Global Climate Change

« Past temperature changes on various timescales
Present day climate change

Climate Models and Future Temperatures

« Consequences of Global Warming

Action to Slow Global Warming

http://learners.gsfc.nasa.gov/mediaviewer/EarthTemp/

The instrumental temperature record for the last 15
years shows global warming.
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Most areas of the world are warming, but not all, and not every year.
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Instrumental T records extend back about 150 years.
We'll connect this to CO, changes later in the lecture.
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Proxy records of climate for the last 2000 years
highlight the rapidity of recent change.
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The last 10,000 years of Earth history have had a
relatively stable temperature.
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Climate has a cyclicity with a 100,000 year

period.

* Ice cores from
Antarctica and
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The ice age cycles started up about 2.5 million years
ago. About 1 million years ago they changed periodicity

from 41,000 years to 100,000.

2

oo o g i ,‘,‘ri,k,ff,?'? ,,,,,,, —w— ez

5c- m \H"[ i s £3

% g -4t Five Million Years of M “ M N WM “’ a !\ 35 % é’

&g  Climate Change L, % 5

~ | From Sediment Cores ©
5.5 5 4 5 4 3 ‘5 2‘ 1 5 1 0 5 04 5

Millions of Years Ago

http://globalwarmingart.com/

Time (before 2005)
5000

Human and Natural Drivers of
Climate Change

@
a
-]

@
o
-]

Carbon Dioxide (ppm)

»
a
-]

CO,, CH, and N,O Concentrations

2
)

Radiative Forcing (W m

- far exceed pre-industrial values
- increased markedly since 1750

due to human activities

Methane (ppb)

ive Forcing ( m)

Relatively little variation before

the industrial era

Nittous Oxide (ppb)

10060

L
5000
Time (before 2005)

Glacial-Interglacial Ice Core Data

LA P

280

240

=
L)
o

N,O (ppb)

— 200

1600
1400
1200
1000
800
600
400

CH, (ppb)

i‘.zo ('\«J V\«A M‘\Jr” l\w "knx /\ \/\-,}\ iu}\l J‘MMM ‘W \\‘MWJ”

600 500 400 300 200 100

Time (thousands of years before present)

The atmospheric concentration of CO, and CH, in 2005
exceeds by far the natural range of the last 650,000 years

IPCC

CO, measured at Mauna Loa, Hawaii has been
increasing rapidly since the Industrial Revolution.

Measured at Manua Loa, Hawaii
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Link between CO, and climate

Although high-resolution analysis
of ice cores suggests that there are
periods in Earth's history when
temperature can change relatively
sharply without a discernible
change in CQ the converse does
not appear to be true

3504 now +100 ppm and rate
of increase 10-100x faster
than ever recorded

300

Figure: A correlation between 250
atmospheric partial pressure of CO
(pCQ,) and isotopic ( D)

temperature anomalies as recorded
in the Vostok ice core. The figure 200
shows that climate variations in the

past 420,000 years operated within
a relatively constrained domain
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We have the power Sroste Watersned CO, emissions are the largest of the anthropogenic
PR, forcinas.
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