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Observed Changes




Warming is unequivocal

: . Global mean temperature relative to 1951-1980
Multiple lines of 10

evidence including oc -:r;:.nl:n
« Temperature

« Snow cover extent oo
» Arctic sea ice 00
* Ocean heat content '
» Sea level rise

0.5

. . 1880 1900 1920 1940 1960 1980 2000 2020
Associated changes in

* Precipitation . 1880-1884 average

» Ocean surface
salinity

« Temperature and
precipitation
extremes 9

2011-2015 average
R -.

4 3 2 4 0 1 2 3 4 4 3 2 41 0 1 2 3 a

» 1884 O 2015 > 1884 02015

Courtesy NASA GISS (accessed 28 March 2016)



’- E ”

- — .
—— I - —

Interpretation of the Evidence




Global mean temperature anomaly
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Global mean temperature anomaly
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It is extremely likely that human
influence has been the dominant
cause of the observed warming
since the mid-20th century.
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Impacts in BC

* Warming clearly evident

» Glaciers in retreat across the province

* Winter snowpack reductions

« Summer stream flow declining

« Large reduction in number of frost days each year

 Pine bark beetle infestation linked to less intense
winter cold extremes



Annual frost days

Projected change in frost days
British Columbia
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Projected climate change
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We have a choice ...

Carbon emissions
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Projected warming (mean climate)
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Limiting future warming




Keeping warming below 2°C ...

Warming is essentially permanent (even if
emissions are completely curtailed)

Global temperature change is proportional to the
total amount of carbon emissions accumulated
over time.

To have decent odds of keeping global warming
below 2°C (likely, i.e., 2 2 chances in 3), the total
amount of carbon dioxide emissions (since the

pre-industrial era) needs to be limited to less than
1000 GtC.

More than half of this amount has already been
emitted.
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Figure SPM.10, IPCC WG1 AR5

Cumulative emissions and warming
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Some messages

Warming of the climate system is unequivocal
Warming is essentially permanent
Impacts are occurring

Continued emissions will cause further warming and
exacerbate some types of extremes

Adaptation will be required to reduce impacts and risks

The magnitude of impacts, risks and adaptation costs
depends upon the level of warming

Limiting warming will require deep emissions reductions

Cumulative emissions largely determine the amount of
long-term warming

Selecting a warming limit implies a fixed, global,
emissions budget
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China’s Summer of 2013




JJA mean temperature in Eastern China
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Observed and simulated JJA mean
temperature in Eastern China (1955-2012)
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ALL m——
L5 NAT e
@)
> 1
>
©
S o0s 125 (26)
©
g 49 (12)
(©
O
O
&
-1
Anomalies relative to 1955-1984
-1.5 1 1 | 1 1

1960 1970 1980 1990 2000 2010

The multi-model ensemble mean (ALL forcing)
well simulates the observed temperature record.
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JJA mean temperature in Eastern China
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 How rare was this event?

* once in 270-years in control simulations

« once in 29-years in “reconstructed” observations

* once in 4.3 years relative to the climate of 2013
 Fraction of Attributable Risk in 2013: (p4 — py)/p,= 0.984
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Calgary flood, 2013
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Calgary floods (Teufel et al, submitted)
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Calgary floods (Teufel et al, submitted)
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