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SAR & Optical data for Forestry: ESA SNAP exercise
Oleg Antropov, VTT Technical Research Centre of Finland
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SNAP exercise: product download
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A Advanced Search Clear "P &P
I Pozriar
» Sort By » Order By =
Sensing Date v Descending " ‘
» Sensing period ‘l ]
| 0
L [} i 3
¥
» Ingestion period b
& & ||
© Mission: Sentinel-1
Satelite Piatiorm Product Type
[ v om0
Polarisation Sensor Mode:
Relatve Orbit Number (from 1 to 175)
® Mission: Sentinel-2
Satelite Piatform Product Type
‘ v | S2MSIZA
Relative Orbit Number (from 1 to 143) Cloud Cover % (e.0.0 TO 9.4])
o Mission: Sentinel-3
sateiite Piatiorm Product Type
Timeliness Instrument
Product Level Relative Orbit Start [1-385]

1. Localize and download Sentinel-2 Level 2A and
Sentinel-1 IW GRD image from ESA Open Hub

Product download requires registration and authorization
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SNAP exercise: product download

I svar
Fie Edit View Anslysis Loyer Vector Raster Optical Radar Tooks Window Help Qe seweh (Coiat

ajh gnEaeseXxE rRAAGNYERGOR: IEED

Product Explorer X  Pixel Info
@ [1] S1A_IW_GAOM_1SDV_2022061T153533_22206 13T 163558_D43647_053602_6E2
= @ (2 528 MSL2A_20220626T095039_NO400_RO79_T3RUYS_20220626T 113646

@ 85 00mm)
@ 57 (73nm)
@ 88 @s2nm)
B 8234 a65m)
@ &2 450m)
@ 51 (s100m)
@ s12(21900m)
o [ Masks.

< >

Mavigation - [2] B2 | World View  * | Colour Manipula.

X 3341 Y 5957 Lot 50°5706™N Lon 18%19'E Zoom 1:340 Level 1
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SNAP exercise: image subsetting

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help B Specify Product Subset X
] GCl K
& % % % P&, ’% a Band Maths.. Spatial Subset Band Subset  Tie-Point Grid Subset Metadata Subset
— = Filtered Band... r
Product Explorer X | Pixel Info e Reflectance in band B1 (e
@ & [1] S1A_IW_GRDH_1SDV_2022061% i He2 Reflectance in band B2
E-& [2] S2B_MSIL2A_20220626T095039 Hea Reflectance in band B3
: : Mes Reflectance in band B4
ity Hes Reflectance in band B5
>
1 & DEM Tools lse Reflectance in band BE
@ Tee-Pont Grids Geometric >
=-&3 Bands Nicks 87 Reflectance in band BT
T >
@3 sun o3 . ] es Reflectance in band B8
>
w3 view Data Conversfon [ eea Reflectance in band BBA
3 qualty image Analysts ’ Hes Reflectance in band B9
@ detector_footprint Classification t: Reflectance in band B11
23 snow_and_ice_areas Segmentation >
Reflectance in band B12
22 opague_douds Export 5 ot . R
5@l dmus_douds quslity_sot erosol Optical Thickness >
T = Bands extractor —
#-(20 qualit_mask 1 [ selectal [ Select none
B specify Product Subset X Estimated, raw storage size: 187.0M
e Cancel Help
|Spatial Subset | Band Subset Tie-Point Grid Subset  Metadata Subset [E
B8 ~ | Reference Band: B1 v
g [ select RGB-Image Channels xX
Pixel Coordinates Geo Coordinates
Profile:
Scene start X: 1,966 5 S . E’ .
Scene start Y: 2,168}5 sl vja
Scene end X: 3,883}% Red: |84 ~ | Jass
Scene end Y: 39195 Green: B3 -
Scene step X: 1 Blue:  |B2 ~
Scene step Y: 15
Subset scene width: 2418.0 [[] Store RGB channels as virtual bands in current product
Subset scene height: 1752.0
Source scene width: 5490
Source scene height: 5490 EI prees
[ Fix full width
Use Preview
[] Fix full height
v

3. Extract a subset of Sentinel-2 product, limiting spatial extent and including only
o ][0 reflectance bands. Visualize the subset as RGB composite

Estimated, raw storage size: 445.0M
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SNAP exercise: image resampling

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help B! Resampling X
: GCl Band Maths... cP % p FeiHey
a % : %} % % ’% @ _+ \+ D @F kS @ @ 1/0 Parameters Resampling Parameters
Product Explorer X | PixelInfo | e [# (3] sentinel 2 MSI Natural Colors RGB Define size of resampled product
-8 [1] S1A_IW_GRDH_1SDV_20220617 /7 J : ' @® By reference band from source product: | B2 e
=& [2] S2B_MSIL2A_20220626T095039 Resulting target width: 4838
@ (3 Metadata Resulting target height: 3506
@- (3 Index Codings Subset... By target width and height: Target width: 4,838 =
@- (3 vector Data DEM Tools > Target height: 3,506 =
- (@ Tie-Point Grids T > |l Level-3 Binning Width / height ratio:  1.37992
= a Bands Masks > | s By pixel resolution (in m): 203
@@ sun . Mosaicking Resulting target width: 2418
&G view Data Conversion 2 Reprojection Resulting target height: 1752
&0 quaty Image Analysis > | Resampling e st
-3 detector_footprint Classification ’ GeFolki Co-registration Jpsampling method: Bilinear T
- snow_and_ice_areas Segmentation > 5 = -
Multi-size Mosaic
@ opaque_douds Export > ] Downsampling method: Mean -
@@ drus_douds Bands extractor [ ¢ CO”OCitIOﬂ
PR | EEEHA s :
[[] Advanced Method Definition by Band
4. Resample image bands to 10 m resolution using suitable LIE=Se cuiprastiie S G eSS
reflectance band, e.g. B2 o
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SNAP exercise: image subsetting

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
Metadata
""" | Attach Pixel Geo-Coding...

[ Product Explorer x| Pixelinfo |
% & [1] S1A_IW_GRDH_1SDV_20220613T163533_20220613T163¢
5-& [2] S28_MSIL2A_20220626T095039_NO400_R079_T33UYS_2q(% = GraphBuilder
- @ Metadata ¥ Batch Processing
@ (3 Index Codings
- (2 vector Data

Manage External Tools

# (3 Tie-Point Grids Plugins

2@ Bands Options
o8 an Remote execution
ol = T

Graph Builder

File Graphs

< >

Read Write Multiook Calbration TerrainFlattening Tesran-Comection Subset
Source Product

Name:

[1] S1A_IW_GRODH_ISDV_202206137 163533_20220613T153558_043647_053602_6E2°

DataFormat: | Any Format

B | Booer | [Froe | Fysve | @reo

Read Write Mutlook Calbxaton TerranFlattening TerainCorrection Subset
Polarisations: i"“
w

Save as complex output
[ Output sgmed band
[] Output gamma0 band
[ Output betad band

Eioed | %cer | [(Froe | Bisae | @ree

[> run

[> run

Read Write Multiock Calbration Tesain-Flattening Terrain-Correction Subset

[Source Bands: ampitce W
[Intensity_VH
1Anv~=w=,w
Intensity_W

GR Square Pixel [ independent Looks

Number of Range Locks: (2
Number of Azimth Looks: |3
Mean GR Square Pl 290
[ Output Intensity

Note: Detection for complex data
is done without resamping.

) osd %o | [Aroe | Biswe | @neo | [Swn
Read Write Multiook Caliwation TerranFiattening Terrain-Correcton Subset
Source Bands: Beta0_vH 1
[Betad V¥
Digital Blevation Model: Copernicus 30m Global DEM (Auto Download) >
DEM Resampling Method: BILINEAR _INTERPOLATION ~
| 7 Extemal DEM Appiy EGM Pt Terraiy Flattened Gams
|
| O Output Smuated mage (] Output Terrain Flattened Sigmad
imiw Overlap Percantage(0,1): g, 1
(Oversamping Multple: 10
oo | %o | [Fre | Bsve | @reo | Drn

5. Construct a simple graph using GraphBuilder tool for Sentinel-1 GRD image orthorectification, as shown in
the Figure. Orbit refinement and speckle filtering can be included additionally the graph.
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SNAP exercise: Sentinel-1 GRD orthorectification esa

[ Graph Builder X
File Graphs

Read Write Multlook Calibration Terrain-Flattening Terrain-Correction  Subset Read Writt Multiook Calibration Terrain-Flattening Terrain-Correction Subset
[ Source Bands: [Gamma0_vH - Target Product
(Gamma0_VV
Digital Elevation Model: Copernicus 30m Global DEM (Auto Download) ~
DEM Resamping Method: BILINEAR_INTERPOLATION " Name:
Image Resampling Method: BILINEAR_INTERPOLATION = Subset_S1A_IW_GRDH_1SDV_202206 13T 163533_202206 13T 163558_043647_053602_6E2F_ML_Cal_TF_TC
Source GR Pixel Spacings (azxrg):  20.0{m) x ;Q.O(m) Save as: BEAM-DIMAP v
Pixel Spacing (m): 10.0 Directory:
Pixel Spacing (deg): 8.983152841195215E-5 C:\data\EO_Riga\data
Map Projection: WGS84(DD)
(7] Mask out areas without elevation Read Write Multiook Calibration Terrain-Flattening Terrain-Correction Subset
Output bands for: Source Bands: Gamma0_VH
[] selected source band [Joem [ Latitude & Longitude [Pemmatcyd
[ Incidence angle from elipsoid [] Local inddence angle ] Projected local incidence angle
[ Layover Shadow Mask
Buox | Yo | [Are | Bysse | @rep | [Srn B | %ocer | [Froe | Byswe | @b | [>rum oy et
O Pixel Coordinates (@) Geagraphic Coordinates:
Reference band: Gamma0_VH

6. Construct a simple graph using GraphBuilder tool for Sentinel-1 GRD
image orthorectification, as shown in the Figure. Orbit refinement and
speckle filtering can be included additionally the graph (continuation)

779785156 50.5128059387207, 18.329261779785156 51.14320755004883, 18.329261779785156 51.14320755004883)) | Update ‘

@Lnad %udear [ riote a‘s“e @Hdp [> Run
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SNAP exercise: image reprojection and collocation esa

= Suas. Raster Optical Radar Tools Window Hel
Reprojection X P P B Coliocation X
Fie il Band Maths...
ile e i
e Filtered Band... Exm ity
1/O Parameters Reprojection Parameters Sotsce Products
Coordinate Reference System (CRS) Master (pixel values are conserved):
() Custom CRS Geo-Coding Displacement Bands... [2] subset_1_of_S2B_MSIL2A_20220626T095039_N0400_R079_T3...
Subset... Slave Products
Geodetic datum: [Workd Geodeti System 1964 SRl , [3] Subset_S1A_IW_GRDH_15DV_20220613T163533_20220613T16355¢ 4
Projection: Geographic Lat/Lon (WGS 84) Geometric > < >| @
Projection Parameters... Masks 2 Mosaicking
Data Conversion > R o Target Product
eprojection
(O Predefined CRS Select... Image Analysis y R pkca Name:
ey collocate
(®) Use CRS of [2] subset_1_of S28_MSIL2A_20220626T095039_NO... v | ... Classification > GeFolki Co-registration
i > -
Output Settings z;agmentatlon Multi-size Mosaic [v]save as: BEAM-DIMAP N
port > . Directory:
S Collocation ¥:
Preserve resolution Reproject tie-point grids P —

C:\data\EO_Riga\data
Output Parameters... No-data value: NaN [ Open in SNAP

7. Reproject Sentinel-1 image

[[] Add delta latflon bands Resampling method: . . ing o! ce omponen

e " using CRS of Sentinel-2 subset P ——
Output Information . . : =
Scene width: 4838 pixel Center longitude: 18°46'01°E Image preprocessed earller1 and [] Rename slave components: | ${ORIGINAL_NAME}
Scene height: 3506 pixe Center lattude:  S0°49'41"N collocate Sentinel-1 and Sentinel-2 | e
CRS: WGS 84 [ UTM zone 33N Show WKT

bands Method: Fiearest neighbour resampiing | ~
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esa

SNAP exercise: product export and post-processing

File Edit View Analysis Layer Vector Raster Optical Radar

_— ; =& 52_S1_combined

& Open Product... b Gg % ;‘C ﬁ [ = ? D—Me—tcadata 8 Export CO”Ocated
Reopen Product b .

e Pro:uctLibrary \ @- (@ Flag Codings prod_u ct as_ geotl_ff
Close Product & g Vector Datad and investigate it by
Close All Products [} Tie-Point Grids .

Close Other Products = a Bands eg applylng PCA
Save Product i ' B1 (443 nm) aﬂd prOdUCIng RGB
v Poduan - | = B2 (40 nm) composites of first 3
ession > H 33 (560 nm)

Projects > i ﬂ B4 (665 nm) Chanﬂels a.fter

= o @ 5 (s rm) transformation.

Exit ‘ SAR Formats I = Zi E;:; nm; 9* Compare

T ‘“s e GDAL ' e . i

g o~ JG-2000 | = B8 (342 nm) “flattened” Sentinel-

@l Gammao_wv csv i B8A (865 nm) ;

= @ GeoTIFF / BigTIFF i ' B9 (945 nm) 1 Image tO
.08 Fog Codpe VEAREIRMAE @ B11(1610nm) radiometrically
@ 2 vectorOate o @ 812 (2190 nm) corrected non-

- (33 Tie-Point Grids GeoTIFF ' n Gamma0 VH .

58 s HOFS B commeo flattened sigma-
- B1 (443 nm) NetCDFA-BEAM ; amma0_
] :;;g::; NetCDF4-CE i ﬁ collocationFlags naught pl‘OdUCt
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