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[bookmark: _Toc337362079]Summary
The NASA Earth Science Data System Program and Applied Sciences held a workshop at the Langley Research Center in September 2016 to identify, coordinate and focus attention on societally relevant applications with time-sensitive/low latency data needs. As support for Earth science applications has increased within NASA, users have begun requesting more near real-time (NRT) data products from a diverse set of sensors to improve the timing of decision-making across a variety of applications. NRT or low latency data products are made available much quicker than routine processing allows; data latency, refers to the time between data acquisition and the time the data product is available to the end-user. By providing NRT data, NASA is ensuring the maximum societal value of its investment in Earth observation.  The goals of the workshop were: 1) to describe and characterize the existing NASA low latency data portfolio within Earth science; 2) to determine what NRT datasets are expected to be available in the coming decade, what is needed by the community and the process required to provide these datasets; 3) to articulate the key underlying science questions that are answered with low latency remote sensing data; and 4) to develop strategies to meet these goals. The director of NASA’s Earth Science Division challenged workshop participants to identify significant populations that could significantly benefit if existing or new NASA measurements and data products could be expedited. 
Specific recommendations from the workshop are listed at the end of the report, and include actions to accelerate data discoverability, improve data usability, engage upcoming missions, and establish a Latency Working Group to take forward these recommendations. Participants considered that significant populations would benefit by increasing access to NRT data products through their own custom portals, improving access to NRT airborne measurements for atmospheric applications and adding key NRT modeling products in to Worldview and the Global Imagery Browse Services (GIBS).
The participants recommended that NASA improve data discoverability by requiring that all NASA programs producing Earth observation data register their products in the Common Metadata Repository (CMR). Consideration should also be given to register in CMR both NASA applications products and non-NASA funded operational products that use NASA data. These could include the NASA NRT MODIS Global Flood Mapping Product, and products such as the United States Geological Survey (USGS) Climate Hazards Group InfraRed Precipitation with Station data (CHIRPS). Where feasible imagery should also be added to the Global Imagery Browse Services (GIBS) to enable visualization. 
Improving data usability is as important to the community as accelerating data discoverability; and therefore, NASA should increase training opportunities and conduct case studies that enhance data usability. Many operational and application users do not have the time or capability to process large files; they want products delivered via open source web mapping services that can be pulled directly in to online web mapping services or application-specific mash-ups. NASA makes some datasets available as web mapping services and the community would like to see this approach expanded. NASA Earth Science Division / Applied Sciences Program should engage with users that focus on NRT data to let the user define their needs and articulate how well the existing services meet those needs.
As the uptake of NRT data increases, a focus on new missions and new datasets is necessary to ensure NRT data availability for operational decision makers. The workshop recommended that all new Earth science missions should survey user communities to: 1) determine the value of low latency products, 2) work together to determine the benefit of these products for society, and 3) include an element of data latency to all solicitations and directed missions to ensure that teams have an opportunity to explore the benefits of including low latency data products in their mission concepts. At the pre-phase A stage appropriate missions should develop a latency plan to describe the benefits and costs of providing NRT data. 

Finally, the workshop recommended the formation of a Latency Working Group to take forward these recommendations and ensure continued strategic engagement of the NRT applications community. The Latency Working Group should make recommendations to NASA Earth Science Division and NASA Applied Sciences on actions to improve data discoverability, usability, and sustainability of NRT observations. The team, or working group should represent end users and engage with NRT data producers, and provide opportunities for future meetings of institutions, individuals and decision makers with time-sensitive data needs.



Acronyms

CMR - Common Metadata Repository 
DAACs - Distributed Active Archive Centers 
EOS – Earth Observing System
EOSDIS – NASA’s Earth Observing System Data and Information System
ESD – NASA/Earth Science Division 
GIBS - Global Imagery Browse Services 
GMAO - Global Modeling and Assimilation Office
GOES – Geostationary Operational Environmental Satellite
LANCE  - Land, Atmosphere Near real-time Capability for EOS
MODIS – Moderate Resolution Imaging Spectroradiometer 
NASA – National Aeronautics and Space Administration
NRT - near real-time
NWP - numerical weather prediction 
OGC - Open Geospatial Consortium 
RT – real time
USGEO – United States Group on Earth Observations
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Since the advent of satellite remote sensing of the Earth, knowledge of the practical benefits of Earth science data has grown considerably along with the demand for low latency or near real-time (NRT) data (Brown et al., 2013). NRT data products are made available much quicker than routine processing allows. As support for Earth science applications has increased within NASA, users have begun requesting more low latency, or NRT data products from a diverse set of sensors to improve the timing of decision-making across a variety of applications (NAS, 2007).  NASA Earth Science Division (ESD) endeavors to provide NRT data and products when it involves small costs and in doing so NASA is increasing the societal value of its investment in Earth observation. However, NASA’s ESD is primarily a science organization and science and non-real-time research objectives will outweigh support for near real-time users when they are in direct conflict. 

NRT data drives innovation by using Earth science data products to transform science and decision-making in fields as diverse as air quality monitoring, wildfire response, flood mapping, and planning shipping routes in Arctic regions. Applications that incorporate NRT satellite data into decision making processes have clearly defined success criteria, are milestone driven, have rapid feedback when the product can be improved, and have a high return on investment (Sarewitz and Pielke, 2007). These attributes mean that NRT satellite data contributes significantly to our knowledge of the validity of scientific theories across a wide variety of disciplines.
[bookmark: _Toc337362081]The National Research Council stated that improved means for dissemination, and broad community use of satellite remote sensing data are necessary for increased value of satellite data (NRC 2007). Research into the biophysical underpinnings of how satellite data capture extreme events may result in highly relevant products for emergency responders. Making NRT products useful for communities of operational and applications users must be based on a deep understanding of the decision makers’ data needs and a clear explanation of the potential limitations of the data, as well as timely delivery of the data in a format that can be integrated into end-user decision support tools (Jedlovec, 2013; Moran et al., 2014). Scientific knowledge can be gained by applying low latency satellite observations from a variety of sensors to operational situations; using NRT products for specific applications can result in users asking if products can be refined further, or used to answer additional questions which in turn can push the boundaries of how satellite observations are used and therefore increase our understanding and knowledge of Earth systems. Investment in NRT data are also an important aspect of NASA’s efforts to expand the societal relevance of its Earth observations and engagement across the Earth science community.
Workshop Objectives
This meeting was the first time a group of NASA data users, producers and scientists have gathered to discuss the broad needs of time-sensitive science applications. The objectives of the workshop were to:
· Describe and characterize the existing NASA low latency data portfolio in Earth science;
· Determine what NASA NRT data are needed, which NRT datasets could be provided in the coming decade and the process required to enable that;
· Articulate the issues and challenges of NRT data acquisition and management.
Through a series of plenary sessions and breakout meetings, we described what NRT Earth Observation data and products are available currently, and those that will be available from new sensors in the near-term (5-10 years), and sought ways to increase the discoverability and usability of these products. The workshop sought to better understand how to engage of new missions with regard to near real-time data. 
Dr. Michael Freilich (Director of NASA’s Earth Science Division) charged the workshop to identify any significant populations of supporters and/or potential benefits from our existing measurements and data sets that we miss because NASA ESD products are being made available with too much delay.  One key deliverable from the workshop is this report for NASA to provide guidance for its future planning and development of NRT data. The expected workshop outcomes were to:
· Develop a “living” inventory of existing and planned/budgeted NASA/ESD Near Real-Time data sets, information products, and associated discovery/distribution infrastructure;
· Identify significant NRT data shortfalls and opportunities for research and application science that would improve societal benefit;
· Establish a Latency Working Group to focus on the availability, discovery and utility of NRT data, which will continue the planning and coordination across the community of practice, maintain routine engagement with stakeholders, and inform program planning with leadership and other decision makers.
Workshop attendance included key members of the NASA data community and applications communities. We had 77 NASA registered participants, 13 university participants, 12 other US government participants, 4 from the private sector, and 3 from non-governmental organizations. The disciplines and expertise represented at the meeting was sufficiently broad as to ensure a vibrant discussion. A full list of participants can be found in the Appendix. 
[bookmark: _Toc337362082]Portfolio
A primary objective of the meeting was to make a list of all Earth science datasets currently available in NRT or expedited form.  These investments have resulted in increasing availability of expedited Earth science data across multiple sensors and systems. Table 1 shows a summary of existing missions in the NRT portfolio, with a complete listing of all products and latencies collected in the meeting included in the Appendix and online. The Latency Team could be tasked with keeping this portfolio up to date. Data latency refers to the time between data acquisition and the time the data are available to the end-user. The portfolio does not include any information on how frequently a sensor makes observations (revisit times).

Table 1. Snapshot of NRT data Portfolio 
	Existing Missions
	Instrument
	Number of products
	Latency Term
	Latency Range

	Aqua
	CERES
	5
	Expedited
	4-5 days

	Aqua
	MODIS
	26
	NRT
	<3 hrs

	Aqua
	AIRS
	8
	NRT
	<3 hrs

	Aura 
	OMI
	5
	NRT
	<3 hrs

	Aura 
	MLS
	7
	NRT
	<3 hrs

	CALIPSO
	CALIOP
	5
	Expedited
	6-30 hrs

	GCOM-W1
	AMSR2
	8
	NRT
	<3 hrs

	GPM
	GMI/Multiple
	12
	NRT-Expedited
	1 hr - 16 hrs

	GRACE
	Multiple
	1
	Expedited
	monthly

	S-NPP
	ATMS
	2
	NRT
	<3 hrs

	S-NPP
	CERES
	5
	Expedited
	4-6 days

	S-NPP
	VIIRS
	20
	NRT
	<3 hrs

	S-NPP
	OMPS
	4
	NRT
	<3 hrs

	Terra
	ASTER
	2
	Low Latency
	<24 hrs

	Terra
	CERES
	5
	Expedited
	4-6 days

	Terra
	MODIS
	33
	NRT
	<3 hrs

	Terra
	MOPPIT*
	1
	NRT
	<3 hrs

	Terra
	MISR
	3
	NRT
	<3 hrs

	JASON-2, 3
	Poseidon-3, 3b
	1
	Expedited
	<24 hrs

	Landsat 7
	ETM+
	1
	Low Latency
	4-8 hrs

	Landsat 8
	OLI/TIRS
	1
	Low Latency
	4-8 hrs

	SMAP
	L-band Passive
	2
	Low Latency
	4-7 hrs

	ISS Missions
	CATS
	4
	Low Latency
	4-7 hrs

	ISS Missions
	LIS*
	2
	Real time
	<30 min

	ISS Missions
	HDEV
	1
	Real time
	<30 min

	ISS Missions
	Crew Observations
	1
	Expedited
	24+ hrs

	Geostationary
	ABI GOES
	6
	Real time
	5-30 min

	GMAO Models
	GOES 5 processing
	1
	NRT
	6 hrs

	
	TOTAL 
	173
	
	


 *not yet active/proposed
Latency terms: Real time (RT):  < 1 hour; Near real-time (NRT):  1-3 hours; Low Latency: 3-24 hours; Expedited: 1-4 days

	Data Discoverability and Usability

A great deal of discussion in the meeting was focused on improving data discoverability and usability. Data discoverability is how the community can determine which data are available and where they can be obtained. Data usability is the ability to easily visualize or integrate the data into analysis tools to facilitate data use; this could be through making data available in easy to use formats such as Geographical Information System (GIS) ready formats, making the data available for machine-to-machine access, or being able to interactively browse full resolution imagery. NASA’s Earth Observing System Data and Information System (EOSDIS) has existing capabilities for discovery and visualization; these include CMR, GIBS, Worldview and the Earthdata Search client (described below). 

· Common Metadata Repository  (CMR) 
The CMR[footnoteRef:1] is the metadata system that catalogs all data and service metadata records for NASA’s EOSDIS. CMR is the authoritative management system for all EOSDIS metadata, and handles NASA metadata that falls outside of EOSDIS as well as collections from other agencies.  Once in the CMR, search and order applications can query the service to find data of interest.  In addition, CMR metadata can be harvested by other metadata clearing houses, enabling the data to be discovered by a broad range of communities, including the Group on Earth Observations (GEO). 
 [1:  https://earthdata.nasa.gov/cmr ] 

· Global Imagery Browse Services (GIBS) 
GIBS[footnoteRef:2] deliver global, full resolution satellite imagery to users, enabling them to rapidly retrieve imagery for interactive browsing. Imagery provided through GIBS is created in a collaborative effort between GIBS and the data provider and will be linked to granule- and collection-level metadata in CMR. GIBS imagery is available in a variety of standards-based web services that can be plugged in to a range of web clients and GIS applications, allowing users to tailor it to their needs and make their own application-specific mash-ups or portals that draw upon the imagery.  [2:  https://earthdata.nasa.gov/gibs ] 


EOSDIS has built two clients that use CMR and GIBS to enable users to discover and utilize/visualize data: 
· Worldview[footnoteRef:3] is an interactive interface for browsing full-resolution, global imagery from GIBS. It also has a visual search and download capability that identifies data granules using CMR. The system supports time-critical application areas such as wildfire management, air quality measurements and flood monitoring. [3:  https://worldview.earthdata.nasa.gov/ ] 

· The Earthdata Search[footnoteRef:4] client uses the CMR to search across the EOSDIS metadata catalog and where GIBS imagery is available, the Earthdata Search uses GIBS to display granule-based visualization of the imagery. [4:  https://search.earthdata.nasa.gov/ ] 


NASA has also gone some way to meet the needs of the NRT community by establishing the Direct Readout Laboratory[footnoteRef:5], which supports direct readout capabilities and the Land, Atmosphere Near real-time Capability for EOS (LANCE)[footnoteRef:6]. The EOSDIS LANCE system supports application users by providing near real-time data and imagery much quicker than routine processing allows. LANCE leverages existing EOSDIS capabilities including CMR and GIBS, and uses open standards to better enable them to be accessed by a range of online services. [5:  https://directreadout.sci.gsfc.nasa.gov/ ]  [6:  https://earthdata.nasa.gov/lance 
] 


Unfortunately, not all the datasets listed in Table 1 have created metadata that are available in the Common Metadata Repository (CMR). This reduces the data’s discoverability, since users must know about the data, where it is located, as well as how to use it before they can access it.
Once all the NRT data that are systematically generated have been identified, the next step is to get collection and granule level metadata into CMR. Increasing the availability of imagery/visualization, such as through GIBS, will likely expand usability and discoverability.

During breakout group discussions on Day 1 the following was discussed.

· Traditionally, NASA data have been available for download only in HDF format but are increasingly being made available from Open-source Project for a Network Data Access Protocol OPENDaP and through Web Coverage Services, which is welcomed by users. 
· Users prefer data access through their own custom portals, so having data in formats that are compatible with Open Geospatial Consortium (OGC) standards is important. 
· It is unclear how airborne measurements fit into the system, since their measurements are typically not systematic but useful for atmospheric applications. 
· Atmospheric science disciplines have a number of very important model data products from the NASA Goddard Global Modeling and Assimilation Office (GMAO) assimilation system that should also be available through Worldview/GIBS. 
· Collections from other agencies could be added to the CMR, particularly those that form the foundation of many NASA-funded data products such as the geostationary data, from GOES or additional datasets from the European Space Agency (acknowledging that data from Sentinel-1 is already registered in CMR).
· Users with land applications would like to have a cross calibrated dataset that enabled easy comparison of MODIS Terra/Aqua, Landsat, and Visible Infrared Imaging Radiometer Suite (VIIRS).

End user requirements for discovery and visualization vary depending on whether the system is meant to serve information users, decision-makers or data users themselves. 
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Day two of the meeting focused on discussing new Earth science missions that have not yet been launched, and ways in which the applications community with time-sensitive decisions can engage with missions that will be launched in the next 5-10 years (Table 2). Much discussion focused on how the current planned latencies could help with time-sensitive applications, and ways in which NASA could ensure the data are available. It was noted that applications communities would welcome an open comment period for draft requirements for a pre-Phase A missions to provide input and suggestions regarding latency and data products. Below are a few summaries from the discussion about how NRT data could be used for missions currently in formulation and its importance to different communities. 

Table 2. Future missions and their projected latencies and launch years
	Future Missions
	Instrument
	Proposed Latency
	Year of Launch

	CYGNSS
	GPS Reflection
	2-7 days
	2016

	JPSS-1
	VIIRS
	
	2017

	GRACE FO
	Microwave
	3 days
	2017

	ISS
	TSIS-1
	
	2017

	ICESat-2
	ATLAS
	21-45 days
	2018

	ISS
	ATLAS
	
	2018

	ISS
	ECOSTRESS
	
	2018

	ISS
	OCO-3
	
	2018

	PACE
	OCI
	
	2019

	ISS
	GEDI-Lidar
	
	2019

	TEMPO
	
	< 3 hrs
	2020

	SWOT
	KaRIN
	60 days
	2020

	JPSS-2
	ATMS
	1-3 hrs
	2021

	JPSS-2
	VIIRS
	1-3 hrs
	2021

	JPSS-2
	CrIS
	1-3 hrs
	2021

	JPSS-2
	OMPS
	1-3 hrs
	2021

	JPSS-2
	CERES
	1-3 hrs
	2021

	TROPICS
	Sounder/
VIS NIR 
	Hours-days
	2021

	OCO-3
	OCO-3
	
	

	NISAR
	L-band and     S-band radar
	<5 hrs
	2021

	HysPIRI
	VSWIR and TIR
	
	2022




The Ice, Cloud, and land Elevation Satellite-2 (ICESat-2): Data latency for Level 2 geophysical products (e.g., land/sea ice thickness) is advertised at 45 days.  At northern latitudes there is a large need for observations of sea ice and ice thickness for applications related to the fishing, shipping industries, and national defense.  Reducing latency would help government agencies and the private sector understand the extent and thickness of sea ice, which can be provided to ship captains to aid in navigation and reduce loss of life and property.  A latency closer to 14 days would be enough to benefit many sea ice applications related to mapping of extent and thickness; real-time observations would increase applications related to sea ice mapping even more.  Additionally, having low latency sea ice measurements would enable development of assimilation strategies for use in sea ice models for enhanced prediction of sea ice evolution and migration of the multi-year sea ice edge. 
 
Cyclone Global Navigation Satellite System (CYGNSS) / Time-Resolved Observations of Precipitation structure and storm Intensity with a Constellation of Small-sats (TROPICS):
The latencies for both of these missions are cited as between hours to 7 days.  The operational weather community is very excited about the possibility of getting higher temporal resolution for hurricane observations from scatterometers and passive microwave sounders; however, they need these observations consistently within 3 hours of observation so that these observations can be assimilated into operational weather predictions and storm surge models.  These observations can be used both for situational awareness of tropical cyclone development and for data assimilation into numerical weather prediction (NWP) models.  Assimilation of passive microwave observations (like those from TROPICS) have had the most significant impact on NWP models over the last 20 years, so having these observations with temporal resolution of less than one hour has the potential to be transformative for regional hurricane modeling where frequent model initialization is needed (see Table 3). The societal benefit of these data can be significant when hurricanes threaten large coastal cities.
 
Surface Water Ocean Topography (SWOT):  The SWOT data have latencies of 10/11 days at mid latitudes.  Expedited SWOT data, made available within 24 hours, could provide unique, value-added measurements to hydrologic modeling and waterway management.  Due to the expansion of urban populations in coastal and low-lying areas, floods are one of the most costly natural disaster in terms of both loss of life and property (Changnon, 2003).  Through assimilation into hydrologic models, expedited SWOT observations can be used to improve stream flow, reservoir management, flood inundation, and to support real-time flood forecasting and disaster response, in the U.S. and internationally. Expedited SWOT data would also be highly relevant to the agriculture monitoring community.

NASA-ISRO Synthetic Aperture Radar (NISAR): The nominal NISAR mission requirement for applications classified as urgent response (as specified in the NISAR Applications Plan) is to deliver Level 0 NISAR products (e.g., radar signal data) with <5 hour latency, which is done by flagging urgent response acquisitions for priority downlink and processing.  There is no requirement for low latency urgent response Level 1 (L1) or Level 2 (L2) products (e.g., coherence, interferograms, etc.), so they have the default nominal product latency of <30 days. The NISAR project is currently exploring options to reduce latency for L1/L2 products to within 1-10 days by 1) using GPS for geolocation rather than precision orbit data, which has a delay of 1-11 days but has orbit determination precision <10 cm, and 2) expediting the L1/L2 processing of urgent response acquisitions. It is recognized that the NRT community would be willing to accept lower spatial resolution and lower deformation product accuracy in exchange for expedited data. Applications that can potentially benefit from Level 0 data < 5 hours include, e.g., sea ice mapping; geologic, weather-related, or anthropogenic hazards (e.g., floods, volcanoes, earthquakes, landslides, oil spills, and sinkholes); and critical infrastructure monitoring following a disruptive event (e.g., roads, dams, levees, etc.). In addition to those listed above that can also use L1/L2 products, the needed L1/L2 data latencies for other NRT applications are: 1) <5 days for monitoring illegal logging, 2) <3 days for monitoring soil moisture in agricultural areas, and 3) <3 days for post-disaster response and recovery.

Table 3. Applications and required Latency
	[bookmark: _Toc337362084]Mission / product
	Application
	Required Latency
	Justification
	Potential Users

	ICESat-2
	Sea ice thickness
	1-3 days
	Useful for creating sea ice masks for shipping routes, national defense and shipping
	International Ice Patrol (IIP);
National Ice Center (NIC)

	CYGNSS / TROPICS  
	Regional Hurricane monitoring from scatterometers and passive microwave observations
	<3 hours
	NRT data would improve hurricane forecasting over oceans; significant when hurricanes threaten large coastal cities.
	National Hurricane Center;
National Weather Service (NWS)

	SWOT

	Flood identification in streams and rivers

	<6 hours
	NRT SWOT data would improve flood prediction and disaster response.
	Federal Emergency Management Agency (FEMA); Red Cross


	
	Agricultural Monitoring
	<24 hrs
	Identifying agricultural drought in combination with other sensors for determining water available for irrigated crops
	United States Department of Agriculture (USDA);
State agriculture and water resource agencies



	NISAR
	Sea ice mapping
	<5 hrs
	NISAR will provide measurements of rapidly changing sea ice motion and thickness of both polar regions 
	National Ice Center (NIC);
International Ice Patrol (IIP)


	
	Floods 
	<24 hrs 
	Improve identification of flood extent, and improve models river flooding evolution through time to inform evacuation
	State flood Response Managers;
Army Corps of Engineers; FEMA



NASA Headquarters could evaluate approaches to include low latency products from future missions, specifically relating to the “downlink bottleneck” challenge faced by most missions. Some suggestions included:
· Investment to improve onboard processing;
· Greater use of multiple downlink stations or direct readout capabilities; and
· Add or diversify downlink station capability.
Identifying opportunities to better serve NRT communities
Below is a summary of NRT applications communities and NRT data needs not currently being served, as identified during the discussion and through direct solicitation of participants:
· The numerical weather prediction data assimilation, severe thunderstorm now-casting, and aviation weather communities all require data from geostationary satellites. These non-NASA data sources are not included in CMR or GIBS/Worldview. There was a request for NASA to include some non-NASA data from geostationary satellites in GIBS/Worldview and CMR as seeing it in the same search / visualization systems would enhance the use of the NASA.
· Wildfire and other disaster applications have significant financial and decision support needs, and request new datasets become available with lower latency, including soil moisture, higher level products from NISAR, value added products like Differenced Normalized Burn Ratio (dNBR), and high resolution active fire products.
· Technological disaster applications would be interested in additional expedited products that use Suomi-NPP, JPSS-1 and JPSS-2 products to identify changes in nighttime light production, as these are useful to track displaced populations and facility disruptions
· An automatic ship detection product would engage pollution monitoring, illegal fishing, marine protected areas, piracy, smuggling applications, and could be implemented in near real-time. An exploratory study indicates the VIIRS Day/Night Band can be used in the detection of fishing vessels under all sky and illumination conditions.
· The flooding community needs better products not affected by cloud, such as NISAR or Soil Moisture Active Passive (SMAP) data, but these sensors do not provide data in less than one day, which is what flood mapping applications require. 
· For iceberg detection, the International Ice Patrol (IIP) anticipates using SAR data (e.g., NISAR) and would like to see products from SAR satellites to support decisions on flight planning and interpreting iceberg data. With these data, the IIP could improve its accuracy in identifying and warning ships traveling in arctic waters of iceberg hazards.
· The current NASA derived ice and snow products from MODIS do not meet the needs of commercial and public navigation requirements; the cloud mask is too conservative or not accurate enough. 
· The Environmental Protection Agency (EPA) and air quality community need hourly PM2.5 data to enable better NRT monitoring and data analysis. Currently they use yesterday’s PM2.5 predictions from MODIS Aerosol Optical Depth (AOD) to help fill in the gaps in their monitoring network. This information often proves critical for determining particulate matter (PM) levels from wildfires in remote areas with few monitors.  It also can show long-range transport of aerosols. An hourly dataset would allow aerosols to be monitored much more closely.  Furthermore, in-situ monitors, as well as models, generally produce at least a 1-hour value, so an hourly remote observation would lead to much better data analysis, which could then vastly improve our knowledge of how AOD relates to ground level PM. Timely delivery of PM2.5 for health applications would be used to inform public and reduce exposure to hazardous air quality conditions across urban areas.    
· Near real -time land cover data (<24 hours) could allow the development of anti-logging or disturbance management in agencies that monitor forests. They need land change detection in <24 hours, even in cloudy conditions, thus would require access to SAR data such as Sentinel-1 in near real-time.
· The extreme heat/human health community’s need for near real-time (less that 3 hours), high-resolution (Landsat), land surface temperature data in near real-time for urban areas that would be useful for creating extreme heat vulnerability maps to inform relief efforts during heat waves (water centers, identification of vulnerable populations, etc.).

[bookmark: _Toc337362085]Applications Portal and Visualizations  
Suggestions for portal


Reference, contextual data
Animation tools
APIs to pull in imagery, event data
Workshop participants discussed the relevance of data portals for specific applications; these could be subsets of the Earthdata Search client, customized to enhance the usability and discoverability of NRT data. Data can be tagged as relevant to a large number of different applications, enabling the user to search for data relevant for their application in an application-specific portal, or in one central portal – the number of ways the data can be displayed is limitless. Adding a latency flag at the collection level will be useful. 
Some users prefer data access through their own custom portals which are not housed or managed by NASA, so having metadata in formats that comply with the OGC standards facilitates linking their needs directly with services that are closely aligned to their information requirements. The EOSDIS CMR facilitates this. Provision of multiple data formats in direct machine-to-machine connections will facilitate the inclusion of more NRT data into custom portals.
To ensure relevant data are prioritized in search results, it was suggested that the community seek out and leverage experiences from NASA’s Giovanni Omnibus to identify product/application pairs and the most popular products based on usage metrics. Giovanni found that the majority of the services and products it offered were not used, and therefore it made the most commonly used products and services easier to find to improve the usability of the site.  Contextual data and links to related sites should be more prominently displayed for users to find. The Latency Team could develop a NASA-wide study of how to better identify and tag NRT datasets across all missions and disciplines.
As already mentioned the group considered usability as important as discoverability. It agreed that for some or many users visualization of data products may serve as the final data access point; they can help answer “go/no go” binary decisions, or serve as a platform for further analysis of the underlying data. Imagery visualization of NRT products will depend on the user type and user scenario and determining an accurate, useful visual product can be time consuming and sometimes a complicated process to converge upon. Increasing visualizations (imagery at the granule level for specific data products) through GIBS (or similar) will likely expand usability and discoverability.
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To conclude the meeting, the group discussed and approved the recommendations outlined in this section. The consensus of the group was that investment in existing NRT data and products will enable increased societal benefit, particularly if outreach and data discoverability are improved. The workshop recommendations include actions to accelerate data discoverability, improve data usability, strategies to engage new missions to ensure NRT data, and establish a Latency Working Group to move this agenda forward.

Recommendations on Data Discoverability
1. Require all NASA programs producing Earth observation data to register data in the CMR at the collection level. This includes all data at the EOSDIS Distributed Active Archive Centers (DAACs) that are available in NRT.
· CMR should investigate and recommend procedures for adding granule level metadata for data that are not currently archived in the EOSDIS DAACs
· CMR study completed by June 2017
2. Systematic modeling products, such as GMAO products, and systematic airborne data products, should provide collection level metadata into CMR, and imagery to GIBS as appropriate. 
· Should be done by Spring 2017
3. Develop a set of managed CMR metadata tags to i) distinguish low latency products from other products and ii) utilize keywords from NASA’s Global Change Master Directory to identify application areas and facilitate searches by application area.
· The value proposition of this is to make NASA data more discoverable. 
4. Develop a process to evaluate applications products such as the NRT MODIS Global Flood Mapping Product or value added low latency products that use NASA data such as the USGS Climate Hazards Group InfraRed Precipitation with Station data (CHIRPS), and the NOAA GOES Evapotranspiration and Drought Production System (GET-D).
· Those that meet the criteria should be added to CMR at the collection level
· We should consider derived products that use NASA data, non-NASA satellite data, and others

Recommendations on Data Usability
1. Data usability is as an important a goal as data discoverability, and therefore NASA should provide training, conduct case studies that enhance data usability, and expand the knowledge of user communities’ latency requirements.
2. NASA should, where appropriate, provide data products in standard formats that are GIS ready and machine-readable. GIBS imagery should be available for the most commonly used NRT data products. This process has been started and should be expanded.
3. Engage with user forums with a focus on NRT data to understand how a user community uses data and imagery to make decisions, and provide feedback on how well existing services meet their needs. 

Recommendations on how to Engage New Missions
1. All new missions should survey communities to determine the value of low latency products, and work together to determine the benefit of these products for society.
2. Missions who determine that there is a need for NRT data products should commission a trade study for latencies, and engage with the US Group on Earth Observations (USGEO) Satellite Needs Working Group in evaluating the results. 
3. Recommend to ESD flight projects that they add an element of latency to Earth Venture solicitations and directed mission requirements.
a. Specifically, if a proposal has merit, missions should develop a latency plan as part of the data plan
b. Solicitation should include where it is appropriate to consider low latency data
[bookmark: _GoBack]
Recommendation to form a Latency Working Group
1. The Working Group membership should be a maximum of 12-15 people, be representative by well-defined application users with proven need and demonstrated usage of NRT satellite products.
2. The working group should conduct strategic engagement and planning
3. The working group should engage with programs and provide recommendations to ESD management
4. The working group will review the progress towards improved data discoverability and usability, as discussed above
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Final Agenda 

Workshop to Develop a Portfolio of 
Low Latency Datasets for Time-Sensitive Applications 
27-29 September 2016
Langley Research Center, Hampton VA

	
Time-sensitive remote sensing data are designed to meet the needs of decision makers who can rapidly interpret and integrate the information to guide actions more accurately and consistently. Low latency, or near-real time satellite data, contribute to activities that deliver societal benefits including disaster risk, resilience, food security and sustainable agriculture, water and energy resource management, and ecosystem sustainability. NASA has expertise, research, observational infrastructure and partnerships to capture, process and deliver low latency data sets, but the extent of these assets are not fully mobilized. By articulating the urgent science-informed decision making enabled by rapid response using low latency satellite data, NASA and the stakeholder communities will be able to target resources to improve research results, advance application science, optimize data production, and guide technology development.
The goals of the workshop are:
1. Describe and characterize the existing NASA low latency data portfolio in Earth science;
2. Determine what near real time datasets we could have in the coming decade, what is needed by the community and the process required to provide these datasets;
3. Articulate the key underlying science questions that are answered with low latency remote sensing data; and
4. Articulate the issues and challenges of near-real time data acquisition and management.

Expected Workshop Outcomes: 
· Development of an inventory for existing NASA NRT datasets and associated data products and infrastructure; 
· Identify how we can build better data products from currently available capabilities; and
· Establish a draft charter for a team to focus on the availability, discovery and utility of NRT, which continues planning and coordination across the community of practice, maintains routine engagement with stakeholders, and informs program planning with leadership and other decision makers.
 

	

Tuesday, September 27, 2016
NASA Langley Reid Center Conference Room

	8:00am
	Registration & Check-in

	
	Speaker
	Topic

	9:00am
	Molly Brown and/or Diane Davies 
	Welcome to Workshop 


	9:05am
	Michael Freilich, NASA HQ, 
(Remote presentation)
	Charge of the workshop and NASA Earth Science priorities (15 minutes for Q&A)

	10:05am
	David Green, NASA Applied Science Program, NASA Headquarters
	Applied Science Perspective


	10:20am
	Christine Bonniksen, NASA Headquarters

	Mission perspective on support for NRT data production (5 minutes of Q&A)

	10:45am
	Kevin Murphy, NASA Headquarters
	Increasing the utility of NASA’s NRT data and services inventory

	11:00am
	Chris Justice, UMD, LANCE User Working Group Chair
	LANCE NRT data and the role of UWG and key end users

	11:20am 
			Coffee break

	11:40am
	Pat Coronado /Kelvin Brentzel, Direct Readout Laboratory, NASA GSFC (Remote Presentation)
	Direct Readout Laboratory and their provision of NRT data 


	12:00am
	Will Stefanov, Associate ISS Program Scientist for Earth Observations, NASA JSC 
	Overview of the Near-Real Time Data Potential of the International Space Station 

	12:20pm
	Alex Fore, JPL
	RapidScat Near-Real-Time Observations of Ocean Surface Winds from the International Space Station

	12:30 pm
	Don Sullivan and Jay Al-Saadi, NASA 
	NRT from field campaigns 

	12:50pm	
	Ryan Boller, NASA GSFC
	The Common Metadata Repository, the Earthdata Search Client and Worldview: ESDIS tools that could be leveraged towards a NRT Portal.

	1:10pm
	Lunch Break

	Lightning talks of products proposed to be included in LANCE

	2:00pm
	Michael Goodman, NASA MSFC
	The International Space Station Lightning Imaging Sensor (ISS LIS) 

	2:10pm
	Dan Ziskin, NCAR - Atmospheric Chemistry Observations & Modeling Laboratory
	Measurement of Pollution in the Troposphere
 (MOPITT) NRT.   

	2:20pm
	Molly Brown
	Introduction of breakout group topics, objectives and directions

	2:30pm
	Portfolio development and gap identification for NRT data products, and discussion of NRT science questions.

Outcomes: 
· Each group should review the NRT portfolio, and discuss the challenges, opportunities, data availability, and data needs for each application area
· Each group must report at least two conclusions from the breakout group in a single PowerPoint slide 

LANCE user working group in parallel session.

	4:30pm
	Reports back from groups (5 minutes each)

	Designated reporter from each group with 1 PowerPoint slide

	5:20pm
	Open Discussion


	6:00pm
	Molly Brown
	Conclusions, start time on Day 2, and invitation to Social

	6:05pm
	NRT Social and Poster Session at Cafeteria area 




	

Wednesday, September 28, 2016

	8:00am
	Coffee, Registration & Check-in

	
	Speaker
	Topic

	9:00am
	Molly and/or Diane
	Welcome to Day 2 

	9:10am
	Lawrence Friedl, NASA HQ
	Applications perspectives

	9:30am
	Brenda Jones, USGS
	Hazards Data Distribution System /
NRT Landsat

	9:50am
	Stuart Frye, NASA, GSFC
	Near Real-Time data for CEOS and GEO

	10:10am
	Mike Little, NASA HQ 
	Advances in technology: improving delivery and accessibility of NASA’s NRT data 

	10:30am
	Ana Prados, UMBC
	NASA Applied Remote Sensing Training (ASRET): Building Capacity to access and use NASA NRT products

	10:50am
	Coffee break

	11:20am
	Bob Tetrault US-FAS and Chris Justice, UMD/ GEOGlam
	Agricultural and Drought Monitoring

	11:40am
	Brad Zavodsky, NASA SPoRT 

	Use of Satellite Data within Weather Decision support systems

	12:00am
	Wilfrid Schroeder, UMD
	Fire data and users

	12:20am
	Dave Winker, NASA LARC and Kim Richardson, NRL
	CALIOP- derived NRT aerosols applied in NRL NRT data products

	12:40pm
	Lunch Break

	1:40pm
	Jim Szykman, LARC 
	Low Latency Datasets for Time-Sensitive Applications under the U.S. EPA AIRNow Program: Regional-to-Global Air Quality.

	2:00pm
	Patrick Minnis, NASA LaRC
	NRT of NASA Langley Satellite Imager-Based Cloud Property and Clear Sky Temperature Retrieval Datasets

	2:20pm
	Ryan Boller, NASA GSFC
	NRT Portal

	2:40pm
	Molly Brown - Introduction to breakout groups

	2:50pm
	Portfolio development and gap identification for NRT data products

Outcomes: 
· Each group should review the NRT portfolio, and create a list of data used, data gaps, future data needs, and science questions behind each applications area 
· Each group must report at least two conclusions from the breakout group. 


	4:20pm
	Reports back from groups (5 minutes each)

	Designated reporter from each group with 1 PowerPoint slide

	5:10pm
	Open Discussion, Moderated by David Green, NASA HQ

	5:50pm
	Adjourn for the day





	

Thursday, September 29, 2016

	8:00am
	Coffee

	
	Speaker
	Topic

	8:30am
	Molly and/or Diane
	Welcome to Day 3 

	8:40am
	William Blackwell, MIT Lincoln Labs

	Cubesats and related technologies and mission opportunities for low latency data

	9:00am
	Questions and discussion 
	

	9:10am
	Christopher Lippitt, University of New Mexico
	Near Real-time Remote Sensing Data and Earth Science Priorities

	9:30am
	Questions and discussion
	

	10:10am
	Coffee break

	10:30am
	Molly Brown
	Overview of results from breakout groups on days 1 and 2

	10:40am
	Panel Discussion – objectives are to discuss the scientific, programmatic and practical consequences of the NRT portfolio, and ways we can continue to ensure NRT data are available in the coming decade.

Chair: David Green
Participants: Chris Justice, Kevin Murphy, Michael Goodman


	12:50pm
	Sandra Cauffman, NASA HQ
	Closing Remarks 

	1:00pm
	Adjourn 
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Application Areas Represented at the Meeting
	Responses to the question: What application area do you work in? 

	Answer Options
	Response Percent
	Response Count

	Drought
	2.9%
	2

	Agriculture
	 7.2%
	5

	Wildfires
	7.2%
	5

	Smoke Plumes
	0.0%
	0

	Heat Waves
	0.0%
	0

	Volcanoes
	2.9%
	2

	Ash Plumes
	0.0%
	0

	Earthquakes
	4.3%
	3

	Tsunami
	1.4%
	1

	Landslides
	1.4%
	1

	Floods
	8.7%
	6

	Severe Storms: Hurricanes, Tornados, Winter Storms
	15.9%
	11

	Thunderstorms/Lightning
	4.3%
	3

	Marine Weather
	0.0%
	0

	Ocean/Lake Color
	1.4%
	1

	Land Transport
	1.4%
	1

	Oil Spills
	1.4%
	1

	Forests
	2.9%
	2

	Temperature Extremes
	1.4%
	1

	Dust and Haze/Air Quality
	5.8%
	4

	Human Disruption
	1.4%
	1

	Iceberg/Sea ice monitoring 
	4.3%
	3

	Air quality
	 
	2.9%
	2

	Other (please specify)
	33.3%
	14

	Answered question
	69
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Mission Instrument Description SHORT	NAME	NAME DATA	PROVIDER LATENCY
Surface	and	Cloud	Properties	(SSF) FLASH_SSF_Aqua CERES/ASDC 4-5	days
TOA	surface	fluxes	and	clouds	(SSF) FLASH_SSF_Aqua CERES/ASDC 4-5	days
TOA	and	Surface	radiative	flux	averages	(daily	averaged)FLASH_TISA	(Terra+Aqua)CERES/ASDC 5-6	days
Synoptic	radiative	fluxes FLASH_TISA	(Terra+Aqua)CERES/ASDC 5-6	days
Synoptic	cloud	and	water	vapor FLASH_TISA	(Terra+Aqua)CERES/ASDC 5-6	days
Raw	radiances MYD01 LANCE-MODIS <3	hours
Geolocation MYD03 LANCE-MODIS <3	hours
Calibrated	radiances MYD21KM/HKM/QKM LANCE-MODIS <3	hours
Aerosols MYD04_L2 LANCE-MODIS <3	hours
Total	Precipitable	Water	Vapor MYD05_L2 LANCE-MODIS <3	hours
Cloud	Product MYD06_L2 LANCE-MODIS <3	hours
Temperature	and	Water	Vapor	ProfilesMYD07_L2 LANCE-MODIS <3	hours
Land	Surface	Reflectance MYD09 LANCE-MODIS <3	hours
Land	Surface	Reflectance,	coarse MYD09CRS LANCE-MODIS <3	hours
Aerosol	optical	thickness MYD09CMA LANCE-MODIS
Surface	reflectance,	climate	modeling	gridMYD09CMG LANCE-MODIS
Surface	reflectance,	L2G	Lite MYD09GA LANCE-MODIS
Daily	Surface	reflectance,	L2G	Lite MOD09GST LANCE-MODIS
Snow	Cover MYD10_L2 LANCE-MODIS <3	hours
Surface	Temperature	and	emissivity MYD11_L2 LANCE-MODIS <3	hours
Thermal	Anomalies	/	Fire MYD14 LANCE-MODIS <3	hours
Thermal	Anomalies	/	Fire	text	for	FIRMSMYD14T LANCE-	MODIS	-	FIRMS<3	hours
Sea	ice	extent MYD29 LANCE-MODIS <3	hours
Cloud	mask	 MYD35_L2 LANCE-MODIS <3	hours
Value	added	Aerosol	Optical	Depth MYDAODHD LANCE-MODIS
Daytime	geolocation	angles MYDMGGAD LANCE-MODIS
Daytime	pointers MYDPTHKM LANCE-MODIS
Daytime	thermal	bands MYDTBGD LANCE-MODIS
Corrected	reflectance	imagery LANCE-MODIS
Rolling	BRDF	/	Albedo	/	NBAR* LANCE-MODIS
Volcano	alert MYDVOLC LANCE-MODIS
Rolling	8-day	surface	Reflectance MYD09AIN LANCE-MODIS
Sea	Surface	Temperature MODISA_L2_SST OB	DAAC 2-4	hours
Ocean	Color	Data MODISA_L2_OC OB	DAAC 2-4	hours
Ocean	inherent	optical	properties MODISA_L2_IOP OB	DAAC 2-4	hours
NDVI
LAI* 	
Green	Veg	Fraction
In-flight	icing	detection NASA	SatCORPS <	40	min
geolocated	IR	radiances AIRIBRAD_NRT LANCE-AIRS <3	hours
geolocated	vis/NIR	radiances AIRVBRAD_NRT LANCE-AIRS <3	hours
brightness	temperatures AIRABRAD_NRT LANCE-AIRS <3	hours
IR	quality	assurance	subset AIRIBQAP_NRT LANCE-AIRS <3	hours
VIS	/	NIR	quality	assurance	subset AIRVBQAP_NRT LANCE-AIRS <3	hours
standard	retrieval	product	using	AIRS	IR	and	AMSUAIRX2RET_NRT LANCE-AIRS <3	hours
clould	cleared	radiances AIRI2CCF_NRT LANCE-AIRS <3	hours
support	product	using	AIRS	IR	and	AMSUAIRX2SUP_NRT <3	hours
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CERESDawn
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Mission InstrumentDescription SHORT	NAME	NAME DATA	PROVIDERLATENCY

Surface	and	Cloud	Properties	(SSF) FLASH_SSF_Aqua CERES/ASDC 4-5	days

TOA	surface	fluxes	and	clouds	(SSF) FLASH_SSF_Aqua CERES/ASDC 4-5	days

TOA	and	Surface	radiative	flux	averages	( d a i l y 	 a v e r a g e d )FLASH_TISA	(Terra+Aqua)

CERES/ASDC 5-6	days

Synoptic	radiative	fluxes

FLASH_TISA	(Terra+Aqua)

CERES/ASDC 5-6	days

Synoptic	cloud	and	water	vapor

FLASH_TISA	(Terra+Aqua)

CERES/ASDC 5-6	days

Raw	radiances MYD01 LANCE-MODIS <3	hours

Geolocation MYD03 LANCE-MODIS <3	hours

Calibrated	radiances MYD21KM/HKM/QKM LANCE-MODIS <3	hours

Aerosols MYD04_L2 LANCE-MODIS <3	hours

Total	Precipitable	Water	Vapor MYD05_L2 LANCE-MODIS <3	hours

Cloud	Product MYD06_L2 LANCE-MODIS <3	hours

Temperature	and	Water	Vapor	Profiles

MYD07_L2 LANCE-MODIS <3	hours

Land	Surface	Reflectance MYD09 LANCE-MODIS <3	hours

Land	Surface	Reflectance,	coarse MYD09CRS LANCE-MODIS <3	hours

Aerosol	optical	thickness MYD09CMA LANCE-MODIS

Surface	reflectance,	climate	modeling	gri d

MYD09CMG LANCE-MODIS

Surface	reflectance,	L2G	Lite MYD09GA LANCE-MODIS

Daily	Surface	reflectance,	L2G	Lite MOD09GST LANCE-MODIS

Snow	Cover MYD10_L2 LANCE-MODIS <3	hours

Surface	Temperature	and	emissivity MYD11_L2 LANCE-MODIS <3	hours

Thermal	Anomalies	/	Fire MYD14 LANCE-MODIS <3	hours

Thermal	Anomalies	/	Fire	text	for	FIRMS

MYD14T

LANCE-	MODIS	-	FIRM S

<3	hours

Sea	ice	extent MYD29 LANCE-MODIS <3	hours

Cloud	mask	 MYD35_L2 LANCE-MODIS <3	hours

Value	added	Aerosol	Optical	Depth MYDAODHD LANCE-MODIS

Daytime	geolocation	angles MYDMGGAD LANCE-MODIS

Daytime	pointers MYDPTHKM LANCE-MODIS

Daytime	thermal	bands MYDTBGD LANCE-MODIS

Corrected	reflectance	imagery LANCE-MODIS

Rolling	BRDF	/	Albedo	/	NBAR* LANCE-MODIS

Volcano	alert MYDVOLC LANCE-MODIS

Rolling	8-day	surface	Reflectance MYD09AIN LANCE-MODIS

Sea	Surface	Temperature MODISA_L2_SST OB	DAAC 2-4	hours

Ocean	Color	Data MODISA_L2_OC OB	DAAC 2-4	hours

Ocean	inherent	optical	properties MODISA_L2_IOP OB	DAAC 2-4	hours

NDVI

LAI* 	

Green	Veg	Fraction

In-flight	icing	detection NASA	SatCORPS <	40	min

geolocated	IR	radiances AIRIBRAD_NRT LANCE-AIRS <3	hours

geolocated	vis/NIR	radiances AIRVBRAD_NRT LANCE-AIRS <3	hours

brightness	temperatures AIRABRAD_NRT LANCE-AIRS <3	hours

IR	quality	assurance	subset AIRIBQAP_NRT LANCE-AIRS <3	hours

VIS	/	NIR	quality	assurance	subset AIRVBQAP_NRT LANCE-AIRS <3	hours

standard	retrieval	product	using	AIRS	IR	a n d 	 A M S U

AIRX2RET_NRT LANCE-AIRS <3	hours

clould	cleared	radiances AIRI2CCF_NRT LANCE-AIRS <3	hours

support	product	using	AIRS	IR	and	AMSU

AIRX2SUP_NRT <3	hours

AIRS

MODIS

CERES Dawn

Aqua
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Mission Instrument Description SHORT	NAME	NAME DATA	PROVIDER LATENCY
Aerosol	Optical	Depth	and	Single	Scattering	AlbedoOMAERUV LANCE-OMI <3	hours
Cloud	Pressure	and	Fraction OMCLDRR LANCE-OMI <3	hours
sulfur	dioxide OMSO2NRT LANCE-OMI <3	hours
Ozone	(O3) OMTO3 LANCE-OMI <3	hours
Ozone	and	Radiative	Cloud	Fraction OMTO3e LANCE-OMI <3	hours
OMI	NO2	would	be	the	most	valuable	NRT	data	product	for	air	quality???
Carbon	Monoxide	(CO) ML2CO_NRT LANCE-MLS <3	hours
Temperature ML2T_NRT LANCE-MLS <3	hours
Water	Vapor ML2H2O_NRT LANCE-MLS <3	hours
Nitric	Acid	(HNO3) ML2HNO3_NRT LANCE-MLS <3	hours
Nitrous	Oxide	(N2O) ML2N2O_NRT LANCE-MLS <3	hours
Ozone	(O3) ML2O3_NRT LANCE-MLS <3	hours
Sulfur	Dioxide	(SO2)	 ML2SO2_NRT LANCE-MLS <3	hours
	
Cloud-cleared	attenuated	backscatter	(level	1.5)Total_Attenuated_Backscatter_532nmASDC 6-30	hours
Attenuated	backscatter Total_Attenuated_Backscatter_532nmASDC 6-30	hours
Feature	classification	(cloud/aerosol	discrimination)Feature_Classification_FlagASDC 6-30	hours
Aerosol	subtype Feature_Classification_FlagASDC 6-30	hours
Cloud	ice/water	phase Feature_Classification_FlagASDC 6-30	hours



IIR
SSM/I
TMI Ocean	products
SSMIS



Rain-Ocean A2_RainOcn_NRT LANCE	-	AMSR
snow	water	equivalent A2_DySno_NRT LANCE	-	AMSR
soil	moisture A2_Land_NRT LANCE	-	AMSR
brightness	temperatures	polar	grids A2_SI6_NRT LANCE	-	AMSR
sea	ice	concentration	polar	grids	at	12.5kmA2_SI2_NRT LANCE	-	AMSR
sea	ice	concentration	polar	grids	at	25kmA2_S125_NRT LANCE	-	AMSR
Brightness	temperatures	intercalibrated	to	GMI1CGCOMAMSR2 PPS 90	min
Precipitation 2AGPROFAMSR2 PPS 2	hours
TMPA-RT	suite 3B40RT PPS 8	hours



Multiple 3B41RT PPS
3B42RT PPS



Brightness	temperature 1BGPMGMI			 PPS 1	hour
Brightness	temperature	for	intercal 1CGPMGMI PPS 1	hour
Bright	temperature	matched	low/hig	res	pixels1CRGPMGMI PPS 1	hour
Precipitation 2AGPMGPROF PPS 1	hour



DPR	KU 3-d	precipitation	&	reflectivity(Ku	swath	250km)2AGPMKU PPS 3	hour
DPR	KA 3-d	precipitation	&	reflectivity	3	hour	latency(Ku	swath	125km)2AGPMKA PPS 3	hours
DPR 3-d	precipitation	&	reflectivity(Matched	KU/KA	swath	125km	and	Highsensitivity	swath	125km)2AGPMDPR PPS 3	hours
COMB 3-d	combined	GMI,	KU,	DPR	precipitation	(KA	swath	125km)2BGMIDPR PPS 3	hour
IMERG IMERG-E	Early	precipitation	at	.1	deg	x	.1	deg	half-hour	grid3BMRGEARLY PPS 5	hours
IMERG IMERG-E	Early	precipitation	at	.1	deg	x	.1	deg	daily	gridGPM_3IMERGDE GES	DISC 4	~	6	hours
IMERG IMERG-L	Late	precipitation	at	.1	deg	x	.1	deg	half-hour	gridGPM_3IMERGHHL PPS 14	~	16	hours
IMERG IMERG-L	Late	precipitation	at	.1	deg	x	.1	deg	daily	gridGPM_3IMERGDL GES	DISC 14	~	16	hours



GRACE Multiple equivalent	water	height,	TWS	monthly Mascons	from	JPL,	also	U.	Texas,	GFZmonthly
geolocated	co2
Aerosols



OMI



GPM



OCO-2



GCOM-W1



MLS



OCO-2



GMI



AMSR2



CALIOP



Aura



CALIPSO



DISCOVER










Mission InstrumentDescription SHORT	NAME	NAME DATA	PROVIDERLATENCY

Aerosol	Optical	Depth	and	Single	Scatter i n g 	 A l b e d o

OMAERUV LANCE-OMI <3	hours

Cloud	Pressure	and	Fraction OMCLDRR LANCE-OMI <3	hours

sulfur	dioxide OMSO2NRT LANCE-OMI <3	hours

Ozone	(O3) OMTO3 LANCE-OMI <3	hours

Ozone	and	Radiative	Cloud	Fraction OMTO3e LANCE-OMI <3	hours

OMI	NO2	would	be	the	most	valuable	NR T 	 d a t a 	 p r o d u c t 	 f o r 	 a i r 	 q u a l i t y

???

Carbon	Monoxide	(CO) ML2CO_NRT LANCE-MLS <3	hours

Temperature ML2T_NRT LANCE-MLS <3	hours

Water	Vapor ML2H2O_NRT LANCE-MLS <3	hours

Nitric	Acid	(HNO3) ML2HNO3_NRT LANCE-MLS <3	hours

Nitrous	Oxide	(N2O) ML2N2O_NRT LANCE-MLS <3	hours

Ozone	(O3) ML2O3_NRT LANCE-MLS <3	hours

Sulfur	Dioxide	(SO2)	 ML2SO2_NRT LANCE-MLS <3	hours

	

Cloud-cleared	attenuated	backscatter	(le v e l 	 1 . 5 )Total_Attenuated_Back

s

c a t t e r _ 5 3 2 n m

ASDC 6-30	hours

Attenuated	backscatter

Total_Attenuated_Back

s

c a t t e r _ 5 3 2 n m

ASDC 6-30	hours

Feature	classification	(cloud/aerosol	di

s

c r i m i n a t i o n )Feature_Classification_Fla g

ASDC 6-30	hours

Aerosol	subtype

Feature_Classification_Fla g

ASDC 6-30	hours

Cloud	ice/water	phase

Feature_Classification_Fla g

ASDC 6-30	hours

IIR

SSM/I

TMI Ocean	products

SSMIS

Rain-Ocean A2_RainOcn_NRT LANCE	-	AMSR

snow	water	equivalent A2_DySno_NRT LANCE	-	AMSR

soil	moisture A2_Land_NRT LANCE	-	AMSR

brightness	temperatures	polar	grids A2_SI6_NRT LANCE	-	AMSR

sea	ice	concentration	polar	grids	at	12.5k m

A2_SI2_NRT LANCE	-	AMSR

sea	ice	concentration	polar	grids	at	25km

A2_S125_NRT LANCE	-	AMSR

Brightness	temperatures	intercalibrated	 t o 	 G M I

1CGCOMAMSR2 PPS 90	min

Precipitation 2AGPROFAMSR2 PPS 2	hours

TMPA-RT	suite 3B40RT PPS 8	hours

Multiple 3B41RT PPS

3B42RT PPS

Brightness	temperature 1BGPMGMI			 PPS 1	hour

Brightness	temperature	for	intercal 1CGPMGMI PPS 1	hour

Bright	temperature	matched	low/hig	res 	 p i x e l s

1CRGPMGMI PPS 1	hour

Precipitation 2AGPMGPROF PPS 1	hour

DPR	KU

3-d	precipitation	&	reflectivity(Ku	swath	 2 5 0 k m )

2AGPMKU PPS 3	hour

DPR	KA

3-d	precipitation	&	reflectivity	3	hour	late n c y ( K u 	 s w a t h 	 1 2 5 k m )

2AGPMKA PPS 3	hours

DPR

3-d	precipitation	&	reflectivity(Matche

d

	K U / K A 	 s w a t h 	 1 2 5 k m 	 a n d 	 H i g h s e n s i t i v i t y 	 s w a t h 	 1 2 5 k m )

2AGPMDPR PPS 3	hours

COMB

3-d	combined	GMI,	KU,	DPR	precipitation 	 ( K A 	 s w a t h 	 1 2 5 k m )

2BGMIDPR PPS 3	hour

IMERG

IMERG-E	Early	precipitation	at	.1	deg	x	.1 	 d e g 	 h a l f - h o u r 	 g r i d

3BMRGEARLY PPS 5	hours

IMERG

IMERG-E	Early	precipitation	at	.1	deg	x	.1 	 d e g 	 d a i l y 	 g r i d

GPM_3IMERGDE GES	DISC 4	~	6	hours

IMERG

IMERG-L	Late	precipitation	at	.1	deg	x	.1	 d e g 	 h a l f - h o u r 	 g r i d

GPM_3IMERGHHL PPS 14	~	16	hours

IMERG

IMERG-L	Late	precipitation	at	.1	deg	x	.1	 d e g 	 d a i l y 	 g r i d

GPM_3IMERGDL GES	DISC 14	~	16	hours

GRACE Multiple equivalent	water	height,	TWS	monthly

Mascons	from	JPL,	a l s o 	 U . 	 T e x a s , 	 G F Z

monthly

geolocated	co2

Aerosols

OMI

GPM

OCO-2

GCOM-W1

MLS

OCO-2

GMI

AMSR2

CALIOP

Aura

CALIPSO

DISCOVER
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Mission Instrument Description SHORT	NAME	NAME DATA	PROVIDER LATENCY
Brightness	temperatures	intercalibrated	to	GMIICATMS PPS 1.5	hours
Precipitation 2AGPROFATMS PPS 2	hours
Surface	and	Cloud	Properties	(SSF) FLASH_SSF_SNPP* CERES/ASDC 4-5	days
TOA	surface	fluxes	and	clouds	(SSF) FLASH_SSF_SNPP* CERES/ASDC 4-5	days
TOA	and	Surface	radiative	flux	averages	(daily	averaged)FLASH_TISA	(Terra+SNPP)*CERES/ASDC 5-6	days
Synoptic	radiative	fluxes FLASH_TISA	(Terra+Aqua)*CERES/ASDC 5-6	days
Synoptic	cloud	and	water	vapor FLASH_TISA	(Terra+Aqua)*CERES/ASDC 5-6	days



CRIS Elevation
NIR
MIR
Nighttime
Day	/	Night	Band LANCE	-MODIS	(VIIRS)
Sea	ice	concentration
Leaf	area	index
Active	fires VNP14IMG_NRT <3	hours
Land	surface	temperature
Snow	cover	daily
Daily	surface	reflectance,	L2G	Lite VNP09GA_NRT	/	NPP_09GA_NRTLANCE	-MODIS	(VIIRS)
Land	surface	reflectance,	L2 VNP09_NRT/NPP_SRFLIIP_NRT/		NPP_SRFLMIP_NRT/LANCE	-MODIS	(VIIRS)3.4	hours



Sea	Surface	Temperature VIRSN_L2_SST OB	DAAC
Ocean	Color	Data VIIRSN_L2_OC OB	DAAC
Ocean	inherent	optical	properties VIIRSN_L2_IOP OB	DAAC
L2	AOT	(750	nm)	would	;be	a	useful	addition	for	air	quality	
Cloud	Mask	(Proposed)* VCLDMK ATM	SIPS
Infrared	Cloud	Properties	(Proposed)* VCLDIR ATM	SIPS
Optical	Cloud	Properties	(Proposed)* VCLDOP ATM	SIPS
Aerosol	Dark	Blue	(Proposed)* VAERDT ATM	SIPS
Aerosol	Deep	Blue	(Proposed)* VAERDB ATM	SIPS
Water	Vapor	(Proposed)* VWATVP ATM	SIPS
Cirrus	Reflectance	(Proposed)* VCLDCR ATM	SIPS
NDVI
LAI*
Green	Veg	Fraction
Aircraft	Icing	Conditions	(Proposed)* LaRC	SatCORPS
Sulfur	Dioxide	(SO2) NMSO2-L2-NRT LANCE-OMI
Ozone	(O3) NMTO3-L2-NRT LANCE-OMI
Aerosol	Index NMTO3-L2-NRT LANCE-OMI
Cloud	Pressure	and	Fraction NMCLDRR-L2-NRT LANCE-OMI
ASTER	Expedited	L1A	Reconstructed	Unprocessed	Instrument	Data	V003AST_L1AE LP	DAAC <	24	hours,	sometimes	<	3	hours	
ASTER	Expedited	L1B	Registered	Radiance	at	the	Sensor	V003AST_L1BE <	24	hours,	sometimes	<	3	hours	



Surface	and	Cloud	Properties	(SSF) FLASH_SSF_Terra CERES/ASDC 4-5	days
TOA	surface	fluxes	and	clouds	(SSF) FLASH_SSF_Terra CERES/ASDC 4-5	days
TOA	and	Surface	radiative	flux	averages	(daily	averaged)FLASH_TISA	(Terra+Aqua)CERES/ASDC 5-6	days
Synoptic	radiative	fluxes FLASH_TISA	(Terra+Aqua)CERES/ASDC 5-6	days
Synoptic	cloud	and	water	vapor FLASH_TISA	(Terra+Aqua)CERES/ASDC 5-6	days
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Mission InstrumentDescription SHORT	NAME	NAME DATA	PROVIDERLATENCY

Brightness	temperatures	intercalibrated	 t o 	 G M I

ICATMS PPS 1.5	hours

Precipitation 2AGPROFATMS PPS 2	hours

Surface	and	Cloud	Properties	(SSF) FLASH_SSF_SNPP* CERES/ASDC 4-5	days

TOA	surface	fluxes	and	clouds	(SSF) FLASH_SSF_SNPP* CERES/ASDC 4-5	days

TOA	and	Surface	radiative	flux	averages	( d a i l y 	 a v e r a g e d )FLASH_TISA	(Terra+SNPP) *

CERES/ASDC 5-6	days

Synoptic	radiative	fluxes

FLASH_TISA	(Terra+Aqua) *

CERES/ASDC 5-6	days

Synoptic	cloud	and	water	vapor

FLASH_TISA	(Terra+Aqua) *

CERES/ASDC 5-6	days

CRIS Elevation

NIR

MIR

Nighttime

Day	/	Night	Band LANCE	-MODIS	(VIIRS)

Sea	ice	concentration

Leaf	area	index

Active	fires VNP14IMG_NRT <3	hours

Land	surface	temperature

Snow	cover	daily

Daily	surface	reflectance,	L2G	Lite

VNP09GA_NRT	/	NPP_09G A _ N R T

LANCE	-MODIS	(VIIRS)

Land	surface	reflectance,	L2

VNP09_NRT/NPP_SRFLI

I

P_ N R T / 	 	 N P P _ S R F L M I P _ N R T /LANCE	-MODIS	(VIIR S )

3.4	hours

Sea	Surface	Temperature VIRSN_L2_SST OB	DAAC

Ocean	Color	Data VIIRSN_L2_OC OB	DAAC

Ocean	inherent	optical	properties VIIRSN_L2_IOP OB	DAAC

L2	AOT	(750	nm)	would	;be	a	useful	ad

d

i t i o n 	 f o r 	 a i r 	 q u a l i t y

	

Cloud	Mask	(Proposed)* VCLDMK ATM	SIPS

Infrared	Cloud	Properties	(Proposed)*VCLDIR ATM	SIPS

Optical	Cloud	Properties	(Proposed)* VCLDOP ATM	SIPS

Aerosol	Dark	Blue	(Proposed)* VAERDT ATM	SIPS

Aerosol	Deep	Blue	(Proposed)* VAERDB ATM	SIPS

Water	Vapor	(Proposed)* VWATVP ATM	SIPS

Cirrus	Reflectance	(Proposed)* VCLDCR ATM	SIPS

NDVI

LAI*

Green	Veg	Fraction

Aircraft	Icing	Conditions	(Proposed)* LaRC	SatCORPS

Sulfur	Dioxide	(SO2) NMSO2-L2-NRT LANCE-OMI

Ozone	(O3) NMTO3-L2-NRT LANCE-OMI

Aerosol	Index NMTO3-L2-NRT LANCE-OMI

Cloud	Pressure	and	Fraction NMCLDRR-L2-NRT LANCE-OMI

ASTER	Expedited	L1A	Reconstructed	Unp r o c e s s e d 	 I n s t r u m e n t 	 D a t a 	 V 0 0 3

AST_L1AE LP	DAAC <	24	hours,	so m e t i m e s 	 < 	 3 	 h o u r s 	

ASTER	Expedited	L1B	Registered	Radianc e 	 a t 	 t h e 	 S e n s o r 	 V 0 0 3

AST_L1BE <	24	hours,	so m e t i m e s 	 < 	 3 	 h o u r s 	

Surface	and	Cloud	Properties	(SSF) FLASH_SSF_Terra CERES/ASDC 4-5	days

TOA	surface	fluxes	and	clouds	(SSF) FLASH_SSF_Terra CERES/ASDC 4-5	days

TOA	and	Surface	radiative	flux	averages	( d a i l y 	 a v e r a g e d )FLASH_TISA	(Terra+Aqua)

CERES/ASDC 5-6	days

Synoptic	radiative	fluxes

FLASH_TISA	(Terra+Aqua)

CERES/ASDC 5-6	days

Synoptic	cloud	and	water	vapor

FLASH_TISA	(Terra+Aqua)

CERES/ASDC 5-6	days
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Mission Instrument Description SHORT	NAME	NAME DATA	PROVIDER LATENCY
Raw	radiances MOD01 LANCE-MODIS <	3	hours
Geolocation MOD03 LANCE-MODIS <	3	hours
Calibrated	radiances MOD21KM/HKM/QKM LANCE-MODIS <	3	hours
Aerosols MOD04_L2 LANCE-MODIS <	3	hours
Total	Precipitable	Water	Vapor MOD05_L2 LANCE-MODIS <	3	hours
Cloud	Product MOD06_L2 LANCE-MODIS <	3	hours
Temperature	and	Water	Vapor	ProfilesMOD07_L2 LANCE-MODIS <	3	hours
Land	Surface	Reflectance MOD09 LANCE-MODIS <	3	hours
Land	Surface	Reflectance,	coarse MOD09CRS LANCE-MODIS <	3	hours
Aerosol	optical	thickness MOD09CMA LANCE-MODIS
Surface	reflectance,	climate	modeling	gridMOD09CMG LANCE-MODIS
Surface	reflectance,	L2G	Lite MOD09GA LANCE-MODIS
Daily	Surface	reflectance,	L2G	Lite MOD09GST LANCE-MODIS
Rolling	8-day	Surface	Reflectance MOD09QIN/AIN LANCE-MODIS
Rolling	8-day	Vegetation	Indices MOD13Q4N/A4N LANCE-MODIS
Snow	Cover MOD10_L2 LANCE-MODIS <	3	hours
Surface	Temperature	and	emissivity MOD11_L2 LANCE-MODIS <	3	hours
Thermal	Anomalies	/	Fire MOD14 LANCE-MODIS <	3	hours
Thermal	Anomalies	/	Fire	text	for	FIRMSMOD14T LANCE-MODIS <	3	hours
Sea	ice	extent MOD29 LANCE-MODIS <	3	hours
Cloud	mask	 MOD35_L2 LANCE-MODIS <	3	hours
Value	added	Aerosol	Optical	Depth MODAODHD LANCE-MODIS <	3	hours
Daytime	geolocation	angles MODMGGAD LANCE-MODIS
Daytime	pointers MODPTHKM LANCE-MODIS
Daytime	thermal	bands MODTBGD LANCE-MODIS
Corrected	reflectance	imagery LANCE-MODIS
Rolling	BRDF	/	Albedo	/	NBAR* LANCE-MODIS
NDVI LANCE-MODIS <	3	hours
Volcano	alert 	
Sea	Surface	Temperature MODIST_L2_SST OB	DAAC
Ocean	Color	Data MODIST_L2_OC OB	DAAC
Ocean	inherent	optical	properties MODIST_L2_IOP OB	DAAC
LAI*
Green	Veg	Fraction
In-Flight	Icing	Detection LaRC	SatCORPS <40	min



MOPITT



Tropospheric	carbon	monoxide	(CO) MOP02T LANCE-MOPITT	SIPS	(proposed)<	3	hours
TOA	Radiance-Ellipsoid	Projection MI1B2_ELLIPSOID_NRT ASDC	DAAC <	3	hours
TOA	Radiance-Terrain	Projection MI1B2_TERRAIN_NRT ASDC	DAAC <	3	hours
Cloud	Motion	Vector MI2TC_CMV_HDF_NRT ASDC	DAAC <	3	hours



JASON-2 Poseidon-3 OGDR OSTM_L2_OGDR PO-DAAC <	24	hrs
JASON	3 Poseidon-3bOGDR <	24	hrs
Landsat	7 ETM+ USGS:	http://earthexplorer.usgs.gov/varies	approx	4-8	hours
Landsat	8 OLI	/	TIRS USGS:	http://earthexplorer.usgs.gov/



L-band	passive;	active	L-Band	data	avaialble	(April	to	July	2015)Observation:		Surface	Soil	moisture	(up	to	5cm)		Modeled	products:		Root	zone	soil	moisture	and	freeze	thaw	data		NSIDC	DAAC	(KMZ,	GOETiffs	and	HDF5	formats	available)12	hours-14	days		(some	products	being	worked	into	NASA	Direct	Readout	Lab)
L-band	passiveSea	surface	salinity;	L2B	swath	and	L3	8-day	product ftp://sealion.jpl.nasa.gov/pub/outgoing/smap/4-7	nrt;	3	days	science	quality	L2B;	1-week	science	quality	L3
L-band	passiveExtreme	ocean	winds	(up	to	cat	5) ftp://sealion.jpl.nasa.gov/pub/outgoing/smap/4-7	hours
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Mission InstrumentDescription SHORT	NAME	NAME DATA	PROVIDERLATENCY

Raw	radiances MOD01 LANCE-MODIS <	3	hours

Geolocation MOD03 LANCE-MODIS <	3	hours

Calibrated	radiances MOD21KM/HKM/QKMLANCE-MODIS <	3	hours

Aerosols MOD04_L2 LANCE-MODIS <	3	hours

Total	Precipitable	Water	Vapor MOD05_L2 LANCE-MODIS <	3	hours

Cloud	Product MOD06_L2 LANCE-MODIS <	3	hours

Temperature	and	Water	Vapor	Profiles

MOD07_L2 LANCE-MODIS <	3	hours

Land	Surface	Reflectance MOD09 LANCE-MODIS <	3	hours

Land	Surface	Reflectance,	coarse MOD09CRS LANCE-MODIS <	3	hours

Aerosol	optical	thickness MOD09CMA LANCE-MODIS

Surface	reflectance,	climate	modeling	gri d

MOD09CMG LANCE-MODIS

Surface	reflectance,	L2G	Lite MOD09GA LANCE-MODIS

Daily	Surface	reflectance,	L2G	Lite MOD09GST LANCE-MODIS

Rolling	8-day	Surface	Reflectance MOD09QIN/AIN LANCE-MODIS

Rolling	8-day	Vegetation	Indices MOD13Q4N/A4N LANCE-MODIS

Snow	Cover MOD10_L2 LANCE-MODIS <	3	hours

Surface	Temperature	and	emissivity MOD11_L2 LANCE-MODIS <	3	hours

Thermal	Anomalies	/	Fire MOD14 LANCE-MODIS <	3	hours

Thermal	Anomalies	/	Fire	text	for	FIRMS

MOD14T LANCE-MODIS <	3	hours

Sea	ice	extent MOD29 LANCE-MODIS <	3	hours

Cloud	mask	 MOD35_L2 LANCE-MODIS <	3	hours

Value	added	Aerosol	Optical	Depth MODAODHD LANCE-MODIS <	3	hours

Daytime	geolocation	angles MODMGGAD LANCE-MODIS

Daytime	pointers MODPTHKM LANCE-MODIS

Daytime	thermal	bands MODTBGD LANCE-MODIS

Corrected	reflectance	imagery LANCE-MODIS

Rolling	BRDF	/	Albedo	/	NBAR* LANCE-MODIS

NDVI LANCE-MODIS <	3	hours

Volcano	alert 	

Sea	Surface	Temperature MODIST_L2_SST OB	DAAC

Ocean	Color	Data MODIST_L2_OC OB	DAAC

Ocean	inherent	optical	properties MODIST_L2_IOP OB	DAAC

LAI*

Green	Veg	Fraction

In-Flight	Icing	Detection LaRC	SatCORPS <40	min

MOPITT

Tropospheric	carbon	monoxide	(CO) MOP02T

LANCE-MOPITT	SIPS 	 ( p r o p o s e d )

<	3	hours

TOA	Radiance-Ellipsoid	Projection MI1B2_ELLIPSOID_NRTASDC	DAAC <	3	hours

TOA	Radiance-Terrain	Projection MI1B2_TERRAIN_NRT ASDC	DAAC <	3	hours

Cloud	Motion	Vector MI2TC_CMV_HDF_NRTASDC	DAAC <	3	hours

JASON-2 Poseidon-3OGDR OSTM_L2_OGDR PO-DAAC <	24	hrs

JASON	3

Poseidon-3b

OGDR <	24	hrs

Landsat	7 ETM+

USGS:	http://earthe x p l o r e r . u s g s . g o v /

varies	approx 	 4 - 8 	 h o u r s

Landsat	8 OLI	/	TIRS USGS:	http://earthexplorer.usgs . g o v /

L-band	pass

i

ve ; 	 a c t i v e 	 L - B a n d 	 d a t a 	 a v a i a l b l e 	 ( A p r i l 	 t o 	 J u l y 	 2 0 1 5 )Observation:		Surface	Soil	moisture	(up	to	5cm)		Modeled	prod

u

c t s : 	 	 R o o t 	 z o n e 	 s o i l 	 m o i s t u r e 	 a n d 	 f r e e z e 	 t h a w 	 d a t a 	 	NSIDC	DAAC	(KMZ,	G O E T i f f s 	 a n d 	 H D F 5 	 f o r m a t s 	 a v a i l a b l e )

12	hours-14	d a y s 	 	 ( s o m e 	 p r o d u c t s 	 b e i n g 	 w o r k e d 	 i n t o 	 N A S A 	 D i r e c t 	 R e a d o u t 	 L a b )

L-band	pass

i

ve

Sea	surface	salinity;	L2B	swath	and	L3	8-day	product

ftp://sealion.jpl.nasa . g o v / p u b / o u t g o i n g / s m a p /

4-7	nrt;	3	day s 	 s c i e n c e 	 q u a l i t y 	 L 2 B ; 	 1 - w e e k 	 s c i e n c e 	 q u a l i t y 	 L 3

L-band	pass

i

ve

Extreme	ocean	winds	(up	to	cat	5)

ftp://sealion.jpl.nasa . g o v / p u b / o u t g o i n g / s m a p /

4-7	hours

SMAP

Terra

MISR

MODIS


image5.emf



Mission Instrument Description SHORT	NAME	NAME DATA	PROVIDER LATENCY
Backscatter	vertical	profile CATS_L2O_M7.2-05kmNRThttp://cats.gsfc.nasa.gov/data/browse/4-6	hours
Depolarization	Ratio	vertical	profile CATS_L2O_M7.2-05kmNRT 4-6	hours
Cloud	Phase CATS_L2O_M7.2-05kmNRT 4-6	hours
Aerosol	Type CATS_L2O_M7.2-05kmNRT 4-6	hours
Lightning	events LISISS_NRT
Background	image LISISSG_NRT



EarthKAM Middle	school	student	driven	earth	imagery https://www.earthkam.org/home
SAGE	III Atmospheric	Profiler,	O3	and	other	constituents
RapidSCAT Sea	surface	scatterometer	(no	longer	functioning	as	of	8/19/2016)https://podaac.jpl.nasa.gov/2-3	hours
HDEV High	definition	earth	imagery http://www.ustream.tv/channel/iss-hdev-payloadseconds
Crew	Earth	ObservationsDigital	handheld	camera	imagery,	RGB iss048e065138-manual-warp.tif	(also	includes	per-pixel	uncertainty	and	metadata	files)https://eol.jsc.nasa.gov/	(archive);	ftp://eol.jsc.nasa.gov/office/USGS	for	image	delivery24+	hours



Cloud	Product NASA	LaRC	SatCORPS5-30	min
In-flight	Icing	Detection NASA	LaRC	SatCORPS5-30	min
Land	and	Sea	Surface	Temperature NASA	LaRC	SatCORPS5-30	min
Hazardous	Thunderstorm	Updraft	(i.e.	"Overshooting	Cloud	Top")	DetectionNASA	LaRC	SatCORPS<	5	min
Aerosol	Optical	Depth NASA	LaRC	SatCORPS5-30	min
Surface	Shortwave	Albedo	and	Longwave	Flux NASA	LaRC	SatCORPS5-30	min



GOES	8	and	GOES	10	Blended,	value	added	productCPC	IR	4km	 2	day



GMAO	GEOS-5	FP-ITForward	Processing	for	Instrument	TeamsSurface,	upper	air	variables	from	GEOS-5	Atmospheric	Data	Assimilation	System	https://gmao.gsfc.nasa.gov/pubs/docs/Lucchesi865.pdfGEOS-5	FP-IT NASA	GSFC	GMAO~6	hours



Mission Instrument Description SHORT	NAME	NAME DATA	PROVIDER LATENCY



CYGNSS GPS	ReflectionWind	speed	over	ocean	-	proposed 2	days?
JPSS-1 VIIRS Nighttime	



TSIS-1 TWS	global	quick	look	
ATLAS
Microwave	ranging	(laser	ranging	experimental)TWS	global	quick	look	(1-	and	3-	day	latency	that	is	a	monthly	solution,	but	on	a	rolling	basis.	It’s	a	L3	requirement	for	GRACE-FO	SDS.	This	is	being	produced	out	of	U.	Texas,	CSR.)U.	Texas	Center	for	Space	Research3	days



TWS	daily	swath U.	Texas	Center	for	Space	Research3	days
ATMS
VIIRS
CrIS
OMPS
CERES



SWOT KaRIN
PACE OCI



VSWIR	and	TIR



GEDI-Lidar Full	vegetation	canopy	characterization
ECOSTRESS MidIR	multispectral	sensor	for	evapotranspiration	dynamics
OCO-3 Atmospheric	CO2	chemistry	and	dynamics	



TROPICS
TEMPO OCO-3 Earth	Venture	Instrument,	PI	Institution	discussing	NRT	products.		Unclear	how	this	fits	into	LANCE.



L-band	and	S-band	synthetic	aperture	radarL0A	catalog	incoming	raw	data TBD ASF	DAAC <5	hrs
L0B	Radar	Signal	Data TBD ASF	DAAC <5	hrs
L1	Range-Doppler	(i.e.,	Radar-Coordinate)	Single-Look	Complex	(SLC)TBD ASF	DAAC <	30	days
L1	Multi-Look	Detected	Browse	(MLD) TBD ASF	DAAC <	30	days
L2	Geocoded	Single	Look	Complex TBD ASF	DAAC <	30	days
L2	Interferogram	(nearest-time	pair) TBD ASF	DAAC <	30	days
L2	Amplitude	Image	(most	recent	image	in	InSAR	pair)TBD ASF	DAAC <	30	days
L2	Unwarpped	Interferrogram TBD ASF	DAAC <	30	days



ISS



NISAR*



LIS



AHI,	GOES	
Imager,	
GOES-R	



ABI,	SEVIRI
GOES



ISS	missions	



ISS



GRACE	FO



JPSS-2



HysPIRI



CATS	










Mission InstrumentDescription SHORT	NAME	NAME DATA	PROVIDERLATENCY

Backscatter	vertical	profile

CATS_L2O_M7.2-05kmNR Thttp://cats.gsfc.nasa . g o v / d a t a / b r o w s e /

4-6	hours

Depolarization	Ratio	vertical	profile CATS_L2O_M7.2-05kmNRT 4-6	hours

Cloud	Phase CATS_L2O_M7.2-05kmNRT 4-6	hours

Aerosol	Type CATS_L2O_M7.2-05kmNRT 4-6	hours

Lightning	events LISISS_NRT

Background	image LISISSG_NRT

EarthKAM Middle	school	student	driven	earth	imagery https://www.earthkam.org/hom e

SAGE	III Atmospheric	Profiler,	O3	and	other	constituents

RapidSCAT

Sea	surface	scatterometer	(no	longer	functioning	as	of	8/19/2016 )https://podaac.jpl

.

n a s a . g o v /

2-3	hours

HDEV High	definition	earth	imagery

http://www.ustream . t v / c h a n n e l / i s s - h d e v - p a y l o a d

seconds

Crew	Earth	Ob s e r v a t i o n s

Digital	handheld	camera	imagery,	RGB

iss048e065138-manual-w a r p . t i f 	 ( a l s o 	 i n c l u d e s 	 p e r - p i x e l 	 u n c e r t a i n t y 	 a n d 	 m e t a d a t a 	 f i l e s )https://eol.jsc.nas

a

. g o v / 	 ( a r c h i v e ) ; 	 f t p : / / e o l . j s c . n a s a . g o v / o f f i c e / U S G S 	 f o r 	 i m a g e 	 d e l i v e r y

24+	hours

Cloud	Product

NASA	LaRC	SatCORP S

5-30	min

In-flight	Icing	Detection

NASA	LaRC	SatCORP S

5-30	min

Land	and	Sea	Surface	Temperature

NASA	LaRC	SatCORP S

5-30	min

Hazardous	Thunderstorm	Updraft	(i.e.	"Overshooting	Cloud	Top" ) 	 D e t e c t i o nNASA	LaRC	SatCORP S

<	5	min

Aerosol	Optical	Depth

NASA	LaRC	SatCORP S

5-30	min

Surface	Shortwave	Albedo	and	Longwave	Flux

NASA	LaRC	SatCORP S

5-30	min

GOES	8	and	G O E S 	 1 0 	 B l e n d e d , 	 v a l u e 	 a d d e d 	 p r o d u c t

CPC	IR	4km	 2	day

GMAO	GEOS-5	

F

P - I TForward	Proce s s i n g 	 f o r 	 I n s t r u m e n t 	 T e a m sSurface,	upper	air	variables	from	GEOS-5 	 A t m o s p h e r i c 	 D a t a 	 A s s i m i l a t i o n 	 S y s t e m 	 h t t p s : / / g m a o . g s f c . n a s a . g o v / p u b s / d o c s / L u c c h e s i 8 6 5 . p d f

GEOS-5	FP-IT

NASA	GSFC	GMAO

~6	hours

Mission InstrumentDescription SHORT	NAME	NAME DATA	PROVIDERLATENCY

CYGNSS GPS	ReflectionWind	speed	over	ocean	-	proposed 2	days?

JPSS-1 VIIRS Nighttime	

TSIS-1 TWS	global	quick	look	

ATLAS

Microwave	

r

a n g i n g 	 ( l a s e r 	 r a n g i n g 	 e x p e r i m e n t a l )TWS	global	quick	look	(1-	and	3-	day	latency	that	is	a	monthly	sol u t i o n , 	 b u t 	 o n 	 a 	 r o l l i n g 	 b a s i s . 	 I t ’ s 	 a 	 L 3 	 r e q u i r e m e n t 	 f o r 	 G R A C E - F O 	 S D S . 	 T h i s 	 i s 	 b e i n g 	 p r o d u c e d 	 o u t 	 o f 	 U . 	 T e x a s , 	 C S R . )U.	Texas	Center	for	S p a c e 	 R e s e a r c h

3	days

TWS	daily	swath

U.	Texas	Center	for	S p a c e 	 R e s e a r c h

3	days

ATMS

VIIRS

CrIS

OMPS

CERES

SWOT KaRIN

PACE OCI

VSWIR	and	TIR

GEDI-LidarFull	vegetation	canopy	characterization

ECOSTRESSMidIR	multispectral	sensor	for	evapotranspiration	dynamics

OCO-3 Atmospheric	CO2	chemistry	and	dynamics	

TROPICS

TEMPO OCO-3 Earth	Venture	Instrument,	PI	Institution	discussing	NRT	products.		Unclear	how	this	fits	into	LAN C E .

L-band	and	

S

- b a n d 	 s y n t h e t i c 	 a p e r t u r e 	 r a d a r

L0A	catalog	incoming	raw	data TBD ASF	DAAC <5	hrs

L0B	Radar	Signal	Data TBD ASF	DAAC <5	hrs

L1	Range-Doppler	(i.e.,	Radar-Coordinate ) 	 S i n g l e - L o o k 	 C o m p l e x 	 ( S L C )

TBD ASF	DAAC <	30	days

L1	Multi-Look	Detected	Browse	(MLD)TBD ASF	DAAC <	30	days

L2	Geocoded	Single	Look	Complex TBD ASF	DAAC <	30	days

L2	Interferogram	(nearest-time	pair) TBD ASF	DAAC <	30	days

L2	Amplitude	Image	(most	recent	image	 i n 	 I n S A R 	 p a i r )

TBD ASF	DAAC <	30	days

L2	Unwarpped	Interferrogram TBD ASF	DAAC <	30	days

ISS

NISAR*

LIS

AHI,	GOES	

Imager,	

GOES-R	

ABI,	SEVIRI

GOES

ISS	missions	

ISS

GRACE	FO

JPSS-2

HysPIRI

CATS	


image6.emf



Mission Instrument Description SHORT	NAME	NAME DATA	PROVIDER LATENCY
L2	Geocoded	Amplitude	Image	(most	recent	image	in	InSAR	pair)TBD ASF	DAAC <	30	days
L2	Geocoded	Unwarpped	InterferrogramTBD ASF	DAAC <	30	days
L2	Terrestrial	Ecosystems	-	polarimeteric	Image	Channels	TBD ASF	DAAC <	30	days
L2	Terrestrial	Ecosystems	-	polarimeteric	coherenceTBD ASF	DAAC <	30	days
L2	Terrestrial	Ecosystems	-	Geocoded	Polarimetric	Image	ChannelsTBD ASF	DAAC <	30	days
L2	Terrestrial	Ecosystems	-	Geocoded	Polarimeteric	CoherenceTBD ASF	DAAC <	30	days
L3	-	Terrestrial	Ecosystems:	Biomass	with	+/-20%	error	for	at	least	80%	of	all	pixels	0-100	Mg	biomassTBD TBD >30	days
L3	-	Terrestrial	Ecosystems:	Disturbance	detection	for	>=	80%	of	cells	(ha)	defined	as	disturbance	when	>=	50%	canopy	cover	changeTBD TBD >30	days
L3	-	Terrestrial	Ecosystems:	crop	area	mapping	(binary)	—		crop	area	at	1	hectare	resolution	every	3	months	with	a	classification	accuracy	of	80%.TBD TBD >30	days
L3-	Terrestrial	Ecosystems:	inundation	extent	within	inland	and	coastal	wetlands	areas	at	a	resolution	of	1	hectare	every	12	days	with	a	classification	accuracy	of	80%.TBD TBD >30	days
L3	-	solid	earth:	Co-seismic	Deformation	at	100	m	resolution	over	at	least	80%	of	regions	where	earthquakes	with	sufficient	magnitude	to	generate	surface	displacements	of	100	mm	or	greater,	with	RMSE	accuracy	<=	3.5	(1+L^1/2)	mm	over	length	scales	0.1	km	<	L	<	50	kmTBD TBD >30	days
L3-	solid	earth:	secular	deformation	rates	at	100	m	resolution,	spatially	and	temporally	averaged	relative	vector	velocities	over	active	regions	of	Earth’s	land	surface	with	root-mean-square	accuracy	of	2	mm/yr	or	better,	over	length	scales	0.1	km	<	L	<	50	km,	over		70%	of	these	regionsTBD TBD >30	days
L3	-	solid	earth:	deformation	transients:	point-to-point	vector	displacements	over	at	least	90%	(TBC)	of	order	2,000	targeted	sites	with	root-mean-square	accuracy	of	3(1+	L^1/2)	mm	or	better,	over	length	scales	0.1	km	<	L	<	50	km,	at	100	m	resolution,	and	over	12-day	time	scalesTBD TBD >30	days
L3-	cyrosphere:	Ice	sheet/glacier	slow	velocity	-	ice	sheet	(>	90%	coverage,	including	both	poles)	and	glaciers	and	ice-caps	(>	80%	coverage)	horizontal	velocity		each	cold	season	to	1	m/yr	(1-sigma),	at	100-m	resolution	in	areas	of	slow	deformation	(<	50	m/yr)TBD TBD >30	days
L3	-	cryosphere:	ice	sheet/glacier	fast	velocity	-	ice	sheet	horizontal	velocity	(90%	coverage,	including	both	poles)	to	the	greater	of	3%	or	5	m/yr	(1-sigma),	at	250-m	resolution	each	cold	season	in	areas	of	fast	deformation	(>50	m/yr)TBD TBD >30	days
L3	-	cryosphere:	ice	sheet	time-varying	velocities	-	time-varying	horizontal	velocities	of	ice-sheets	at	near-weekly	sampling	intervals	in	areas	of	potential	rapid	(e.g.,	outlet	glaciers)	or	seasonal	change	to	the	greater	of	3%	or	10	m/yr	(1-sigma)	at	500-m	resolution	(>	80%	coverage	(action:	Eric	to	verfy))TBD TBD >30	days
L3	-	cryosphere:	Permafrost	relative	displacement	-	semi-monthly	during	snow	free	months	at	100-m	resolution	and	with		accuracy	of	10	mm	(TBC),	over	80%	of	selectedvregions	(see	map	to	be	provided	by	Science	Team)		over	any	90-day	intervalTBD TBD >30	days
L3-	cryosphere:	Vertical	differential	displacement	Measurement	-	all	floating	ice	shelves	and	ice	tongues	with	vertical	accuracy	of	100	mm	at	100-m	resolution	annually	(>	95%	coverage)	and	monthly	(>50%	coverage)TBD TBD >30	days
L3	-	cryosphere:	Sea	ice	velocity	-	100	m/day	accuracy	on	a	5	km	grid	every	3-days	over	at	least	90%		(TBC	by	Ballard	%	coverage	at	3	days	for	both	right-	and	left-	looking)	of	the	Arctic	sea-ice	extent	and	70%	(TBC	by	Ballard	%	coverage	at	3	days	for	both	right-	and	left-	looking)	of	the	Antarctic	sea	ice	extentTBD TBD >30	days



Landsat-9	
GDGPS GPS http://GA.gdgps.net JPL <3	seconds
ALOS-2 PALSAR-2 L-band	Synthetic	Aperture	Radar	MissionA2 JAXA
COSMO-SkyMed X-band	Synthetic	Aperture	Radar	MissionCSK ASI



Sentinel-1A C-band	Synthetic	Aperture	Radar	MissionS1A ESA 12	hours	
Sentinel-1B C-band	Synthetic	Aperture	Radar	MissionS1B ESA 12	hours	
Sentinel	2a NASA	will	not	be	storing/USGS	responsible
Sentinel	2b NASA	will	not	be	storing/USGS	responsible
Sentinel	3a
Sentinel	3b
Sentinel	4
Sentinel	5
Sentinel	6



Sentinel	
Constellation



NISAR










Mission InstrumentDescription SHORT	NAME	NAME DATA	PROVIDERLATENCY

L2	Geocoded	Amplitude	Image	(most	r

e

c e n t 	 i m a g e 	 i n 	 I n S A R 	 p a i r )

TBD ASF	DAAC <	30	days

L2	Geocoded	Unwarpped	Interferrogram

TBD ASF	DAAC <	30	days

L2	Terrestrial	Ecosystems	-	polarimeteric 	 I m a g e 	 C h a n n e l s 	

TBD ASF	DAAC <	30	days

L2	Terrestrial	Ecosystems	-	polarimeteric 	 c o h e r e n c e

TBD ASF	DAAC <	30	days

L2	Terrestrial	Ecosystems	-	Geocoded	Po l a r i m e t r i c 	 I m a g e 	 C h a n n e l s

TBD ASF	DAAC <	30	days

L2	Terrestrial	Ecosystems	-	Geocoded	Po l a r i m e t e r i c 	 C o h e r e n c e

TBD ASF	DAAC <	30	days

L3	-	Terrestrial	Ecosystems:	Biomass	with 	 + / - 2 0 % 	 e r r o r 	 f o r 	 a t 	 l e a s t 	 8 0 % 	 o f 	 a l l 	 p i x e l s 	 0 - 1 0 0 	 M g 	 b i o m a s s

TBD TBD >30	days

L3	-	Terrestrial	Ecosystems:	Disturbanc

e

	d e t e c t i o n 	 f o r 	 > = 	 8 0 % 	 o f 	 c e l l s 	 ( h a ) 	 d e f i n e d 	 a s 	 d i s t u r b a n c e 	 w h e n 	 > = 	 5 0 % 	 c a n o p y 	 c o v e r 	 c h a n g e

TBD TBD >30	days

L3	-	Terrestrial	Ecosystems:	crop	area	ma p p i n g 	 ( b i n a r y ) 	 — 	 	 c r o p 	 a r e a 	 a t 	 1 	 h e c t a r e 	 r e s o l u t i o n 	 e v e r y 	 3 	 m o n t h s 	 w i t h 	 a 	 c l a s s i f i c a t i o n 	 a c c u r a c y 	 o f 	 8 0 % .

TBD TBD >30	days

L3-	Terrestrial	Ecosystems:	inundation	ex t e n t 	 w i t h i n 	 i n l a n d 	 a n d 	 c o a s t a l 	 w e t l a n d s 	 a r e a s 	 a t 	 a 	 r e s o l u t i o n 	 o f 	 1 	 h e c t a r e 	 e v e r y 	 1 2 	 d a y s 	 w i t h 	 a 	 c l a s s i f i c a t i o n 	 a c c u r a c y 	 o f 	 8 0 % .

TBD TBD >30	days

L3	-	solid	earth:	Co-seismic	Deformation	 a t 	 1 0 0 	 m 	 r e s o l u t i o n 	 o v e r 	 a t 	 l e a s t 	 8 0 % 	 o f 	 r e g i o n s 	 w h e r e 	 e a r t h q u a k e s 	 w i t h 	 s u f f i c i e n t 	 m a g n i t u d e 	 t o 	 g e n e r a t e 	 s u r f a c e 	 d i s p l a c e m e n t s 	 o f 	 1 0 0 	 m m 	 o r 	 g r e a t e r , 	 w i t h 	 R M S E 	 a c c u r a c y 	 < = 	 3 . 5 	 ( 1 + L ^ 1 / 2 ) 	 m m 	 o v e r 	 l e n g t h 	 s c a l e s 	 0 . 1 	 k m 	 < 	 L 	 < 	 5 0 	 k m

TBD TBD >30	days

L3-	solid	earth:	secular	deformation	rates 	 a t 	 1 0 0 	 m 	 r e s o l u t i o n , 	 s p a t i a l l y 	 a n d 	 t e m p o r a l l y 	 a v e r a g e d 	 r e l a t i v e 	 v e c t o r 	 v e l o c i t i e s 	 o v e r 	 a c t i v e 	 r e g i o n s 	 o f 	 E a r t h ’ s 	 l a n d 	 s u r f a c e 	 w i t h 	 r o o t - m e a n - s q u a r e 	 a c c u r a c y 	 o f 	 2 	 m m / y r 	 o r 	 b e t t e r , 	 o v e r 	 l e n g t h 	 s c a l e s 	 0 . 1 	 k m 	 < 	 L 	 < 	 5 0 	 k m , 	 o v e r 	 	 7 0 % 	 o f 	 t h e s e 	 r e g i o n s

TBD TBD >30	days

L3	-	solid	earth:	deformation	transients:	p o i n t - t o - p o i n t 	 v e c t o r 	 d i s p l a c e m e n t s 	 o v e r 	 a t 	 l e a s t 	 9 0 % 	 ( T B C ) 	 o f 	 o r d e r 	 2 , 0 0 0 	 t a r g e t e d 	 s i t e s 	 w i t h 	 r o o t - m e a n - s q u a r e 	 a c c u r a c y 	 o f 	 3 ( 1 + 	 L ^ 1 / 2 ) 	 m m 	 o r 	 b e t t e r , 	 o v e r 	 l e n g t h 	 s c a l e s 	 0 . 1 	 k m 	 < 	 L 	 < 	 5 0 	 k m , 	 a t 	 1 0 0 	 m 	 r e s o l u t i o n , 	 a n d 	 o v e r 	 1 2 - d a y 	 t i m e 	 s c a l e s

TBD TBD >30	days

L3-	cyrosphere:	Ice	sheet/glacier	slow	ve l o c i t y 	 - 	 i c e 	 s h e e t 	 ( > 	 9 0 % 	 c o v e r a g e , 	 i n c l u d i n g 	 b o t h 	 p o l e s ) 	 a n d 	 g l a c i e r s 	 a n d 	 i c e - c a p s 	 ( > 	 8 0 % 	 c o v e r a g e ) 	 h o r i z o n t a l 	 v e l o c i t y 	 	 e a c h 	 c o l d 	 s e a s o n 	 t o 	 1 	 m / y r 	 ( 1 - s i g m a ) , 	 a t 	 1 0 0 - m 	 r e s o l u t i o n 	 i n 	 a r e a s 	 o f 	 s l o w 	 d e f o r m a t i o n 	 ( < 	 5 0 	 m / y r )

TBD TBD >30	days

L3	-	cryosphere:	ice	sheet/glacier	fast	vel o c i t y 	 - 	 i c e 	 s h e e t 	 h o r i z o n t a l 	 v e l o c i t y 	 ( 9 0 % 	 c o v e r a g e , 	 i n c l u d i n g 	 b o t h 	 p o l e s ) 	 t o 	 t h e 	 g r e a t e r 	 o f 	 3 % 	 o r 	 5 	 m / y r 	 ( 1 - s i g m a ) , 	 a t 	 2 5 0 - m 	 r e s o l u t i o n 	 e a c h 	 c o l d 	 s e a s o n 	 i n 	 a r e a s 	 o f 	 f a s t 	 d e f o r m a t i o n 	 ( > 5 0 	 m / y r )

TBD TBD >30	days

L3	-	cryosphere:	ice	sheet	time-varying

	

ve l o c i t i e s 	 - 	 t i m e - v a r y i n g 	 h o r i z o n t a l 	 v e l o c i t i e s 	 o f 	 i c e - s h e e t s 	 a t 	 n e a r - w e e k l y 	 s a m p l i n g 	 i n t e r v a l s 	 i n 	 a r e a s 	 o f 	 p o t e n t i a l 	 r a p i d 	 ( e . g . , 	 o u t l e t 	 g l a c i e r s ) 	 o r 	 s e a s o n a l 	 c h a n g e 	 t o 	 t h e 	 g r e a t e r 	 o f 	 3 % 	 o r 	 1 0 	 m / y r 	 ( 1 - s i g m a ) 	 a t 	 5 0 0 - m 	 r e s o l u t i o n 	 ( > 	 8 0 % 	 c o v e r a g e 	 ( a c t i o n : 	 E r i

TBD TBD >30	days

L3	-	cryosphere:	Permafrost	relative	disp l a c e m e n t 	 - 	 s e m i - m o n t h l y 	 d u r i n g 	 s n o w 	 f r e e 	 m o n t h s 	 a t 	 1 0 0 - m 	 r e s o l u t i o n 	 a n d 	 w i t h 	 	 a c c u r a c y 	 o f 	 1 0 	 m m 	 ( T B C ) , 	 o v e r 	 8 0 % 	 o f 	 s e l e c t e d v r e g i o n s 	 ( s e e 	 m a p 	 t o 	 b e 	 p r o v i d e d 	 b y 	 S c i e n c e 	 T e a m ) 	 	 o v e r 	 a n y 	 9 0 - d a y 	 i n t e r v a l

TBD TBD >30	days

L3-	cryosphere:	Vertical	differential	dis

p

l a c e m e n t 	 M e a s u r e m e n t 	 - 	 a l l 	 f l o a t i n g 	 i c e 	 s h e l v e s 	 a n d 	 i c e 	 t o n g u e s 	 w i t h 	 v e r t i c a l 	 a c c u r a c y 	 o f 	 1 0 0 	 m m 	 a t 	 1 0 0 - m 	 r e s o l u t i o n 	 a n n u a l l y 	 ( > 	 9 5 % 	 c o v e r a g e ) 	 a n d 	 m o n t h l y 	 ( > 5 0 % 	 c o v e r a g e )

TBD TBD >30	days

L3	-	cryosphere:	Sea	ice	velocity	-	100	m/ d a y 	 a c c u r a c y 	 o n 	 a 	 5 	 k m 	 g r i d 	 e v e r y 	 3 - d a y s 	 o v e r 	 a t 	 l e a s t 	 9 0 % 	 	 ( T B C 	 b y 	 B a l l a r d 	 % 	 c o v e r a g e 	 a t 	 3 	 d a y s 	 f o r 	 b o t h 	 r i g h t - 	 a n d 	 l e f t - 	 l o o k i n g ) 	 o f 	 t h e 	 A r c t i c 	 s e a - i c e 	 e x t e n t 	 a n d 	 7 0 % 	 ( T B C 	 b y 	 B a l l a r d 	 % 	 c o v e r a g e 	 a t 	 3 	 d a y s 	 f o r 	 b o t h 	 r i g h t - 	 a n d 	 l e f t - 	 l o o k i n g ) 	 o f 	 t h e 	 A n t a r c

TBD TBD >30	days

Landsat-9	

GDGPS GPS http://GA.gdgps.net JPL <3	seconds

ALOS-2 PALSAR-2

L-band	Synthetic	Aperture	Radar	Mission

A2 JAXA

COSMO-SkyMed

X-band	Synthetic	Aperture	Radar	Missi

o

n

CSK ASI

Sentinel-1A

C-band	Synthetic	Aperture	Radar	Mission

S1A ESA 12	hours	

Sentinel-1B

C-band	Synthetic	Aperture	Radar	Mission

S1B ESA 12	hours	

Sentinel	2aNASA	will	not	be	storing/USGS	responsible

Sentinel	2bNASA	will	not	be	storing/USGS	responsible

Sentinel	3a

Sentinel	3b

Sentinel	4

Sentinel	5

Sentinel	6

Sentinel	

Constellation

NISAR


