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Background

NASA’ Land, Atmosphere Near real-time Capability for 

Earth observation (LANCE)



Background

Bridge gap of research to operations:

❑ Increasing need to support time-sensitive applications

❑ Agencies outside NASA with different technical needs

❑ Evolving geopolitical landscape

❑ Barriers:
❑ Available vs accessible

❑ Data format & bandwidth limitations

❑ Lack of software/infrastructure



Background
Data and information needs:

❑ Data and imagery needed to be available within 3 hours of satellite observation.

❑ US Forest Service requested Terra imagery in support of wildfire suppression 

and response

❑ MODIS Rapid Response System:

A new technique for enhancing lofted mineral dust storms was developed, enabled by NRT 

MODIS data, and was used extensively by Coalition Forces in the Middle East

❑ wildfire management applications

❑ monitoring hurricanes, dust 

storms as well as crops, floods, 

ash plumes and oil spills

❑ Facilitated uptake of Earth 

Science products as trusted, 

actional data



Model of LANCE



Land, Atmosphere Near Real-time Capability 
for Earth observation (LANCE)
❑ Goal: provide consistent near real-time (NRT) data products for increasingly diverse user 

base

❑ Facilitate NRT science and applications “one-stop shop”

❑ Users span operational to applications users (USDA-FAS, USAID FEWS-NET, USFS, US National 

Ice Center, NRL, FEMA, NASA SPoRT, Global Forest Watch, Conservation International, 

GEOGLAM, ECMWF)



LANCE
❑ Timely data from 10 instruments

❑ Data available within 3 hours* (from satellite overpass to user)

 *ICESat-2 quick looks - within 3 days (in comparison to an average 45-day latency for 

the standard dataset)

• AIRS Atmospheric Infrared Sounder
• AMSR2 Advanced Microwave 
  Scanning Radiometer 2 
• ICESat-2 Advanced Topographic Altimeter 
System
  (ATLAS) on the Ice, Cloud, and land Elevation 
   Satellite-2
• MLS Microwave Limb Sounder
• MODIS Moderate Resolution Imaging 
  Spectroradiometer 

•MOPITT Measurement of 
Pollution 
  in the Troposphere 
• OMI Ozone Monitoring 
Instrument 
• OMPS Ozone Mapping Profiler 
Suite 
• SMAP Soil Moisture Active 
Passive 
• VIIRS Visible Infrared Imaging 
  Radiometer Suite

● Harness NASA capabilities → partner with multiple NASA centers/science processing facilities

● Monthly check-ins to ensure collaboration & consistency 

https://www.earthdata.nasa.gov/data/instruments/airs/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/amsr2/near-real-time-data
https://www.earthdata.nasa.gov/data/platforms/space-based-platforms/icesat-2
https://www.earthdata.nasa.gov/data/instruments/mls/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/modis/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/mopitt/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/omi/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/omps/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/smap-l-band-radiometer/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/viirs/atmosphere-near-real-time-data


Current LANCE Facilities

The LANCE elements are located at the following facilities

• GSFC Earth Sciences Data and Information Services Center (GES DISC) is providing AIRS with support from the AIRS Science Computing Facility 

(SCF) at JPL, and MLS data via the MLS SIPS at JPL

• AMSR Science Investigator-led Processing System (SIPS) is providing AMSR2 data

• MODIS Adaptive Processing System (MODAPS) and Land SIPS are providing MODIS and VIIRS Land data

• Ozone Science Investigator-led Processing System (SIPS) is providing OMI and OMPS data

• MOPITT SIPS (National Center for Atmospheric Research (NCAR)) is providing MOPITT data

• Atmosphere SIPS (Space Science and Engineering Center (SSEC) University of Wisconsin) is providing VIIRS Atmosphere data

• The Jet Propulsion Lab (JPL) Science Data System (SDS) is providing SMAP data for distribution by the National Snow and Ice Data Center (NSIDC)

• The Ice, Cloud and land Elevation Satellite-2 SIPS is providing the ICESat-2 data for distribution by the National Snow and Ice Data Center (NSIDC)
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Worldview

The Black Marble Nighttime Blue/Yellow Composite (Day/Night Band) false-color image 

shows Typhoon Koinu over southern Taiwan on October 4, 2023 

❑ Built on the success of the LANCE

❑ Expand/broaden user base with visual-first approach

❑ open-source web mapping application with interactive 

browsing of NASA’s global satellite imagery

❑ 6-10k daily science, applied science, education, media 

and public users

❑ Spikes (natural hazard events - fires, air quality, 

hurricanes and tropical cyclones.
7/23/2024

18 Sept 

2024: 91,182

USA Wildfires

12 Aug 

2024: 82,290 

Canadian / 

European Wildfires

24 Jul 2024: 79,011

Ukraine/Russia war,

CA & Canada 

wildfires27,342 

Chile 

wildfires



GIBS – Global Imagery Browse Services

❑ Worldview is powered by GIBS

❑ An open visualization API serving 

>1000 actively maintained products 

from across EOSDIS

❑ >100k daily users across dozens of 

custom apps and GIS clients via 

open standards

❑ Very fast response time (<50ms) 

enables highly interactive use over 

space and time 

Imagery Providers 

(LANCE, SIPS, DAACs etc)

Worldview

Other Clients e.g. FIRMS

Scripts

GIBS Architecture



Use case examples

Research to Applications



Increasingly diverse user base
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Use Case Examples

Supporting across scales…individual wildfire event to global 

forecasting; bridging the gap between research and 

applications

1. Wildfire modeling, management, monitoring

2. Modeling/Analysis

3. Forecasting

4. Informing Air Quality

5. Highlighting impact of disasters



Wildfires

Credit: NWT/ECC



Modeling/Analysis - ECMWF



Forecasting - GMAO



Informing Air Quality



8/29/24



User-centered evolution



User-centered evolution

❑ Informed by a user working group

❑members represent NRT community

❑ Guidance, feedback, suggestions for new products



Partnerships with
NASA Programs



Partnerships with NASA programs

❑ Sits at intersection of NASA’s Earth Science Data 

Systems (ESDS) and NASA’s Earth Action program

❑ NASA’s Earth Science to Action Strategy

❑ Ready conduit for support ES2A



Partnerships with NASA programs

Expanding needs, expanding missions, concentrated 

engagement with other programs

2 examples:

 NASA Mission Engagement team

 NASA’s Satellite Needs Working Group (SNWG)



Parnerships with NASA programs
❑ NASA Mission Engagement team

❑ Embed/advocate for NRT in mission design 

❑ Ensure efficient communication

❑ Identify efficient additions

❑ Increase awareness of LANCE and needs of NRT community



Partnerships with NASA programs
NASA provides support to the Satellite Needs Working 
Group, including evaluating surveys and formulating solutions 
to meet US government agency decision-making needs. Many 
needs relate to NRT data applications.

LANCE hosts several SNWG NRT solutions:
❑ TEMPO NRT products
❑ ICESat-2 Quick Look products
❑ To come: HLS low latency products



Looking to the future



Looking to the Future

❑ TROPICS

❑ Tempo

❑ PACE

❑ Decommissioning of Terra, Aqua, Aura

❑ Sentinel-3 project



TROPICS Update
Time-Resolved Observations of Precipitation structure and storm Intensity with a Constellation of Smallsats

TROPICS Pathfinder Launched June 
2021

● Mission ended 12/2023

TROPICS Constellation Launched May 
2023

● TROPICS-03 -05, and -06 are operational with 
degraded geolocation due to GPS issues

● TROPICS-07 is still not producing science data 
due to a communication issue between the 
payload and spacecraft bus since August 2023

Slide courtesy of Jess Braun (Univ of Wisconsin-Madison) and 
Vince Leslie (MIT Lincoln Laboratory)



Decommissioning of Terra, Aqua, Aura
Impact on LANCE

❑ VIIRS data is available in LANCE for continuity with MODIS Aqua (PM)

❑ OMPS data is available in LANCE for continuity with OMI

❑ Sentinel 3: potential for continuity with MODIS (AM); LANCE Pilot Study focus

❑ Fire product from EUMETSAT for FIRMS; 

❑ Corrected Reflectance and Land Surface Reflectance for Worldview.

Terra decommission in FY27

Aqua decommission in FY26

Aura decommission in FY25

• AIRS Atmospheric Infrared Sounder

• AMSR2 Advanced Microwave 
  Scanning Radiometer 2 

• ICESat-2 Advanced Topographic Altimeter System

  (ATLAS) on the Ice, Cloud, and land Elevation 
   Satellite-2

• MLS Microwave Limb Sounder

• MODIS Moderate Resolution Imaging 

  Spectroradiometer 

•MOPITT Measurement of Pollution 
  in the Troposphere 

• OMI Ozone Monitoring Instrument 

• OMPS Ozone Mapping Profiler 
Suite 

• SMAP Soil Moisture Active Passive 

• VIIRS Visible Infrared Imaging 
  Radiometer Suite

https://www.earthdata.nasa.gov/data/instruments/airs/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/amsr2/near-real-time-data
https://www.earthdata.nasa.gov/data/platforms/space-based-platforms/icesat-2
https://www.earthdata.nasa.gov/data/instruments/mls/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/modis/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/mopitt/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/omi/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/omps/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/smap-l-band-radiometer/near-real-time-data
https://www.earthdata.nasa.gov/data/instruments/viirs/atmosphere-near-real-time-data


Sentinel-3 Project

Adapt the MODIS algorithms to provide consistency with the quality and accuracy of the MODIS products.

❑ Goal 1/Fire:  Next steps: continue to review and assess the updated product from EUMETSAT and determine if it is suitable 

for use in FIRMS and Worldview as a replacement for Terra MODIS. 

Develop a fire-appropriate interpolation scheme for combining SLSTR bands F1 and S7 and implement this as a post-swath-

reconstruction processing step in the production chain. Develop Level-2, Level-2G, and Level-3 active fire products based 

on this that will provide consistency with the Terra MODIS Active Fire product suite (MOD14, etc.).

❑ Goal 2/Corrected Reflectance (CR): Operationalize the CR process evaluated during the pilot study. Imagery from S-3A 

and S3-B will be fused and delivered to GIBS to provide a continuation from the “morning” MODIS Terra imagery that users 

rely on in Worldview and FIRMS. 

❑ Goal 3/Land Surface Reflectance: Reconstruct Level 1 swath data.  Develop an atmospherically-corrected LSR product 

from Sentinel-3 (S3) L1 TOA product that will provide continuity to the Terra MODIS LSR suite (MOD09). This will provide 

the capability for generating additional NASA products from S3, should that be needed.





earthdata.nasa.gov

Thank You
For more information on NASA’s LANCE (Land, Atmosphere Near real-

time Capability for Earth observation

NASA LANCE
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