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SAR Processing Overview

Satellite: Sentinel-1 A/B Revisit Time: 6 days (INSAR configuration)

INPUT product: S1_GRD_HR VV-VH (Sentinel-1 Interferometric Wide Swath Mode Ground Range Detected High Resolution Level-1
Product)

OUTPUT (SAR derived observables generated by the processing)

1) Terrain corrected absolute backscattering coefficient Sigma0O and Gammao linear scale (suffix: TC)

2) Terrain corrected and Radiometrically Normalised Kellndorfer (with Local incidence angle projected on the slant range plane)
backscattering coefficient Sigma0 and Gammao linear scale and after speckle removal in linear and db scale (suffix: RTC)

3) Terrain corrected and Radiometrically Normalised Small method backscattering coefficient Gammao linear scale and after speckle
removal in linear and db scale (suffix: FTC)

Script language: Bash LINUX calling functions libraries, embedding the SAR defined processing chains, and configuration file.
Use of POSITIONAL parameters to allow few processing combination
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Script features
« Selection of polarisation (VV or VH or VV and VH);

* Reading directly Sentinel-1 (A/B) data in ZIP;

* Option to apply a multi-looking process;

» Option for assembly (up to 3 slices)

» Option for Precise Orbit Ephemerides correction (RESORB, POEORB); in case not available use one in the product
» Option for selection of image interpolation method during Terrain Correction;

* Option for DEM selection: SRTM 3 sec or External DEM (APGB 5m);

» Radiometric Normalisation. Both the local incidence angle correction or local illuminated area correction (terrain flattening based
[RD-2]) can be implemented to compensate the topography and normalise the local variation of the scattering;

» Option for selecting different Output Coordinate Reference Systems (British National Grid, Irish Grid TM75 — EPSG 29902 , UTM-
WGS84);

* Option for the Speckle filtering (Refined Lee, GammaMap)
* Output format: GeoTIFF-BigTIFF format;

* Logging
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Positional parameters to be provided to the script for options selection

$1 - type of products to be processed: =1 GRD ; =2 SLC ## inserted to allow modularity for future SLC processing

$2 - number of slices to be processed (up to 3 adjacent slices):

$3 = polarisation to be processed: =1 (VV&VH); =2 (VV); =3 (VH)

$4 - Dem used in the processing: =1 (APGB); =2 (SRTM)

$5 - Precise orbits: =1 (RESORB if not found use the one in the product); =2 (POEORB)

$6 - Multilooking factor: =1 (Az=1 & Rg=1); =2 (Az=2 & Rg=2) etc:

$7 - Image interpolation method during terrain correction: =1 (nearest neighbour) =2 (bilinear) =3 (BICUBIC_INTERPOLATION)
$8 - DEM Resampling method during terrain correction: =1 (bilinear) =2 (e.g.: Bicubic INTERPOLATION)

$9 - CRS for Terrain Corrected outputs: =1 (OSGB 1936 - EPSG:27700); =2 (EPSG:29902); =3 (UTM WGS 84)

${10} - determines the type of applied speckle filter: 1 (=Refined Lee); 2 (=GammaMap)
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Processing script orchestration

JNCC_S1_GRD_MAIN_v2.1.sh

Processing_Polarisation_VH_v2.1.sh

Input
Sentinel-1 A
and B IW
GRDH VV-
VH (.zip)

C

JNCC_S1_VARS_OUTPRDIR_v1.0.lib

( )

Function to
generate variables
needed for the

processing, output

folder, log file
. > y

(

Processing_Polarisation_VV_v2.1.sh

-

\

Script

JNCC_S1_GRD_configfile_v.1.0.sh

/Configuration file
# Main input/ output directories

~N

N

# STATIC Variable for Log files
# Static SAR processing Parameters

o

N

# SW and processing chains directories

)

( SAR processing functions library

J

L

L Snap .xml chains

JNCC_SNAP_functions_v1.0.lib

6UTPUTS

Terrain corrected absolute backscattering coefficient Sigma0O and Gammao linear scale (suffix: TC)
Terrain corrected and Radiometrically Normalised Kellndorfer method backscattering coefficient Sigma0 and Gammao linear scale and

after speckle removal in linear and db scale (suffix: RTC)

Terrain corrected and Radiometrically Normalised Small method backscattering coefficient Gammad linear scale and after speckle

removal in linear and db scale (suffix: FTC)

roessing Log file

>

)

6 9 February, 2018

JNCC Sentinel-1 Backscatter Data Provision Service

AIRBUS



DEFENCE AND SPACE

Configuration file

### INPUTS directories
export MAIN_DIR="./JNCC/MAIN" ##== MAIN DIRECTORY with DEM, Input dataset and Outputs
export BASKET_INDIR="${MAIN_DIR}/Basket" ##== directory containing S1_GRDH.zip products to be processed
HitHH
export EXTDEMFILE="${MAIN_DIR}YEXT_DEM/APGB_Qugis.tif" ##== External APGB DEM
export EXTDEMNOVAL="-32768.0" ## External DEM No data value
##HH# OUTPUT directories
export MAIN_OUTDIR="${MAIN_DIR}/OUTPUT" ##== MAIN OUTPUT DIRECTORY where products output folders will be created
#iH#HH After Processing
export PROZIP_DIR="${MAIN_DIR}/ZIP_PROCESSED" ##== directory where S1.zip data are moved after processing
#H##H SW and processing xml chains directories
export GRAPHSDIR="./JNCC/script/xml|" ##== DIRECTORY with snap xml graphs for the processing
export SNAP_HOME="/opt/snap/bin" ##== SNAP (version 5) directory
export SCRIPT_DIR=*.JNCC/script"

### STATIC Variable for Log files

### Processing Parameters

#HH## UTM map projection parameters
export UTMPROJ="UTM Zone 31" ### e.g. "UTM Zone 30", "UTM Zone 22, South®
export centralmeridian="-3.0" ### e.g. "-3", "-51°
export false_northing="0.0" ### e.g. "0.0"
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Single Slice Processing

# SLICE-1 image: creation of variables needed for the processing, output folder ${SLICE_1 OUTDIR} and logfile ${SLICE_1 LOG}

For each TR POL (=VV, VH):
Processing in SAR GROUND RANGE geometry
# Border removal (select TR polarisation), Thermal Noise Removal, Absolute Calibration (sigma0, gamma0, beta0), Precise Orbit

GEOCODING of Absolute (ellipsoid) Sigma0 and Gamma0
# TR Absolute Sigma0 and GammaO Multilooked (if applied) and Terrain Corrected with SRTM3sec

# TR Absolute Sigma0 and GammaO Multilooked (if applied) and Terrain Corrected with APGB

GEOCODING and radiometric normalisation with Kellndorfer approach

# TR (if applied) Multilooked, Terrain corrected an Radiometric normalised Sigma0O and Gamma0 (Kellndorfer approach with projected SR local incidence angle) with
SRTM3sec

# TR (if applied) Multilooked, Terrain corrected an Radiometric normalised Sigma0 and Gamma0 (Kellndorfer approach with projected SR local incidence angle) with
APGB DEM

GEOCODING and radiometric normalisation with Small approach

# TR (if applied) Multilooked, Terrain corrected an flattened GammaO (SMALL method) with APGB DEM
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VV polarisation — single frame full resolution (10m)

|' @r] |<| |.JNCC | | MAIN | | OUTPUT | | SINGLE_FRAME | | BILINEAR_APGB | | 51A_12Jun2016_062939_063004 | |.WHGE°‘

Placesw 3¢ | Name

aminchella

(& Desktop

[ File system
Network

(¢) CentOS_6.6_Final
& Trash

Documents
Music
Pictures
Videos

(& Downloads
£ MmAIN

JNCC_S1_GRD_MAIN_v1.0sh1121112111

S1A_12Jun2016_062939 063004 VV_Gamma0_APGB_OSGB1936_FTC.tif
S1A_12Jun2016_062939 063004 VV_Gamma0 APGB_0SGB1936 FTC_SpkRL.tif
S1A_12Jun2016_062939_ 063004 VV_Gamma0_APGB_0SGB1936_FTC_SpkRL_dB.tif
S1A_12Jun2016_062939_ 063004 VV_Gamma0_APGB_OSGB1936_RTC.tif
S1A_12Jun2016_062939 063004 VV_Gamma0 APGB_0SGB1936 RTC_SpkRL.tif
S1A_12)un2016_062939 063004 VV_Gamma0_APGB_0SGB1936_RTC_SpkRL_dB.tif
S1A_12Jun2016_062939 063004 VV_Gamma0_APGB_OSGB1936_TC.tif
S1A_12Jun2016_062939 063004 VV_Sigma0_APGB_OSGB1936_RTC.tif

S1A 12Jun2016_062939 063004 VV Sigma0 APGB_OSGB1936 RTC_SpkRL.tif
S1A_12Jun2016_062939 063004 VV_Sigma0 APGB_OSGB1936_RTC_SpkRL_dB.tif
S1A_12Jun2016_062939_ 063004 VV_Sigma0_APGB_OSGB1936_TC.tif

Bilinear Interpolation for external DEM
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Bilinear Interpolation for the image resampling

v Size
2.5 GB
2.5 GB
2.5 GB
2.5 GB
2.5GB
2.5 GB
2.5 GB
2.5 GB
2.5GB
2.5GB
2.5 GB

=, 50%

Type

TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
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VH polarisation — single frame full resolution (10m)

10

5| | <||mncc| man|| output || siNGLE FRaME || BILNEAR APGB || S1A 12jun2016_062939_063004 ||.‘”'HHGE°‘

Places~ 3¢ = Name

aminchella

(& Desktop

[ File system
Network

(¢) CentOS_6.6_Final
& Trash

Documents
Music
Pictures
(&l Videos

(& Downloads
£ MAIN

JNCC_S1_GRD_MAIN_v1.0sh1131112111

S1A_12Jun2016_062939 063004 VH_Gamma0_APGB_OSGB1936_FTC.tif
S1A_12Jun2016_062939 063004 VH_Gamma0_APGB_OSGB1936 FTC_SpkRL.tif
S1A_12Jun2016_062939 063004 VH_Gamma0_APGB_0SGB1936_FTC_SpkRL dB.tif
S1A_12Jun2016_062939 063004 VH_Gamma0_APGB_OSGB1936_RTC.tif
S1A_12Jun2016_062939 063004 VH_Gamma0_APGB_0OSGB1936_RTC_SpkRL.tif
S1A_12Jun2016_062939 063004 VH_Gamma0_APGB_OSGB1936 RTC_SpkRL dB.tif
S1A_12Jun2016_062939 063004 VH_Gamma0_APGB_OSGB1936_TC.tif
S1A_12Jun2016_062939 063004 VH_Sigma0_APGB_OSGB1936_RTC.tif
S1A_12Jun2016_062939 063004 VH_Sigma0_APGB_OSGB1936 RTC_SpkRL.tif
S1A_12Jun2016_062939 063004 VH_Sigma0_APGB_OSGB1936 RTC SpkRL_dB.tif
S1A_12Jun2016_062939 063004 VH_Sigma0_APGB_OSGB1936_TC.tif

Bilinear Interpolation for external DEM
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Bilinear Interpolation for the image resampling

v Size
2.5 GB
2.5 GB
2.5 GB
2.5 GB
2.5 GB
2.5 GB
2.5 GB
2.5 GBE
2.5 GB
2.5 GB
2.5 GB

E  50%

Type

TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
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VV polarisation — 2 assembled consecutive frames assembled full resolution

(10m)

11

||§’«’f| | ¢ || aminchella ||JNCC|| MAIN || OUTPUT || S1A_12Jun2016_062939 063029 ||WHGED‘

Placesw

& aminchella

& Desktop

= File System

& Network

o) CentOS_6.6_Final

E Trash

{& Documents

& Music
& Pictures
I8 videos

& Downloads

Bl MAIN

JNCC_S1_GRD_MAIN_v1.0sh1221112111
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=4 Mame

S1A_12Jun2016_062939 063029 VV_Gamma0_APGB_0SGB1936_FTC.tif
S1A_12Jun2016_062939 063029 VV_Gamma0O APGB_OSGB1936 FTC_SpkRL.tif
S1A_12Jun2016_062939 063029 VV_Gamma0 APGB_0SGB1936_FTC_SpkRL_dB.tif
S1A_12Jun2016_062939 063029 VV_Gamma0_APGB_0SGB1936_RTC.tif
S1A_12Jun2016_062939 063029 VV_Gamma0_APGB_OSGB1936_RTC_SpkRL.tif
S1A_12Jun2016_062939 063029 VV_Gamma0_APGB_0SGB1936_RTC_SpkRL_dB.tif
S1A_12Jun2016_062939 063029 VV_Gamma0 APGB_OSGB1936 TC.tif
S1A_12Jun2016_062939 063029 VV_Sigma0 APGB_0OSGB1936 RTC.tif
S1A_12Jun2016_062939 063029 VV_Sigma0 APGB_OSGB1936_RTC_SpkRL.tif
S1A_12Jun2016_062939 063029 VV_Sigma0 APGB_OSGB1936_RTC_SpkRL_dB.tif
S1A_12Jun2016_062939 063029 VV_Sigma0 APGB_OSGB1936 TC.tif

Bilinear Interpolation for external DEM

VH polarisation is of same size
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Bilinear Interpolation for the image resampling

v  Size
4.8 GB
4.8 GB
4.8 GB
4.8 GB
4.8 GB
4.8 GB
4.8 GB
4.8 GB
4.8 GB
4.8 GB
4.8 GB

S 50%

]

Type

TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
TIFF image
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Backscattering Coefficient

Radar backscatter: Ellipsoid-normalisation

Conventional Radar Backscatter Ground llluminated Area

® Backscatter coefficients [dB/m?] are ratio of B° oy Ve

scattered to incident power per unit area: Ag=03,28,|A, =5,+5,|A
FP B B . B S ORNSS
B=k> p-L P o B
P, 8 As 4,

Ellipsoid

¢ Known: transmitted & received power P; & P, Model
Derive: incident & scattered power P; & P - o= A 1A =B tan6
from P; & P,

p—

o, LK) 1, AR 1 o, LB 1 -
B =k .=k Yi=k- - “ 8 0 0 0 g
A1) A, £(P) A, AB) A, A=> 0= -Ag/A,=[ -sin6

David Small (RSL UZH) - QWG ESRIN 2000.1027-28

Ellipsoid-normalisation
Calibrated sigma nought for detected products
can be derived as:
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Introducing Terrain-Normalisation

Name Symbol Normalisation Reference Derivation
Beta ﬁﬂ Area formed by Sample Intervals in ,8 =k PP,
Nought Slant Range / Azimuth Plane ﬁﬂ — ﬁ/ Ag
ST O Y Ellipsoid Ground Area ol = ﬁn AT A
Nought E P E Bl Lo
Gamma 0 Ellipsoid Ground Area projected in 0 _ RO
Nought yE plane L to Look Direction TE= ﬁ Aﬁ/ é?’
Gamma Py Integrated Terrain Area projected in 0 _ QRO
Taut }/T plane L to Look Direction Vr = ﬁ Aﬁ/A}’

Dawvid Small (RSL UZH) - QWG ESRIN 2009.10 27-28
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Backscattering Coefficient

Radar backscatter: slope-normalisation by LIM (local incidence mask)

Normalisation for local variation of scattering

area: 0 sin Opgy

Kelindorfer et al., TGRS, Sept. 1998.

ONorm = UEllipsoid * sin O I
Ell.
Opem
Local incidence angle projected Local incidence angle

into the range plane

AIRBUS
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Small method for slope normalisation

15

9 February, 2018

Local Incidence Angle Mask (LIM)

® The most common slope-normalisation
methodology found in the literature is best

placed between ellipsoid- and terrain-based
normalisation conventions

® Normalisation for local variation of scattering

area: o sin6
O norum = Of

sin@

® Fails to account for scattering area variations
caused by terrain in non-neighbouring DEM
samples

David Small (RSL UZH) - QWG ESRIN 2009.1027-28

JNCC Sentinel-1 Backscatter Data Provision Service

Kelindorfer et al.,, TGRS, Sept. 1998.
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Summary of Normalisation Conventions

Convention

Earth Model None Terrain

Reference Area | Aj A, A A, A,

Area Derivation | 6 -6, | 0,0, | 0,0 [ 8,8, [ 8,0,

DHM LM

A
. 4o o_B gL e A A
Normalisation | P = A, A |7 ] gl

=p"-sinf | = B° - tané,

16 9 February, 2018 JNCC Sentinel-1 Backscatter Data Provision Service AI RB US



DEFENCE AND SPACE

SAR Products in Map Geometry

17

9 February, 2018

GTC

NORLIM

RTC

0 0
O-E OI"}/E_

% o X

0 _ R0
o, =f -sinf,

Ye =B’ tanb,

o, SInb
O —
In 6
sin6
o sinf

VE"

sin @
m

Kellndorfer et al, TGRS, Sept. 1998.
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Terrain corrected absolute backscattering coefficient Gamma0O (TC)

[1] Gamma0_VV_db - [S1A 12Jun2016_062939 063004 VV_Gamma0 APGB_OSGB1936_TC] - [/

Ei

ile Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q- search [+1) ]
aB 2B LAse XTErina AN VD9 =

Product Explorer xl =) '-[1] Gamma0_WW_db x‘
D63004_VW_GammaO_APGB_0SGB1936_TC R % 7

Example of VV
polarisation
DEM: APGB
CRS: OSBG

Aeagqn ;:znbmd 2

163004_\W_Gamma0_APGB_OSGB1936_RTC_SpkRL_dB
063004_\W_Gamma0_APGB_0SGB1936_FTC_SpkRL_dB

- 1abeuepy sakeT ()

~

<

Naviga... xI Colour ... | Uncertai... | World View| (=

Jaﬁéuéw Jsel Ly

GLEEEE

Output - Explorer Selection x|

1/IUDI44L d1gmdu_vv

17:05:48: SigmaO_VV_db

17:08:28: CammaO_VV_db

17:09:58: [1] S1A_12Jun2016_062939_063004_VV_Signa0_APGB_0SGB1936_TC

17:10:03: [2] S1A_12Jun2016_062939_063004_VV_GCammaO_APGB_0SCB1936_RTC_SpkRL_dB
17:10:07: [3] S1A_12Jun2016_062939_063004_VV_GCammaO_APGB_0SGB1936_FTC_SpkRL_dB
17:10:09: Products
T 17:10:35: GammaO_VV
@ 17:10:40: GammaO_VV_db

~
v

X Y - Lat - Lon -- Zoom -- Level -  ©
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Terrain corrected and Radiometrically Normalised Kellndorfer Gamma0O

19

9 February, 2018

F

a% L85 e 8 <

ile Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

[1] Gamma0 _VV_db - [S1A 12Jun2016_062939 063004 VV_Gamma0 APGB_0SGB1936_TC] - [lhome/aminchella/JNCC/MAIN/OUTPUT/SINGLE_FRAME _

Product Explorer x] =
163004_\V/_Gamma0_APGB_OSGB1936_TC

163004_\W_Gamma0_APGB_OSGB1936_FTC_SpkRL_dB

163004_\V_Gamma0_APGB_OSGB1936_RTC_SpkRL_dB | -

~

<

= | - fe

Naviga... x| Colour ... | Uncertai... | World View | 21| 8

wElppmp

l. [1] Gamma0o_WW_db x|

Hr@ascsNyvROeR s DEED

Aieagn 1:>npcua 6

isbeueyy sakeT [

Output - Explorer Selection x
L7iUudi44l d1ygmav_vyv
17:05:48: SigmaO_VV_db
17:08:28: GammaO_VV_db
17:09:58: [1] S1A_12Jun2016_062939_063004_VV_Sigma0_APCB_0SCB1936_TC
17:10:03: [2] S1A_12Jun2016_062939_063004_VV_GCanmaO_APGB_0SCB1936_RTC_SpkRL_dB
17:10:07: [3] S1A_12Jun2016_062939_063004_VV_GCanmaO_APGB_0SCB1936_FTC_SpkRL_dB
17:10:09: Products
17:10:35: GammaO_VV
17:10:40: GammaO_VV_dbh

X ==Y - Lat -- Lon --

Zoom -- Level --

1sbeueln ysel Ly

(<]

JNCC Sentinel-1 Backscatter Data Provision Service

Example of VV
polarisation
DEM: APGB
CRS: OSBG
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Terrain corrected and Radiometrically Normalised Small GammaO

E

ile Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

a%B LB LeST8 TE »

[1] Gamma0_VV_db - [S1A_12Jun2016_062939 063004 VV_GammaO APGB_OSGB1936_TC] - [/home/aminchella/JNCC/MAIN/OUTPUT/SINGLE_FRAME _

Basrzssvroe =

Product Explorer x|
D63004_\W_Gamma0_APGB_0SGB1936_TC

163004_\W_Gamma0_APGB_0OSGB1936_RTC_SpkRL_dB
163004_\W_Gamma0_APGB_0OSGB1936_FTC_SpkRL_dB

=]

<

Naviga... x| Colour ... I Uncertai... = World View| =

GLEEEE

~

Output - Explorer Selection xl

L7iUDi44l o1ymau_vv

17:05:48: SigmaO_VV_db

17:08:28: CammaO_VV_db

17:09:58: [1] S1A_12]un2016_062939_063004_VV_SigmaO_APGB_0SGB1936_TC
17:10:03: [2] S1A_12Jun2016_062939_063004_VV_CanmaO_APGCB_0SCB1936_RTC_SpkRL_dB
17:10:07: [3] S1A_12Jun2016_062939_063004_VV_GammaO_APGB_0SCB1936_FTC_SpkRL_dB
17:10:09: Products

.46 & 17:10:35: GammaO_VV
o 0° = @ 17:10:40: CammaO_VV_db

X -Y - Lat -- Lon =<

Zoom -- Level --

Jsbeuely Jake [ Aeign J-I)npon 2

1sbeuey ysel Ly

&
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Example of VV
polarisation
DEM: APGB
CRS: OSBG
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GammaO VV FTC (dB) — Small method

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

DEBRELR A0 PP HPPARR &

;[/' / [_,} Voo (@~ C?‘ & ﬁ ~g E W [y Y o # @ @3
i fle e & © @ @
- Panel [@)X]
FTC product does not have portions
of the image where the DEM
contains no data. This is due the
flattening operator that masks out the
part of the image where the DEM
has no data.
4] ) WFs
,ﬂ - §® wms
Va
Layers Panel ‘
o S GV AR 2 ! ‘
-+~ NO_RoadLink
== WatercourseLink
-~~~ NS_RoadLink
-~ NT_RoadLink
= . S1A 123un2016 062939 063004 VV Gamma0 APGB 0SGB1936 RTC SkRL dB
-19.7701
-5.66312
2% S1A_12Jun2016_062939_063004_VV_Gamma0_APGB_0SGB1936_FTC_SpkRL_dB
-19.9021
-4.99673

1 legend entries removed.
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-

2 X Render € EPSG:27700

@

AIRBUS



DEFENCE AND SPACE

Gamma0 VV RTC (dB) - Kellndorfer

/' QGIS 2.14.15-Essel
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

DEBRELR A0 PP HPPARR &

Fo

(7 C.‘:J‘ & m =< ; wd =g @& o G, ol G fesw

4

¥y 8BV
i fie e & ¢ @ @

GeY®e o 8
In the sea area, :E;e::ome
artefacts are present &
in form of lines where

MSSQL

the DEM No-data <%
value are replaced 7

WCs

with a zero value o
(option off “mask out
areas without

elevatlonu) Layers Panel

¥ & B RO

-+ NO_RoadLink
== WatercourseLink
-~ NS_RoadLink
-~ NT_RoadLink
= m S1A 123un2016 062939 063004 VV GammaO APGB 0SGB1936 RTC SpkRL dB
-19.7701
-5.66312
=] S1A_12Jun2016_062939_063004_VV_Gamma0_APGB_0SGB1936_FTC_SpkRL_dB
-19.9021
-4.99673

1 legend entries removed.
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Horizontal accuracy: Overlay with OS Open Roads and Rivers
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Horizontal accuracy: Overlay with OS Open Roads and Rivers
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Horizontal accuracy:

[@qais 21
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Radiometry: GammaO-VV comparison

Statistics in linear and dB scale have been computed over 4 different cover types:

* Agricultural field
* [Forest
* Industrial area

«  Water (lake)

The statistics have been computed from the GammaO-VV TC, RTC, FTC, FTC speckle reduced products generated by using the
APGB DEM and in two subsequent dates, 31 May 2016 and 12 June 2016:

S1A_IW_GRDH_1SDV_20160531T062938_20160531T063003_011499 011886_34C6
S1A_IW_GRDH_1SDV_20160612T062939_20160612T063004_011674 011DFE_7BA3

Results are showed in the following slides
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Statistics comparison Gamma-0 VV: agricultural field @ Penston
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Statistics comparison Gamma-0 VV: Forest @ Dura Den

% Google Earth Pro

Eile Edit View Tools Add Help
v Search
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Clmagery; Date: 5/24/2013

lat 56.312701° lon

Date Product Linear dB
Mean Std Mean Std
31-May-16 TC 0.1524 | 0.0720 | -8.170 1.680
31-May-16 RTC 0.1878 | 0.0864 | -7.263 1.644
31-May-16 FTC 0.1803 | 0.0822 -7.440 1.631
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12-Jun-16 FTC - Speckle removed 0.0509 1.038
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Statistics comparison Gamma-0 VV : Industrial Area @ Pelstream Burn
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Statistics comparison Gamma-0 VV: Water lake @ Loch Coulter
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Date Product Linear L
Mean Std Mean Std
31-May-16 TC 0.0091 | 0.0047 | -20.410 1.808
31-May-16 RTC 0.0091 | 0.0047 | -20.410 1.808
31-May-16 FTC 0.0091 | 0.0047 | -20.410 1.808
12-Jun-16 TC 0.0141 | 0.0066 | -18.508 1.668
12-Jun-16 RTC 0.0141 | 0.0066 | -18.508 1.668
12-Jun-16 FTC 0.0140 | 0.0065 | -18.539 1.656
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Analysis

- Impact on results by operator that use DEM: result with and without concatenation are different for Terrain corrected product (TC,
RTC, FLT)

- Resampling Method used for the DEM is bilinear. However it could be changed by using its positional parameter

- FTC product does not have portions of the image where the DEM contains no data. This is due the flattening operator that masks
out the part of the image where the DEM has no data.

- When a different CRS respect to the one of the DEM is used then an error in the horizontal positional accuracy is introduced.
- Recommendation: It is advised to preserve the CRS of the DEM as output CRS of produced output
- RTC product: in the sea area can present artefact where the DEM is absent and replaced with 0 by SNAP

- Recommendation DEM APGB to be extended for covering as well part of the sea to avoid possible presence of artifacts

Technical challenges overcome/anticipated

- Provided APGB DEM geotiff format not accepted in SNAP - solution: opened into Qgis and saved again in geotiff with size up to
48GB.
- size of produced outputs
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