Climate -Safe California:
The Path Net-Negative the

Emissions by 2030 climate
center

December 30, 2020
Ellie Cohen and Team, The Climate Center

www.theclimatecenter.org ellie@theclimatecenter.org



http://www.theclimatecenter.org/
mailto:ellie@theclimatecenter.org

the Mission: Speed and scale

clmate greenhouse gas reductions
center

ELECTRICITY DELIVERY CUSTOMER
CCA procures clean 10U delivers energy Cleaner energy,
energy sources and maintains the grid local control and

competitive rates!

Key role in growing Community Choice Energy
21 CCAs serving 11 million Californiaiys of
state- with 88% clean energy today!

the

https://theclimatecenter.org/ourwork/community-choice/ gggtaetre
https://cal-cca.org/ccampact/
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COVID19 and Climate Change:
opportunity amidst devastation?

A Heed science and experts
A Advance preparation saves lives

A Tipping points happen abruptly
A Both positive & negative

A Healthy ecosystems sustain life and
make us more resilient

A Shared responsibility-i We 0 and @ Me
A Individuals make a difference

A Coordinated government action speeds
up solutions
AWe can act quickly, invest trillions and
change behavior with political will

the




7% drop In 2020 emissions due to COVID; but

CO2 in atmosphere same as 2019
due to reduced land sink e.g., massive wildfires

Must double GHG cuts annually eachy ear

. i Emissions

CO, in the Atmosphere

4~
CLNFTEINTERRCTIVE Net Removals

Overall framing by Dr. John Sterman, MIT Sloan

4C Carbon Outlook: Dec 2020 https://4c-carbon.eu/sites/default/files/2020-12/4C%20Carbon%200utlook final.pdf tq.e
Lenzen et al PLOS ONE July 2020 15 (7): e0235654 DOI: 10.1371/journal.pone.0235654 climate
https://grist.org/climate/the-world-is-on-lockdown-so-where-are-all-the-carbon-emissions-coming-from/ center

https://www.climateinteractive.org/tools/climate-bathtub-simulation/



https://4c-carbon.eu/sites/default/files/2020-12/4C Carbon Outlook_final.pdf
http://dx.doi.org/10.1371/journal.pone.0235654
https://grist.org/climate/the-world-is-on-lockdown-so-where-are-all-the-carbon-emissions-coming-from/
https://www.climateinteractive.org/tools/climate-bathtub-simulation/

Our house Is on fire, the
Nhell scape I
Cali forni ans

the
climate

Sept 9, 2020 GOES WEST Satellite image of Northern California pyrocumulus cloud; Orange skies over Bay Area center
https://www.latimes.com/opinion/story/2020-09-09/wildfires-record-temperatures-hellscape-climate-change-greenland-rising-seas



https://www.latimes.com/opinion/story/2020-09-09/wildfires-record-temperatures-hellscape-climate-change-greenland-rising-seas
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California’s climate apocalypse

Fires, heat, air pollution: The calamity is no longer in the future — it’s here, now

BY SUBANNE RUST
AND ToNy BARBOZA

Oregon
residents
standing
oround

In 2001, a team of interna-
tional scientists projected
that during the next 100
vears, the planet's inhab-
itants would witness higher
maximum lemperatures,
more hot days and heat
waves, an increase inthe risk
of forest fires and “substan-
tlally degraded alr quality”
in large metropolitan areas
asaresult ofclimate ch

In just the past
nearly two decades
third United Nations
governmental  Panel
Climate Change report was
Jissued, heat records were

BY RICHARD READ,
Mornrny HENNESSY-FISER
AND MELISSA ETEHAD

MOLALLA, Ore. —
_ Christine VanOeveren grab-
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Current global climate goals are inadequate

UN IPCC 1.5C Report - Oct 2018

A Emissions must decline by 45%
by 2030 to meet 1.5C (2.7°F)
limit

A Up to 1000 Gt CO2e must be

removed from atmosphere over
the decades ahead

A Achieve net-zero emissions by
2050

UN operates by ¢ onsensus so goals are
conservative and not enough.
We must do more sooner pernew S cCcil en

the

_ . climate
https://www.ipcc.ch/srl5 / center

https://www.ipcc.ch/srl5/chapter/summary-for-policy-makers/



https://www.ipcc.ch/sr15
https://www.ipcc.ch/sr15/chapter/summary-for-policy-makers/

Threshold for dangerous climate change
(>1.5C) likely to be crossed
between 2027 and 2042 globally

Raphaél Hébert, Shaun Lovejoy, Bruno Tremblay. An observation-based scaling model for climate
sensitivity estimates and global projections to 2100. Climate Dynamics, 2020; the

DOI: 10.1007/s00382-020-05521-x Climate
https://www.sciencedaily.com/releases/2020/12/201221160425.htm center



http://dx.doi.org/10.1007/s00382-020-05521-x

Top layer of ocean heating up & thickening=>
more drought, intense storms, & fisheries
Impacts, and less CO2 absorption

N T himpacts of
climate change

are proving to be
worse than we
predictedeée
driving more
vicious cycle of
war mi ng. o
-co-author Michael _—
Mann, PhD Picture: Earth Observatory NASA

! oceon/aimasphere
CO, exchonge

mibeed foyer

! mixed ayer/deep ocean
CO, exchonge

Li, et al. Increasing ocean stratification over the past half-century. Nature Climate Change, Sept. 2020 https://doi.org/10.1038/s41558-020-00918-2
New Study Shows a Vicious Circle of Climate Change Building on Thickening Layers of Warm Ocean Water the
https://insideclimatenews.org/news/28092020/ocean-stratification-climate-change | climate
Yang et al. Tropical Expansion Driven by Poleward Advancing Midlatitude Meridional Temperature Gradients. Journal of Geophysical Research: center
Atmospheres, September 2020 DOI: 10.1029/2020JD033158
https://www.sciencedaily.com/releases/2020/09/200925113344.htm



https://doi.org/10.1038/s41558-020-00918-2
https://insideclimatenews.org/news/28092020/ocean-stratification-climate-change
http://dx.doi.org/10.1029/2020JD033158
https://www.sciencedaily.com/releases/2020/09/200925113344.htm

Abrupt ecosystem collapse likely this decade

starting In tropical oceans
Deep emissions cuts this decade could save thousands of species
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Trisos et al. Nature, April 2020 High % ofpeciesexposedo harmful climate conditions atame time- potentially lead to sudden dieffs of center

biodiversity
Jacox et al. Thermal displacement by marine heatwaves. Nature, August 2020; 584 (7819): 82 DOI: 10.1038/s41586-020-2534-z



http://dx.doi.org/10.1038/s41586-020-2534-z

West Antarctic ice shelves unhinging
portends 10 ft of sea level rise

the
Enormous curved crevasses near the Pine isiand Glacier shear margin. (Brooke Mediey/NASA) climate
center

https://www.washingtonpost.com/climate-environment/2020/09/14/gIaciers-breaking-antarctica-pine-island-thwaites/



N - - NotinIF eport

b N e S, ...mo ¢ @"'I-s é raaHsiiov J - ‘
e Y are our pr_olectionsc‘J
g - - without permafrost - *
y M ) = " - - - ) - - :
| . ._— \%-_ . feedbacks? —
.-; : 7 fiwe can definitely stave off o~
% ;-..._.mje worst consequences if :
- .
_r«r’ Q’we act in the next decadeo 2 e
y -Merritt Turetsky, PhD -
'ﬁ‘ aro .‘°- "" ) v
i - - : | -
, R

.

Al

( - “Nitzeet al. The catastrophithermokarstlake drain )geeuents 0

Buingnorthwestern Alaska: féstward into the future. The Cryosp
(12) 4279 DOI fiConditionsweressim > atemodels predict will be normal by the end of tl
k R ) v I - :l DS i;- .'; 1 YULA 0 :‘ C -z 0% 201124056.htm

A a aYe =} - -.’
5 :{UFEtSk’E CME - o ~-W ‘.—'*-—'


http://dx.doi.org/10.5194/tc-14-4279-2020

>1/3 of global methane increase due to fracking
More than half of increase from US  fossil fuel production

Methane 86x stronger than CO2 as warming compound over 10-20 year lifespan

oReducing
methane now
can provide an
Instant way to
slow global

gl NNYAY 3

-R.Howarth, Cornell
University

https://www.nytimes.com/2020/07/14/climate/methaneemissionsrecord.html

Saunois et al, Eartiyst. Sci. Data, 12, 1538523, July 202(https:// doi.org/10.5194/essel 2-1561-2020
Jackson et al, Eniro Research Letters, July RORS://iopscience.iop.org/article/10.1088/1748326/ab9ed?
Hoglundisakssoret al. Enviro Research Communicatipp820; 2 (2): 025004 DQI.1088/25157620/ab7457 the
Hmeil et al Nature Vol 578 Feb 202@ps://www.nature.com/articles/s4158620-1991-8 climate
Howarth. Biogeoscience2019 DOI10.5194/bg16-30332019 center
https://therealnews.com/stories/methaneemissionsfossitfuelsvastliyunderestimated



https://www.nytimes.com/2020/07/14/climate/methane-emissions-record.html
https://doi.org/10.5194/essd-12-1561-2020
https://iopscience.iop.org/article/10.1088/1748-9326/ab9ed2
http://dx.doi.org/10.1088/2515-7620/ab7457
https://www.nature.com/articles/s41586-020-1991-8
http://dx.doi.org/10.5194/bg-16-3033-2019

Western US now in global warming -induced
severe megadrought

A 2000 to 2018 was 2" driest in 1200 years
A Threatens dustbowl & ag economy by as early as 2027 in California
A 2015 drought cost ~$2.7 billion and 20k lost ag jobs in California
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Williams et al. Science Apr 17 2020 center
https://www.scientificamerican.com/article/drought-takes-2-7-billion-toll-on-california-agriculture/



https://www.washingtonpost.com/weather/2020/04/16/southwest-megadrought-climate-change/
https://science.sciencemag.org/content/368/6488/314
https://www.scientificamerican.com/article/drought-takes-2-7-billion-toll-on-california-agriculture/
https://www.motherjones.com/environment/2014/02/california-drought-matters-more-just-california/

Ire er days have doubled
» since 1980 in California

but can*feverse trend with major GHG reductions

Goss et al Environmental Research Letters Mar 2020
https://www.latimes.com/california/story/2020-03-19/the-west-is-in-an-expanding-20-year-drought-that-a-march-miracle-will-do-little-
s to-change
Australian pyrocumulus fire clouds thateatedry lighting, igniting more fires



Increasing health impacts especially to most
vulnerable communities; extreme heat most deadly

http://www.who.int/globalchange/en/
Leleiveld et al.,Cardiovascular, March 2020 .
Hoffman et al. Climate Jan 2020 climate
Bekkar et al JAMA June 2020 center
https://www.nytimes.com/2020/06/18/climate/climate-change-pregnancy-study.html

the



http://www.who.int/globalchange/en/
https://www.nytimes.com/2020/06/18/climate/climate-change-pregnancy-study.html

Climate inaction/delay iIs bankrupting

Our economy
A Fed Reserve: banks must consider climate risks

A Threatens insurance & mortgage
markets, pension funds, and other
financial institutions

A $150 Billion in damages from 2018
CA wildfires:; $80 Billion in 2019

A $80 billion invested in California will generate
~725,000 jobs

A Investments in clean energy generate more than 2x the
jobs as in fossil fuels

https://www.federalreserve.qgov/publications/files/financial-stability-report-20201109. pdf
https://www.nytimes.com/2020/09/08/climate/climate-change-financial-markets.html

Wang, D et al. Economic footprint of California wildfires in 2018. Nature Sustainability, 2020 DOI: 10.1038/s41893-020-00646-7
https://www.accuweather.com/en/weather-news/california-wildfires-will-cost-tens-of-billions-accuweather-estimates/612548
Political Economy Research Institute https://www.peri.umass.edu/images/CA-EconRecProgram-6-12-20 Final.pdf

World Resources Institute https://www.wri.org/blog/2020/07/economic-benefits-climate-action-us

the
climate
center


https://www.nytimes.com/2020/09/08/climate/climate-change-financial-markets.html
https://www.nytimes.com/2020/09/08/climate/climate-change-financial-markets.html
http://dx.doi.org/10.1038/s41893-020-00646-7
https://www.accuweather.com/en/weather-news/california-wildfires-will-cost-tens-of-billions-accuweather-estimates/612548
https://www.peri.umass.edu/images/CA-EconRecProgram-6-12-20_Final.pdf
https://www.wri.org/blog/2020/07/economic-benefits-climate-action-us

RAISING THEALARM

Evidence that tipping points are under way has mounted in the past decade.

Domino effects have also been proposed.
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A. Amazon rainforest D. Boreal forest H. Permafrost
Frequent droughts Fires and pests Thawing
changing
B. Arctic sea ice I. West Antarctic
Reduction in area F. Coral reefs ice sheet
Large-scale die-offs Ice loss accelerating
C. Atlantic circulation
In slowdown since G. Greenland ice sheet  J. Wilkes Basin,
1950s Ice loss accelerating East Antarctica
Ice loss accelerating
onature

9 of 15 global
tipping points
under way
domino effect to
uninhabitable
Ohot hou
climate If we

donot

ae€

Lenton, Rockstrom, Gaffney, Rahmstorf,
Richardson, Steffen, Schyellnhuber.

Nature, Nov 27 2019

https://www.nature.com/articles/d41586-

019-03595-0

https://www.sciencedaily.com/releases/20

19/11/191127161418.htm

the
climate

center


https://www.nature.com/articles/d41586-019-03595-0
https://www.sciencedaily.com/releases/2019/11/191127161418.htm

nWe have
underestimated the risks
off unleashing
Irreversible changes J—
éWe are seei n R

evidence already for H
declaring a state of ;
planetary emergency e .

We don't want to push

- Johan Rockstrom, Director,

the 'on' buttons of Potsdam Institute for Climate
runaway global warming . Impacts Research, 2019
The next decade |S Our ggiz:ildrlwv;m?rﬁiencedailv.com/releases/2019/11/1911
window é wi t h e Imidiim som/Gorchrdhylham kST C34B6mS
conseqguences for all YT —
future generations. 0 [

climate
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https://www.sciencedaily.com/releases/2019/11/191127161418.htm
https://sverigesradio.se/avsnitt/1425542

The science Is clear 0 after assessing
5 million climate pathways:
N We naggesssively pursue carbon neutral

enerqgy by2030& hope f or Oastadernable
climate.o

climate

the
Lamontagne et al. Robust abatement pathways to tolerable climate futures require immediate global action. Nature Climate Change, [e=igii='s
March 2019; https://www.sciencedaily.com/releases/2019/03/190311125353.htm



10.1038/s41558-019-0426-8
https://www.sciencedaily.com/releases/2019/03/190311125353.htm

The climate reality
IS outpacing
outdated science
and policy.

Leaders are now
stepping up .




Governor Newsom on Sept. 11, 2020:
NWe are I nemercdemayée& Our
arel nadequateéeWet masck ¢ ac:

New Exec Orders: 100% ZEV new car sales by 2035 & protect
30% of | and and Baters by

https://defenders.maps.arcqgis.com/apps/webappviewer/in

dex.html?id=8fa934ebbee54431bdcbc53d0873ab14

https://www.gov.ca.qgov/2020/09/23/governor-newsom-announces-california-will-phase-out-gasoline-powered-cars-drastically- C“m,[ate
reduce-demand-for-fossil-fuel-in-californias-fight-against-climate-change/ Sept. 23 2020 center
https://calmatters.org/environment/2020/09/california-governor-climate-emergency/ Sept. 11 2020



https://calmatters.org/environment/2020/09/california-governor-climate-emergency/
https://calmatters.org/environment/2020/09/california-governor-climate-emergency/
https://defenders.maps.arcgis.com/apps/webappviewer/index.html?id=8fa934ebbee54431bdcbc53d0873ab14

Californiais behind: New International &
Proposed Nati onal Cl

V UK: cut GHGs 68% by 2030 from 1990 levels & 100% ZEV sales by 2030

V EUROPEAN UNION: cut GHGs by at least 55% by 2030 ... from 1990
levels to reach net zero emissions by 2050

V LANCET 2020 HEALTH & CLIMATE: called on lawmakers to stop rise of
GHGs in next five years; cut GHGs 7.6% per year until 2030 [would equal
55% below 1990 levels by 2030 in California]

V BIDEN-SANDERS UNITY TASK FORCE
A Eliminate carbon pollution from power plants by 2035
A Net-zero new buildings by 2030
A Get agriculture to net-zero

V SENATE SELECT COMMITTEE ON CLIMATE CRISIS
A Invest 2% annually of GDP w/ 40% to low income
communities Note: 2% of CA 2019 GSP $3.2 trillion = $64 billion

https://www.theguardian.com/environment/2020/dec/03/uk-vows-outdo-other-major-economies-emissions-cuts-by-2030 Dec 3, 2020 &
https://www.cbsnews.com/news/uk-ban-new-gasoline-diesel-cars-vehicles-by-2030-boris-johnson-green-industrial-revolution/ Nov 18 2020
https://www.axios.com/eu-carbon-emissions-target-cut-2030-climate-063fa943-1af8-471f-a798-590bbal0c7c4.html Dec 11, 2020
https://www.thelancet.com/journals/lancet/article/P11S0140-6736(20)32290-X/fulltext December 2, 2020
https:/joebiden.com/wp-content/uploads/2020/07/UNITY-TASK-FORCE-RECOMMENDATIONS.pdf July 8, 2020 center
https://www.democrats.senate.gov/climate-report August 25, 2020

the
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https://www.axios.com/eu-carbon-emissions-target-cut-2030-climate-063fa943-1af8-471f-a798-590bba10c7c4.html
https://www.cbsnews.com/news/uk-ban-new-gasoline-diesel-cars-vehicles-by-2030-boris-johnson-green-industrial-revolution/
https://www.axios.com/eu-carbon-emissions-target-cut-2030-climate-063fa943-1af8-471f-a798-590bba10c7c4.html
https://joebiden.com/wp-content/uploads/2020/07/UNITY-TASK-FORCE-RECOMMENDATIONS.pdf
https://joebiden.com/wp-content/uploads/2020/07/UNITY-TASK-FORCE-RECOMMENDATIONS.pdf
https://www.democrats.senate.gov/climate-report August 26

California must lead for
the country and the
world to secure a
climate -safe future

the

climate
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California Measured Emissions 2018
and Current Policies

9% - Electricity

/ INSTATT
f NSTN

6% « Electricity

S CURRENT CA POLICIES

/ 8% - Agriculture ARE NOT ENOUGH:
| &Foresty A 40% below 1990 GHG
levels by 2030

A 60% GHG-free
electricity by 2030

7% « Residential A 100% ZEV new car

sales by 2035

24% - Industrial

e 5% - Commercial

41% : Transportation

425.3 MMT CO.e

2018 TOTAL CA EMISSIONS

the

https://ww2.arb.ca.gov/ghg-inventory-data climate
https://www.latimes.com/california/story/2020-10-19/californias-greenhouse-gas-emissions-rose-slightly-in-2018  [&=igi=l§



https://ww2.arb.ca.gov/ghg-inventory-data
https://www.latimes.com/california/story/2020-10-19/californias-greenhouse-gas-emissions-rose-slightly-in-2018

Cali forni ads measur ec
where we are & where we need to go by 2030

www.climatesafeca.org

Million Metric Tons (MMT)COZ2e Per Year

500 m 1990 baseline (431 MMT)

400
2017 actual (424 MMT)

300
40% below 1990 by 2030- current (

law (259 MMT)
200
m 2030 Goal (a): 80% below 1990
100 levels (86 MMT)
m 2030 Goal (b): Additional
0 sequestration/year thru healthy
soils, habitat restoration (-100 MM
-100 2030 Goal (a + b): Drawdown start;
(sequestration greater than the
emissions) (-14 MMT) climate
-200 center

1990 2030



http://www.climatesafeca.org/

Need more aggressive policies and
accelerated timelines in CA now!

the

e Climate -Safe California
CAC®  Campaign for Rapid Decarbonization

www.theclimatecenter.org

GOAL: By 2025, CA will have enacted the bold
policies required by science to dramatically
reduce emissions, start drawdown and secure
resilient communities by 2030, inspiring global
action

the

climate
center




CLIMATE-SAFE CALIFORNIA
Accelerate existing state goals

to achieve by 2030:

ASO% below 1990 GHG levels (Schwarzenegger

2005 EO by 2050)

ANet-negative emissions (sequestration greater than
emissions, CA becomes net carbon sink) (Brown 2018 EO by 2045)
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