
Minutes of the Land, Atmosphere Near real-time Capability for EOS (LANCE)
User Working Group (UWG) 


17-18th April 2019
Damon Conference Room, Mesa Lab,
National Center for Atmospheric Research (NCAR)
Boulder, Colorado



7 June 2019












[image: Sample]



1. LANCE UWG Members and Attendees
Ten members of the Land, Atmosphere Near real-time Capability for EOS (LANCE) User Working Group (UWG) were in attendance (Table 1). There were a number of additional attendees representing other members of the NRT user community, representatives of the individual LANCE elements, NASA Headquarters (HQ) and NASA Earth Science Data and Information System (ESDIS) (see Appendix 1).

	NAME
	Email
	ORGANIZATION

	Chris Justice (UWG chair)
	cjustice@umd.edu
	UMD

	Miguel Roman *
	mroman@usra.edu
	USRA

	Arlindo da Silva **
	arlindo.m.dasilva@nasa.gov
	NASA GSFC

	Brad Quayle*
	bquayle@fs.fed.us
	US Forest Service

	Paul Meyer
	paul.meyer@nasa.gov
	NASA/MSFC/SPoRT

	Brock Blevins* for Ana Prados
	brock.blevins@nasa.gov
	ARSET/GSFC

	Mike Budde
	mbudde@usgs.gov
	USGS

	Josh Cossuth
	Joshua.Cossuth@nrlmry.navy.mil
	NRL/Washington DC

	Mark Trice*
	MTrice@dnr.state.md.us
	MD DNR

	Mike Fromm*
	mike.fromm@nrl.navy.mil
	NRL

	Nickolay Krotkov**
	nickolay.a.krotkov@nasa.gov
	NASA/GSFC

	Robert Brakenridge
	Robert.Brakenridge@Colorado.edu
	Dartmouth Flood Observatory

	Sean Helfrich
	sean.helfrich@noaa.gov
	NOAA / NESDIS

	Vanessa Escobar**
	vanessa.m.escobar@nasa.gov
	NASA (SMAP Early Adopters)



Table 1: LANCE UWG Members: that attended the UWG in person, * UWG members that attended remotely and **UWG members unable to attended.	


2. Welcome and program perspective
2.1. Chris Justice (University of Maryland, LANCE UWG Chair) 
Chris welcomed everyone to the meeting.  LANCE was established in November 2009 in response to a request from NASA HQ. At the first NRT meeting, (pre-LANCE) the group outlined what would be expected from a NASA NRT system, determined key users of NASA NRT data, and sought to understand their priorities for product additions. They also suggested a mechanism for proposed enhancements and recommended strong connections to the EOS science teams to ensure product legacy.  

The User Working Group (UWG) was established following the DAAC UWG model. The LANCE UWG represents users who are currently using, or who plan to use LANCE data and includes members who are familiar with both the applications user communities and the science aspects of the data products. It was decided the UWG would meet once or twice a year and invest UWG members with a nominal 2-year term. 

The role of the UWG is to provide guidance on LANCE management priorities and goals; assess the quality of the products and services provided by LANCE, and gauge the progress made by the elements against prior UWG recommendations. The UWG should also help develop a prioritized list of recommendations for LANCE development and system changes for the 12 months following the UWG meeting, as well as provide suggestions for longer-range plans. Chris has been LANCE UWG chair since it began 10 years ago. 

Over time LANCE has grown from the four initial instruments (MODIS, AIRS, AMSR-E and OMI) to ten (listed in Appendix 2). LANCE now includes non-EOS products (from AMSR-2 and LIS). Adding NRT products from EOS was straightforward; products were vetted and peer reviewed and were maintained by the associated Science Team Member, but for non-EOS products there needs to be a different approach. Looking forward, LANCE faces new opportunities and challenges. At this meeting the UWG needs to consider: 
· the inclusion of non-NASA data and experimental products – perhaps through a “LANCE lite” system that facilitates expedited products that don’t necessarily meet the criteria of the traditional LANCE products.
· how QA and maintenance of non-EOS data would be undertaken. 
· ensure that NRT is integrated in to NASA HQ’s ‘New Mission Process”.
· determine how the changing NASA ESDIS data infrastructure (which is moving some missions to the cloud) might impact LANCE, and 
· how LANCE might better serve the expanding NRT user community. 

He suggested that at this meeting we should come up with recommendations and priorities to put to ESDIS management, that will ultimately decide what will be funded. He reminded the group that we should be sensitive about asking for things outside of the scope of the LANCE, while at the same time recognizing that things are changing and that LANCE may need to adapt to continue to meet the expanding needs of the NASA NRT Science and Applications communities.

He said this is the first LANCE UWG meeting held outside of GSFC and that he recommends the annual face-to-face meetings are held at different venues – rotating around the SIPS and DAACS that comprise LANCE.


2.2. Alfreda Hall for Kevin Murphy (NASA HQ)
Alfreda spoke on behalf of Kevin Murphy (NASA HQ), the Program Executive for Earth Science Data Systems (ESDS). Alfreda conveyed Kevin’s continued thanks to the LANCE UWG for their support and time in helping make LANCE such a valuable component of ESDIS and for the broader community. She said that Kevin had approved the recommendations from the last meeting; which were to add NRT MAIAC and MODVOLC to LANCE. She said he is still working on the request to add NRT SMAP data to LANCE.  

2.3. Earth Science Data and Information System Project - Andrew Mitchell (NASA GSFC, ESDIS Project Manager)
Andy gave an overview the relationship between ESDIS, EOSDIS and ESDS (see Box 1). Box 1: Understanding our Acronyms
 
· ESDIS – is the acronym name for the Project at GSFC that currently manages earth science data systems for EOS and other assigned missions.
· EOSDIS – is the acronym name for the System that was developed to manage NASA’s Earth Observing System missions.  
· ESDS – Earth Science Data Systems is the name of the NASA Headquarters Program Office that funds the ESDIS Project.
· Earthdata – is the name of the website that describes the ESDIS Project, the EOSDIS system, and HQ’s Earth Science Data Systems program.

EOSDIS consists of (science based) DAACs and SIPS; it was started in the 1990’s and has expanded to include more than 11,000 data types. EOSDIS has central data capabilities (also leveraged by LANCE) to make data access easier; these include the Common Metadata Repository (CMR), Earthdata Search client, Worldview, Global Imagery Browse Services (GIBS), and the User Support Tool. The American Customer Satisfaction Index (ACSI) for EOSDIS is 78, which for government services, is considered a very high score.  Andy said there is a process for adding new data to EOSDIS and highlighted the new Levels of Service for datasets (basic, standard and comprehensive); not every dataset gets the same level of service and this will let users know what they can expect (Fig 1). 
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Fig 1. EOSDIS Levels of Service for Datasets

2.3.1 Earthdata Cloud
Andy said that some of the upcoming missions designated for ESODIS, like NISAR and SWOT, will push the data volume from 4 to 45 PB/year.  ESDIS intends to use the cloud for these missions and has developed a cloud architecture for the functions that are supported by a DAAC.  

The cloud prototype started 2 years ago using Amazon Web Services (AWS) - the only Federal approved vendor. EOSDIS has developed and deployed a custom built cloud optimized platform (NGAP – NASA Compliant General Application Platform) which received authority to operate (ATO) in July 2018. It has also developed a prototype cloud optimized software (Cumulus) for performing Earth science data ingest, archive, and distribution capabilities to support all EOSDIS missions. 

Over 3.5 PB of ESA Sentinel-1 data have so far been migrated to AWS for storage and distribution. Two key EOSDIS elements are also running in AWS: The Common Metadata Repository (CMR) and Earthdata Search. Global Imagery Browse Services (GIBS), which provides access to over 800 satellite imagery products, is expected to be the next EOSDIS application to evolve to the cloud.  

It is envisaged that the Earthdata Cloud will improve the efficiency of NASA’s Data systems operations. Users will be able to process data in the cloud and just download the end products, rather than downloading the data prior to processing in-house. Not all data will be moved to the cloud; a process is being developed to select high priority datasets to use commercial cloud technology for data management.

Chris Justice asked how latency might be affected by the cloud. Andy said this needed to be looked at.

Sean Helfrich (NOAA) asked about partnering to make higher level products in the cloud. Andy suggested that ROSES was the best way to facilitate this.

2.3.2 New Missions and NRT Requirements
Chris Justice asked which new NASA missions will deliver NRT data. From the presentations given there are no indications that any missions have NRT requirements (apart from JPSS-2). Josh Cossuth (NRL) asked about the procedure to advocate for NRT products before launch, as NRL would have NRT applications for many of the new missions. 

This topic was discussed at some length and re-visited later in the meeting. Key points are as follows: 
· As mentioned at the NASA NRT workshop (held at Langley in September 2016) NRT considerations need to be incorporated during Pre-Phase A. Adding a NRT capability is an engineering problem and asking for low latency data after the mission has been designed is often prohibitively costly. By the time it gets to the New Missions Process it is too late. David said that ESDS now has formal guidance mandating that missions analyze the NRT component at various stages – and this was addressed by Vanessa Escobar on Day 2.  
· Jeanne Behnke commented that not all new missions were suitable for NRT due to their short term nature (e.g. ISS and airborne missions) however David suggested these too might be valuable to validate an instrument potential for future missions. Dawn Lowe commented that an early concern was that LANCE data should be dependable, so if a short term mission is added to show proof of concept, then that should be made clear to the user. 
· The group agreed that expedited data, beyond the 3-hour LANCE latency requirement, could still be valuable for some NRT applications. Steve Miller (Colorado State/CIRA) said that originally LANCE set a precedent using predicted ephemeris data to make experimental products and encouraged the group to consider varying the definition of NRT depending on the mission. 
· The Federal multi-agency Satellite Needs Working Group is (SNWG) another avenue for discussing and advocating for NRT needs.
· Low latency NISAR data would be valuable for disaster response. Miguel asked where this should be discussed. NISAR SDS will distribute urgent response data to specific users (i.e. science team members) primarily to support instrument calibration and validation efforts. It was agreed there needs to be discussion between applications and HQ. 
· Chris expressed concern that in general, conduits for collecting information from the applications community do not translate into a discussion with engineers. Attempts have been made; for example, Natasha Stavros (JPL) is one of two NISAR Applied Science Deputy Application leads that is capturing suggestions from the applications community that could be considered by the engineering team. However an open process for these discussions should be developed, in the framework of the NISAR Science Team. .

2.4. David Green (Disasters Program, NASA HQ)
Recently the Applied Sciences (AS) Division has been focused on the results of the Decadal Survey; specifically looking at new missions and working towards hard-wiring NRT requirements in to 4 Designated Observables identified by the Decadal Survey as high priorities. Applied Science is working on collecting needs of other federal agencies for future missions. The areas and AS leads are: 
· Surface Biology and Geology (SBG) – Woody Turner
· Aerosols and Clouds, Convection and Precipitation (ACCP) – John Haynes and Dalia Kirschbaum 
· Surface Deformation (SD) – David Green
· Mass Change – Brad Dorn

Vanessa Escobar is the overall HQ POC for this work; the 4 teams will conduct studies, bringing in outside consultants to develop a Community Assessment and Report (CAR) that examines mission design and other aspects of the project that can inform the project concept and trade-off studies. Lawrence Friedl is the advisor for the CARs. David thinks LANCE should contribute to these studies. There is a research and analysis study scheduled for late August/early September – ideally there will be some LANCE representation at that meeting organized by MSFC. David asked Vanessa Escobar to 
provide guidance and a POC on decadal studies regarding how to engage with CAR.

The A37 ROSES Call on Disasters Risk and Response that was issued by Applied Sciences explicitly mentioned that proposals should work with LANCE. There are 10 proposals selected. 

Action:  David Green to provide information to Diane and Karen on who was selected from the A37 ROSES call and is intending to provide NRT data and will work with LANCE.

Communications and outreach: David and Lawrence are working with the communications and outreach company “U.Group” to do some promotional videos, social tweets and other materials. They are keen to also promote the work of LANCE. With the 10th Anniversary of LANCE coming up, Chris suggested it would be good to take advantage of this.

Action: David / Diane and Karen to explore outreach opportunities with NASA Applied Sciences and U.Group.


3. Taking Stock of LANCE
3.1. The History of LANCE from an ESDIS Management Perspective - Dawn Lowe (NASA GSFC)
Dawn gave an overview of the history of LANCE from an ESDIS management perspective. In 2002 the NPOESS Preparatory Project (NPP), NASA/NOAA/DOD established a Near-Real-Time Processing Effort (NRTPE) in the basement of building 32 at the Goddard Space Flight Center; for processing and distributing products from MODIS, AIRS and AMSR-E primarily to NOAA. In 2004 Karen Michael took on coordination of the NRTPE telecons. The NRTPE system also fed the MODIS Rapid Response System (RRS) which was an ad-hoc initiative supported by Martha Maiden. MODIS active fire data from the RRS were used to develop the Fire Information for Resource Management Systems (FIRMS). In early 2008 changes were made to the RRS, resulting in user complaints to NASA Management, which led NASA to explore establishing a formal and sustained NRT system for select EOS products and a user working group to advise on system changes.  In the Spring of 2008 ESDIS and NASA HQ assessed the feasibility of developing a NASA NRT system and in July (2008) NASA HQ decided to go ahead. Over the next year, through to July 2009, NASA developed a charter, a project plan, requirements and design, and implemented and tested the NASA Near-Real-Time Processing System (NRTPS). 

In March 2009 EDOS began supporting session-based Production Data Sets (PDSs) and in July 2009, the NRTPS Operations Readiness Review for MODIS, AIRS, MLS and OMI took place. Chris Justice agreed to serve as LANCE User Working Group Chairman in September 2009. 

In mid-September 2009, the first official NASA NRTPS user, NRL/Kim Richardson, provided positive feedback and in mid-Sept 2009 the name was changed from NRTPS to “LANCE” (Land, Atmosphere Near-real-time Capability for EOS).  The first LANCE User Workshop was held in November 2009 at GSFC followed by the first LANCE UWG in November 2010. At this point Rapid Response became part of LANCE. In December 2011, GIBS/Worldview was launched and in May 2012 FIRMS was added. In March 2015 AMRS-2 NRT data was available via LANCE; this was followed by MISR NRT data in June 2016, MOPITT NRT data in October 2017 and ISS LIS in March 2018. In December 2018, the Rapid Response subsets were replaced by Worldview Snapshots.

Chris thanked Dawn for the presentation and suggested that as it is the 10th Anniversary of LANCE this year, we should highlight this by writing a timeline report and for the Earth Observer and put together a presentation for AGU.

Action Diane, Karen, Dawn and Chris to work on timeline article and AGU presentation.


3.2. LANCE – where we are now - Karen Michael (NASA GSFC, ESDIS, LANCE Manager) 
Karen provided an update on LANCE as it is today. LANCE provides NRT data from 10 instruments; a total of 87 products, or 127 products if both MODIS Aqua and Terra collections are included (see Appendix 2). Karen welcomed Miguel Roman (USRA) as a new UWG member and gave an update on the recent enhancement requests: 
· the SMAP proposal, for NRT Brightness Temperatures and Soil Moisture, is still pending approvals from NASA HQ; 
· the proposal for MODIS Products Multi-Angle Implementation of Atmospheric Correction (MAIAC), for Land Aerosol Optical Depth (AOD) (MCD19A2), and Bidirectional Reflectance Distribution Function (BRDF) Model Parameters (MCD19A3), was approved; and 
· the proposal for MODIS Volcano MODVOLC Product was approved for production in LANCE and distribution to University of Hawaii / Robert Wright for user access.
Looking forward, Karen asked the UWG to consider the following in their deliberations during this meeting: 
· Should we incorporate Real-time data into LANCE?  Is there a demand for Real-time products or applications where they are needed?
This could be done by leveraging the existing Direct Readout Stations. She also noted that Kevin Murphy has asked LANCE to conduct a proof of concept test using AWS Commercial Ground Stations as a Service.
· Since there is a lack of new NASA missions with NRT requirements should we consider partnerships or leverage data from other agency missions? Should we consider providing Sentinel 1 SAR NRT data? The level of effort to add ASF DAAC as a new LANCE element appears fairly minimal and could be explored further. 
· Should we consider putting GOES-R data into LANCE?   
There are multiple opportunities and various architectures that can be explored further.

The latter questions prompted Chris to ask if there is a need to get GOES-R NRT data beyond what is currently available from NOAA. Bruce Mclemore said that if there is a need, EDOS could get the data feed through the same mechanism as they do for SNPP/JPSS.

Action for Diane/Karen to contact Matt Donovan and Natalia at GEONETCast to better understand what they are doing. 

3.3. Status Updates and Metrics - Diane Davies (LANCE Operations Manager) 
Diane provided an overview of metrics - LANCE-wide latency metrics for Levels 0, 1 and 2 from 1 October 2016 up to 9 March 2019. These are largely within the 3-hour requirement with a few exceptions due to issues related to system mount failure, upgrades, incorrect coefficients, a disk failure and delays in receiving data from EDOS. Despite these exceptions, there are no concerns going forward. The chart showing Weekly LANCE Registered Unique Users Accessing Data showed a dip from the beginning of December, due to the discontinuation of MODIS Collection 5 and a temporary issue with user authentication following the switch from FTP to HTTPS for MODIS, VIIRS, OMI and OMPS. Despite the apparent dip in registered users, the number of files distributed from LANCE has increased by 9.25 % between 2017 and 2018 with a weekly distribution of approximately 13.86 TB/Week. 

The distribution of NRT data by volume continues to be dominated by MODIS (82.7% of the data distributed are from MODIS Aqua and Terra), but the distribution of files is evenly more spread with MOPITT and MLS each accounting for 18% of the total files distributed; MODIS accounts for 45% and VIIRS almost 12%.

LANCE continues to work with the EOSDIS communications team; they are currently collaborating on the NASA Wildfires Campaign and provide daily imagery to the NASA communications teams including NASA science writers and the Earth Observatory. This is a role that used to be handled by Jeff Schmaltz.

Diane reported back on action items from the last meeting (see Box 2).

 


Box 2: Action items from the last LANCE UWG meeting

1. MODVOLC 
· Rob Wright to get additional endorsements for the MODVOLC product to be added to LANCE and website figures on use of the data. Done.
· LANCE management to follow up on costs and feed back to ESDIS management and NASA HQ once additional endorsement requests and MODVOLC web metrics are in. Diane to work with LANCE-MODIS to finalize costs and send these to Alfreda Hall. Done
· Sean Helfrich to put Rob in touch with the NOAA point of contact who does the ash dispersion modelling as another potential NRT MODVOLC user. Done

2. MAIAC enhancement 
· For the air quality and the 1km aerosol products, finalize the budget for HQ. Done
· If there is to be a broader use of MAIAC beyond air quality then we will need endorsements for those other products. Decision to make air quality products available first and then follow up.
· We need some general guidelines on gap-filled and other customized products from LANCE (Diane). Followed up with Crystal Schaaf – MAIAC continually refills its fields so is virtually a gap filled product and Arlindo is keen on this and requested that MODAPS try this for the MCD43C2 (snow-free) values. This is currently being evaluated by Crystal’s group.

3.	David Green will feed back to the LANCE UWG on how to get involved in the Satellite Data Needs Working Groups. David to report back

4.	For the Boulder meeting we will request: a NASA HQ summary on upcoming missions and NRT requirements and opportunities (Alfreda to report back) and invite NOAA CoastWatch to look at building bridges. Done. To be discussed at this meeting. 

5.	The UWG should continue to keep an eye on the GOES-R work. Ongoing. 

6.	The UWG is interested to hear a concrete proposal on SMAP. Pending.

7.	Gang Ye to reach out to Crystal Schaaf regarding BRDF, Albedo and NBAR browse in GIBS. Done. 

8.	Arlindo DaSilva to talk to Christina Hsu to see if it is possible to have the Deep Blue Aerosol product in time for their summer field campaigns. Done.

9.	Future consideration: there is still the outlying question of whether the Rapid Response swath images are replaced. Action: Diane to find out if is there enough groundswell to follow up on this and follow up with Robert Wolfe to look at MODIS/VIIRS browse options. Ongoing.




4. Opportunities for Collaboration
4.1. Update from the Direct Readout Laboratory (DRL) - Kelvin Brentzel (NASA GSFC)
Kelvin Brentzel provided a brief overview and update on the DRL activities. DRL does not provide Real Time (RT) data but provides software and algorithms, primarily for the 220 Direct Readout (DR) sites, but also for the NRT and science communities. DRL works closely with the science teams on the provision of algorithms to the broader community. The DRL is also able to solicit feedback on algorithms from the distributed DR community and provide that back to the Principal Investigators.  Kelvin suggested that LANCE might consider leveraging the RT data from DR to improve upon the existing LANCE latency.  Robert Wolf suggested that LANCE could leverage these ground stations and have a 30 minute turnaround. 

4.2. Updates from the USFS – Brad Quayle (USFS)
Brad leads the USFS Direct Readout for active fire mapping as part of the Geospatial Technology and Applications Center (GTAC), which leads geospatial and science implementation in the USDA-USFS. Their task is to track and map wildland fires as part of an interagency effort to manage wildland fire.  The USFS provides fire remote sensing for mapping large incidents using data from MODIS, VIIRS, AVHRR, GOES Imager and Landsat. Data are collected for the CONUS, Alaska, Hawaii, Puerto Rico and Canada using the IPOPP software provided by DRL. Any gaps in data are filled using data from LANCE FIRMS.

End users include interagency wildfire decision support systems, fire management agencies in the US and Canada and the general public. In 2018 their websites had 687,000 unique visitors (5.12 million visits) downloading more than 10 TB of data. 

As part of the USDA Data Center Consolidation, the GTAC data center is scheduled to close by 1 October 2019. To keep services running, the Center is looking at various mitigation strategies which include a partnership with NASA GSFC-DRL to migrate targeted GTAC applications, including RT processing of MODIS and VIIRS data.

Brad put two questions to the LANCE UWG. Firstly, would LANCE be interested in accessing the US/Canada L2 DR data that they plan to produce using the data stream provided from NASA GSFC-DRL and GTAC collaboration?
Secondly, is there interest in developing a version of FIRMS specifically for the US/Canada user community?

Chris said this is a programmatic issue as what is being asked is outside of the current scope of LANCE. He asked if it was something the Applied Sciences would support. Chris acknowledged that the USFS have been an important user of LANCE data and said that he would like to see the functionality they have been providing to the broader fire community continue, so it is something that should be seriously considered and should be discussed with FIRMS . 

Miguel suggested that as the USFS is an operational agency they should sustain their operational systems. He expressed concern about who would pay for maintenance if DR expands; Brad said this would be the USFS. Robert Wolfe said that USFS has demonstrated the use of Direct Broadcast (DB) and thought it would be something we could leverage within FIRMS. Chris said that from a UWG perspective RT active fire data would be useful as would data from GOES and Landsat. The UWG could recommend NASA consider it but ultimately this needs to go back to NASA management for a decision on whether they want to support this. The bigger question of an expanded formal partnership between USFS and NASA should be addressed by the Applied Sciences Disasters Program (David Green), which is currently responsible for NASA active fire applications.

4.3. Updates on FIRMS – Diane Davies 
Keeping all the fire related presentations together, Diane gave a brief update on FIRMS. FIRMS send out approximately 4,500 daily alerts, 30,000 rapid alerts per day and 600 weekly alerts - to users in over 160 countries. Based on user feedback FIRMS have added the option of a KML files attachment to the FIRMS rapid alerts, and JSON files as a download option. A tour and additional tutorials have also been added as well as a Get MAP_KEY feature to prompt ‘fair access’ to users of the FIRMS web services (WMS and WMS-T). The MODIS (MCD64) burned area product was also added to the FIRMS fire map.  Since the last UWG, FIRMS has added tutorials and tour of the Fire Map. Metrics show peak use during the recent California fires and that a number of social media sites are referring users to FIRMS. Ed Hyer commented that there have been a few exchanges with users to make sure they understood the data properly as over the summer there were a few times when super-heated smoke plumes led to false fire detections. FIRMS has been added to the US Climate Resilience Toolkit. FIRMS is currently working with the GIBS/Worldview teams to improve the integration of FIRMS data into GIBS as they move to support vectors. 

Sharon Ray commented that during the Ventura fires in California, she discovered FIRMS and found it to be a very reliable source of data for her and her local community. 

4.4. Updates from GEONEX with a particular focus on the delivery of the GOES-R Fire Products – Weile Wang 
As the UWG has heard in previous meetings, GEONEX (https://www.geonex.org/) is a technology demonstration monitoring land from a new generation of geostationary satellite sensors using AWS at a reasonable cost. GEONEX is a part of OpenNEX (https://nex.nasa.gov/nex/static/htdocs/site/extra/opennex/) and Weile Wang is working with Rama Nemani (NASA AMES), the PI for this project. 

NOAA pushes the L1B data to AWS within 5 minutes of acquisition time for the US; the full disk takes 10 minutes. Once all 16 bands are available, the data are pushed to containers for processing. The land products include: active fire, surface reflectance solar radiation and land surface temperature. GEONEX gets L1B GOES–R data every 5 minutes and takes an additional 5 minutes to process the data giving an average latency of approximately 10 minutes for the US. Weile said they are demonstrating that the data can be processed in NRT at a reasonable cost. Their next goal is to operationalize the processing of GOES 16 and 17 and Himawari.

The code used in OpenNEX is available via Github for others to use.

4.5. NOAA CoastWatch Sean Helfrich and Michael Soracco, NOAA
Sean and his colleague Michael provided an overview of NOAA CoastWatch with a view to looking for potential areas of collaboration between NASA LANCE and NOAA. CoastWatch was started in 1987 to monitor harmful algal bloom (HAB) events in near real-time. Over the past 7 years, CoastWatch has moved beyond NRT and started distributing standard/science quality data. CoastWatch facilitates the use of ocean/aquatic satellite data for decision making through user-friendly data discovery and access, value added product distribution, outreach and education and user engagement providing feedback to the science teams. The number of instruments that provide data through CoastWatch has expanded, as have the number of applications supported through a nodal approach.
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Fig 3: NOAA CoastWatch’s Nodal Approach

Sean and Michael suggested that there could be potential benefits from a NOAA CoastWatch – LANCE collaboration; benefits to users could be an expansion of user services, proactive education of users (explaining the difference between NASA and NOAA algorithms). Data sets of interest for LANCE include L4 Sea Level Anomalies, Geostrophic Currents, L4 Blended SST, L4 Blended VIIRS Chlorophyll.  It was agreed that there could be some advantages for end users but at present NOAA CoastWatch has a 4 hour latency and does not implement a redundant (backup) system, which are 2 LANCE requirements. Despite this there maybe scope for improved collaboration. Chris recommends Sean talk to David Green about that with regard to opportunities via ROSES calls.  
 
4.6. Demonstration of the NASA Disasters Portal -  Jeremy Kirkendall,  NASA GSFC
The Disasters Portal takes data from NASA scientists related to disasters and puts it into geospatial formats that are easy for emergency managers and the public to use. The goal is to bridge the gap between the science products and the people who can find the data useful to assist in disaster response and mitigation. 

All data are free and openly available without any login requirements. Every service has a REST endpoint making it possible to ingest into a GIS. The Portal has two types of products: event-based Products and NRT products. Jeremy provided a demonstration of the portal’s featured maps and apps and highlighted recent events. Robert Wolfe asked if the Portal was open source, as many of the DAACS have WMS which could feed in to the portal; it is not – it is an ArcGIS Service - but they are working with ESRI to get them to update the software to work with WMS and GIBS imagery. Chris asked about metrics; Jeremy said unfortunately ESRI doesn’t track these well – they have a view count but don’t count users streaming data. Jeremy said they would welcome input from the LANCE UWG on NRT data that would be useful for the portal.

4.7. The Relationship between LANCE and NASA Disasters, Tian Yao (NASA GSFC) 
Tian provided a re-cap of the Disasters program; it promotes the use of Earth observations to improve the prediction of, preparation for, response to, and recovery from natural and technological disasters by addressing the research, response and resiliency aspects of Disasters. The response team is comprised of disaster coordinators who are physically located at all NASA Centers across the country. 

LANCE provides critical information to the Disasters Program. From June 2018 to March 2019, LANCE/NRT products provided to support 25 NASA Disasters responses. These comprised 7 Tropical cyclone events, 6 floods, 5 volcanos, 4 earthquakes and 3 wildfires. The product most frequently used is MODIS NRT Global Flood Mapping Product. The Black Marble product and VIIRS Fire product have been widely used in Disasters responses as well. SMAP Soil Moisture products (not currently part of LANCE) were provided to support Hurricane Florence and Cyclone Idai events, to show flooding areas transformed from dry to saturation associated with flooding rainfall.

The Disasters Program would like to see the following products in LANCE: 
· SAR/NISAR - To estimate tropical cyclone/earthquake/fire/landslide damaged areas due to flooding/fire/landslide, SAR has the advantage to penetrate cloud cover and smoke. If NISAR is in the cloud could it be processed there? Karen said the requirements for NISAR are currently 5 hours for urgent response, but 20 days if not urgent. The Canadian Space Agency can produce Radarsat within 3 hours. 
· SMAP - to show flooding areas transformed from dry to saturation associated with flooding rainfall. Chris said this is pending. Sherry reminded the group that AMSR-2 has a soil moisture product.
· High spatial resolution NRT data – Chris asked for more information on who is asking for these data. Potentially NRT high resolution could be obtained from Planet. Brad is also talking to USGS about NRT processing of Landsat data. 
· Josh thinks TROPICS could be made available in NRT if the funding was available. Karen said the L1 requirements are 4 days.

Josh Cossuth asked if there was a semi-automated way for Disasters to pull all layers related to a disaster into the Portal. Tian said this has not been automated but there are pages, such as the LANCE hazards and disasters page and the ‘Add Layers’ section of Worldview that highlight potentially useful layers. David mentioned that they have put in place a tracking tool to see where SAR data are collected and what is planned. 

There was a discussion about ROSES proposals being an opportunity to move experimental/new products to LANCE – particularly if there is a LANCE lite. 

4.8. Updates from GIBS and Worldview – Ryan Boller and Matt Cechini (NASA GSFC) 
Ryan reminded the UWG that GIBS pre-generates tiles that are used to provide quick access to over 800 satellite imagery products, covering every part of the world. Worldview uses GIBS imagery. 

Ryan highlighted some of the new capabilities in Worldview including guided tours of events; available on the Worldview welcome page, the guided tours allow users to select from an array of stories to learn about Worldview through viewing relevant imagery and data products for a specific event.  Metrics indicate that Worldview usage is up by 37% over last year. 

Ryan demonstrated examples of work that is ongoing including the progress displaying SAR, geostationary products and adding query-able vector data.

Recently they started working with ASF on adding SAR imagery to GIBS so they are ready when NISAR data becomes available. Sample swaths have a 30m spatial resolution but the temporal resolution means it is of limited value. GIBS is working with ASF to produce the imagery.  There are no plans to produce global daily mosaics, rather local high-resolution imagery for targeted areas.

GIBS is also working with NASA SPoRT to prototype (dust, day/night microphysics and IR) imagery from GOES-E, GOES-W and Himawari. The aim is to have a full global image in Worldview from overlapping imagery. At the moment this is a JPEG but GIBS is looking to support images with transparency to make it easier to compare with other products. Adding geostationary sub-daily imagery is pushing new limits for GIBS and Worldview. In addition, the GIBS team are working with GEONEX (Geostationary), OBDAAC (for SST), GPM (for IMERG). Specifically, for LANCE they are adding MODIS Brightness Temperature, MAIAC, AMSR2 Sea Ice motions and FIRMS vector data.

Sean mentioned that NOAA has an AMSR2 sea ice motion combined with VIIRS; he will check the format for the product with Jeff Key, the NOAA lead for this.

The GIBS team are also working on automating their anomaly detection so they are informed when one of the 800+ products are late or missing. With the implementation of Google Analytics, they are getting a better understanding of the frequency with which products are being viewed. Another major initiative for GIBS is adding vector data (including active fire/hotspots from FIRMS) and vertical profiles. GIBS is moving to the cloud which will allow it to work with new missions such as NISAR. 

4.9. Updates on switch from Rapid Response – Minnie Wong
Minnie provided a brief overview of the Rapid Response system.

Rapid Response subsets were replaced by Worldview Snapshots in December 2018. In the past, Rapid Response subsets were customized by hand (by Jeff Schmaltz). Worldview Snapshots automates this process, enabling users to select their bounding box of interest, change the parameters, Preview image, and clicking on the “Share URL” where a user can use that URL and come back each day to get imagery for their area of interest. In February 2019 the Rapid Response Subsets stopped working and by March 2019 all users had been redirected to Worldview Snapshots. Re-direct links for all Rapid Response subsets were provided in Worldview Snapshots.

Rapid Response Gallery was moved to NASA’s Visible Earth (https://visibleearth.nasa.gov/view_cat.php?categoryID=1653) in December 2018. 

Rapid Response Swath Imagery has not yet been replaced and may stop working at any time. GIBS/Worldview are investigating a solution to be able to view swath imagery in Worldview. LANCE MODIS/VIIRS is also looking at options for continuing swath imagery. It was agreed by the UWG that this should be a priority. There was a discussion about how long the swath images should be archived. Josh thought 30 days was sufficient. 

Action: Ryan/Robert to provide prototype swath imagery by the next LANCE UWG meeting.

5. Updates from LANCE Elements

5.1. AIRS and MLS 
5.1.1. Element Updates – Feng Ding (NASA GSFC)
For MLS both product generation and data dissemination are working well with the exception of two instrument anomalies: in January 2019, this caused a 5-day data gap and in July 2018, this caused a 9-day data gap.

For AIRS there have been a number of enhancements to the NRT imagery which Feng mentioned and Sharon Ray (see next paragraph) explained in more detail. 


5.1.2. AIRS – updating products and imagery to meet user needs – Sharon Ray (NASA, JPL)
Sharon provided the rationale for updating the AIRS imagery in GIBS/Worldview. The old vs improved AIRS Level 2 products in Worldview are listed in the following table.

	OLD

Daily, Day, Night, Standard 
Projection

Products likely created at 640 x 320
• CO total column
• Dust Score
• Precip Estimate
• SO2 Index (Prata algorithm)
• Relative Humidity – 400, 500, 600,
700, 850 hPa
• Temperature – 400, 500, 600, 700,
850 hPa
	NEW (in development)

Daily, Day, Night, Standard 
& Polar Projection

Native resolution: T, RH, CO, CH4 / 45 km; SO2, DUST, CLOUDS / 13.5 km. Images prepped for GIBS @ 1280x640
• CO 500 hPa
• Dust Score
• Precip Estimate
• SO2 Index (Prata algorithm)
• Relative Humidity – 500, 700, 850 hPa
• Temperature – 500, 700, 850 hPa
• Surface Air Temperature
• Surface Skin Temperature
• Surface Relative Humidity
• Methane 400 hPa
• SO2 BT Difference
• Cloud Fraction
• Cloud Top Height  


Table 2: Comparison of new and old imagery in AIRS

JPL are developing an AIRS automated plume detection system where AIRS confirms volcanic eruptions in remote areas.  Regarding future capabilities, Sharon suggested that LANCE might consider setting up a trigger (say from AIRS volcano alert) to acquire and process higher resolution data that could be integrated in to GIBS. 

Through talking to the various applications leads at JPL, Sharon concluded that there are still a lot of people, even within NASA, who don’t know about Worldview.  She recommended more outreach and encouraged the GIBS team develop a cheat sheet “What is the process for getting imagery into GIBS and who do you talk to?”; this should also include information on the process for generating imagery automatically. 

5.2. AMSR2 and ISS LIS: Updates and progress – Sherry Harrison (UAH)
5.2.1. AMSR2
Sherry provided an update on the NRT processing status and plans. These are summarized in Table 3.
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Table 3: Status of AMSR2 LANCE Products

The AMSR-U2 Rain and Ocean standard product algorithms are currently in Integration and Test at the AMSR-SIPS.  Once they are moved into production at the SIPS, they will be implemented in LANCE within 1-2 months.

The AMSR SIPS have updated their website and created a Data Recipe on LANCE NRT AMSR2 L2B Global Swath Rain Ocean Data Quickview using Python. Most AMSR2 products have incorporated NetCDF/CF metadata in to the existing HDF-EOS5 files, leaving data structures and other metadata unchanged, per ESDIS Dataset Interoperability Recommendations for Earth Science (https://earthdata.nasa.gov/standards/dataset-interoperability-recommendations-for-earth-science). The complex group structure of L2 Soil Moisture product is not compatible with many netCDF tools (e.g., Panoply), so separate netCDF/CF files were developed. 

Sherry showed examples of AMSR2 being used during Hurricane Florence, Tropical Storm Isaac and Hurricane Helen. 

Josh Cossuth commented on how useful NRL finds the AMSR2 data for hurricanes and tropical storms. David Green also highlighted the importance of NRT data for tropical cyclones and mentioned various upcoming workshops where these data could be showcased (US Caribbean workshop, one in Puerto Rico and a GEO meeting in Canberra).

Sean asked what was going to replace AMSR2 when it ends. He said the passive microwave instruments are very important for sea ice applications. Sherry thought there was talk of an AMSR3 but the status is unknown.

5.2.2 ISS LIS
Sherry reminded the UWG that the ISS LIS was integrated as a hosted payload on DoD Space Test Program-Houston 5 (STP-H5) and launched on SpaceX CRS-10 on 19 February 2017, with on-orbit activation 27 February, for a nominal 2-year mission on the International Space Station. The ISS LIS mission was extended to 2021 and may be extended even further.

LIS measures global lightning (amount, rate, radiant energy) during day and night, with storm scale resolution, millisecond timing, and high, uniform detection efficiency.  Background images are also generated. ISS LIS extends TRMM time series observations by expanding the latitudinal coverage. Near real-time products (available within 2 minutes) are distributed by LANCE and standard products are processed, archived and distributed by the GHRC DAAC. Data are available in netCDF-4/CF as well as legacy HDF4. 

With regard to the evolution of products: Initial public release of Beta level data took place in September 2017; provisional daily Non-Quality Controlled (NQC) and real-time data were publicly released in January 2018 and provisional version P0.2 daily NQC and Real-Time data were publicly released on July 26, 2018.  These new data contain geolocation improvements of lightning flash locations.  

LIS now has sub-millisecond timing as verified by comparing to one space based and two ground-based lightning detection systems and sub-pixel pointing accuracy with a peak distance offset of 2 to 2.5 km when compared to the GOES-R Geostationary Lightning Mapper (GLM), which detects lightning from space using same technique as LIS. LIS data can be now used in support of science and operational applications.  

Improvements to LIS science algorithm are underway in preparation for the release of the Final validated Version 1 dataset in early summer 2019. Some of the improvements include: corrections to the background images due to packet loss; correctly calculating the footprint size; reporting the radiance values; correcting partial orbit files (doesn’t affect NRT data). These corrections have been integrated into the GHRC development software environment for testing. The goal is to have the Final validated Version 1 ISS LIS dataset published before the ISS LIS End of Prime Mission Review (EoPMR) planned for late June, 2019. The PI, Dr. Richard Blakeslee, plans to request an additional year extension to the ISS LIS mission. The plan is to have coincidence data with the new lightning instruments (e.g., GOES-T, Chinese lightning instrument, European lightning instrument) if possible.

In terms of users, Sherry mentioned the following users of ISS LIS via Local Data Manager (LDM) services: NWS Aviation Weather Center (in progress), NWS Ocean Prediction Center (in progress), NOAA National Hurricane Center (planned) and NWS Pacific Region (planned). She also noted that ISS LIS is now used by the High Impact Weather Lake System (HIGHWAY) which delivers improved early warnings to local communities by using innovative products and leveraging existing scientific expertise of the national meteorological services in the East African Region. Specifically, HIGHWAY tailors warnings for fishermen and small boat operators on Lake Victoria. 

5.3. MODIS and VIIRS updates including an update on MODIS NRT flood mapping -Robert Wolfe (NASA GSFC)

5.3.1. MODIS: As already noted the MxDVOLC product is being generated for the University of Hawaii, L3 BRDF-Albedo MCD43A[1234]N data are now in public distribution, L3 BRDF-Albedo MCD43C2N data is being distributed only to GMAO and the NRT MAIAC (MCD19A[123]N) data have been reviewed/verified by LDOPE products will be released shortly after the LANCE UWG. 

For Collection 6: C6.1 Terra is being used to address thermal band crosstalk. Collection 6.1 Land products are expected to be ready in June, with minimal algorithm changes. 

LANCE-MODIS are also running a second LST product (MxD21) in test, as well as MOD21. The performance between the two products is similar but there is some bias (of ~2oK). The reason for the second product is that the current MOD11 LST (PI Wan, UCSB) will not be implemented for VIIRS. For VIIRS, the continuity algorithm for MOD11 will be replaced by MOD21 (PI Hook, JPL). Up to now, MOD21 has not been considered for NRT production as it uses NCEP for ancillary data and the latency for NCEP exceeded the LANCE requirements, but the algorithm has recently been updated to use GEOS5 which is quicker and performs well. Robert asked the UWG if MOD21 should also be an official LANCE product? It was agreed that there should only be one NRT LST product available through LANCE so it was agreed that when the Hook LST algorithm (MxD21) is released for VIIRS then LANCE-MODIS should also switch the MODIS LST to the Hook algorithm providing the user guide and relevant documentation is available.   

Regarding latency, Robert said: all L1B, geolocation and L2 products including LST are generated within 3 hr of satellite acquisition and all daily tiled L2G and L3 products available by end of the day. A full list of MODIS-NRT products are show in Table 4 
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Table 4: LANCE-MODIS Products

5.3.2	VIIRS: VIIRS SNPP Collection 1 Level1 and 2 products have a latency of 3 hours.  All products are of same science quality as the standard science V1 products produced by the Land SIPS and distributed by the DAACs.  For new products, they are made available in LANCE after the NRT version has been reviewed and approved by the PI and standard science products are available at the DAACs. 

JPSS 1 (NOAA-20) L1 V2 products are in standard forward processing and in test for NRT (waiting on improved geo/cal LUTs). NOAA 20 products are in the new NASA HDF5 format. Collection 2 products for L1 SNPP and L2+ SNPP and JPSS-1 will be available in Aug/Sept 2019. 



	Products
	Resolution
	Ver
	Num of Prod
	GIBS
	Comments

	
	
	
	SNPP
	JPSS-1
	
	

	L1A (all)
	375 m, 750 m
	C1.0*
	1
	(a)
	
	(a) JPSS-1 C2.0 L1s Planned release Apr/May ’19

	L1 Geo (Img, Mod, DNB)
	375 m, 750 m
	C1.0*
	3
	(a)
	
	* SNPP C2.0 Planned release Aug/Sept ’19

	L1 Rad (Img, Mod, DNB)
	375 m, 750 m
	C1.0*
	3
	(a)
	Y
	

	L2 Surf Refl
	375 m, 750 m
	C1.0*
	1
	(b)
	
	(b) JPSS-1 C2.0 L2+ Planned release Aug/Sept ’19

	L3 Surf Refl - day
	500 m, 1 km
	C1.0*
	1
	(b)
	
	

	L2 Snow
	375 m
	C1.0*
	1
	(b)
	Y
	

	L2 Thermal Anom/Fire
	375 m, 750 m
	C1.0*
	2
	(b)
	Y
	GIBS through FIRMS

	L2 Surf Temp
	750 m
	C1.0*
	1
	(b)
	Y
	

	L2 Sea Ice Cover
	375 m
	C1.0*
	1
	(b)
	Y
	

	L2 Sea Ice Temp
	750 m
	C1.0*
	1
	(b)
	Y
	

	L3 BRDF/Albedo
	1 km
	C1.0*
	8
	(b)
	
	

	L3 Black Marble
	750 m
	C1.0*
	1
	(b)
	 
	PGE not ready yet

	Total
	
	
	24
	N/A
	
	


Table 5: Status of LANCE VIIRS-Land Products


5.3.3	Update on NRT Flood Mapping
Robert said that the flood product should be available in the Fall of 2019, with the website and user interface ready by Spring 2020.  As a reminder, the process has taken longer than anticipated as the code is being converted to Perl.  Flood products continue to be produced and used for disasters and recovery efforts.  Robert showed examples of flood maps produced for the Russian River flooding in February 2019.  Miguel asked about continuity with the flood product; he asked how much of this effort can be ported in to VIIRS. Robert said he thought the code developed for MODIS could be used for a VIIRS NRT flood product as the process does not use any bands not available on VIIRS.   Bob Brackenridge said he thought that a VIIRS flood product is necessary.  Sean said that NOAA has a VIIRS flood product and took an action to put Diane/Karen/David in touch with Bill Sjoberg (NOAA) to find out more.


	Step
	Component
	Description
	Status
	Estimated Delivery

	1
	PGE152
	Water detection
	In current NRT production
	

	2
	PGE152
	Cloud shadow mask
	Currently rebuilding the IDL “test” code into functional Perl code that can then be integrated into the MODIS processing system
	10 May 2019

	3
	PGE152
	Compositing and Imagery
	
	01 July 2019

	4
	PGExxx
	Flood detection
	
	01 Sep 2019

	5
	Web site UI
	Subscription and notification
	
	Spring 2020


Table 6: Status of NRT Flood Components


5.4. Update on Black Marble Night-time Light Product Suite – Tian Yao
Tian said that VNP46A1 is running in operational production and will eventually replace the NOAA-based ENCC Imagery Algorithm on NASA Worldview. An update version of the product (VNP46A2) which has flags for fires and flares, will start be moved to operations in May 2019.

In terms of recent use, NASA's Black Marble Products were used to monitor the impact of Cyclone Idai in Mozambique, in response to the requests from the Department of State and the International Federation of Red Cross and Red Crescent Societies (IFRC). The power outage maps generated using the product helped disaster response efforts in the short-term as well as long-term monitoring during the crucial stages of disaster recovery. 

Google Arts and Culture showcased work from NASA’s Black Marble team in an interactive exhibit called "Satellite Images of the Earth at Night” https://artsandculture.google.com/exhibit/RQKCveh7rMZMJg?fbclid=IwAR0e2YtNkfNcesbJU9D4JqW8TVeYQd4FWA2xmR0bpsMlGPnT0ZCHvhwyrrU . The latest readership statistics from Google showed that the “Earth at Night” (NASA’s Black Marble) is the most popular of all Google Earth stories. The NASA stories in Google Earth have been viewed over 2.3 million times since April 2017. Miguel elaborated on the Google Partnerships with ESD; Kevin Murphy is the lead for the NASA /Google partnership – the aim is to reach out to many more people than through NASA websites alone.  Other strategic partnerships exist, including one with Mercy Corps (lead: David Green) and Conservation International (lead: Woody Turner). 

5.5. MOPITT: status and updates - Dan Ziskin (UCAR)
Dan reminded the group that MOPITT measures vertical profiles of tropospheric CO; a reactive gas with a lifetime of weeks to a few months. Sources and plumes of CO are readily visible in MOPITT data. The value to the community comes through two uses:  assimilation into atmospheric chemistry forecast models (e.g. ECMWF’s Copernicus and NASA’s Global Modelling and Assimilation Office (GMAO)) and assisting in field campaign flight planning by providing NRT measurements of pollution plumes. 

5.6. VIIRS Atmosphere – Updates on Cloud Mask and Deep Blue Aerosol- Jessica Braun (UW-Madison)
The Deep Blue Aerosol NRT product was recently approved by Science Team so now this will be ready ahead of the Cloud Mask. The Cloud Mask is running in forward processing but still waiting for approval from the science team. The Atmosphere SIPS (A-SIPS) is still working to meet all the LANCE requirements but is very close to finishing. The remaining items are to finish setting up a server for GIBS and finalize EMS metrics testing. 

The latency is right around the 3-hour requirement. One concern they have is that the GEOS ancillary product needed is only maintained between 8AM – 5PM Monday to Friday and so if there is a problem outside these hours they would not meet the 3-hour requirement. The A-SIPS plans to keep watch on this to make sure it does not become an issue; so far 95% of all delays were due to issues upstream receiving data. VIIRS Land SIPS working with Atmosphere SIPS on what to do about Cloud Mask product needed for Land NRT products.  If they have to wait for University of Wisconsin to produce it, may impact their ability to meet 3-hour latency.  Today they are using the Cloud Mask product from the IDPS.  They would prefer to just run Wisconsin’s algorithm at the Land SIPS, rather than wait for the product, but Wisconsin says the software is complicated, with wrappers around it, and used for other parts of their system – not straightforward to deliver code that can be run outside their environment. Robert Wolfe to discuss further with the Atmosphere SIPS.

Jess said there are no official plans for NOAA-20 at this time. This might change after the Science Team meeting in May. 

5.7. OMI and OMPS: updates – Phil Durbin (NASA GSFC)
5.7.1. OMI processing is nominal with no new changes since the last meeting.  Looking forward, a new version of the Total Ozone algorithm (OMTO3) version (v9) is being prepared for release.  Once this is complete a new SO2 algorithm (using the updated OMTO3 as input) will also be released. It is expected that the SO2 algorithm will have better row anomaly corrections. A new OMI “Collection 4” will be implemented over the next year. 

5.7.2	OMPS: For OMPS – SNPP a new Aerosol Index (AI) product is being prepared for release. The current OMPS AI is byproduct of the current total ozone retrieval algorithm and V9 of this algorithm will not generate such a byproduct.  The new AI product is still being validated. It will be released in GES-DISC before being made available in LANCE. The new code and old code AI product will run in parallel for 1 month before removal of the old product.

The OMI SIPS is working with DRL to incorporate their algorithms in to the IPOPP software for distribution to the broader DR community. 

For NOAA 20 the OMI SIPS is receiving session based data on the primary string and running L1B algorithms. They are waiting for guidance from the OMPS SNPP science team on when to produce/deliver L2 products.  The SO2 group has recently expressed interest in both NRT and RT products to support the disasters effort. 

	Algorithm
	Product(s)
	Product format(s)
	Owner
	Delivery

	NM/NP Level 1B
	NM/NP Level 1B
	HDF5
	Glen Jaross
	Spring 2017

	V8.6 Nadir Total Column
	L2/LANCE TC ozone, reflectivity, and aerosol index 
	HDF5
	Rich McPeters
	Spring 2017

	V8.6 Nadir Ozone Profile
	L2 nadir ozone profile
	HDF5
	Rich McPeters
	Spring 2017

	Principal Component Algorithm (PCA)
	LANCE SO2
	HDF5
	Can Li
	Winter 2017

	V9 Nadir Total Column*
	L2 total column ozone and reflectivity
	HDF5
	Rich McPeters
	Fall / Winter 2019

	Aerosol Index*
	L2 aerosol SSA & aerosol layer height
	HDF5
	Omar Torres
	Spring 2019


Table 6: Status of OMPS-NPP Data Products (* new products)

5.8. MISR – Makhan Virdi (NASA ASDC)
There are currently 4 MISR NRT products; two L1 NRT winds products and two NRT cloud motion vectors products. Makhan mentioned that an intern has been doing some work on plumes from MISR and maybe this could be considered as a future product. Chris asked about the lifespan of MISR with regard to developing new products. MISR is on Terra and will leave its current constellation in 2022 when the orbit will be lowered by 4km with a view to keeping the instrument going for a few more years.  MISR has funds to change the way the geolocation is done so they can continue producing data. Concerns were expressed about the continuity of other instruments (such as MODIS and AIRS) as satellites eventually de-orbit in a few years.  SNPP science teams are not funded for JPSS-1 and 2, even though the SIPS are, which is a challenge as science involvement is needed for instrument calibration.

Chris asked if MISR is supposed to be generating imagery of the wind vectors for GIBS? They generate the data but do not create imagery as until now GIBS has not supported vectors.

Action: Makhan and the GIBS team to investigate adding MISR winds as vector data to GIBS
 
6. Summary of Day 1:
Chris said he was impressed by the continued expansion in the use of NRT data and imagery, as shown in the presentations and metrics. He acknowledged that the download metrics are just a partial picture with other users adding value to products and re-distributing them. He suggested that we could do more outreach; we should celebrate 10 years of LANCE through articles in the Earth Observer and presentations at Pecora and AGU and work with David Green and the Applied Science’s contract with U.Group. In addition, he suggested that we create a PowerPoint presentation package that the UWG can use at conferences and for outreach through NASA HQ.

He said it is also clear that things are changing and that LANCE needs to embrace new missions. LANCE should consider experimental products and work on being more flexible; this could be done through a more flexible ‘LANCE lite’. Products that are expedited but don’t meet the 3-hour latency requirement can still be useful for application. We should consider what products are useful and look at ways to reduce the latency – as was done in the early days for MODIS. 

With regards to USFS, LANCE should explore the requests from Brad, and think about how this might work.

The Decadal Survey provides an opportunity to get NRT considerations into the Level 1 requirements through the Applications Community Assessment and Reports (CAR) and LANCE should participate in these. 

With regard to the request to continue RR Swath images, this is a priority and a schedule is needed.

Miguel asked if we have a sense of users who take LANCE products and add value and re-distribute them.  He thought it would be useful if we could get more of an idea of this; particularly with a view to building a business case as to why LANCE is so helpful in infusing new sectors. It was agreed questions on what value users add to the data, and how they re-distribute it, could be included in next ACSI LANCE survey later this year. 

Bob Brackenridge asked if it was the case that other missions just need support to enable NRT products. The conclusion was that for products like NISAR, users need to lobby HQ. NISAR has had early adopter workshops but currently there is no strategy for delivering NRT data. Data processing in the cloud is new and we need to see how it works out.  

Chris said NASA is moving away from the EOS role it has had. Looking to the future we need to see what LANCE products are going to look at in the non-EOSDIS data structure for the new missions. The MODIS/VIIRS Land team will have a workshop to decide how to move forward.  He suggested we might consider a similar workshop for LANCE.

7. Input from New UWG Members
7.1. Paul Meyers – NASA MSFC/SPoRT
The mission of NASA SPoRT is to transition unique NASA and NOAA observations and research capabilities to the operational weather community to improve short-term weather forecasts on a regional and local scale.  It was established in 2002 and is supported by NASA and NOAA. 

SPoRT obtains MODIS and VIIRS data from LANCE via the MODAPS query tool, for Alaska and North Atlantic regions. SPoRT produces single and RGB products after making limb and bias-corrections. It provides the data to the National Weather Centers (NWS) via Local Data Manager (LDM) services. Data from LANCE has a higher latency than obtaining data directly from the Geographic Information Network of Alaska (GINA), but it provides complete overpasses, which is more useful to SPoRT.

NASA MSFC Earth Science Branch was funded to install 2 GOES-R receiving stations. It has GOES-East and GOES-West GOES Rebroadcast (GRB) receivers and ingests data from ABI, GLM, EXIS, MAG, SEISS and SUVI.  SPoRT creates derived RGB data from GOES ABI that are used for internal research as well as being provided to NASA GIBS, NOAA, NESDIS and the NWS Forecast Offices. Data are available at: https://geo.nsstc.nasa.gov/satellite and via LDM services.

In terms of UWG representation, Paul, on behalf of SPoRT, represents a training group that works with NWS partners.  David asked about weather ready ambassadors: SPoRT is considered a weather ready ambassador. David wondered if LANCE would also fit this category and took an action to follow up with the NOAA office. 
 
7.2. Miguel Roman – USRA: Earth from Space Institute (EfSI), Introduction
Formally at NASA GSFC, Miguel now heads up the EfSI which is a new independent center dedicated to applying knowledge of Earth Science for making decisions with a strong societal impact. EfSI brings together an interdisciplinary team of scientists, engineers and applied practitioners focused on utilizing space-based technologies and data systems to develop and deliver information products of high societal relevance to a variety of stakeholders. It is seeking to expand the utility of earth observation satellite data beyond federal agencies by reaching out to foundations and private groups. EfSI scientific focus is aligned with the United Nations Office for Disaster Risk Reduction (UNDRR) and Sendai Framework for Disaster Risk Reduction (SFDRR).

Miguel described the Black Marble Alliance (made up of USRA, NASA, Yale School of Forestry, Pan American Development Foundation (PADF) and the World Bank) which aims to improve understanding of the spatial factors that make societies vulnerable to disasters, how this might change over time as well as focusing on how we can improve the resilience of communities and the effectiveness of disaster response. 

He said there is a lot of potential in adding value to LANCE products and we need to figure out a strategy for moving forward – does LANCE stay as a data provider or is it time to move beyond that and provide tools that could be more useful. For example, a Worldview type tool that tracks dates without electricity and sends alerts would be very useful. At the moment most of the data from LANCE is still fairly raw – in terms of decision support, with the exception of FIRMS, which is a decision support tool as well as a portal. 

Miguel asked how we can create an environment where these tools can be created. If it was done within LANCE, NASA would need a level of commitment to support it.  The consensus is that this is really the domain of the Applied Sciences Program. David said it could be done through ROSES calls.

7.3. Josh Cossuth – NRL
The US Naval Research Laboratory (NRL) has been tied to LANCE from the beginning. In mid 1990s NRL already had a unique skill set and access to the Defense Meteorological Satellite Program (DMSP) and were able to create NRT products which they made available through the Internet. The internet was used as a new medium and enabled them to make the data available to Navy, DoD and some civilian and international partners. The value MODIS to NRL applications, nowcasting and analysis was evident early on and Kim Richardson became a strong advocate for LANCE demonstrating its capabilities and providing feedback to NASA. 

Today NRL uses MODIS, FIRMS, VIIRS, and AMSR2 for meteorological applications. Other teams additionally use MISR, MLS, MOPITT, OMI and OMPS. GIBS/Worldview are used for ad hoc operations.

Looking forward, NRL has created new open source software with a view to replacing proprietary software, Geolocated Information Processing System (GeoIPS), which can be used to download, read, and process native-format geospatial data sets for research and operational use. 

NRL sees NRT uses for many of NASA’s upcoming missions. Josh asked how we can establish a formalized method for users to advocate for additional NRT NASA data and interact with the science and management teams.

8. Input from other UWG members
8.1. Mike Budde (USGS)
Two Primary LANCE data streams are used as inputs to products/modeling at USGS EROS: 1) MODIS AQUA C6 surface reflectance feeds into the eMODIS NDVI processing system which produces 7-day composites for CONUS and Alaska and 10-day composites for FEWS NET regions of interest (Africa, Central Asia, Latin America, & South America) and 2) MODIS AQUA C6 land surface temperature feeds into a Simplified Surface Energy Balance Operational (SSEBop) evapotranspiration model for the globe.

Mike gave some examples of the eMODIS NDVI User Communities – these are listed in the Text Box 3.

Box 3: Examples of Communities that use USGS eMODIS products

US Applications:
•	VegDRI and QuickDRI (two weekly drought indicators) used by the National Drought Mitigation Center.  BLM also uses VegDRI for rangeland management decisions. 
•	US phenology metrics – used by US Forest Service, these data are also used to drive ecosystem performance models to identify invasive species (primarily cheatgrass) with BLM being the main customer. 
•	Temporally smoothed NDVI composites for CONUS are also available from the AppEEARS tool from the LP DAAC.

International Applications:
•	FEWS NET NDVI composites are used for routine monitoring of vegetation conditions by food security analysts that provide decision support to USAID Food for Peace
•	Agri-Ecological Services group - Early Warning System for Namibian livestock farmers 
•	International Livestock Research Institute (ILRI) - Index-based Livestock Ins. in Kenya
•	European Commission's Joint Research Centre (JRC) - Operational use in SPIRITS (Software for the Processing and Interpretation of Remotely Sensed Image Time Series) SSEBop Evapotranspiration User Communities
•	US crop insurance applications – USGS water census (water budgets) 
•	UN-FAO Water Accounting Group utilizes outputs for assessing basin-level water budgets worldwide
•	FEWS NET food security analysts utilize for crop condition monitoring (anomalies primarily)

He asked if LANCE was planning to provide SNPP Land Surface Reflectance NRT products calibrated to match MODIS.  Robert said that the VIIRS LSR product is about to be released. The VIIRS surface reflectance product is direct heritage from MODIS and the coefficients have been published by Eric Vermote. 

Action: Diane to make sure this clear on the LANCE web site.

8.2. Mike Trice (Maryland Department of Natural Resources (DNR))
Mark said DNR staff attending an Ocean Satellite Data Training course with NOAA CoastWatch East Coast node next month. DNR is part of a new Interagency Chesapeake Bay Working Group with NASA (headed by Stephanie Uz at NASA). There has been a bay-wide effort to shift the annual Chesapeake Bay submerged aquatic vegetation survey from aerial photography to satellite; to facilitate this there will be a series of workshops in late 2019-2020. They are also using satellite data to create a habitat model for submerged aquatic vegetation that could be used for restoration targeting and habitat assessment.  Chris suggested they showcase how LANCE NRT data has contributed to the success of the Chesapeake Bay restoration so that other watersheds can undertake similar work.

8.3. Brock Blevins (ARSET)
Brock Blevins is the training outreach coordinator for ARSET and is standing in for UWG member Ana Prados. ARSET provides approximately 15 remote sensing training events per year to build the skills to integrate NASA Earth Science data into an agency’s decision-making activities. Training is offered in air quality, climate, disaster, health, land, water resources, and wildfire management. Through online and in person training, ARSET has reached over 19,000 participants from 160 countries and more than 5,200 organizations worldwide.

Most trainings either describe, show demonstrations of data access, or have exercises on the applications of LANCE datasets, products, tools, and portals (from AIRS, MODIS, MISR, FIRMS, and portals such as Worldview). The end user base is large and varied; of the 6,300 participants in 2018, 75% of the participants come from 150 countries outside of the US, 40% were from academia, and 60% are from various levels of government and non-government organizations as well as private businesses or multinational organizations. 

It was suggested that we add links from Worldview and back to relevant ARSET trainings and consider adding some ARSET training examples into Worldview.

9. Meeting Wrap up and Summary of Actions
As part of the summing up, David asked Vanessa Escobar to join the call and provide some more background to the work the Applied Sciences are coordinating on the 4 Designated Observables (DO) (as described section 2.4), and to explain how LANCE could be a part of the Community Assessment and Reports (CAR) that are being undertaken as part of this work.  

For Vanessa’s benefit, David reiterated the concerns raised by the LANCE UWG that we need a mechanism to ensure that NRT is considered early on in mission design. Vanessa said that a Directive on Project Applications was signed by Mike Freilich in June 2016; the purpose of the directive is to establish guidelines for implementing a Project Applications Program within ESD. Each project/DO will undertake a community assessment that examines mission design and other aspects of the project that have implications for applications to inform the project concept and trade-off studies. The resulting CAR that is produced by the project is now a requirement for pre-phase A studies. 

NASA has been providing guidance to the CAR teams as they are forming and they still need input on what should go in to the report and who they should reach out to for consultation. Latency will be a consideration in the CAR. It was agreed that it would be useful to have LANCE representation on each of the 4 DO so they can review the questions and ensure that relevant applications communities are consulted. 

Action: Vanessa to reach out to Diane/Karen to facilitate LANCE’s involvement in the CAR.

Summary of Action Items:

1. Diane/Chris to summarize how NRT requirements gets in to missions and what can be done for pre-decadal survey missions. Revisit recommendations from NRT (Langley) workshop. Develop a plan to identify criteria from user community in determining what data is relevant for NRT/LANCE.  Planning should happen much earlier in lifecycle--cheaper/easier to implement and plan for.  Preferably this would be prior to the decision on which DAAC will archive.  Discuss this with ESDS and the mission. 
2. Diane/Karen to consider LANCE lite – experimental LANCE to explore latency issues without 3 hour constraint
3. Diane to contact Vanessa as the LANCE POC for soliciting input to the 4 DO working groups. Solicit input from LANCE UWG members
4. David/Tian to send list of identified NRT data relevant to disasters from the A37 call —to facilitate engagement with LANCE.  Provide information about the next research and application study meeting will be Aug/Sept—that needs to have LANCE representation. 
5. David to recommend to Lawrence/Jack that when ROSES calls have NRT implications that LANCE management are informed of successful proposals. 
6. David to explore opportunity of LANCE ROSES call. David to prepare half-page proposal and send to Lawrence.
7. Diane/Karen Investigate possibility of NRT for SAR e.g. Sentinel 1 and NISAR in the context of current production plan (LANCE lite).
8. LANCE outreach
a. Dawn/Diane/Karen and Chris to write LANCE Time-line and Accomplishments article for EO magazine about 10th anniversary of LANCE.
b. Diane to contact Michael Goodman about Dawn giving a LANCE 10 Year AGU presentation.
c. Consider AMS session. Sherry to contact Michael Goodman.
d. UWG to seek out non-traditional opportunities to broaden the LANCE outreach e.g. Chile Symposium 2020 (Miguel) and the Understanding Risk workshops (World Bank).
e. Diane to coordinate generic slide set and messaging.
f. Diane to engage with the NASA ES communications including U.Group
9. Diane/Karen to reach out to GEONETCast (Paul Seymour, Josh Jankot, Jason Taylor) concerning NOAA's GOES NRT fire-related data.
10. Diane to contact Wilfrid Schroeder about status of an improved GOES fire algorithm
11. Chris to articulate the challenges of ensuring NRT product continuity to the LANCE community as Terra and Aqua de-orbit because the science teams are not funded to provide instrument calibration for JPSS-1 and 2
12. Revisit MODIS to VIIRS transition:
a. Flood product at next LANCE UWG
b. LST clarification – continuity for Hook algorithm
13. Robert/Ryan to show prototype of RR swath in NRT from MODIS and VIIRS. 
14. Diane/Karen to add questions on data use to ACSI Survey users. (Do you generate products/services yourself using LANCE?  Give details.  (So leadership can understand impact of LANCE.)
15. Diane/Karen to ask ARSET to include questions on products generated using LANCE
16. Applied Remote Sensing Training Program and LANCE share links and develop relationship between websites (Diane and Brock)
17. Vanessa to provide Diane with the latency section of the CAR to LANCE for review
18. Recommendation that LANCE – FIRMS explores relationship with USFS fire portal and consider including RT fires from USFS/DRL.
19. Makhan and the GIBS team to investigate adding MISR winds as vector data to GIBS
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	bruce.d.mclemore@nasa.gov
	ESMO - EDOS
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	David Green
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	Naval Research Laboratory
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	U.S. Geological Survey

	Jeanne Behnke
	jeanne.behnke@nasa.gov
	ESDIS

	Marseille Bunk
	marseille.bunk@nasa.gov
	ESDIS

	Matt Cechini
	matthew.f.cechini@nasa.gov
	GIBS

	Michael Soracco
	michael.soracco@noaa.gov
	NOAA CoastWatch

	Paul Moth
	paul.moth@nsidc.org
	National Snow and Ice Data Center

	Ryan Boller
	ryan.a.boller@nasa.gov
	Worldview / GIBS

	Shannon Leslie
	shannon.leslie@nsidc.org
	NSIDC DAAC

	Sharon Ray
	sharon.ray@jpl.nasa.gov
	JPL
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	terri.wood-1@nasa.gov
	ESMO - EDOS
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	virginia.l.kalb@nasa.gov
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	Weile Wang
	weile.wang@nasa.gov
	NASA Ames Research Center

	Steven D. Miller
	Steven.Miller@colostate.edu
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Appendix 2:  LANCE Near Real-Time Products

	Instrument
	Platform
	Product Categories
	Average Latency

	Atmospheric Infrared Sounder (AIRS)
	Aqua
	Radiances, Temperature, Moisture Profiles, Precipitation, Dust, Clouds and Trace Gases
	75 - 140 minutes

	Advanced Microwave Scanning Radiometer 2 (AMSR2)
	Global Change Observation Mission - Water 1 (GCOM-W1) - a Japanese Earth Observation Satellite
	Global Total Precipitation, Global Rainfall, Total Precipitable Water (TPW), Ocean Wind Speed (OWS), Columnar Cloud Liquid Water (CLW) over ocean, Columnar Water Vapor (CWV) over ocean, Snow Water Equivalent (SWE), Sea Ice Concentration, Brightness Temperature (Tb), Soil Moisture
	75 – 165 minutes**

	Lightning Imaging Sensor (LIS) on the International Space Station 
(LIS ISS)
	ISS
	Lightning, Atmospheric Electricity, Weather Events
	2 minutes

	Multi-angle Imaging SpectroRadiometer (MISR)
	Terra
	Cloud motion vectors (Winds), Radiances
	90 - 120 minutes

	Microwave Limb Sounder (MLS)
	Aura
	Ozone, Temperature, Carbon Monoxide (CO), Water Vapor, Nitric Acid, Nitrous Oxide (N2O), Sulfur Dioxide (SO2)
	75 - 140 minutes

	Moderate Resolution Imaging Spectroradiometer (MODIS)
	Terra / Aqua
	Radiances, Clouds/Aerosols, Water Vapor, Fire, Snow Cover, Sea Ice, Land Surface Reflectance, Land Surface Temperature
	60 - 125 minutes*

	Measurements of Pollution in the Troposphere 
(MOPITT)
	Terra
	Total column carbon monoxide (CO) retrieved from thermal infrared radiances
	180 minutes

	Ozone Mapping and Profiler Suite
(OMPS)
	Suomi-NPP
	Total Column Ozone and Aerosol Index, SO2, Ozone Profile
	180 minutes

	Ozone Monitoring Instrument (OMI)
	Aura
	Ozone, SO2, Aerosols, Cloud Top Pressure
	100 - 165 minutes**

	Visible Infrared Imaging Radiometer Suite (VIIRS)
	Suomi-NPP
	375 m Active Fire, Corrected Reflectance Imagery, Land Surface Reflectance
Coming soon: Snow, Land Surface Temperature, Sea Ice and Ice Surface Temperature
	180 minutes
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(replaced preliminary NRT product that was available since
Dec 2015)

L2B Soil Moisture NRT AMSR2 Beta v2 Unified Level-2B Half-Orbit 25 km EASE-
Grid Surface Soil Moisture products available since April
2018. (replaced preliminary NRT product that was available
since June 2016)
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