What is causing climate change?

Let's talk climate
(and a little bit about the weather)

A hole in the ozone layer

Too much carbon in the atmosphere
Too much pollution in the rivers
Nobody knows
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Which of these contains carbon?

Carbon

Periodic Table of the Elements
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Carbon cycle

Fossil fuels: coal (and gas and oil)

Combustion: When things burn

Carbon
dioxide.
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—

:> ol

>

nmbDoOoWw

Carbon dioxide in the
atmosphere

Photosynthesis
Fossil fuels
Decomposition
Cellular respiration

Combustion

Carbon cycle:

The Carbon Cycle
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Carbon cycle

Fast carbon cycle showing the
movement of carbon between
land, atmosphere, and oceans in
billions of tons of carbon
(gigatons of Gt) per year.

ellow numbers are natural fluxesj§
red are human contributions, WHli&

lare stored carbon

Note: Human caused emissions
seem deceptively small on the
scale of the global C but the
atmosphere is a relatively small
and sensitive C sink, and C has
been accumulating since 1850.
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When will we first see the effects of

climate change?

About 10 years from now
About 50 years from now

About 1000 years from now

We can already see them

now!



https://en.wikipedia.org/wiki/Carbon_cycle#Fast_and_slow_cycles

uestion 6

Uganda

China

United Kingdom

United States of America
Saudi Arabia
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Which countries have caused the
most climate change so far?

(@ Collapse of Ice Sheets and/or
major ice formations »
much higher sea levels.

(3 Massive loss of forests »
loss of biodiversity &
release of greenhouse gases +

(@ Permafrost thaw releases methane »
acceleration of global warming,

(® shutdown of Atlantic Meridional
Overturning Circulation (AMoQ) »
Cooling of Northern Hermisphere

e e o e
® Increase in EI Nifo-Southern
Oscillation (ENsO) +
drought in South East Asi

@ West African Monsoon »
Maurt

(®) Indian Monsoon shift»
droughts on the indian subcontinent.

@ Tipping points at regional levels +
severe local impacts on all continents.

(@) Changed marine ecosystems »
abrupt West Tropical Indian Oceanic
Bloom s

upwelling brings nutrients to the upper layers of

@ Rapid climate change »
rmass extinctions of animals,
plants, other life forms.

Senegal,
Burkina Faso, Mali, and Niger.

(@) Greening of the Sahara +
greater local biodiversity.

icrosanians s fhenisy
® Disappearance of coral reefs »
loss of biodiversity, habitats, coastal
erosion, cultural and economic losses.

Communicating Climate Risk: A Toolkit | 3. Kleineber
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Tipping points

(ol ive distribution

Probability

Quantile dotplot

Bar chart with risk represented via colour

Modified box plot

‘whiskers represent error margin
center line = median (50% percentile)
dots = outliers (extreme datapoints)

Gradient plot
Point estimate with probability density
function shown as a gradient

Violin plot
T symmetrical probability density

purple: high risk; red: medium risk; white: unknown risk.
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Reading
graphs + charts

I have seen at least
one of this type of
representations of
data /statistics before.

a) Yes
b) No

Reading graphs + charts

Dt source: ERAS

Temperature difference 2020 and 1981-2010
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Copernicus EECMWF

According to the
map, which one has
warmed more?

a) Arctic
b) Uganda




Reading graphs + charts m Reading graphs + charts

o a) Tonnes of CO2in the o
. atmosphere

EQUILIBRIUM CLIMATE
SENSITIVITY (ECS)

IPCC ARE
CMIP6 climate models
: 4]
Russian flag
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b) iPhone users in London o

Frequency

c) Population in Uganda

d) Discovered planets in other
galaxies

2020

Effective ECS (C°)

Dot compied by Mark Zelink,
Are Russian climate computer models that are part of IPCC's recent

report more sensitive to doubling of CO2 in the atmosphere than a) Yes
average, meaning they have higher ECS values? b) No

Question 12

+ charts
Numeracy

= & The map shows contributing O 7100 tonnes
countries. 7;7jot =1research O 71000 tonnes
institute. “There are more
institutes in South America & 71000000 tonnes
than in Australia” O 7000000000 tonnes

AFRICA ASIA AUSTRALIA
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a) True
b) False
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Question 14

Reading
graphs + charts

This chart shows where
climate data is collected.

“Where more people live,
more data is collected.”

a) True
b) False

m Reading charts + graphs 4

Type of observed change First, try to

in heavy precipitation find Africa
North — Euope —
‘ Increase (19) America

O Decrease (0)

O Low agreement in the type of change (8)

Central
O Limited data and/or literature (18) America

Confidence in human contribution
tothe observed change

eee High South
o6 Medium America

Small

@@ Islands

Type of observed change since the 1950s.

What does the chart above say about changes in rain (precipitation) in Uganda?
a) Increase

b) Decrease

c) Can't determine

 Low due to limited agreement
o Low due to limited evidence

Question 16

Climate: Uganda

Check all that apply:

Indian Ocean

Pacific Ocean

Kampala being a large city
Irrigation in India

Climate change

All of the above

ocoooQoo

O Making the outside
qir colder

O Keeping the warmth
from escaping the
atmosphere




Global CO2 concentration

420

Amount of carbon dioxide (parts per million)

1960 1970 1980 1990 2000 2010

Years

ATMOSPHERIC CARBON DIOXIDE (1960-2021)

2020

“Winters!” is the right answer for
a) The graph on the left

b) Two graphs

below
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Question 19

The Paris Agreement

Red wine must come from
Bordeaux region

Limiting the size of ozone hole
Keeping the rise in global
temperatures well below 2
degrees

Climate or weather?

1) Largely tropical,
with two rainy
seasons

2) Tropical savannah,
tropical forests and
arid steppe

3) This is a cold
evening: itis 17
degrees

4) Yesterday it rained
all day

5) December to

6) Soon it will be too

February are the

hottest months R

7) It does not snow in
Uganda

8) 5000 years ago
Sahara was green

9) “Changes in air temperature,
not precipitation, drove the
expansion and contraction of
glaciers in Africa's Rwenzori
Mountains at the height of the last
ice age”

Tonight

Low.

17°

Kampala + Add toMyLocations

sat2znd

Aclearsky and a
gentle breeze

Sun 23rd Mon 24th
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Climate or weather?

1) Largely tropical,
with two rainy
seasons

2) Tropical savannah,
tropical forests and
arid steppe

7) It does not snow in
Uganda

5) December to
February are the
hottest months

8) 5000 years ago
Sahara was green

6) Soon it will be too
hot

9) “Changes in air temperature,
not precipitation, drove the
expansion and contraction of
glaciers in Africa's Rwenzori
Mountains at the height of the last
ice age”

6)“Soon it will be too hot" can be
the a reference to climate if “soon”
is taken to mean decades, but it is
more likely to describe weather if
“soon” is understood to be a
matter of hours, e.g. “this
afternoon”.

It is the opening line of the novel
The Drowned World by JG Ballard.




