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GHG/CO2 ATMOSPHERIC TRENDS 

 CO2 IS THE MOST IMPORTANT ANTHROPOGENIC GHG. ITS ANNUAL EMISSIONS HAVE 
GROWN BETWEEN 1970 AND 2004 BY ABOUT 80%, FROM 21 TO 38 GT AND 
REPRESENTED 77% OF TOTAL ANTHROPOGENIC GHG EMISSIONS IN 2004. THE RATE 
OF GROWTH OF CO2-EQ EMISSIONS WAS MUCH HIGHER DURING THE RECENT TEN 
YEAR PERIOD OF 1995-2004 (0.92 GTCO2-EQ PER YEAR) THAN DURING THE 
PREVIOUS PERIOD OF 1970-1994 (0.43 GTCO2-EQ PER YEAR).  THE GLOBAL MEAN 
CONCENTRATION OF CO2 IN 2005 WAS 379 PPM.  

 THE CURRENT ATMOSPHERIC CONCENTRATIONS OF ALL LONG-LIVED GHGS IE. CO2, 
CH4, N2O, HFCS, PFCS AND SF6 IS NOW ABOUT 455 PPM CO2-EQ. 
INCORPORATING THE COOLING EFFECT OF AEROSOLS, OTHER AIR POLLUTANTS AND 
GASES RELEASED FROM LAND-USE CHANGE INTO THE EQUIVALENT CONCENTRATION, 
LEADS TO AN EFFECTIVE 311-435 PPM CO2-EQ CONCENTRATION (A BEST ESTIMATE IS 
ABOUT 375 PPM CO2-EQ).  ACCORDING TO STUDY BY HADLEY CENTRE, THE GHG 
CONCENTRATIONS IN 2004 IS AT 430 PPM CO2EQ, RISING AT 2,5 PPM P.A. AND THIS 
RATE OF INCREASE IS INCREASING (HADLEY CENTRE, 2004). 

 

 



CO2-EQUIVALENT EMISSION 

5 

 
CO2-EQUIVALENT IS THE AMOUNT OF CO2 EMISSION 
THAT WOULD CAUSE THE SAME TIME INTEGRATED 
RADIATIVE FORCING, OVER A GIVEN TIME HORIZON, 
AS AN EMITTED AMOUNT OF A LONG-LIVED GHG 
OR A MIXTURE OF GHGS. THE EQUIVALENT CO2 
EMISSION IS OBTAINED BY MULTIPLYING THE 
EMISSION OF A GHG BY ITS GLOBAL WARMING 
POTENTIAL (GWP) FOR THE GIVEN TIME HORIZON. 
FOR A MIX OF GHGS IT IS OBTAINED BY SUMMING 
THE EQUIVALENT CO2 EMISSIONS OF EACH GAS. 
EQUIVALENT CO2 EMISSION IS A STANDARD AND 
USEFUL METRIC FOR COMPARING EMISSIONS OF 
DIFFERENT GHGS BUT DOES NOT IMPLY THE SAME 
CLIMATE CHANGE RESPONSES (SYNTHESIS REPORT, 
IPCC, AR4).  
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TO ACHIEVE, IN ACCORDANCE WITH THE RELEVANT PROVISIONS 
OF THE CONVENTION, STABILIZATION OF GHGS 

CONCENTRATIONS IN THE ATMOSPHERE AT THE LEVEL THAT 
WOULD PREVENT DANGEROUS ANTHROPOGENIC INTERFERENCE 

WITH THE CLIMATE SYSTEM.  SUCH A LEVEL SHOULD BE 
ACHIEVED WITHIN A TIME FRAME SUFFICIENT TO ALLOW 

ECOSYSTEMS TO ADAPT NATURALLY TO CLIMATE CHANGE, TO 
ENSURE THAT FOOD PRODUCTION IS NOT THREATENED AND TO 

ENABLE ECONOMIC DEVELOPMENT TO PROCEED IN A 
SUSTAINABLE MANNER. 

 

UNFCCC OBJECTIVE  
ARTICLE 2 
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GLOBAL MEAN TEMPERATURE 
GLOBAL MEAN TEMPERATURE INCREASES 

OF UP TO 20C (RELATIVE TO PRE 
INDUSTRIAL LEVELS) ARE LIKELY TO 

ALLOW ADAPTATION TO CLIMATE CHANGE 
FOR MANY HUMAN SYSTEMS AT 

GLOBALLY ACCEPTABLE ECONOMIC SOCIAL 
AND ENVIRONMENTAL COSTS.  A GLOBAL 
MEAN TEMPERATURE INCREASE GREATER 
THAN 20C WILL RESULT IN INCREASINGLY 
COSTLY ADAPTATION AND CONSIDERABLE 

IMPACTS THAT EXCEED THE ADAPTIVE 
CAPACITY OF MANY SYSTEMS AND AN 

INCREASING AND UNACCEPTABLY OF HIGH 
RISK OF LARGE SCALE IRREVERSIBLE 

EFFECTS 
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EMISSION PATHWAY 

IN ORDER TO HAVE A 50% 
CHANGE OF KEEPING THE 

GLOBAL MEAN TEMPERATURE 
RISE BELOW 2C RELATIVE TO 

PRE INDUSTRIAL LEVELS, 
ATMOSPHERIC GHG 

CONCENTRATIONS MUST 
STABILIZE BELOW 450 PPM 

CO2 EQUIVALENCE 



CURRENT GHG CONCENTRATION 

• CURRENT ATMOSPHERIC GHG 
CONCENTRATIONS ARE IS ESTIMATED 
ALREADY EQUIVALENT TO ABOUT 450 
PPM CO2-EQ.  HOWEVER IF WE INCLUDE 
THE COOLING EFFECT THE CURRENT 
GREENHOUSE GAS CONCENTRATION GIVES 
A WARMING EFFECT EQUIVALENT TO 
ABOUT 375 PPM CO2-EQ 

• THE 2C TARGET CAN STILL BE ACHIEVED IF 
THIS OVERSHOOT OF CONCENTRATIONS IS 
ONLY TEMPORARY AND REVERSED 
QUICKLY (GLOBAL EMISSION HAVE TO 
PEAK BY 2015-2020, AND DECLINE 
RAPIDLY UNTIL 2050 AND BEYOND) 



A. The ultimate objective of the Convention 

B. Long-term global goal for emission reductions – A shared vision for LCA   

A 

B 

C C. GHG stabilization level  

D D. Mid-term & long-term goals   

E E. The scale of emission reduction to be achieved by A1 & NA1 in aggregate  

F F. Emission reduction allocated to each of A1 & NA1 countries  

G H 

G. Measurable, reportable and verifiable nationally appropriate 
mitigation commitments or actions by all developed country Parties  

H. Nationally appropriate mitigation actions by developing country 
Parties ... in  a measurable, reportable and verifiable manner   
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GLOBAL INTEGRATED PROCESS 
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20C  
450 ppm CO2-eq  

Allocation Mitigation Reduction 
    Annex I                Non Annex I 

Climatic 
Scientific Issues. 
 More than 100 countries 
call for 2°C target or 
lower 

Politics, Economics,  
Historical & Future 
emissions, RC Issues. 
KP 1st Period Annex 
1 commitment -5,2 
refer to 1990 level 

1 Trillion Tonnes of CO2 between 2000 and 2050, if probability of exceeding 
2 °C shall be limited to 25% 
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Largest Emitters: Developed & Developing 
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http://www.independent.co.uk/news/world/asia/china-sets-ambitious-target-on-emissions-1828773.html?action=Popup
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Scenario Category Region 2020 2050 

 
 
A-450 ppm CO2-eqb 

Annex  I -25 % to – 40 % -80% to -95 % 

 
Non-Annex  I 

Substantial deviation from 
baseline in Latin America, Middle 
East, East Asia and Centrally-
Planned Asia 

Substantial deviation from baseline 
in all regions 

 
B-550 ppm CO2-eq 

Annex  I -10% to -30% -40% to -90%  

 
Non-Annex  I 

Deviation from baseline in Latin 
America and Middle East, East 
Asia 

Deviation from baseline in most 
regions, especially in Latin America 
and Middle East 

 
C-650 ppm CO2-eq 

Annex  I 0% to -25% -30% to -80% 

Non-Annex  I Baseline Deviation from baseline in Latin 
America and Middle East, East Asia 

 (C) 

The Range of the Difference between Emissions in 1990 and Emission 

Allowances in 2020/2050 for Various Concentration Levels for Annex I  

And Non-Annex I Countries as a Group
a 

• Source: IPCC Working Group III, Chapter 13, Box 13.7, page 776. 
• a) The aggregate range is based on multiple approaches to apportion emissions between regions (contraction & 

convergence, multistage, Triptych and intensity targets, among others). Each approach makes different assumption 
about the pathways, specific national efforts and other variables.Additional extreme cases – in which Annex I 
undertakes all reductions, or non-Annex I undertakes all reductions – are not included. The range presented here 
do not imply political feasibility, nor do the results reflect cost variance. 

• b) Only the studies aiming at stabilization at 450 ppm CO2-eq assume a (temporary) overshoot of about 50 ppm 
(See Den Elzen and Meinshausen, 2006)      10/4/2011 27 
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REDUCTION IN BOX 13.7 
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DIFFERENT PERIOD OF STABILIZATION LEVELS 
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SIFAT CLIMATE CHANGE :  

 SCIENTIFIC DRIVEN 

 MERUPAKAN GLOBAL ISSUES – NATIONAL ISSUES – 
LOCAL ISSUES 

 PERLU COHERENT ACTION 

 MEETS THE OBJECTIVE OF THE CONVENTION 
(UNFCCC) 

 CROSS SECTORAL ISSUES 

 MILIK SEMUA INSANI 
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