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To:  OGC members & interested parties

A new OGC Standards Working Group (SWG) is being formed. The OGC members listed below have proposed the OGC Emission Event Modeling Language (EmissionML) SWG.  The SWG proposal provided in this document meets the requirements of the OGC Technical Committee (TC) Policies and Procedures.


The SWG name, statement of purpose, scope, list of deliverables, audience, and language specified in the proposal will constitute the SWG's official charter. Technical discussions may occur no sooner than the SWG's first meeting.

This SWG will operate under the OGC IPR Policy. The eligibility requirements for becoming a participant in the SWG at the first meeting (see details below) are that:


· You must be an employee of an OGC member organization or an individual
member of OGC;

· The OGC member must have signed the OGC Membership agreement;

· You must notify the SWG chair of your intent to participate to the first meeting. Members may do so by logging onto the OGC Portal and navigating to the Observer page and clicking on the link for the SWG they wish to join and;
· You must attend meetings of the SWG. The first meeting of this SWG is at the time and date fixed below. Attendance may be by teleconference.

Of course, participants also may join the SWG at any time. The OGC and the SWG welcomes all interested parties.

Non-OGC members who wish to participate may contact us about joining the OGC. In addition, the public may access some of the resources maintained for each SWG: the SWG public description, the SWG Charter, Change Requests, and public comments, which will be linked from the SWG’s page.

Please feel free to forward this announcement to any other appropriate lists. The OGC is an open standards organization; we encourage your feedback.

1. Purpose of the EmissionML Standards Working Group

The Purpose of the EmissionML Standards Working Group is:

· to develop EmissionML, an abstract standard data model that enables the interoperable use of emission events, that can be extended for multiple emission types.
· based on the emission events abstract data model, to develop a portfolio of open standards that enable the interoperable use of spatiotemporal emission event data.
· for example, EmissionML will be developed to enable the interoperable use of emission event data, and relevant observations and procedures.

· to develop new OGC Best Practices that defines the uses of OGC standards in order to determine the occurrence of emission events and estimate the quantity of the emissions. Example OGC baseline standards include but not limited to OGC OMS, W3C/OGC SSN, and more.
2. Business Value Proposition

Importance of Emissions Data Management: Emissions refer to the release of pollutants, such as greenhouse gases and particulate matter, into the atmosphere from various sources, including industrial activities, transportation, and agricultural practices. Managing and reducing these emissions is crucial for mitigating climate change, protecting public health, and preserving the environment. The significance of emissions management lies in its ability to reduce the adverse impacts on air quality, global warming, and ecosystems. Typical types of emissions include carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), and sulfur dioxide (SO2), as well as volatile organic compounds (VOCs) and particulate matter (PM). Some emissions, such as Hydrogen Sulfide (H2S) and Carbon Monoxide (CO), can be extremely hazardous and have the potential to be fatal to humans. Effective emissions data management enables better monitoring, reporting, and regulatory compliance, ultimately contributing to a sustainable and healthier planet.
Methane as an Example Important Emission Type: Methane (CH4) is one of the most potent greenhouse gases. According to the IPCC’s Fifth Assessment Report, the comparative impact of methane is 28 times greater than CO2 over a 100-year period. However, reducing methane is one of the most effective ways to combat climate change due to its relatively short atmospheric lifespan and its potency as a greenhouse gas, making immediate reductions impactful in slowing global warming. 
Numerous global and national initiatives are underway to combat methane emissions, exemplified by the pledges made at COP28 where nations committed to reducing methane emissions by 30% by 2030. The United Nations Environment Programme (UNEP) oversees OGMP 2.0, engaging over 100 oil and gas companies worldwide to slash methane emissions by a minimum of 45% before 2025. Moreover, key regulatory bodies such as the US Environmental Protection Agency (EPA), Canada’s Environment and Climate Change Canada (ECCC), and the European Commission have updated their methane regulations to refine reporting accuracy and mitigation strategies. Notably, these updates include a shift from generic Emission Factor (EF) based methodologies to more precise sensor measurement-based approaches.
Advancements in methane sensor technology and measurement methodologies are rapidly evolving, highlighting a critical gap in the absence of standardized data models and encodings for streamlined analysis and reconciliation of methane emission data. Notably, existing methane reporting standards and regulations vary in their definitions of emissions and contextual data. These contextual data of methane emissions include but not limited to: methane sensor observations, methane detections, uncertainties of the emissions in space/time/ quantity, and related geospatial features emit methane plumes, and more. 
In summary, there is a pressing need for EmissionML, a new standard for emissions data, including associated sensor observations and geospatial features that emit gases or particulate matter. Potential users of this emissions standard include international and national environmental regulators, air quality sensing system vendors, scientists, and more. Specifically, we will develop MethaneML based on EmissionML to address the methane challenge and to test and demonstrate the extensibility of EmissionML.
3. Scope of Work

The requirement of the proposed EmissionML standard is to address the data interoperability gap of the emissions, their associated sensor observations, and the geospatial features that are the sources of emissions. 
The use cases of the EmissionML standards include:
· Enable emissions data exchange between different data systems from regulators, sensing system providers, emissions management platform providers, and field service operators.
· Enable observation data exchange for emission sensing system providers, including satellite data providers, airborne remote sensing providers, drone-based remote sensing providers, vehicle-based remote sensing providers, continuous monitoring system providers, handheld Optical Gas Imaging (OGI) service providers.
· Enable improved reconciliation of top-down and bottom-up emissions measurements.
· Enable faster mitigation actions.
The Statement of Work (SOW) of the EmmissionML SWG are as follows:

· Design EmissionML, i.e., the conceptual model and the associated UML model of Emission Events
· Design MethaneML, the conceptual model and the associated UML model of Methane Emission Events

· Design the UML model of Methane Emission Events’ related entities, such as Methane Emissions Observations and Methane Emissions Procedures (e.g., sensors)

· Design the UML model for the uncertainty of the Emissions and Observations. 

· Develop the JSON encoding for Methane Emissions Events, Observations, and the associated Features (e.g., features that are the sources of methane emissions)

· Based on the relevant OGC standards, such as OMS and SSN, develop the Best Practice documents that use existing OGC standards for methane emissions Observations from various methane sensing systems.
The justification to develop EmissionML as a new candidate OGC standard is as follows. First, emissions represent a type of spatio-temporal data aligning with OGC’s role as the Standard Developing Organization (SDO) for spatial and temporal data. Secondly, these emissions are events detected and observed by Observations performed by multiple sensing systems, thus closely tying into OGC’s SWE standards, and should be considered as part of the SWE. Thirdly, while emissions and in particular methane emissions constitute a new domain within the OGC community, numerous OGC members, including NRCan, ECCC, NASA, among others, are major stakeholders in initiatives aimed at reducing methane emissions. 
The new candidate EmissionML standard is directly related to the OGC SWE standards, and once developed it should be considered as part of the SWE standards.
The following outlines a preliminary timeline for EmissionsML activities. We anticipate finalizing the draft EmmissionML and MethaneML conceptual model within nine months of establishing the SWG. Completion of the JSON encoding is projected within 12 months of SWG establishment. Additionally, development of Best Practices for methane observations is targeted for completion within 18 months of establishing the SWG.
3.1 Statement of relationship of planned work to the current OGC standards baseline

Currently, there is no OGC SWG specifically dedicated to addressing interoperability issues related to emissions and methane emissions. However, OGC SWE working groups complement the efforts of the EmissionML SWG. Given that SWE standards serve as the baseline standards for EmissionML, once EmissionML is developed, it should be integrated into the SWE framework. There is no overlap with existing OGC standards functionality, and harmonization issues.
3.2 What is Out of Scope?

· Developing a new API for emissions data is out of scope at this moment. It could be a future work.

· Developing new methods to process and reconcile observations from multiple sensing systems to derive an emission event is out of scope. There are active research projects developing methods to reconcile top-down and bottom-up measurements and estimate emissions. EmissionML and MethaneML can be the go-to standard data model for these research projects to share their results.
3.3 Specific Contribution of Existing Work as a Starting Point

· The OGC Integrated Methane Sensor Web for Emissions Management Best Practice - Part I (ogc 21-070) serves as a starting point for the Best Practices for methane observations. 
· EmissionML conceptual models were discussed in multiple STA SWG meetings. 
· EmissionML was presented to the Climate Resilience DWG on Jun 5th 2024.

· The first OGC Methane Summit was organized on Jun 17th 2024 as part of the OGC TC Montreal.

· Climate Resilience DWG passed a motion to be the home DWG of the EmissionML SWG.

3.4 Is this a persistent SWG? 

x Yes  (  No

3.5 When can SWG be inactivated?
Not applicable.
4. Description of Deliverables

The following deliverables will be the initial results of the SWG:
· OGC Emissions Modeling Language (EmissionML) Part 1 - Conceptual Model.

· OGC Methane Emissions Modeling Language (MethaneML) Part 1 - Conceptual Model.

· OGC Methane Emissions Modeling Language (MethaneML) Part 2 – JSON Encoding.

· OGC Integrated Methane Sensor Web for Emissions Management Best Practices for the following methane sensing systems

· Space-borne remote sensing systems for methane emissions

· Air-borne remote sensing systems for methane emissions

· Continuous Monitoring Systems for methane emissions

· Optical Gas Imaging systems for methane emissions

The targeted start date for this SWG is the third quarter of 2024, after the charter is approved. The SWG will aim to complete the conceptual model and JSON encoding standard within 12 months of SWG establishment.
4.1 Initial Deliverables

The following standards are the initial deliverables:

· OGC Emissions Modeling Language (EmissionML) Part 1 - Conceptual Model.
· OGC Methane Emissions Modeling Language (MethaneML) Part 1 - Conceptual Model.

· OGC Methane Emissions Modeling Language (MethaneML) Part 2 – JSON Encoding.

4.2 Additional SWG Tasks

It is left blank intentionally as this is a new charter.
5. IPR Policy for this SWG

x RAND-Royalty Free.  (  RAND for fee 

6. Anticipated Participants

Anticipated participants are those involved in the design, development, implementation, or use of elements listed above in "Scope of the Work".  This includes international and national environmental regulators, methane sensing system providers, scientists, cloud services providers, and more.
7. Domain Working Group Endorsement

Climate Resilience DWG passed a motion to be the home DWG of the EmissionML SWG.
8. Other Informative Remarks about this SWG


a. Similar or Applicable Standards Work (OGC and Elsewhere). 

The following standards and projects may be relevant to the SWG's planned work, although none currently provide the functionality anticipated by this committee's deliverables:
· GTI Veritas

· UNEP OGMP 2.0

· MiQ

· Open Group Open Footprint® Forum

The first meeting of the SWG will be held by GoToMeeting two weeks after the SWG approved. 

c. Projected On-going Meeting Schedule


The work of the SWG will be carried out primarily by email and conference calls every two weeks, with face-to-face meetings at each of the OGC TC meetings.

d. Supporters of the Proposal (Charter Members)

The following people support this proposal and are committed to the Charter and projected meeting schedule. These members are known as SWG Founding or Charter members. The charter members agree to the SoW and IPR terms as defined in this charter. The charter members have voting rights beginning the day the SWG is officially formed. Charter Members are shown on the public SWG page. Extend the table as necessary.



	Name
	Organization

	Steve Liang
	SensorUp and University of Calgary

	TBC
	Natural Resources Canada (Confirmed)

	Sara Saeedi
	University of Calgary

	Zahra Bagheriashena
	University of Calgary

	Mozhou Gao
	SensorUp

	Sina Kiaei
	University of Calgary

	Sepehr Honarparvar
	University of Calgary

	Wenwen Li
	Arizona State University

	And more…
	

	And more…
	

	And more…
	

	And more…
	

	And more…
	

	And more…
	


 
e. Convener(s)

Steve Liang is the convener of the EmissionML SWG. 
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