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EDUCATORS CREATING A
CLIMATE FOR CHANGE
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FACT:

THE EARTH IS

WARMING AND WE
ARE CAUSING IT




CONSENSUS ON CONSENSUS:

A SYNTHESIS OF CONSENSUS ESTIMATES ON HUMAN-CAUSED GLOBAL WARMING
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UPPORTING
FACTS
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FACT 1:
CO, IN THE

ATMOSPHERE IS

INCREASING
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“ ATMOSPHERIC CONCENTRATIONS OF ,,
CARBON DIOXIDE, METHANE, AND NITROUS
OXIDE HAVE INCREASED TO LEVELS

UNPRECEDENTED IN AT LEAST
THE LAST 800,000 YEARS.

CO, CONCENTRATIONS HAVE INCREASED

BY 40% SINCE PRE-INDUSTRIAL TIMES,
PRIMARILY FROM FOSSIL

FUEL EMISSIONS...

IPCC STATEMENT ON INCREASES IN ATMOSPHERIC GREENHOUSE GASES, SPM, 2013




FACT 2:
THE EARTH IS

WARMING
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1.0

0.8}

0.6

0.4}

0.2}

0%

NASA GISS GLOBAL
TEMPERATURE RECORD

Global Mean Estimates based on Land and Ocean Data

—a— Annual Mean ‘
- |Lowess Smoothing / =
Nma)
A\ '/
i / \ 4 )1‘4 ' ' ‘1
R 17 Lax WU |
0l ‘ T |

| Oy /
| NG

http://data.giss.nasa.gov/gistemp/ l . NASA/GISS/G!STEM P/v3
80 1900 1920 1940 1960 1980 2000 2020

2016
2017
2015
2018
2014

Lamont-Doherty Earth Observatory
COLUMBIA UNIVERSITY | EARTH INSTITUT




MEAN HUMAN HEIGHT
IN THE UNITED STATES

Mathez, E. A. and J. E. Smerdon, Climate Change: The Science of Global Warming
and our Energy Future, 2" Ed., Columbia University Press, October 2018.
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MANY DIFFERENT warminG SicnaLs

[

Air Temperature
ﬁWater Vapor

in the lowest few Km (troposphere)
@Sea Ice Area

A

J.')"
iy
) F Iy
P B

Over Land

. N |
Snow Cover

ﬁMarine Air Temperature

Sea Surface Temperature

L seaove

ﬁOcean Heat Content

IPCC, ARS, 2013

Lamont-Doherty Earth Observatory

COLUMBIA UNIVERSITY | EARTH INSTITUTI




“ WARMING OF THE CLIMATE SYSTEM IS ,,

UNEQUIVOCAL

AND SINCE THE 1950S, MANY OF
THE OBSERVED CHANGES ARE

UNPRECEDENTED

OVER DECADES TO MILLENNIA.

|PCC STATEMENT ON WARMING, SPM, 2013




FACT 3:

CO, Is THE CAUSE
OF THE WARMING




THE GREENHOU.SE EFFECT

Some solar radiation Some of the infrared radiation
is reflected by / passes through the atmosphere.
Earth and the Some is absorbed by greenhouse
atmosphere gases and re-emitted in all directions
. by the atmosphere. The effect of
F ! this is to warm Earth's
" « surface and the

Earth’s Surface lower atmosphere.

-

N

N\

Some radiatio
is absorbed
by Earth’s
surface and
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TEMPERATURE AND CO,
IN THE PAST
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WHAT is WARMING THE WORLD?

+2°F warmer

Observed

This line shows the measured, or
"observed," land-ocean temperature

1880-1910
Average

1880-2015
-2°F cooler

http://www.bloomberg.com/graphics/2015-whats-warming-the-world/
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FACT:

THE EARTH IS

WARMING AND WE
ARE CAUSING IT




1 MoOST b

OF THE OBSERVED INCREASE IN
GLOBAL AVERAGE TEMPERATURES
SINCE THE MID-20TH CENTURY IS

VERY LIKELY DUE

TO THE OBSERVED INCREASE IN

ANTHROPOGENIC
GHG CONCENTRATIONS.

|PCC STATEMENT ON GLOBAL WARMING AND HUMAN INFLUENCE, SPM, 2014




THE IMPACTS OF
CLIMATE CHANGE ARE

HERE
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QUESTION:

WHAT DOES THE
FUTURE HOLD?




HOW WILL WE GENERATE
ENERGY IN THE FUTURE?
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HOW WILL WE USE ENERGY IN
THE FUTURE?




How WILL COUNTRIES
- CONTINUE TO
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How MANY OF US WILL THERE BE
IN THE FUTURE?




WARMING AND OUR FUTURE
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LAST GLACIAL MAXIMUM:
~4-5°C COLDER

546 m

gl

https.//en.wikipedia.org/wiki/Lower - Manhattqn
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21 OO IS NOT THAT FAR AWAY
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2100

GLOBAL MEAN TEMPERATURE RISE
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PROJECTED | EMPERATURE CHANGES IN THE US
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By 2035, NE is projected to be more than 3.6°F (2°C) warmer
than the preindustrial era.
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ANNUAL TEMPERATURE-RELATED DEATHS
IN MANHATTAN, NEW YORK

NYC Tri-State Region
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cy/assets/documents/global_warming/The-
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SEA SURFACE TEMPERATURES ARE ALSO
CHANGING ON THE NORTHEAST CONTINENTAL SHELF

3 summer Observed Sea Surface
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MARINE LIFE IS CHANGING
ON THE NORTHEAST CONTINENTAL SHELF

Gulf of Main Lobster Southern NE Lobster
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EXAMPLES OF IMPACTED NE INDUSTRIES

 OUTDOOR RECREATION INDUSTRY
« ~$150 billion in consumer spending to the NE economy
« Supports more than 1 million jobs across the region.

 AGRICULTURE, FISHING, FORESTRY, AND RELATED

INDUSTRIES

« ~$100 billion in economic activity annually

« Supports more than 0.5 million jobs in production and
processing region-wide.

* NE WINTER RECREATION INDUSTRY
« Between $2.6-$2.7 billion in revenue annually
« Supports ~44,500 jobs

4th National Climate Assessment, 2018
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SEA-LEVEL RISE
IN NEW YORK, NY
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WHY DO WE CARE ABOUT SEA-LEVEL RISE?
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INCREASED URBAN
VULNERABILITY
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THoSE mosT VULNERABLE...
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CLIMATE CHANGE DOESN’T MEAN THE END OF THE

WORLD

IT REQUIRES US TO PREPARE AND BE SMARTER...
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SoME HELPFUL RESOURCES

NASA/GISS Global Temperature Record

https://data.giss.nasa.qgov/qgistemp/

Moana Loa Atmospheric CO2 Data

https://www.esrl.noaa.qgov/gmd/ccgg/trends/

What is Warming the World Animation

http://www.bloomberg.com/graphics/2015-whats-warming-the-world/

4th US National Climate Assessment
https://www.globalchange.gov/nca4

Sea Level Rise
https://sealevelrise.org
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SOLAR POWER POTENTIAL

Mathez, E. A. and J. E. Smerdon, Climate Change: The Science of Global Warming
and our Energy Future, 2" Ed., Columbia University Press, October 2018.
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WORLD'S FIRST COMMERCIAL PLANT FOR
DIRECT CARBON CAPTURE

Opened 2017

. 900 TONS
t’ -~ €O, CAPTURED

~ ANNUALLY
(~200 CARS) |

<A I & .y
. &

h!tp:/lwww.sgighcerpﬁg.drg/news/2017/067switzerla i ;j ,'g'gsucking-carbon-dire
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COURAGE,

NOT HOPE...

COURAGE IS THE RESOLVE
TO DO WELL WITHOUT THE
ASSURANCE OF A HAPPY ENDING.
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Here Comes Solar




Community Solar




Green Workforce Training

-







1GREEN
DESIGN LAB

Professional Development Training: Climate and STEM

e Effective STEM programs are
interdisciplinary and go beyond
teaching environmental literacy to
preparing students for STEM
careers.- Next Generation Science
Standards

e School systems should do more to
ensure that English-language
learners have access to STEM
education. — National Academies of
Sciences, Engineering, and
Medicine

Teachers practicing hands-on solar labs * Teachers lack PD opportunities
focused on climate change-
National Center for Science
Education



1 GREEN
DESIGN LAB PD Training: Focus on Partnerships

Soldering solar powered USB cell phone chargers Building Mobile Solar Chargers
* NYC Solar Schools  CareerCLUE
Program * Environmental Justice

* Multilingual Learners Programs



1GREEN Climate Change PD: Focus on Careers and hard skills
DESIGN LAB

Students working on a Mock Solar Installation




Key Learning and Takeaways

Green Job training can take
many forms

City agencies can support | /\ﬂ? \M(’m/@aME é Klih
climate goals with teacher o
=

preparation and workforce
development

Workforce Development starts
in middle and high school

Educational networks can
connect an entire industry
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Principal Greta Hawkins
Assistant Principal Gayle Gordon

https://www.ps90.org/

Follow us on Twitter at
https://twitter.com/ps90jed




2017 GrowNYC DSNY Super Recycler!

Division
PSg0

The Magnet School for
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“Like climate change, the conditions of our
communities are the consequence of a long
history of extraction. We share legacies of
fighting colonialism, as well as race, class and
gender oppression, while advocating for
environmental justice. And we share vision,
values and principles that guide our
environmental, economic, and social justice
organizing. Our communities are the first and
most impacted by the storms, fires, floods
and droughts, and are disproportionately
burdened by the pollution, poverty and
systemic violence associated with the
multinational corporations driving these
ecological crises.” Elizabeth Yeampierre



Fact: Cities Produce A Lot of Waste and
Pollution.
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Map

The city recently estimated that

up to 2,700 premature deaths a

year could be attributed to fine

particulate matter and ozone in
the air.

Roughly 410 out of every 10,000
Bronx children visited the ER for
asthma symptoms in 2015,
according to the latest data the
+ health department. Citywide the
- asthma-related ER rate is 223 out
of 10,000 children.



When it rains, it
pours raw sewage
into New York City’s
waterways.

Stormwater runoff
directly enters local
waterways in about
a third of the city.



Land

Brownfield Sites in New York State
Remediation Programs

® MANUFACTURED GAS PLANTS

@ BROWNFIELD CLEANUP PROGRAM
ENVIRONMENTAL RESTORATION PROGRAM

@ STATE SUPERFUND PROGRAM

@ VOLUNTARY CLEANUP PROGRAM

@ MAJOR OIL SPILL

- -

-Brownfields

New York City has over 10,000
properties designated by the
City as subject to mandatory
environmental study and
management.



The Three P’s

Processed
Packaged
Poor Quality




Go Vegan! A Healthy You, A

Healthy Planet!
m
REENHOUSE

ACRES RAINFOREST
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Waste Management

NYCHA launched a recycling action plan in February 2015. Two
developments started recycling in May 2015; since then, staff have
worked with residents and partners like the DSNY, GrowNYC, Green

City Force, and NYC Service to bring recycling to all 328 developments.

2017 Composition of NYCHA Refuse

NYC Residential Waste Profile in 2017
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In a landfill far
far away...

sicht 10%

OUT OF

MIND.




' are WE doing to Educate

Metal Glass

Cartons



Air Quality

* Planting and Care for our 20
Trees on our property

* School Garden

* Free Plant Giveaway

* Awareness and Education
* Community Outreach

* Encourage the use of public
transportation

* Air Quality Testing

* Signage and follow through



Water

* World Ocean Day

*Beach/ School yard
clean up

*Billion Oyster Project

*Bring Your Own
Bottle Campaign

* Two Water Stations




Health and Wellness

One of 4 Vegetarian School in NYC

Health and Wellness Curriculum

Parent Wellness Presentations

Mental Health Consultant/ Dentist and Vision
Garden to Café / Indoor Garden and Hydroponics systems
After School Wellness Programming

Monthly Yoga

Active Design Yoga stations

Monthly Newsletter and Morning Announcements
Family Food Night and Family Fridays

Monthly Exercise programming

Sensory Room

CookShop

SEL Curriculum

P.O.W.E.R. Programming for parents



10 Stream Recycling
Share Table

PS 90’s Material for the
Arts

Composting and
Vermicomposting
Waste Data Collections
Waste Inspection and
Audits

Energy Saving Campaigns
Green Team/ Wellness
Committee
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Advice 1

Administration

Support + Passion + Students = Success

Simple Formula



Advice 2

Focus on one thing
you can be successful
iIn and are passion
about.




Marc Rolla

PS 90 The Magnet School for Environmental Studies
and Community Wellness

Science and Wellness Coordinator
marcerolla@yahoo.com
mrolla@schools.nyc.gov




THANK YOU

Please visit
www.tc.columbia.edu/sustainability




