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1. LANCE UWG Members and Attendees
Eleven members of the Land and Atmosphere Near real-time Capability for EOS  (LANCE) User Working Group (UWG) were in attendance at Goddard Space Flight Centre (GSFC) and two members were on the webex (Table 1). 

	Chris Justice (Chair) 
	cjustice@umd.edu
	University of Maryland (UMD)

	Ana Prados
	aprados@umbc.edu
	University of Maryland, Baltimore County (UMBC)/ Applied Remote Sensing Training (ARSET)

	Arlindo Dasilva
	arlindo.m.dasilva@nasa.gov 
	NASA Goddard Space Flight Center (GSFC)

	Brad Quayle
	bquayle@fs.fed.us
	US Forest Service (USFS)

	Bradley Zavodsky
	brad.zavodsky@nasa.gov
	NASA Marshall Space Flight Center (MSFC) / Short-term Prediction Research and Transition Center (SPoRT)

	Kim Richardson
	kim@nrlmry.navy.mil
	Naval Research Laboratory (NRL), Monterey

	Mark Trice
	[bookmark: _GoBack]mark.trice@maryland.gov
	Maryland Department for Natural Resources (DNR)

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

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

	Sean Helfrich
	sean.helfrich@noaa.gov
	NOAA National Environmental Satellite, Data, and Information Service (NESDIS)

	Jim Rowland*
	mbudde@usgs.gov
	United States Geological Survey
(USGS)

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

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



Table 1: LANCE UWG Members or affiliates that attended the UWG. * UWG members unable to attended in person but on the call. **UWG member unable to attend.	

1.1. Other Attendees
There were a number of additional attendees representing other members of the user community, representatives of the individual LANCE elements, NASA Headquarters (HQ) and NASA Earth Science Data and Information System (ESDIS) (see Appendix 1).

2. Welcome and program perspective
2.1. Karen Michael (NASA GSFC, ESDIS, LANCE Manager) 
Karen welcomed everyone to the meeting. The purpose of the UWG is to review the status of LANCE, progress made on previous UWG recommendations and to identify and discuss potential enhancements and upgrades to the LANCE system as well as to provide recommendations for future efforts.

2.2. Chris Justice (University of Maryland, LANCE UWG Chair) 
Chris gave his perspective. The role of the UWG is i)  to represent the broad community of users interested in NASA Near Real-Time (NRT) data, ii) review proposals made to LANCE, and iii) provide broad input on the program development. The visibility and use of NRT observations has increased and at NASA HQ there is increased recognition. Recently the number of extreme events as well as the work of the Direct Readout Laboratory (DRL) has significantly raised the profile of NRT products. Chris anticipates that LANCE may be asked to take on new applications in the future and that NASA needs to consider how these will be funded. As both science and applications proposals are funded through the Research Opportunities in Space and Earth Sciences (ROSES) selection process, and more applications are considered for transition to LANCE, there may be need to address core funding for hardware and algorithm maintenance. He noted that any unsolicited proposals should still be peer reviewed, but that is not necessarily the case internally within ESDIS. A recent example of a new application being added to LANCE is the NRT flood product. For new missions, the user community needs to make a strong case for the use of NRT data as early in the design process as possible. This was something that was noted at the NASA Community NRT workshop in September 2016. 

2.3. Alfreda Hall (NASA HQ). 
Alfreda was representing Kevin Murphy who was unable to attend. She said they are still waiting on the 2018 budget but this is not expected to change significantly. Kevin is working on a “New Mission Process” to clarify what steps new missions should follow from the data perspective. This will be available on the website soon. NASA HQ is excited about the launch of the Joint Polar Satellite Systems (JPSS). She said Kevin asked her to remind the group about the NASA open source policy for software and products, including those implemented in LANCE. ESDIS is preparing to start using the cloud and we can expect to hear more about this over the coming year.  The next NASA Advancing Collaborative Connections for Earth System Science (ACCESS)  call should be out in November. Alfreda thanked everyone for their continued time and support to the LANCE UWG.

3. Status Updates and Metrics
3.1. LANCE in a Nutshell - Karen Michael
Karen gave a brief summary of LANCE. It is a distributed system with an umbrella set of requirements that ensure a consistent level of service for the end user. Measurement of Pollution in the Troposphere (MOPITT) has been added as a new LANCE element and Visible Infrared Imaging Radiometer Suite (VIIRS)-Atmosphere is in the process of becoming a LANCE element. Over the last 4 years the requirements to becoming a LANCE element have expanded. Elements now also need to provide imagery to the Global Imagery Browse Services (GIBS) and add metadata to Common Metadata Repository (CMR). The process of becoming an element is fairly time consuming and she acknowledged that LANCE needs to ‘streamline’ the process to decrease the time to get products in to LANCE. 

3.2. Diane Davies (LANCE Operations Manager) 
Diane provided an overview of metrics. LANCE-wide latency metrics for Levels 0, 1 and 2 from 1 October 2015 up to the end of August 2017 are largely within the 3-hour requirement[footnoteRef:1]. There are 10 exceptions across all instruments due to issues related to system mount failure, upgrades, incorrect coefficients and delays in receiving data from EDOS. Overall the number of registered users continues to increase. Diane gave updates on items that would not be covered during the other presentations. This included: the MISR imagery now available in GIBS and Worldview; two articles written up on the NRT workshop in the NASA Earth Observer and IEEE GRSM and outreach highlights have been provided via the Earthdata communications team. Regarding the action to investigate adding Geostationary Operational Environmental Satellite (GOES) Advanced Baseline Imager (ABI) products from NASA Earth Exchange (NEX): Rama Nemani said they were working on testing their algorithms and would be presenting the results at The American Geophysical Union (AGU). Based on the experience in producing the products over the next few months and the feedback they receive at AGU in December, they will make a decision as to whether they will pursue a LANCE enhancement request. As part of the status updates, Sherry Harrison (University of Alabama in Huntsville (UAH) informed the group that the standard land algorithm has replaced the beta NRT algorithm. 

Brad Quayle asked how NASA - LANCE funding works with specific regard to NRT GOES 16 products as the USFS is interested in the active fire products. Tsendgar Lee and Jack Kaye (NASA HQ) have provided some seed funding to work with GOES data. Brad Zadovsky said that Rama is getting L0 and L1 data via the NASA MSFC rebroadcast site. Both Rama Nemani and Liam Gumley’s group at the University of Wisconsin are running algorithms. No one was clear on NASA’s overall policy with regard to GOES data and algorithms and an action was taken to follow up on this. For LANCE, the addition of non-standard products, including applications products from seed funding or a ROSES call raise challenges of maintenance and support after the initial development funding has ended.  Jeanne Behnke reminded the group that LANCE has a standard procedure for adding new products; this involves completing an enhancement request, estimating the level of effort and cost, identifying a willing sponsor at NASA HQ and ensuring there are letters of support from the user community.  [1:  Latency is now calculated from the mid-point of granule duration (half of the time difference between start to end observation time) to the insert time to archive.
] 


Sean Helfrich asked if there is an opportunity to partner with other agencies and bring in funding. Chris said in principle this is possible but in practice it tends to be difficult to implement. Chris said the funding of NRT data might be improved with the New Missions Process that Alfreda mentioned Kevin Murphy is working on.

3.3. Fire Information for Resource Management System (FIRMS) – Diane Davies
The FIRMS code has been updated to make it more compatible with MODAPS and to make the email alerts run faster. The FIRMS user interface is also being redesigned to give it an updated look and feel, which will fit better with the rest of the Earthdata webpages. The new version of Web Fire Mapper will pull in Corrected Reflectance imagery from MODIS and VIIRS via GIBS. The design is fairly generic and configurable, and will be re-usable for a flood mapping viewer and other possibly other applications. Plans are in place to begin moving the FIRMS processing to more modern equipment, using the standard MODAPS processing system, and to deploy it to more secure web environment

3.4. Applied Remote Sensing Training (ARSET) Feedback - Ana Prados (UMBC / GSFC)
ARSET has been providing training to a wide range of end users since 2008; they are funded by NASA’s Applied Sciences program and reach several thousand people a year. They generally provide 2 surveys: one immediately after training and one 2-6 months after the training to see if they are capable of using the NASA tools after training. ARSET also asks informal and ad-hoc questions during online trainings and conducts interviews with selected participants. The results of the survey show that people like using Worldview and FIRMS; they find them easy to use. Air quality managers in particular rate Worldview very highly. She also highlighted that flood products are the most popular – even more so than fire. Ana provided highlights from the question “what else can NASA do for you?” The top results were: more training, tutorials, exercises; improved spatial & temporal resolution and more information on data uncertainty. Particularly relevant comments are captured in Box 1.

3.5. Disaster Response Activities, Miguel Roman (NASA GSFC)Box 1: User feedback from ARSET

“…It is also true that there are many tools, sometimes many more than can be learned, so it would be great if there were a catalog or summary of all NASA tools and their most common applications, with examples….”
       
“I hope NASA continues making all its satellite data more easily accessible, from a single, central repository”

“Even though the contribution of NASA to the worldwide research is outstanding, a dedicated website which could gather the information of all products would be very helpful. This might be the 'starting' point to go and visit other dedicated websites. Thank you a lot for making the data publicly available”

“Keep providing great products with clear and concise documentation of how the products were created and their uncertainties”

Miguel presented on behalf of David Green (Disaster Program Manager, NASA HQ). Each NASA center at least one coordinator that works with the Disasters Program to organize the relevant data and information from their respective centers. Miguel, together with Dalia Kirchbaum, and Kelvin Brentzel are helping co-ordindate the effort at GSFC.  Carver Struve (present at the meeting) works as the emergency management coordinator at NASA HQ. Miguel explained how routine monitoring moves to tiered mobilization depending on the severity of the disaster. The disasters program seeks to harvest data and information from the various centers and coordinate NASA’s response through ongoing partnerships with operational agencies, including the Federal Emergency Management Agency (FEMA) and the Red Cross. Miguel also provided specific feedback on the recent summit in Argentina, which focused on Strengthening Disaster Risk Reduction across the Americas.  

As part of his presentation he was asked to address what LANCE could do better. He suggested they could: focus on Impacts, such as flood extent and infrastructure damage; build capacity to generate custom or experimental NRT products using multiple sources of data (VIIRS + Landsat/Sentinel + Synthetic-aperture radar (SAR) + GIS Layers), and recognize and be responsive to the diversity of users and their needs. Miguel emphasized the need to report on data quality when you are giving data to operational organizations. He gave an example of a NOAA VIIRS Day Night Band image of Puerto Rico that omitted to show cloud cover. The intent was to show the dramatic loss of power in Puerto Rico but it ended up providing misleading information.  Ana Prados said that often users just want the image and are in a rush to get it. It was agreed there should be “best practices” across the agencies. Miguel suggested that the new motto for LANCE-NRT should be we’d rather be right than first. Chris Justice suggested it should rather be - we’d rather be right and first!

Miguel said FEMA want data processed to in to specific categories and that they also want to see products generated from multiple data sources (e.g. VIIRS+Landsat / Sentinel). Chris Doescher (LP DAAC) thought such decision support systems are not something LANCE should be responsible for. There was some discussion on how and indeed whether LANCE should support new / additional applications products that might be useful to the disaster response community. It was agreed that LANCE doesn’t currently have the capability to create multi-source products. Chris Justice suggested that if this is something NASA HQ wants to develop in the framework of LANCE and the user community is interested, then this could be considered. Traditionally this type of multi-source product has been covered by ROSES calls and after the ROSES funding ends these applications should to be sustained by the end user. Bob Brackenridge commented that there are currently no funding opportunities for applications. Miguel said there is one pending from David but it is very late and once out and reviewed funding is likely to be at least a year away. Chris Justice said that LANCE is essentially a data pipeline that has traditionally provided data to the science and applications communities. In the past LANCE has created NRT instances of science products generated by the NASA Instrument Science Teams. Adding new applications products to LANCE is not a new problem but it is getting bigger and requires consideration and commitment by the Applied Sciences program as to how the initial development and long term maintenance steps are funded. 

3.6. Vanessa Escobar (NASA HQ) gave an update on NRT SMAP data. 
DRL is working with Simon Yueh (JPL) to get the SMAP algorithms to the DR community. A SMAP workshop is scheduled for the Spring of 2018; DRL will discuss their progress.

There was a discussion on what the best way, if appropriate, to get SMAP data in to LANCE: DRL could provide the algorithms and/or data or the NRT distribution could come directly from NSIDC DAAC. Karen said the latter was preferable as they are already the distributor for the standard SMAP radiometer products and set up as a LANCE element and could provide end user support. Karen said she had been in touch with Elias Sayfi (System Engineer for SMAP, SDS at NASA JPL) and they are already providing L1 Brightness Temperature data to NOAA who incorporates it into their models and use it to produce a higher-level product.  Elias said NASA SMAP had been talking about producing higher-level products in NRT and would consider LANCE as a mechanism for distribution via the NSIDC DAAC.  

Chris asked what the user community was most interested in and what the value added would be for NRT SMAP data. Vanessa replied that most users want the L2 and L3 Soil Moisture products from the passive instrument; since the radar failed JPL are working on adding a standard enhanced product using passive and resampling to sharpen the product, as well as a second enhancement blending SMAP with Sentinel SAR. For NRT applications, Brad Quayle said the USFS was interested in it for NRT ‘fire situational awareness’; understanding soil moisture would be useful for assessing fire risk. Kim Richardson (NRL) said they would like SMAP data too. Karen took an action to see if the L1B Brightness Temperatures could be made available in NRT, including to NRL.Summary of SMAP products
Level (L)1 Brightness Temperatures
L2 (gridded) Soil Moisture & BTs
L3 Freeze/Thaw and Soil Moisture
L4 Root Zone Soil Moisture, Surface Soil Moisture, and other soil properties 

For more info: https://smap.jpl.nasa.gov/data/ 


Jeanne Behnke wants to make sure that we have a user community for NRT SMAP. She reminded the group that AMSR2 already has a soil moisture product which is not very well used.  This is perhaps something ARSET might explore with end users when they do future soil moisture training. 

4. Updates from the LANCE Elements
4.1. Dan Ziskin (National Center for Atmospheric Research (NCAR), LANCE – MOPITT) 
MOPITT has successfully become a LANCE element; data can be downloaded from the NCAR Wyoming Supercomputing Center or via the secondary server at NCAR’s Mesa Lab in Boulder Colorado. He also provided feedback on becoming a LANCE element, a process he had expected to take six weeks but took a year.  He provided an overview of why he thought this was the case and made some suggestions for the LANCE UWG and LANCE management to consider.   These included: clearer steps to becoming a LANCE Element: prioritizing requirements; creating one metadata record and use it to populate CMR, GIBS, the ESDIS Metrics System (EMS), etc.; creating a centralized repository for all the Interface Control Document (ICDs); creating an online forum or list-serve so new elements can easily see what challenges and solutions others have faced and finally he suggested there should be one version of DPREP (Data Pre-Processing[footnoteRef:2]) running somewhere sending out processed attitude and ephemeris files to all LANCE elements that need it. He emphasized that all his interactions with everyone had been constructive and helpful. Karen agreed these were all good suggestions but could see potential dependency problems with running one version of the DPREP.
 [2:  DPREP is software used to produce the Terra spacecraft Science Data Processing (SDP) ephemeris and attitude data sets that are used in the NRT algorithms.] 

4.2. LANCE MODIS – VIIRS Land
4.2.1. Black Marble - Miguel Roman 
The Black Marble Science PGE software status as of October, 2017 showed that 6 of the 7 Product Generation Executable (PGE)s have been successfully integrated, tested, and baselined at the Land Science Investigator-led Processing Systems (SIPS). The remaining PGE (555) has been completed and is awaiting integration and testing, with an expected transition to operations in Fall 2017. The product is ready in terms of Quality Assessment. 

For Hurricane Maria, NASA SPoRT has been producing hand-crafted products. The automated NRT version of the product will remove moon artifacts, snow BRDF and carry out a vegetation occlusion test. These will be set up in the NRT processing. 

4.2.2. Transitioning NRT global flood product - Dan Slayback (NASA GSFC). 
It is estimated that the flood product should be running in LANCE by early 2018. Applied Sciences support is in place through to the end of FY 2018.

4.2.3. LANCE MODIS and VIIRS Land progress -  Ed Masuoka (NASA GSFC)
MODIS Collection 6 processing stream is in operation. Collection 5 ceased processing at the end of March 2017 - 3 months longer than originally planned to give users extra time to switch across. Collection 6.1 was added in September to correct thermal band cross talk; is being implemented at the request of the land science team. The PGEs have not been changed. The two versions will be run in parallel for a limited time to give users chance to switch and be comfortable with the new version.
With regards to latency: 
· L1B, Geo-location and L2 products generated within 3 hours after acquisition
· All daily tiled L2G and L3 products available by end of the day
· 8-day and 16 day daily  LSR, BRDF-Albedo and VI, lag by 1 day
· All L2 and daily tiles products match to science quality products from MODAPS. Summaries of Q/A assessments are available at http://lance3.modaps.eosdis.nasa.gov/data_products/comparison_land.php
· 8-day products are not expected to match to the standard products; NRT processing uses the trailing 8 days, and the standard processing uses the leading 8 days.

A new MODIS Land Surface Temperature (LST) (MxD21), from NASA’s Jet Propulsion Laboratory (JPL) will be made available through LANCE using data from the National Centers for Environmental Prediction (NCEP) Global Forecast System, rather than Modern Era Retrospective-analysis for Research and Applications (MERRA)-2 which typically has a data latency of 1 month. The standard version will be reprocessed with MERRA-2 once the data are available and distributed by the Land Processes Distributed Active Archive Center (LP DAAC). Users are likely to ask which of the two LST products is better, so the differences will need to be made clear. There are no plans to make a VIIRS equivalent of the existing MxD11 LST but there are plans to implement a VIIRS version of the MxD21, so introducing it now will provide continuity moving forwards.

A standard MODIS Evapotranspiration (ET) product is now produced in MODAPS. A NRT version has not been implemented, partly because quality would be significantly lower without the gap-filled Leaf Area Index (LAI)/ Fraction of Photosynthetically Active Radiation (FPAR). The Multi-Angle Implementation of Atmospheric Correction (MAIAC) standard product is in production at SIPS but not in NRT either.

VIIRS – Land: NRT3 and NRT4 are running operational VIIRS Collection 1 PGEs generating LANCE VIIRS products. The VIIRS NRT products being generated are: Geolocation, Level 1B, L2 Fire (375m) and L2 and L2G Land Surface Reflectance. Latency is 3 hours for Level 1 and Level 2 products.  All products are of same science quality as the standard science V1 products produced by the Land SIPS and distributed by the DAACs. Products will be placed into near real time processing after the standard science products are available at the DAACs and near real time versions have been reviewed and approved by the PIs.

	Product
	DAAC 
	Status
	MODIS version in LANCE?

	Level 2 Fire 750m 
	LP 
	DAAC archiving product
	Yes

	Level 2 Snow Cover
	NSIDC
	DAAC archiving product
	Yes

	Level 2 Sea Ice Cover
	NSIDC
	In I&T at SIPS
	Yes (MxD29)

	Level 2 Ice Surface Temperature
	NSIDC
	DAAC archiving product
	Yes (MxD29)

	Land Surface Temperature
	LP
	Waiting on update to fix minor bug
	Yes

	VI (Vegetation Indices)
	LP
	Under evaluation at DAAC
	Yes

	BRDF-Albedo
	LP
	Under evaluation at DAAC
	Yes

	LAI/FPAR
	LP
	In Science Test at SIPS
	No


Table 2: Status of VIIRS – Land Products 

4.3. Update on VIIRS Atmosphere - Jess Braun (UWM)
Three products have been identified for NRT production. These are listed in table 3.  Other products may be added if deemed suitable. UWM has made good progress implementing the LANCE elements. They have integrated the Earthdata login (user authentication for data download), are almost finished creating DOIs and are currently reviewing the CMR and GIBS requirements. They have started the preliminary image generation of the cloud mask in GIBS and are working on streamlining the data ingest to ensure they meet the 3 hour latency requirement. The cloud mask has been running since May and it should be available in LANCE by December. The standard version has been running in LAADS in production but it is not yet operational. The user guide is not yet finalized.

	Short Name
	Product Owner
	Product Description
	Granules/ day (6min)
	Volume/ Day (GB)
	Ready for Production
	Ready for Distribution

	VCLDMK
	Ackerman/ Holz
	Cloud Mask (day/night)
	240
	12
	May 2017
	Dec 2017

	VAERDT
	Levy
	Aerosol Dark Target (day)
	130
	5
	Dec 2017
	March 2018

	VAERDB
	Hsu
	Aerosol Deep Blue (day)
	130
	1
	Dec 2017
	March 2018


Table 3: VIIRS – Atmosphere products to be added to LANCE

4.4. Phil Durbin – OMI and OMPS Update
For Ozone Monitoring Instrument (OMI), the GIBS imagery Sulfur Dioxide (SO2) color palate has been updated and the aerosol products were updated over the summer to a new version of the algorithm. 

For the Ozone Mapping and Profiler Suite (OMPS), the GIBS imagery is being created, EMS metrics are running and the data products have been released and a release announcement will go out soon. A backup feed from the EOS Data and Operations System (EDOS) for Level 0 data to the secondary string has been added.

The UWG accepted a recommendation to switch the OMPS SO2 algorithm from a linear based approach to a Principal Component Analysis (PCA) approach. The current linear algorithm was selected under ROSES and normally this would be the one used for LANCE. It is not mandatory for LANCE to use the algorithm selected under ROSES; it is up to LANCE, ESDIS and the end users. The OMI science team has adopted the PCA approach for the LANCE OMI SO2 product since it produces more accurate retrievals and is faster than the linear fit algorithm.  By adopting the PCA algorithm for the OMPS product, the UWG agreed that product continuity will be ensured and a better product will be produced.  

As mentioned in previous meetings, there is no funded Aerosol Optical Depth (AOD) or Aerosol Index (AI) product for OMPS since NASA HQ science team did not select either one through ROSES. Because of OMI’s row anomaly, there is interest in the LANCE user community (as stated by Mike Fromm from NRL) for an OMPS AI product to continue the OMI AI LANCE product, and one is currently being produced as a by-product of the ozone retrieval algorithm.  However, this product differs from OMI’s AI and does not provide true continuity.  The OMI aerosol PI (Omar Torres) has generated an AI product similar to OMI’s using OMPS data, and that product can be made available if the UWG agrees that it would be useful to incorporate into LANCE.  Similarly, an AOD product from OMPS similar to OMI is available for inclusion into LANCE.  However, Miguel Roman questioned the usefulness of and OMPS AOD product given the much lower resolution of the instrument. Colin Seftor said to keep in mind that the JPSS-1 OMPS resolution will be much better. 

Colin Seftor and Phil Durbin took an action to write up what is required to produce AOD and AI OMPS products in NRT and submit it to ESDIS. The QA for the AI is in progress. There is no OMI NO2 product. The OMI science team says to use the product from KNMI (Koninklijk Nederlands Meteorologisch Instituut).

5. Enhancements to LANCE: ISS Lightning Imaging Sensor - Sherry Harrison (UHA)
NRT data are now being routinely produced from the ISS LIS and the UWG was asked to consider whether these data should be distributed through LANCE. The data will be made available anyway through UAH but the ISS - LIS Team think that distributing the data through LANCE would make it easier for users to find. However due to it being only a 2 year mission they requested a waiver to LANCE requirements and not implement a redundant system (although as UAH moves it’s data to the cloud over the next year, this may provide a second string). The cost would be $74K per year for sustaining operations. The UWG approved the request, which will now be taken to EDSIS management.

By way of background, the ISS LIS was on TRMM for almost 29 years. This instrument is a spare that was built. It will be on the ISS for a minimum of 2 years, and is one of 13 instruments on the STP payload. It was launched on 2/19/17 and installed 1 week later. Data began being received on March 1st 2017. LIS will provide for data sparse regions over the ocean and will support fire weather / rapid response systems. The NRT data are available in 2 minutes.  There have been some operational issues: the South Atlantic Anomaly is known for high radiation events, and filters were added to prevent false events but dring the first month of operation, the LIS instrument encountered almost daily reset events as well as several lock-up events. Working with the Payload Operations and Integration Center (POIC), an automation script was developed so that Payload controllers (in POIC) receive alerts on LIS lock-up events and reset the instrument. The outcome is that science loss has gone from multiple-hours per incident to a few minutes.

6. Spotlight on NRT Applications.
The following UWG members provided insights on how they use LANCE data.

6.1. NRL Monterey’s use of LANCE data by Kim Richardson (NRL)
NRL has a mandate to protect DoD assets and provide situational awareness. Data with a latency exceeding 3 hours was considered of no value. In the early days of Terra, the NRL was instrumental in helping Terra take 2 contacts a day with TDRSS per orbit. They download 145GB of MODIS data per day to make a number of value added products including: dust enhancement, cloud / snow, AOD, high and low cloud imagery, contrails and fire detection. Since 2001 NRL Monterey has delivered a growing suite of value added, satellite-based meteorological operations supporting the DoD in the Middle East. Kim noted that numerical weather model performance has benefited by having NRT satellite data. LANCE and NRL have worked together for 17 years and this will continue in to the future. Over his career, the number of satellites useful for temporal analysis has decreased and the line between research and operations has become fuzzy. They are willing to work with whatever data are available (not just operational data). Kim expressed concern about the future and a willingness to help advocate for an increase in the number of satellites. 
	
6.2. NASA SPoRT use of LANCE data – Brad Zadovsky (NASA MSFC )
SPORT integrates NASA datasets into decision support systems (DSS); they use NASA research sensors to prepare forecasters for next generation operational weather satellites (GOES-R, Joint Polar Satellite System [JPSS]). Their capabilities and successes are based upon close collaborative partnerships with numerous NOAA/NWS Forecast Offices, National Centers, algorithm developers, and data dissemination teams, including direct broadcast (DB) and LANCE.

Brad described how they use LANCE data to provide NRT information for weather and disaster applications where DB data are unavailable and to supplement geostationary data at high latitudes. They obtain data from LANCE:
· LANCE API makes it easy to acquire data for specific domains, date/time, etc. to support specific partner needs and 
· LANCE FTP subscriptions to fill in data gaps for partners with responsibilities outside CONUS
Specifically they use: NRT AIRS L2 temperature, moisture, and ozone from LANCE to support cyclogenesis, severe storms, and NWP, NRT MODIS and VIIRS* L1 and L2 products from DB and LANCE to support land cover change and atmosphere/cloud weather applications, including low cloud and fog, cyclogenesis, and aerosols and flood composite products from MODIS. 

In terms of future LANCE / SPoRT collaborations, Brad suggested:
· There may be a continued need to serve SNPP VIIRS data—reflectance and brightness temperatures, day-night band, cloud products (e.g. cloud top pressure, masks), vegetation index, aerosol optical depth, etc.—for CONUS applications, if NOAA is not planning to obtain data and process with low latency
· Development of an API for other NASA mission data with low latency (e.g., GPM, SMAP) that helps select data for weather applications over specific regional subsets
· Investigate ways in which current and future NASA missions with low-latency challenges (e.g., ICESat-2, SWOT, CYGNSS, TROPICS) could be made available.
Chris said we need to recognize that retrofitting NRT capabilities for already planned/deigned missions will likely be challenging, as costs are constrained and as a result, there is a need to advocate for NRT capabilities for new missions very early in the design phase. This was highlighted at the NRT Workshop last year but it is still not clear how things will be different moving forward. This needs to be addressed at HQ and more advocacy is needed by the hazards or weather community.  Alfreda will bring this to the attention of Kevin.

6.3. Flood Observatory Use of LANCE – Robert Brackenridge (Univ. of Colorado)
The Dartmouth Flood Observatory (DFO) routinely uses LANCE MODIS data for their flood products because they are the most current. To map floods needs sustained NRT observations and the value of expedited information would be lost without the science time series to understand what is anomalous. DFO uses other data sources to enhance the LANCE MODIS Global Flood product, for example Landsat 8 provides more detail. Users want GIS-compatible data: shape files, GeoTIFF and PNG images.

6.4. NRT Satellite Data in Support of Wildland Fire Management - Brad Quayle (USFS)
The USFS provides fire remote sensing for: mapping large fire incidents, tactical and strategic scale active fire mapping. The USFS process NRT satellite data for the CONUS, Alaska, Hawaii, Puerto Rico and Canada. They use direct readout and NASA LANCE / FIRMS to cover areas with no direct readout, direct broadcast data gaps and if ground stations are temporarily offline. In addition to active fire products from MODIS and VIIRS, the USFS uses data from Landsat 8, FIMMA (on AVHRR) and WF-ABBA (on GOES Imager). They plan to use Sentinel 2 and FHS (GOES-R ABI). Brad said not getting Sentinel 2 in NRT is a problem as they will have Wilfrid Schroeder’s Sentinel 2 Fire code and this could be a good source of data. 

Brad asked if there is any interest in LANCE getting NRT Landsat 8 or GOES-R for active fire detections. Chris said with regard to Landsat this would be opening a new initiative and would be a question of funding and agency roles. Chris Doescher (LP DAAC) suggested Brad visit USGS to discuss options; perhaps with the next Landsat there are processes that could be built on. Chris Justice suggested that NRT processing needs be raised as soon as possible so it can be factored into the Landsat 9/10 planning. With regard to GOES-R active fire: NOAA has traditionally generated products from the geostationary satellites. Recently, NASA has provided some funding to develop algorithms but further information is needed as to whether there are NRT/LANCE implications. There is a NOAA L2 GOES- R fire algorithm and the question will be if NOAA is able to provide the service that is needed by the fire user community. This needs follow up.

7. NASA Disasters Program: ArcGIS Portal Overview – Dalia Kirschbaum (NASA GSFC)
The disasters portal (https://maps.disasters.nasa.gov - currently within the NASA firewall only) is funded by NASA’s Applied Sciences Disasters program in partnership with Booz Allen Hamilton and ESRI, to support specific disasters.  It will bring together relevant data / imagery layers specific to an event including hand-crafted products, created for a specific event.  This will be a public facing open application. The rationale for the portal is that disaster managers need data in GIS format to improve tactical and operational decision making, assist with rescue and response, and provide up-to-date situational awareness about the event. End users will be able to bookmark the site, subscribe for updates, embed live info products into their own GIS, and access near real time automatic feeds. While the portal is built in ESRI’s ArcGIS, data will be readable/downloadable to be used in QGIS and other open source mapping tools. The portal was initiated last fall and is hosted at NCCS at NASA GSFC. Jessica Seepersand (NASA HQ) is overseeing the portal from NASA HQ.  Gabriel Borroni is a new Disasters Program GIS hire at GSFC who will also be helping out with this. The first products to be included in the portal will be GPM, MODIS NRT, Sentinel-1 and the flood product. The portal will build on the work of LANCE and ensure that metadata points users back to the original source.

8. Worldview, GIBS – Ryan Boller
Ryan showed some of the new features in Worldview and recently added LANCE NRT imagery from MOPITT, MISR and AMSR2 Soil Moisture. He also showed metrics and examples of Worldview on social media. He said if any of the LANCE UWG were interested in testing new features in Worldview, like the A-B comparison, they should contact him.

9. Wrap up – Chris Justice
Chris wrapped up the meeting by thanking everyone for their participation. He said the presentations had been very interesting and provide a lot of food for thought. He said it is good to see the development of the Disaster Portal by the Applied Sciences program. LANCE will get more visibility with the Applied Sciences Program as more end-users are engaged in extreme events. In the near future, we will start to see changes as the data systems evolve: NASA is moving from the EOS era of multi-instrument missions to individual missions, and data handling is moving to the cloud. 

NRT data from instruments are still very much an after-thought and NRT requirements needs to be included in the instrument design. This was noted at the NRT conference last year. Perhaps the initiative on New Missions that Kevin is working on will address this issue. Applications Program initiatives associated with NRT data product development and maintenance are also needed to move this forward.

The transition from research and development to operational use is a continual challenge and that has been highlighted again at this meeting. The traditional model of NASA ROSES 3-year funding for developing and implementing long-term applications products continues to present a challenge.

The initial LANCE model of delivering NRT versions of standard science team products seems to be changing and we will also need to determine how to move forward as the demand for integrated NRT products increases and the associated ROSES selections to develop such products are made. 

LANCE needs to streamline integration for new elements coming on board to decrease the time taken to get products in to LANCE.

He noted the concern about JPSS continuity in LANCE. For example, there will undoubtedly be a demand for continuity of widely-used S-NPP VIIRS products from JPSS VIIRS. The relationship to NOAA algorithms and products and their distribution will need to be examined. He recommended that at the next meeting we invite representatives from NOAA to provide information on the NOAA plans for NRT JPSS products.

Diane summarized actions: 
1. The UWG to recommend that ESDIS approve adding NRT ISS LIS into LANCE.
2. Seek NASA HQ guidance on the production and distribution of GOES – R NRT products
3. Follow up to understand the current plans for the provision of active fire data from Landsat 8 (USFS/USGS) and GOES-R (NOAA/ UW).
4. Follow up with JPL to see if they can provide a direct NRT SMAP L1B product to NRL and find out what their plans are for higher level NRT SMAP products
5. Colin Seftor and Phil Durbin (Ozone OMPS) provide a write up on the cost implications of moving to a PCA approach for the OMI SO2 algorithm and an OMPS AI product
6. Diane / Karen will meet with Dan Ziskin to develop a plan to streamline the process of new elements joining LANCE
7. Find out from NASA HQ about whether there are plans to put S–NPP continuity products into LANCE from JPSS.
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