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A proof of concept example is proposed that will 
assist in development of a proposal in response 
to SIT-33-14. This conceptual example will 
include GEO and LEO products acquired over a 
brief (20-day interval) for an Analysis Ready Data 
grid cell located within the Conterminous USA.

The primary emphasis of this GEO/LEO effort 
will be to provide technical guidance for 
development of a formal proposal in response 
to SIT-33 Action item 14.  A land application case 
study, Multi-Sensor Monitoring of Vegetation 
Condition, was selected  for this example as this 
effort is being initiated within the CARD4L effort 
of the Land Surface Imaging-Virtual 
Constellation.

SIT-33-14 (NOAA and CSIRO): Develop a proposal with appropriate CEOS entities for a 
GEO-LEO application case study using CARD4L and multiple datasets.
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The location of this initial example 
within the CONUS will permit inclusion 
of several data sets that are presently 
available in a near-ARD format within 
this region. 

The sensor data/products proposed for 
this conceptual example will include 
those available from GOES-16 (Advanced 
Baseline Imager), Aqua and Terra 
(MODIS), S-NPP (VIIRS),  Sentinel-2 
(MSI), and Landsat 8 (OLI) platforms.

Landsat 8



5

Based on the CARD4L product 
specifications and interests expressed 
by CSIRO the conceptual example will 
include Visible and Near-IR Reflectance, 
Normalized Difference Vegetation 
Index, and Land Surface Temperature 
products. 

A 20-day interval is proposed for the 
duration for the initial product suite. 
This interval would permit observation 
of green vegetation with at least one 
revisit cycle by the Landsat 8 OLI sensor 
for the selected ARD grid cell. 
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Example of single-day visible band GEO-LEO data for a single US 
ARD tile.  

This tile includes several in situ networks 
(SURFRAD and USCRN) that measure surface 
reflectance, land surface temperature, soil 
moisture, and additional variables. 

The tile is located in a region with vegetation, and 
low frequency of cloudy days during summer 
months. 

CONUS ARS tile h12 v03.

Surface Radiation Budget 
Network  (SURFRAD)  station
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Sensor data evaluated for the single-day (30 May 2017) GEO-LEO 
example. 

Landsat OLI

S-NPP VIIRS

Terra (and Aqua) MODIS

GOES-16 ABI

Sentinel-2 MSI



Sensor/
Waveband

GOES
(ABI)

MODIS Landsat 8 
(OLI)

VIIRS Sentinel-2
(MSI)

(µm) 0.59 -0.69 0.62 – 0.67 0.64 – 0.67 0.60 – 0.68 0.64 – 0.68

GEO LEO

GEO and LEO visible band comparison

8

Visible band wavebands

Sensor/
Resolution 

GOES
(ABI)

MODIS Landsat 8 
(OLI)

VIIRS Sentinel-2
(MSI)

(m) 500 250 30 375 10

GEO LEO

Visible band native spatial resolution

In this single-day example, all data were mapped to the Landsat 30 m spatial 
resolution. 



Sensor/
Channels

GOES1

(ABI)
MODIS2 Landsat 8 

(OLI) 3

VIIRS2 Sentinel-2
(MSI)

(µm) 80 MB 7.4 MB 40 MB 100 MB na*

GEO LEO

GEO and LEO visible band comparison
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Nominal data volumes of native products

*Sentinel-2 MSI data were not available for this single-day example.

1. GOES single CONUS scene, visible band (NetCDF)
2. MODIS (HDF4) and VIIRS (HDF5) single sinusoidal tile, includes additional 

bands and data
3. OLI single ARD tile, single visible band (GeoTIFF)



Sensor/
Channels

GOES1

(ABI)
MODIS2 Landsat 8 

(OLI) 3

VIIRS2 Sentinel-2
(MSI)

(µm) 98 MB 98 MB 40 MB 98 MB na*

GEO LEO

GEO and LEO visible band comparison
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Nominal data volumes of products mapped to Landsat 30 m CONUS ARD tile

*Sentinel-2 MSI data were not available for this single-day example.

1. GOES single visible band (GeoTIFF)
2. MODIS and VIIRS visible band (GeoTIFF)
3. OLI single ARD tile, single visible band (GeoTIFF)



30 May (day 150) 2017: Visible Channel Reflectance for CONUS ARD tile h12 v03.

Landsat 8               Terra MODIS                Aqua MODIS               S-NPP VIIRS   

1748 UTC             1717 & 1855  UTC       1858 & 2038  UTC     1933 & 2113 UTC        
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30 May (day 150) 2017: Visible Channel Reflectance for CONUS ARD tile h12 v03.

Landsat 8               Terra MODIS                Aqua MODIS               S-NPP VIIRS   

1748 UTC             1717 & 1855  UTC       1858 & 2038  UTC     1933 & 2113 UTC        

L

E

O

Low             High

Visible Reflectance



13

Issues/Concerns with GEO-LEO effort

• MODIS and VIIRS products may require processing to mosaic several sinusoidal tiles of 
data into a seamless product for direct comparison with other data mapped within the 
ARD tile system. 

h11v04 and h10v04
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Issues/Concerns with GEO-LEO effort

• MODIS and VIIRS products are often comprised of several orbital paths (different 
times of data acquisition) which will influence temporal match-up with other data.
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Issues/Concerns with GEO-LEO effort

• Scaling of reflectance (and temperature) vary with sensors.

GOES-16 ABI
1857 UTC

Terra MODIS 
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Issues/Concerns with GEO-LEO effort

• Surface Reflectance for GOES ABI currently unavailable (TOA reflectance currently 
used for 30 May 2017 example).
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Issues/Concerns with GEO-LEO effort

• Landsat LST data currently unavailable (under production)
• Currently unable to retrieve map projection info for MODIS LST products.

Landsat 8 B10 temperature
1748 UTC 
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Once the initial 20-day  product is 
prepared its evaluation will be 
encouraged throughout the relevant 
CEOS VCs and WGs (e.g., GEOGLAM, 
WGISS, WCCV).

The VCs and WGs are requested to 
consider their respective contributions 
(e.g., additional data/products) for the 
next step,  a formal proposal as requested 
in response to SIT-33 action 14.

Additional global test sites (perhaps one per continent) and data products are solicited, 
for a combined GEO/LEO product similar to the conceptual example. The global GEO/LEO 
product will include locations within the coverage regions of GEO satellites that include 
sensors similar to the GOES ABI. In addition to data from other GEO satellites, the global 
product would also be expected to include sensors and data from additional LEO 
satellites. 

Contacts: Kevin Gallo (kevin.p.gallo@noaa.gov) and Steve Labahn (labahn@usgs.gov)

Next Steps
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Moderator: 
S. Labahn
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Discussion points for recommendations to proceed with GEO-LEO Application Case 
Study.

• 20 day interval?

• Additional Locations?

• Visible, near-IR, NDVI, and LST as available for OLI/TIRS, MODIS, VIIRS, MSI, and 
ABI?

• Utilize ABI and MSI TOA reflectance in absence of surface reflectance?

• Map data to Landsat spatial resolutions  or keep in native spatial resolution?

• Mosaic MODIS and VIIRS tiles or leave as mapped to CONUS ARD tile?

• Scale all variables (e.g., reflectance) from various sensors to common scale?

• Additional datasets?

• Data accessibility?

• Present this topic at SIT TW?


