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Outline

• Global Greenhouse Gas Monitoring Today
• An Emerging Need – Emission Reduction
• Verifying the Outcome of Emission reduction 

efforts
• Observing Challenges
• Need to examine measurement criteria
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Global Greenhouse Gas Monitoring 
Structure

• “Purpose” of Experts’ Meetings
Promote new techniques
Address issues of standardization and quality 
assurance 
Broaden  scope to other climate-relevant trace gases 
and proxies. 

• Tools we have to implement recommendations
WMO GAW framework
SAG, GAWSIS
152 sites report GHG data to WDC 
WDC, CCL, WCC for GHGs

• Products supported
WDC products & national network products (e.g., 
NOAA, CSIRO)
WMO reports and pubs
GHG bulletin
CarbonTracker, CarbonTracker-EU, Other reanalyses

• Customers
Scientists

o IPCC
o National Assessments

Educators
General public (e.g., NGOs, press, etc.)
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GAW Strategic Goals

• Improve measurements programme for better geographical and 
temporal coverage and for near real time monitoring capability,

• Complete the quality assurance/quality control system,

• Improve availability of data and promote their use,

• Improve communication and co-operation between all GAW 
components and with the scientific community,

• Identify and clarify changing roles of GAW components,

• Maintain present and solicit new support and collaborations for the 
GAW programme,

• Intensify capacity building in developing countries,

• Enhance the capabilities of NMHSs in providing urban-
environmental air quality services. 
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An emerging challenge for the U.S. 
and the world

• Society is advancing efforts to reduce CO2 emissions now 
Copenhagen agreement anticipated
US & Australia on board
National & state laws and policies are emerging

• Mitigation efforts will vary by nation, region, & emission sector 
(energy, industry, etc.), and will be diverse in their approach

• Large-scale emission reduction approaches (e.g., international, 
national, state) require independent, scientific verification of the 
outcome of policies implemented

Stratospheric Ozone
Acid Rain
Air Quality
Nuclear Test Ban Treaty 

• The complexity & variability of the carbon cycle, the scale of 
problem, and the number of GHGs make this a significant 
challenge for GHG emission reduction
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Verification:  Providing Objective, Science-based 
Information to Support Policy & Implementation

• International Agreements
Reliable, trusted information will help guide policy decisions at the highest levels
Will inform decisions regarding needs for adjustments or amendments to existing 
agreements
Will provide the information necessary to ensure a globally successful effort

• National Laws 
National policies to balance GHG emission reduction efforts or offsets will require periodic 
verification of their outcome
GHG information specific to regions and economic sectors can ensure continuance or 
expansion of strategies that are working and aid in adjusting those that are not

• Inventory Validation
Reliable GHG information will help inform inventory reporting and measurements
Can help improve national inventories
Can help inform the design and evaluation of mitigation strategies

• GHG trading markets
With or without trading, carbon and other GHGs will acquire considerable value
Independent outcome verification would help investors be secure in their investments
Would ensure that the goal of GHG trading would stay on target
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Carbon Crucible –
The Future Demands 
New and Expanded 

Approaches
• Increased Observations
• Improved Transport Models
• Enhanced Reanalysis
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Atmospheric Measurements “Land” exchange

Oceanic Measurements

Surface Ocean Biosphere 
Inventories 
& Fluxes

Emission 
Inventories

Deep Ocean

Surface

Satellite

Aircraft

Satellite 
Mapping

Integration and Product Development 
(Reanalysis)
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Surface-based Networks 

CarboEurope

WMO Global Atmospheric Watch

NOAA

FluxNet

TCCON
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Learning from Long Term 
Records

• A call for sustained, 
continuous measurements 
of greenhouse gases

• A warning of the 
importance of maintaining 
an on-going war on 
measurement bias

https://om.cmdl.noaa.gov/globalview/
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Observing Challenges

• In situ sampling
Flasks
Continuous, in-situ sampling and analysis

• Remote sensing
Fourier-transform spectrometers (e.g., TCCON)
Satellites

• Direct Emission Measurements
Individual sources
Collective sources

• Non-point sources
• Offsets
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How to set criteria?
(Comparability and Accuracy for Emerging Technologies)

• Criteria for flask and in-situ sampling have historically 
been the focus of these meetings

• With the emerging need for verifying GHG emissions 
How to fend off potential bias from remote sampling systems?
How should we define comparability for remote sensing 
measurements?
Should the requirement for quality of the measurement depend 
upon the need for that measurement?
How will data management and product development be 
affected?

• Do we need deeper engagement of the inventory and 
satellite communities to address these questions?

• Do we need deeper engagement of the reanalysis 
community to address these and other questions?
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Questions?
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Backup Slides
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