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SENTINEL-3 SATELLITE OLCI & SLSTR SENSORS
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Ocean and Land Colour Instrument: QLCI
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Ocean and Land Colour Instrument: OLCI
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Aerosol, in-water property
Fluorescence retrieval
Atmospheric parameter

Cloud top pressure
Atmos./aerosol correction
Atmos./aerosol correction

400
673.75
764.375
767.5
940
1020

Swath 1440 km MERIS Bands A center Width
SSI at SSP (km)300 m Yellow substanace/detrital 4125 10
MERIS type calibration arrangement with spectral calibration using a doped Erbium diffuser plate, pigments
(Calibration PTFE diffuser plate and dark current plate viewed approximately every 2 weeks at the South Pole Chl.. Abs. Max 442.5 10
ecliptic. Spare diffuser plate viewed periodically for calibration degradation monitoring Chl & other pigments 490 10
Detectors ENVISAT MERIS heritage back-illuminated CCD55-20 frame-transfer imaging device (780 Susp. Sediments, red tide 510 10
columns by 576 row array of 22.5 pym square active elements). Chl. Abs. Min 560 10
Optical Push-broom sensor. Five cameras recurrent from MERIS dedicated Scrambling Window
scanning IAssembly (SWA) supporting five Video Acquisition Modules (VAM) for analogue to digital Suspended sediment 620 10
design conversion Chl. Abs, Chl. fluorescence 665 10
Spectral - Chl. fluorescence peak 681.25 7.5
resolution 1.25nm (MERIS heritage), 21 bands. Chl. fluorescence ref., Atm. | 708.75 10
Radiometric < 2% with reference to the sun forthg.400-900'nm wgveband and < 5% with revference to the sun v c_°"‘ ioud 5375 75
ccaracy for wavebands > 900 nm. 0.1% stability for radiometric accuracy over each orbit and 0.5% relative egetation, clouds : :
accuracy for the calibration diffuser BRDF. 0, R-branch abs. 761.25 2.5
Radiometric 2 1 1 _ 0, P-branch abs. 778.75 15
resolution <0.03Wm*“sr mm ' (MERIS baseline) Atm corr 865 20
ass 150 kg Vegetation, H,0 vap. Ref. 885 10
Size 13m3 H,O vap., Land 900 10
Design lifetime [7.5 years New OLCI bands A center Width

15
7.5
3.75
2.5
20
40




OLCI product types
OLCI PRODUCT TYPES

. n ~ O.-Z_WR_ /
: . OL L EFR__ / . OLZ WRR__
e _)I OL_1 ERR__ ’
. . OL_2_WFR_BW /
. OL_1_EFR BW / . > OL_2_WRR_BW
. OL_1_ERR_BW .
B . OL2_LFRR__ /
Lo : L 1 : OL_Z_LRR__ L2
. . OL_2_LFR_BW /
. . OL_2_LRR_BwW
LEVEL O LEVEL 2
EFR Earth observation Full Resolution WFR Water and atmosphere Full Resolution
WFR_BW  WFR Browse Product
LEVEL 1 WRR Water and atmosphere Reduced Res.
EFR Earth observation Full Resolution (calibrated) LFR Land Full Resolution

ERR Earth observation Reduced Resolution (cal.) LRR Land Reduced Resolution

EFR browse product Etc.
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Sea and Land surface temperature radiometer (SLSTR)
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Sea and Land surface temperature radiometer (SLSTR)
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DATA AND PHYSICAL UNITS of SLSTR

Performance ‘ Parameters SLSTR AATSR & ATSR-1/2
Swaths Nadir view 1400 km 500 km
Dual view 740 km 500 km
Global coverage 1 SIC (dual view) 1.9 days 7-14 days
revisit time
0.9 days -
1 day 7-14 days
0.5 days -
SSlat SSP (km) 0.5 km VIS-SWIR 1km
1 km IR-fire

Spectral channels

VIS (not ATSR-1):

0.555; 0.659; 0.865;

0.555; 0.659; 0.865;

2 7th ADVANCED TRAINING

centre A (um) SWIR: 1.375; 1.610; 2.25; 1.610;
MWIRITIR: 3.74,10.85; 12; 3.74;10.85; 12;
Fire-1/2: 3.74,10.85 -
Radiometric VIS (a=0.5%): SNR =20 SNR =20
resolution SWIR (a=0.5%): SNR = 20 SNR =20
MWIR (T=270K): NeAT =80 mK NeAT = 80 mK
TIR (T=270K): NeAT < 50 mK NeAT < 50 mK
Fire-1 (<500 K): NeAT = 1K
Fire-2 (<400 K): NeAT < 05K
Radiometric VIS-SWIR: < 2% (BOL)
accuracy (a=2-100%) < 5% (EOL) <5%
MWIR-TIR
(265-310K): < 0.1 k(goal) <01K
Fire (<500k): =3K
Life time (in orbit) 7.5years AATSR: 5 year design,

operative since 2002;
ATSR-2: 3 year design,
operating from 1995 to 2008;
ATSR-1: 3 year design,
operating from 1991 to 2000
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SLSTR PRODUCT TYPES

LO SL 0 SLT )
’ SL 2 WCT » | SL2WST__
SL_1 RBT_ — ', |st2lsT__
l . l SL_2 WST_BW
SL_1_RBT BW . SL 2 LST BW
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Sentinel-3 data processing chains

OLCI SLSTR SRAL POD
Instrument Instrument Instrument System

N SLSTR
i LiB

Ocean & Land | L1C: Hybrid Surface Topography
Colour Processing | processing Temperature Processing chain
chain based | chain based on Processing based on altimeter
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| sLsTR and on SLST data system data
| OLCI data
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OVERVIEW OF SENTINEL 3 TOOLBOX IN SNAP

ESA has developed a common architecture for all Sentinel
Toolboxes call the Sentinel Application Platform (SNAP)
— The project is carried out by Brockmann Consult, Array Systems
Computing and C-S called.
The SNAP architecture is ideal for Earth Observation
processing and analysis due the following technological
innovations: Extensibility, Portability, Modular Rich Client
Platform, Generic EO Data Abstraction, Tiled Memory
Management, and a Graph Processing Framework.

http://step.esa.int/main/toolboxes/snap/
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Sentinel Toolboxes Consortia
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driven by user requirements, guided by user expertise,
implemented by a experienced technical team
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Heritage and Evolution
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SNAP overview
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Land surface temperature using a split-window algorithm

Tg =T + ¢ (Tl — TJ) —|—C2(Ti — Tj)2 “+ Cp
+(c3 +caW) (1 — )+ (c5 + cgW)Ae (1)

where Ts is the LST (in K), Ti,j are at-sensor brightness temperatures (in K), W

is the atmospheric water vapor content (in g-cm™ 2 or cm), € is the mean LSE

0.5:(g; + aj), and Ae is the LSE difference (g; — sj). Subindices ‘i’ and ‘' refer to

two different TIR bands, thus leading to the SW algorithm, or to one TIR band

but two different view angles (e.g. nadir ‘n’ and oblique ‘0’ views), thus leading

to the DA algorithm. Coefficients ¢, to c5 are obtained from statistical

regressions performed over simulated data. Bhickanrine g Grime R aagE 2 Rnann & hucas, Vi Faroer, . mathieu,

F.-M. Goéttsche, Synergistic use of MERIS and AATSR as a proxy for estimating
Land Surface Temperature from Sentinel-3 data, Remote Sensing of Environment,
Volume 179, 2016, Pages 149-161, ISSN 0034-4257, http://dx.doi.org/10.1016/
j.rse.2016.03.035!
(http://www.sciencedirect.com/science/article/pii/S0034425716301158)
Keywords: Land Surface Temperature; MERIS; AATSR; OLCI; SLSTR; Sentinel 3
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OVERVIEW OF EXERCISE

. OLCI L1 radiance to reflectance
Collocate OLCI-L1+ OLCI L2

3. Emissivity calculation based on NDVI /OGVI thresholds method 2> using
band math (8 steps)

4. Water vapour band selection
5. Collocate SLSTR (master) / OLCI (slave) >from 300 m to 1000 m pixel

6. Apply the LST split window algorithm with the band math tool only on valid
pixels = definition of “valid pixel” using masks and flags of the products

7. Validate with simulated in situ data: import of csv file, correlative plots,
pixel information extraction demo

8. Comparison with S3 LST standard product using scatter plots

9. Batch processing: how to apply the processing chain to a bunch of
products

N =
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1. RADIANCE TO REFLECTANCE

Open the scene:
“subset 0 of S3A OL 1 EFR 20170710T093144 20170710T093444 260176

7117134744 0179 019 364 2159 LN1 O NT 002.dim”

Right click on the product in the Product Explorer and select "Open RGB Image
Window”. Stretch the histogram for a better visualization in the "Colour
Manipulation” window.

In the Optical label click on Preprocessing/Radiance-to-Reflectance
Processor:

T Loy ()
E,(A) cos(0)

Rm.a (ﬂ) =
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1. RADIANCE TO REFLECTANCE

Product Explorer | Pixel Info €3 I

=

B (1] OLCI L1 - Tristimulus RGB 0 NN B2 (=] =] 0a08_radiance 3

|=I Position
Image-X

Image-Y

Longitude

Latitude

[+l Time

[~/ Bands
0a08_reflectance
|+ Tie-Point Grids
[+ Flags

Snap to selected pin

1217 pixel

783 pixel
17°35'51" E degree
46°45'22" Ndegree

0.11819dI
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2. OLCI L1/L2 COLLOCATION

Use layer stacking to group the “radrefl” L1 and L2
OLCI bands in one product with the same spatial
resolution and geo-location:

Raster/Geometric Operations/Collocation

Master file:

subset 0 of S3A OL 1 EFR 201707107093144 20
1707107093444 20170711T7134744 0179 019 364 215
9 LN1 O NT_ Q02 radrefl.dim

Slave file:

subset 1 of S3A OL 2 LFR __ 20170710T093144 20
1707107093444 20170711T140642 0179 019 364 215
9 LN1 O NT 062.dim

2 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING

4-9 September 2017 | Szent Istvan University | G6dalls, Hungary

Product Explorer &4 t

v & [3] collocate_OLCI_L1REF_L2

> [E1 Metadata

» (3 Flag Codings

» [Z3 Vector Data

» (23 Tie-Point Grids

v 33 Bands
*lambda0*_M
*FWHM*_M
*solar_flux*_M
*0a*_reflectance*_M
*IWV*_S
*OGVI*_S
*OTCI*_S
*RC681*_S
*RC865*_S
*atmospheric_temperature_profile*_S
*lambda0*_S
*FWHM*_S
*solar_flux*_S
[ detector_index M
B altitude_M
B latitude_M
E longitude_M

ppppppppppppe

B frame_offset M
E quality_flags_M
B altitude_s

B latitude_S

E longitude_S

[ detector_index_S
ﬁ frame_offset_S
@ LasFs

B TP_latitude_S

E TP_longitude_S
E oaAs
B ozas
E saas



3. EMISSIVITY FROM VEGETATION INDICES

Using the collocated product, start calculating the several variables needed for
the LST algorithm.

Target product:
[3] collocate_OLCI_L1REF_L2

Raster/Band Maths ™™ emis_s_8

Description:

<>

Unit:
Spectral wavelength: 0.0

Virtual (save expression only, don't store data)
v Replace NaN and infinity results by NaN

Generate associated uncertainty band

Band maths expression:
o o Band Maths Expression Editor

Product:  [3] collocate_OLCI_L1REF_L2

Data sources: Expression:

$3.0a01_reflectance M e + @ éfgéoﬁ‘ll;zsof 0.15) then (-0.051* 0Oa08_reflectance M ) +
$3.0a02_reflectance M :

$3.0a03 reflectance M e - @

$3.0a04_reflectance M

$3.0a05_reflectance M [

$3.0a06_reflectance M

$3.0a07_reflectance M e/ e

$3.0a08 reflectance M

$3.0a09_reflectance M (&)

Show bands
Show masks
Show tie-point grids

Constants...

Operators...

Functions...

= E’ﬁi o Ok, no errors.

Cancel Help

Show single flags



Definition of emissivity

The emissivity, €, at a given wavelength A (units, pm) and temperature T (units,
K), is defined as the ratio of the radiance g, (7) emitted by a body at temperature
T and the radiance g, (1) emitted by a black body at the same temperature T, that

IS,
_ R(T)
&(T) = B.(T)’ (1 (1)
where g, (1) refers to Planck's law, which is defined as
—— Cix~>
B,(T) = <G/ =1 (2) (2)

in which C; and C, are constants (C,=1.191 x 108 W pm*sr' m=, C, = 1.439 x
104 pm K).

Land surface emissivity retrieval from satellite data
Li et al., 2013, lURS, http://dx.doi.org/
10.1080/01431161.2012.716540
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3. EMISSIVITY FROM VEGETATION INDICES

[# (3] emis_m_s8_in X 4] [ (3] emis_s_s8_in T 4] B (3] emis_v

Product Explorer £ | 5

detector_index_M
altitude_M

latitude_M
longitude_M
frame_offset_M
quality_flags_M
altitude_S

latitude_S
longitude_S
detector_index_S
frame_offset_S
LQSF_S

TP_latitude_S
TP_longitude_S
OAA_S

OZA_S

SAA_S

SZA_S
horizontal_wind_vector_1_S
horizontal_wind_vector_2_S
humidity_S
sea_level_pressure_S
total_columnar_water_vapour_S
total_ozone_S
collocation_flags

Pv

water_vapour
emis_s_S8_in
emis_s_S9_in
emis_m_S8_in
emis_m_S9_in
emis_v
emis_total_S8_in
emis_total_S9_in
emis_effect
emis_differ

asks
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Pv
(OGVI - 0.15) / (0.9 - 0.15)

Soil emissivity

CTvetuvewiiesiovenivee L T e i ey O T

elveiiiewivesiioeeiiee T TR o e et M

Mixed vegetation emissivity
emis m_S8 in = if (OGVI > ©.15) and (OGVI < 0.99) then 0.969 x(1- Pv) + (.99x%Pv)

el ovesestesoRi e

emis m S9 in = if (OGVI > 0.15) and (OGVI < ©.99) then 0.977 *(1- Pv) + (.99%Pv)

Db e )

Vegetation emissivity

emis_v = if (OGVI >@.99) then 0.99 else 0

Total emissivity

emis_total _S8_in = if (emis_s_S8_in !=0) or (emis_m_S8_in !=0) then

Dbt e et ey e e ot Db e et
eeesvovicesiesoviv e
O e e oty CeTveiubewiestivenivee sesiuievLiiesTiveeiue e

etesiviewivesiivenivee

O bt M T T e T CLeeiuieTILiessceimsTleveRiue e O e RO o

Differential emissivity
emis diff = emis total S8 in - emis total S9 in

Water vapour to gx*cm2

‘water_vapour = IWS_S /10




4. WATER VAPOUR BAND SELECTION

Take the IWV (Integrated Water Vapour) band of OLCI L2 and pass from Kg/
m?2 to g/cm? using Band Maths: IWV/10

Product Explorer | Pixel Info £

' [1] total_columnar_water_vapour_S €3

1] water_vapour 3

I=I Position

Image-X 807 pixel

Image-Y 605 pixel

Longitude 16°23'05" Edegree A ]
Latitude 47°29' Ndegree £
[+ Time

|~/ Bands

total_columnar_... 33.87166 Kg.m-2

water_vapour 3.72000

[+ Tie-Point Grids

[+ Flags

Snap to selected pin

Navigatio... ICoIou... | Uncertain...

Editor:  Basic (@ Sliders Table

World View =

2d
B&

95% 100%

l:lame: total_columnar_water_vapour_S
Unit: Kg.m-2
Min: 16.475

Max: 41.668
Rough statistiki‘!
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5. SLSTR-OLCI COLLOCATION

Use layer stacking to group the SLSTR and OLCI
bands in one product with the same spatial
resolution (1km) and geo-location:

Raster/Geometric Operations/Collocation

Master file:

subset 2 of S3A_SL_1 RBT __ 20170710T093144_
20170710T093444 _20170711T141258 0179 019 364
2159 LN2 0 NT 002.dim

Slave file:
collocate OLCI LI1REF L2.dim
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Product Explorer £ m

v & [2] collocate_SLSRT_OLCI_v3

>

4 VvVYVYy

Metadata

Flag Codings

Vector Data

Tie-Point Grids

Bands

“F*BT_in*_M
*F*exception_in*_M
*F*BT_jo*_M
*F*exception_io*_M
*S*BT_in*_M
*S*exception_in*_M
*S*BT_jo*_M
*S*exception_io*_M
*radiance_an*_M
*S*exception_an*_M
*radiance_ao* M
*S*exception_ao*_M
*radiance_bn*_M
*S*exception_bn*_M
*radiance_bo*_M
*S*exception_bo*_M
*radiance_cn*_M
*S*exception_cn*_M
*radiance_co*_M
*S*exception_co*_M
X_*_M

y_* M
*elevation*_M
*latitude*_M
*longitude*_M
*lambda0*_M*_S
3 *BEWUM* M*

V VV V V V V VYV VYV VYV VvV VvV VYV VYV YVYyVYVYyVYYVYYVYYVYYVYY



6. THE SPLIT WINDOW ALGORITHM

{ LST - Properties

v Product Node Properties W
Name LST 3
Description 5
Modified =
v Raster Band Properties g

Unit <null value>

|Pata Type float32
Raster size 1097 x 1293 N S
Pixel-Value Expression S8_BT_in_M + (1.084*(S8_BT_i... : \ %
iValid-Pixel Expression (S8_BT_in_M.raw != -32768.0) ... |...| %
No-Data Value Used é
No-Data Value NaN g
Spectral Wavelength 0.0
Spectral Bandwidth 0.0 =
Ancillary Variables E 1 =z
Ancillary Relations |:| i
5
Pixel-Value Expression ? §
Mathematical expression used to compute the raster's pixel values h
n
Help Close S8_BT_in_M + (1.084*(S8_BT_in_M - S9_BT_in_M))
+ (0.2771*((S8_BT_in_M - S9_BT_in_M)A2)) +

21 EH sea_level_pressure_S
; E total_columnar_water_vapour_S
- B total_ozone_S
[ collocation_flags

£} st

(-0.268) + ((45.1 + (-0.73* water_vapour_S))*(1-
emis_effect_S)) + (-125 + (16.7*
water_vapour_S)))* (emis_differ_S))|

» [C3 Masks P T i i R - T il




6. FLAGS AND MASKS

Use the Mask Manager to visualize, change and created new masks from

flags or bands.
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[ detector_index_S_S

B frame_offset_S_S

[E LasFss

E TP_latitude_S_S
TP_longitude_S_S
OAA_S_S

0ZA_S_S

SAA_S_S

SZAS.S
horizontal_wind_vector_
horizontal_wind_vector_
humidity_S_S
sea_level_pressure_S_S
total_columnar_water_v:
total_ozone_S_S
collocation_flags_S

Pv_S

water_vapour_S
emis_s_S8_in_S
emis_s_S9_in_S
emis_m_S8_in_S
emis_m_S9_in_S
emis_v_S
emis_total_S8_in_S

amic tatal €A in €

B Navigation - [1]LST )

IO Colour Manipulation - [1] LST
IEpEREEEErEEREEEEEEEE

nty Visualisation

Data sources:

Product Explorer €3 | Pixel Info __] [ (11 LsT 0 [ (1] humidity_S_S

atmospheric_temperature profile pressure_level 9 S
atmospheric_temperature profile pressure_level 10_S

Show bands
~ Show masks

Show tie-point grids
[ Show single flags

- alOX

¥ o
’\ Nl AN
Edit Band Maths Mask

@ and @

@ or @

not @

(@)

Canctante

0.5 LQSF.SUSPECT
0.5 LQSF.HISOLZEN
0.5 LQSF.SATURATED
0.5 LQSF.WV_FAIL
0 LQSF.OGVI_FAIL
0.5 LQSF.OTCI_FAIL
0.5 LQSF.LRAYFAIL
0.5 LQSF.OGVI_CLASS_BAD
0.5 LQSF.OGVI_CLASS_WS
0.5 LQSF.OGVI_CLASS_CSI
0.5 LQSF.OGVI_CLASS_BRIGHT
0.5 LQSF.OGVI_CLASS_INVAL_REC
0.5 LQSF.OTCI_BAD_IN
0.5 LQSF.OTCI_CLASS_ANG
0.5 LQSF.OTCI_CLASS_CLSN
0.5 OTCI_quality_flags.Soil_flag_1
0.5 OTCI_quality_flags.Soil_flag_2

1IN N N N N N N N NN N | W

Expression:

LST < 280 or humidity S > 50

Ok, no errors. foom -- Level --

Cancel Help

gary'

Mask Manager a6
Tran... Description f(x) [x]
:| 0.5 LQSF.SNOW_ICE ™
0 LQSF.INLAND_WATER **e
0.5 LQSF.TIDAL ‘ @l
0.5 LQSF.COSMETIC

=Rt

Aleiqi1dnpoud i

]
=

<



/. VALIDATION TOOLS: USING IN SITU DATA

1.

2 7th ADVAI
4—9 September 2

Import file with in situ data: File/Import/Vector Data/Vector from CSV

a HDEedrWOklz 2 e <

Product Explorer €3 | Pixel Info B 31T @

» & [1]S3ASL_2_LST___20170710T093144_2
» = [2] collocate_LSTstandard_LSTtm
v & [3] collocate_SLSRT_OLCI_v3

> [ Metadata

» (32 Flag Codings

v @ Vector Data

* pins

=S ground_control_points

[=S LST_in situ_Hungary
@ Tie-Point Grids
v & Bands

> O *FBT_in"_M

> @ *F*exception_in*_M
» (3 *F*BT_io*_M
>
>
>

v

(=] *F*exception_io*_M
@ *s*BT_in* M
(@ *S*exception_in*_M

i T T e e e

Editor:  Basic (@ Sliders Table @ 5

£
Name: LST LS)
Unit: null 95% 100%

Min: 259.625

|

89'T6Z b
TT°S6Z b

£9'652
28'v92
92692 by
15'0LT
vT'8Lz
£1°E8Z B2
Y287 B2
$9°00€
$9'bOE
£8°60€
1€°p1E

»

More Options

[Empty]

By o A% N\

iv iy QvSearch (3+)

®

Layer Manager [x)

v

v

¥ 9 Vector data

pins

ground_control_points
¥ % Masks
F1_exception_in_ISP_absent_M
F1_exception_in_pixel_absent_M
F1_exception_in_not_decompressed_M
F1_exception_in_no_signal_M
F1_exception_in_saturation_M
F1_exception_in_invalid_radiance_M
F1_exception_in_no_parameters_M
F1_exception_in_unfilled_pixel_M
F1_exception_io_ISP_absent_M
F1_exception_io_pixel_absent_M
F1_exception_io_not_decompressed_M
F1_exception_io_no_signal_M
F1_exception_io_saturation_M
F1_exception_io_invalid_radiance_M
F1_exception_io_no_parameters_M
F1_exception_io_unfilled_pixel_M
F2_exception_in_ISP_absent_M
F2_exception_in_pixel_absent_M
F2_exception_in_not_decompressed_M
F2_exception_in_no_signal_M
F2_exception_in_saturation_M
F2_exception_in_invalid_radiance_M
F2_exception_in_no_parameters_M
F2_exception_in_unfilled_pixel_M

4 €= 2R e

0%




/. VALIDATION TOOLS: USING IN SITU DATA

2. Make correlative plot: Analysis/Correlative plot

2 7th ADVANCED

4-9 September 2017 | S

Correlative Plot £

Correlative Plot

311
310
309
308
307
306
305
E 304
303
302
301
300
299

298

297

y = 0.9644851x + 10.291445

Rz = 0.99021

302.5 305.0
LST

— 1:1 line — regression line ® LST

307.5

310.0

& [ »
Use ROI mask:
LST_in situ_Hungary =

Box size: 3
Point data source:
LST_in situ_Hungary
Data field:
LST
X-Axis (LST)
Auto min/max
Min: 296.066
Max: 312.214
Log10 scaled
Y-Axis (LST)
Auto min/max
Min: 296.393
Max: 311.064

Log10 scaled

LY &5




8. COMPARISON WITH OTHER PRODUCTS

Comparison of LST product with LST standard product:
1. Collocate products using Raster/Geometry Operations/Collocation:

Master product:
subset_1_of S3A_SL_2_LST 20170710T093144_20170710T093444_20170710T113909_0179_019_364

_2159 SVL_O_NR_002.SEN3
Slave product: subset_0_of_collocate_SLSRT_OLCI_v3.dim

2. Mask study are with geometry tools: L% .. 5. 000 f’z "éi&Q S e = ,,:; o

Vector/New Vector Data Container [Susiamn oo

& (2] collocate_LSTstandard_LSTtm

aep v
+\.

=7
=7
)
o
P
@
K
&

(@ ERRRH 1:5°)
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8. SCATTER PLOT
of both bands using the mask of the study area

00 @
_
Scatter Plot 2] »
355
350 Use ROI mask:
345 =
0 geometry ’1—_':_
335 X-Axis
330 Auto min/max
325
320 Min: 224.47
315 Max: [324.98
;é{; [2]collocate._...
300 LST_M
w2 Y-Axis
b—l 290 Auto min/max
3 285
280 Min: 253.81
275
270 Max: 321.33
265 [2]collocate._...
;g(; LST_S
250
245 et 5 i
540 o 0 - Invert plot colors
235
230
225
225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320
LST_MinK o =Y @
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9. PREPARING FOR BATCH PROCESSING

Tools/Graph Builder

[ JOX ) Graph Builder
File Graphs %

Q- Search (2+) @ & &

'@ 0 @ Batch Processing : Rad2Refl_graph.xml
File Graphs

Processing 1 of 1 xfdumanifest.xml

Aseiqr1onpoig &

>
Connect Graph » Geometric »> Rad2Refl

> > L2 Maskin " o p
> Thematic Land Processing > & Idepix.l?andsat& File Name' Type Acquisition Track Orbit

L Tools > . Thematic Water Processing » % Idepix.Modis xfdumanifest.xml

L Vector > 4 PdusStitching 4 ldepix.Sentinel2

4 AerosolRetrieval.52.Master 4 Idepix.Viirs

% SmosNetcdfExport “ Meris.CorrectRadiometry

Ll Write £ Rad2Refl

4 RayleighCorrection

" Source Product
Name:
[1] subset_0_of_S3A_OL_1_EFR____20170710T093144_20170710T093444_201...

JaBeuEp ¥se

Data Format: Any Format

FRee» | & +

1 Product
Target Folder
Saveas:  BEAM-DIMAP
Directory: -
/Users/Anita/Desktop/LTC17/Hungria/Hungria =
[ oad Fsave % clear [ Note @) Help  [> Run © Skip existing target files @ Keep source product name
2 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING
Load Graph - Close Help




SEN4LST processor in BEAM-VISAT

* Synergistic Use of the Sentinel Missions for Estimating and
Monitoring Land Surface Temperature

e 2014 ESA Support to Science Element Project
— Univ. Valencia
— Brockmann Consult GmbH
— Univ. Swansea

* Project objectives:

— Development of an improved LST retrieval concept for the Sentinel-2 and Sentinel-3
missions, including its validation with a detailed analysis of the spectral, spatial and
temporal synergistic aspects provided by the Sentinel-2 and Sentinel-3 mission

— Adaptation and BEAM 4.11 implementation of the algorithm to Envisat MERIS and

AATSR data followed by a detailed assessment based on multi-temporal LST analysis and
comparison with the standard AATSR LST product

2 7t
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LST processor specifications

e 2 Processor modules

— Synergy Surface Directional Reflectance (SDR) retrieval including atmospheric
correction and cloud screening

— LST retrieval using split-window (SW), dual-angle (DA) and a combined (SW-DA)

algorithm
* |nput
— Overlapping L1B products (MERIS/AATSR or simulated OLCI-SLSTR)
* Qutputs
— (Synergy SDR)

— Three LST products for SW, DA, SW-DA
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Example of several LST algorithms of the Sen4LST sensor

[ [1] LST_SWDA - [*CAL is_aatsrlst_r _ATS_subset_AFRICA_20060701_LST.dim] - [Session not saved] - VISAT 4.10.4-SNAPSHOT [P
File Edit View Analysis Tools Window Help
RaE@|E-D I #0 LREBCLE I UK GEREREZSL WU T2

= [LsTS

& [1]LST DA B [1]LsT sw \

w | [1] LST_DA [[1] LST_SWDA

Metadata
Flag codings
Tie-point grids
Bands

B stsw
B st oa

&8 [1] MER_ATS_subset_AFRICA_20060701_LST

AR ik

3 doud_flags_synergy

[ 11_flags_MERIS

(3 confid_fiags_nadir_AATSR
3 confid_fiags_fward_AATSR
[ doud_fiags_nadr_AATSR
3 doud_flags_fward_AATSR

Q
o
%

FHOM /,

@ Products | T Pixel Info

TERLPLL

1:13 ] o B @

I Navigaton | . Colour Manipuiaton

[1] LST_SWDA - Satalite coordinates

No por 15:45:24 2 ol
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TAKE HOME MESSAGE

- Overview on Sentinel-3 OLCI and SLSTR sensors, including synergy
products and applications

- Overview of SNAP Sentinel-3 Toolbox

- Exercise of Land Surface Temperature Calculation using the Vegetation
Threshold Method

- Training using validation data and tools
- Introduction on batch processing
- Example of products from the SEN4LST processor in BEAM
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