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CHANGE DETECTION USING OPTICAL DATA IN SNAP

EXERCISE 1 (Exploring S2 data)

Data: Sentinel-2A Level 1C:
e S2A_MSIL1C_20190603T032541_N0207_R018_T48RXT_20190603T063053.SAFE

1. Openfile
1.1. ‘File’ / ‘Open Product’

1.2. Browse to: /Ex-1/S2A_MSIL1C_20190603T032541_N0207_R018_T48RXT_20190603T063053.SAFE
1.3. Select the ‘MTD_MSIL1C.xml" and click ‘Open’

2. View metadata
2.1. Select plus icons by filenames in “Product Explorer”, expand “Metadata / Level-1C_User_Product /
General_Info” folder and click on “Product_Info”. Here you can see the basic product information such as
acquisition date, processing level and processing baseline (indicates quality of preprocessing)
2.2. Double click on “Product_Image_Characteristics”. Here you can see the solar irradiance per band and
correction factors necessary to convert from Top of Atmosphere Reflectance to Top of Atmosphere Radiance.

3. View image single bands
3.1. Select “Bands” folder in “Product Explorer” window and view each band by double clicking on band name.

4. View multiple viewers
4.1. Close metadata views, leaving only viewers with bands
4.2. Select: ‘Window’ / ‘Tile Horizontally’

.
4.3. Synchronise views by selecting the relevant icons in the “Navigation” tab [%}

5. View RGB image view
5.1. Close all viewers
5.2. Select image name in “Product Explorer” window
5.3. Select: ‘Window’ / ‘Open RGB Image Window’
5.4. Leave default natural colour combination and click OK

6. Resampling at 10m
6.1. Select image name in “Product Explorer” window
6.2. Select: ‘Raster’ / ‘Geometric Operations’ / ‘Resampling’
6.3. In the pop-up window set up the parameters as shown in the Figures below
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{38 Resampling = Resampling X
File Help File Help

If0 Parameters  Resampling Parameters 1/O Parameters Resampling Parameters

Source Product

Mame: Define size of resampled product

[1] 52A_MSIL1C_20190603T032541_N0207_R018_T48RXT_20190803T063053 | = () By reference band from source product: |B1
Resulting target width: 1830
Target Product Resulting target height: 1830
Name:
S2A_MSIL1C_20190603T032541_N0207_R018_T48RXT_20190603T063053_resampled () By target width and height: Target width: 10,980 =
Target height: 10,980 -

[] save as: |[BEAM-DIMAP

o . .
Directory: Width [ height ratio: 1.00000

C:\Users\Fabrizio Rameino \Desktop\S2_Activities\LTC-2019Practical (®) By pixel resolution {in m): 10

A

Open in SNAP Resulting target width: 10980
Resulting target height: 10930

Upsampling method: Hearest Y
Downsampling method: First ~
Flag downsampling method: First ~

Resample on pyramid levels (for faster imaging)

Run Close Run Close

6.4. Click ‘Run’

7. Select the newly created product
7.1. Now all the bands have the same spatial resolution of 10m.

8. Crop

8.1. Zoom into Chongging University

8.2. Select: ‘Raster’ / ‘Subset...”

8.3. Specify: ‘Spatial Subset’ parameters (as shown in Figure below)
- Scene start X: 3500
- Scene start Y: 2500
- Scene end X: 5000
- Scene endY: 3500

8 specify Product Subset X

Spatial Subset  Band Subset Metadata Subset

Geo Coordinates
Scene start X: 3500 5
Scene start ¥: 2500 5
Scene end X: 5000 =
Scene end ¥: 3500 |-
Scene step X: 1=
Scene step ' 1=
Subset scene width: 1501.0
Subset scene height: 1001.0
Source scene width: 10980
Source scene height: 10980
[ Fix full width
Use Preview
[JFix full height
W

Estimated, raw storage size: 17.2M

Cancel Help
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10.

11.

8.4. Specify: ‘Band Subset’ parameters selecting B2, B3, B4, B8, B11 and B12 (as shown

in Figure below)

Bl specify Product Subset et
Spatial Subset Band Subset  Metadata Subset
[Jet Reflectance in band E1 ~
EI.'Z Reflectance in band B2
B3 Reflectance in band B3
B4 Reflectance in band B4
[Jes Reflectance in band B5
[Jes Reflectance in band BE
[Jer Reflectance in band BT
BE Reflectance in band B8
[]esa Reflectance in band B8A
Jes= Reflectance in band B9
D B10 Reflectance in band 810
B11 Reflegtance in band B11
B12 Reflectance in band B12
D view_zenith_mean Viewing incidence zenith angle
[ view azimuth mean Viewing incidence azimuth anale >
[Jselectal []Select none
Estimated, raw storage size: 57.2M
Cancel Help

8.5. Click ‘OK’

Save the newly created subset image

9.1. Select product in “Product Explorer”

9.2. Select: ‘File’ / ‘Save Product As...”

9.3. Select “Yes” to convert to BEAM DIMAP format (SNAP native file format)
9.4. Select an output filename and location, and click “Save”

9.5. In order to view the saved file with the filename you specified, close the cropped image and reopen it

Open the newly created product

10.1. Close all viewers
10.2. Select image name in “Product Explorer” window
10.3. Select: ‘Window’ / ‘Open RGB Image Window’
10.3.1.Leave default natural colour combination and click ‘OK’
10.3.2.Select B12 for Red, B11 for Green and B4 for Blue and click ‘OK’
10.4. Synchronise views by selecting the relevant icons in the “Navigation” tab
10.5. Select: ‘Window’ / ‘Tile Horizontally’ and compare the images

Normalized Difference Vegetation Index (NDVI) via Radiometric Indices module

11.1. Select the newly generated product [3] in “Product Explorer”

11.2. Select: ‘Optical’ / ‘Thematic Land Processing’ / ‘Vegetation Radiometric Indices’ / ¢

NDVI Processor’
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12.

13.

SNAP

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
=
aRpDE A W

Product Explorer X ‘ Pixel Info ‘

(=l led  Spectrum View

Pl CRELSR XE™ 0
[3] Sentinel 2 MSI Natural Colors RGB X

Spectral Unmixing

23 vector Data
E\ﬁ Bands

i B2 (450 nm)
B B3 (550 nm)
B B4 (555 nm)
B s (342rm)

Bands extractor

Geometric H —||E
& [1] 52A_MSIL 1C_20190603T032541_N0207 | - N o
-6 [2] S2A_MSIL1C_20190603T032541_N0207| - : o
- [4] subset_0_of 52A_MSIL 1C_20190603T03 hematic] 2nd RIDCEsing el Seil Radiometric Indices >
& 0 Metadata i Thematic Water Processing > Vegetation Radiometric Indices

Water Radiometric Indices

MERIS/(AJATSR SMAC Atmospheric Correction

Sen2Cer Processor

Biophysical Processor (LAl fAPAR...)

Forest Cover Change Processor

SAVI Processor
MNDVI Processor
TSAVI Processor
MSAV| Processor
MSAVI2 Processor

DV Processor

B 511 (1510 nm)
@ B12 (2190 nm)

RVI Processor
PVl Processor
IPVI Processor
WDV Processor
TNDVI Processar
GNDVI Processor
GEMI Processor
ARVI Processor

NDI45 Processor

MTCI Processor
MCARI Processor
REIP Processor
S2REP Processor
IRECI Processor
P55Ra Processor

e

< >

[ Navigation ... x| Colour Manip... [Uncertainty Vi [World View | LayerEditor-__. | — |

11.3.In the pop-up window set up the parameters as shown in the Figures below

8 novi x| | Ef novi by

File Help File Help

10 Parameters  Processing Parameters 1fO Parameters Processing Parameters

Source Product

source: Red factor: 1.0
[3] subset_0_of S24_MSIL1C_20190603T032541_N0207_R018_T48RXT_20190603T063053 _resampled NIR factor: 10
Red source band: | B4 o
Target Product
MIR source band: | B3 w
Mame:

subset_0_of S2A_MSIL1C_20190603T032541_N0207_R018_T48RXT_20190603T063053 _resampled_ndvi

[[] save as: |BEAM-DIMAP
Directory:
C:\Users\Fabrizio Ramoino\Desktop\S2_Activities\L TC-2019'Practical

Open in SNAP

Run Close

11.4.The input product is the number [3] and the Red source band is B4 and the NIR source band is B8
11.5. Click ‘Run’

Open the newly created NDVI product

12.1. Close all viewers

12.2. Select the newly generated product on the Product Explorer window
12.3. Double click on the ‘ndvi’ band

12.4. The band is shown in grey scale colour

Colour Manipulation

13.1. Select ‘ndvi’ image displayed
13.2. Select: “Colour Manipulation” tab

13.3. Click on “Auto-adjust to 95% of all pixels” icon

13.4. [Min: Blue]; [Mean: Orange]; [Max: Green] obtaining as output an image where high values of NDVI are
green and low ones are blue as shown in the figure below
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EXERCISE 2 (Burned area estimation)

Data: Sentinel-2A Level-2A:
Subset_S2A_MSIL2A_20170614T112111_N0205_R037_T29TNE_20170614T112422_10m.data
Subset_S2A_MSIL2A_20170704T112111_N0205_R037_T29TNE_20170704T112431_10m.data

The data have been atmospherically corrected, resampled at 10m, cropped spatially and spectrally (B2, B3, B4, B8,
B11, B12) and exported in BEAM-DIMAP (SNAP native file format).

1. Open files
1.1. ‘File’ / ‘Open Product’
1.2. Browse to:
/data/Ex-2/Subset_S2A_MSIL2A_20170614T112111 N0205_R037_T29TNE_20170614T112422_10m.dim
/data/Ex-2/Subset_S2A_MSIL2A 20170704T112111_N0205_R037_T29TNE_20170704T112431_10m.dim
1.3. Click ‘Open’

2. View RGB image view
2.1. Select image name in “Product Explorer” window
2.2. Select: ‘Window’ / ‘Open RGB Image Window’
2.3. Leave default natural colour combination and click OK
2.4, Repeat the steps 2.1, 2.2 and 2.3 for the second product [2]

3. View multiple viewers
3.1. Select: ‘Window’ / ‘Tile Horizontally’

.
3.2. Synchronise views by selecting the relevant icons in the ‘Navigation’ tab %

4. NBR (Normalized Burn Ratio)
The Normalized Burn Ratio (NBR) was designed to highlight burned areas and estimate fire severity and is calculated
applying the equation reported below:

(NIR — SWIR) _ (B8 — B12)

NBR = =
(NIR + SWIR) ~_ (B8 + B12)

Pre-fire, healthy vegetation has very high near-infrared reflectance and low reflectance in the shortwave infrared
portion of the spectrum. Recently burned areas on the other hand have relatively low reflectance in the near-infrared
and high reflectance in the shortwave infrared band. A high NBR value generally indicates healthy vegetation while a
low value indicates bare ground and recently burned areas.

s EXPLOITING SPECTRAL RESPONSE CURVES

; ﬂ— '

HEALTHY

o VEGETATION
ELECTROMAGNETIC SPECTRUM wareiagm pm)

L e e —————

045 = 0B 07 020 209 235
VISIBLE MEAR INFRARED MIR) SHORTWAVE INFRARED [5wR)

Image Credit: US Forest Service

REFLECTANCE o2

4.1. By Band Maths
4.1.1. Select: ‘Raster’ / ‘Band Maths...”
4.1.2. Set up the I/O and the processing parameters as shown in the Figure below
4.1.3. Change the output name in ‘NBR_June’
4.1.4. Deselect “Virtual”
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4.1.5. Select “Edit Expression...”

4.1.6. Type in the following expression in the ‘Expression’ field: “($1.B8 — $1.B12) / (51.B8 + $1.B12)”

Band Maths >
Target product:

[1] Subset_S2A_MSIL24_20170614T112111_N0205_R037_T29TNE_20170614T112422_10m
MName: MNER_June
Desaription:
Unit:

Spectral wavelength: 0.0

[ Virtiial (save exprassion only; dont store datas

Replace Mal and infinity results by Han
Generate associated uncertainty band

Band maths expression:

Load. .. Save... Edit Expression. ..

Cancel Help

H Band Maths Expression Editor x
Product: | [1] Subset_S2A_MSIL2A_20170614T112111_MN0205_R037_T29TNE_20170614T112422_10m -
Data sources: Expression:
51_B2 e+ e ($1.B8 - $1.B12) / ($1.B8 + §1.B12)|
$1.B3
= e-e
$1.B4
$1.B3 L= e
$1.B11 e/ e
$1.B12 (e

Constants. ..

= -

Show bands e ———

Functions. . .

Show masks
Show tie-point grids

Show single flags

Ok, no errors.

Cancel Help

4.1.7. Click ‘OK’

4.1.8. The newly created NBR band is added as band of the input product

4.1.9. Replicate the action for the second product [2] changing the output name ‘NBR_July’

View NBR bands

5.1. Select ‘NBR_June’ band name in “Product Explorer” window and double click
5.2. Repeat for the ‘NBR_July’ band associated to the second image

5.3. Synchronise views by selecting the relevant icons in the “Navigation” tab

5.4. Select: ‘Window’ / ‘Tile Horizontally’

Colour Manipulation
6.1. Select NBR_June image displayed
6.2. Select: “Colour Manipulation” tab

93%
6.3. Click on “Auto-adjust to 95% of all pixels” icon 5

6.4. [Min: Red]; [Mean: Orange]; [Max: Green]

6.5. Repeat for the NBR_July obtaining the following result
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7. Burn Severity

Normalized Burn Ratio is frequently used to estimate burn severity. Imagery collected before a fire will have very high
near infrared band values and very low mid infrared band values and a Imagery collected over a forest after a fire will
have very low near infrared band values and very high mid infrared band values. Higher dNBR indicate more severe
damage. Areas with negative dNBR values may indicate increased vegetation productivity following a fire.

dNBR or ANBR = PrefireNBR — PostfireNBR = NBRj,,. — NBR)y,,,

The meaning of the ANBR values can vary by scene, and for best results interpretation in specific instances should
always be based on some field assessment. However, the table below from the USGS FireMon program can be useful
as a first approximation for interpreting the NBR difference.

dNBR Burn Severity
<-0.25 High post-fire regrowth
-0.25t0-0.1 Low post-fire regrowth
-0.1to +0.1 Unburned
0.1to 0.27 Low-severity burn
0.27 t0 0.44 Moderate-low severity burn
0.44 to 0.66 Moderate-high severity burn
>0.66 High-severity burn

7.1. Select: ‘Raster’ / ‘Band Maths...”

7.2. Set up the 1/0 and the processing parameters as shown in the Figure below
7.3. Change the output name in ‘dNBR’

7.4. Deselect “Virtual”

7.5. Select “Edit Expression...”
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7.6. Type in the following expression in the ‘Expression’ field: “S1.NBR_June - $2.NBR_July”

|28 Band Maths X || HA Band Maths Expression Editor b
Target product: Eretres
[1] Subset_S2A_MSIL2A_20170614T112111 NO205_RO37_T29THE_20170614T112422_10m -
Data sources: Expression:
Name: dhER. $1.B2 e+ $1.NBR_June - $2.NBR_July
Description: s1 B3 .-
Unit: $1.Ba
Spectral wavelength: 0.0 $1_Ba &=
[ ¥irtual (save expression only, don't store data} F1.B11 e v
Replace Nal and infinity results by wan| | | |FL-BL2 i3]
$1.NBR_June
Generate assodated uncertainty band Constants. . .
Band maths expression: erators. . _
Show bands =
Functioms. . .

Load... Save... Edit Expression...

G | (B

Show masks
Show tie-point grids

Show single flags

=2 = Ok, no errors.
Cancel Help

7.7. The symbols “$1.” and “$2.” are the links to the different products

7.8. Obtaining the following result

7.9. The brightest pixels represent high dNBR meaning high-severity burn.

Colour Manipulation
8.1. Select dNBR band displayed on the screen

8.2. Go to “Colour Manipulation” tab (bottom left) and select ‘Basic’ as editor
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8.3. Import colour palette from text file clicking on the icon =] and selecting the file named

‘dNBR_ColourPalette.cpd’

8.4. In order to take the range from the file click ‘No’ on the pop-up message

dNBR

Burn Severity

<-0.25

High post-fire regrowth

-0.25t0-0.1

Low post-fire regrowth

-0.1to +0.1

Unburned

0.1t00.27

Low-severity burn

0.27to 0.44

Moderate-low severity burn

0.44t0 0.66

Moderate-high severity burn

>0.66

High-severity burn

Colour Palette
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EXERCISE 3 (Water change detection)

Data: Sentinel-2A Level 2A:
e S2A_MSIL2A_20170101T082332_N0204_R121_T34HCH_20170101T084543.SAFE
e S2A_MSIL2A_20180116T082251_N0206_R121_T34HCH_20180116T120458.SAFE

1. Openfile

1.1. ‘File’ / ‘Open Product’

1.2. Browse to:
/data/Ex-3/S2A_MSIL2A_20170101T082332_N0204_R121_T34HCH_20170101T084543.SAFE
/data/Ex-3/S2A_MSIL2A_20180116T082251_N0206_R121_T34HCH_20180116T120458.SAFE

1.3. Select the ‘MTD_MSIL2A.xml’ file for each product and click ‘Open’

2. View RGB image view
2.1. Select the first product in “Product Explorer” window
2.2. Select: ‘Window’ / ‘Open RGB Image Window’
2.3. Leave default natural colour combination and click OK
2.4. Repeat the steps 2.1, 2.2 and 2.3 for the second product [2]

3. View multiple viewers
3.1. Select: ‘Window’ / ‘Tile Horizontally’

% %
3.2. Synchronise views by selecting the relevant icons in the ‘Navigation’ tab M

The Sentinel-2 data contains 13 spectral bands at different spatial resolution (10, 20 and 60 meters), therefore before
to apply the processing involving bands at different resolution we need to resample them.

Due to the short time slot dedicated to the practical we will focus the attention to the Waterskloof Dam (South Africa)
running a pre-processing graph that will subset spatially and spectrally the original product. The steps to set-up the
pre-processing graph in SNAP are shown below.

4. Pre-processing Graph Builder
4.1. Select the product in “Product Explorer” window

4.2. Select: ‘Tools’ / ‘GraphBuilder’ or the icon

4.3. In the GraphBuilder window we can start to build our graph clicking the right button of the mouse and add all
the SNAP modules that we need.

4.4, Resample Module: ‘Add’ / ‘Raster’ / ‘Geometrics’ / ‘Resample’

4.5, Subset Module: ‘Add’ / ‘Raster’ / ‘Geometrics’ / ‘Subset’

W Capt Duvder | [ G Bt

B | M | Yow | e | D B e Soe T O =

4.6. Right click on the GraphBuilder window and select ‘Connect Graph’
4.7. Once that all the modules of the graph are connected we can set up the parameters as shown below
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i Graph Buildes *®
Fle Graphs

.

1] 524 S0 20170 10:T082332 NO204 RAZL THHOH 2000107004543

1%

DotaFermat | AnyFomat v
Reader: Select the product acquired on 2017.
| Geaph Builder P
File  Graphs

3

Read Write Ressmple Subset

Efioe sise of reampled product ~
BE
(D1 8y refererne band from source product: St Lar et wdeh: %
St Loe ot Pt 1830
Target width: 10,300 = |
2By bargrel width aned hreight: Target besght: 10,980 £
Wity [ hesght ratio: 1,00000
ms
1) By pioved resolution fn mi: Fesulting target width: 10980
st barget beight: 10980
Cuwnsamging mehod First. ~|
Flag dowrsamgling mehod Fest =]
] Resample on pyvamid levels (for faster maging)

[ e | s || Yoo | (Frwee | @ne | e

Resample: Select the third option ‘By pixel resolution (in m)’ and specify 10.
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M Graph Buildar

File  Graphs

I === ]

©

Read Write Resample Subset
o Dandde:

Copy Metadata
) el Comrdnates {8 Geographic Coordnates

o | B sove % Cewr o Mote D reb [ Run

POUTYGKIN (1905 006 77145 - S5 ISSRS 5506 12754, 19, 360 15 FRETEI I -33, 96 260646 16935, 19, S5715ITRASEAE2S <39, 11AM0ITWIISITE, 19,000 1165 10053 59, 1 1ASSI0S58559, 10U EEETTT | Undate

Subset: From the Source Bands select B2, B3, B4, B8, B11 and B12. To crop spatially select ‘Geographic Coordinates’ option and
copy and paste the polygon on the ‘Waterskloof Dam Polygon.txt’ file and click on ‘update’.

E Graph Builder : myGraph.xml X
File Graphs
”~
= = |
w
£ >

Read Resample Subset Write
Target Product

Mame:
Subset_2017

Save as: BEAM-DIMAP b
Directory:
C:\Users\Fabrizio Ramoino\DesktoplS2_Activities\Dr4-LTC2019

Load &‘ Save %\/ Clear @7 Mote @ Help [> Run

Write: Rename the output to ‘Subset_2017’

4.8. Click ‘OK’
4.9. Repeat the process for the second product [2] changing the output name ‘Subset_2018’
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5. Open the newly created product
5.1. Close all viewers
5.2. Select image name in “Product Explorer” window
5.3. Select: ‘Window’ / ‘Open RGB Image Window’
5.3.1. Leave default natural colour combination and click ‘OK’
5.4. Select: ‘Window’ / ‘Tile Horizontally’ and compare the images
5.5. Synchronise views by selecting the relevant icons in the “Navigation” tab

6. NDWI-2 (Second Normalized Difference Water Index)

The second Normalized Difference Water Index algorithm was developed by McFeeters (1996) to detect surface
waters in wetland environments and to allow for the measurement of surface water extent. The equation is similar to
NDVI, except that it uses Green (B3) and the Near InfraRed (NIR) wavelengths.

(Green — NIR) (B3 —B8)

(Green + NIR) ~ (B3 + B8)

NDWI2 =

The NDWI-2 makes use of reflected near-infrared radiation and visible green light to enhance the presence of such
features while eliminating the presence of soil and terrestrial vegetation features. A high NDWI-2 value generally
indicates presence of water. The water curve is characterised by a high absorption at near infrared wavelengths range
and beyond. Because of this absorption property, water bodies as well as features containing water can easily be
detected, located and delineated with remote sensing data.

60— Visible NR | Intermediate Infrared

123 5 7

50: /L ’—\f\r\_‘_‘
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L

Reflection (%)
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1
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10/ ™N N
1 Water Vegetation
0 My

T T T T T T T T
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Wavelength (pm)

Image Source: Siegmund, Menz 2005 with modifications

6.1. Create New NDW!I2 Band (based on band maths expression)
6.1.1. Select: ‘Raster’ / ‘Band Maths...”
6.1.2. Set up the I/0 and the processing parameters as shown in the Figure below
6.1.3. Change the output name in ‘NDWI2_2017’
6.1.4. Deselect “Virtual”
6.1.5. Select “Edit Expression...”
6.1.6. Type the following expression in the ‘Expression’ field: “($3.B3 — $3.B8) / ($3.B3 + $3.B8)
6.1.6.1. The symbol ‘S’ is the link to the product as displayed in the Product Explorer Window.
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E Band Maths X
Target product:
[3] Subset_2017 v

MName: NDWI2_2017

Description:

Unit:

Spectral wavelength:| 0.0

[ Virtual (save expression only, don't store data)
Replace MaM and infinity results by Hal
Generate assodated uncertainty band

Band maths expression:

Load... Save... E

Edit Expression. .. i

oK Cancel Help

H Band Maths Expression Editor

Product: |[3] Subset_2017

Data sources:

33.82 eg+e
$3.B3
= e-e
$3.84
$3.B8 EE
$3.811 ese
$3.Bl2 (e
Constants. ..
erators. ..
[] Show bands =
Functions. ..

Show masks
Show tie-point grids

Show single flags

X
v
Expression:
(53.B3 - $3.B8) / ($3.B3 + 53.B8)
~
v
v
Ok, no errors.
Cancel Help

6.1.7. Click ‘OK’

6.1.8. Repeat the process for the second product [4] changing the output name ‘NDWI2_2018’

7. SWM (Sentinel Water Mask)

The Sentinel Water Mask algorithm was presented by Marta Milczarek during ESA Land Training Corse 2017 winning
the best poster award in the category "Optical Remote Sensing". SWM provides quick and effective detection of

water.

5000
4500
4000
3500
3000
2500
2000
1500
1000

500

Reflectance values

Spectral reflectance curves

After analysis of spectral reflectance curves for water and other types of land cover (Figure above), two bands with the
highest reflectance for water (Blue and Green) and two with the lowest one (NIR and SWIR) were selected and new

index formula was developed:

SWM

7.1. Create New SWM Band (based on band maths expression)
7.1.1. Select: ‘Raster’ / ‘Band Maths...

_ (Blue + Green) (B2 + B3)

" (NIR+SWIR) (B8 + B11)

7.1.2. Set up the I/0 and the processing parameters as shown in the Figure below
7.1.3. Change the output name in ‘SWM_2017’

7.1.4. Deselect “Virtual”
7.1.5. Select “Edit Expression...”

7.1.6. Type the following expression in the ‘Expression’ field: “($3.B2 + $3.B3) / ($3.B8 + $3.B11)
7.1.6.1. The symbol ‘S’ is the link to the product as displayed in the Product Explorer Window.
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R Band Maths

Target product:
[3] Subset_2017

Mame: SWM_2017

Description:

Unit:

Spectral wavelength:|0.0

L

Replace NaM and infinity results

Generate assodated uncertainty band

Band maths expression:

Load... Save...

Edit Expression. ..

Cancel

Help

H Band Maths Expression Editor

Product: | [3] Subset_2017

Data sources:

A
w

-B2

w

-B3

w

-B4

w

-B8
-B11l

w

-Bl2

A ([ [ [ [ [
w

w

-NDWIZ_2017

Show bands
Show masks
Show tie-point grids

Show single flags

Expression:

($3.B2 + $3.B3) / (53.B8 + $3.Bll)

Constants. .. ~
Operators.. . L

Functions.. . ~

Cancel

7.1.7. Click ‘OK’

7.1.8. Repeat the process for the second product [4] changing the output name ‘SWM_2018’
7.1.8.1. The symbol ‘S’ is the link to the product as displayed in the Product Explorer Window.

8. Create Water band based on NDWI2 and SWM

8.1.
8.2.
8.3.
8.4.
8.5.
8.6.
8.7.
8.8.

Close all viewers

Deselect “Virtual”
Select “Edit Expression...”

Select product in “Product Explorer” window
Select: ‘Raster’ / ‘Band Maths...’
Set up the I/0 and the processing parameters as shown in the Figure below
Change the output name in ‘WaterMask_2017’

Type the following expression: “if (($3.NDWI2_2017 > 0.3) or (53.SWM_2017 > 1.0)) then 1 else 0”

38 Band Maths x
Target product:

[3] Subset_2017 ~
Name: WaterMask_2017
Description:

Unit:
Spectral wavelength: 0.0

[ Vil eave

anly, don't store data}

Replace NaN and infinity results by

Generate assodated uncertainty band

Band maths expressian:

Load... Save... Edit Expression...

Cancel Help

E Band Maths Expressicn Editor

Product: | [3] Subset_2017

Data sources:

3.82

a

3.3
3.4
.Bg
.Bll
3.B12

@

G [ [ar [ar T4 [
o

3.NDWIZ_2017

$3.SWM_2017

Shaw bands
Show masks
Show tie-point grids

Shaow single flags

2+ e
e - e
B *e
[
(e
Constants. ..
Operators. ..
Functions. ..

Expression:

if (($3.NDWI2_2017 > 0.3) or (%3.5WM_2017 > 1.0)) then 1l else 0

Ok, no errors,

Cancel Help

8.9. Click ‘OK’

8.10. Repeat the process for the second product [4] changing the output name ‘WaterMask_2018’
8.10.1.The symbol ‘S’ is the link to the product as displayed in the Product Explorer Window.

9. Water Change detection

9.1. Close all viewers

9.2. Select product in “Product Explorer” window
9.3. Select: ‘Raster’ / ‘Band Maths...”

9.4.

9.5. Change the output name in ‘WaterChange’
9.6. Deselect “Virtual”

9.7. Select “Edit Expression...”

9.8.

Set up the I/0 and the processing parameters as shown in the Figure below

Type the following expression: “S3.WaterMask_2017 - $4.WaterMask_2018”
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Ok, no errors.




3 Band Maths x E Band Maths Expression Editor hod
Tl EE Product: |[4] Subset_2015 v|
Subset_2017
IE] = v Data sources: Expression:
Name: |waterchangs_a17-2018 || [+4.22 A e+ e $3.WaterMask_2017 - $4.WaterMask 2013
Description: | ‘ %4 B4
N @ - B
Urit: [ ] [s4-22
Spectral wavelength:lo.o ‘ %4 .B11 e-e
[ ¥irtual (zave expression only, don't store datal EAEBId 444
Replace NaM and infinity results by | NaN‘ A ENDWESRAETH (@)
$4._5WM_20l3
Generate assodated uncertainty band Constants. .. ~
$4 WaterMask 2013 w
Band maths expression: = erators. .. ~
Show bands =
Functions. .. ~
Show masks
Show tie-point grids
Load... Save... | Edit Expression... | Show singie fizgs 0Ok, no errors.
[o<] concel | el | [ || coneel | g |

9.9. Click ‘OK’

9.10. Open the newly generated product
9.11. Select: “Colour Manipulation” tab
9.12. [-1.0: Blue]; [0.0: White]; [1.0: Red]

The red pixels indicate water decreasing, the white ones represent no change in water level and the blue pixels are
associated to an increasing of the water.

Navigation - [5] Wate.... | Colour Manipulati._. X | Uncertainty Visualis_.. | World View

Editor: (O Basic @ Sliders () Table

MName: WaterChange
Unit:

Min: -1.0

Max: 1.0

Rough statitics!

01

4 More Options

EPe2Ebu|
# P elEea,

()
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