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CO2 in 3 reservoirs was well balanced in pre-industrial days
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What is CO2 and Why Does It Matter?
Å CO2 plays an important role during Photosynthesis process, is vital for life

Å CO2 is a product of respiration by plants, human ,animals, and microorganisms 

Å CO2 is a by-product from combustion of organic matters (e,g. fossil ) 

Å CO2 is stored in 3 major reservoirs: atmosphere, lands, and ocean

Å 72%~77%% of total greenhouse gases is CO2
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What is Greenhouse Effect?

Greenhouse effect balances sunlight in and out and makes the earth 
surface suitable for life
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When More CO2 Emitted to Atmosphere

CO2 in atmosphere has increased from 280 ppmғ мфллΩǎ ǘƻ оут ppm in 
2007,  and 50 ppm was increased in the recent 35 years
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Less IR Radiation Transmitted Out 

Increased level of Greenhouse gases in the atmosphere traps IR and 
reduces the cooling effect on earth, causing climate changes

CO2, CH4, NO2, CFC-12, etcé
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The Natural Processes are Out of Balance

- Upset Balance of The Natural Processes by Industrial Activities 

and Modern Life Style
Greenhouse 

Gas

Preindustrial 

level

Current Level Increased 

since 1750

Radiative

Forcing 

(W/m2)

Carbon Dioxide 

(CO2)*

280 ppm 387 ppm* 104 ppm** 1.46

Methane (CH4) 700 ppb 1,745 ppb 1,045 ppb 0.48

Nitrous Oxide 270 ppb 314 ppb 44 ppb 0.15

Halocarbons

CFC-12

0 533 ppt 533 ppt 0.17

* CO2 current level is at its highest for at least 800,000 years.** 50 ppm was increased from 1973 to 2006 

Source: ñGreen Gasesò by Wikimedia 

üThe usage of fossil fuel and excess deforestation all contribute to 

the acceleration of CO2 emission 

üThe Greenhouse gas levels will be 2X of the pre-industrial level by 

2050 if no action taken, warming up the earth by ~1.8ºC-6.4ºC
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What Are the Impacts of Climate Changes?

2ºC rise in global temperature will have serious 

negative effects on our environmental, food, water 

supplies, and health:

üMany ecosystems irreversibly decline.

ü20-30% of species face extinction.

üSea levels rise due to thermal expansion and ice 

melt.

üMore frequent and extreme whether events such as 

heat-waves, floods, storms, wildfires, and droughts 

occur around the world.

üRegional food shortages, mass migration and 

poverty increase, threatening the survival of the 

most vulnerable population.  (source: IPCC 2007)

üPatterns of disease change with wide areas of the 

world becoming at risk.

2007

1981
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What Are the Actions Taken?

1. Internationally, countries have been negotiating a global agreement through United 
Nations, such as the Kyoto Protocol of 1990s. 

2. New international negotiations are to be concluded by 12/09 at the Climate Change 
Conference in Copenhagen

3. Numbers of countries are setting a national CO2 reduction targets over 2008~2012, 8% 
for EU, 7% for the US, 6% for Japan, 8% for Australia, and 10% for Iceland. 

4. However, significantly more intensified efforts must be taken in order to stabilize the 
atmospheric CO2 level at < 50% above its current level (e.g. < 450ppm), CO2 emission 
must be reduced by >80% by 2100
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World Electricity Generation by Fuel Type (2007)

Natural gas
19%

Coal
40%

Oil
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Nuclear
16%

Other 
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18%
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World Fossil Fuel Reservation:

ÅCoal: 200 years
ÅOil: 40 years
ÅNatural gas:   60 years

Source: BP 2003

üFossil fuel combustion is the biggest source of CO2 emission (coal 

energy: 1000gCO2/kWh). 

üRenewable energies greatly reduce CO2 emission (20~80gCO2/kWh) 

Source: U.S. Energy Information Administration 2007
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What Are the Main Techniques?

1. Reduce the consumption of energy services

2. Increase the efficiency of energy conversion or utilization

3. Switch to lower carbon content fuel, e.g. natural gas instead of 
coal

4. Enhance the sinks for CO2, e.g. forests, soils, and ocean which 
draw-down CO2 from the atmosphere

5. Use energy sources with very low CO2 emission, such as 
renewable energy or nuclear energy

6. Capture and store CO2 from heavy CO2 emission sources, e.g. 
fossil fuel combustion

Source: IEA Report ñPutting Carbon Back into the Groundò , 2001
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CO2 Capture & Storage into Ground & Ocean

{ƻǳǊŎŜΥ άtǳǘǘƛƴƎ /ŀǊōƻƴ .ŀŎƪ ƛƴǘƻ ǘƘŜ DǊƻǳƴŘέΣ L9!Σ нллм

üCO2 Capture & Storage is under investigation and may provide short term cost 

relatively effective (2X of current cost) CO2 emission reduction without much 

impact on the existing energy infrastructure. 

ü However, the long term environmental impacts are of great concerns and need 

to be further investigated. 

{ƻǳǊŎŜΥ άhŎŜŀƴ {ǘƻǊŀƎŜ ƻŦ /hнέΣ L9!Σ мффф


