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1968   GMCC.  Flask sampling at Niwot Ridge, CO      CO2
1976   4 continuous in-situ sites, 6 flask sites
1982   18 flask sites                                           5000 per year
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1968   Flask sampling at Niwot Ridge, CO                   CO2
1976   4 continuous in-situ sites, 6 flask sites
1982   18 flask sites                                           5000 year-1

1983                                                            CH4
1988   26 flask sites, container ships                          CO, H2
1990   Science paper:  N.Hem. terr. carbon sink 13C/12C, 18O/16O
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1968   flask sampling at Niwot Ridge, CO              CO2
1976   4 continuous in-situ sites, 6 flask sites
1982   12 flask sites                                           5000 per year
1983                                                            CH4
1988   26 flask sites, container ships                       CO, H2
1990   Science paper:  N.Hem. carbon sink 13C/12C, 18O/16O

1992   in-situ CO2 on 1st tall tower, aircraft sampling

HISTORY OF NOAA/ESRL GLOBAL CARBON CYCLE OBSERVING SYSTEM



WITN TV, Grifton, N.Carolina

Carr, Colorado



1968   Flask sampling at Niwot Ridge, CO              CO2
1976   4 continuous in-situ sites, 6 flask sites
1982   12 flask sites                                           5000 per year
1983                                                            CH4
1988   26 flask sites, container ships                       CO, H2
1990   Science paper:  N.Hem. carbon sink 13C/12C, 18O/16O
1992   In-situ CO2 on 1st tall tower, aircraft sampling

1992   1st comparison program, with CSIRO
1992   Nature paper: CH4 increase slowing down
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source:  Ken Masarie



Figure: Ed Dlugokencky

GLOBAL METHANE



1968   Flask sampling at Niwot Ridge, CO              CO2
1976   4 continuous in-situ sites, 6 flask sites
1982   12 flask sites                                           5000 per year
1983                                                            CH4
1988   26 flask sites, container ships                       CO, H2
1990   Science paper:  N.Hem. carbon sink 13C/12C, 18O/16O
1992   In-situ CO2 on 1st tall tower, aircraft sampling
1992   Nature paper: CH4 increase slowing down
1992   1st comparison program, with CSIRO
1995   WMO CO2 and CO calibration scales
1996   Globalview N2 O, SF6
1998                                                            13C/12C of CH4
2003                                                            14CO2 10,000
2004                                                            D/H of CH4 , halocompounds
2005    WMO calibration scale for CH4                    NMHCs
2007    CarbonTracker 20,000
2008    7 tall towers, 15 aircraft sites

11 comparison programs
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WMO goals for laboratory   
Intercomparability.

target:       background    
CO2          0.1 ppm (385)

13C/12C   0.01 ‰
18O/16O  0.05 ‰

14C/C        1 ‰ (1050) 
CH4          2 ppb          (1780)         
N2O          0.1 ppb       (322)
CO            2    ppb       (40-170)
H2             2    ppb       (480-550)
SF6           0.02 ppt ( 6 )



carbontracker.noaa.gov

WHY HIGH ACCURACY MEASUREMENTS? 
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WHY HIGH ACCURACY MEASUREMENTS? 



We have built an observing system combining high accuracy 
measurements and a data assimilation system.  The observing 
system quantifies emissions and uptake or loss of greenhouse gases 
on the spatial scale of continents.

We play the central role in the international GHG monitoring program 
coordinated by the World Meteorological Organization (WMO). 

There will be a need for objective quantification at smaller spatial 
scales, individual states and metropolitan areas.  This requires a much 
denser measurement network, and much higher resolution transport 
models, especially surrounding observing sites. 

There will likely be many institutions involved, and we are trying to get 
ready to take on an essential quality control and educational role.  

A second essential task is to keep a close watch on climate feedbacks 
such as destabilization of Arctic permafrost.  We need to intensify our 
observations in the Arctic.
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