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Original title: Marshaling Global and Local Forces to Address the Climate Crisis

The latest climate science supports what millions of people are experiencing daily: the impacts of climate change are hitting harder and faster than expected, posing grave threats to human health and well-being. We are already pushing against multiple global tipping points that could unleash abrupt and irreversible damage. Children, the elderly, and people living in low-income communities are disproportionately affected. Our only hope for a vibrant, healthy, and equitable future for all is to enact bold climate policies now, not decades from now. Ms. Cohen will highlight recent climate science findings then detail The Climate Center’s new statewide Rapid Decarbonzation for a Climate-Safe California 5-year initiative. She will inspire citizen action to ensure that California, the world’s 5th largest economy, enacts by no later than 2025, the bold policies required by science to put us on track for a safe climate by 2030, including committing to carbon neutrality by 2030 and net negative emissions by 2035. She will conclude with a hopeful view of our collective future.



Presenter
Presentation Notes
History of life on earth on one year timeline– multi cellular organisms late spring to mid summer, dinosaurs first weekend in December, birds Xmas Day, early humans 40 min before midnight new years eve– and modern humans– that developed arts, language, cuniform writing, the plow, agriculture, science– everything we know today– one minute before midnight- and in that time we have changed the chemistry of the entire planet- threatening our very survival


Why does planet look blue from a distance?

The oceans cover 71% (and rising) of the Earth's surface and contain 97% of the Earth's water.   Oceans regulate climate and drive our weather, feed us….

With 70% of our world’s surface covered in ocean, and with most of that being deep, deep ocean, our world appears undeniably blue from afar.

Point Blue— Blue Dot– Carl Sagan– only place in universe that supports life as we know it





PG&E PSPS

Australian pyrocumulus fire clouds that created dry lighting, igniting more fires
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Australia pyrocummulous clouds– fire clouds-- per Michael Mann:  positive feedback loop
Happened in CA fires also

In 2019—fires in CA, then bigger in  Amazon, then even bigger in Siberia and huge in Australia– house is on fire, we are kicking up our feet watching TV ignoring all the smoke…. But can only do that for so  long without deadly consequences







UN IPCC 1.5C Report- Oct 2018

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

• Up to 1000 Gt CO2e 
must be removed 
from atmosphere 
over the decades 
ahead

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

Consensus = most conservative view
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ID’d several pathways to 2.7F or 3.6°F warming

Paris Climate Agreement - Dec. 2015
Hold increase in global avg. temp. below 2°C (3.6°F); aspirational goal of below 1.5°C (2.7°F)
United Nations Framework Convention on Climate Change http://unfccc.int/resource/docs/2015/cop21/eng/l09.pdf
www.pointblue.org/parisagreementecosystems
Guiot, et al. Paris Agrmt and Mediterranean basin ecosystems. Science  28 Oct 2016 DOI: 10.1126/science.a
Katharine Hayhoe: here my friends is where the mythical "we have 12 years to fix this or the world ends" narrative comes from.

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


ABRUPT PERMAFROST THAW
Doubles previous estimates of CO2/methane emissions

Not in any climate models including IPCC 1.5C report
Must act in next decade to stave off worst consequences

Turetsky et al. Nature Geoscience | VOL 13 | February 2020
https://www.sciencedaily.com/releases/2020/02/200203151152.htm
https://www.nationalgeographic.com/science/2020/02/arctic-thawing-ground-releasing-shocking-
amount-dangerous-gases/
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https://www.nationalgeographic.com/science/2020/02/arctic-thawing-ground-releasing-shocking-amount-dangerous-gases/
if we hope to hold warming to 2.7 to 3.6 degrees Fahrenheit (1.5 or 2 degrees Celsius), we’ll have to make the shift to renewable energy faster than we think.

Once that solid ice begins to drain, many landscape shifts can take place virtually overnight, in just days, weeks, or months. And when the changes happen, far more of the carbon held in those ice-thick lands gets released as methane, which can be at least 25 times more potent a greenhouse gas than CO2.

….The last major IPCC assessment in 2014 didn’t incorporate permafrost emissions at all. In 2018, the IPCC’s special report on how to cap temperature rise at 2.7 degrees F said global fossil fuel emissions needed to be cut 45 percent by 2030 and completely by 2050. That report used a simplified model to estimate gradual thaw—and didn’t incorporate abrupt thaw at all.
Scientists know that must change. “We need to be setting our policy targets now” to begin hastening the transitioning to cleaner energy, Turetsky says. If governments don’t account for permafrost feedbacks, “how realistic are our projections?”

https://www.sciencedaily.com/releases/2020/02/200203151152.htm?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+sciencedaily%2Fearth_climate%2Fclimate+%28Climate+News+--+ScienceDaily%29

https://www.sciencedaily.com/releases/2020/02/200203151152.htm
 
“Abrupt thawing of permafrost will double previous estimates of potential carbon emissions from permafrost thaw in the Arctic, and is already rapidly changing the landscape and ecology of the circumpolar north, a new CU Boulder-led study finds”
"The impacts from abrupt thaw are not represented in any existing global model and our findings indicate that this could amplify the permafrost climate-carbon feedback by up to a factor of two, thereby exacerbating the problem of permissible emissions to stay below specific climate change targets," said David Lawrence, of the National Center for Atmospheric Research (NCAR) and a coauthor of the study.
The findings bring new urgency to including permafrost in all types of climate models, along with implementing strong climate policy and mitigation, Turetsky added.
"We can definitely stave off the worst consequences of climate change if we act in the next decade," said Turetsky. "We have clear evidence that policy is going to help the north and thus it's going to help dictate our future climate."
 
And a National Geo story on this study:
 
https://www.nationalgeographic.com/science/2020/02/arctic-thawing-ground-releasing-shocking-amount-dangerous-gases/
 
…if we hope to hold warming to 2.7 to 3.6 degrees Fahrenheit (1.5 or 2 degrees Celsius), we’ll have to make the shift to renewable energy faster than we think.
 
….The last major IPCC assessment in 2014 didn’t incorporate permafrost emissions at all. In 2018, the IPCC’s special report on how to cap temperature rise at 2.7 degrees F said global fossil fuel emissions needed to be cut 45 percent by 2030 and completely by 2050. That report used a simplified model to estimate gradual thaw—and didn’t incorporate abrupt thaw at all.
 
Scientists know that must change. “We need to be setting our policy targets now” to begin hastening the transitioning to cleaner energy, Turetsky says. If governments don’t account for permafrost feedbacks, “how realistic are our projections?”


Turetsky et al. Carbon release through abrupt permafrost thaw
https://www.nature.com/articles/s41561-019-0526-0
abrupt thaw emissions are likely to offset this potential carbon sink. Active hillslope erosional features will occupy 3% of abrupt thaw terrain by 2300 but emit one-third of abrupt thaw carbon losses. Thaw lakes and wetlands are methane hot spots but their carbon release is partially offset by slowly regrowing vegetation. After considering abrupt thaw stabilization, lake drainage and soil carbon uptake by vegetation regrowth, we conclude that models considering only gradual permafrost thaw are substantially underestimating carbon emissions from thawing permafrost.

Permafrost region soils store ~60% of the world’s soil carbon in 15% of the global soil area1–3.




76% of world’s oceans speeding up
Wasn’t expected until 2100; Earth more sensitive to climate change?
Faster winds=> faster currents =>    wildlife impacts & weather extremes

Hu et al. Science Advances. 05 Feb 2020
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Wasn’t expected until end of century…Earth might actually be more sensitive to climate change than our simulations can currently show, McPhaden said.


https://advances.sciencemag.org/content/6/6/eaax7727

https://www.washingtonpost.com/climate-environment/2020/02/05/worlds-oceans-are-speeding-up-another-mega-scale-consequence-climate-change/


Three-quarters of the world’s ocean waters have sped up their pace in recent decades, scientists reported Wednesday, a massive development that was not expected to occur until climate warming became much more advanced.
The change is being driven by faster winds, which are adding more energy to the surface of the ocean. That, in turn, produces faster currents and an acceleration of ocean circulation.
The new research found that 76 percent of the global ocean is speeding up, when the top 2,000 meters of the ocean are taken into account. The increase in speed is most intense in tropical oceans and especially the vast Pacific.
Scientists aren’t certain of all the consequences of this speedup yet. But they may include impacts in key regions along the eastern coasts of continents, where several currents have intensified. The result in some cases has been damaging ocean hotspots that have upended marine life.

The study notes that in extreme climate warming scenarios, a speedup of global winds also occurs — but the change was expected to peak at the end of this century, after vastly more warming than has happened so far. This suggests the Earth might actually be more sensitive to climate change than our simulations can currently show, McPhaden said.




Lamontagne et al. Robust abatement pathways to tolerable climate futures require immediate global 
action. Nature Climate Change, March 2019 
https://www.sciencedaily.com/releases/2019/03/190311125353.htm

After assessing 5 million climate pathways:
“We must aggressively pursue carbon 

neutral energy by 2030 & hope for ‘some 
luck’ for tolerable climate future”
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We must “immediately and aggressively pursue carbon-neutral energy production by 2030 and hope climate sensitivity to CO2 is relatively low”

J. R. Lamontagne, P. M. Reed, G. Marangoni, K. Keller, G. G. Garner. Robust abatement pathways to tolerable climate futures require immediate global action. Nature Climate Change, 2019; DOI: 10.1038/s41558-019-0426-8

Wind and solar photo: https://www.solarreviews.com/content/page/23878/media/wind_and_solar.jpg

https://www.sciencedaily.com/releases/2019/03/190311125353.htm
Safe climate = <2C warming
A new comprehensive study of climate change has painted over 5 million pictures of humanity's potential future, and few foretell an Earth that has not severely warmed. 
But with immediate action and some luck, there are pathways to a tolerable climate future, according to a research team.
One pathway is to immediately and aggressively pursue carbon-neutral energy production by 2030 and hope that the atmosphere's sensitivity to carbon emissions is relatively low, according to the study.
The researchers emphasize that rapid carbon reduction strategies provide a hedge against the possibility of high climate sensitivity scenarios.
Read full ScienceDaily summary here (from March 2019)


https://www.sciencedaily.com/releases/2019/03/190311125353.htm
https://www.sciencedaily.com/releases/2019/03/190311125353.htm


-Ripple et. al. World Scientists’ Warning of a Climate Emergency,
Bioscience, November 2019

…To secure a 
sustainable 
future…decision-
makers and all of 
humanity [must] 
promptly respond to 
[the] climate emergency 
and act to sustain life 
on planet Earth, our 
only home.”

Smoke from fires burning in California from satellite photos, Oct. 2017

11,000 scientists’ warn: climate emergency
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2019 Was the Second-Hottest Year Globally on Record, and Ocean Temperatures Are Hotter Than Ever
UPDATED: JANUARY 16, 2020 9:20 AM ET | ORIGINALLY PUBLISHED: JANUARY 15, 2020
Scientists announced Wednesday that 2019 now ranks as the second hottest year globally. It comes in second to 2016 by less than 0.75°F (or about 0.04°C). Five of the warmest years in recorded history have occurred since 2015.

“We are heating the oceans today by the equivalent heat of five Hiroshima bombs every second, day and night, 365 days a year,” says John Abraham, professor of thermal sciences at the University of St. Thomas, who co-authored the study on oceanic temperature rise.

https://time.com/5765489/ocean-temperatures-warmest-ever/


https://academic.oup.com/bioscience/advance-article/doi/10.1093/biosci/biz088/5610806?searchresult=1


9 of 15 global 
tipping points 

underway now… 
domino effect to 

uninhabitable 
‘hothouse’ 

climate if we 
don’t act soon…

Lenton, Rockstrom, Gaffney, 
Rahmstorf, Richardson, Steffen, 
Schyellnhuber. Nature, Nov 27 2019
https://www.nature.com/articles/d41
586-019-03595-0
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The growing threat of abrupt and irreversible climate changes must compel political and economic action on emissions.
https://www.nature.com/articles/d41586-019-03595-0 NATURE Nov 27 2019 Climate tipping points — too risky to bet against
The growing threat of abrupt and irreversible climate changes must compel political and economic action on emissions.
Timothy M. Lenton,
Johan Rockström,
Owen Gaffney,
Stefan Rahmstorf,
Katherine Richardson,
Will Steffen &
Hans Joachim Schellnhuber


https://www.nature.com/articles/d41586-019-03595-0


“We don't want to 
push the 'on' buttons 

of runaway global 
warming. The next 

decade is our 
window…with 

consequences for all 
future generations.”

- Johan Rockström, Director, Potsdam 
Institute for Climate Impacts Research, 

December, 2019
https://sverigesradio.se/avsnitt/1425542
https://medium.com/@rchrdhy/johan-
rockstr%C3%B6ms-10-point-agenda-for-saving-the-
world-unofficial-transcript-431261f885c6
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the planetary threshold, the tipping point where we kick off unstoppable processes of self-amplified warming is at 2°C

When do we push the on button? But then also the long-term time horizon, when we have the full impact hitting on people. These are different. But ethically I would argue only the trigger moment counts. We cannot leave a damaged planet beyond repair to future generations.

The decisive moment when we press or don’t press the on button lies within the next 10-20 years, with consequences for all future generations. A moral bomb that explains the level of adrenaline of the Fridays for Future.

https://sverigesradio.se/avsnitt/1425542
https://medium.com/@rchrdhy/johan-rockstr%C3%B6ms-10-point-agenda-for-saving-the-world-unofficial-transcript-431261f885c6


https://sverigesradio.se/avsnitt/1425542
https://medium.com/@rchrdhy/johan-rockstr%C3%B6ms-10-point-agenda-for-saving-the-world-unofficial-transcript-431261f885c6


Are net zero CO2e emissions enough? 

Balance 
carbon emissions 
with carbon 
removal 
(transition to a "post-carbon 
economy").

https://twitter.com/KHayhoe/status/1104835726246592513
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Net zero emissions are not enough– they are a key step forward, 
Net *negative* emissions are the ultimate goal, as that is the only way we can bring atmospheric CO2 back down (e.g. to 400 or 350ppm) and reverse some (not all) of the impacts. This is called an "overshoot" pathway. The faster we do this, the more impacts we can avoid.

Katharine Hayhoe

UNFCCC (1992) https://unfccc.int/resource/docs/convkp/conveng.pdf … Paris Agreement (2015) https://unfccc.int/sites/default/files/english_paris_agreement.pdf … NASEM report "warming by degrees" (2011) https://nas-sites.org/americasclimatechoices/more-resources-on-climate-change/booklet-warming-world-impacts-by-degree/ … "Avoiding Dangerous Climate Change" (2006) https://www.amazon.com/Avoiding-Dangerous-Climate-Joachim-Schellnhuber/dp/0521864712/ … IPCC 1.5 Report (2018) https://www.ipcc.ch/site/assets/uploads/sites/2/2018/07/SR15_SPM_version_stand_alone_LR.pdf …\



GOAL: Net negative emissions

Bring atmospheric 
GHGs back down 
to reverse some 
(not all) of the 
impacts
(e.g. CO2 at least below 350 ppm); “overshoot" 
pathway- the faster we do this, the more impacts 
we can avoid.)

https://www.llnl.gov/news/new-lab-report-outlines-ways-california-could-reach-goal-becoming-carbon-neutral-
2045 January 2020
https://www.rmi.org/wp-content/uploads/2018/11/RMI_Negative_Emissions_Scenarios_Report_2018.pdf
https://www.nap.edu/catalog/25259/negative-emissions-technologies-and-reliable-sequestration-a-
research-agenda

Presenter
Presentation Notes
This is what is required for us to return to a safe climate

National Academies of Sciences, Engineering, and Medicine. 2019. Negative Emissions Technologies and Reliable Sequestration: A Research Agenda. Washington, DC: The National Academies Press. https://doi.org/10.17226/25259.

https://www.nap.edu/catalog/25259/negative-emissions-technologies-and-reliable-sequestration-a-research-agenda
To achieve goals for climate and economic growth, “negative emissions technologies” (NETs) that remove and sequester carbon dioxide from the air will need to play a significant role in mitigating climate change. Unlike carbon capture and storage technologies that remove carbon dioxide emissions directly from large point sources such as coal power plants, NETs remove carbon dioxide directly from the atmosphere or enhance natural carbon sinks. Storing the carbon dioxide from NETs has the same impact on the atmosphere and climate as simultaneously preventing an equal amount of carbon dioxide from being emitted. Recent analyses found that deploying NETs may be less expensive and less disruptive than reducing some emissions, such as a substantial portion of agricultural and land-use emissions and some transportation emissions.

https://www.rmi.org/wp-content/uploads/2018/11/RMI_Negative_Emissions_Scenarios_Report_2018.pdf



https://www.llnl.gov/news/new-lab-report-outlines-ways-california-could-reach-goal-becoming-carbon-neutral-2045
https://www.rmi.org/wp-content/uploads/2018/11/RMI_Negative_Emissions_Scenarios_Report_2018.pdf
https://www.nap.edu/catalog/25259/negative-emissions-technologies-and-reliable-sequestration-a-research-agenda


E.g.: Croplands could sequester ~1/5 of 
current annual emissions globally

Healthy ag soils could sequester 5+ Gt/yr or 50% of 2050 UN goal

Vermeulen et al, A Global Agenda for Action on Soil Carbon. Nature Sustainability, Jan 2019 
Bronson, Griscom, et al. Natural Climate Solutions. PNAS October 2017 doi: 10.1073/pnas.1710465114
Zomer et al (TNC). Global Sequestration Potential of Increased Organic Carbon in Cropland Soils. 
Scientific Reports Nov 2017.
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Climate policy leaders need to integrate mitigation with adaptation—this includes sequestration and conservation (which are part of both mitigation and adaptation) to secure life as we know it.

Almost all IPCC scenarios that keep us below 2°C of warming include CO2 removal – typically about 10 billion tons CO2 yr-1. Based on the latest estimates from the IPCC, soils management could conservatively pull 5 billion tons of CO2 out of the atmosphere annually on croplands and rangelands by 2050, offering 50% of the needed carbon removal, with zero additional land and water use (D. Bossio, TNC; and, Zomer et al. Global Sequestration Potential of Increased Organic Carbon in Cropland Soils. Scientific Reports 7.; Vermeulen et al, A Global Agenda for Action on Soil Carbon. Nature Sustainability, Jan 2019). Equally important is avoiding future emissions from soil by protecting existing soil carbon stocks in grasslands and wetlands. 
 
Currently, only 8 governments include soil health in their efforts to achieve the Paris Climate goals (UNFCCC 2015). Yet boosting soil health at scale should be relatively easy to achieve through low-tech sustainable agricultural practices with policy, funding and technical support. There are other natural climate solutions as well such as climate-smart habitat restoration (https://www.sciencebase.gov/catalog/item/59fb62cbe4b0531197b165f8 and Dybala et al. (2018)

 
Most policymakers do not yet understand that to return to a safe climate, we have to dramatically reduce GHG’s andsimultaneously remove CO2 from the atmosphere or negative emissions (per recent UN IPCC 1.5C report-http://www.ipcc.ch/report/sr15/).
 
Per IPCC, soil carbon sequestration is among the cheapest methods with the greatest potential to do this while also providing multiple societal benefits including food security, clean water and resilience to extreme events.
Healthy soils are foundational to human health and well-being, climate stabilization and vibrant ecosystems as well as climate change/extreme weather preparedness – reducing/slowing negative impacts such as droughts, fires and floods (von Unger, M. & Emmer, I. 2018. Carbon Market Incentives to Conserve, Restore and Enhance Soil Carbon. Silvestrum & TNC).  


https://www.nature.com/articles/s41893-018-0212-z.epdf?author_access_token=CzgxGWMW0kWONF9x7P3uFtRgN0jAjWel9jnR3ZoTv0Pg5DF7IGhylUYndWyr8OkDXon-VVNXHHx8hJtv-PMx_haLWcKhn2JxkPqzC_9ygdY7gWtaIav87lIsgkdjX9-xNsl21gYi3QY5YbMRZZAhJw%3D%3D
http://www.pnas.org/content/early/2017/10/11/1710465114.full
https://www.nature.com/articles/s41598-017-15794-8


Global Climate Action Leaders
Finland: Carbon neutrality by 2035 w/o carbon offsets 
Uruguay: Carbon neutrality by 2030– major 
investments in wind and increased forest cover
Norway: Banning new Internal Combustion Engine 
(ICE) car sales in 2025
Denmark: Reduce GHGs to 70% below 1990 by 2030
Copenhagen: Carbon neutral by 2025 with econ growth
Rhode Island: 100% renewable energy by 2030
Santa Monica:
• 80% below 1990 carbon emissions by 2030
• Converting 50% ICE vehicle trips to walking or 

bikes/scooters/skateboard by 2030
• Water self-sufficiency by 2023; Zero waste by 2030
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https://www.forbes.com/sites/davidnikel/2019/08/22/copenhagen-aims-to-be-worlds-first-carbon-neutral-capital-by-2025/#4bba2c37fb3c

Norway is banning combustion engine car sales by 2025 and nearly 60% of their new car sales are already electric. https://www.npr.org/2019/04/02/709131281/electric-cars-hit-record-in-norway-making-up-nearly-60-of-sales-in-march  But the U.S. electric vehicle market does have at least one thing in common with Norway: nearly all of the recent U.S. gains can be attributed to Tesla and its new Model 3.

The city of Santa Monica  has new legislation that requires converting half of local ICE vehicle trips to walking or riding bikes, scooters and skateboards, a quarter of commuter trips to public transportation and half of vehicles to electric or zero emission by 2030. Emissions from vehicle fuel currently make up almost two-thirds of the city’s total emissions https://www.smdp.com/council-approves-800-million-climate-plan/175950
s://www.santamonica.gov/press/2019/05/29/santa-monica-addresses-climate-crisis-with-ambitious-carbon-emission-cuts-and-adaptation-measures

Costa Rica has moved up its carbon-neutrality target to 2021. Their plan calls for preserving  25% of the territory for natural carbon sinks that are dedicated to the national park system and marine and land reserves.
�Norway has sped up their timeline by nearly two decades, to achieve carbon-neutrality by 2030.
Norway has addressed the stubborn transportation sector through strong government incentives to encourage widespread electric vehicle adoption. By 2025 all new cars sold in Norway will be zero-emission vehicles.
�Uruguay's target for carbon-neutrality is 2030. Their plan includes a substantial investment in wind energy and increasing forest cover.
�Finland's 2035 carbon-neutrality target calls for a rapid increase in wind and solar power production, the electrification of heating and transport, and cutting back on planned logging investments.
�



State of California- some key 
climate policies

 SB 32 (2016): Reduce GHG emissions to 40% 
below 1990 levels by 2030

 SB 100 (2018): Achieve 60% renewable energy 
by 2030 and 100% by 2045

 Executive Order B-55-18 (2018): Achieve carbon 
neutrality by 2045 and maintain net-negative 
emissions after

Is this enough per the science and climate reality?
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Current emissions about 430 MMT/year (same as 1990 levels)– 80% below would be about 88 MMT/Year- offset by sequestration

SB 32 (2016): Reduce GHG emissions 40% below 1990 levels by 2030
SB 1383 (2016): Reduce short lived climate pollutants, e.g., methane emissions from food waste/landfills 
SB 100 (2018): 50% Renewable Energy by 2025, 60% by 2030 and 100% by 2045
Executive Order B-55-18 (2018)
Achieve carbon neutrality (net zero emissions) by 2045 
Maintain net-negative emissions (sequestering more carbon than is being emitted) after that


Sept 2018 California has established an ambitious goal of relying entirely on zero-emission energy sources for its electricity by the year 2045.
Gov. Jerry Brown signed a bill mandating the electricity target on Monday. He also issued an executive order calling for statewide carbon neutrality — meaning California "removes as much carbon dioxide from the atmosphere as it emits" — by the same year.

The bill specifically requires that 50 percent of California's electricity to be powered by renewable resources by 2025 and 60 percent by 2030, while calling for a "bold path" toward 100 percent zero-carbon electricity by 2045. ("Zero-carbon" sources include nuclear power, which is not renewable.)
Previously, California had mandated 50 percent renewable electricity by 2030.


In September 2016, Governor Brown signed into law SB 1383 (Lara, Chapter 395, Statutes of 2016), establishing methane emissions reduction targets in a statewide effort to reduce emissions of short-lived climate pollutants (SLCP) in various sectors of California's economy. The law directs the state’s Department of Resources Recycling & Recovery (CalRecycle) to adopt regulations and requirements to achieve a 50 percent reduction in organic waste disposal by 2020 and a 75 percent reduction by 2025. The law further requires that 20 percent of the amount of edible food currently disposed be recovered for human consumption by 2025.

Methane emissions resulting from the decomposition of organic waste in landfills are a significant source of greenhouse gas (GHG) emissions contributing to global climate change. Organic materials--including waste that can be readily prevented, recycled, or composted--account for a significant portion of California's overall waste stream. Food waste alone accounts for approximately 17-18 percent of total landfill disposal.

SB 1383 will further support California’s efforts to achieve the statewide 75 percent recycling goal by 2020 established in AB 341 (Chesbro, Chapter 476, Statutes of 2011) and strengthen the implementation of mandatory commercial organics recycling established in AB 1826 (Chesbro, Chapter 727, Statutes of 2014).




California Measured Emissions 2017 

https://ww2.arb.ca.gov/ghg-inventory-data

https://ww2.arb.ca.gov/ghg-inventory-data


SUVs: 2nd biggest cause of emissions rise 
(2010-2018)

SUV sales doubled over past decade; SUV drivers rank 7th in world for CO2 
emissions, more than UK & Netherlands combined

Photo: Jonathan Turley

https://www.iea.org/newsroom/news/2019/october/growing-preference-for-suvs-
challenges-emissions-reductions-in-passenger-car-mark.html
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https://www.theguardian.com/environment/ng-interactive/2019/oct25/suvs-second-biggest-cause-of-emissions-rise-figures-reveal

Growing demand for SUVs was the second largest contributor to the increase in global CO2 emissions from 2010 to 2018, an analysis has found. In that period, SUVs doubled their global market share from 17% to 39% and their annual emissions rose to more than 700 megatonnes of CO2, more than the yearly total emissions of the UK and the Netherlands combined.
This dramatic shift towards bigger and heavier cars has led to a doubling of the share of SUVs over the last decade. As a result, there are now over 200 million SUVs around the world, up from about 35 million in 2010, accounting for 60% of the increase in the global car fleet since 2010. Around 40% of annual car sales today are SUVs, compared with less than 20% a decade ago.

https://www.iea.org/newsroom/news/2019/october/growing-preference-for-suvs-challenges-emissions-reductions-in-passenger-car-mark.html

https://www.iea.org/newsroom/news/2019/october/growing-preference-for-suvs-challenges-emissions-reductions-in-passenger-car-mark.html


Emissions we don’t count

 Product & food 
manufacturing & 
disposal (waste) outside 
boundary

 Air travel & other 
transportation outside 
boundary

 Emissions from 
production of natural 
gas and fuels; foreign 
fuels refined in 
California

 Other emissions away 
from home (e.g. energy)

Consumption-based, out-of-boundary 
emissions from embedded goods & 
services

Photo: Ellie Cohen
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U.S. Community Protocol for Accounting and Reporting of Greenhouse Gas Emissions, version 1.2 (July 2019)

All required activities for a compliant inventory are included (first 5)
All required activities for a compliant inventory are included:
Also include some optional activities:
On-road transit vehicle associated with community land uses (Golden Gate Transit, Marin Transit, SMART)
Off-road surface vehicles and other mobile equipment operating within the community boundary (construction, lawn & garden, agriculture)
Domesticated animal production – manure management and enteric fermentation
Fertilizer application on crops 
Transmission and distribution losses associated with purchased electricity used by the community (e.g., 4.23% in 2017)
Upstream impacts of fuels used by water facilities for water used within the community (Sonoma County Water Agency)




Transportation 
18%

Out-of-boundary
emissions

67%

Energy 
Residential/Non-Residential

11%

Agriculture
3% Waste

2%

~4,324,920 MT CO2e (2017)

Example: Marin consumption-based 
emissions are ~3x measured emissions

Presenter
Presentation Notes
Ellie drafted this– to visually show the difference with Emissions we don’t count– consumption-based emissions
Product manufacturing and transportation outside boundary
 Food manufacturing and transportation outside boundary
 Upstream emissions from production of natural gas and fuels
 Air travel
 Ferries, transit use outside boundary
 Energy use and transportation emissions away from home




Need more aggressive policies and 
accelerated timelines now!

GOAL: By 2025, CA will enact the policies 
required by science to put us on track for a 
safe climate, through net-zero emissions, 
carbon sequestration, and resilient 
communities                                            

Climate-Safe California 
Campaign for Rapid Decarbonization

www.theclimatecenter.org 

Presenter
Presentation Notes
A five-year initiative to enact the bold policies required by science to be on track for a safe climate by 2030 
for a vibrant, equitable, and healthy future for all
We urgently need bold policies to address the climate crisis:�




Ensure a secure transition for 
workers and their families

• Support workers and communities dependent 
on fossil fuel enterprises 

• Prioritize lower income communities

https://w
w

w.iddri.org/en/publications-and-events/blog-
post/investing-just-transitio

Presenter
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https://www.iddri.org/en/publications-and-events/blog-post/investing-just-transition

Ensuring a just transition
As we transition to a clean energy economy globally and in California, we must ensure that workers and frontline communities dependent on fossil fuel production and related enterprises are not left behind. Nations all over the world are starting to address this key issue to our collective economic and social well-being. Policies to decarbonize economies must ensure workforce and community security, including proactive approaches to pensions, retraining, housing and healthcare while building a climate-resilient future.




Overarching goal: CA commits ASAP to 
accelerated decarbonization timeline & $$$

• 80% below 1990 levels by 2030
• Net zero emissions by 2030
• Net negative emissions by 2035

Presenter
Presentation Notes
1990 emission per CARB 2014 431 MMT  https://ww2.arb.ca.gov/ghg-2020-limit
80% below 1990– double the current goal; leaves 86 MMT/yr still to sequester to balance that– do it through sequestration
431 MMT per yr in CA now 2020 levels, 40% below is 172.4MMT leaving 259 MMT
80% below is 345 MMT – leaving 86 MMT per year



1- 100% Clean Power
• 100% clean, distributed electricity and storage 

by 2030
• Phase out oil/gas production and subsidies by 

2030
• 100% building electrification & efficiency by 

2030



Community Choice Energy -- accelerating 
adoption of clean energy in CA

20 CCAs serving 11 million Californians- ¼ of 
state- with 88% clean energy today!

https://theclimatecenter.org/our-work/community-choice/
https://cal-cca.org/cca-impact/

https://theclimatecenter.org/our-work/community-choice/
https://cal-cca.org/cca-impact/


Building electrification

https://www.curbed.com/platform/amp/2020/2/4/21112234
/home-power-range-stove-electrification-natural-gas

• Buildings account for 40% 
of global GHG emissions

• Embodied carbon (concrete, 

steel, aluminum, iron) are 11 % of 
global GHG emissions

• 20+ California cities have 
enacted methane gas bans 
for new buildings

• Moving to zero-emission 
building codes by 2025 

Electric Induction Stove-Shutterstock

http://www.buildingdecarb.org/

Embodied Carbon in Construction Calculator-
https://www.buildingtransparency.org/en/

https://www.forbes.com/sites/pikeresearch/2020/02/06/
new-solutions-emerge-for-embodied-carbon-in-
buildings/#4e65204e5c88

Presenter
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https://www.curbed.com/platform/amp/2020/2/4/21112234/home-power-range-stove-electrification-natural-gas?__twitter_impression=true
Last July, Berkeley became the first U.S. municipality to sign a law banning the installation of natural gas lines in new buildings. Since then, more than 20 other California cities have passed similar laws, and local and state governments across the country have begun considering similar laws as part of their strategies to cut building emissions. Maine passed a bill last June providing funding to install new electric heat pumps in place of furnaces across the state, and Seattle Mayor Jenny Durkan said her city will unveil a plan in 2021 to make all new civic buildings fully electric.

Buildings account for 40 percent of the energy used in the United States, according to the U.S. Energy Information Administration, and 39 percent of energy-related carbon emissions globally, according to the United Nations. The Rocky Mountain Institute estimates 70 million American households and businesses burn natural gas, oil, or propane for heating alone, generating 560 million tons of carbon dioxide emissions a year, or a tenth of the nation’s total emissions.
“Gas use in buildings presents a significant roadblock…

http://www.buildingdecarb.org/
Residential buildings produce roughly two-thirds of the state’s building emissions, and commercial buildings produce around one-third. California must rapidly implement a plan to cut pollution from homes and buildings, or risk locking in emissions that will threaten the state’s climate goals. A Roadmap to Decarbonize California’s Buildings lays out a plan for the state to cut building emissions 20 percent in the next six years and 40 percent by 2030.

https://www.forbes.com/sites/pikeresearch/2020/02/06/new-solutions-emerge-for-embodied-carbon-in-buildings/#4e65204e5c88

https://www.curbed.com/platform/amp/2020/2/4/21112234/home-power-range-stove-electrification-natural-gas
http://www.buildingdecarb.org/
https://www.buildingtransparency.org/en/
https://www.forbes.com/sites/pikeresearch/2020/02/06/new-solutions-emerge-for-embodied-carbon-in-buildings/#4e65204e5c88


2- Sustainable Mobility 
• Phase out fossil fuel powered vehicles 

starting no later than 2025 
• 80%+ of Caltrans $ to sustainable modes of 

transportation, not freeways, by 2025

https://www.climateresolve.org/wp-content/uploads/2019/06/CR-Transpo-Doc.pdf

Presenter
Presentation Notes
https://www.transportenvironment.org/publications/less-cars-more-how-go-new-sustainable-mobility
the autonomous (and connected), electric, shared (new mobility), and urban planning revolutions. https://www.climateresolve.org/wp-content/uploads/2019/06/CR-Transpo-Doc.pdf

https://www.climateresolve.org/wp-content/uploads/2019/06/CR-Transpo-Doc.pdf


Zero Emissions Vehicles & charging stations 
growing-- but need much more!

https://www.latimes.com/business/story/2019-12-01/electric-vehicle-sales-
in-california-on-the-rise-but-is-it-enough-to-reach-the-5-million-goal-by-2030

Photo: Ellie Cohen

• ZEVs =5% (655k) 
of CA cars (14.5m)

• 33.4% increase 
from Oct 2018 to 
Oct 2019 

• Must double 
current CA goal to 
reach 10 million 
ZEVs by 2030

Presenter
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https://www.latimes.com/business/story/2019-12-01/electric-vehicle-sales-in-california-on-the-rise-but-is-it-enough-to-reach-the-5-million-goal-by-2030

Vehicle-to- grid integration (VGI) next step

As of Oct. 7, there were 655,088 ZEVs in the state. To reach the 5 million mark, that figure would have to increase almost eightfold in less than 11 years.
The number of ZEVs in California rose 30% from October 2017 to October 2018 (from 377,480 to 491,000) and increased 33.4% between October 2018 and October 2019 (491,000 to 655,088).

There are about 21,000 charging stations statewide and the Air Resources Board has budgeted $1.087 billion in electric vehicle initiatives, with a large share going to building charging stations. The California Public Utilities Commission has set aside almost as much — $1.048 billion, according to a review conducted earlier this year by the San Diego Union-Tribune.
The Air Resources Board says the transportation sector accounts for the largest single source of greenhouse gas emissions in California at 41%. The figure is even higher in the city of San Diego — 55%.


https://www.latimes.com/business/story/2019-12-01/electric-vehicle-sales-in-california-on-the-rise-but-is-it-enough-to-reach-the-5-million-goal-by-2030


Nationally: more people getting out of cars
Shared micromobility doubled 

from 2017 to 2018

https://nacto.org/2019/04/17/84-million-trips-on-shared-bikes-and-scooters/

https://nacto.org/2019/04/17/84-million-trips-on-shared-bikes-and-scooters/


3- Healthy Lands and Waters 
• Sequester 100+ MMT CO2e 

annually in healthy soils and 
vegetation annually by 2030--
starting by 2021
• Carbon farming, ranching & 

gardening
• Habitat restoration on land and 

coast 

Point Blue STRAW project

Carbon Farming, Marin

Kelp forests

https://www.marincarbonproject.org/carbon-farming
https://www.carboncycle.org/carbon-farming/
https://www.pointblue.org/our-work/restoration/

Presenter
Presentation Notes
$250 billion over 10 yrs for ~100 MMT CO2e sequestered annually by 2030 starting 2020
Healthy soils investments on 25 million acres or ¼ of California with multiple co-benefits
Carbon farming & gardening (e.g., cover crops, compost, silviculture, rotational grazing and more)
Habitat restoration (riparian, wetlands, meadows, tidal marsh, eelgrass beds and kelp forests)


https://www.marincarbonproject.org/carbon-farming
https://www.carboncycle.org/carbon-farming/
https://www.pointblue.org/our-work/restoration/


Carbon farming potential sequestration at scale 
Example: 21m acres = 20+ MMT/year CO2e for 20 years

Marin est cost of roughly $500/acre-- $10.5 billion for 21M acres over 10 years with multiple co-benefits for resilience, water, biodiversity and more

Presenter
Presentation Notes
on half CA rangeland => 42 MMT CO2e?
Cost of roughly $500/acre-- $10.5 billion for 21M acres over 10 years�
CCI website: sequestration of just one metric ton per hectare on half the rangeland area in California would offset 42 million metric tons of CO2e, an amount equivalent to the annual green house gas emissions from energy use for all commercial and residential sectors in California.

From Jeff Creque Marin Drawdown sequestration:

Fully implemented, 20 farms (averaging 500 acres) (10,000 acres) have potential to sequester 9,400 MT C02e/year for at least 20 years (188,000 MT C02e); (.94 * 22,000,000=
a 1% increase in SOM across Marin’s 158,000 acres of ag lands represents roughly 2.6 MMT CO2e removed from the atmosphere

By 2030
Complete 40 new carbon farm plans and priority practices on these additional 40 Marin ag operations.  

Sequester ~47,000 MT C02e on first 20 farms + >18,800 MT C02e across 40 new projects for total 65,800 MT C02e across 30,000 acres





Riparian restoration potential at scale
Example: 2000 miles (1.5% of CA rivers) => 50 MMT CO2e?

Photo: Point Blue’s STRAW program; Lewis, D.J., et al. 2015. Creek carbon: Mitigating greenhouse gas emissions through riparian 
restoration. UC Coop Ext, Marin County. Novato, CA. 26 pgs. http://ucanr.edu/sites/Grown_in_Marin/files/224684.pdf; $1 billion at 
cost of $20/ton CO2e; 1 mile=25,947 tons CO2e

Presenter
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189,454 miles of rivers in California  https://www.rivers.gov/california.php

Cost of 

Marin Co. reduction goals of ~84,000 T CO2e by 2020 (31,000 cars)
STRAW Since 1992: 
Over 40,500 Students More than 11,000 volunteers Over 550 restorations
Over 43,000 native plants Over 36 miles of riparian habitat
Over 6.5 acres of marsh/upland transition zone habitat

1 km = 16,217 Tons CO2e 1 mile (1.6 km)= 25,947 tons CO2e.; restore 2000 miles – sequester 50 million tons from this in CA at $20/ton CO2e-- $1Billion; 

Cost estimates for stream revegetation are $316 per linear meter ($96 per linear foot) or $19.75 per tonne CO2e. Study results add to the understanding of environm

A total of 80,000 tons sequestered or 61,000 passenger cars
IF could get 5.5 km – can achieve that annual emissions reductions goal
Nancy Sculari- estimates that per linear meter—one big step- costs $71.5 per tonne; or $19.50 per CO2e
Now trading for $13/tonne CO2e—costs more than markets are paying now
But—if we could put value on increased bird, salmon habitat; and nitrogen—could quickly shrink this down; get lots of benefit for this cost


http://ucanr.edu/sites/Grown_in_Marin/files/224684.pdf


4- Climate–Safe Communities  
• Fund implementation of resilience plans in 

all California counties and cities by 2025
• Implement clean energy community 

microgrids with EV storage, starting with 
critical facilities in lower income 
communities by 2021

https://microgridknowledge.com/tribal-microgrid/

Presenter
Presentation Notes
Fire-Ready Marin, Resilient Neighborhoods 
Ecological management of forests and public lands: embrace prescribed burning, mechanical thinning, improve fire management and water management 
Neighborhood response groups
Early waning systems
Clean air, evacuation centers
Enhanced communications
Neighborhood organizations


https://microgridknowledge.com/tribal-microgrid/


PG&E planned new methane gas 
back-up generators



Instead of perpetuating a 100-year old 
grid architecture…

..Vulnerable transmission network prone to failure 
and likely to start wildfires..



…let’s build a new integrated, 
decentralized grid



…starting with critical facilities serving 
lower income communities and 
homes for medically dependent

49 major state government buildings
92 refrigerated food warehouses
147 digital TV transmitters
225 local emergency operational centers
273 AM towers
535 urgent care facilities
570 hospitals
728 colleges and universities 
1,013 law enforcement facilities
1,751 passenger transportation terminals
1,193 cell towers
3,182 nursing homes
3,139 emergency medical service facilities
3,209 fire stations & equipment depots
10,465 public schools
12,388 child care centers



5- Green Finance
• New progressive financing mechanisms to produce 

additional $20+ billion/year specifically for climate action 
• Frequent flyer fee e.g., $2.4 billion from $10 per 

passenger x 240 million (in CA in 2018)
• Green bonds
• Progressive carbon taxes (e.g., fee and dividend)

FEES

Presenter
Presentation Notes
In addition to Cap and Trade, need frequent flyer fees, fee and dividend, green bonds 

Example: in 2018 there were roughly 240m passengers at CA’s top 8 airports per back of envelope calculation by Ellie from online sources; $10 per passenger, $2.4 billion



Carbon Fee & Dividend: Charge 
for Pollution, Return Funds to Economy 

From Citizens Climate Lobby/Jerry Hinkle

Presenter
Presentation Notes
8 RNCT in the House, 3 are bipartisan.

https://en.wikipedia.org/wiki/Carbon_fee_and_dividend: The basic structure of carbon fee and dividend is as follows:[13]
A fee is levied on fuels at their point of origin into the economy, such as the well, mine, or port of entry. The fee is based upon the carbon content of a given fuel, with a commonly-proposed starting point being $10–$16 per ton of carbon that would be emitted once the fuel is burned.[14][15]
The fee is progressively increased, providing a steady, predictable price signal and incentivizing early transition to low-carbon energy sources and products.
A border tax adjustment is levied on imports from nations that lack their own equivalent fee on carbon. For example, if the United States legislated a carbon fee-and-dividend system, China would face the choice of paying carbon fees to the United States or creating its own internal carbon pricing system. This would leverage American economic power to incentivize carbon pricing around the world.
Some or all of the fee is returned to households as an energy dividend. Returning 100% of net fees results in a revenue-neutral carbon fee-and-dividend system; this revenue neutrality often appeals to conservatives, such as former Secretary of State George Shultz,[16] who want to reduce emissions without increasing the size and funding of the federal government.





Good For The Economy/Society

Economists’ Statement on 
Carbon Dividends:
● Polluting Cannot Be Free!
● Climate, health and 

regulatory benefits greatly 
exceed any costs.

From Citizens Climate Lobby/Jerry Hinkle

Presenter
Presentation Notes
Support of 3500 economists from across the political spectrum Alan Greenspan, Janet Yellen for a steadily rising price on carbon refunded to families – Broad Agreement - we DO know what to do.  
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A decarbonized community for an equitable and climate-safe world 

(1) Locally-produced renewable energy, (2) Carbon-sequestering farmland, (3) Hospitals and other critical facilities with clean back-up power (4) Housing and other buildings with geothermal exchange, (5) Green banks, (6) Urban density near transit corridors, (7) Electric buses, trains, and cars, (8) Bicycle and pedestrian-friendly infrastructure, (9) Energy storage for reliable and resilient microgrids, (10) Carbon-sequestering urban forest 





HOW will we ensure California becomes a 
global leader in rapid decarbonization?

Build an unprecedented cross-sectoral coalition of 
climate advocates demanding accelerated, equitable 
climate policies to unleash market forces and change 
behaviors for speed & scale GHG reductions

The Climate Center’s Theory of Change
ACTIVISTS POLICY CHANGE MARKET FORCES BEHAVIOR CHANGE IMPACT

Presenter
Presentation Notes
Working with clean energy businesses, CCAs, labor, EJ, environment NGOs, health care interests, central valley communities

To achieve this will require significantly greater investment and action by state elected officials and to achieve that will require significantly greater engagement by local government and their constituencies. Per the latest science and our direct experience of climate change impacts on the state, the Climate Safe CA Campaign will work with other climate action leaders to ensure that California legislates the following by 2025:
 




• Establish and support a diverse statewide Rapid 
Decarbonization Partnership 

• Develop science-based pathways & policies 
• Establish legislative advocacy presence in 

Sacramento  
• Identify climate opinion leaders and other 

influencers
• Mobilize target communities through NGOs, 

house meetings and social media 
• Launch a strategic communications effort

Raising $25 million over the next 5 years 
including $2m by summer 2020 to:



Be bold, take risks and innovate for 
a healthy, equitable future

We can– and are– making a difference!

Presenter
Presentation Notes
We need to be creative, try new approaches, not be afraid to fail but learn from what do and apply that learning to advance conservation, resiliency in changing times

Like this man- peddling one the water from Oakland to SF work!  Made a ‘bike-boat’  Called it a “breakthrough”– we each can do that!  We each must do that!  But we have to act now
http://www.sfgate.com/bayarea/article/Calling-it-a-breakthrough-man-pedals-across-bay-4849988.php 



Contact Governor Newsom at: https://govapps.gov.ca.gov/gov40mail/

Demand that California commit to 80% 
below 1990 levels & net zero emissions by 
2030, and net negative emissions by 2035

Support AB 345: Environmental Justice – regulating oil & gas operations 

https://govapps.gov.ca.gov/gov40mail/


Ask your state 
legislators to support 
Community Energy 

Resilience

Fund Community Energy Resilience Planning
• New effort to provide funding and expert support to all California local 

governments to plan and implement local energy resilience 
• Prioritize lower income communities

Enact Utility Reform: Transition to Open Access Distribution 
System Operator Model

• Transition to a distribution “wires-only” utility that provides a platform 
for decentralized energy and independent clean energy sales 

• Make electric distribution utilities a more resilient, decentralized future 
grid

Presenter
Presentation Notes
Note:  This is not intended to be exclusively local, but one where the local systems complement the bulk system in an optimal economic and operational way – e.g.security, and better economics with the right combination.



Other actions you can take:
• Get involved in local government & speak 

out to your elected officials
• Divest and invest for a climate-safe future 

gofossilfree.org & fossilfreefunds.org 

• Make energy efficiency/electrical  
improvements to your home, including 
wiring for EV charging

• Ditch the SUV and your next car an EV, 
plan to use it as back-up power source  

• Ask your Town Council to develop, 
implement and fund a Community Energy 
Resilience Plan and Climate Action Plan
• Amend General Plan to streamline solar, storage and 

EV charging on public streets



Other actions you can take:

VISIT: https://theclimatecenter.org/what-you-
can-do-to-reverse-the-climate-crisis/

• Reduce airplane travel and enjoy staycations
• Purchase/lease solar, wind or 100% green power 
• Use mass transit, shared transit,                          

e-bikes and other micromobility
• Insulate home, install insulating windows & doors
• Switch to electric appliances & hot water heaters, 

heat pumps
• Engage young people in education, restoration
• Refuse, reduce, reuse, take action!

https://theclimatecenter.org/what-you-can-do-to-reverse-the-climate-crisis/
https://theclimatecenter.org/resources-for-going-solar/


One person can make a difference!



Together we make a huge difference!!



Renewable energy now doubling every 5.5 
years globally; 4x more than 10 years ago

Global Trends in Renewable Investment 2019
http://fs-unep-centre.org/research/report
Johan Rockström et al. A roadmap for rapid decarbonization. Science, 2017; 355 (6331): 1269 
DOI: 10.1126/science.aah3443

• Solar 26x more than 10 yrs ago
• Clean energy w/ hydropower = 26.3% of total electricity produced globally

.

Presenter
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https://www.dailyclimate.org/renewable-energy-growing-2640212066.html  Fri Sept 6 2019

“If doubling continues at this pace fossil fuels will exit the energy sector well before 2050” 
--Johan Rockström, director, Stockholm Resilience Centre, Stockholm University

Renewable energy capacity quadrupled across the planet over the past decade and energy from solar power increased 26 times from what it was in 2009, according to an international report released today.
The Global Trends in Renewable Energy Investment 2019 report finds renewables accounted for 12.9 percent of global electricity in 2018—up from 11.6 percent in 2018. (The report excluded hydroelectric power, which, if included, bumps the current renewable share to 26.3 percent of total electricity produced.)

The authors, while optimistic, said sustained renewable energy progression needs to continue if the planet is to avoid the worst potential impact from climate change.
"We cannot afford to be complacent," said Inger Andersen, Executive Director of the UN Environment Programme, in a statement. "Global power sector emissions have risen about 10 percent over this period. It is clear that we need to rapidly step up the pace of the global switch to renewables if we are to meet international climate and development goals.“

https://wattsupwiththat.com/2017/03/23/earth-hour-supporters-propose-carbon-law/
“We are already at the start of this trajectory. In the last decade, the share of renewables in the energy sector has doubled every 5.5 years. If doubling continues at this pace fossil fuels will exit the energy sector well before 2050,” says lead author Johan Rockström director of the Stockholm Resilience Centre, Stockholm University.



http://fs-unep-centre.org/research/report
http://dx.doi.org/10.1126/science.aah3443


30 major cities globally have peaked 
their GHG emissions

Oct 2019: Global GHGs must peak by 2020 in order to limit global temperature rise to 1.5°C. 
https://www.businessgreen.com/news/3082404/c40-30-major-cities-have-already-peaked-their-emissions

Credit: Mrtom-uk

Presenter
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The 30 cities are: Athens, Austin, Barcelona, Berlin, Boston, Chicago, Copenhagen, Heidelberg, Lisbon, London, Los Angeles, Madrid, Melbourne, Milan, Montréal, New Orleans, New York City, Oslo, Paris, Philadelphia, Portland, Rome, San Francisco, Stockholm, Sydney, Toronto, Vancouver, Venice, Warsaw, and Washington, D.C.

Oct 2019
https://www.businessgreen.com/news/3082404/c40-30-major-cities-have-already-peaked-their-emissions

https://c40-production-images.s3.amazonaws.com/other_uploads/images/1923_Peaking_emissions_Media_Pack_Extended_version.original.pdf?1536847923
The world’s leading scientists have calculated that global greenhouse gas emissions must peak by 2020 in order to limit global temperature rise to 1.5°C. New analysis published ahead of the C40 World Mayors Summit confirms that 30 of the world’s largest cities, representing more than 58 million urban citizens, have now reached this crucial milestone.

Decentralized energy
Decarbonizing the grid
Enhanced mobility networks
Optimizing building energy use
Improving waste management



https://www.businessgreen.com/news/3082404/c40-30-major-cities-have-already-peaked-their-emissions
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New climate secretary reports on global leveling off of CO 2 levels



CA first state to reach net negative emissions 
Kickstarts nation & world into speed & scale climate action

February  2030



Presenter
Presentation Notes
Retro- vitural headlines– by then you’ll ve able to be in the story you are reading about!



Thank you!
ellie@theclimatecenter.org
www.theclimatecenter.org

“Look again at that dot. 
That's here. That's home. 
That's us. On it everyone 
you love, everyone you 
know, everyone you ever 
heard of, every human 
being who ever was, lived 
out their lives…. To me, it 
underscores our 
responsibility to deal more 
kindly with one another, 
and to preserve and cherish 
the pale blue dot, the only 
home we've ever known.” 

Carl Sagan, Pale Blue Dot: A 
Vision of the Human Future 
in Space
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Earth view from Saturn:  Pale Blue Dot– Point Blue--

“Look again at that dot. That's here. That's home. That's us. On it everyone you love, everyone you know, everyone you ever heard of, every human being who ever was, lived out their lives…. There is perhaps no better demonstration of the folly of human conceits than this distant image of our tiny world. To me, it underscores our responsibility to deal more kindly with one another, and to preserve and cherish the pale blue dot, the only home we've ever known.” �
Carl Sagan, Pale Blue Dot: A Vision of the Human Future in Space
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