
















Click this slide to watch the Green Schools 
Challenge training video

https://vimeo.com/106447106








SUSTAINABLE ENERGY FOR 

A WARMING PLANET
Jack Parker, Professor Emeritus 

Chemistry, Environmental Science, 

Florida International University
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WORST IMPACTS WILL BE ON 
POOREST COUNTRIES,   WOMEN,  FOOD SECURITY

DROUGHTS IN

AFRICA IMPACTS ON 

WATER & WORLD 

FOOD SUPPLY



CO2 & FOSSIL 

FUEL 

COMBUSTION

~400 ppm 

highest in

800,000 yrs



GLOBAL WARMING OR NATURAL VARIABILITY??

_________________________________________

_________________________
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GLOBAL WARMING AND NATURAL VARIABILITY

{UP 1.6OF 

IN 50 YRS
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CLIMATE CHANGE DENIERS:  No Warming Last 15 Years!

1998-2013: Slight increase in Temperature of the Atmosphere BUT

• LAST DECADE: VERY LIKELY THE WARMEST FOR 2000 YEARS

• 13 WARMEST YEARS WERE IN THE LAST 15 YEARS

• INCREASE IN COOLING AEROSOLS FROM CHINA COAL BURNING, 

AND, **CHANGING OCEAN CURRENTS LEADING TO 

RAPID WARMING OF DEEP OCEANS

 

~90% OF HEAT INTO OCEAN



MAJOR FEEDBACKS (Reinforcing Cycles = + )
In Models

 Melting Glaciers/Sea Ice + 
(Darker surfaces & from SOOT)

 More water vapor +

 More clouds + or –

NOT in Models

Methane from Permafrost & 

Seabeds + or +++



Climate Change Science

 U.S. NATIONAL ACADEMY OF SCIENCES:

“Global climate change caused by human activities

is occurring now, and it is 

A GROWING THREAT TO SOCIETY.”

 97% OF CLIMATE RESEARCH SCIENTISTS 

SURVEYED SAID HUMANS ARE CAUSING 

GLOBAL WARMING



IMPACTS/OBSERVATIONS



RECENT INCREASE: EXTREME WEATHER EVENTS
“WATER CYCLE ON STEROIDS”    4%  INCREASE IN WATER VAPOR

ARIZONA 2014

COLORADO 2012

WEATHER EVENTS

CLIMATE CHANGE



EXTREME HEAT, 

DROUGHT, FIRE

 United States  2011/12

 HOTTEST  MONTH and 12 MONTH 

PERIOD ever recorded         

 MORE BILLION-DOLLAR 

DISASTERS than in U.S. history

 WORST DROUGHT since 1930’s

 Fire

 FIRE SEASON: 40% LONGER

 LARGER MORE INTENSE FIRES

WEATHER 

ON 

STEROIDS





WORSE THAN WE THOUGHT:

SURPRISES

ARCTIC SEA ICE

NEW ALLTIME LOW 2012

INCREASE IN HEAVY 

SNOWFALL EVENTS

WHAT HAPPENS IN THE ARCTIC

DOESN’T STAY IN THE ARCTIC!



WORSE THAN WE THOUGHT: 

SEA LEVEL RISE

ANTARCTICA 

WARMING

RAPID ICE MELT 

IN GREENLAND

JULY 

2012





SEA LEVEL RISE         NEXT TWO DECADES

Well-field 

Area

MIAMI BEACH

FLOODING

FROM SFWMD 

FLORIDA 

2075?

Saltwater 
Intrusion, 2009



OCEAN and COASTAL ECOSYSTEMS

“FUNDAMENTAL AND 

IRREVERSIBLE 

TRANSFORMATIONS”

 Temperature up over 1oF

 Ocean Acidification

impact on calcifiers

 Rapid decline in 

Phytoplankton

CORAL REEFS

BLEACHING

MANGROVES



QUESTIONS ?????

SCIENCE  

AND ENVIRONMENTAL 

IMPACTS

CLIMATE CHANGE:



CLIMATE CRISIS: WARMEST IN 10,000 YEARS!!

SOLUTIONS
80% REDUCTION IN CO2 BY 2050

Up 7oF by 2100------>

<------Avoiding Dangerous Climate Change------>



ADAPTATION/RESILIENCE
GREEN INFRASTRUCTURE: 

• USE NATURAL SYSTEMS SUCH AS SAND DUNES/ 

MANGROVES/CORAL REEFS TO BUFFER WAVES AND 

STORM SURGES

BUT



HIGHEST PRIORITIES: 

 STOP BURNING COAL: 

U.S. & CHINA!

 CARBON TAX/OFFSET FEE

ON ALL FOSSIL FUELS

 EXPAND 

 USE OF ENERGY EFFICIENCY & CONSERVATION 

 RENEWABLE ENERGY



HIGHEST PRIORITY: 
CAP TOTAL  EMISSIONS @ ~900 GTONS OF CO2

STOP BURNING COAL!

STOP THE KEYSTONE TAR-

SANDS PIPELINE!    350.org

REPLACE 

WITH MORE

EFFICIENT 

NATURAL GAS ???

LEAVE DIRTY FOSSIL FUELS IN THEGROUND!



METHANE SOURCES
(ABOUT 60X THE WARMING!)

 Livestock (Particularly Cows)

EAT LESS MEAT AND DAIRY

 Municipal Landfills

Methane Capture

 Oil And Gas Drilling

(Fracking)



NATURAL GAS
THE KEY TO HIGH-EFFICIENCY ELECTRICITY??

 Natural Gas High Efficiency Power Plants

 On-site Power with Natural Gas CHP

(Combined Heat and Power)

 Solar/Natural Gas 

Power Plant

FPL 

SOLAR/GAS

HYBRID

FRACKING

Only Expand Natural Gas/Fracking  with 

stringent regulations on
1. METHANE LEAKS

2. WATER POLLUTION

3. WATER USE

WILL NEED A CARBON TAX!





Keep Waste out of Landfills!
 RECYCLING—Most Important: BUY Recycled

 REUSE

 Buy at Goodwill, not just donate

 Reuseable Grocery Bag

 Rechargeable Batteries

 REDUCE Food Waste

 Restaurants: Reusable 

Take-out Container

 At Home:  COMPOST

 REDUCE Yard Waste

 COMPOST

 Mulch

 Make Biochar

BIOCHAR



WASTE-TO-ENERGY POWER PLANTS

 Biomass Power Plant using 

LOCAL Resources like Wood,

Wood Waste, Wood pellets

 Municipal Waste-to-Energy Plant using Pyrolysis or Gasifier

 Use Algae to Convert 

Sewage into Biofuel





ENERGY –EFFICIENT BUILDINGS
 MORE THAN 40% OF ALL 

ENERGY FOR BUILDINGS

 NEXT TWO DECADES: 

GREATER POTENTIAL THAN 

ALL RENEWABLE ENERGY 

SOURCES COMBINED
GREEN ROOF

WHITE REFLECTIVE ROOF



HANDOUT ON 

RESIDENTIAL  ENERGY EFFICIENCY

HOT WATER: Water Efficiency and 
Conservation
 Low-flow showerheads 

 Faucet aerators

 Shorter showers

 Wash clothes in cold water 

(Use cold water detergent)

 Buy WATER-EFFICIENT 

FRONT-LOADING 

CLOTHES WASHER

 ENERGY STAR APPLIANCES:
1. REFRIGERATOR (NOT IN GARAGE!)

2. DISHWASHER

SOLAR 

WATER 

HEATER

INVESTMENT: 15%/YEAR



Reduce Air Conditioning by 50%
 SMALL, HIGH-EFFICIENCY (SEER 16) AIR CONDITIONER

 White Reflective Roof or Radiant Barrier

 More Insulation and weather-stripping

 Plug Duct Leaks

 A.C Thermostat up 1oF   (saves ~5%)

 Ceiling Fans  (particularly in bedrooms)

 ENERGY EFFICIENT  

LANDSCAPING: 

 Drought-resistant native trees

 on East, South and West sides 

 Mature canopies 

adjacent to building

WALL UP TO 25oF COOLER





XERISCAPING--Water Efficient Landscaping

USE TREE TRIMMINGS FOR MULCH

GROUND COVER NOT GRASS
Irrigation Water

1. Largest use of 

residential water

2. Energy-intensive

1. Water grass only once 

per week in dry season

2. Reduce grass area with 

shrubs/ground cover

3. Plant drought-tolerant 

native plants

4. Mulch heavily



URBAN SUSTAINABILITY

URBAN DESIGN

TREE-SHADED SIDEWALKS 

BIKING/WALKING 

BIKE SHARING CAR SHARING

BUS 

RAPID

TRANSIT



SOLAR  ELECTRICITY 

SOLAR PV CELLS
 Increasing about 44%/yr, 

 World: 140,000 MW: Germany#1 (U.S:12 GW)

 Costs rapidly declining:  7c/kwh to 20c/kwh

 Minimal environmental impacts, NO CO2

 BUT Low Efficiency 

GREEN JOBS
Zero-energy Habitat House



RAPID ADVANCES IN SOLAR ELECTRICITY

BUILDINGS:   MINI-POWER PLANTS!
SOLAR WINDOWS

Nano-layer of Graphene (bottom) 

plus molybdenum disulfide (above)

HIGH-EFFICIENCY 

SOLAR CELLS 



ENERGY STORAGE & FUTURE MOBILITY 

2012 PRIUS PLUG-IN HYBRID--95MPG

LITHIUM 

ION 

BATTERY

Stacked + Driverless Cars for

Parking and ExpresswaysSOLAR ROADWAY



Global Warming is 

“BREATHTAKING OPPORTUNITIES 

DISGUISED AS INSOLUBLE 

PROBLEMS” John Gardner, 

Founder, Common Cause

ORGANIC SOLAR CELLS



MOST IMPORTANT POINTS
THINK GLOBALLY, ACT LOCALLY

Get informed on Climate Change: 

Science, Mitigation and Adaptation

Skepticalscience.com 350.org CLEOInstitute.org

1. Stop burning coal; stop the Keystone oil-sands pipeline

2. Make our cities more livable/sustainable

3. Expand the use of energy-efficiency technologies and 

conservation, particularly in developing countries

4. Expand Renewables--wind and solar energy

5. Promote earth ethics and urban sustainability education

(MDC Earth Ethics Institute and Citizens for a Better South Florida)
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Click this slide to watch the Young 
Voices for the Planet video.

http://www.youngvoicesonclimatechange.com/movie_dreaming.php





