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Ratios    
Product      Chemical CO 2 equivalent 

Starch / Glucose /Cellulose        1                           1.63
Vegetable Oil                                1                           2.81
Carbon                                          1                           3.67 
Limestone                                     1                           0.44
Methane                                        1                           2.75

Chemical CO 2 Equivalents

The Hague              
2010 February 12 

Ton Runneboom      
ton@runneboom.eu 

2

Methane                                        1                           2.75

CO2 equivalents will allow calculations to be executed among different products
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Can we make some estimates about the flows of CO 2 ?

Kyoto Protocol (the IPCC ) :
22 Gt CO2 from fossil fuel flows into the atmosphere based on  1990 data

Tokyo // Poznan, 
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22 Gt CO2 from fossil fuel flows into the atmosphere based on  1990 data

In 2004 CO2 fossil fuel equals 29 Gt   ( used in this presentat ion ) 
In 2007 CO2 fossil fuel equals 32 Gt
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CO2 in Atmosphere at 380 ppm                                  3 400

29 Supply

CO2 equivalent  flows in Gt /Year  and CO 2 stored  in Gt

CO2 equivalent  stored in  
Oceans                     140 000

CO2 equivalent stored on 
Land   several data points
From 2 400 to 5 000 use 3 500  
in Bio-mass

CO2 equivalent stored in Soil 18 000
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A part of CO 2 stays in Atmosphere and a part is returned

CO2 content in the Atmosphere in 1960 300 PPM    =     2 690 Gt 
CO2 content in the Atmosphere in 1998 360 PPM    =     3 240 Gt 
CO2 content in the Atmosphere in 2008 380 PPM    =     3 420 Gt

The difference between 300 and 380 ppm                    =        730 Gt 

Inventory increase in the Atmosphere        =  15 G t CO / Year ( 1960-2008 )Inventory increase in the Atmosphere        =  15 G t CO2 / Year ( 1960-2008 )

The difference between 360 and 380 ppm                    =        180 Gt                                                    

Inventory increase in the Atmosphere        =  18 G t CO2 / Year ( 1998-2008 )

( used in this presentation ) 

Return from Atmosphere ( Demand by Ocean ) =  11 Gt CO2 / Year  ( 1998-2008 )

( used in this presentation ) 
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CO2 in Atmosphere at 380 ppm                                  3 400

29 Supply

CO2 equivalent  flows in Gt /Year  and CO 2 stored  in Gt

Demand 11 0 Demand 

Inventory build-up is 18 equivalent to 2 ppm  

CO2 equivalent  stored in 
Oceans
as CO2 , HCO3

- 140 000

CO2 equivalent stored on 
Land
in Bio-mass 3 500

CO2 equivalent stored in Soil 18 000
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Some agriculture data
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2000
2100
2200
2300
2400
2500
2600

Principal grains, rice, oilseeds, fish meal, palm o il

Global supply / demand of raw crop materials

1500
1600
1700
1800
1900
2000

1980 1985 1990 1995 2000 2005

The composition contains 4.8 % vegetable oil, the remainder is considered starch and 
cellulose. Please note that sugar cane is excluded form this chart. 
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2.5 Gt / Year of  Raw crops require:                                   4.5 Gt CO2 / Year

CO2 consumption Raw crops 

4.9 Gt / Year associated Biomass require:                         8.0 Gt CO2 / Year 

Total                                                                                      12.5 Gt CO2 / Year                                         
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CO2 demand for cropland                                            13 Gt / Year 
CO2 demand for non-cropland                                    88 Gt / Year 

CO2 consumption on Land  

CO2 demand from Atmosphere by Land                   101 Gt / Year
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CO2 in Atmosphere at 380 ppm                                 3 400

29  Supply

CO2 equivalent  flows in Gt /Year  and CO2 stored  in Gt 

101 DemandDemand 83 Demand 11 Supply 10183 Supply

Inventory build-up is 18 equivalent to 2 ppm  

CO2 equivalent  stored in 
Oceans             140 000

CO2 equivalent stored on 
Land
in Bio-mass                     3 500

CO2 equivalent stored in Soil 18 000
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Net CO2 Flux from Ocean to Atmosphere  

Average out

1 = 44 gram / M 2 / Year

Net in

CO2 Interaction Ocean and Atmosphere 

The Oceans have a high Net Flux CO 2 from Ocean to Atmosphere near the Equator and 
negative Net Flux away from equator. 

Source:  Integrated Global Carbon Observation (IGCO )
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Global CO2 Inventory and Flow Diagram in Gt   

10183 11 10183
Some  Biomass reduction of Land < 5 

CO2 in Atmosphere at 380 ppm         ( 17 Years ) 3 400

Inventory build-up is 18 equivalent to 2 ppm  

CO2 equivalent  stored in 
Oceans                     140 000

( 1 500 Years  )

CO2 equivalent stored on 
Land                                   3 500

(  35  Years )

CO2 equivalent stored in the Soil     (  600 Years  ) 18 000

29

©2008

< 5

The Hague              
2010 February 12 

13Ton Runneboom      
ton@runneboom.eu 



The difference is about 6 ppm
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Like Agriculture on Land ……stimulate Photosynthesis where it naturally occurs 
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CO2 in Atmosphere at 380 ppm         ( 17 Years ) 3 400

Seasonal Flow rates based on seasonal CO 2 concentration changes 

Autumn / Winter   33 83        11 34             112         42   143

Annual average     83 83        11 29             101         101 18

Spring / Summer  133 83        11 24              90          160 -107
Total 

CO2 equivalent  stored in 
Oceans                     140 000

( 1 500 Years  )

CO2 equivalent stored on 
Land                              3 500

(  35  Years )

CO2 equivalent stored in the Soil     (  600 Years  ) 18 000
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CO2 equivalent stored in Earth Crust as Limestone  330 000 000
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How to relocate CO 2 from the Atmosphere   ?

Reduce CO 2 supply from Fossil and Bio Mass to Atmosphere  !

Increase CO 2 demand for Bio Mass from Atmosphere  !
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Increase the CO 2 Biomass inventory on Land. Focus should be on 
Biomass with a long lifecycle 

CO2 Atmosphere                    

Increasing CO2 inventories on Land

Corn                                          The t otal cycle is about 2- 3 years                        

Food / Feed                                      

CO2 Atmosphere
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Increase the CO 2 Biomass inventory on Land. Focus should be on 
Biomass with a long lifecycle

CO2 Atmosphere                     

Increasing CO2 inventories on Land

Tree                               The total cycle is about 50 - 100 years                        

Construction                              

CO2 Atmosphere
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1. Understand Inventory-and-Flow data + adopt the thinking process.

Summary for policy makers:  CO2 = “Growth Gas”

2. Extend the average Bio-mass lifetime on Land with  one year. This 
amounts to  100 Gt CO 2 ( 11 ppm reduction in Atmosphere ) 
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Global CO2 Inventory and Flow Diagram   

10183 11 10183
Some  Biomass reduction of Land < 5 

CO2 in Atmosphere at 380 ppm         ( 17 Years ) 3 400

Inventory build-up is 18 equivalent to 2 ppm  

CO2 equivalent  stored in 
Oceans                     140 000

( 1 500 Years  )

CO2 equivalent stored on 
Land                                   3 500

(  35  Years )

CO2 equivalent stored in the Soil     (  600 Years  ) 18 000

29
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The Netherlands  CO2 Inventory and Flow Diagram in Mmt    

73 61 73

CO2 in Atmosphere at 380 ppm         ( 11 Years ) 1 450

Netherlands 

139

Netherlands  
is CO2 

positive   

Per person 
12 MT/CO2/year   

CO2 equivalent  
stored 
EEZ NL 20 000 
( 350 Years  )

CO2 equivalent stored on 
Land                                   120 

(  1.5   Years )

CO2 equivalent stored in the Soil    

200
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Japan   CO2 Inventory and Flow Diagram in Mmt    

420 
1600

420

CO2 in Atmosphere at 380 ppm         ( 57 Years ) 115 000

Japan  

300

Japan is 
CO2 

negative  

Per person 
10 MT/CO2/year   

CO2 equivalent  
stored 
EEZ  J 1.7 Gt  
(  1000 Years  )

CO2 equivalent stored on 
Land                                   2 600 

(  6   Years )

CO2 equivalent stored in the Soil    

1300
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www.globalCo2equivalent.com

MANY QUESTIONS 
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HOW DOES CO2 RELATES TO GLOBAL WARMING ?
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