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Introduction

This review is including a stepwise of pre-processing Sentinel 3 (S3), and Sentinel 2 (S2), in order to
create a step by step tutorial, and help with possible fails or errors that could occur when running the
plug-in for the first time. It is not our aim to repeat the points that have been explained in the SEN-ET
manual (A). This report goes step by step, processing the S3, and S2 data, and pointed out important
notes that can be of guidance for all users. Other relevant issues and errors have been debriefed in

the STEP-FORUM as well (B).

In some occasions, multi flowchart alternative processes have been explained, to give users the

freedom and flexibility of implementing their stepwise processes more easily.


https://forum.step.esa.int/
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SNAP configuration with Python 3.6

The SNAP configuration with python has been well explained in here (C), however, for Windows

users, and Python users not Anaconda or Miniconda, the following notes are worth noticing.

As a general note never mix conda, and pip for any python packages installations, because this could

be influencing other applications and platforms, be advised to select only pip or conda.

As it is suggested in the main manual SEN_ET to configure SNAP with Python 3.6, please follow the

upcoming notes:

A —In SC:\ drive create a folder, name it for example python36.
B — Download python 3.6 version that is compatible with your system from the following website
(D) start installation and navigate to the folder that has been created within C:\pyton36;

untick the two boxes of the path, thisis in case of another python version was already added up to

the path?, .

} Install Python 3.6.0 (64-bit)
Select Install Now to install Python with default settings. or chocse

Customize to enable or disable features.

<> Install Now
C\python36\python36
Includes IDLE, pip and documentation

Creates shortcuts and file associations

< Cystomize installation
Choose location and features

python
f n Install launchar for all users (recommended)

windows [FJ A< Pvthon 36 to PATH Canial

C — Follow the upcoming points in order to create virtual environment,

First: Open Command Prompt and enter pip install virtualenv.

Second: Download the desired python version (do NOT add to PATH!), and remember the
path\to\new_python.exe of the newly installed version, this point has been done as it has been
explained above.

Third: To create a virtualenv, open Command Prompt and enter,
virtualenv \path\to\env -p path\to\new_python.exe

As it is also recommended to create the virtual environment folder in C:\VENV.

1 Or if the user does not want to add the path to the computer system, the choice is free.


https://senbox.atlassian.net/wiki/spaces/SNAP/pages/50855941/Configure+Python+to+use+the+SNAP-Python+snappy+interface
https://www.python.org/downloads/windows/
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Now the virtual environment of python3.6 is ready to be configured with SNAP, easily and

smoothly.

System requirements and installation

As it is stated very clear in the main SEN_ET document at paragraph 3.1 “the system requirements,”

one important point is that around 20 GB of RAM are required, and even the more the better.

Launch SNAP and navigate to the tools tab and this option as it is depicted below,

s o %
File Edit View Anabysis Layer Vector Rester Optical Radar Toeols Window Help

=% :
st
Droduct Explorer % [pastiie | = "
E
E
3
=
E
=
H
=
Worgution | Worts view | Colous Manipuinion = |Uncarminty visssasion | - ;
2W H
[ 1
“This tool wandow is usad to mangulate the
of w1 an mage view.
Right now, there is o selected image view.
Q.

A new panel will appear. From the performance, change the Cache Size (Mb). It is recommended to
be 70 % - 80 % of the total RAM. In the example less than this suggestion is used, only 16 GB of the

total 32 GB- Then press apply tab and cick ok.

F = @ @ =H BEEE Q e e

General Layer |Performance| WWW Keymap Appearance S1TBX S2TBX S3TBX

System

VM Parameters | -Xmx22528m -Xms256m -XX: +AggressiveOpts -Xverify:none -Dnetbeans.maindass=org.esa. snap.main. Main -Dsun,
Cache Path CiWsers\FALAH FAKHRI\ snap\war\cache
Cache Size (M) | 16000

Compute Reset
Processing
SMAP Values Benchmark test values

Tile size {px) 512 128;256;512;%;

Number of Threads |12 12;

Benchmark operator | StoredGraph
Compute Reset

Export... Import... OK Apply Cancel Help

The installation of Sen-ET SNAP plugin explained in paragraph 3.2 of the official tutorial. Now the

user is ready to download,and install it.
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Download S2 and S3 images

Many options are available via the SEN_ET plug-in. However, the open Hub from (E) gives more
flexibility of searching and using the Graphical User Interface GUI map to easily determine the area of

interest AOI, without a need to previous creating geojson AOI, and avoid any error of offline products.

| £ - o X
e T
PRI ABEASS XB rea 2\ UBYOR = ¢

File Edt View Anslyss Layer Vector Raster Optical
ay & kd P

Product Exgiorer X | Plaetifo

LAL PAPAR..)

o Drpold 4

Bicphy
1

Mavigiton | Workd View | Colour Mamipulation | Uncertainty Visuabsation

eu e | mteue e ) | A

T too window i sed 1o manpuise the

Some notes related to the Name and Date of the images:

- S2 naming convention
The compact naming convention is arranged as follows:

MMM_MSIXXX_YYYYMMDDHHMMSS_Nxxyy_ROOO_Txxxxx_<Product Discriminator>.SAFE

The products contain two dates:

The first date (YYYYMMDDHHMMSS) is the datatake of the sensing time.

The second date is the "<Product Discriminator>" field, which is 15 characters in length, and is,
used to distinguish between different end user products from the same datatake. Depending on
the instance, the time in this field can be earlier or slightly later than the datatake sensing time.
The other components of the filename are:

MMM: is the mission ID(S2A/S2B)

MSIXXX: MSIL1C denotes the Level-1C product level/ MSIL2A denotes the Level-2A product level
YYYYMMDDHHMMSS: the datatake sensing start time

Nxxyy: the PDGS Processing Baseline number (e.g. N0204)

ROOO: Relative Orbit number (RO01 - R143)

Txxxxx: Tile Number field

SAFE: Product Format (Standard Archive Format for Europe)
For more information related to the S2 name, please visit (F)

An example of file name,


https://scihub.copernicus.eu/
https://sentinels.copernicus.eu/web/sentinel/user-guides/sentinel-2-msi/naming-convention
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- S3 naming convention
Before selecting the S3 image, let’s have a look at the naming convention of the S3 image,
According to the (E) the following points are clearly showing the meaning of the S3 name.

MMM_SL L TTTTTT_yyyymmddThhmmss_YYYYMMDDTHHMMSS YYYYMMDDTHHMMSS i
nstance ID]_GGG_|[class ID].SEN3
Where:

MMM is the mission ID:

S3A = SENTINEL-3A

S3B = SENTINEL-3B

S3_ = for both SENTINEL-3A and 3B

SL is the data source/consumer (SL = SLSTR)
L is the processing level

"0" for Level-0

"1" for Level-1

"2" for Level-2

nn

underscore if processing level is not applicable

TTTTTT is the data Type ID

Level O SLSTR data:

"SLT___ " =ISPs.

Level-1 SLSTR data:

"RBT___ " =TOA Radiances and Brightness Temperature
"RBT_BW" = browse product derived from "RBT___".

Level-2 SLSTR data:

"WCT___"=2and 3 channels SST for nadir and along track view
"WST___ " =L2P sea surface temperature

"LST___ " =land surface temp

"FRP___ " =Fire Radiative Power

"WST_BW" = browse product derived from "WST__ "
"LST_BW" = browse product derived from "LST___".
yyyymmddThhmmss is the sensing start time
YYYYMMDDTHHMMSS is the sensing stop time

YYYYMMDDTHHMMSS is the product creation date


https://sentinels.copernicus.eu/web/sentinel/user-guides/sentinel-3-slstr/naming-convention
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non

[instance ID] consists of 17 characters, either uppercase letters or digits or underscores

The instance id fields include the following cases, applicable as indicated:

1. Instance ID for the instrument data products disseminated in "stripes":

Duration," ", cycle number, " ", relative orbit number," ", 4 underscores" ", i.e.
DDDD_CCC_LLL___
2. Instance ID for the instrument data products
disseminated in "frames":
Duration, "_", cycle number,
DDDD_CCC_LLL_FFFF
3. Instance ID for the instrument data products disseminated in "tiles".
Two sub-cases are applicable:
a) tile covering the whole globe:
"GLOBAL "
b) tile cut according to specific
geographical criteria:
Tile Identifier
tetttttettttttttt
4. Instance ID for auxiliary data:

17 underscores " "

non

, relative orbit number, "_", frame along track coordinate, i.e.

GGG identifies the centre which generated the file

[class ID] identifies the class ID for instrument data products with conventional sequence
P_XX_NNN where:

P indicates the platform (O for operational, F for reference, D for development, R for
reprocessing)

XX indicates the timeliness of the processing workflow (NR for NRT, ST for STC, NT for NTC)
NNN indicates the baseline collection or data usage.
.SEN3 is the filename extension

Example of filename:

- Time selection of S2, and S3
After this detail on the explanation of the S2 and S3 name convention, we will focus on the the
time for selecting S3 images. This is preferaby during mornings with low cloudiness and low view

zenith angle. The time of S3 should be compatible with the time of S2, for more details please read

(G).


https://www.mdpi.com/2072-4292/12/9/1433/htm
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Sentinel 2 processing

1. Pre-processing

A series of processing steps will be explained in stepwise points. If the user has her/his own way of
doing the S2-pre-process using python, snappy or GPT, it is out scope of this review. The aim here, as
pointed out previously, is to simplify the main manual of SEN_ET, and overcoming some errors.

The pre-process graph is located in the “graphs” folder (home/*name_of user*/.snap/graphs) and it

IM

is called “sentinel_2_pre_processing.xml”. To open it, go to Tools/Graph Builder/Load. By the default
the Load points to the graphs folder. Select the file and the graph will be displayed in the Graph Builder
tool. The downloaded L2A Sentinel-2 scene (example below) will be chosen and the pre-process will
start over the whole scene. This process can take from several minutes to several hours, depending

on the capacity of the computer.

File Graphs

Biuphy:i:llﬂpl—’} Write |

‘ Read |,—a|u=nmp|e

Read Resample BiophysicalOp Subset Subset(2) BandMaths Write Write(2) Write(3) Write(4)

Source Product

Mame:

[1] S2A_MSIL2A_20210829T074611_N0301_R135_T385LF_20210829T104722 s

Data Format: Any Format w

Output of the first pre-process is,

- S2_biophysical parameters (LAl, FAPAR, Fcover, Cab, Cw),

- S2 reflectance - product containing the 20 m reflectance bands (B2, B3, B4, B5, B6, B7, B8A,
B11, B12)

- S2_mask - product containing cloud mask derived from scene quality flags

- S2 _sun_zenith_angle - product containing the scene sun zenith angle band.

The parameters required to do the pre-processing have to be specified for each processor in the graph.
There are 5 processors and 4 products to write. Each write function requires to specify the whole path

where it is going to be saved (Directory path), and a comprehensive band name (for instance
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“S2_reflectance” in the figure below). It is advisable to change the default names, to avoid mistakes

when pre-processing the S3 data later.

- - ~r - —p— —— —— — - —p— ~r —— ,I
Read Resample Subset BiophysicalOp Write_reflectance Subset_reflectance Subset_sun_zenith Write_sun_zenith | BandMaths_mask| Write_mask \\'rilt_biophrsimll
Target Product

Name:

52 reflectance

Saveas: BEAM-DIMAP v

Directory:

Imedialdisk/ana’Sen_ET tutorial ] .

In the Resample function the user can resample the scene by reference band (i.e., band B5 (705 nm),
B6 (740 nm), B7 (783 nm), B8b (865 nm), B11 (1610 nm) and B12 (2190 nm), or by specifying the 20-

meter pixel resolution by hand.

Define size of resampled product

B3 v
) By reference band from source product: Resulting target width: 5430

Resulting target height: 5430

Target width; 10,980 +
(7 By target width and height: Target height: 10,980 =
Width / height ratio: 1.00000
60 5
(7 By pixel resalution (in m): Resulting target width: 1830
Resulting target height: 1830

Read Resample BiophysicalOp Subset Subset(2) BandMaths Wiite Write(2) Write(3) Write(4)

(7 By reference band from saurce product: Resulting target width: 1830

Resulting target height: 1830

Target width: 10,980 <
(0 By target width and height: Target height: 10,980 5

\Width / hEiﬁhT ratio: 1,00000

il

O By pixel resolution {in m): Resulting target width: 5480

Resulting target height: 5480
Define resampling algorithm
Upsampling method Nearest “

An important point should be noticed while subseting the bands, or the sun_zenith angle, the Ul
subset graph does not work properly, when selecting a reference band: the width and height are not
updated accordingly. The GUI should validate if the entered coordinates [x,y,w,h] are valid for the
reference band, please have a look at details of problem in the following link,

https://forum.step.esa.int/t/s2-resampling-on-a-subset-not-supported/21410/23?u=falahfakhri



https://forum.step.esa.int/t/s2-resampling-on-a-subset-not-supported/21410/23?u=falahfakhri
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To solve this problem, specify the number of rows and columns of the 20-meter band resolution, which
they equal to 5490 * 5490, width, and height respectively, same thing is applied to the subset of

sun_zenith angle, as are depicted in the figures below,

Read Resample Biophysicalop Subset Subset(2) BandMaths Write Write(2) Write(3) Write(4)
T

B Copy Metadata

O Pixel Coordinates () Geographic Coordinates
Reference band: |Bl

I)<: 1] e 0
idth: 5490 height: 5490
Sub-sampling X: 1 Sub-sampling Y: 1

Read Resample BiophysicalOp Subset Subset(Z) BandMaths Wirite Write(2) Write(3) Wirite(4)

Source Bands: quality_snow_confidence

quality_scene_lassification

view_genith_mean

view_azimuth_mezn |
sun_zenith

sun_azmuth

view_zenith_B1

view_azimuth_B1

B Copy Metadata

© Pixel Coordinates () Geographic Coordinates

Reference band: ‘Bl ‘

i o v 0 |
Width: 5480 height: 5430 I
Sub-sampling X: 1 Sub-sampling Y: 1

Create a new mask band by applying the following equation,

Read Resample BiophysicalOp Subset Subset(?) BandMaths write Write(2) Write(3) Write(d)

Target Band: ‘quality_mask_sz

Target Band Type: ‘ﬂoat:’pz

Band Unit: ‘

No-Data Value: ‘0.0

Expression: f (quality_scene_dassification ==8 && quality_scene_dassification <=10) || quality_scene_dassification == 3 then 0 else 1
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ompleted i 30, 583332 mrutes (386941 B/s 130154 Posis/s

et Bow [ Frew Baw Qo Ram
Then navigate and create a folder to save the results, the following picture is a hint directory,
PPREPROCESSED > S2

Marne
M aerodynamic_roughness
I BAND_MATH_MASK
W BANDS
W BIOBPHYSIC
W CLOUD_MASKS
B ELEVATION
I FRACTIOM_GREEN_VE

N | EAFREFLECTAMNCE TRANSMITANCE

MW maps_of_vegetation_structural_parameter

I SUN_ZENITH

It is worth mentioning that it is possible to dismantle any process chain into smallest steps, this in
most cases will end any an individual process quicker than the long chain graph or process. But it is

also depending on the machine processor and RAM, as we said earlier.

Processing of a whole S2 scene has been completed in 38.583332 minutes as showed below,
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S [2] Subset_S2A_MSIL2A_20211021TO7FS5951_MNO301_RO35_T375GL_BANDS_resampled_20
Metadata

Vector Data

Tie-Point Grids

Bands

Bl B2 (490 nm)

El 53 (560 nm)

Bl B4 (555 nm)

EA Bs5 (705 nm)

B Bs (740 nm)

Bl B7 (783 nm)

B8 BsA (865 nm)

-l B11 (1610 nm)

Ll B12 (2190 nm)

[3] S2A_MSIL2A_20211021TO75951_MO301_R0O35_T375GL_resampled_BandMath
A Metadata

(23 wector Data

E3 Tie-Point Grids

23 Bands

0 vesed

[4] BiophysicalOp
- E3a mMetadata
-[Z3A Flag Codings
~[EA Wector Data

- [Z3 Tie-Foint Grids
3 Bands

lT\V‘\l_\ﬂﬂ
bt -

lai_flags
lai_cab
lai_cab_flags
lai_cw
lai_cw_flags
fapar
fapar_flags
fcower
fcover_flags
- [23 Masks

B [3] sun_zenith ~ O | 4] quality_mask_52 b4 ~ O |[E (5] fapar_flags *

2. Add an elevation band

Now it is time to add an elevation band: drag and drop the band mask (52_mask), calculated in the
previous step, in the Product Explorer or navigate to the folder where you can find this product and
select the file that ends with the *.dim extension. Highlight the mask product and right click on it,
then navigate to the band elevation band, a new window will pop out, select SRTM 1 Sec HGT (Auto

Download)-
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E [1] 52A_MSILZA_20210829T074611_N0301_R1335_T38SLF_20210820T104722_resampled_BandMath - [D:\Sen-ET\DATA'PI

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
aRNCJsd P AANORIIE T K

Product Explorer X | Pixel Info =

= (1] 52 M5 e 10879T 104722,_resampled_BandMath
Band Maths...

| AddElevation Band
Add Land Cover Band
Group Nodes by Type
Open RGB Image Window

Open H5V Image Window

Close Product
Close All Products

Close Other Products

Save Product

B ~dd Elevation Band >

Digital elevation model (DEM]):

ACE2_5Min (Auto Download)

ACE30 (Auto Download)

ASTER. 1sec GDEM

CDEM {Auto Download)

Copernicus 30m Global DEM (Auto Download)
Copernicus 90m Global DEM (Auto Download)
GETASSE30 (Auto Download)

SRTM 1Sec Grid

SRTM 1Sec HGT {Auto Download)

SRTM 3Sec {Auto Download)

Resampling method: | BILINEAR_INTERPOLATION |

Elevation band name: |ele\tation |

Cancel

The elevation band will be added as shown in the figure below:

Ple_ ESt View Andiysia Layes Vector Raskc’ Ogtical Ridwe T e & s v
EHE HE ISP/ R VA UNOR LT GBREALACERNBT roAAINTVRIORE v =5
Product Explorer | P it = (@ oo ¥
@ (1520 M54 D210825T0 4611 XL AL3S TS 021083 04723 ssanched Sandietn
= @ Henssots

% G Vecur own
5 2 Teson e
& s
|
B ceoton

|
]
i
i
§
|
|

L RPN U
3P Alied

pre

)

Then, if you wish, you can extract and save this band separately: from the Raster tab go to Bands
Extractor.
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B snar

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

e o X A s

Filte

® 12w ¥ >

Product Explorer X | Pixelinfo |

)& [1] S2A_MSIL2A_20210829T07461 d_BandMath

DEM Tools
Geometric
Masks

Data Conversion
Image Analysis
Classification
Segmentation
Export

Bands extractor |

vVVYVvVvVvyyv

I,"S‘!‘?st‘?!'i[,!"!?,’!*! View | colour Maniputation | inty Visualisation | =]
Or you can directly use the Graph Builder to add the functionto create an elevation band and save it
as a separate image, as shown below:

File Graphs

| MI-HA-'EIMH subset | o write |

Read AddElevation Subset Write
Source Product

Name:
| [1] 524_MSIL24_20210829T074611_ND301_R135_T385LF_202108297 104722_resampled_BandMath ~]L...
Data Format: | Any Format -~ |

Select the SRTM 1s auto download, and change the preferred DEM resample Method or leave the

default one.

ﬁ Graph Builder: add_elevation.xml| X
File Graphs

| un-‘ : ‘ f Suhl:t‘— [~ write

Read AddElevation Subset Wirite

Digital Elevation Medel: f| sRTM 15ec HGT (Auto Download) f|

[DEM Resampling Method: | g1ciJBIC_INTERPOLATION
Elevation Band Name: elevation

Load b Clear @ MNote @ Save @ Help l> Run
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In the write part, type in the name of the product and the navigate to the output directory in order
to save the result.

An elevation band will be appeared in the Product Explorer after the successfully ending the process

as it is shown below:

o S
Aoll@Pkls> oBEATCXE ANV B

= W R o x

3. Add Landcover band

As it has been explained, there are multiple choices for creating bands, like in the case of the
elevation band. In here we will directly create a landcover map using the graph builder, as it is

depicted below,

The input is the Sentinel 2 mask that has been previously created.

File Graphs

Addl.-nul:mrl—_._} Subset | ol wiite |

Read AddLandCover Subset Write
Source Product
Name:
[1] 52A_MSILZA_20210829T074611_N0301_R135_T385LF_20210829T 104722_resampled_BandMath ~

Data Format: Any Format -

=) Load Clear Mote B save Help Run
(=) -

In the second tab AddLandCover, select the CCLandcover — 2015, also the user can change the

resample mode or leave the default one. Only this land cover map is accepted.
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Read AddLandCover subset Wirite

AAFC Canada 2017 Crop
AAFC Canada 2018 Crop
AAFC Canada Clay Pct
AMAFC Canada Sand Pct

CCILandCover-2015

GLCZ000

GlobCover

JaxaForestMap-2016

MODIS 2007 Tree Cover Percentage

MODIS 2010 Tree Cover Percentage
External Files

Resampling Method: | NEAREST NEIGHBOUR ~
Integer data types will use nearest neighbour

Load %\“) Clear @7 Mote @ Save @ Help [> Run

In the subset tab select the landcover layer and in the write tab, type in the name and navigate to

the save directory, and press Run. This step is compulsory.

Read addiandCover Subsst  write

Source Bands:

B Copy Metadata
© Pixel Coordinates () Geographic Coordinates
Reference band: mask

% o 2 o
Withs 5450 height: 5430
Sub-sampling X: 1 Sub-sampling ¥ 1

[ Load % clear [ Note B save @& Helo [ Run

Read AddlandCover Subset Write
Target Product

Name:
ccI_landcover
Save as:  BEAM-DIMAP
Directory:
D:i\Sen-ET\DATA\PPREPROCESSED\S 2\Landcover

Load % Clear (& Mote ) save @ rep [ Run

Once the process has successfully ended, a new band of Land cover will be added up to the Product

Explorer panel, as it is depicted below:

‘®
SV JSd PR A UOGRLIE G
[Proguctexpiorer ] Peioto
NN e T e o pe—
@ (200 Jandeover
+ G metadsts

T
2B XV roqANTVROORE | ¢

w015 X

) P o

sty nie) )

r—

v - st <l - Zoom — teve -



SEN-ET Technical Review

It is worth mentioning that the name of landcover should be edited up to be CClLandCover-2015,
because in the next step for producing maps of vegetation structural parameters, an error will appear
if the name is other than the expected (CClLandCover-2015)2. Right click on the band name and
properties, a new panel will pop up, choose the first field name by clicking on the dots. A new panel

will pop up, which gives the user the capability of changing the name. Edit the name and press ok,

I~ Product Node Properties

land_cover_CCIlLandCowver-2015

Description CCILandCover-2015
Modified

I~ Raster Band Properties.

Unit class

Data Type int16&

Raster size 5490 x 5490
Walid-Pixel Expression

Mo-Data “Yalue Used [ -]
MNo-Data Value 0.0
Spectral Wavelength 0.0

Spectral Bandw idth 0.0
Ancilary Wariables
Ancilary Relations

Name e

MName of the element

land_cowver. _CCILandCover-2015
Cancet

The name will appeared as illustrated below. Finally right click on the CCI_landcover and save

product.

4. Estimate leaf reflectance and transmittance

The input is the S2 biophysical properties product, the outputs of Sentinel-2 pre-processing graph.
From the optical tab, navigate to Thematic Land processing, and then to the SEN-ET plugin. From there

select “Estimate leaf reflectance and transmittance operator”, a new window will pop up:

2 See the comments to this probem in the STEP Forum here:

https://forum.step.esa.int/t/produce-maps-of-vegetation-structural-
parameters/31942/10?u=falahfakhri



https://forum.step.esa.int/t/produce-maps-of-vegetation-structural-parameters/31942/10?u=falahfakhri
https://forum.step.esa.int/t/produce-maps-of-vegetation-structural-parameters/31942/10?u=falahfakhri
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o - o x
Fle Edt View Anslysis Layer Vector Raster Opticl Radar Tools Window Help a
aw C b o PPl ABBASTE X r o Boe

Product Explorer X | Puxet nfo

dices

A0 g

Vegetation Radiom

Vister Radiometric Indic
AIATSR SMAC Atmospheric Correction

wesury e (I}

Navigation  World View | Colour Manipulation X | Uncertainty Visualisation -

e

This 100l wndow s used 1o mangulate the
colouring of images w1 an mage e,
Rught now, there & no selected mage view.

]

File Help

[£70 Parameters ] processing parameters
[ Seurce Product |
Plant biophysical properties product:
[1] BiophysicalOp P

Target Product
MName:

BiophysicalOp_processed
& Save as: | BEAM-DIMAP -
Directory:
D:\Sen-ET\DATA\PPREPROCESSEDS 2\LEAFREFLECTANCE _TRAMSMITAMCE

B Openin SMNAP

Close Help

In the I/O parameters tab select the source product, the biophysicalOp layer (the name of the file
changes depending on what you wrote in the pre-processing “Write_biophysical”).lt is recommende
to change the target name to the preferred name, and navigate to the save directory. Remember to

always add the saving Directory up.

In the processing parameter tab, navigate to the directory that already has been selected in I/O
parameters, and name the output layer. Do not forget the extension of SNAP *.dim.

File Help

IO Parameters Processing Parameters

n Display execution output

Qutput image:

Close Help
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It is worth mentioning that the process will take a few minutes.

File Help

/O Parameters

Processing Parameters

u Display execution output

Output image:

o

Recent [tems

Desktop

Documents

This PC

a

Network

Look in:

LEAFREFLECTANCE_TRANSMITANCE v s E-

File name: | Leafreflectancetransmittance. dim I
Files of type:

All Files ~ Cancel

shown below:

Once the process has finished, a new product layer will be appeared in the Product Explorer as it is

File Help

I/0 Parameters

Processing Parameters

' Display execution output

Qutput image: | 2:\5en-ET\DATAPPREPROCESSEDS 2L EAFREFLECTANCE_TRANSMITANCE Leafreflec

Starting teol execution

Cancel

File Help

1/O Parameters

Close Help

Processing Parameters

I8 Display execution output

The target product has been successfully written to
I +..\BiophysicalOp_processed. dim

and has been opened in SMNAP.,

Total time spend for processing: 00:00:01.982

[ Don't show this message anymore,

\S2\LEAFREFLECTANCE_TRANSMITANCE eafreflec

t to be u
Imtializing

Close Help
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5. Estimate fraction of green vegetation

The input of this operator is the Sentinel-2 sun zenith angle product? and the S2 biophysical properties
product - output of Sentinel-2 pre-processing. From the main tab, Optical tab, navigate to the
Thematic Land processing, and then to the SEN_ET plugin, finally click the Estimate Fraction of Green
Vegetation operator, a new panel will pop up. In the I0/parameters, choose carefully the two inputs

each one in its right source slot as it illustrated below. Save the product in your directory.

In the second tab, the processing parameters, navigate to the save directory and name the results, the
extension of the result should be *.dim. With regard to the other parameters, the minimum fraction
of green vegetation, this can be changed according to the user experience or left by default. Finally

click Run to proceed.

Again, the process will take a few minutes and if no progress is visualized in the starting tool execution

do not worry about this.

[ ET - 0 x
Fle £6t View Anlyss Liyer Vector Reter Optal Rado Tools Window Hep (@ Sewth e
. 5 Y ) sor SN 1y iele
SR DE 5 b d R srevmve BRI INBASTE ST oA A \NVRY@R =\ v«
4 Spoctal o
ProductExplare % | Pt o P i = S
. : EE:n,c‘wuumm,wmma‘ Wepiocdaliy ) PRsesarcied g
- ™ » > ALPAR) i
Thematic Wates Processing > Soil Radhometric Indices :
Vegetation Radionetric Indices X
Ve Radomerc ndces =
MERIS/[AJATSR SMAC Atmospheric Coerection. -
sentr 5| Downlosd ECMWF ERASresnaysisdets i
Forest Cover Change Processor Dowiiood isdo. g
Esbate serodymamic roughness
Navigation | World View | Colour Manpwiation | Uncertainty Visuaksation = Estimate daly evapotranspiration
FY ) Estenate fraction of green vegetation f
Estinate lind surface energy e { 3
L] ) e et llectonce and baamitace H
Estenatelonguave iradance i
Estinatenet shotwave radiation
Prepare 6945 eanais it
e Produce maps of vegeation srches parameers
‘colounng of images i £ & mxgs v Sharpen ST
R, e . e e v Wrptoemplae

3 This is the output of Sentinel-2 which has been pre-processed separately in previous steps.
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File Help

Processing Parameters

Source Products

Sentinel-2 sun zenith angle product:
[1] subset_0_of S2A_MSIL2A_20210829T074611_NO301_R135 _T335LF_20210829T1.. -

ant biophysical properties product:
[2] BiophysicalOp

Target Product
Marme:

_S2A_MSIL2A_20210829T074611_N0301_R135_T385LF_20210829T 104722 _resampled_processed

Save as: | BEAM-DIMAP e
] |

Directory:
D:\Sen-ET\DATAPPREPROCESSEDNS 2\FRACTION_GREEN_VE

@ Open in SMAP

File Heip
L0 Pty Frocemsng Farameders

| Cosplary emmoaton sutoest

| M acion of vegeiaton wiich is groenc

| Dt mage: O R ET AT R PPREPS CORSSETHE TIFRACTION GREEN VEfacion_vegelaion_green.dm

File Help

10 Parameters Processing Parameters

@ Display execution output

Minimum fraction of veoetation which is areen: 0.2
[ E DIG2{FRACTION_GREEN_VE'fraction_vegetation_green.dim
Starting tool execution

[ 0%

Cancel
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6. Produce maps of vegetation structural parameters

The inputs of this operator are:
¢ The CCl Land-cover product
* The S2 plant biophysical properties product
* The S2 fraction of green vegetation product

The Parameters are:

¢ Land-cover band - Name of land-cover band as produced by the “Add landcover” graph

¢ Look-up table - File containing the look-up table. Examples of default location:

~/.snap/auxdata/sen-et-conda- 64/sen-et-snap-scripts/auxdata/LUT

~/SEN-ET/sen-et-snap-master /auxdata/LUT

where ~ is the user directory.

¢ Produce vegetation height maps - indicate if the vegetation height maps should be produced

¢ Produce vegetation fractional cover maps - indicate if the vegetation fractional cover maps should
be produced

¢ Produce canopy height to width ratio maps - indicate if the canopy to width ratio maps should be
produced

¢ Produce leaf width maps - indicate if the leaf width maps should be produced

¢ Produce leaf inclination distribution maps - indicate if the leaf inclination distribution maps should
be produced

* Produce landcover map with IGBP classes - indicate if the landcover map with IGBP classes should

be produced
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Prepracessing E‘
Thematc LandProcesing | Bioghyica Processor (AL S4PARL 5
Thematic Weter Procesing > Soil Rediometric Indices 3 H
) 5
=
E S FE——. i
. z
Dowriaad sentinel dota i
Estimate serodynamic roughness ¥
Mavigation | Workd View _ Catour Manipelaten. * | Uscertainty Visualaston - Estmate il avsgotanspuation
5 Estimate fracion of green vegeation e
°8 g z
Estimate and sufsca enargy s 1
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Estimate kongwave imaciance i
Estrmate ek shorbwaue ecition
Brepare E345 reanabys dta
e o i e 1 maria Produce maps of vegetsbon tructrs parameters
colouring of mages w30 sge . P
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Choose carefully the source of each product and tick the save box, and do not forget to navigate to

the save directory and tick all the parameters boxes, and add up the LUT.

C:\Users\FALAH FAKHRI\.snap\auxdata\sen-et-conda-Win64\sen-et-snap-
scripts\auxdata\LUT\ESA_CCI_LUT.csv

File Help

1/O Parameters  Processing Parameters

Source Products
Land-cover product:
[1] CCI_landcover ~

[Z] BiophysicalOp

Plant biophysical properties product: ‘

[3] fraction_vegetation_green

Fraction of green vegetation product: ‘

Target Product
Mame:
CCI_landcover_processed
B Save as: | BEAM-DIMAP ~
Directory:
D:\Sen-ET\DATAPPREPROCESSEDYS 2\Produce _map_vegetation_structural parameters E]

& Cpenin SNAP

Run Close Help
File Help
1/O Parameters Processing Parameters
{8 Display execution output
Land-cover band: (CCILandCover-2015
Lookup table:  C:\sers\FALAH FAKHRI), snapauxdata \sen -2t conda-Win4\sen et snap sorpts|auxdata | UT\ESA_CCL_LUT.csv

18 Produce vegetation height maps

I8 Produce vegetation fractional cover maps
18 Produce canopy height to wadth ratio maps
18 Produce leaf width maps

18 Froduce leaf incination distribution maps

18 Produce landcover map with 1GEP dasses

Outputimage:  :\Sen-ET\DATAVPPREPROCESSED'S2\Produce_map_vegetation_structural parameters\produced_map_veg_stru_param.dm | ...

Run Close. Help

The process will take a few minutes to be completed,
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The target product has been successfully written to
I ... \CCI_landcover _processed.dim
and has been opened in SMNAP.
Total time spend for processing: 00:00:06. 778
["] Don't show this message anymare.
|
File Edit View Anslyss Layer Vector Raster Optical Radar Tocks Window Help Qr search ot
a% FodPoQUARLORLLT IREASTESIEr0RAGNVRIORE ¢+
Product Explorer X | Pixel Info ~ || @ 4icho_dassicamn X v O | (4 veg_fractonal_cover L O (@ (4 veg hecht X o
: o)

f it
B veg_rdretion_dstrbusn
B o dassfaton

=Beusi 14

sOvey 1o R

Navigation - [4113... World View Colour Manip... X | Uncertainty Visua...

|

Edtor: () Basc Q) Sders () Table

Fep

Hane: gop_ dasscaton
Uitnd

@ »R2rpu
i 4D B

[~]

% More Optors.

7. Estimate aerodynamic roughness
The inputs of this operator are:
¢ S2 plant biophysical properties product
¢ S2 vegetation structural parameters product
And it produces ony one output:
¢ Soil roughness

Drag and drop the products into Product Explorer, then from optical tab navigate to Thematic Land
processing, and next to the SEN-ET plugin, from that select “Estimate aerodynamic roughness”

operator as it is shown below, once it is selected the operator window will pop up,
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B - o x|
Fe Edit View Analysis Layer Vector Raster Optical Rader Tooks Window Help Q- sewchiiie) |
AR DE T & d Py e POk ANEACE AT e A \NDVR OB\ v
— . Spectral Unmising - ==l
Product Explorer X | Puel Info (Geometric » -‘ ~
1 [l Sotyscalp Preprocessing » 3
¥ @ [ orodxed map_veg_stu_param ng > Biophy: (LA, fAPAR..) ’ g
Thematic Water Processing > Soil Radiometric ndices > g
Vegetation Radiometric Indices ) i
Wates Radiometic indices >
MERSS/(AJATSR SMAC Atmospheric Correction 2
SEN-ET 2 Download ECMVIF ERAS reanalysis data i
Forest Cover Change Processor Download sentinel data H
| Estimate serodynamic roughness ]
Estimate daily evapotranspiration
Estmate fraction of green vegetation &
Estimate land surface energy flxes i
: Estimate lea reflectance and transmatance [
Navigation | World View | Colour Manipulation X Uncertainty Visuskisation = — Estimate longwave imadiance §
28 Estimate net shortwave radiation
(1) Prepare ERAS reanalysis data
Produce maps of vegetation structural parameters
Sharpen LST
z:'::n &M’::::::m Warp to template
Rightrow, fhere i 1o selected image view.
(2]
X =Y - Bt o-tn - Zo0m - Levei ~

1

Select the source product carefully and navigate to the save directory within the 1/0 parameter tab:

E Estimate aerodynamic roughness *
File Help

IjO Parameters  Processing Parameters

Source Products

Plant biophysical properties product:

| [4] Biophysicalop ][
Vegetation structural parameters product:

|[2] produced_map_veg_stru_param I |

Target Product
MName:

|Biophysial0pjrooessed |
@ Save as: | BEAM-DIMAP -

Directory:

|D:‘I,Sen-EI‘\,DATA\PPREPROCESSED‘\SZ‘I,Aerodynamic_roughness | v

Open in SNAP

Close Help

In the second tab, processing parameter, you can introduce the soil roughness index according to your
study area, or leave it by default. Indicate the save directory and the product, with the *.dim

extension. Finally click Run, please see below,
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File Help

1/0 Parameters Processing Parameters

a Display execution output

Soil roughness: g.01|m

Outputimage: |D:\Sen-ET\DATA\PPREPROCESSED\S2\Aerodynamic_roughness\Aerodynamic_roughness.dim

Close Help

The process time takes a few minutes, and as usual, once it has finished, a new product will be added
up to the product explorer,

The target product has been successfully written to
... \erodynamic_roughness'\BiophysicalOp_processed. dim

and has been opened in SMAP.

Total time spend for processing: 00:00:02.632

[] Den't show this message anymore.:

With this operator, the user reached the end of the S2 pre-processing. Next the user is ready to

move forward to the S3 pre-processing steps in the next section.

, &

a% SAPIQ AP WOR LT ARBEALASEXT P 0QAASNVRIORE « - ¢
Proguct Explorer X | Pixel Info -@ ess Jergh X vog
= (18 Z i 2Py o2

o) u_param

8 15 70_pore_depiscoment %
Navigation - [3] ze... World View

Sdtor: OBaskc © Siders () Table
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Sentinel 3

1- Pre-processing
First of all unzip the S3_.zip product to get S3_.SEN3 product, open the last, drag and drop *.xml file,

in the Product Explorer as shown below:

T071746_20210831T183516_0179_056_220_2340_LN2...

Name Date modified

- cartesian_in.nc
. cartesian_tx.nc 5 MC File
B flags_in.nc NC File

- geodetic_in.nc

- indices_in.nc

ST_ancillary_ds.nc

- met_bc.nc

. time_in.nc

Before getting into the S3 pre-processing details, some important geometric information should be
taken from the pre-processed S2. From the File /Open product, navigate to the folder of the pre-
processed extracted bands, double click on the product, or click advanced, and then say yes in the
new popped up window, or use the easiest way of dragging and dropping the product from its
container folder; In the Product Explorer expand the image, then the Metadata, Granules,
Geometric_Info, and double click on Tile_Geocoding. The outlined information is needed in the next

S3_pre-processing steps, specifically in the Reprojection step. See the figures below:

B snap
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
=1 Open Product... b o PP o A or |A| @ B

Reopen Product >
W Product Library

Session
Projects
Import
Export

v v v v

Exit
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L E
| Lookin: |7 BANDS | BcyE-
- & Subset_S2A_MSIL2A_20210829T074611_N0301_R135_T38SLF_20210829T104722_BANDS _resampled.data Advanced |
" B! Subset_S2A_MSIL2A_20210829T074611_N0301_R135_T38SLF_20210829T104722_BANDS_resampled.dim
Recent Items
Deskiop
é - The reader does not support the advanced options!
Do you want to open the product normally?
a No
This PC
File name: Subset_S2A_MSIL2A_20210829T074611_NO301_R135_T38SLF_20210829T 104722_BANDS_resampled.dim

Network Files of type: | Al Fles

Product Explorer | Pixel Info
(= [1] Subset_S2A_MSIL2A_20210829T0746 11_N0301_R 135_T385LF_20210829T 104722_BANDS_resampled
£1-E8 Metadata
i G- Level-2A_User_Product
| @€ Level-2A_DataStrip_ID
. €D Granules
i E- B Level-2a_Tie_385LF
- General_Info
L—Jo Geometric_Info

- ) Tile_angles
- Quality_Indicators_Info
H 7. Processing_Graph
@@ history
i (2 vector Data
@ (E Tie-Point Grids
- (33 Bands

<«
<«
<

LEE LI IR LAY A4 5 LY T

_[ [1] Tie_Geocoding ¢ | vOg
Name Value Type Unit Description 3
[# Siee g
Size T

=
¥ size =
[i Geoposition
=
¥ Geoposition -
[ Geoposition H
metadatalevel Erief G i
HORIZONTAL_CS_NAME WGS84 / UTM zone 38N asai ®
HORIZONTAL_CS_CODE EPSG:32638 asci
=
=
g
£
g

Back to the S3 pre-processing, from the main tab, Open Product or drag and drop the file with the
* xml extension into Product Explorer directly.

From Tools bar, click on the Graph symbol as it is depicted below and navigate to load the graph of

S3 pre-process.

6% 9C e fud PeRTAvLORLEI ABEASERE e AN TR

A new panel will pop up, from Load navigate to the directory where the graph has been saved, in (A)

Select the graph and click Open,


https://www.esa-sen4et.org/
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File Graghs

RIGT Slick Pare 1o 39 an oparator

Resd e
‘Source Product
Mame:

(2] subset_D_of 536_5L_2 L5T___0210830T071446_202 10830T071746_202 1083 1T 183516_D179_0%6_220_2340_ .

Dataformat: | Any Formar

3__:1»: @ | @ | @vr | Don

Lookim | T Graphs_exangle < EIFER-
QRIGINAL GRAPH SHAP
) sdd_esevation.zenl
Conments
LT
T
Mk hesattier | Grach () Corcel
B Graph Builder ; santinel_3_pra_procassingacmi
File Graphs
Read Subset Subsmet_AOI Reproject Submet_obs_geometry | ={Write_ob=_asometry |
Bandmatna_mask |~ Wiite_mask |
Read subset Subser_ADI Reproject Subset_LST Subset_obs_geometry Vrite_obs_geometry BandMaths_mask write_mask wwrite LST
Source Product
Mame:
[2] subset_0_of 538 _SL_2 LsT 20210830707 1446 _20210830T071746_20210831T183516_0179_056_220_2340_LM2_O_NT_004
Diata Format: Any Format

[ Load Fo Clear [[&F rote 3 save @& Helo [= Run

Inputs

¢ Sentinel-3_L2A - Sentinel-3 scene has been cropped and reprojected as explained above, it

is worth mentioning that aftermath using the snipped S2 Geo coordinates the S3 product will
automatically get the same S2 projection.

e AOl_WKT Area of interest formatted as well-known text (WKT)
Outputs

* S3_observation_geometry - product containing the scene sat_zenith_tn, solar_zenith_tn,
longitude_tx, latitude_tx bands

¢ S3_mask - product containing cloud mask derived from scene's quality images

e S3_LST - product containing land surface temperature data
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Regrettably, the pre-processing S3 graph that has been mentioned above gives multiple errors. The
reason might be related to the newer SNAP version (v 8). The graph should be updated accordingly.

To overcome this problem, we can generate a new graph ourselves or subset the S3 data manually.

Highlight the S3 product by clicking on it, and from Raster navigate to the Subset as explained above.
In the Geo Coordinates type in the coordinates of S2 product and press OK, once it is finished, a new
cropped S3 product will be added up to the Product Explorer, the word subset_ has been automatically

added up in the front of the S3 product name,

Product Explorer = | Pixel Info

20210830T071446_20210830T071746_20210831T183516_0179_056_220_2340_LN2_O_NT_004.5EM3

¥ ew Analysis Layer Vector Raster Opticsl Radar To Windc Helg

S DO [N @ U 8 d P [ (e AODR el =
| Product Explorer x | Pixel info =

1538 _SL_2 15T 20210830707 1446 _20210830T071746_20210831T 183516 _0173_056_220 2340 LN2_O NT_003.SEN3
3wl [2] subset_O_of_S3B_SL_2_LST.

20210830707 1446_20210830T071746_202108317 183516_0179_056_220_2340_LNZ_O_NT_004.56143

Highlight the subset S3 product, from File/Save Product As, a new window will appear click Yes, and
navigate to the directory where you want to save the result, and then click Save. The subset is not
necessary though and does not affect the process chain in case of applying the process to the whole

scene, except for memory needs of the machine: both ways of working are correct.

B (2] subset_0_of_S3B_SL_2_LST__20210830T071446_20210830T071746_20210831 T1E3516_0179_056_220_2340_LM2_O_NT_004.SEN3 - [not saved] - SNAP

File Edrt View Analysis Layer Vector Roster Optical Radar Tools Window Help

:":‘“‘“p':“":' e 85 o b P o QLT[ e A DRI T SR
sopen Prockt .

S Product Librery I =]

746_202108317 183516_0179_056_220_2390_LNZ_O_NT_004, 55143
02108307071746_2021083 [7183516_0179_056_220_2340_LN2_O_NT_004.55M3

Save Product
Save Product As...
Session

Projects

Import

Export

Exit

Navigation | wora view | . = ™ =

a In order to save the product

21
subset O_of S3B_SL_2_LST___20210830T071446_20210830T071746_20210831T183516_0179_056_220_2340_LN2_O_NT_004.SEN3
it has to be converted to the BEAM-DIMAP format.
Depending on the product size the conversion also may take a while.

Do you really want to convert the product now?
() Remember my decsion and don't ask again.

Yes | No Cancel

Savein: Reprojected_Subset_S3 | BeFE-

Recent Ttems

Desktop

Documents

This PC

> J—

Network Files of type: [ BEAM-DIMAP product files (*.dim) - Cancel
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File Graphs

Read [Subset | subset(2) Reproject Subset(y) Subset() BandMaths Wnte(2) Write(3) Write
[source Bands: Fraction

LST_uncertanty

T |
xin
)
ba!-s o

18 Copy Metadses

© Pixel Coordinates () Geographic Coordinates

[Reference band: LST_uncestanty_locATM

x o . o

Bt | Ypoer | Froe | Byswe | @ree | [>mn

The first tab is assigned to Read the product, and the Subset is allocated to select the LST, and the

cloud_in bands, while in the third Subset2 nothing is needed to be set up,

Read Subset ISUbi!l(Z)IRgprnje:t Subset(3) Subset(d) BandMaths Write(2) Write(3) Write
Source Bands: LST

cloud_in
longitude_in
latitude_in

0 Coov Metadata

The Reprojection step has been already done through the subset step, when we used the S2 geo
coordinates as reference; however, in the tab of reprojection, a confirmation of the Coordinate
Reference System CRS is needed, to be matched with the S2 CRS. Tick in the Predefined CRS and click
Select in order to choose the right CRS, to be matched with the S2 CRS. A new panel will pop up, type
there the required CRS and click Ok,

Read Subset Subset{Z]IREDmJECt hubset{?a} Subset(4) BandMaths Write(2) Write(3) Write
Coordinate Reference System (CRS)

() Custom CRS

Geodetic datum: | World Geodetic System 1984

Projection: Geographic Lat/Lon (WGS 84)
Projection Parameters...
IO Predefined CRS | EPSG:32633 - WGGS 84 / UTM zone 38N Select... |
g,' Select Coordinate Reference Systermn >
Filter: | 32638 Well-Known Text (WKT):

SRR (PROICS[MWGS 84 / IUTM zone 38N",
GEOGCS[WGS 847,

DATUM[™World Geodetic System 19847,
SPHEROID["WGS 847, 6378137.0, 298.257
AUTHORITY[EPSG", 6326,

PRIMEM["Greenwich™, 0.0, AUTHORITY[EPS

UNIT["degree”, 0.017453292519943295],

AXIS["Geodetic longitude™, EAST],

AXIS["Geodetic latitude™, NORTH],

AUTHORITY[EPSG™,"43267]],

PROJECTION["Transverse_Mercator”, AUTHC
PARAMETER ["central_meridian”, 45.0],
PARAMETER.[Tatitude_of_origin®, 0.0],
PARAMETER ["scale_factor™, 0.999¢6],

Cancel
Moving to the next tab Subset(3), select the LST. In the Subset(4), select the latitude_tx, longitude_tx,
sat_zenith_tn, and, solar_zenith_tn.
Finally, in the BandMaths, type in the following equation:

if cloud_in < 1then 1 else 0
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Read Subset Subset(2) Reproject |Subset(3) |subset(#) BandMaths Wirite(2) Write(3) Write

Source Bands:

doud_in |
longitude_in

Read Subset Subset(2) Reproject Subset(3)] Subset(d) BandMaths Writs(2) Write(3) Wirite

Source Bands:

solar_zenith_tn

Read Subset Subset{?) Reproject Subset(3) Subset(d) |BandMaths |wirite(2) write(3) Wirite
Target Band Type: float32

Band Unit:

No-Data Value: 0.0

Expression: | f doud_in < 1 then 1 else 0 i

The rest of the tabs are, Write_LST, Write_mask, and Write_geometry. Give a proper name to the

products and navigate to the directory where they will be stored.

Read Subset Subset(2) Reproject Subset(3) Subset(4) BandMaths Write(2) Write(3) Write
Target Product

MName:
Band_LST

Save as: BEAM-DIMAP ~
Directory:
D:\Sen-ET\DATA\PPREPROCESSED \S 35T

Note that the target name for the LST, and mask bands, or another characters or symbols should be
added up, or the name changed completely, because the name of band is already “mask”, or “LST”,
and it needs to be different.

The pre-processing will take a few minutes and the new products will be automatically added up to

the Explorer Product window, please see the figure below.

[Product Explorer | pixel nfo -
@& [1] bset_0_of 53B_SL_2 ST 20210830T071436_20210830T071745_20210831T183516_0179_056_220_2340_LN2_O_NT_004 reprojected
B [2] Band_MASK
@[3 Metadata
-3 vector Data
&3 Bands
B mask
& [3] Band_LST
(30 Metadata
(3] Flag Codings
@ (32 vector Data
= &3 Bands
B st
i@ [4] Band_Geometry
(2] Metadata
(&[] Flag Codings
@[3 vector Data
@ Bands
[ iatitude_tx
B tongitude_tx
B sat_zenith_tn
[E soler_zenith_tn
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2- Warp to template

From optical tab navigate to Thematic Land processing, and next to the SEN-ET plugin, from that select

wrap to template operator as it is shown below:

o o @

pre—ry

Nevguicn  Week View | Colour Manpuation X Unecerisany Visusssason -

This tool is to simply reproject, resample and subset the S3 geometry bands to match Sentinel-2
Region Of Interest (ROI) extent and spatial resolution. You can use the reflectance bands as the
template image.
Inputs
¢ Source image: the Sentinel-3 observation geometry created with the pre-processing graph.
e Template image: Sentinel-2 reflectance bands as the template image.
e Resample algorithm - choose one of the available resample algorithms.

Output image: name of the image to be created (introduce whole path).
E arp to tempilate projection, resolution and extent
File Help

IfO Parameters  Processing Parameters
Source Products
Source image:

[1] Band_observation_geometry e
Template image:

[2] Bands_Reflectance_524_MSIL2A_20211021T075951_N0O301_R035_T375GU_resa... -
Target Product
Mame:

BAND_WARP

8 save as: | BEAM-DIMAP -
Directory:
D:\Sen-ET\DATA\PPREPROCESSED\S 3\WARP

B Open in SNAP

Close Help
[ |

File Help

IjO Parameters |Processing Parameters

' Display execution output

| Resample algorithm: | cubicspline -
| Output image: D:\Sen-ET\DATAPPREPROCESSED \S 3\WWARFIAND_WARP im

Starting tool execution
| 0%

Cancel

Close Help
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E SHAP - Warp to template projection, resolution and e...

43 The target product has been successfully written to
[ D:\Sen-ET\DATAPPREPROCESSEDS 3WARP Yearpnew . dim

and has been opened in SMAP.

Total time spend for processing: 00:00:04. 642
[C) Don't show this message anymaore.

Carcel

The final warp product will be automatically added up to the Product Explorer, expand the product

and open any band you wish to investigate the result,

X Pixel info = | [B 0 sder zent 0 x| [ satzenth ;0 x [ [ ongtuce X
5@ (IBNovRP
(00 Metadata
& 0 vector Data
=G Bands
@ letiude_tx
@ longde
@ sotzenth in
B soler_zenith_tn

3- Sharpen LST

The function expects the following inputs:
* Sentinel-2 reflectance product - output of Sentinel-2 pre-processing.
¢ Sentinel-3 LST product - output of Sentinel-3 pre-processing.
¢ High resolution DEM - output of Add elevation graph.
¢ High resolution Sentinel-3 observation geometry product - output of Warp to template
operator.
o LST quality mask product — the S3-mask output of Sentinel-3 pre-processing (“cloud_in")

The Inputs are depicted in the below figure,
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File Help

1f0 Parameters  Processing Parameters
Source Products

Sentinel-2 reflectance product:

[2] Bands_Refectance_524_MSIL2A_20211021TO75851_NO301_R03S_TI75GU_resampled_20 v |[ e

Sentinel-3 LST product:
WOUTPUT _LST! i |

High resolution DEM:
(5] Band_Elevation_SRTM_slevation! o [ e
High resclution sentined-3 geometry product:
[4] BAND _WaARE
LST quality mask product:

[7] Band_mask_53

Target Product
Name:
LST_SHARFEN_BAND

I8 Save as: BEAM-DIMAP ~
Directory:
D:\Gen-ET\DATAPPREPROCESSEDS 3\Sharpen _LST
I8 Open in SNAP

() o | o

Processing parameters:
¢ Date and time (UTC) of Sentinel-3 acquisition (YYYY-MM-DD HH:MM).
¢ Elevation band - Name of the elevation band (“elevation”).
¢ Good quality mask values: 1
¢ Homogeneity inclusion threshold: leave this by default or choose your value
* Moving window size: leave this by default or choose your value
¢ Parallel jobs: leave this by default or choose your value
Output

¢ Output image - Product containing the sharpened Land Surface Temperature band.

Specify the date and time of S3, and also do not forget to navigate to the output directory and write
the name of the output product with *.dim extension: this name should be same to the one in Target

product of the I/O Parameters as illustrated in the figure above.

I 538 5L 2 LST_ | 071446 746 83516_0179_056_2 N2_O_NT_004.SEN3



File Help
IjO Parameters

Display execution output

Processing Parameters

Date and time {UTC) of Sentinel-3 acquisition: | 2021-08-30 07: 14

SEN-ET Technical Review

Elevation band:

elevation
Good quality mask values: 1
Hemogeneity indusion threshold: (=]
Moving window size: 30
Parallel jobs: 1
(Output image: D:\Sen-ET\DATAPREPROCESSED\S3\Sharpen_LST\LST_SHARPEN_BAND.dim

File Help

1JO Parameters Processing Parameters

Display execution output

The process will take a few minutes, please have a look at the figures below,

Close Help

Elevation band:

Good quality mask values:

Moving windaw size:
Parallel jobs:

Outputimage:

Homogeneity indusion threshold:

Date and time {UTC) of Sentinel-3 acquisition: | 2021-08-30 07:14

elevation

1

D:\Sen-ET\DATA|PPREPROCESSED|S3\Sharpen_LST'ST_SHARPEN_BAND.dim

Starting tool execution

Cancel

_quality_flags 1
ATA\PPREPR

_threshold 0.0 --m
ARPEN_BAND . d

--parallel_jobs L -—-output

Run I Close Help
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r

File Help
1/0 Parameters Processing Parameters

’ Display execution output

Date and time (UTC) of Sentinel-3 acquisition: | 2021-08-30 07:14

Elevation band: elevation

Good quality mask values: 1

Homogeneity inclusion threshold: a.0
Moving window size: 30
Parallel jobs: 1
Output image: D:\Sen-ET\DATAPPREPROCESSED S 3\Sharpen_LSTYLST _SHARPEM_BAND.dim

% of avaiable low-resolution data.

Run Close Help

It is worth mentioning that the total time shown in the figure above is not correct, the process takes

almost 15 — 20 minutes for the whole scene.

— | |80 (2 harpened 15T

A1 Trpold

[rom—

=osum o Ry

Navigation - [1] sharpened_LST  World View X | Colour Manipulation - [1] sharpened_LST -

4- Download ECMWF ERAS reanalysis data
This operator downloads ECMWF ERAS reanalysis data from the Climate Data Store (CDS).
Note that this requires CDS registration and the CDS key located in the right directory, as indicated on
the Sen-ET manual. To register, the first step required is to create a new account. If you do not have

one yet in the following link ( https://cds.climate.copernicus.eu/api-how-to)
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B (ooercs SeoMwWF G o

tion Program Interface & 3

Foc i users, pieas
1. Install the COS APY key
2. install the CDS AP clent
3. Use the CDS AP! client for data access

After creating an account, an email will automatically be sent to your email address, confirm your
registration, and set the password up. The Climate Data Store Application Program Interface is a
service providing programmatic access to CDS data. In this page you will find explanations and

examples showing how to use the CDS API,

For Windows users, please read How to install and use CDS APl on Windows

Once the access is established, go back to SNAP.

From the main tab, Optical tab, navigate to the Thematic Land processing, and then to the SEN_ET
plugin, ultimately click Download ECMWF ERAS reanalysis data, a new window of the operator will
pop up, In the first I/O Parameters set the name of the target data, and the directory where the

downloading of the data will take place,

[ B =g X
Fde Edt View Ansyss Layer Vector Raster Optical Rader Tools Window Help o
SN XA E D U i PR UZAmlOP LAY ABBELSE NH » 0 & A:

Product Explorer %  Pixel Info Geomets

Preprocessing
Thematic Land Processing >
Thematic Wates Processing  »

essor (LAL APAR..)

MERIS/(AIATSR SMAC Atmospheric Comection
SEN-ET > || Downlosd ECMWF ERAS reanalyis data
Forest Cover Change Proceszor

steumy o1 @) | Amagyerpou

P —

Novigation  World View X | Colour Manipulation

Produce maps of vegetation str
Sharpen LST

Viaep to template
EUROPE P to temps



https://confluence.ecmwf.int/x/UD5DBw
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E Download ECMWEF ERAS reanalysis data >

File Help

1/O Parameters M Processing Parameters

Source Products

Target Proguct
Mame:
ECMWF_ERAS_data

B save as:  BEAM-DIMAP [

ry:
D:\Sen-ET\DATAVPREPROCESSED \S3\Download_ECMWF_ERAS_reanalysis_data

8 Open in SNAP

In the Processing parameters, set the Area of interest (format: N/W/S/). A way of easily match the AOI
it is to open the S3 reprojected product in the Product Explorer, and click on the World View Window,
as depicted in the figure below. From the World View Window, move the cursor from the upper left,
to the lower right corners, and take note of the coordinates. It is also possible to select a bigger area

than the AOI, it is not compulsory to match the S3 AOI.
[

File Edit View Analysis Layer Vecto
a$ XHED

| Product Explorer x | Puxet Info
BB W(1] 538_SL_2 LST___ 202108307071446_20210830T071746_202108: 351¢ 220_2340_LN2_O_NT_004,SEN3_reprojected

P V[P er A @ &

Navigation | World View X | Colour Manipulation |

Regarding to the start and end date, set the start date 1 day before the Sentinel-3 overpass (in our

example here: (2021-08-29) and the end date one day after overpass (e.g., 2021-08-31)
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The download will take few minutes, once the process ended click Ok, see the figures below:

File Help
1/O Parameters  Processng Parameters

{8 Dsplay execution output

i Area of interest (format: NW/S/E): 42/34/28/53
[Start date for date downioad (VYY-aM00): |202108-29 |
[ £nd dote for dota donrload (rrryamD0): 20210831 |

{8 Download ar temperature data

8 Downioad ar humidty data B
8 Dowriosd presaure dato Starting tool execution
8 Dowrload wind speed data |

{8 Download dear-sky incoming solar radiation data
{89 Dowrdoad downmard solar radation data

(8 Overwrite fie if it exists

File to which download data (must be NetCDF): D:\Sen-ET\DATAPPREPROCESSED 53 \Download_ECMWF_ERAS _reanalysis_data\ECMWF_ data.nc

B
File Help

1/O Parameters Processing Parameters

8 Display execution cutput

Ares of nterest (format: N/W/S/E): 42/34/28/53
Start date for date download (YYYY-MM-DD): |2021-08-29
End date for data download (YYYY-MM-DD):  |2021-08-31

{8 Dovrioad ar temperature data B
@ Download air humidity data
The target product has been successfully written to
{8 Download pressure data [ . \ECMWF_ data.dim
{8 Download wind speed data and has been opened in SNAP.
(@ Download dear-sky incoming solar radiation data
{8 Download downward solar radiation data ]

oK Cancel

@ Overwrite fie if it exists

File to which download data (must be NetCDF): |D:\Sen-ET\DATA PPREPROCESSED\S3\Download_ECMWF_ERAS_reanalysis_data\ECMWF_ data.nc

Run Close.

Check out the World View Window if the downloaded ECMWF ERAS data is covering the AOI; The

Help

red rectangle is the frame of the data in the figure below:
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Output

¢ File to which download data (NetCDF) -product containing the ECMWF ERAS reanalysis
data,

WF_ data.nc

5- Prepare ERAS reanalysis data
This operator prepares ERAS reanalysis surface meteorological data based on the ECMWF ERAS
reanalysis data and the high-resolution DEM, in other words, the meteorological data already
downloaded is extracted to match-up the satellite overpass time.
From the main tab, Optical tab, navigate to the Thematic Land processing, and then to the SEN_ET

plugin, ultimately click on Prepare ECMWF ERAS reanalysis data, a new window of the operator will

pop up.

B s - b0 X
Fie Ed# View Anshysis Layer Vector Raster Optical Radar Tools Window Help Q- search Cuie
Q% XBE DE [Y e PR PwlOP ks GBELSENE » 0. £:

= Spectral Unmixing

| Product Explorer X | Pixel info Geometric > =
# @ [1] Band_Bevation_SRTM_slevaton! Preprocessing
Thematic Land Processing > Biophysical Processor (LAJ, fAPAR..)
Thematic Water Processing >

Ao oo @ |

ic
MERIS/(A)ATSR SMAC Atmospheric Correction

SEN-ET > Download ECMWF ERAS reanalyss deta
Forest Cover Change Processor Download sentinel data

o @

1beuey 1o

Estimate land surface energy fluxes

Estimate eaf reflectance snd transmittance

sbeuens e G

Estimate longwa
Estimate net showa
Prepare ERAS reanalysis data

Produce maps of vegetation structurel parameters
Sharpen LST

Wiarp to template

Navigaon  World View X  Colour Manipalation -

In the first I/O parameter set the input, target name and the directory where the product is going to
be saved, as it has been indicated in other steps before.

In the Processing Parameters tab, set the time, and other values as illustrated in the figures below:
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File Help
1/0 Parameters Processing Parameters
Saurce Product

High resolution DEM:

[1] Band_Flevation_SRTM_elevation!

Target Product
Mame:
ERAS_reanalysis_data

(@) Save as: BEAM-DIMAP

Directory:
i \5en-ET\DATA PPREPROCESSED 53 Prepare_ERAS resnalyss_data
{8 Open in NP

(R ] ciose Help
B
File Help

1/O Parameters Processing Parameters

{8 Display execution output

Elevation band: elevation

IH: to which ECMWF data was downloaded (must be NetCDF): |D:\Sen-ET\DATA\PPREPROCESSED\S3\Download_ECMWF_ERAS_reanalysis_data\ECMWF _ data.nc i I
[Date and time (UTC) for which to prepare meteorological data: | 2021-08-30 07:14

]
[Time zone of the center of area of nterest:
(@ Prepare ar temperature data
{8 Prepare vapour pressure data
() Prepare air pressure data
8 Prepare vind speed data
{8 Prepare dear-sky incoming solar radiation data

() Prepare average daily solar iradiance data

Output image: D:\Sen-ET\DATAPPREPROCESSED\S3\Prepare_ERAS reanalysis_data|ERAS reanalysis_data.dim

[Rn | cose  Hep

Inputs

¢ High resolution DEM - output of Add elevation.

Parameters

e Elevation band - name of the elevation band (“elevation”), to subset and resample the data.

to match the other datasets (52, and S3).

¢ File with ECMWF data downloaded (NetCDF).

¢ Date and time (UTC) of the meteorological data (YYYY-MM-DD HH:MM).
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¢ Time zone of the centre of area of interest: set the time and date of the Sentinel-3 overpass

the time zone (for instance, the Iragi northern part covered by S2 it is located at UTC+3

hours, thus type in 3 in this slot), see the figure below:

i
‘ Sina

! Mosul

Parameters to be prepared (by default all of them appear selected):

* Prepare air temperature data - indicate if air temperature data should be prepared.
¢ Prepare vapour pressure data - indicate if vapour pressure data should be prepared.
* Prepare air pressure data - indicate if air pressure data should be prepared.

* Prepare wind speed data - indicate if wind speed data should be prepared.

* Prepare clear-sky incoming solar radiation data - indicate if clear-sky incoming solar
radiation data should be prepared.

* Prepare average daily solar irradiance data - indicate if average daily solar irradiance data
should be prepared.

Output image:

e Qutput image - Product containing the ERAS reanalysis surface meteorological data

As usual, indicate the whole path where the output image will be stored.

The process will take a few minutes to be done,
‘B
File Help

1/0Parameters Processng Parameters

{8 Display execution output

Hevation band: elevation

File to which ECMWF data was dowrioaded (must be NetCDF): |D:\Sen-£T\DATAPPREPROCESSED S 3\Downioad_ECMWE_ERAS_reanalysis_data\ECMWF_data.nc
Date and time (UTC) for which to prepare metecrological data: | 2021-08-30 07:14
Time zone of the center of area of interest:

3

{8 Prepare ar temperature data

{8 Prepare vapour pressure data

) Prepare ai pressure data

8 Prepere wind speed data

{89 Prepare dear-sky ncoming solar radiation data
(8 Prepere average daly solar radiance data
Output mage:

D:\5en-ET\DATA\PPREPROCESSED 3 \Prepare_ERAS_reanalysis_data\ERAS_reanalysis_data.dm
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B sraP - Prepare ERAS reanalysis surface meteorological data =

The target product has been successfully written to

[ 5_reanalysis_data.dim

and has been opened in SNAP.
Total time spend for processing: 00:00:03.306
) Don't show this message anymore.

cancel

Product Explorer | PixelInfo, x ¥ O [ (3w _terpwabice.
|5 @ 118300 Bevaton ST _sevation!
data

0 [2] deor_sky s s ~ 2 @ (3 vepour _gresme. ~ O (@ [ wrd_speed X

6- Estimate longwave irradiance

From the main tab, Optical tab, navigate to the Thematic Land processing, and then to the SEN-ET

plugin, click on Estimate longwave irradiance, a new window of the operator will pop up.

i B8t View Ao Loyw Vo Rta Opica Rader Tools Window Hlp s

G X HEDHEJN v PR 2wl OP LI QBEASTES XS r a2’ A
== 2= c Specn g

Poushint Explaray ¥ | Pniinte Geometric > = 5

5 @ (5 seayes e foue g

> FAPAR..) 2

Toomsic Wt Pocesiog > | So fadiomanicndics » T

Vegetation Radomennc Indces i

Water Radoemetnd Indwes s

MERS/(AJATSR SMAC Atmospheric Correction -

siEr 21| Dounload ECHWF ERASresncys dta i

it Core Crimga Pocrs AN i

Estimate sesodynam roughness L

Estimete daly evspotisnspistion
Estimte fraction o green vegetaton
Esimate land suface enesgy flues

APotion_| Werkd Virw X_Cotows enputon = Etmte b reflectance and rammetance

Estimate knguave imadiance

Estimete net shortwave adation

Prepare ERAS resnayss dots

Produce maps of vegetsion sructusl prameters

Shacpen 15T

Warptotemplate

ermm—"ry

OffGobe.

In the first I/O parameters set the target and the output directory, and in the Processing parameter,

set the inputs as illustrated below, then click on Run to proceed:

B Estimate atmosphere longwave irradiance
File Help

1fO Parameters  Processing Parameters

Source Product
Metearological inputs product:
|[1] ERAS_reanalysis_data ~

Target Product
Name:

|Estimate_atmoshp_langwa_irr J

18 Save asi | BEAM-DIMAP ~ |
Directory:
|Dr\Sen-ET\DATAPPREPROCESSED\S 3\Estimate_atmoshp_longwave _irradiance I[...

18 Open in SNAP

Run Close Help
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B

File Help

1/O Parameters Processing Parameters

@ Display execution output

Air temperature band (K):

air _temperature
Vapour pressure band (mb): vapour_pressure
Air pressure band (mb): air_pressure
Air temperature measurement height (m):

Cutput image:

100.0
D:\Sen-ET\DATA\PPREPROCESSED \S3\Estimate_atmoshp_longwave _irradiance \Estimate_atmoshp_longwa_irr.dim

[Run || close Help

This operator estimates atmosphere longwave irradiance (Wm-2) based on meteorological inputs
Inputs

¢ Meteorological inputs product - output of Prepare ERAS reanalysis data operator.
Parameters

¢ Air temperature band (K) - name of the air temperature band.
* Vapour pressure band (mb) - name of the vapour pressure band.
e Air pressure band (mb) - name of the air pressure band.

¢ Air temperature measurement height (m).
Output

e Output image - Product containing the atmosphere longwave irradiance data.

Indicate the whole path where the output image (*.dim) will be stored.
B

1/OParameters Processing Parameters

Display execution output

Air temperature band (K):

air_temperature

Vapour pressure band (mb): vapour_pressure

Air pressure band {mb): air_pressure

Air temperature measurement height {m):
Output image:

100.0
D:\Sen-ET\DATA\PPREPROCESSED S 3\Estimate_atmoshp_longwave _irradiance Estimate_atmoshp_longwa_i.dim

Starting tool execution

Cancel

mperature —-vp_band

Run Close Help

The process will take a few minutes to finish, once finished press Ok and as usual the new product
will be automatically added up to the Product Explorer,
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File Help

1/O Parameters  Processing Parameters

8 Display execution output

Ak temperature band (€): arr_temperature

Vapour pressure band (mb): vapour_pressure

Ar pressure band (mb): air_pressure

Ar temperature measurement height (m): . 100.0
Output image: D:\Sen-ET\DATAPPR E G te_atmoshp_longwa_ir.dm | ...

Pl The target product has been successfuly written to
| ...\Estimate_atmoshp_longwa_irr.dim

and has been opened in SNAP.

Total tme spend for processing: 00:00:01.012
(C) Doni't show this message anymore.

o )

7- Estimate net shortwave radiation
From the main tab, Optical tab, navigate to the Thematic Land processing, and then to the SEN-ET

plugin, ultimately click on Estimate shortwave radiation, a new window of the operator will pop up,

| R - o b3
File Edit View Analysis Layer Vector Raster Opticsl Radar Tools Window Help Q> Sesrch (Cti+
A% XBHE DE Y e 48X o
Spectral Unmixing
| Product Explorer x| pae info Geometric %
Preprocessing 9 > i
Thematic Land Processing > 5
Thematic Water Processing > 7
Water Radiometric Indices =
MERIS/(A)ATSR SMAC Atmospheric Correction <
SEN-ET 2 Downlosd ECMWF ERAS reanslysis data 2
Forest Cover Change Processor Download sentinel data i
£
%
Estimate fraction of green vegetation -
Estimate land surface energy fluxes 4
x
SEVOSEN| World View X | Echont Mssulstn Estimate leaf reflectance and transmatance i
: A Estimate longwave imadiance 3

Estimate net shortwave radiation

Prepare ERAS resnalysis dats

Produce maps of vegetation structursl parameters
Sharpen LST

Warp to template

In I/O parameters, set up all the input parameters and notice that the Sun zenith angle product is the
S3 observation geometry product after being put through the Warp to template operator.

This operator estimates net shortwave radiation based on meteorological and biophysical inputs.
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Inputs:
e Leaf spectral properties product - output of Sentinel-2 Estimate leaf reflectance and
transmittance operator.
¢ Plant biophysical properties product - output of Sentinel-2 pre-processing.
e Vegetation structural parameters product - output of Sentinel-2 maps of vegetation
structural parameters operator.
* Meteorological inputs product - output of Prepare ERA5 reanalysis data operator.
¢ Sun zenith angle product - Sentinel-3 observation geometry product after being put through
Warp to template operator.
Parameters:
¢ Visible soil reflectance: by default is 0.15
* Near-infrared soil reflectance: by default is 0.25
Output:

¢ OQutput image - Product containing the net shortwave radiation data.

Indicate the whole path where the output image (*.dim) will be stored.

===========

“Solar z=nith a product:
| [51 BAND_Ww. I

o :
Di\Sen-ET\DATAVPREPROCESSEDVS 3 Estimate_net_shortwave_radidation

B Open in SMAR

Run Close Help
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B {
File Help

IjO Parameters Processing Parameters

' Display execution output

Visible soil reflectance: a

-1s
Mear-infrared soil reflectance: 0.25
Outputimage: D:\Sen-ET\DATAPPREPROCESSEDS 3\Estimate_net_shortwave_radidation\Estim_net_shortwave_radid.dim

. The target product has been successfully written to
...\Estim_net_shortwave_radid.dim

and has been opened in SMNAP,

Total time spend for processing: 00:00:00,937

[ Don't show this message anymare,

Cancel

mpri ng_i nd

mpi ng_i nd

mpi ng_1 nd

“site-packag T SEB \c lumpi ng_3 nd

5 te-package s\ pyTSEB \c lumping_i ndex

Close Help

— | [ 71 net_thortusve radation canopy % * O [ {7 net_shortvove. sadabon ol % v o

Jeven

pre—

S ] W -len 2o0m  Level =)

8- Estimate land surface energy fluxes

This operator estimates land surface energy fluxes (latent, sensible, ground heat and net radiation)
using One-Source Energy Balance model for bare soil pixels and Two-Source Energy Balance model for
vegetated pixels.

As usual, from the main tab, Optical tab, navigate to the Thematic Land processing, and then to the

SEN-ET plugin, click on Estimate land surface energy fluxes operator, a new panel will pop up. Please

see the figures below,

P Aol Pkl> ABREL4CTE XH » o : = |

uuuunf‘: o

stnmirmi
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File Help

1/0 Parameters  Processing Parameters

Source Products
Sharpened land surface temperature product:

LST view zenith angle product:

Leaf area index product:

Vegetation structural parameters product:

Fraction of green vegetation product:

Aerodynamic roughness product:

Meteorological inputs product:

Met shortwave radiation product:

Longwave Iradiance product:

Sentinel-2 mask:

Target Product

Name:

[ save as: | BEAM-DIMAP

Dires
[

LAH FAKHRI\AppDataiLocal\Temp

18 Open in SNAP

Run Close Help

Be aware about the input of the first I/O parameters: select all inputs or source products and navigate

to the folder where to save the result, name the output file name, and do not forget the *.dim

extension.

The process will take a few minutes to be done, once the process has finished an automatically

result will be added up to the Product Explorer, click Ok to discover the result,

Inputs

¢ Sharpened land surface temperature product - output of Sharpen LST operator.

* The LST view zenith angles are stored in the S3 observation geometry warp.

¢ Plant biophysical properties product - output of Sentinel-2 pre-processing.

e Vegetation structural parameters product - output of maps of vegetation structural
parameters operator.

e Fraction of green vegetation product - output of Estimate fraction of green vegetation

product.

e Aerodynamic roughness product - output of Estimate aerodynamic roughness operator.

¢ Meteorological inputs product - output of Prepare ERA5 reanalysis data operator.

¢ Net shortwave radiation product - output of Estimate net shortwave radiation operator.

¢ Longwave irradiance product - output of Estimate longwave irradiance operator.

¢ Sentinel-2 mask product - output of Sentinel-2 pre-processing.

The processing parameters, as explained below, leave as default, or change according to the

background experience,

¢ Soil roughness
¢ Alpha pt
e Atmospheric measurement height

e Green vegetation emissivity
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¢ Soil emissivity (tick):
¢ Save component fluxes - indicate if component fluxes data should be saved

e Save component temperature - indicate if component temperature data should be

saved

* Save aerodynamic parameters - indicate if aerodynamic parameters data should be
saved

Output

e OQutput image - Product containing the land surface energy fluxes

[ ]
File  Halp

1/0 Parameters | processng Parameters

Source Produrtn

Sharpened land surface temperature product;
13] L5T_SmARPEN_BANE

ES_LAND_SUR_EN_FLU

File Help
1O Parameters Processing Parameters

B Display execution output

Soil roughness: o.ol|m
Alpha pt: 1.ze
Atmospheric measurement height: 100.9|m
Green vegetation emissivity:

o.ss
Soil emissivity: o a7
|89 s=

Eurutimage: ISSECS 3\Estimate_land_surface_energy_fluxes\ES_LAND_SUR_EN_FLU.dim | ... | |

Run Close Help

The target product has been successfully written to
| . NES_LAMD_SUR_EN_FLU.dim

and has been opened in SMNAP.

Total time spend for processing: 00:00:10.021

[] Don't show this message anymore.

We have observed the following error when the name of the mask resulted from S2 pre-processing

is other than “mask”:
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- 03 Metadata
I:l Vector Data
i3 Tie-Point Grids
E}'a Bands

Tire 188, in <modules

in _eall_
, in main
site-pack elickhe i ,in iy
\s1te-pack helickhy , line 555,
Tire 55, in main
in read_snappy_product

P
ath + " does not contain band
PPREPROCESSED" 52 \BAND_MATH_MA 02170759 0301_R03! GU_resampled_BandMath.dim does

Something similar happened before with the Landcover layer name.

I3 Metadata
CI Vector Data
(23 Tie-Point Grids
=23 Bands
o @ mask
Now the result are ready to be inspected,
L]
=8 B S A PR A WSR2 T K &a A

Product Explorer X | Pixetinfo = @01 * O @ lgard v O @ () et
@ (1500 SR BN AU B > = & 2
22 vetacota
(G vector Data

x | Colour Manipulation - {1} ...

9- Estimate daily evapotranspiration

Finally, this operator estimates the daily evapotranspiration by extrapolating instantaneous latent
heat flux using daily solar irradiance.

From the main tab, Optical tab, navigate to the Thematic Land processing, and then to the SEN-ET
plugin, click on Estimate daily evapotranspiration operator, a new panel with two parameters tabs

will pop up:
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Specify the input of the first parameter (I/O parameters), give a name to the target, and tick the

save box, and navigate to the folder where to save the result.

E Estimate daily evapotranspiration *

File Help

1f0 Parameters| Processing Parameters

Source Products
Instantenous energy fluxes product:
[1] ES_LAND_SUR_EN_FLU “

ETz0rological NpULs product:
[2] ERAS_reanalysis_data w
Target Product

Name:
ES_DAILY_EVATRMS

8 save as: | BEAM-DIMAP -
Directory:
D:\5en-ET\DATA\DAILY_EVAPOTRANS

@ Open in SNAP

Close Help

In the Processing parameters, navigate to the folder where to save the result but the difference in
here as has been mentioned multiple times is, to add an extension *.dim to the name of the target.
Then click Run to proceed. The process will take a few seconds, once it is done an automatic result

will be added up to the Product Explorer,
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E Estimate daily evapotranspiration X
File Help

1/0 Parameters | Processing Parameters

(B Disolay execution output
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Cloze Help

r

File Edit View Analysis yer

Product Explorer X | Pixel Info — || 03] caiy,
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