend before we can’t limit 
global warming.

Solar radiation modification (SRM) is refer-
ring to a concept called climate engineer-
ing. It is the idea that we could engineer 
our climate by purposefully releasing 
aerosols or particles into the atmosphere 
to limit the amount of incoming solar 
radiation to the earth, therefore limiting the 
amount of warming. The IPCC report does 
not address these methods because they do 
not see them as viable solutions to climate 
change.

These emis-
sions are huge 
drivers of 
climate change. 
Methane is 
known to be 
30 times more 
powerful than 
CO2 in heat 
trapping. Black 
carbon comes 
from burning 
biofuel and 
coal and 
can absorb a 
million times 
more energy 
than CO2. 
Nitrous oxide 
is 300 times 
more powerful 
than CO2, and 
comes from 
farm animals, 
sewage, and 
fertilizers. 



Cost of renewable energy 
implementation and 
other emission-reducing 
technologies is often 
broadcasted as the reason 
why “going green” will not 
work. Much new research 
is showing that, in certain 
markets, renewable energy 
has become cheaper than 
fossil fuels. However, 
renewables are still not 
integrated into our electri-
cal grid in the majority of 
the country. Reaching the 
renewable energy goals 
outlined in the report will 
require unprecedented 
shifts that transform the 
way cities are built and 
managed and the jobs 
people hold within them.

A discounted marginal 
abatement cost is an eco-
nomic concept that refers 
to the cost of reducing 
one unit of environmental 
pollution. In this case, it’s 
probably refering to the 
reduction of CO2 and its 
related costs. These costs 
are separate from the costs 
of mitigation pathways 
because marginal abate-
ment costs (MACs) only 
represent the most sim-
plified version of climate 
change-related expenses. 
MACs are limited in scope 
because they cannot adjust 
for changes over time and 
because they draw on 
several assumptions about 
the cost of technology 
and more. Therefore, they 
cannot be the same as the 
true cost of mitigation, but 
they are the closest thing 
we have!



Unfortunately, most 
countries are not doing an 
adequate job of fulfilling 
the Paris Agreement. 
An organization called 
Climate Action Tracker 
has current statistics of 
signatory countries on the 
Paris Agreement.

Basically, action needs 
to be taken immediately 
to reduce emissions. All 
of the IPCC modeled 
pathways show that 
emissions must have large 
reductions by 2030 that 
continue to take place 
in order to keep global 
warming below the 1.5°C 
threshold.

IPCC modeling predicts 
that current global 
commitments will result 
in global warming of 3°C 
by 2100. This will severly 
overshoot the targets the 
IPCC has laid out and 
damage the world beyond 
repair.

There are 17 SDGs adopted 
by the UN in 2015. They are 
what the UN agrees to work 
on as we approach 2030. 
They are as follows:
1. No poverty
2. Zero hunger
3. Good health and well-being
4. Quality education
5. Gender equality
6. Clean water and sanitation
7. Affordable and clean energy
8. Decent work and economic 
growth
9. Industry, innovation and 
infrastructure
10. Reduced inequalities
11. Sustainable cities and com-
munities
12. Responsible consumption and 
production
13. Climate action
14. Life below water
15. Life on land
16. Peace, justice, and strong 
institutions
17. Partnerships for the goals

Solutions to climate change 
are not one-size-fits-all, 
and when poorly done they 
can have adverse effects on 
already marginalized pop-
ulations or already vulner-
able ecosystems. The most 
effective climate action is 
localized, personalized, and 
considers the needs of all 
within a community.

Synergies are referring to the 
ways in which climate action 
or environmental action 
can interact positively with 
other goals for development, 
such as striving for clean 
water. Cost savings can even 
occur when systems are 
re-designed to become more 
efficient than they once were. 
It’s important to note that 
sustainability does not al-
ways mean more expensive.



Carbon Dioxide Removal 
(CDR) refers to new types 
of technology designed 
to capture CO2 from the 
atmosphere. BECCS refers 
to Bioenergy with Carbon 
Capture and Storage. This 
technology uses biomass as 
fuel to generate electricity 
and then uses carbon cap-
ture technologies to remove 
and store any CO2 produced 
underground. AFOLU 
refers to Agriculture, For-
estry, and Other Land Use. 
These are land use changes 
that enhance CO2 capture 
and sequestration, such as 
reforestation.



In a report by the Carbon Majors Database, 
it was said that 100 companies were re-
sponsible for 71% of global greenhouse gas 
emissions. The blame is shared between 
the corporation and the consumer, and the 
solution must also be found in cooperation 
between the two.


