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What Are Climate Relevant Parameters?

We define here “Climate Relevant Parameters” as
weather/climate related metrics/variables that are used
for the design, management, operation, or planning of

the energy system.
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Why Do We Need Climate Relevant
Parameters?

« Climate scenarios are only helpful to the extent that
they address issues that are salient to end-users, and
are at scales that fit end-user needs.

 |dentifying climate relevant parameters is step one in
tailoring climate scenarios to California’s energy
sector.
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Some Examples
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- Climate Relevant Parameter:

Cooling and Heating Degree Days
Stockton

e CDD* and HDD are used to = w000
forecast energy demand. PRAFT bt
2000 U V \ / V"‘ 3500
 CDDs would go up at a N A [\/\N .
faster rate than HDDs £ \ V: E

decline, as already observed /"7 VM N
in the historical record. \V'/\»\[V\/\/\ Aoy

500 ¥ 2000
N AV 4
Historical Simulations Projections

0 I ; I ; ; I } I ; I } L 1500
1980 1950 2000 2010 2020 2030 2040 2050

x*

CDDs are a proxy for how much energy is needed to cool buildings and thus increases with hotter

temperatures. HDDs, conversely, proxy energy needed to heat buildings and decline as climate warms. 6
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Additional Parameters

 Selection of materials for transmission lines are
based, among other factors, on the maximum
temperature that is expected to be experienced in
the geographical area where the transmission line

IS going to be installed ©

uring its service life.

* The design of supply ca

pacity of natural gas

Infrastructure to serve core customers considers
the coldest average daily temperature that may be

exceeded once every 90

years, on average.




Potential Parameter: Region-wide Heat Waves

Heat Waves covering CA, AZ, UT, and NV

The electricity system experiences
stresses during heat waves covering
states in the Southwestern United
States.

Here we define region-wide heat
waves when major cities in
California, Arizona, Utah, and
Nevada experience their historical 1
In 50 year events simultaneously.

Using simulations for one of the
global models downscaled with
LOCA from 1950 to 2050, we
found: 1) these heat waves are rare
In the historical period, as expected;
2) they will become more common
In the future, and 3) their duration
and temperatures will increase.
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The size (area) of the bubbles are proportional to
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Christiana Figueres and colleagues set out a six-point plan for
turning the tide of the world’s carbon dioxide by 2020.
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‘This is asignthat policies and investments in
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replacing coal with natural gas and boosting
renewable energy sources. There is almost
unanimous international agreement that
the risks of abandoning the planet to dimate
change are too great to ignore.

The technology-driven transition to low-
carbon energy is well under way, a trend
that made the 2015 Paris climate agreem ent
possible. But there is still a long way to go to
decarbonize the world econommy, The political
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‘The year 2020 is crucially important for
another reason, one that has more to do
with physics than politics. When it comesto
climate, timing is everything, Accordingto
an April report’ (prepared by Carbon Tracker
n Londen, the Climate Action Tracker con-
sortium, the Potsdam Institute for Climate

Impact Research in Germany and Yale Uni-

wversity in Mew Haven, Connecticut), should

emissions continue to rise beyond 2020, or

even remain level, the temperature goals set

in Paris become almost unattainable. The UN
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“After subtracting past
emissions, humanity is left
with a ‘carbon credit’ of
between 150 and 1,050
gigatonnnes of CO, to meet
the Paris target of 1.5 °C or
well bellow 2 °C.”

Note in Nature
co-signed by
Governor Brown




Potential Climate Parameter:
Minimum Expected Warming

To achieve the Paris goal of
limiting global average
temperature to between 1.5 °C and
2 °C (2.7 °F to 3.6 °F) from pre-
industrial levels, total global CO,
emissions could only increase by
certain amounts from the
cumulative emissions emitted
since 1850.

The “Paris” range of cumulative
CO; is shown in the yellow
rectangle.

Temperatures in California would
go up from 1.6°F to 2.8 °F from
the 1976-2005 average
temperature.

California has already
experienced an increase of
average temperature of about 2°F
since 1895.
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Concluding Remarks

« The identification of climate relevant parameters may
facilitate the consideration of climate change in the design,
management, and planning of the energy system.

o A suite of these climate parameters will be available via
Cal-Adapt.
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Thank you !

DISCLAIMER

A staff member of the California Energy Commission prepared this presentation. As such, it does not
necessarily represent the views of the Energy Commission, its employees, or the State of California. The
Energy Commission, the State of California, its employees, contractors and subcontractors make no
warrant, express or implied, and assume no legal liability for the information in this presentation; nor does
any party represent that the uses of this information will not infringe upon privately owned rights. This
presentation has not been approved or disapproved by the Energy Commission nor has the Commission
passed upon the accuracy or adequacy of the information in this presentation.
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