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 LANCE-Lite – Draft White Paper
1. Abstract
The purpose of this document is to outline the need for a more flexible branch of the Land, Atmosphere Near real-time Capability for EOS (LANCE), hearby known as “LANCE-Lite”. LANCE-Lite would generate and distribute low latency and expedited[footnoteRef:1] products and imagery.  These products would be useful for the near real-time (NRT) applications and disasters community, but would not be subject to all LANCE latency, system, or redundancy requirements.  The LANCE User Working Group (UWG) would provide guidance and make recommendations on what products should be included and, for each product, which LANCE requirements should be waived. [1:  In NASA CCR  423-SPEC-002_EOSDIS _Terminology_Sepc_Baseline doc (https://ops1-cm.ems.eosdis.nasa.gov/cm2) NRT latency is defined as 1-3 hours; low latency is 3-24 hours and expedited data is defined as having a latency of 1-4 days.
] 

2. Background
LANCE was initiated in 2009 and since that time it has grown from the four initial instruments (MODIS, AIRS, AMSR-E and OMI) to ten[footnoteRef:2]. LANCE now includes non-EOS products (from AMSR-2 and LIS). Adding NRT products from EOS was straightforward; products were vetted, peer reviewed, and maintained by the associated Science Team Member.  [2:  Atmospheric Infrared Sounder (AIRS), Advanced Microwave Scanning Radiometer 2 (AMSR2), Lightning Imaging Sensor on the International Space Station (LIS ISS), Multi-angle Imaging SpectroRadiometer (MISR), Microwave Limb Sounder (MLS), Moderate Resolution Imaging Spectroradiometer (MODIS), Measurement of Pollution in the Troposphere (MOPITT), Ozone Monitoring Instrument (OMI), Ozone Mapping Profiler Suite (OMPS), and Visible Infrared Imaging Radiometer Suite (VIIRS)
] 

LANCE is managed by the Earth Science Data and Information System (ESDIS) but steered by a User Working Group (UWG) that is responsible for providing guidance and recommendations concerning a broad range of topics related to the LANCE system, capabilities, and services. The UWG represents the broad needs of the LANCE applications user communities, while maintaining close ties with the various Science Teams for the instruments included in LANCE. The UWG meets twice a year to ensure that LANCE capabilities are aligned with the NRT community needs. UWG recommendations are made to ESDIS, which in turn engages NASA Headquarters concerning the feasibility and cost of implementation. 
Direct responsibility for the production of LANCE NRT data from an instrument lies with a ‘LANCE element’.  To date LANCE elements have been Science Investigator-led Processing Systems (SIPS) or in some cases Distributed Active Archive Centers (DAACs) but this may change in the future.  
The April 2019 LANCE UWG meeting recognized that LANCE may need to adapt to continue to meet the expanding needs of the NASA NRT science and applications communities. Many of the upcoming NASA missions, with the exception of JPSS-2, do not have NRT requirements incorporated in to their design – as such they are unlikely to meet the LANCE 3-hour NRT latency requirement. The LANCE UWG agreed that making low latency and expedited data products available, prior to the availability of standard products, would be valuable for some NRT applications. In addition to the NASA missions, the UWG also recognized that there are a number of non-NASA instruments (such as instruments aboard geostationary satellites e.g. GOES and instruments on ESA’s Sentinel satellites) that can provide useful products to the applications and disasters community. 
It is proposed that a more flexible branch of LANCE be developed to address the following identified needs.  This branch of LANCE will hearby be known as “LANCE-Lite”.
a) Low latency and expedited products (e.g. NISAR, SWOT)
b) Non-NASA products (e.g. from GOES, Sentinel SAR)
c) Applications / experimental products (e.g. global flood product) 
d) On-Demand products or event driven products

3. LANCE-Lite Approval Process
The LANCE-Lite approval process would operate in a similar manner to LANCE. New products are usually proposed by a LANCE user, one of the instrument Science Teams, the LANCE UWG, LANCE elements, or NASA’s Earth Science Applied Sciences Program (e.g. the Disaster Program). Proposals for LANCE-Lite products shall include a review of all the LANCE requirements and shall detail all deviations from the LANCE requirements.   The UWG would review each LANCE-Lite proposal, and voice any concerns over the stated deviations. The LANCE UWG shall make a recommendation to ESDIS management who have the final say as to whether or not the enhancement should be implemented in LANCE-Lite. The enhancement approval may be contingent upon additional funding from NASA Headquarters.  


4. LANCE-Lite Organizational Responsibilities 
The UWG will also be responsible for providing guidance and recommendations concerning a broad range of topics related to the LANCE-Lite system. It is expected that LANCE-Lite would continue to integrate with the EOSDIS services including user registration, web services, user support services, data metrics, browse imagery products, and tools for generating sub-setted products and products using a variety of data formats. 
The following responsibilities exist for each identified organization:
	LANCE Element
a. Ingesting, processing and distributing data to end users within the specified latency. 
b. Maintaining a rolling archive and interfacing with other elements of the EOSDIS to provide metadata, imagery, and metrics. 
ESDIS
c. Maintaining the LANCE pages of the Earthdata website
d. Coordinating priorities with the LANCE User Working Group and EOS Data and Information System (EOSDIS) to implement recommendations and the introduction of new products. This is the same as for LANCE.  


Data Provider
e. The data provider will be responsible for providing the data on a best effort basis. It is recognized that LANCE-Lite products may be coming from other government agencies, international partners or outside sources.  The advertised latencies may be on a best effort basis and beyond the control of EOSDIS.  This situation is the same as the current data flow from JAXA for AMSR2 and LIS on the ISS for LANCE. 
f. The data provider will work with the algorithm provider, or Science Team to ensure quality control. It is recognized that LANCE-Lite products may be coming from other government agencies, international partners or outside sources and the UWG will have to agree who should be responsible for quality control. The quality control responsibilities include periodically monitoring LANCE products to ensure they meet the expected standards; they will work with the data provider to answer any user queries and provide documentation for the LANCE pages.    

5. Summary of LANCE Requirements
The LANCE-Lite requirements and deviations from standard LANCE requirements (423-RQMT-002) will be documented in a new LANCE appendix once each new LANCE-Lite proposal is approved.  While adherence to all LANCE requirements are not anticipated for LANCE-Lite products, it is expected that unless there is a good reason to deviate that these key LANCE requirements are adhered to: 
a. Provide products within the specified latency
b. Distinguish NRT/low latency or expedited products from Standard Products (assuming standard products exist) and add the _NRT suffix e.g. AIRIBRAD_NRT.005. This may need to be expanded to _NRT_LL for low latency and _NRT_EXP for expedited data.
c. Distribute products via a secure mechanism such as HTTPS
d. Provide a robust and operational availability ensured architecture 
e. [bookmark: _GoBack]Register metadata in CMR  and ensure metadata provided to CMR includes a “CollectionDataType” of “NEAR_REAL_TIME” to identify/discover NRT/low latency or expedited collections.
f. Provide full-resolution browse imagery to the Global Imagery Browse Services (GIBS)
g. Participate in the LANCE Element telecons and User Working Group meetings 
h. Provide metrics to ESDIS Metric System (EMS) for Ingest, Archive and Distribution
i. Require users to login in order to obtain data and maintain a list of users
j. Provide information about the product. This could include a user guide and information on quality of the products and any differences between NRT and standard science data products (assuming standard products exist) and provide descriptions of the differences on earthdata.nasa.gov




	
	



