LANCE Enhancement Request 


Overview:

The Measurements Of Pollution In The Troposphere (MOPITT) instrument measures CO from the surface to the upper troposphere. CO is a chemically reactive gas that has a lifetime of approximately one month.  Primary sources of CO include biomass burning (for example, forest fires) and fossil fuel burning.  Near real time (NRT) CO products are useful for air quality forecasting (for example, in ECMWF's MACC-III system) and in field campaign planning. NRT products are already being produced by the MOPITT Science Investigator-led Processing System (SIPS) and distributed by an informal ad hoc ftp server. The MOPITT SIPS is requesting to become a LANCE element in order to standardize these products and promote their usage.

Required Information for Enhancement Request:
1. Identify and summarize the effort.

1a. Who is requesting the effort?

Arlindo Da Silva
NASA/Goddard Space Flight Center 
Global Modeling and Assimilation Office
Code 610.1        Greenbelt, MD 20771
(301) 614-6174 arlindo.dasilva@nasa.gov

Richard Engelen
Head of Chemical Aspects Section
MACC-II Project Manager
ECMWF, Shinfield Park, Reading, Berkshire, RG2 9AX, UK
Tel +44 118 949 9606 (switchboard +44 118 949 9000)
Fax +44 118 986 9450
E-mail richard.engelen@ecmwf.int
http://www.gmes-atmosphere.eu

Jérôme Barré
Atmospheric Chemistry Observations & Modeling (ACOM) Laboratory
National Center for Atmospheric Research
3450 Mitchell Lane
Boulder, CO 80301
303-497-1866
barre@ucar.edu

Letters of endorsement from these scientists are attached at the end.

1b. Who is completing the effort?
· MOPITT SIPS
· EDOS (creating the Contact Session Level 0 Data Stream)

1c. Is there a HQ or Science sponsor?
· Kevin Murphy
· Kurt Thome

2. Scientific and/or application objective achieved through enhancement:
2a. Say a few words about how this enhancement will improve science or contributed to the application of the NRT data?

NRT MOPITT data have been used extensively in field campaigns by helping investigators predict plumes of pollution and direct flight paths through the most contaminated air. They are also actively assimilated into atmospheric chemistry models.

Despite their usefulness, there is no attempt to publicize nor archive these products so they remain fairly obscure. Likewise, without any contractual obligation for the SIPS to create these products, there may be concern about the reliability of their creation over time.

If they were available through LANCE, a broader community would be exposed to these products and hopefully begin using them. The potential benefit could include improved scientific outcomes from field experiments and more accurate chemical weather forecasts, which could result in fewer health risks from unsafe air.


3. Concept of operations:
3a.  Location of functionality

The production of the NRT products and the locally installed LANCE protocols will be co-located with the MOPITT SIPS at NCAR in Boulder, CO.

3b.  Development, integration and testing process

The key MOPITT instrument data arrives from EDOS (via ASDC) with a latency of approximately five hours after it was collected in two-hour granules. This data stream, even if processed instantaneously, would not satisfy LANCE requirements. However, there is an option to receive a data stream from EDOS from each contact session of the data transmission. These files are not tidy two-hour granules but they can be obtained much quicker. The MOPITT SIPS has already received samples of this Contact Session data stream and it is being evaluated. A subscription for the contact session data stream would need to be created.

Since an NRT product is already being created as part of routine production, the algorithm development phase will be brief. Most of the development effort will be directed toward ingesting the new contact session L0 granules and establishing the element’s infrastructure. The LANCE protocols (e.g. URS, GIBS, usage statistics, system redundancy, latency, etc.) were reviewed with NCAR system admins and they are confident that the MOPITT SIPS can support these operational requirements. Customized scripts that will collect and disseminate usage statistics will be developed.

The MOPITT SIPS runs primarily as a suite of PERL scripts. By design, it is light-weight, transparent and easily extensible. LANCE will be less like integration with the SIPS, which could be disruptive to operations but rather more like creating a new branch with very little interaction with the existing operational code-base.

Once the files are created, there will be automated checks on the data quality to ensure that we are not publishing sub-standard granules. These automated checks will monitor factors such as the total number of pixels processed, the total column CO of each pixel and the reported measurement uncertainty. If any granule fails this automated QA check then it will not be published. The SIPS engineer will be alerted and will begin the investigation. If the issue can be attributed to a system malfunction, then the granule will be re-processed. If it is believed to be anomalous data, then a member of the MOPITT science team that performs regular checks of the data will be asked to examine the granule. That science team member will have the authority to either publish the granule or pull it from the data stream. Additionally, a systematic comparison between the NRT granules and their archive quality counterparts will be conducted to estimate the relative error of the NRT granules. The results of this study will be available in the MOPITT documentation.

When a granule is created and passes automatic QA it will be placed in the LANCE-discoverable directory structure. Metadata will be entered into the ESDIS Common Metadata Repository (CMR). The browse image will be submitted to GIBS and performance metrics such as latency will be tracked.

[bookmark: _GoBack]Testing will be conducted with all the module’s interfaces such as GIBS, URS and usage statistics both as isolated units and as an integrated whole. Search and order through ECHO will also be confirmed. Since this module will run practically independently of the SIPS, testing will also be isolated from operations. 

3c.  Support (FTEs) for development and sustaining engineering
	Task
	Assigned to
	Estimated FTE

	Setting up LANCE infrastructure
	NCAR System Admins
	0.2 for 4 weeks

	Ingesting the contact session L0 data stream
	SIPS Engineer
	0.5 for 2 weeks

	Creating custom scripts to interface with NASA
	SIPS PI
	0.2 for 8 weeks

	Integrating with MOPITT SIPS software
	SIPS Engineer
	0.5 for 2 weeks

	Sustaining engineering
	NCAR System Admins
	0.05

	Long term performance monitoring
	SIPS Engineer
	0.05

	Reporting – including participation in LANCE telecons
	SIPS PI
	0.05

	Testing
	SIPS PI
	0.2 for 2 weeks



3d. What is the plan for approving the work is completed?
While the MOPITT LANCE element is in test mode, the PI, the EOS UWG, ESDIS and the known potential users will be given access to the system. It will be verified with them that the system meets their needs prior to promoting it to operational status. The system will be required to run for three full flawless days before it will be promoted to operational status. Temporarily switching to the redundant system will also be part of the test procedures.

4. Notional schedule:
4a. How long will it take to complete this work? When would it start?

The process will begin shortly after authorization is granted. The process is expected to take three months to implement. There will be at least another two weeks of internal and external testing prior to full release.

5. Hardware Cost Implications:
5a. What is the cost of the change? 

This initiative will use existing SIPS hardware. Since these products will not be archived, their disk space requirements will be minimal. Therefore, we do not expect any hardware purchases will be needed. 

All costs associated with LANCE development and maintenance can be covered by management reserve within the 2016 budget and will be absorbed into the currently allocated funds. No additional funding will be requested.
Letters of Endorsement

Richard Engelen
Deputy Head, Copernicus Atmosphere Monitoring Service

With this email I would like to support your request to NASA EOSDIS for MOPITT NRT data to be included in the LANCE (Land, Atmosphere Near real-time Capability for EOS) system in order to standardize these products and promote their usage. 

Carbon Monoxide (CO) observations from MOPITT have been and still are an important input data stream for the operational global data assimilation and forecasting system of the European Copernicus Atmosphere Monitoring Service (CAMS). CAMS provides daily forecasts of global atmospheric composition as well as regional air quality for the European domain. CAMS has a growing user base in many application areas. The European Centre for Medium-Range Weather Forecasts (ECMWF) is running the CAMS global forecasting system and is therefore also responsible for the data acquisition of all satellite data that are used. We already acquire MLS O3, OMI SO2 and MODIS aerosol, fire radiative power (FRP) and geo-location products from NASA LANCE. In our experience, the LANCE system is a very robust and dependable source of the near-real-time (NRT) data and we think that having the MOPITT data embedded within LANCE will be beneficial for our operational data acquisition. As we deal with many satellite products, standardization between products and their acquisition is in our interest. I therefore hope MOPITT can become part of the LANCE product family.


Jérôme Barré
Atmospheric Chemistry Observations & Modeling (ACOM) Laboratory
National Center for Atmospheric Research

I used the NRT MOPITT data in order to design a chemical weather forecasting
 using the CAM-Chem DART data assimilation system. The MOPITT NRT data is assimilated once the file is produced (i.e. around a day after current time). The system was successfully used during the NASA KORUS AQ campaign that took place in South Korea. The system will be used during further campaigns and for other needs.

Arlindo M. da Silva, Jr. 
Global Modeling and Assimilation Office

>Do you think GMAO would be supportive of such an effort?
Yes, absolutely. I am a member of LANCE's UWG (where addition of new products are discussed) and I'd certainly support this request.

Kurtis J. Thome
Terra Project Scientist

I have recently been made aware that the MOPITT Team has requested that MOPITT Near Real-Time data be included in the LANCE (Land, Atmosphere Near real-time Capability for EOS).  As Terra Project Scientist, I strongly endorse this request.

MOPiTT data have seen significant increases in use over its mission lifetime both in numbers of users as well as total amount of data.  One aspect of the increased use is the recognition that several of the instruments on the Terra platform provide complementary data with MOPITT.  The users of currently available Terra data that are part of LANCE would benefit from being able to pair quickly their current data sets with MOPITT NRT products.

A good example of this is the use of Terra MODIS to locate and study the extent and intensity of wildfires.  Users are pairing these MODIS fire data with MOPITT data to understand the production of carbon monoxide from those fires.  The MODIS fire product is one of the great success stories within LANCE and these LANCE users will also benefit from access to the NRT products of MOPITT for their fire studies.  

It should be clear why I endorse the inclusion of MOPITT within LANCE.  Good luck with your efforts to make this happen and I look forward to the science community exploiting this new capability.
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