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Background

Landsat TM data was used to validate 

simulated GOES-R snow cover 

product. 

2010
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Background

Landsat TM data was used to validate 

simulated GOES-R snow cover 

product. 

In a side discussion with Mitch Goldberg question 

raised about potential use of Landsat data to 

routinely validate GOES-R land products.
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Data archived at various facilities in various data formats (HDF, GeoTIFF, NetCDF) and map 

parameters (grid cell size, map projection, corner coordinates). Comparative analysis of 

data/products not user friendly.

Background
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Land Processes DAAC User 

Working Group

UWG activities included:

“Mechanisms to enhance user access to 

data, including user interface attributes 

and modes of data distribution”

LP DAAC Charter 



Prototype web page 

developed by Oak Ridge 

National Laboratory DAAC in 

collaboration with 

NOAA/NCDC.

Background

Comparative Analysis Example



Multi-date coincident satellite 

and in situ surface temp. data 

Background



Multi-date coincident satellite 

and in situ surface temp. data 

Background

Option for tabular data 



Background

LPCS Foundational Goal

User Friendly System: Physical location of data/products, data format, 

and the geographic projection, etc., should be transparent to users' goal 

of comparative analysis of satellite data and products. 



Background

LPCS Foundational Goal

User Friendly System: Physical location of data/products, data format, 

and the geographic projection, etc., should be transparent to users' goal 

of comparative analysis of satellite data and products. 

LPCS:

• A web-based system

• For comparative analysis of higher-level (level 2+) land products 

• For Global analyses including pre-defined and user-defined locations 

• Includes transparent data inventory, access, and retrieval

• User-defined output includes customized images, charts, and tabular 

products based on co-registered data



• L 8 OLI, Terra and Aqua MODIS, and S-NPP VIIRS

• 4 to 11 dates, 1 May – 30 Sept. 2017

• 20 X 20 km spatial sample

• USCRN Station: Shabbona, IL

Product Preview

Input products: Surface Reflectance

L 8 OLI                                                                  MODIS        VIIRS                                    



Output products: graphical trending information

• L 8 OLI, Terra and Aqua MODIS, and S-NPP VIIRS

• 4 to 11 dates, 1 May – 30 Sept. 2017

• 20 X 20 km spatial sample

• USCRN Station: Shabbona, IL

red channel
n-IR channel

SWIR channel

Product Preview

Input products: Surface Reflectance



Additional output products: geographically registered images for each sensor ….

L 8 OLI                       Terra MODIS                   Aqua MODIS                   VIIRS

15 September 2017, 50 m spatial 

resolution (per pixel)



Additional output products: geographically registered images for each sensor ….

VIIRS near-IR channel 

values for selected study 

area.

… and tabular information

L 8 OLI                       Terra MODIS                   Aqua MODIS                   VIIRS

15 September 2017, 50 m spatial 

resolution (per pixel)



Data Inventory and Ordering

Inventory and ordering of data based on 

metadata stored within LPCS.

Data currently retrieved resides on variety 

of platforms including spinning disks and 

Cloud. 

Data retrieval includes public views of 

existing databases and APIs or common 

services.

System Example



Any location observed by satellites is a potential characterization site. 



Locations can be manually selected, alternatively …   



pre-defined locations are available for several cal/val networks



pre-defined locations are available for cal/val networks and meteorological networks. 



Selection of a USCRN station. 



Selection of date(s) for search of data. 



Select sensors and products for analyses and output products. 



Results menu icons provide;  view of sensor browse images.



Results menu icons provide;  metadata associated with image.



Products are selected by clicking on shopping cart.



Select other data sets to review 



After all images selected, click on Item Basket.



Data Inventory and Ordering

Inventory and ordering of data based on 

metadata stored within LPCS.

Data currently retrieved resides on variety 

of platforms including spinning disks and 

Cloud. 

Data retrieval includes public views of 

existing databases and APIs or common 

services.

Data Product Definition and 

Customized Processing

Output products selected, associated 

parameters defined, and software tools 

engaged. 
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Select specific output 

products. 
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Define output image 

product details. 
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Define output image 

product details. 
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Define output image product 

details… 
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Define output image product 

details… 



Define output image product 

details… 

..and Submit Order 



Data Inventory and Ordering

Inventory and ordering of data based on 

metadata stored within LPCS.

Data currently retrieved resides on variety 

of platforms including spinning disks and 

Cloud. 

Data retrieval includes public views of 

existing databases and APIs or common 

services.

Data Product Definition and 

Processing

Output products selected, associated 

parameters defined and software tools 

engaged. 

Output to Users

Users emailed notification of location 

of data for retrieval.



Notification by email when order 

received and when order completed.



Products can be downloaded 

in bulk or individually.

Notification by email when order 

received and when order completed.
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Standard output includes 

mean and standard 

deviation of individual 

channels

Red

Near IR
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Standard output available 

includes mean and 

standard deviation of 

individual channels and 

available indices. 

NDVI



Summary

LPCS output products for comparative analysis 

Charts    
Tables    

Images    

DATE DOY MINIMUM MAXIMUM MEAN STDDEV VALID

6/2/2017 153 -990 9520 3229.074 1555.898 yes

7/20/2017 201 101 10000 8214.904 1145.177 yes

9/15/2017 258 -476 9871 7540.721 1240.008 yes

9/22/2017 265 -963 9585 6211.303 1462.924 yes
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DATE DOY MINIMUM MAXIMUM MEAN STDDEV VALID

6/2/2017 153 -990 9520 3229.074 1555.898 yes

7/20/2017 201 101 10000 8214.904 1145.177 yes

9/15/2017 258 -476 9871 7540.721 1240.008 yes

9/22/2017 265 -963 9585 6211.303 1462.924 yes

L-8

Terra

Aqua

VIIRS

ABI

DOY Mean

125 0.253

153 0.274

183 0.593

198 0.735

220 0.744

244 0.693

258 0.592

265 0.493

Tabular data provided allows comparisons with other datasets not yet included in 

LPCS (e.g., GOES-R ABI).

DATE DOY MINIMUM MAXIMUM MEAN STDDEV

5/7/2017 127 1765 7636 3189.299 807.0195

6/1/2017 152 1251 8463 3442.144 962.1462

6/2/2017 153 2545 7249 3619.127 726.6305

6/5/2017 156 2001 8290 3469.201 904.9535

6/6/2017 157 2189 7947 3659.676 866.1145

6/10/2017 161 1334 8610 3683.096 860.873

7/2/2017 183 3084 8849 7060.255 817.3158

7/17/2017 198 3001 9464 8600.771 823.0952

8/8/2017 220 2041 9397 8603.319 765.1748

9/1/2017 244 4094 9082 8509.106 589.9479

9/15/2017 258 4362 8269 7370.223 551.6571

9/22/2017 265 3660 7464 5871.323 661.9657

DATE DOY MINIMUM MAXIMUM MEAN STDDEV

5/7/2017 127 233 8474 3446.17 954.8507

6/1/2017 152 1476 9044 3441.588 1113.316

6/15/2017 166 1048 9090 4628.96 1053.724

7/7/2017 188 1279 10000 7806.221 1111.188

7/17/2017 198 3231 9505 8625.095 759.8318

8/8/2017 220 1352 10000 8544.837 1371.329

9/1/2017 244 1470 9416 8670.06 764.6199

9/15/2017 258 1804 8843 7334.46 884.0544

9/22/2017 265 214 8589 6222.955 1061.24
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Example of additional analysis possible with provided tabular data.  

LPCS provides a comparison of 

the products as produced by the 

various agency/organizational 

providers.

There are no additional 

adjustments to the data for any 

spectral band pass, atmospheric 

correction differences, or any 

other inherent differences in the 

products.



Summary

Available and planned sensors and output products.

Sensor

Product  

Landsat

ETM+

OLI

Terra & 

Aqua

MODIS

S NPP

VIIRS

GOES

ABI*

Sentinel-2

MSI
In situ

Surface Reflectance

NDVI

Land Surface Temp N/A

Albedo

Available

In development

Planned

*GOES ABI products initially derived from TOA reflectance.
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Summary

Additional documentation on LPCS.
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Website: https://lpcsexplorer.cr.usgs.gov/

Contact: Kevin Gallo: NOAA/NESDIS/STAR

kevin.p.gallo@noaa.gov

Thank you

https://lpcsexplorer.cr.usgs.gov/
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