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Science Drivers for Sentinel-2 Data

" Increase temporal coverage to improve
probability of cloud-free acquisitions to
enable the study of forest dynamics,
vegetation phenology, agricultural monitoring

and crop type mapping
®= Augmentation of the Landsat data record

" Science assessment of new spectral bands
and increased spatial resolution
" 10 meter VNIR
= 20 meter “red edge”
" 60 atmospheric characterization
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Comparison of Landsat & Sentinel-2
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Background of USGS & NASA Collaboration

" Multiple products will be made available including L1C that is
analogous to Landsat L1T. It is anticipated that 900GB of
downlinked data per day per satellite will be processed to L1C by
ESA.

" L1C product is ortho-rectified Top of Atmosphere (TOA) reflectance
provided as 100x100km? tiles with data size of 500MB. L1C product
is 12-bit, and includes coefficients to convert to radiance, a QA band,
and systematic processing for data between +84 degrees north and
-54 degrees south.

" 1.6TB/day/satellite

" NASA and European
collaboration to generate
surface reflectance and
biophysical parameters
available for distribution.

= USGS




L1C Granularity - Tiling approach

" Global Reference System in UTM space (62x82 grid zones)

" Each grid zone is split into 100x100km (TBC) UTM “tiles”

° An average orbit covers ~200 tiles, i.e. 10° /year/satellite.

" One tile weights ~ 500MB with all bands e T
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USGS Plans for Sentinel-2 Data

" Presented Investigation Summary “Sentinel-2
Augmentation to Landsat Data Record™ to
Land Remote Sensing Program October, 2014

" Scope and Ops Con assumptions used for analysis

" Investigation Analysis & Findings

" Architecture Recommendation & Implementation Summary
" Risks & Considerations

" Work packages and associated cost estimates

" Collaborating with NASA on pre-flight
calibration and data characterization to define
Science data processing to enable Landsat
and Sentinel-2 data synergy

ZUSGS



Implementation Tiers and Options

= Implementation Tiers:

v" Tier 1: EROS will pull a copy of all L1C data from ESA, create single tile based products
from ESA multi-tile based products, host a copy at EROS, generate a Full Resolution
Browse (FRB) and enable basic data discover capabilities (no other processing included)

= Tier 2: In addition to Tier 1, add a minimal amount of processing necessary to increase usability of the data,
including reformatting data to be more consistent with Landsat Level 1 and resampling the Level 1C data to a
30m common grid and tiling scheme (Landsat-like) for distribution as an on-demand Landsat-like product

= Tier 3: This is a separate and parallel scenario to Tier 2 to render the MSI data interoperable with Landsat and
significantly increase the usability/utility of the data for research/applications and makes the data as seamlessly
similar as possible to Landsat data for the user (feasibility pending and therefore, not yet estimated)

= Additional defined options:

v" Option 1: Increased disk cache for S2 to 360 days and added 10% each year to improve
user experience

= Option 2: Generate surface reflectance products from S2 data and archive and distribute to the public
(currently assuming use of NASA Ames Research Center (ARC) for processing SR data)

= Option 3: Provide coincident search and discovery of both inventories (Landsat & S2) simultaneously in
EarthExplorer and provide aggregated results (feasibility pending and therefore, not yet estimated)

= Scope and Schedule remain contingent upon available funding

= USGS



Current Data Availability from ESA

" Current “operational” version of Copernicus
ground data processing system is 2.01

" This became effective for acquisitions starting
~December 12, 2015 and implemented December 17

= Data acquired during commissioning and up through

November to be reprocessed by the end of 2" quarter
of 2016

= ESA currently “bundles” data for 300Km by 300Km
geographic blocks

= USGS “unbundles” the SAFE files to build a tile-based
inventory

= ESA collecting ~2000 tiles/day
ZUSGS



USGS Sentinel-2 Inventory Status

= MSI Level-1C products
® Product bundles downloaded: 1485
" Tiles generated: 18,331
" Product bundles yet to be downloaded: 9718

" Science Data Hub contains 13,698 bundles
generated by old version of software and
11,491 generated by version 2.01

= USGS
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Known Issues

" Current Sentinel-2 Level-1C product generation was
suspended February 21 due to radiometric anomalies
that are currently being characterized

" |nternet-2 connectivity to the International Data Hub
(IntHub) via Geant expected by the end of March

" To date there has been no Internet-2 connectivity to any of the
Sentinel data hubs, resulting in poor network performance

" Cloud cover scores did not account for zero-fill

" Long file names cause problems for Windows OS,
but should be usable in Windows 10

&
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USGS suggestions for ESA consideration

=" Provide automated access to L1C products for the
International Data Hub

5 Similar to API'that is available on the Science Data Hub

" |ncrease number of concurrent connections allowed per
user id

5 Provide Database reconciliation tools for the
International Data Hub

5" Provide tile based rather than bundled tile L1C
products

=" Shorten file naming convention for L1C products

= Change cloud cover scores to pertain only to valid

image data (not to zero-fill)
" Implemented late February.

= USGS
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EarthExplorer — Bulk Download Application
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EarthExplorer — BDA on Desktop
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File Settings View Help

Destination

N A
D:\CommVault\Software\bda\

Free Space: 822,322,500.0 KB (784.2 GB)
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Downloads 4l Orders

Entity ID Select an order

Order ID Date Ordered Status

615471 02/16/2016 11:18:18 AM Available
619442 02/24/2016 1:07:32 PM Available
619526 02/24/2016 3:50:18 PM Available
620165 02/25/2016 7:50:12 PM Available
620314 02/26/2016 4:45:14 AM Available

620514 02/26/2016 1:50:49 PM Available
620521 02/26/2016 2:01:27 PM Available

@Order D [ ] |F—— '
Remaining: 0 Errors: 0
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EarthExplorer - BDA download

File Settings View Help

Destination

—
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D:\CommVault\Software\bda\

Free Space: 818,030,364.0 KB (780.1 GB)

Downloads
Order 620514

Entity ID Product Data Set File Size Status

S2A_OPER_MSI_L1C_TL_MTI__201512... L1C Tile in JPEG2000 format Sentinel-2 403.0 MB Pending
S2A_OPER_MSI_L1C_TL_MTI__201512...  L1C Tile in JPEG2000 format Sentinel-2 4567 MB  Pending
S2A_OPER_MSI_L1C_TL_MTI__201512...  LAC Tile in JPEG2000 format Sentinel-2 4864 MB Pending
S2A_OPER_MSI_L1C_TL_MTI__201512... L1C Tile in JPEG2000 format Sentinel-2 16.9 MB Pending
S2A_OPER_MSI_L1C_TL_MTI__201512... L1C Tile in JPEG2000 format Sentinel-2 3749 MB Pending

S2A_OPER_MSI_L1C_TL_MTI__201512... L1CTile in JPEG2000 format Sentinel-2 36.3 MB Pending
S2A_OPER_MSI_L1C_TL_MTI__201512... L1C Tile in JPEG2000 format Sentinel-2 150.4 MB Pending
S2A_OPER_MSI_L1C_TL_MTI__201512... L1C Tile in JPEG2000 format Sentinel-2 238.4MB Pending
S2A_OPER_MSI_L1C_TL_MTI__201512... L1C Tile in JPEG2000 format Sentinel-2 604.3 MB Pending -

Remaining: 14 scenes (4.3 GB) Errors: 0
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