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CARPOOLING TO SUMMER SUNDAY AT BNL




THE MOST EFFECTIVE WAY TO
DOUBLE THE FUEL ECONOMY
OF A CAR . ..

IS TOPUT TWO £
PEOPLEINTT! 85




CARPOOLING CAN SAVE MORE THAN GAS
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HOW DO ENERGY AND OXYGEN
GET TO YOUR MUSCLES?

External respiration

Pulmanary
anery

Pulmonary
waur
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vena cava ' ¥ lung Systemic Systemic
/ Veins artenas
. [ heart
posterior / 77 ;
vena cava - stomach
Iwer aorta
f .
portal vein spleen
kidney
capillary bed intestine Internal respiration
Tissue cells

http://lwww.prevent-stroke-and-heart-attack.com
http://library.thinkquest.org/5777/cir1.htm
http://newstt.com/how-is-circulatory-system-and-the-digestive-system-related/



WHERE DOES YOUR FOOD
GET ITS ENERGY?

www.ems.psu.edu/~pisupati/ACSOutreach/
Petroleum_1.html
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WHERE DOES YOUR CAR
_GET ITSENERGY?
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WHERE DOES GASOLINE
GET ITS ENERGY




CO-

Carbon Dioxide



ATMOSPHERIC CARBON DIOXIDE 1S INCREASING
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New JJork Eimes

Late Edition

Today, cloudy, showers, thunder-
storms, high 74. Tonight, showers,
storms, then clearing, low 55. To-
morrow, clouds and sun, breezy,
high 69. Weather map, Page C8.

NEW YORK, SATURDAY, MAY 11, 2013

$2.50

Heat-Trapping Gas Passes
Milestone, Raising Fears

CO0, at Level Not Seen in Millions of Years,
Portending Major Climate Changes

By JUSTIN GILLIS

The level of the most important
heat-trapping gas in the atmos-
phere, carbon dioxide, has
passed a long-feared ‘milestone,
scientists reported Friday, reach-
ing a concentration not seen on
the earth for millions of years.

Scientific instruments showed
that the gas had reached an aver-
age daily level above 400 parts
per million — just an odometer
moment in one sense, but also a
sobering reminder that decades
of efforts to bring human-pro-
duced emissions under control

are faltering.
Tha hact awvailahla ovidonco

the high level.

The new measurement came
from analyzers atop Mauna Loa,
the volcano on the big island of
Hawaii that has long been ground
zero for monitoring the world-
wide trend on carbon dioxide, or
CO,. Devices there sample clean,
crisp air that has blown theu-
sands of miles across the Pacific
Ocean, producing a record of ris-
ing carbon dioxide levels that has
been closely tracked for half a
century.

Carbon dioxide above 400 parts
per million was first seen in the
Arctic last vear and had alzo



WHERE IS ALL

THIS CO>
COMING FROM?

WHO IS
RESPONSIBLE?
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HOW MUCH CARBON
. 1S IN'A GALLON
{ n OF GASOLINE?
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All of this carbon goes into the
atmosphere as carbon dioxide when
you burn the gasoline In your car.
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Most-radiation is
absorbed by the Earth's
surface and warms it,

Infrared radiation is
emitted from the
Earth's@trfacess

F

4 |I|I|I|I|I|I|I|I|I|I|I




he Greenhouse Effect

Some solar radiation Some of the infrared
.- ?ﬂeﬁtEd dbyhthe radiation passes through
Al ancs the the atmosphere,

R Reph e and some is absorbed and
/ﬂ- re-emitted in all directions
by greenhouse gas

molecules. The effect ot

this is to warm the Earth's

surface and the lower
atmosphere.

CO,, Ca[bon Dioxide

Solar radiatio ATMOS PHE RE

passes through
the clear
atmosphere

Mostiradiation is
absorbed by the Earth's

surface and warms it. Infrared radiation is
emitted from the

Earth'ssurfaces
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THE GREENHOUSE EFFECT

ARTH’S ENERGY BUDGET:
A DELICATE BALANCE

» Sunlight heats the Earth,

* The warm Earth radiates energy (in the form of infrared
radiation, or hedat) back out 1o space,

« Some of this infrared radiation is trapped in the
atmosphere, giving Earth its temperate climate.
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This is the greenhouse effect.
Global average temperature 15°C or 59°F

Without it, the Earth’s climate would
be like the moon's, harsh and severe.

Global average temperature -19°C or -2 °F

AL
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Global average temperature -19°C or -2 °F
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Global average temperature 15°C or 59°F


GLOBAL TEMPERATURE CHANGE SINCE 1850
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Temperature anomaly vs. 1850-1900, K
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Climatic Research Unit, East Anglia, UK
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GLACIERS

A RECORD OF CHANGE



PASTERZE GLACIER, AUSTRIA 1875 - 2004

P T WL

" Pasterze Glacier (site), Austria &6 2004 Gary Bradsch

About 2 km shorter.

Terminus replaced by artificial lake.

Decrease 1n length about 15 meters per year.

In 2003, decrease was 30 m 1n length and 6.5 m 1n thickness.

http://www.worldviewofglobalwarming.org/pages/glaciers.ht


Unknown
http://www.worldviewofglobalwarming.org/pages/glaciers.html


GRINNELL GLACIER
GLACIER NATIONAL PARK 1911 - 2000

[E Garg Brad=ch Photographif @ Gary Braasch Photography

http://www.worldviewofglobalwarming.org/pages/glaciers.ht


Unknown
http://www.worldviewofglobalwarming.org/pages/glaciers.html


MUIR GLACIER - MUIR INLET
GLACIER BAY NATIONAL PARK, ALASKA
1941 vs. 2004

Muir Glacier, William O. Field on 13 August 1941 and by Bruce F. Molnia on 31 August 2004



UPSALA GLACIER, ANDES, ARGENTINA

www.time.com



RHONE GLACIER, VALAIS, SWITZERLAND
1859 - 2001

E Gary Braasel Phatography

Glacial retreat is 2.5 km.

Base 1s 450 meters higher.

http://www.worldviewofglobalwarming.org/pages/glaciers.ht


Unknown
http://www.worldviewofglobalwarming.org/pages/glaciers.html


STUDYING EARTH’S CLIMATE HISTORY

“A Climate Scientist Battles Time and Mortality”

o New -York Times, July 2, 2012
Lonnie Thompson, Ohio State University glaciologist, studies Earth’s
climate history by the ice archive.
The glaciers are melting, erasing our history.






THE NEW NORMAL?

Souris River, Minot, North Dakota, June @

The river surpassed its 1881 record level of 1,558 feet above sea level,
and flooded an estimated 4,000 homes in the city.
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THE NEW NORMAL?
Vicksburg, Mississippi, May Q011

Second highest flood on record; highest since 1937.
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THE NEW NORMAL‘7
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THE NEW NORMAL?
LaGrange, Missouri, April ,
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THE NEW NORMALY?
Daveeg;)rt Iowa, April
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THE NEW NORMAL?

Ehe New Nork Times

Friday, July 20 ,
Widespread Drought Is Likely to Worsen

Ashley, Illinois

“It really is a crisis,” said Gov. Pat Quinn of Illinois after touring ravaged farms in the
southern part of the state. “I don’t think we’ve ever seen anything like this in my lifetime.”
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THE NEW NORMAL?

Ehe New Nork Times

Friday, July 202012)
Widespread Drought Is Likely to Worsen

El Dorado, Kan
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THE NEW NORMAL?

Keeplng the Boats Movm g Along a Mis 51551pp1 Dwmdled by Drought
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THE NEW NORMAL?
U.S. Drought Monitor

Intensity:
|| DO Abnormally Dry

|| D1 Drought - Moderate

| D2 Drought - Severe

B D3 Drought - Extreme

I D4 Drought - Exceptional
Precipitation deficits for the period May through August 2012 were the
most severe since official measurements began in 1895, eclipsing the

driest summers of 1934 and 1936 that occurred during the height of the
Dust Bowl.
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THE NEW NORMAL?

Tornado, Joplin, Missouri, May ,
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Multiple-vortex EFS tornado.
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THE NEW NORMAL?
Springtield, Massachusgtts, June ,

Seven tornadoes from Connecticut to Maine in rare
New England outbreak.
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THE NEW NORMAL?

Tornado Moore Oklahoma May -

EF5 tornado kills 23, injures over 300.
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THE NEW NORMAL?

Tornado, Moore, Oklahoma, May ,
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THE NEW NORMAL?

Tornado, Moore, Oklahoma, May ,
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THE NEW NORMAL?

Sierra Vista, Arizona, June,(’

Third largest fire in Arizona history.
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THE NEW NORMAL?
Monument Fire, Arizona, June ,
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THE NEW NORMAL?
Yarnell, Arizona, J une:
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Nmeteen flreflghters kllled flghtmg blaze
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THE NEW NORMAL?
Yarnell, Arizona, June ,

Are June fires the new normal?
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THE NEW NORMAL?

Colorado Springs, June, 2012
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THE NEW NORMAL?

Colorado Springs, June,2012)
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THE NEW NORMAL?
Colorado Springs, J une,



stepheneschwartz
Oval


THE NEW NORMAL?

Colorado Springs, June 2013
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SUPERSTORM SANDY

SUPER STORM SANDY /m

( SANDY. TRANSFORMS
S INTO POWERFUINOR EASTER
L e— % -

THE NEW NORMAL?



SUPERSTORM SANDY — THE NEW NORMAL?
" v il

Sady extended from Carolinas to Canada, Atlantic to Great Lakes




SUPERSTORM SANDY — THE NEW NORMAL?
New York City




SUPERSTORM SANDY — THE NEW NORMAL?
Breezy Point, Queens, NYC

© Kevin Downs / Demotix




SUPERSTORM SANDY — THE NEW NORMAL?
NYC Subwy
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SUPERSTORM SANDY — THE NEW NORMAL?
Subway, __
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SUPERSTORM SANDY — THE NEW NORMAL?
Verizon Building, NYC
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SUPERSTORM SANDY — THE NEW NORMAL?




SUPERSTORM SANDY — THE NEW NORMAL?




SUPERSTORM SANDY — THE NEW NORMAL?
Rockaway, Queens, NY
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SUPERSTORM SANDY — THE NEW NORMAL?
Fort Lauderdale FL
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SUPERSTORM SANDY — THE NEW NORMAL?
Lake Erie, Near Cleveland OH




SANDY ON LONG ISLAND - THE NEW NORMAL?




SANDY ON LONG ISLAND - THE NEW NORMAL?




SANDY ON LONG ISLAND THE NEW NORMAL‘7
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SANDY ON LONG ISLAND — THE NEW NORMAL‘7
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SANDY ON LONG ISLAND - THE NEW NORMAL?




Looking to the
Future . . .




Prediction is difficult,
especially about the future.
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WHAT WILL BE THE FUTURE CLIMATE OF
ILLINOIS?

It will be as 1f you move Illinois 200 miles south.

But we don t know if 1t will be moving to Georgia or the Texas
panhandle.
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“Gentlemen, it’s time we gave some serious thought

to the effects of global warming.”






IS THERE
ANYTHING
WE CAN DO?



WHERE IS THIS CARBON DIOXIDE COMING FROM?
WE ARE ALL RESPONSIBLE.

Burning a gallon of gasoline in your
car puts 5 pounds of carbon in the
atmosphere as carbon dioxide
(CO,), and it will stay there for
decades — maybe a century!

Other sources are home heating and electric power production.




SOLAR PHOTOVOLTAIC ENERGY

Decrease your carbon legacy by generating your own electricity

Decrease your electric bill, too; maybe even to zero!



ENERGY EFFICIENT CARS

Decrease your carbon legacy by driving an energy efficient car

p 4

PVt

Decrease your gasoline bill, and drive in HOV lane, too!




Global Atmosphere,
Global Warmlns

QUESTIONS ABOUT
GLOBAL WARMING

* ISIT REAL?

* IS IT IMPORTANT?
 WHAT ISIT DUETO?
« HOW MUCH MORE CAN WE EXPECT?

* ARE WE SEEING JUST THE TIP OF THE ICEBERG?

RESEARCH IS HELPING
TO ANSWER THESE QUESTIONS.

www.ecd.bnl.gov/steve


Unknown
www.ecd.bnl.gov/steve


THANK YOU

summer-u=sundays
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NATIONAL LABORATORY
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