
NASA MuSLI Program

• NASA Multi-Source Land Imaging (MuSLI) Team is a research program designed
to advance use of multi-source remote sensing data for land monitoring

• Solicited 2014 through NASA Land Cover/Land Use Change Program
• Three-year projects (2015-17)
• Re-competed in 2017 for second three year cycle

• Objectives:
• Develop algorithms and prototype products that make use of multiple satellite  sources & time series approaches

• Focus on Landsat and Sentinel-1 & 2
• Focus on evolving continental-scale products analogous to what is available from MODIS, but at moderate resolution (<100m)

• Understand challenges associated with algorithms & processing streams that  incorporate multiple satellite systems
• Develop stronger community of practice among US and international (especially EU)  researchers



2

• Merging Sentinel-2 and Landsat data streams can provide 2- 3 day global 
coverage

• Goal is “seamless” near-daily 30m surface reflectance  record including 
atmospheric corrections, spectral and BRDF  adjustments, regridding

• Project initiated in 2012 as collaboration among NASA GSFC,
UMD, NASA Ames

• Prototype for a multi-sensor Analysis Ready Data product

Harmonized Landsat Sentinel-2 (HLS) Project

Cloud free

Potential Revisit using  different Virtual Constellations

S2A+S2B+L8 Mean Revisit period (in days)

Masek et al. 2019



HLS spectral bands https://hls.gsfc.nasa.gov/test-sites/



HLS processing https://hls.gsfc.nasa.gov/test-sites/



HLS tiling https://hls.gsfc.nasa.gov/test-sites/



HLS (v1.4) Data Set (released Nov 2018)

• 105 Global Test Sites (3904 MGRS tiles)
• >37 million sq. km2 (~25% global land)
• < 7 day latency

• https://hls.gsfc.nasa.gov

• Public access

• S30, L30 data available (via HTTPS)

• QA, Product documentation

• Products also available via S3 storage for AWS users

Masek et al. 2019



HLS sites/coverage https://hls.gsfc.nasa.gov/test-sites/
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HLS - Next Steps

HLS team working on algorithm improvements for v1.5 (end-2019):
•Improved BRDF implementation

• C-factor (Roy et al., 2016) with only view angle normalization (nadir looking)
• Franch et al (2019) approach with view and SZA normalization
• Inclusion of solar & view angles - possibly in separate file

•Improved S30 cloud mask
• Bug fixes in LaSRC cloud algorithm
• Substitution with Fmask for Sentinel (Zhu)

•NASA ESD & USGS to transition operational HLS  processing to USGS EROS in 
2020



HLS products https://hls.gsfc.nasa.gov/test-sites/



https://hls.gsfc.nasa.gov/test-sites/


