Weather Change vs. Climate Change

- *A single hurricane is an

example of weather.

*An increase in the
average number per
year, or average
strength is a climate
guestion.

In the eye of Hurricane Katrina
Photo courtesy of Prof Bob Houze’s group
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What do we mean by climate change?

M wH- A @dal

fong-termvariation in an dverage property related to

weat is¢significant tompared to[natural variability)

or is an alteration in the patterns of variability.

I STt s 1 ced mean 1'4}

(@) Globally averaged combined land and ocean surface temperature anomaly
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Basic Change Concepts

Why iIs there change?

an imbalance between mass or energy flowin _
Into and out of some place over some interval Q"f”/

time. g\ |
\/:r(( ¥

Laws of Mass and Energy Conservation -

Goal for this course: figure out what causes
these imbalances in Earth’s climate system,
so we can understand/predict change
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Basic Change Concepts

How is Change Quantified?

The “rate of change”: amount by which mass or energy
changes in a specified time interval. Helps predict what
will happen next and compare possible causes of change.
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Poll Question — Rate of Change

Has the rate of increase of carbon dioxide i REEEEE Ot

atmosphere ever been negative since

Sh It
measurements began?

Show correct

@ Poll locked. Responses not accepted.
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Rates of Change Can Also Change

TI‘YT'Tf'TTIYI‘I'"IYY‘YT"I'YT"1fY‘TITTTUl v

CHy = 1756 ppb in-2003
400
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When and Why'’s of Climate Change

Detection .
(a) (ci)lz)bally averaged combined land and ocean surface temperature anomaly n O DO S O m et h I n g
else
2 ol yes
s Attribution

(@) Globally averaged combined land and ocean surface temperature anomaly
0.4

0.2

Has there been a change in o
average property? o

& o4}
_06 L
—0.8+

Determine the cause:
Natural? Non-natural (i.e. by
humans)?

oanthropoyanic
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Defining Attribution

© Original Artist
Reproduction rights obtainable from

ww.CartoonStocché%OD L
5 NG REYIEW

«{f} I Assigning a cause to the
3 observed change

4 % -not so easy!
-must use scientific method

“We’'re holding you responsible...”
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Scientific Method

Make Observation
or Computation




Scientific Method

Make Observation
or Computation




Scientific Method

Make Observation
or Computation

Devise (or Revise)
Explanation
a.k.a. hypothesis

a )

Make Prediction
\ Y,




Scientific Method

Make Observation
or Computation

Devise (or Revise)
Explanation
a.k.a. hypothesis

Test Prediction

a )

Make Prediction
\ Y,




Recent climate change?

(a) Globally averaged combined land and ocean surface temperature anomaly
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From Intergovernmental Panel on Climate Change AR5 2014.
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Quick Summary

Detection of Climate Change: requires “statistical” proof

Attribution: assigning a cause to the change using Scientific
Method

Scientific Method: A loop of observation - hypothesis -
prediction - testing = observation

Make Observation
or Computation

Devise (or Revise)
Explanation
a.k.a. hypothesis

Make Prediction




Valid Explanation?

“The decrease in pirates anti-correlates with global
temperature. Thus, global warming is caused by
fewer pirates.”

Global Average Temperature Vs. Number of Pirates
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Valid Explanation?

“The decrease in pirates anti-correlates with global
temperature. Thus, global warming is caused by
fewer pirates.”

Global Average Temperature Vs. Number of Pirates
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