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Greenhouse Effect

The greenhouse effect is a process by which
thermal radiation from a planetary surface is
absorbed by atmospheric green house

gases, and is re-radiated in all directions.

The Greenhouse effect

3 Some solar radiation is 6 Some of the infrared
reflected by the atmosphere radiation passes
and earth’s surface through the atmosphere
and is lost in space

Rl e— Net outgolng lnfrared radlatlon.

Incoming solar radiation:
343 Watt per m? /

REENHOUSE
G

5  Some of the infrared radiation is
absorbed and re-emitted by the
greenhouse gas molecules. The

direct effect is the warming of the
earth’s surface and the troposphere.

2 Netincoming solar radiation:
240 Watt per m?

- . : Surface gains more heat and
o lnfrared radiation is emitted. again

Sources: Okanagan university college in Canada, Department of geography, University of Oxford, school of geography; United States Environmental Protection Agency (EPA),
Washington; Climate change 1995, The science of climate change, contribution of working group 1 to the second assessment report of the intergovernmental panel on climate change,
UNEP and WMO, Cambridge university press, 1996.
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Greenhouse Gases

Carbon dioxide
* 40% of CO2 emissions come from electricity production.

* Cars are responsible for about 33% of CO, emissions.
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Fluorinated gases (F-gases)

* F-gases have a global warming effect up to 23 000 times
greater than carbon dioxide.

* They are used in refrigeration, air-conditioning and heat pump
equipment.
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Methane
* Methane is another extremely potent greenhouse gas,
ranking right behind CO2.

* Sources: rice paddies, the intestines of herbivorous animals,
the Arctic seabed

Nitrous oxide

* Nitrous oxide has 300 times more heat-trapping capacity
per unit of volume than carbon dioxide.

e Source: the use of chemical fertilizers.



http://s3.amazonaws.com/rapgenius/filepicker/HHHtwpoSnlKel9hhVKAr_cows.jpg
http://www.ruralintelligence.com/images/blogs/FarmPesticideSpraying.jpg
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Other Causes

Deforestation

* The use of forests for fuel (both wood and for charcoal) is one
cause of deforestation.

* Forests remove and store 40% of man-made carbon dioxide.

”

Natural Causes
* Natural causes are causes that are created by nature.

* The earth goes through a cycle of climate change which
lasts about 40,000 years.



http://assets.worldwildlife.org/photos/983/images/story_full_width/deforestation-causes-HI_104236.jpg?1345583057
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Global Warming

Myth or fact?

G.R.E.E.N. - Global Warming
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* Some people think that global warming is only a myth,
while other people say that they can prove the existence
of global warming.

* Both categories have documents to prove their claims.

‘Global ..
Warmingls

11
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What Science Says vs Climate Myths

Here is a summary of global warming and
climate change myths, sorted by recent popularity vs
what science says.

» 1) The Earth has been both much
warmer and much colder in the
distant past, long before the
industrial age.

» 2) The number of sunspots is
Increasing. []

 3) The carbon dioxide and the nitric
oxide are “natural thermostats”.

« 1)Carbon dioxide in the air has
increased in the last century due to
the use of fossil fuels.

« 2)Global average temperature has
increased by 0.8 degrees F in the
last century.

« 3) Further human addition of CO2 to
the atmosphere will cause
dangerous warming, and is generally
harmful.

G.R.E.E.N. - Global Warming
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The Science

1) The Earth was both much warmer and much colder in
the distant past, long before the industrial age.

~____ IPCC 1805 data shows Back to
medieval warm period comfortable

Little Ice Age

Temperature

’.E-)\'..Eq X ,,»L'n' ':.l'.l‘t. i

OMIts Mecieval warm per)

1400 1500 1600 1700 1800 1900 2000

NBH98 ‘Hockey Stick’ graph of 1998 v IPCC data from 19965
of temperature trends over the last 600 years
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2)The number of sunspots is increasing .

DAILY SUNSPOT AREA AVERAGED OVER INDIVIDUAL SOLAR ROTATIONS

90N SUNSPOT AREA IN EQUAL AREA LATITUDE STRIPS (% OF STRIP AREA) B>00% B>01% > 1.0%
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Climate Myths

2) Global average temperature has increased by 0.8
degrees F in the last century. Unfortunately, the
temperature increase came first: most of the temperature
increase was before 1940, and most of the new carbon
dioxide was added after 1960.

°C Global average
14 4= temperature (5 year average)

14.34
14.2 4
14.1+
14.0+
13.9+
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13.7 4
13.6+

13.5 1 L 1 Ll 1 1
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oy Percentage CO,
in atmosphere
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3) Further human addition of CO2 to the atmosphere
will cause dangerous warming, and is generally
harmful.

Atmospheric CO2 Sources

W Nature
W Man

RS T fwoddy. Lypepad Com
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e Clearly, it is necessary to resist the temptation to
select only data that support a hypothesis and ignore
other available data.

The Truth About
Global Warwing

ITt's A bout Politics

Not The Planet...

IH's Acbout Conitrol
Not Concerwm!!

— ‘
» “;‘\-:__*_ﬂ.,-k iy

Lies, Damned Lies,
and Denial of
Global Warming
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10 Signs Climate Change Is Already
Happening

1. Carbon Dioxide concentrations in the atmosphere are

increasing
2. The hottest decade on record keeps changing

3. The rate of warming is unprecedented in at least 11,000

years
4. The Arctic Sea ice is in a ‘death spiral’
5. Greenland is losing ice at an accelerating rate

6. The Antarctic Peninsula is also losing ice at an accelerating

rate

7. The oceans are warming up

8. The sea level is rising

9. The planet is accumulating more heat

10. Extreme weather is more ... extreme

G.R.E.E.N. - Global Warming
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Carbon Dioxide Concentrations in the
Atmosphere Are Increasing

Scientists determined that over the past 650,000
years, atmospheric concentrations of CO2 varied
between 180 and 300 parts per million (ppm).

Global atmospheric concentration of CO;
Parts per million (ppm)

380 ; ‘
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GRIOD (&)
Arendal UNEP
Sources: TP Wnorf Scrippe, Mauna Loa Of y, Hawall of (S10), ty of Caliomria La Joila, Caltformia, United States, 1969
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Annual CO, Emissions (million tons C)

Global Fossil Fuel Carbon Dioxide Emissions
1880 - 2004
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The Hottest Decade on Record Keeps
Changing

Global mean temperatures have increased by
approximately 1.33 degrees Fahrenheit (0.74
degrees Celsius) over the past century.

ON THIN ICE:
The ‘hockey stick
graph’, based on
Professor Jones's
data, which
climate change
advocates say
shows that
the world Is
hotter now than
ever before

1200 o 3 Years 1600
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The Rate of Warming Is Unprecedented in
at Least 11,000 Years

How do we know that what is happening now
is not a natural cycle?

G.R.E.E.N. - Global Warming
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The Arctic Sea Ice Is in a 'Death Spiral”

The extent of summer sea ice covering the
Arctic Ocean is decreasing by a rate of about 13
percent per decade, compared to the 1979-2000

average.
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Greenland Is Losing Ice at an Accelerating Rate

Evidence is mounting that Greenland - the second-largest

ice sheet in the world after Antarctica - is losing mass at

an accelerating rate.

G.R.E.E.N. - Global Warming 24
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The Antarctic Peninsula Is Also Losing Ice
at an Accelerating Rate

In 1995, the Larsen-A ice shelf on the Antarctic
Peninsula collapsed. The Wordie Ice Shelf broke away

from the Antarctic Peninsula and vanished in 2009.

G.R.E.E.N. - Global Warming 25
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64'00°S

Seven years later, the adjoining Larsen B ice shelf followed suit.

The same year that Larsen A disappeared, the Prince

Gustav ice shelf, 60 kilometers to the north, did the same.

59°00"W. 58°00"W.
=

—
: (i N R ¥ " 200 m contours Melt ponds
¥ . WEDDELL jL..; o f B vorsine Suprapiacial streem ||:s
3 .} Tkl “ = F
< SEA Longitudinal foliation Glacier extent 2009 go
. Melt streams Glacier extent 2001
(N,
s Pressure Ridges Glacier extent 1997
k ——— Rifts Glacier extent 1988

3 '-—_——-——un_—-""‘""i_‘ﬁ X
. Prince Gustav Ice Shelf (1988)
»_", = Wﬂ R 3 >

ndsat 4 TM Image (29/02/1988)
ojection: WGS UTM 1984 Zone 215

26



Education and Culture DG

Lifelong Learning Programme

* The Wilkins Ice Shelf has been splintering for several
years and is now hanging by a thread to the coast.

Charcot Island

Open Water Ice Bridge
Melange -

Ice Rifis

Wilkins Ioe Shelf

Latady Island

24/01/2009 19:20
Agua MODIS
{C) NASA

The Ocean Is Warming
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The Sea Level Is Rising

Multiple measurements - using both satellites
and tide gauges - show a rise in global sea
levels. On average, since 1993, the sea has been
rising by 3.18 mm per year.

G.R.E.E.N. - Global Warming
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The Planet Is Accumulatmg More Heat

Extreme Weather Is More ... Extreme

The climate creates the conditions in which
weather takes place and scientists have long
suspected that a changing climate will make certain
weather events more likely to occur and others more
extreme.

29
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Sl f '@ = S, f 1

February Average (1985-2000) February 2008

Sea Ice Age (years)

o 1 2 3 4 5 6 7 8

Effects on the
atmosphere:
* increased rainfall
* generating storms
» desertification

31
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Ocean Acidification
4 CO_ = 3 pH (promotes CaCO, dissolution)

¥ £2 (inhibits calcification)
47T - sea ice extent

CO, + H,O +=— H,CO, +—= HCO," + H* =% CO,Z + H*
{carbonic acid) (bicarbonate) (carbonate)

Paotos coamesty of WOAA sss USSS

Effects on the hydrosphere:
- Retreat and disappearance of glaciers, snowmelt
- Sea level rise, ocean acidification, slowing of ocean

currents

Trends in Global Average Absolute Sea Level, 1870-2008
10.0

=== Trend based on tidal gauges )

Satellite measurements:
— University of Colorado

Commonwealth Scientific and -y
Industrial Research Organisation i

8.0

Changein sealevel (inches)

1870 1890 1910 19230 1950 1970 1990 2010
Year

Data sources:
- CSIRO (Commonwealth Scientific and Industrial Research Organisation). 2009. Sea level rise. Accessed Novermber 2009,

http:/fwww.crmar.csiro.au/sealevel.
- University of Colorado at Boulder. 2009. Sea level change: 2009 release #2. httpe//sealevel.colorado.edu.

For more information, visit U.S. EPA's “Climate Change Indicators in the United States” at
www.epa.goviclimatechange/science/indicators.

32
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Effects on the lithosphere:
* increase in soil temperature leading to dryness
* forest fires

& _ L
j ‘ ' ',,[':;'...“ B :\.' -‘.,.:
81 (PR O
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Preventative Measures

N2

With our solutions
you conserve the energy.

Energy Savings

sAdoption of technologies that are not
energy-intensive

=Reducing energy consumption by reducing
artificial lighting.

=Transport efficiency using hydrogen as fuel
instead of oil, using biodiesel as renewable
fuel and transporting goods by rail rather
than by trucks

G.R.E.E.N. - Global Warming
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Using alternative energy

In order to reduce CO2 emissions it s
recommended to use energy that does not rely on
combustion technology, such as solar, hydro and
wind power.

)
7
—
~
.l ' ‘ i Biomass\ Energy
Hydropower Energy

L/ Energy
The Fuel of Life
%ﬁimi @

Geothermal Energy

LN A
Wind Energy ¢ 22
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/\ Plants use up CO2 and thus recycle
BIOMASS it, as opposed to fossil fuels that
ENERGY introduce further amounts of CO2
into the atmosphere

RV

IILY

ATMOSPHERE

‘ i
BIO-ENERGY 8 —E-~ Clean boenengy g
| §

Ol forests slowly relense their stored PR IR NI SRS AROSEE DV

carbon 3 they decay

What is Biomass Engineering Research?

Phetosynthesis

a0’
B i V.
atliig
O
| Cellulose
Water/Carbon dioxide

Plants

Biodegradation LifE Cycle Uf Fermantation/Glycosylation
bioplastics

Molded product Matarial

Procassing [EREREEEUEIN Synthesis
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Using nuclear energy

*Nuclear power contributes to reducing CO2
emissions - the main gas responsible for climate
change.

* All this technology will reduce dependence on
fossil fuels: coal, oil and natural gas.

37
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Global Warming in Romania

*The effects of glob.al warming are felt in
most countries in the world including
Romania.

* In Romania the most important effects are:
-floods
-desertification
-diseases

-deforestation

G.R.E.E.N. - Global Warming 38
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Floods

*The biggest floods in our country were in 2005,
when 93 persons died because of this. The most
affected counties were Arges, Bacau, Braila .

Sibiu precipitation 1975-2013
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Desertification

Desertification is the destruction of soil
layers, followed by the loss of its ability to sustain
crops, livestock or other human activities. The
most affected areas of the country are Oltenia,
Dobrogea and Banat.

o UKRAINE SR ROMANIA
PHYSICAL
HUNGARIA
i

B MOLDAVIA

SERBIA 4

2 ;pn'O“; = % ;
]

BULGARIA s
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Deforestation

* In the early 19th century, Romania had a 80% forest
coverage, and now we only have 26.7% forests.
Romania has become a giant source of logs, the data
says it all: 350 thousand hectares of forest were
razed to the ground illegally.

41
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Diseases

* It is expected that in a
few years in our country
malaria and cholera will
be a huge problem.

Global Warming in Sibiu

e Temperature data was collected from the Regional
Meteorological Center Transylvania — Sibiu — shown in
the following charts:

42
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The Average Annual Temperature
From 1972 to 2012

Temperature (°C)
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The Lowest and Highest Average
Temperatures From 1851 to 2012
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The Highest Temperatures
from 1980 to 2012

—+-Temperature (°C)

IN/A 7 ACVA

1980 1985 1990 1995 2000 2005 2010

45

G.R.E.E.N. - Global Warming



Education and Culture DG

Lifelong Learning Programme

Bibliography:

* http://en.wikipedia.org/wiki/Greenhouse_effect

* http://environment.nationalgeographic.com/envir
onment/global-warming/gw-causes/

* http://planetsave.com/2009/06/07/global-
warming-effects-and-causes-a-top-10-list/

* http://library.thinkquest.org/J003411/causes.htm

* http://ec.europa.eu/clima/policies/f-
gas/index_en.htm

G.R.E.E.N. - Global Warming



Education and Culture DG

Lifelong Learning Programme

Made by:

= Gligor Rares

" Pirca Ana Maria
=" Popa Ana-Maria
= Tudor Alina

Coordinating teachers:

= Prof. Codruta Burlea

= Prof. Niculina Craciunas
= Prof. Rodica Stanculescu

Project coordinator:
= Prof. Alexandra Tischer

Editing:
= Prof. Diana Chirila

G.R.E.E.N. - Global Warming



Lifelong

A Learning ZfCﬂ{E
Programme et
Colegiul National "Octavian Goga”, Sibiu

www.futuregreeners.com

JaG R EEN. COMENIUS PROJECT,MEETING

; WY

.




