
David B. Jarrett - NASA Headquarters 
Jeff G. Masek – NASA Goddard Space Flight Center 
CEOS Land Surface Imaging Virtual Constellation Meeting 
February 22, 2016 1 



2 

!"#$%&'%()*+#,#+*&-"%&.(#%+/0(&+%%1&2)'&()+/+3#-4&5#-"&-"%&
6784%9'&:9+1.9-&'%()'1;&5%&9'%&.%%#+*&+%5&-'%+1.&<&
)==)'-3+#/%.&#+&$9+1&'%>)-%&.%+.#+*&
!
"! Evolving	
  user	
  needs	
  for…	
  

"! Improved	
  temporal	
  revisit	
  
"! Addi6onal	
  spectral	
  coverage	
  &	
  resolu6on	
  
"! Integra6on	
  with	
  other	
  modali6es	
  (lidar,	
  radar)	
  

"! Increasing	
  use	
  of	
  “small	
  sat”	
  pla@orms	
  and	
  distributed	
  architectures	
  
"! Increasing	
  number	
  of	
  commercial	
  imaging	
  systems	
  
"! Poten6al	
  synergy	
  with	
  interna6onal	
  systems	
  (e.g.	
  Sen6nel-­‐2)	
  
"! High-­‐performance	
  compu6ng	
  and	
  increased	
  emphasis	
  on	
  informa6on	
  

rather	
  than	
  images	
  
&
?3'&("9$$%+*%&#.&-)&91@9+(%&-"%&>%9.3'%>%+-&(9=9A#$#-4;&
5"#$%&='%.%'@#+*&()+/+3#-4&9+1&()+.-'9#+#+*&=')*'9>&().-.&
!



Sustainable Land Imaging (SLI) in the 
PresidentÕs FY17 Budget 

A 3-part program for a sustainable and responsible land imaging program through 
2035: 

 

1.! Landsat 9 (fully Class-B rebuild of Landsat 8) anticipated to launch in FY 2021 
•!Low programmatic risk implementation of a proven system with upgrades to 

bring the whole system to Class B 

2.! Land Imaging Technology and Systems Innovation 
•!Hardware, operations, and data management/processing investments to 

reduce risk in next generation missions 

3.! Landsat 10, Class B full spectrum, to launch ~2027-2028 
•!Mission architecture to be informed by the technology investments (2015-), 

leading to definition ~2020 
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SLI: NASA Present Status 
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Landsat 9 
PACE 

NI-SAR 
SWOT 

TEMPO 
JPSS-2 (NOAA) 
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SORCE, 
TCTE (NOAA) 

NISTAR, EPIC 
(NOAA’S DSCOVR) 

QuikSCAT 

EO-1 
Landsat 7 
(USGS) Terra 

Aqua 

CloudSat 

CALIPSO 

Aura 

SMAP 

Suomi NPP 
(NOAA) 

Landsat 8 
(USGS) 

GPM 

OCO-2 

GRACE (2) 
OSTM/Jason 2 
(NOAA) 

       

Formulation 
Implementation 
Primary Ops 
Extended Ops 

Earth Science Instruments on ISS:  
RapidScat, CATS, 
LIS, SAGE III (on ISS), TSIS-1, OCO-3, 
ECOSTRESS,  
GEDI, CLARREO-PF 
 
        Moderate Resolution Land Imaging  

Sentinel-6A/B 

NASA Earth Science Missions 



NASA is investing in synergistic use of international data sources to  
improve land monitoring 
 
•! Multi-Source Land Imaging Science (MuSLI) Team 

•! Solicited through the Land Cover / Land Use Change (LCLCU) 
research program 

•! 3-year activity to prototype land products from fusion of international 
systems, with focus on Sentinel-1,2 and Landsat  (see next slide) 

•! Coordinated with ESA SEOM (Scientific Exploitation of Operational 
Mission) Program 

•! Harmonized Landsat / Sentinel-2 (HLS) Reflectance Products 
•! Goal:  seamless, near-daily 30m surface reflectance record from 

Landsat-8 and Sentinel-2a,b 
•! Includes common atmospheric correction, spectral & BRDF 

adjustment, resampling to common grid & frame (“data cube” concept) 
•! Collaboration among NASA GSFC, ARC, and UMD 
•! Implemented on NASA Earth Exchange (NEX) – initially as a series of 

test sites. 

NASA Science Activities 
Relevant to LSI-VC 
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NASA Multi-Source Land 
Imaging Projects 
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Landsat – 8 (L1T) 
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S2 MSI (L1C) 

Spatial: 10m, 20m, 60m (Same as S2 
L1C) 
Spectral: MSI spectral response 
Bands:  All MSI  
Temporal: All  Sentinel-2 L1C granules 
Nadir-adjustment: No 

PMQ&MX&7J>&

Spatial: S2 tiling system @ 30m 
Spectral: L8 spectral response + MSI red 
edge 
Bands:  All MSI 
Temporal: All  Sentinel-2 L1C granules 
Nadir-adjustment: Yes 

?:Q&MX&7J>&

Spatial: S2 tiling @ 30m 
Spectral: L8 spectral response  
Bands:  All L8 (OLI + TIRS TOA) 
Temporal: All  Landsat-8 granules 
Nadir-adjustment: Yes 
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Spatial: S2 tiling system @ 30m 
Spectral: L8 spectral response, +  MSI Red Edge + L8 
TIR 
Temporal: 5-day “best pixel” based on min AOT 
Nadir-adjustment: Yes 

USGS L8 
SR 
Product 
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NASA’s Earth Science Division 
Research Flight 

Applied Sciences Technology 
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