Things we agreed in Jena to do, for the most part before the GGMT-2011 meeting
Comparison programmes:

All:  Begin, continue and expand upon (including higher frequency) all existing comparison programmes for all species, including stable and unstable isotopes, via all methods (e.g. cylinder round-robins, ‘sausage’ flask programmes, real-air-sample flask programmes, ‘super-sites’, flask vs in situ, in situ vs in situ, laboratory vs laboratory and pure CO2 ampoules (for isotopes)).

All:  Laboratories participating in ongoing comparison experiments must make comparison data electronically available to each other within a month after completion of the measurements.

All:  Laboratories with ongoing comparison experiments are encouraged to report at the next WMO/IAEA CO2 Experts meeting what they have learned, how the comparison has affected measurement quality and compatibility and the benefit of redundant or complementary comparisons. This will be needed to develop a comprehensive quality control strategy.

All:  Clear protocols and reports of experience gained in comparison projects should be

provided. Results should be published and readily accessible via internet. The evaluation of

such activities and recommendations for refinement, co-ordination and expansion of such

activities has been accepted as a key responsibility of future WMO/IAEA Expert meetings.

NOAA:  Organise a round-robin comparison of laboratory calibrations by distributing sets of high-pressure cylinders (to be repeated every two years).

- the status of tank circulation and data submission should be posted online on a website to be installed and maintained by ESRL.

ICOS:  An assessment will be performed to evaluate the feasibility of a “travelling” CO2 measurement system to operate for a period of weeks to months in parallel to existing

station systems.

EMPA:  As part of its tasks as World Calibration Centre for CH4 and CO, EMPA will investigate the use of a travelling instrument for GAW station audits.

Ken Masarie:  To review the recommendations summarized below* at least six months before the next meeting, and remind laboratories to prepare summaries of their current intercomparison (ICP) activities as they relate to the respective recommendations.
* see WMO Recommendations from 15th meeting, GAW Report #194, section 11, pp. 18-19.
Data:
All:  Laboratories participating in the WMO/GAW Programme must submit their data to the World Data Centre for Greenhouse Gases (WDCGG).
All:  All laboratories making high-quality greenhouse gases measurements are strongly

encouraged to participate in the Co-operative Atmospheric Data Integration Project which

produces the GLOBALVIEW data products.

Some:  Laboratories with demonstrated expertise in data management are encouraged to share their expertise.

WDCGG and SAG:  Encouraged to develop a system of flags for archived data, based upon metadata for the measurements, instrument type, precision of measurements, results of comparison activities, and types of comparison activities engaged in collecting data. The SAG should consider working with WDCGG in developing the flags and encouraging contributing groups to provide the additional information needed.

General:


All:  Recalibration of standards obtained from the CCLs, at frequencies as specified in the WMO/GAW Recommendations (dependent on species).

Some:  WCC audits.

ICOS:  ICOS Atmospheric Thematic Centre will initiate a web-based forum to distribute the results and generate discussion among “experts” regarding testing of new analytical technologies.  Specific areas that need to be investigated include calibration frequency and ability to correct for water vapour dilution or interference with other trace substances, and other artefacts besides sample drying.

All:  The community should identify species for which new technologies are needed and specify which instruments should be available for new observables.

NOAA and MPI-BGC:  WMO/GAW CCLs should ensure that calibration scales are and remain traceable to SI units. Working closely with metrology institutes and the BIPM can help ensure such traceability.

WMO and IAEA:  A strong need for expert guidance to establish an adequate calibration process and comparison activity for atmospheric 222Rn observations. WMO and IAEA will contact respective specialists to give advice. The outcome should be communicated as early as possible, however, during the 16th Meeting of Experts at the latest.

CO2:

NOAA and SIO:  It is recommended that remaining uncertainties associated with the SIO pre-1995 WMO scale and its transfer to NOAA are resolved.

NOAA:  The CCL is encouraged to make available on its web site the calibration results of all GAW laboratory standards based on previous versions of the scale as well as those based on the current scale.

SAG:  Recommends that the SAG-GHG initiates a timely update of Report 134 well before

the next WMO Experts Meeting in 2011.

CO2 stable isotopes:

MPI-BGC:  The CCL should make these gases (whole-air standards firmly anchored on the VPDB-CO2 scale) available in glass flasks as well as in high-pressure cylinders, as distribution of calibrated pure CO2 alone will not be able to resolve the issues.
MPI-BGC:  The CCL is asked to assist in linking present day measurements to historical data records, which have been using other corrections to remove the 12C16O17O isobaric interference.

MPI-BGC:  The CCL is asked to implement the required N2O correction and verify its validity over time.

MPI-BGC:  The CCL is asked to provide air with varying N2O concentration occasionally (also without N2O) to the participating laboratories and report the results on its web site.

MPI-BGC:  The Jena Reference Air Set (JRAS) will be expanded to include a reference point at atmospheric CO2 levels (δ13C ~ -8 ‰).

MPI-BGC:  Standardized procedures to use JRAS locally as a scale anchor will be circulated before the next meeting.

CO2 isotope labs:  It should be investigated whether there is a scale contraction effect, which might be common or typical for certain instrument brands or batches of them.

14CO2:

All:  We recommend a workshop to discuss the use of whole-air cylinders as reference material for Δ14C in CO2.

All:  We recommend continuation of the whole-air comparison at a frequency of once per year or more.

O2/N2:

All:  Improved understanding of the source of variability of measured O2/N2 ratios delivered from high-pressure cylinders is an important need of the community. 

Some:  An independent need is the development of absolute standards for O2/N2 calibration scales to the level of 5 per meg or better.

SIO and MPI-BGC:  Expand the round-robin cylinder programme to include:

- an additional suite of circulating cylinders equipped with “dip-tubes” to minimize

influence of thermal fractionation.

- an additional suite of circulating cylinders that incorporate those field stations making in situ measurements of atmospheric O2 and which are not presently included in any O2 comparison programme.

UEA:  Expand the GOLLUM website by adding results of the sausage flask programme, and including pressure histories of the round-robin cylinders.

All:  Encourage additional efforts, such as overlapping flask sampling from different programmes, to compare O2/N2 scales and methods between programmes.

All:  Encourage the standardisation of existing O2/N2 techniques, and particularly to identify and correct weaknesses in laboratories’ current techniques in sample collection, sample analysis, and in defining and propagating calibration scales.
CH4:

Some:  A group will be formed to investigate strategies for providing a calibration of isotopes of methane in air (13C and 2H) to the accepted IAEA scales (V-PDB and VSMOW), and also for preparing and providing secondary standards of CH4-in-air to be distributed to interested labs for comparisons.

N2O:

All:  development of new or improved techniques that would lead to improvements in precision and reproducibility, including the amount of calibration gases required. Experience with new techniques should be shared with the community through newly formed web-based discussion groups.
NOAA and EMPA:  The CCL and the WCC should work together to establish more frequent comparisons among GAW stations and other key laboratories that measure N2O.

SF6:

All:  explore advanced techniques to improve measurement precision.

All:  Investigators with NOAA-assigned SF6 values dating prior to 2007 are encouraged to have their cylinders re-calibrated by NOAA/ESRL.
CO:
NOAA:  The CCL expects to prepare another set of gravimetric standards in 2010, creating the WMO-2010 scale. After consolidation, the CCL is expected to re-assign for all cylinders distributed since 1990 the mole fraction, including best estimates of uncertainty on this WMO-2010 scale.

NOAA:  The CCL is encouraged to include the calibrations of CO in the NOAA database and make this available on the internet.

NOAA:  The CCL is responsible for documenting the evolution of the WMO CO scale and for communicating all revisions to the stations as well as to WCC-EMPA.

NOAA:  The CCL is presently in the process of establishing a capability of making accurate dilutions as a second means of assuring the stability of the WMO Primary Scale.

All:  The WMO/GAW SAG Reactive Gases’ Subgroup on Carbon Monoxide should be reconstituted and should continue to work on resolving issues of the calibration scale, in

particular by giving guidance to stations on how to re-process older data. 
SAG:  A SAG Guidance Document on CO measurements is expected by mid 2010. 
All:  Currently, no laboratory is conducting absolute volumetric measurements of CO. These measurements would be an extremely useful alternative to dynamic dilution of high concentration gases for confirming the consistency and potential drift in the WMO primary

scale.

All:  It should be explored if, in this particular case of a trace gas with large danger of drifting

standards, regional round-robins could help to maintain the link to the CCL.

All:  There is a need for identification, comparison and improved accessibility of 

observations from the large number of stations (some of which are regional GAW stations) that are equipped with less sophisticated (or calibrated) CO analysers.
H2:

MPI-BGC:  It is recommended that the CCL produces, on an annual basis, additional standards that provide a check for the stability of the WMO scale.

All:  A concerted effort to harmonize H2 datasets is urgently needed. In the course of this process the measurement groups are encouraged to link to the new WMO scale. 
MPI-BGC, NOAA and CSIRO:  The CCL is requested to cooperate closely with NOAA and CSIRO to facilitate an exact adjustment of their proper calibration scales to the WMO scale.

All:  A major problem most laboratories that measure hydrogen encompass is to ensure the

stability of their standards. It is recommended that every laboratory develops a strategy to

account for this.
