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CEOS ARD for SAR

Current status

CEOS ARD specifications for Synthetic Aperture Radar (SAR) products:

Endorsed and available at http://ceos.org/ard

* CEOS-ARD for Synthetic Aperture Radar ~ * SEOS Analyste Ready Data
— Normalised Radar Backscatter (NRB)
— Polarimetric Radar (POL)
— Ocean Radar Backscatter (ORB)
— Geocoded SLC (GSLC) o SR
* Surface Reflectance (SR) v LT EY
* Surface Temperature (ST)
* Nightlight Radiance (NLSR)
* Agquatic Reflectance (AR)

Product Family Specifications
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CEOS-ARD for SAR

Product Family
Specification:

Analysis Ready Data ,
Synthetic

Aperture Radar
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Specifications for Data Providers

CEOS-ARD specs
(a.k.a. Product Family Specifications — PFS)

¢ “Guidance document” for data providers:
® Geometric corrections
° Radiometric corrections
® * General meta (ancillary) data

® Per-pixel (image) meta data

* Two levels of requirements
® Threshold (mandatory) requirement
¢ Goal (optional) requirement

CEOS-ARD for SAR

Metadata
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STAC CARD4L SAR Extension

STAC extensions
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® Developed in 2021 for optical and SAR
(NRB & POL) PFSs

Pull requests (1 Aetians

St ® Name change: CARD4L > CEOS-ARD

% m-mohr

provew | Code Biame o ®  Major revision in 2024

STAC CARDAL SAR Extension Specification

« Title: CARDAL SAR

« Identifier:

+ Field Name Prefix: card4] (shared with the CARDAL Optical Extension)
sitignore + Scope: ftem
e « Extension
READMEmd + Owner: @m-mohr
peciagaiien “This extansion spaciies how to create STAC ltems that comply to the product famiy speciication for either

SAR Norm: adiar Backscatter (NRB) products in version 5.5
+ SAR Polarimetric Radar (POL) produ sion 35
The following CARDAL metadata specificat
XML Tags throughout this document:

SAR Normalized Radar Backscattar (NRB) motad:
AR Polarimetric Radar (POL) metadata specification (
Document structure: In general, the flelds required in Jon are required to either meet the threshold (minimum) requirements by

the CEOS CARDAL metadata specification o are required fields in STAC. Any addtional optional field provided may lead to a higher
percentage for the CARDAL target (desired) requiremonts.

CEOS-ARD for SAR
General PFS structure

1. Radar Measurements
2. Per-Pixel Metadata (image data)
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CEOS-ARD for SAR

Normalised Radar Backscatter (NRB)

CEOS-ARD NRB

®  Radar Measurement data:
— Geometric Terrain Correction (ortho)
— Radiometric Slope Correction
— Backscatter expressed as gamma-nought, y°

®  Per-pixel metadata:
— Threshold (required):
®  Local Incidence Angle image
¢ Maskimage v Backscatter (HH) \° Backscatter (HV)
®  Acquisition ID image (for composite products)
— Goal (optional):
Scattering Area image
Gamma-to-Sigma ratio image
Ellipsoid Inc. Angle image
Noise power image (if applied)
Per-pixel DEM
®  General metadata:
— DQM; sp

ALOS-2 PALSAR-2
(Global mosaic)
Processing; JAXA EORC
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CEOS-ARD for SAR

Polarimetric Radar (POL)

RADARSAT-2 (MDA)
Processing:
F. Charbonneau (NRCan)

® CEOS-ARD Polarimetric Radar [POL]

— General Metadata, Per-pixel Metadata, Geometric &
Radiometric corrections near-identical to NRB

®  POL Measurement Data covers two product types:

— Polarimetric Decomposition
® Data Providers to decide what decompositions to offer to users
(e.g. Eigen value; Pauli, Freeman-D; Yamaguchi, etc.)

— Polarimetric Covariance Matrix
o Polarimetric phase and amplitude preserved
For polarimetric time-series and Pol-InSAR applications

Matrix element (1,1) Matrix element (2,2) Matrix element (3,3)
REAL REAL REAL

0BT/ E1T Lres

HH intensity HV intensity WV intensity

9359924216967 36409 HatorCanter requencys

o louserat oatades Matrix elements (1,2) (1.3) & (2,3)
COMPLEX (Re + Im): Polarimetric phase

CEOS-ARD for SAR
Ocean Radar Backscatter (ORB)

CEOS-ARD ORB - Simplified version of the NRB product for
ocean applications

®  Radar Measurement data:
— Geoid-corrected backscatter
— Expressed as ¢

L]

Per-pixel metadata:

— Threshold (required):

®  Geoid Incidence Angle image

®  Mask image (including land mask)
Acquisition ID image (for composite products)
— Target (desired):

oY Backscatter (VV) o® Backscatter (VH)

®  Noise power image (if applied)
®  Per-pixel Geoid b
L]

Look Direction image
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CEOS-ARD for SAR

Geocoded SLC (GSLC)

Complex

InSAR phase
backscatter (y°)

CEOS-ARD Geocoded Single-Look Complex [GSLC]

®  Radar Measurement data:

®  Backscatter in complex format (1+Q) from which both amplitude

and phase can be derived
Radiometry: Radiometric slope correction, expressed as y°
Geometry:
= Ground-based map projection (i.e. not slant range)
= Corrected relative to a common reference orbit >
Co-registered GSLC images in a stack have same geometry >

interferometric applications feasible by simple image math Gamma-to-Sigma

\, ratio image

Radar Unit Look
Vector Grid
image

®  Per-pixel metadata (Threshold):

®  Local Incidence Angle image
Mask image
Acquisition ID image (for composite products)

ece ) ALDSZ GSLC.320933650.150722-180819. rstadta

YU SNUDS: Co0S.Org/art/ 11es PES/SARAVL.B/C

RCM1 @CSA Proc. F. Charbonneau, NRCan

CEOS-ARD for SAR
One PFS to Rule Them All

CEOS ARD for Synthetic Aperture Radar (CARD4SAR) PFS

Single specification document for all CEOS-ARD SAR products:
—NRB, POL, ORB, GLSC

¢ Goals:

— Ensuring consistent parameter names and specifications across
all SAR PFSs

— Simplifying revisions and change tracking

— Maintains PFS clarity and readability while describing multiple
products

—No changes to (Threshold) specifications for endorsed PFSs

¢ The CEOS-ARD for SAR product specification was endorsed and
released in October 2023




CEOS ARD

Synthetic Aperture Radar

More information at http://ceos.org/ard
CEOS-ARD sample products: https://gofile.me/6A5cs/t8W6ExxXRA

CEOS Analysis Ready Data




