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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 the Near real-time (NRT) user community, representatives of the individual LANCE elements, NASA Headquarters (HQ), and NASA’s Earth Science Data and Information System (ESDIS) (see Appendix 1).


	NAME
	Email
	ORGANIZATION

	Miguel Román (new UWG chair)
	mroman@usra.edu
	USRA

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

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

	Patrick Duran for Paul Meyer*
	paul.meyer@nasa.gov
	NASA/MSFC/SPoRT

	Ana Prados
	aprados@umbc.edu
	ARSET/GSFC

	Mike Budde / Jim Rowland
	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

	Steve Miller
	Steven.Miller@colostate.edu
	CIRA/Colorado State

	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, *Patrick Duran in attendance for Paul Meyer. **UWG members were unable to attend.
 
[bookmark: _39ygjp4h6lzd][bookmark: _Toc51577265]1.1   	Welcome from LANCE Manager, Karen Michael (NASA GSFC)
Karen welcomed everyone to the meeting and stated that this is our only UWG meeting for 2020.  She thanked our Navy partners for offering to host our 2020 spring meeting in Monterey, which was unfortunately cancelled due to COVID.  In the last meeting, we transitioned our UWG chair from Chris Justice to Miguel Román. Karen thanked Miguel for his excellent guidance and also thanked Diane Davies for continuing to lead the LANCE operations while accepting additional responsibilities with the Committee on Earth Observing Satellites (CEOS).  She introduced Katie Baynes who is now the Deputy Program Executive for Earth Science Data Systems under Kevin Murphy. 

Last year was the 10th anniversary of LANCE and that there were a lot of outreach activities including American Geophysical Union (AGU), American Meteorology Society (AMS), articles in Earthdata, and Earth Observer.  Since the last meeting, we introduced new products in LANCE for VIIRS and AMSR2.  Funding for SMAP in LANCE still has not reached JPL and was hung up in the Senior Review Process.  The results of the recent LANCE Customer Satisfaction survey scored 80 overall which is very good.  Karen reminded the UWG that due to aging missions, LANCE is now at a crossroads and some decisions need to be made about its future.
 
[bookmark: _832312v4men9][bookmark: _Toc51577266]1.2   	LANCE UWG Chair Perspective, Miguel Roman (Universities Space Research Association) 
Miguel thanked everyone for attending. He said that in his experience the LANCE UWG is very unique as compared to other UWGs.  The LANCE UWG is diverse in who it serves and represents (having points of contact across federal agencies). LANCE includes both earth system science and decision making; something that is important to keep in mind as we pursue the next steps for LANCE.  Miguel said he is confident we have the right team and the right balance.  We have a LANCE liaison, funded by Applied Sciences, to support and advocate for LANCE.  In the chart shown in Andy Mitchell’s video presentation, every UWG has a program representative at HQ, but LANCE is unique in that it has an interface that sits between research and applications, showing the importance of near real-time data across the entire division.  We are ten years from the start of LANCE and we are now at a crossroads in terms of its future direction. Miguel said he is looking forward to hearing from the UWG as to how we can continue to serve the community.
 
[bookmark: _a092kp1qjiex][bookmark: _Toc51577267]1.3   	NASA HQ Remarks, Kevin Murphy 
Kevin also welcomed everyone. He said LANCE has done a lot of good work promoting the value of Earth Observations and has been a proving ground for new technologies in the past. We need to continue that, since LANCE is providing a valuable service to the NASA community. He reminded the UWG of its role, to advocate for the community represented, and asked the UWG to keep that in mind as they think about LANCE’s mission and how LANCE will move forward. He also thanked everyone for their time and effort to serve on the UWG.
 
Earth Science is currently planning Decadal Observables and latency is part of those discussions.  As part of that process, there is a science and application traceability matrix, which means that latency and applications are considered early on in the mission.  HQ has a new Earth Science director, Dr. Karen St Germain.  Katie Baynes introduced herself as Kevin’s deputy.
[bookmark: _uf2slgqg38kz][bookmark: _Toc51577268]2   	Future of LANCE Discussion, Karen Michael
Karen presented slides on the future of LANCE. The original concept of LANCE was to gather all NRT (3 hr) data under one umbrella to make it easier for users to find NRT data and to provide consistent services across instruments. LANCE has a common “umbrella” set of requirements and leverages the expertise and infrastructure of existing SIPS and DAACs. Initially, the SIPS were the preferred distributors for LANCE since at the time every “hop” the data took impacted the latency, even if it were only a 10-minute delay.  At the start of LANCE, data was barely meeting the 3-hour latency so every hop mattered. Some DAACs also became a part of LANCE because they were producing the data for some instruments.  LANCE leverages the current science teams for algorithms and Quality Assurance (QA). Initially, all NRT products had standard products associated with them. Flood Mapping was the first approved application lacking a standard product and an associated science team.
 
As things stand today, no new NASA missions have requirements to deliver products in 3 hours or less. ESDIS has no control over the science data systems for new flight projects, as it did for the EOS projects, e.g., Terra, Aqua, and Aura. Science for all three of these missions will end in 2022/2023 or 2025/2026, if extended. Adding a 3-hour latency requirement to a new mission comes with a big price tag once the mission is through Pre/Phase A, even if their architecture allows for it.  Some flight projects have the desire to provide low latency data, but are unwilling to accept a 3-hour requirement. 
 
LANCE has built up a good reputation and we want to maintain the 3-hour latency whenever possible.  Opportunities exist to expand LANCE with other existing NRT products, low latency products, expedited products, applications, or experimental products that still may serve the LANCE user community and be of great societal benefit.

Karen reminded the UWG of the definitions of latency developed at the NASA NRT workshop convened by David Green in 2016. These can be found in table 2. Karen referred to a recent Earthdata article on latency (https://earthdata.nasa.gov/learn/articles/data-latency)
Looking forward, LANCE is at a crossroads. Terra, Aqua, and Aura are soon to be decommissioned, as well as an inevitable removal of the LIS instrument on the ISS.  LANCE would lose MODIS, AIRS, MOPITT, MISR, OMI, MLS and LIS, leaving only VIIRS, OMPS and AMSR2. Karen outlined some possible paths that LANCE could pursue, including expanding LANCE to:
-   	include more NRT (<3 hr) products from existing data systems.
-   	include low latency products (3-24 hrs). 
-   	include applications and experimental products. 
-   	include expedited products (1-4 days)

 
	Term
	Latency*
	Purpose

	Real-time
	Less than 1 hour
	These terms are often used to refer to data that are made quicker than routine processing allows. They are used for a range of applied sciences, decision and tactical support, monitoring and early warning of events.

	Near real-time (NRT)
	1-3 hours
	

	Low latency
	3-24 hours
	

	Expedited
	1-4 days
	

	Standard routine processing
	Generally, 8 – 40 hours but up to 2 months for some higher-level products
	Standard products provide an internally consistent, well-calibrated, record of the Earth’s geophysical properties to support science


Table 2: Latency Defined – by the NRT workshop in 2016 and adopted as the standard in the EOSDIS Terminology Specification
 
Kevin Murphy agreed that LANCE grew out of missions that did not have an NRT requirement. He suggested that LANCE continue to engage as a proving ground with missions after they launch and products mature and have been validated – perhaps 12-36 months after launch. At that point, LANCE could engage with these missions to see if there are ways to reduce the latency.  To move forward there would need to be a demonstrated user community that would benefit; ICESat-2 is a good example. Miguel agreed that LANCE could be a proving ground for NRT if there is the right investment. 

David Green said that unless some flexibility is built-in at an early stage, the cost cap on missions can preclude modifications. He said we need to consider latency at the planning stage. If we go to missions 12-36 months after launch it may not be feasible if they have not considered it up until this point. We need to put in place the understanding that we do not expect missions to reduce latency right away, but it needs to be on their roadmap.  Kevin agreed that for new missions we need to look at cost benefit and community benefit in relation to latency.  For missions in the Earth Venture (EV) realm which are PI led and don’t have latency requirements from the beginning, perhaps we need to look at what may be possible if funding were available. David said with CYGNSS, the University and the PIs stated that they did not even have the resources to do the evaluation.  Minimally, we need to provide resources for the evaluation. 
 
Miguel recommended that NASA consider including an NRT option in the EV solicitation so that at least it is considered at the start. Kevin stated that this is a good idea, but, even if we did change the wording in the solicitations tomorrow, it would be 5-6 years before we would see it implemented. As we have a gap in looking at the suite of instruments being launched now, seeing what might be feasible in terms of reducing latency requirements is a worthy objective for the UWG to consider.
 
Miguel pointed out the need for continuity of science products; when Terra ends, we will miss the morning observations, and there is no replacement on the US side. Science teams are starting to be tasked with looking at non-NASA data to fill these gaps, but this is a long-term effort. If we are going to do it the ‘NASA way’, then it is not only porting the code but a large delta to calibrate so there is consistency in the NRT record.  David agreed and said the user community should help drive the demand for both standard and NRT products, from NASA and non-NASA missions. If we are going to have dependencies on other missions NASA needs the right agreements and resources to address these expectations.
 
Steve Miller noted that EVI-5 had an “applications requirement” component in the RFP. He thought this was great foresight by NASA to include this in the call and a good way for latency/applications to be considered early on. 
  
Steve said an open-data mindset is key to the growth and longevity of programs. LANCE is a great interface and the public loves it.  Opportunities exist to couple LANCE with other things that are ongoing, such as adding value to NOAA NRT products as a part of LANCE.  NOAA is introducing decision support service initiatives within NESDIS that are sensor agnostic; designed to be demonstrations of what the user needs.  Steve thinks a NASA – NOAA collaboration should be explored for adding NRT products as part of LANCE.
 
Miguel said he sees three areas of priority:
-   	proactive action for NASA to take in terms of new missions currently scoped as part of the Decadal Observables;
-   	engaging with the Earth Venture effort;
-   	collaborating with domestic and international non-NASA partners for data.
All approaches from engagement with new missions, to expanding to include non-NASA products/instruments are important; it is not up to the UWG to determine which approach is best, as they are all interconnected. Data continuity for science needs to be addressed first and then we can reap the benefits in terms of NRT products.
 
David Green agreed and suggested that the UWG raise awareness of what is important and let others at NASA HQ make the decisions. 
 
Andy Mitchell said that Miguel was right about the challenges getting NRT data from ESA Copernicus Sentinel missions, as it was not part of initial agreement. Kevin was instrumental in putting those agreements in place, and there is a chance that it could be amended if there are strong recommendations from the UWG as to why the user community needs this data in NRT. He added that he thought there were some good comments on Direct Readout in the chat; we have looked at this in the past but said he thinks it is time to re-consider this as the architecture has changed with a move to the cloud.

	Text Box 1: Suggestions captured in the chat 
-   	Consider Tropospheric Emissions: Monitoring Pollution (TEMPO). Makhan Virdi said the scientific community would benefit greatly from an air quality NRT product. TEMPO will be in geostationary orbit over North America.  Karen said NRT TEMPO products should be discussed with the flight project
-   	Based on the recent Aqua anomaly and an interest from the Fire community, consider incorporating Direct Readout/Broadcast data in LANCE. Direct readout data would not only be a gap filler for situations like the recent Aqua anomaly but also routinely provide lower latency data for NRT needs and those data would be replaced by LANCE outputs as they become available.
-   	The forthcoming Geosynchronous Littoral Imaging and Monitoring Radiometer GLIMR EVI-5 will study harmful algal blooms, important to NOAA CoastWatch



[bookmark: _ahirclay0hhh][bookmark: _Toc51577269]3   	Updates from EOSDIS, Andy Mitchell and Robert Wolfe (NASA GSFC)
Andy Mitchell pre-recorded the EOSDIS updates for users to view ahead of the meeting. Miguel asked for clarification on the Organization chart which was updated after Andy recorded his talk. For clarification the latest organization chart is shown in Figure 1. David Green is the LANCE Applications Scientist for NASA HQ.  
 
Robert Wolfe (NASA GSFC) pre-recorded a presentation on ‘Terra and Aqua Missions: End of Mission Timeline and Senior Review’ for UWG members to view ahead of time. Miguel asked him to explain what happened during the recent Aqua outage.  Robert said the Formatter Multiplexer Unit (FMU) went out so it was not possible to get data from the polar stations. NASA reached out to the Direct Readout (DR) community and it looks like 50-60%  of the data was acquired by DR for that period.  EDOS was not really set up to handle this volume of data from multiple sites so processing was slow.  It would be good to demonstrate this capability (downlinking from multiple sites as well as Amazon Web Services). Robert thinks it is time to revisit this both as a capacity to get the data for science should there be another outage, but also for NRT applications. We could tie this into the work for the USFS to fight fires.  
 
Miguel reminded the UWG that there are lots of users who are still not aware of VIIRS. The reasons are complex; sometimes it can be a NOAA vs NASA issue, as products are in both places, it can also be because end users need to re-calibrate systems to use new data sets, or it can be different formats. Robert said that for FIRMS, users are aware of the two VIIRS afternoon overpasses.  Ana Prados said that Lawrence Friedl is pushing the transition from the Applied Sciences side through ARSET and that she is willing to help LANCE provide some guidance. The ARSET work is not just for NRT but they just announced some training in October on MODIS to VIIRS Transition for Air Quality Applications. 
 
Forest Melton suggested the UWG recommend NASA invest additional resources to help users transition from MODIS to VIIRS, create a set of FAQs and best practices, highlighting the differences between the two products. We also need to think about helping users use particular data products without having to think about which sensor they come from. 

[image: ]
 
  Figure 1: Earth Science & Data Systems Org Chart from 09/09/2020
 
 
 
 4   	Applied Science Perspective on LANCE, David Green (NASA HQ)

Tian Yao will be the liaison on the Applied Sciences (AS) side, supporting David and the rest of the Applied Sciences. David presented a chart for each AS group outlining their NRT requirements, the products that are considered important, what NRT assets they use now and what they are likely to use in the future. The latter are captured in Table 3. He communicated that the Ecological Forecasting group is willing to have more dialogue with LANCE. 

Looking at application GIS gaps and needs, David said that data needs to be accessible to non-scientific communities; NetCDF and HDF formats are not considered “analysis ready data” to emergency management GIS users, as the format is not user friendly to those without a remote sensing background. Floating point GeoTIFF and shapefile are preferred by the Disasters Mapping Portal and emergency management GIS users. The GIBS team needs to keep converting data to REST endpoints so data can be streamed into Esri environments, most agencies and states use Esri software. Ana Prados and Robert Wolfe both reminded David that other open source GIS programs such as QGIS should be considered and not just ESRI industry standards. 
 
	NASA Applied Sciences Applications Group
	Potentially useful products for LANCE

	Water Resources and Food Systems
	1) SMAP soil moisture products.
2) Evapotranspiration (ET) products from water resources projects.	
3) Harmful algal blooms (HAB) products: bloom location and spatial coverage, satellite chlorophyll estimates.

	Health and Air Quality
	Cloud-Aerosol LIDAR and Infrared Pathfinder Satellite Observations (CALIPSO) NRT products

	Ecological Forecasting
	Plant traits products such as a vegetation phenology product.


Table 3. A summary of the products that should potentially be considered by LANCE by AS Application area


5   	Enhancements to LANCE
[bookmark: _r07x42t4cpp2][bookmark: _Toc51577270]5.1   	Status of MODIS and VIIRS – Ed Masuoka (NASA GSFC)
 Ed said that following the Aqua outage they were making some changes to the MODIS combined products. The Aqua FMU (Formatter Multiplex Unit) anomaly (8/16/2020 -9/2/2020) highlighted the need for Combined Products to be able to be produced when inputs were only available from one MODIS instrument. Currently MODIS Combined Products utilize inputs from both MODIS instruments (Terra and Aqua). Changes have been developed for the Level 3 BRDF 16-D (MCDA*) and Aerosol Optical Depth (MCDAODHD); these are currently being evaluated.
 
[bookmark: _o13jads5qum9][bookmark: _Toc51577271]5.1.1  	VIIRS Day/Night Band Status
VIIRS/NPP Daily Gridded Day Night Band 500m Linear Lat/Lon Grid Night (VNP46A1) is now available at the LAADS for the entire mission and the NRT version is in test and the results are being evaluated by the QA team and science team.
 
Ed mentioned that he was aware of Steve Miller’s concerns about how the browse images for VNP46A1 compares to the ENCC (Enhanced Near Constant Contrast) imagery that is currently in GIBS (provided from the Direct Readout Lab (DRL)).  In response to these concerns they have compared the two products and Ed indicated that there are some examples in his backup slides. 

VNP46A2 the VIIRS/NPP Gap-Filled Lunar BRDF-Adjusted Nighttime Lights Daily L3 Global 500m Linear Lat/Lon Grid is being reprocessed and the NRT version of VNP46A2 should be ready for release around the time the reprocessing of VNP46A2 catches up to forward production - in approximately 2-3 months.

Steve appreciated the mention of the DNB imagery and said he would be happy to work with them on the comparison of the two products; he would like to see some more examples across the lunar cycle.


5.1.2  	FIRMS Update
A number of improvements were made to FIRMS Fire map including improvements to performance on mobile devices, an improved timeline to visualize 31 days of fire data and MODIS / VIIRS corrected reflectance imagery from GIBS within the selected date range,  ‘Time Since Detection’ which changes fire hotspot color based on time difference between now and when it was detected, and improved performance by using hybrid imagery of pre-generated and dynamic tiles. FIRMS has been integrated into GIBS and Worldview and is now available through GIBS as a WMS, and as vectors in Worldview.

[bookmark: _lber4j5jaoqm][bookmark: _Toc51577272]5.1.3  	NRT Flood Map Development Status
The flood PGE code is ready for testing and evaluation but was delayed while Aqua was offline as the flood product is a combined Aqua+Terra product. As with some of the other combined MODIS products the code has been updated so the flood product can run with just one or both instruments. Prototyping has begun to get imagery into GIBS and Worldview and to develop a Flood Map viewer (similar to FIRMS). Ed mentioned that Dartmouth Flood Observatory, Dan Slayback (NASA GSFC) and Diane Davies surveyed users to ensure that the products are delivered in a user-friendly way. Ed would like to make sure the flood products are as analysis ready as possible rather than forcing users to do that on their end. 
Miguel asked who the POC would be for the flood product. Sadashiva Degadiva (NASA GSFC) and LDOPE will be the POC on quality and Dan Slayback will be the POC on user questions.

[bookmark: _1ihjsfu49ebp][bookmark: _Toc51577273]5.2   	Updates to Worldview / GIBS, Ryan Boller and Matt Cechini (NASA GSFC)
Ryan reminded the group of the GIBS/Worldview architecture. Native vector support is a new feature that enables the user to view the attributes of a vector item when they click on it. New vector features include reservoirs, dams, nuclear power plants and settlements from SEDAC, and MODIS / VIIRS active fires and thermal anomalies from FIRMS. Upcoming vector products include MISR cloud motion, ISS LIS flash counts, orbit tracks and Aeronet sites.  Ryan showed some new UI features including toggling of layer palettes and the addition to the timeline that shows the temporal availability of current layers.
 
Looking at metrics, Worldview saw spikes due to the Australian wildfires, the Canary Island dust storms and most recently the California fires and hurricanes Laura and Maria. Ryan showed examples of Worldview being used in the media, on social media and in science papers.
 
At the last UWG Ryan showed the granule/swath visualization prototype. Currently in Worldview the collection of overlapping granules limits users ability to access “everything” that a given satellite has acquired, especially in regions where there are likely to be swath overlap from previous overpasses (e.g., near the poles). The vision is to have “no pixel left behind” to better support NRT and science users who monitor rapidly evolving events like fire, cloud, or volcanic activity. Ryan demonstrated how this will work. He also provided feedback from a meeting held in January 2020 where UWG members had the opportunity to review the prototype. At that meeting UWG members requested granules from OMI/OMPS SO2, Fires and thermal anomalies at the poles and MISR. The recommendation was for the granules to initially be available for a rolling window of 1-3 months.
 
Matt highlighted the new LANCE NRT layers now available in GIBS/Worldview (see Text box 2). In addition, Chlorophyll, Sea Surface Temperature, Photosynthetically Available Radiation (PAR) products have been added from OB DAAC with imagery latency ranges from 3-10 hours across the Aqua, Terra and Suomi NPP platforms.
 
Steve Miller asked about integrating VIIRS from NOAA-20 and Suomi NPP into the granule prototype; as the overpasses are just 50 minutes apart this could be useful to distinguish between overlaps. At the poles there are blocks of time where it is like pseudo geostationary data. He also said having VNP46 DNB imagery will be very useful for Alaska during the long dark periods. Ryan said the pipeline has now been established between the data provider (in this case MODAPS) so it should be fairly straight forward.



	Text Box 2:  New LANCE NRT layers now available in GIBS/Worldview

· Suomi NPP/VIIRS Atmosphere - 10 layers
· Cloud Effective Radius, Cloud Optical Thickness, Cloud Top Height (Day and Night), Clear Sky Confidence (Day and Night)
· Deep Blue Aerosol Optical Thickness, Deep Blue Angstrom Exponent
· Dark Target Aerosol Optical Thickness, Dark Target Angstrom Exponent
· NOAA-20/VIIRS - 8 layers
· Corrected Reflectance - True color, Bands M11-I2-I1 , Bands M3-I3-M11
· Brightness Temperature (Day and Night)
· Fires and Thermal Anomalies (Day and Night)
· AMSR-U2 - 10 layers
· Wind Speed, Total Precipitable Water, Surface Precipitation, Columnar Cloud Liquid Water, Columnar Water Vapor (Day and Night)


 
[bookmark: _4xewq3j9p6cf][bookmark: _Toc51577274]5.3   	MISR Products in GIBS – Breaking new ground, Makhan Virdi (ASDC DAAC) and Matt Cechini (NASA GSFC)
Makhan reminded the UWG that this work came out of an action from the last LANCE UWG to visualize MISR Cloud Motion Vector (CMV) in GIBS / Worldview. The MISR L2 CMV provides retrievals of lower-level tropospheric winds, detailing the mesoscale flow. The imagery in GIBS / Worldview enables users to view plume/emissions trajectories in real-time. Both Matt and Makhan emphasized that this work is a prototype demonstration that will pave the way for other products such as ocean currents. For the future GIBS/Worldview are investigating arrow visualizations with additional metadata, and the Level 3 cloud motion vector for global coverage. This vector capability in GIBS/Worldview applies to TROPICS and other missions so the effort is not thrown away if MISR, aboard the Terra satellite were to stop working. Generally, there are still some questions that need to be worked through regarding large data sets: the length of time to keep the data, on-demand, rolling window and how this will be influenced by a move to the cloud. Miguel said they may need to justify decisions based on user need.

Diane mentioned that wind direction and speed was listed as a desirable data set in the ACSI user survey.  Miguel asked Ryan to clarify the extent to which they will process MISR data? Ryan said due to the size of the data the full (historic) product will need to wait until they move to the cloud. 
[bookmark: _llzfftf0ifyp][bookmark: _Toc51577275]5.4   	VIIRS Atmosphere: Release of new products, Jess Braun (UWM)
The Atmosphere SIPS released new products in April 2020: deep blue aerosol and cloud mask which is in Worldview.  Currently working on additional aerosol dark target.  Standard product will be ready later this year and hope to have NRT after the official release of the standard product.

Miguel would like to see documentation on the cloud confidence performance on the night time side vs daytime; Jess will talk to Steve Platnick and Steve Ackerman about the night time cloud confidence performance
[bookmark: _7xqzv9rzdr5d][bookmark: _Toc51577276]5.5   	Release of new products from AMSR2 and update on LIS, Sherry Harrison (UAH)
AMSR2 data is provided by the SIPS and GHRC DAAC provides the ISS LIS data. Sherry presented status on AMSR unified (U2) algorithms: the two newest rain and ocean products were released in June and these replace the combined rain/ocean product that has been available since March 2015.  In late August a segmentation issue was detected and they are currently testing code to correct the issue.  The end result is 20% of data is impacted and not made available but the data that is available is good quality. AMSR2 sea ice moved from V2 to V4 in June so is now available to users. There is an issue with L3 snow mask which is masking out data over North America and they are working to get it corrected.  Again, products that are being delivered are good.

ISS LIS lightning products are in Version 1.  For Version 2 testing is underway and will soon begin work on the NRT product.  Version 2 will include corrections for solar panels, dropout, short files and adding the time into the filenames instead of the orbit number.
[bookmark: _ybcytx7rbyln][bookmark: _Toc51577277]6   	Opportunities for Collaboration
[bookmark: _osu755exqj7q][bookmark: _Toc51577278]6.1   	USFS – FIRMS: US/Canada version of FIRMS, Brad Quayle (USFS)
Brad talked about integrating the USFS active fire mapping program into NASA FIRMS.  Brad acknowledged great support from NASA. 
Background:  USFS has a great history with NASA and great collaborations over the years and this is just another example.  The USFS stood up the active fire mapping program 20 years ago and worked closely with Rapid Response and Direct Readout and also with LANCE over the years. USFS needed to do a modernization, did not want to reinvent the wheel and wanted to get closer to the source of the data. They moved the entire Direct Readout operations from Salt Lake City, Utah to NASA GSFC last year as part of an interagency agreement with NASA. This has been modified and expanded in scope to include the FIRMS work.  Brad showed the USFS FIRMS splash screen and the USFS- FIRMS Fire Mapper prototype.  Focus for USFS is only on the US, Canada, Alaska and Hawaii.  Phase 1 will include detections, contextual layers, downloads, web services and fire alerts.  Future opportunities may include integration of MODIS/VIIRS direct readout data, GOES 16/17 geostationary satellites, and Landsat active fire data.
With regard to GOES active fire detection, Brad said that Louis Giglio and Wilfrid Schroeder were awarded a ROSES call to develop a new GOES active fire detection; it should be ready in approximately 18 months and it would be good to include it in LANCE.  Brad is also working with USGS to reduce Landsat 8 latency.
 
Miguel asked about the USFS outlook on using non-US sensors as a risk reduction strategy. Are they looking at Sentinel 3?  Brad said yes - they are at that threshold now as Terra is not going to last forever so they would support this effort.  Miguel asked about issues with quality in terms of how algorithms are developed and maintained.  Brad agreed and stated that they want to maintain quality and continuity and are pleased to be working with Louis and Wilfrid as they will ensure continuity and quality.
 
[bookmark: _hwr29rrcryj][bookmark: _Toc51577279]6.2   	EOSDIS GIS Activities, Leah Schwizer (NASA ASDC)
Leah presented on behalf of the NASA ArcGIS DAAC Collaboration group.  In 2014 a geospatial earthdata working group was created to discuss geo-technologies and architectures. In 2016 it focused on enabling the distribution of geospatial web services. There was a desire for more collaboration and buy-in from DAAC leadership so ASDC/Matt Tisdale initiated an ArcGIS collaboration effort which started in 2020.  Why ArcGIS?  She said many of the DAACs are moving towards Esri and away from GeoServer or MapServer. Esri is increasing their support for science raster data and promoting data to public platforms.  The goals of the ArcGIS DAAC Collaboration group are to increase data discoverability, access and use while maintaining the ability to support open source (GeoJSON, Python, OGC and Jupyter). 
NASA data requires a lot of ‘know how’ to use the data. In the GIS community, educators, emergency managers and other users expect to drag and drop and work along-side their data.  More users are turning to ArcGIS. 

In terms of how this is benefiting NASA Leah said the group is working to curate online content including story maps, register (already existing) services and help develop web services, particularly the ArcGIS Image Services. They are capturing lessons learned and helpful information on the Earthdata wiki (https://wiki.earthdata.nasa.gov/display/egis/EOSDIS+GIS). They are interested in pursuing more of an enterprise approach across the 12 DAACs rather than each DAAC do their own thing; they established an AGOL Earthdata group which covers the DAACs and helps with sharing content and data discovery - soyou only have one rather than 12 groups. They have also validated the NASA organization AGOL account as authoritative so that they get a ‘green check’ or preferred status to show it is authoritative data from NASA and an earthdata generic account to help with management of that content.

Leah mentioned they have developed a process for nominating high value NASA data to the Living Atlas of the World. They are pursuing the Space Act agreement (SAA) with Esri. Miguel agreed that the Living Atlas of the World and the SAA should be a way for NASA to distribute more data; however, he cautioned that first they need to ensure that algorithms are vetted to maintain the quality assurance of NASA data. He used the fires as an example of a mature application. He asked what the vetting process would be? For example, would they stick to Application Readiness Level 7 or above? Leah said there would be vetting on the NASA side with the NASA ArcGIS Online (AGOL) team and the Living Atlas has an extensive checklist and review process before accepting nominations. 

David asked if the SAA is in review or still being drafted and who in Applied Sciences is participating?  SAA initially coordinated among ES leadership and now being worked at LaRC with Brandi Quam and the Partnership Office. First round draft went to Lawrence.  From the chat there were comments about not focusing entirely on Esri. What about QGIS? Jeremy Kirkendall said QGIS uses Esri endpoints so anything that is done for Esri will still be accessible by QGIS users. Web services still promote OGC (Open Geospatial Consortium) standards and public platforms do not require users to have Esri software.

[bookmark: _6mv5trr37abx][bookmark: _Toc51577280]7   	Metrics and Status update, Diane Davies (NASA GSFC)
Diane went over the action items from that last meeting. These are summarized in text box 3. Metrics from the last year show that the majority of users access the data directly and the 5 top countries are the US, Germany, Australia, Greece and Thailand. The big spikes in data usage are related to social media links to fires in California and Australia. The spikes in uptake from new visitors are based on articles with examples in the New York Times, The Guardian, Sky News.  Latency wide metrics for last year show LANCE meets the 3-hour requirement most of the time.   The number of registered data users shows a steady trend upward.  The total distribution of data is up from 16TB/week in 2019 to 18TB/week in 2020 but the data archived is also up from 36TB/week in 2019 to 46.7TB/week in 2020.  The number of files distributed has gone down and we attribute that to MODIS Rapid Response being discontinued and a shift in users to Worldview Snapshots. Metrics for Worldview and Worldview Snapshots are not included in these metrics.  Most of the data distributed (by volume and number of files) come from MODIS with VIIRS also increasing as more products are introduced.  

The LANCE customer satisfaction index shows an aggregate score of 80 for LANCE which is 12 points above the Federal Government satisfaction index. The majority of respondents were from FIRMS since FIRMS has an email alert user list of 11,000 users which makes it easier to contact the users. Ana Prados commented that there were only 800 respondents (this was a response rate of 3.4% compared to a response rate of 7.1% in 2016  with 1,113 respondents); this is a small sample of overall users.  We were in lockdown and maybe people did not have as much time on their hands.   Jeanne said it is an independent survey so we are not allowed to contact the users directly and we received comments that some people thought the survey was spam.  Maybe next time we should publish it better that a survey is underway.  In future LANCE should consider how we might advertise the survey better and try to reach a broader range of users.  David:  Can you ask them on the spot when they go to download the data?  Maybe we can post a message when they log in.


	Text Box 3: Summary of actions from last LANCE UWG 
1. Recommendation to do more marketing and develop stories on what and how NRT are being used. 
Presentations at AGU. Stories on LANCE@10 on the Earthdata website, the Applied Sciences website and NASA’s Earth Observer publication.
2. General recommendation to look at managing last minute fire requests from the media.
NASA GSFC has set up a group to ensure a more coordinated response to the media.
3. Follow up to find out if MSG data might be available for GIBS / Worldview through EUMETSAT. Discussions ongoing. It looks like this will be feasible.
4. Schedule meeting for LANCE UWG members to evaluate the new granule prototype.  Done.
5. The UWG approved the OMPS enhancement request to add the OMPS LP aerosol profile product to LANCE-Lite. Colin Seftor to investigate whether the expected 4-hour latency could be reduced further. Ongoing. Standard product now operational and looking at ways to decrease the latency.
6. Hook Hua and colleagues should prepare an enhancement request for NRT SAR in LANCE-Lite. This was overtaken by the Satellite Needs Working Group.
7. Diane to send out the USFS – FIRMS proposal to the UWG for review. An MOU between NASA MODAPS and USFS has been agreed upon.




[bookmark: _GoBack]David asked a question about how easy the data  are to use.  It was acknowledged that the survey is already self-filtered since you are likely only reaching users who have figured out how to use the data. Jeanne pointed out that we have Worldview which is what you see in the media. Miguel agreed that we have a ‘front end’ and a ‘back end’ for accessing data but that we could consider how to reach out to more users. Overall, it was agreed that even if the sample was somewhat biased we still got some good feedback and useful information. 


	Text Box 4: Some key findings from the LANCE 2020 CSI Survey

· A majority of users (86%) were from outside of the United States.
· Earthdata Search (48%) gained 20 percentage points from the 2016 study and was the most popular method to search for products and services. Internet Searches (46%) and LANCE Websites (41%) were also widely used.
· Fires (69%), Vegetation (37%), and Weather (35%) were the most common areas of need.
· FIRMS (64%) was the most commonly used LANCE NRT service. Data Downloading (43%) dropped 22 percentage points from 2016 while Worldview (43%) rose 18 percentage points.
· In most cases (91%), users were able to find the information they needed and those who did not listed the following preferred formats: GeoTIFF, ESRI Grid, PDF, Shapefile, TIFF, NetCDF, CSV, CDF, GIS format, “Anything other than HDF (hard to work with in the field)”
· Just under half (47%) were aware that NRT is different from NASA Standard Science Quality products.
· Only 16% needed to request customer support but 87% of those who did seek assistance received the help they needed on the first request.




	
[bookmark: _8qjeh5a19hg7][bookmark: _Toc51577281]8   	Input from UWG Members
[bookmark: _svd7r1jlf12w][bookmark: _Toc51577282]8.1   	New Role as User Engagement Scientist for NESDIS and GEO-XO, Vanessa Escobar (NOAA)
Vanessa is now working for NOAA as the lead scientist for NOAA/NASA GEO-XO (geostationary and extended orbits) user engagement. This will be a follow on to GOES-R in the 2030-2050 timeframe. The work will inform a new orbit (ex: Tundra elliptical orbit) and new requirements by looking at a broad user community. To achieve this they are looking not just at sectors but what jobs people are doing. 

They are looking at how information is shared and applied. They use a theory called “Jobs to be done” so they look not only by sector but by the types of jobs people are doing and how the information they access is valued. They are using the Resources for the Future (RFF) Value of Information process. 
The process identifies constraints, gaps in use cases, how remote sensing is used or it might be hindered, as well as looking at decision making for external stakeholders with a view to enhancing relationships between NOAA and end users.  It is like looking at the fingerprint of the user.  The process consists of conducting surveys, holding workshops and discussions, and data scraping from publications to inform a user needs requirement for GEO-XO.  They can then breakdown users by various components e.g. organization type, interest and where they are located and their area of interest. 

Vanessa showed examples from the fire workshop. They looked at types of files useful for fire mitigation. The user survey shows shapefiles, KML/KMZ, GeoTIFF, Web Map Services are top file types for example for fires. Majority want the data in real time, immediately after the event followed by NRT within 3 hours and 1 hour after the event. The aim of the interface is to tease out information that will enable them to better understand the user. Information coming out is going into decision mapping to inform the various parts of NOAA. Vanessa said she was interested to hear about the LANCE survey and would like to compare results - can what GEO-XO learned serve LANCE and vice-versa.

Robert: What is driving the GEO-XO mission?  Continuity of weather community needs; but moving beyond that to fire, agriculture and oceans - improving what is missing by sector Example: Fire, they still need a 3.9 micron band, a higher saturation temperature.  

Green: Can we look at attributes associated with latency?  Yes, Vanessa can provide that data broken out by sector, user or latency.  We can break it down based upon what questions are being asked.
[bookmark: _lk3y8ttubaw2][bookmark: _Toc51577283]9   	Meeting Wrap Up, Miguel Roman
This was a very productive meeting with a lot of folks on the call which may not have happened if we had met in person. LANCE has plenty of scope to grow but resources are limited.  The UWG should help us establish recommendations and guidance for the next 5 and 10 years in terms of high priority items.  In terms of continuity we need an immediate solution with the end of life of 60% of LANCE data. We can tap into other sources of data, for example: European sensors but it is a long-term process; the algorithms need to go through the science teams and be validated - we can’t simply port the code. So we need a long term initiative for this emergency. 

Looking forward, ESD needs to have the right plan in place for new missions and we will reap the benefits later; this could be through Decadal Observables or under Earth Venture. 

Miguel reflected on the enhancements mentioned during the meeting. We have seen innovation from Worldview/GIBS; adding multi-sensor layers and vector capability. MISR data is highly specialized and has a high learning curve in terms of use. Worldview is making it more useful and that is very welcome.  On the other hand we also have products that are very popular but not validated, as in case of floods. We should support flood to have the same level of validation as the other products. When moving forward with new efforts we need to look at all the components involved and not underestimate the level of effort.

Looking at the metrics and the CSI survey Miguel said he is not surprised to see an uptick in fire and weather use.  If we are looking at how we can grow the user community we need to look at what is causing users to come for these data. The answer is anomaly detection and the foresight of FIRMS to provide a service. In LANCE we have imagery, products, services and they all complement each other.  UWG members need to add value to each one of those - and we need to do it in a way that extends beyond fire and weather.  How can we broaden scope to known/ unknown communities as David brought up. This could be done by situational awareness and decision-making science. He ended by congratulating Karen and Diane for an excellent meeting and thanked the UWG for all their input during the meeting and on the chat. 

Karen concluded asking for more feedback from the UWG on the future of LANCE based on her presentation perhaps via a doodle poll or email to Karen/Diane.

Steve Miller also thanked the group. He said he thinks the team has good leadership and direction. He mentioned that Ryan and Matt are working on Geocolor and this is a good pathway for more collaboration between NASA and NOAA. Having more geostationary data on Worldview to see the weather will generate more interest.  He added that it was nice to hear from Vanessa on GEO-XO and he hopes we can find ways to make the two agencies complement each other in ways that have not been done before - and LANCE and Worldview can be a way of doing that.
Vanessa: She thinks it will be worth doing a gap analysis on fire based on the recent LANCE ACSI survey and meetings such as the USFS-NASA Pitchfest, NOAA GEO-XO and Vince Ambrosia’s wildfire symposium.   
 
[bookmark: _Toc51577284]
Appendix 1: Action Items

1) Karen to distribute a summary of upcoming missions for the UWG to evaluate in terms of potential NRT, low latency and even expedited user communities. (As a reminder this is based on Kevin’s comment that looking at missions in terms of reducing latency requirements is a worthy objective for the UWG to consider).
2) UWG should prioritize which NRT products should be considered in terms of continuity beyond Aqua, Terra and Aura.
3) The UWG should articulate any needs for adding DR data to LANCE. This has been considered in the past but could/should be re-considered in light of improvements in data architecture and the experience of adding data from DR stations during the Aqua outage.
4) LANCE to engage with the Ecological Forecasting group based on David’s comment/presentation.
5) Diane/LANCE to follow up with Ana Prados (ARSET) on guidance transitioning LANCE users from MODIS to VIIRS.
6) Leah should provide David Green a copy of the draft Space Act agreement with Esri.  
7) GIBS/Worldview team to consider integrating the following into the granule prototype based on a request from Steve Miller:
a)  VIIRS from NOAA-20 and SNPP corrected reflectance 
b) VNP46 DNB imagery  
8) Jess to follow up with Steve Platnick and Steve Ackerman about the night-time cloud confidence performance.
9) For future LANCE ACSI surveys consult with Ana Prados who has a lot of experience with survey design and look at ways to increase survey response among users - perhaps through social media / better targeting on the website. 
10) Follow up with Vanessa to do a GAP analysis on fire using the results of the GEO-XO and recent fire workshops and findings from the ACSI - LANCE FIRMS respondents.
11) Consider GeoTIFF data formats from LANCE with a view to making the data more accessible to users who cannot use HDF/NetCDF.

For future discussion / follow up:
· Future direction of DRL
· Discussion on the technology side of the next Earth Observing Strategy – suggestion by David. Reminder: NASA’s Advanced Information Systems Technology (AIST) is investing in technology for the next Earth Observing Strategy and LANCE could be part of this exploration to ensure latency is considered. 




[bookmark: _Toc51577285]Appendix 2: List of Recommendations to NASA HQ
The UWG recommends: 
· As a priority NASA should consider the continuity of NASA (standard and) NRT products; looking to NASA and non-NASA missions to fill the gaps.
· NASA proactively add latency to the terms of new missions currently scoped as part of the Decadal Observables and the Earth Venture effort.
· NASA collaborates with domestic and international non-NASA partners for NRT / low latency data.
· NASA invests additional resources to help users transition from MODIS to VIIRS.





[bookmark: _Toc51577286]Appendix 3: Attendees – not including LANCE UWG Members

	First Name
	Last Name
	Affiliation
	email

	Vishal
	Bagadia
	LaRC
	vishal.bagadia@nasa.gov

	Katie
	Baynes
	HQ
	kathleen.baynes@nasa.gov

	Jeanne
	Behnke
	ESDIS
	jeanne.behnke@nasa.gov

	Trenton
	Benedict
	USGS
	tbenedict@contractor.usgs.gov

	Brock
	Blevins
	ARSET
	brad.quayle@usda.gov

	Ryan
	Boller
	ESDIS
	ryan.a.boller@nasa.gov

	Bob
	Brakenridge
	DFO
	robert.brakenridge@colorado.edu

	Jessica
	Braun
	Atmos SIPS
	jessica.braun@ssec.wisc.edu

	Mike
	Budde
	USGS
	mbudde@usgs.gov

	Marseille
	Bunk
	ESDIS
	marseille.bunk@nasa.gov

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

	Bob
	Chen
	SEDAC
	bchen@ciesin.columbia.edu

	Josh
	Cossuth
	NRL
	joshua.cossuth@navy.mil

	Diane
	Davies
	ESDIS
	diane.k.davies@nasa.gov

	Alex
	deSherbinin
	SEDAC
	adesherbinin@ciesin.columbia.edu

	Sadashiva
	Devadiga
	Land SIPS
	sadashiva.devadiga-1@nasa.gov

	Feng
	Ding
	GES DISC
	feng.ding@nasa.gov

	Patrick
	Duran
	MSFC/SPoRT
	patrick.t.duran@nasa.gov

	Phil
	Durbin
	Ozone SIPS
	phillip.b.durbin@nasa.gov

	Ed
	Ederer
	Land SIPS
	gregory.a.ederer@nasa.gov

	Arthur
	Elmes
	UMB
	arthur.elmes@umb.edu

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

	David
	Green
	HQ
	david.s.green@nasa.gov

	Vanessa
	Griffin
	NOAA
	Vanessa.L.Griffin@noaa.gov

	Alfreda
	Hall
	ESDIS
	Alfreda.A.Hall@nasa.gov

	Sherry
	Harrison
	AMSR SIPS/LIS
	sherry.g.harrison@nasa.gov

	Ron
	Hayes
	HQ
	jhaynes@nasa.gov

	Betzy
	Hernandez Sandova
	MSFC
	betzy.hernandez@nasa.gov

	Ed
	Hyer
	NRL
	edward.hyer@nrlmry.navy.mil

	Virginia
	Kalb
	GSFC
	virginia.l.kalb@nasa.gov

	Jeremy
	Kirkendall
	GSFC
	jeremy.j.kirkendall@nasa.gov

	Garrett
	Layne
	HQ
	garrett.w.layne@nasa.gov

	Charlotte
	Levy
	UMB
	charlotte.levy@umb.edu

	Amy
	Lin
	UHA
	amy.lin@uah.edu

	Dawn
	Lowe
	ESDIS
	dawn.r.lowe@nasa.gov

	Sara
	Lubkin
	HQ
	sara.h.lubkin@nasa.gov

	Ed
	Masuoka
	Land SIPS
	Edward.J.Masuoka@nasa.gov

	Forrest
	Melton
	Cal State
	forrest.s.melton@nasa.gov

	Karen
	Michael
	ESDIS
	karen.michael@nasa.gov

	Steve
	Miller
	Colo State
	Steven.Miller@colostate.edu

	Andy
	Mitchell
	ESDIS
	Andrew.E.Mitchell@nasa.gov

	Kevin
	Murphy
	HQ
	kevin.j.murphy@nasa.gov

	Otmar
	Olsina
	Land SIPS
	otmar.olsina@nasa.gov

	Ed
	Plato
	GSFC
	edward.a.plato@nasa.gov

	Fritz
	Policelli
	GSFC
	frederick.s.policelli@nasa.gov

	Ana
	Prados
	ARSET
	aprados@umbc.edu

	Brad
	Quayle
	USFS
	brad.quayle@usda.gov

	Pamela
	Rinsland
	ASDC DAAC
	pamela.l.rinsland@nasa.gov

	Miguel
	Roman
	USRA
	mroman@usra.edu

	Jim
	Rowland
	USGS
	rowland@usgs.gov

	Crystal
	Schaaf
	UMD
	Crystal.Schaaf@umb.edu

	Leah
	Schwizer
	LaRC
	leah.schwizer@nasa.gov

	Colin
	Seftor
	Ozone SIPS
	colin.seftor@ssaihq.com

	Daniel
	Slayback
	GSFC
	dan.slayback@nasa.gov

	Mark
	Trice
	DNR
	mark.trice@maryland.gov

	Makhan
	Virdi
	ASDC DAAC
	makhan.virdi@nasa.gov

	Lalit
	Wanchoo
	ESDIS
	lalit.wanchoo-1@nasa.gov

	Robert
	Wolfe
	Land SIPS
	robert.e.wolfe@nasa.gov

	Minnie
	Wong
	ESDIS
	min.m.wong@nasa.gov

	Tian
	Yao
	HQ
	tian.yao@nasa.gov

	Katherine
	Zezima
	HQ
	katherine.zezima@nasa.gov

	Daniel
	Ziskin
	MOPITT SIPS
	ziskin@ucar.edu
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