Climate Change

Urgent problem requiring immediate investment in solutions
AGEWYRREINE I ETy
Scripps Institution of Oceanography
University of California at San Diego




Climate change can reach crisis levels in few
decades, affecting rich and poor ; young and old.

* Plenty IGBIESSOIBTTONS are available

 We have a decade to |mplement these solutions

* Enormous investments are needed to accelerate the
Implementation




Climate Change Science Is Data Driven

NASA’s Earth Radiation Budget Experiment UCSD Scripps UAV System
Ramanathan, Barkstorm and Harrison, 1989 Ramanathan et al, Nature, 2007




Carbon Dioxide Blanketing the Earth

Atmosphere: A Thin Shell

" Added 2,000, ood 000,000 tons of CO, Since 1750



Made a prediction 37 Yrs ago to test the theory

15 AUGUST 19680 g SCIENCE:

Detecting Climate Change due to.

Increasing Carbon Dioxide

Roland A. Madden and V. Ramanathan

Prediction

Warming Due To CO, Should Be Detectable By
Year 2000



"Unequivocal “Warming of the Planet:
IPCC, 2001 & 2007
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"Unequivocal “Warming of the Planet:
IPCC, 2001 & 2007

al Mean Temperature

(Do) s@inieIadWa) uesaw
|eqolb Jenjoe pajewnsy

o
()]
(w)]
1
-
0w
[m)]
E
[®]
=
O
=
Q
(%]
=
Q
e
@
=
0

1860 1880 1900 1920 1940 1960




CALIFORMIA

411

Exceeding 2 C

1~ 2030s

2010
| |

Consider CO,

Each trillion tons
contribute about 1.3°F
(0.7°C) warming




Next 30 Years: My Prediction

15 years: Exceed threshold for dangerous climate change
35 years: 50% chance for 2C (3.6F) warming

5% Chance for Catastrophic Changes

(In addition to floods, intense storms, wide spread droughts)

« 3.5 Billion Exposed to Deadly Heat

« 2.4 billion Exposed to Dengue, Chikungunya & 20 Viruses
« Severe wide spread droughts

 Setting the stage for sea level rise > 7 feet (2 meters)

* \elocity of Changes will be too fast

« Multiple Tipping Points for Natural Systems



How do you relate to a 5% probable event?

We are sending our children and grand children
on that plane!!




5% Probability: Drought Index for 2080-2099:
NOAA-Princeton Univ Model Study [ From Cook et al, 2014):




Drought in 2015 14% land area In severe to

extreme drought; highest since record began in 1950.
climate.gov/print/816791
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PERSPECTIVE

PUBLISHED ONLINE: 26 OCTOBER 2012 | DO 10.1038/NCLIMATE1S62
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The Pontifical Academy of Sciences
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Fate has put a spirit in
his behest
Drives him madly on

without a pause
Whose percipitate

& rash behest
O’erleaps the joys of

Earth & Natural

Laws
From: Goethe: Faust

Adapted From: McMichael, 2017
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Coming together to solve climate change.
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Map of Potential Projects

Solution Cluster

D 7 - Building Resilience

https://publi
ntialProjects/
count=yes&p



https://public.tableau.com/views/MapsofPotentialProjects/Dashboard1?:embed=y&:display_count=yes&publish=yes
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Climate Changc Solutions

Who We Are

Authorc.hlp
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We are developing a
transformational vision
and mission, not only
for California’s role in
climate change, but also
a vision for the future

of the state in a rapidly
transforming world.




'." California Collaborative for

'\~/ Climate Change Solutions

W CAS proposas comvening exparts from the privata soctor, academia and govemnment
1o deviso 3 cosa set of domerstration peojects which meet the CAS mission statemant
and otoria of producing local benefits with global impact. The demaonstraticn projects
b il includa: massive transformation of sockety through mnovative aducaticn projects
fargoting schools, colioges and adult education; testing advanced minl and micro grids
of renow abla power genaration; daveloping hydrogen generated wsing solar chargy

25 ancrgy catnes; carbon axtraction through soll restoration; Innovative agricskurg
practices to freduca emissions of GHGs sudh as nitrous oxida and mathane; restoration
of solls and forasts o capture atmospheric carbon; among others. Tha projects would
address the following sclutions clustars:

Start by doing what's necessary; then do what's possible;
and suddenly you are doing the impossible.

— France of Aese

CLLS"T':.Q 1 :
Science Solutions Cluster

Devdop mbust monitorng snd svslsetion of demcnstresion peogects

CLUSTER 2
Societal Transformation Solutions Cluster

Creste » manive incresse in publc support for dimate miigeton

CLUSTER 3

Governance Solutions Cluster
Ensue local end stese eforts are embibous ¢nm5h for the r_‘ulcr\?

CLUSTER 4

Market Mechanisms &
Instruments Solutions Cluster

Ensure solutions promote & Just tremaition for sl Calfomans s well e » futum
dirmaio-smart wordorce

CLUSTER S
Technology Solutions Cluster

Fird the mncvwinve techocioges thet heve mazirmum impect

CLUSTER &

Restoration of Agriculture,

Forests and Soils

Enswre effiox focus on reducing GHG's from retuml and managed lends sand
extraction of stmaosphenc cecbon

CLUSTER 7

Mitigating Impacts on Californians
Enzue Calfommm are grean the mscurc to adapt 1o the exating wmpaects
of dimate chenge.

The St ssver, chaters wars Skon brre e Uroverstly of Cafomah Bercing the Cave Repos frépuic-corbare
TdtpurnrelD) L uod ady/_Meatiendng te-Cuve i) d wem Totaaed n n by the Cafforis agenarcs
o arting ¢ poiktcs srssdans, 3 wel 3 Be bokd dage Be Sl fow mcectly Sten 0 teed he odion cawe
Thae e ctjectes of CAS & k= develp scbitie wissora e 3 iz dodern Thees htors sgroeert 30 megratad
FpTach fut nckcdes Lyl gash 1o XS OB tas Ty Brmugh neectile eanety v Y rae gash e
meckaorg short dved detre colutares remedolely Duking on (oM BCTeE B NCIUage 30N
Qoverorcs wgiators and rurteltosed Matumeaniy Jrd Duang IMoebee Xoadhes n aduoton,
Semaoton, NS o fas T enoounce X#udng and betowecd crgm




C4S will pull
on four levers
to drastically
reduce climate
pollution and
bend the
warming curve
below 1.5°C.

,“' Calif;ornizl Collaborative for )
'\~/ Climate Change Solutions

THE
CARBON
LEVER
e hawa to peall on this kevar to being down
marbon emissions to e by 2060 This @n
ba achioved by comarting ALL end uses o
alectricity and genarating the alectridty by
solar, wind, geotharmal, bvdro, and nucaar
= fugls, axcept In the casa of airradtwhers
licpaid fusls or ydrogen mada of enewables
hawa to be usad.

LONG LIVED
CLIMATE
POLLUTANTS

warming polkstant & m s

by agricuttura. Agriceture also amits mathana
{am SLCFI. Mew techriques and botiomoep
Innoyations ane baing developed 1o mduca
MO amissions: from agricules, promoiing
haalthy solls without redecing mop yields.

SHORT LIVED
CLIMATE
POLLUTANTS
1I1_hEVER

& SLCPs kawer B neaded to redur
amissions by 50% bo 100%. O tha shalf
technologies are mostly arallable for tha
SLCPs bt they kawa to ba improved for
scalahility.

ATMOSPHERIC
CARBON
EXTRACTION
LEVER

Tha ACE (Atmospharic Carban Extraction]
laear s required to pull and extract the ©0,
that will be emitted boginning 38 untll tha
‘Hime wa readh carbon newtraliy.




“ Ca]ifprnia Collaborative for .
\« Climate Change Solutions

Applied Knowledge Creation
Wk with the Cafilornms scad fty (peblic eod private) to innovats

LA

and Gevelop s cvatesady techndiogy wid eduern solitens and pikt Frey

Fund Generation
Engege stute sgencm, Under?2 MOU fedonl age
ﬁhmwmdwdlhr&gbhmmm

BETA Testing

Work deecty with industries, Cafifornia scademe matitutions, meyon of cties
whe signed the 100X by 2035 renewsbles pledge, sed other jusadictons to
succaashully implement demonatration projects.

Private-Public Partnership

Work with sdustnes, foundetions and xtete and locsl governmenta to scoslersts,

brosden and despen commercslinstion in the sarly-adopter market.

The C4S Platform

Theee 3m cumonty rany ofiors 1o pulf oo 3 baur levers Bt hay 2 Dagely ecoorsirotad. The bmcarmentd geal

of CAZ In o crastcaily recicn ha trme £ Lk Fom acwdace owaton D 3dkor i Ma fekd 3nd B wiecrte O en ACCQSS
dewﬂﬂ-nm-fmhmmnnﬂemdmrac.‘burahl_:n_ p

CAS propoee bo bt 31 plaSoen kr chats a2cre d camoeston o Rt wel w3 Creste e cpen detas portsl end trensparent aclection process with s collsborstve
SRATC e Iy 30T @D I YA IXILord talackiz 3nC rancl oDl o aacrm: S0 Tk gowvernance model, in which orieris will canter on cesting locsl benefits for
S3derce mm-mmaaMmmmmm,w_m,m
nd non-pei mitutiors m Calamia e wil et the affocy of ndvicka! clrals rmovadors o ety
coat eflectvenoax arci wer frerclinea. The Sitiorr wil focos ot fve mdor checives

Caliomiara i termz of job creston, readience, publbc haxkh with potential gobed

GHG recuctions st scele




Consider CO,

2.0°C

1.5°C 1.5°C

2030s
2050s

1°C
2018




UNIVERSITY
CALIFORNIA

Vanishing Arctic
Sea Ice
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2 Minutes Parking Lot
Pitch

ay 06, 2014
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A New Alliance Between Science, Religion And Policy
April 281 2015 Summit With The Unlted Nations

Human-induced climate change is a scientific reality, and its decisive mitigation is a moral and
religious imperative for humanity;

In this core moral space, the world’s religions play a very vital role. These traditions all affirm the
inherent dignity of every individual linked to the common good of all humanity. They affirm the




Omaha, Nebraska. February 21, 2018
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