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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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Spectral channels

Y13 (not ATSRE-1):

1 km IR-fire

0.555; 0.659; 0.865;

'@Lll.\\.__
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fadsat¥ =
° Performance Parameters SLSTR AATSR & ATSR-1i2
ata an VSICa
Dual view 740 km 500 km
[ ] [ ]
Global coverage 1 SIC (dual view) 1.9 days 7-14 days
| n I S I n revisit time
0.9 days -
1 day 7-14 days
Products -
S5l at 55P (km) 0.5 km VIS-SWIR 1 km

0.555; 0.659; 0.865;
centre A (um) SWIR: 1.375;1.610; 2.25; 1.610;
MWIRITIR: 3741085 12; 3741085 12;
Fire-1/2: 3741085 -
Radiometric VIS (a=0.5%): SHR =20 SHR =20
resolution SWIR (a=0.5%): SMNR =20 SHR =20
MWIR (T=270K): MelT = 80 mk MelT = 80 mk
TIR (T=270K): MelT = 50 mk MelT = 50 mk
Fire-1 (=500 K): MeAT = 1K
Fire-2 (=400 K): MNeldT = 0.5 K
Radiometric WIS-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) 7.5 years AATSR: 5 year design,

operative since 2002,
ATSR-2: 3 year design,
aperating from 1995 to 2008;
AT3R-1: 3 year design,
aperating from 1991 to 2000
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SLSTR Product Types

LO SL 0 SLT

SL 2 WCT___ » | SL2WST__

........... \.\ l

L2

SL 1 RBT . SL2 LST
L 1 i 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 MWR POD
Instrument Instrument Instrument Instrument System

N SLSTR
j LiB

— -l

Ocean & Land | L1C: Hybrid Surface Topography
Colour Processing | processing Temperature Processing chain
chain based | chain based on Processing based on altimeter
on OLCI data combination of chain based radiometer and POD
| SLSTR and on SLST data system data
| OLCI data

L2 Surface
Products Temperatures
Products

Auxilary data
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Image credit: ESA
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Exercise Overview:

e Goal: To calculate Land Surface Temperatures using the thermal emissivity
factors calculated in D20T-P1

e Source: Sobrino et al. (2008, 2016)

* Procedure:

e Basic image visualization and manipulation tasks
OLCI L1 TOA radiance to reflectance conversion
OLCI L1/L2 product collocation
Band maths operations
Graph builder and batch processing

e Sentinel-3 user guide:
https://sentinels.copernicus.eu/web/sentinel/user-guides/sentinel-3-olci
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Land surface temperature using a split-
window algorithm

Tg =T, + ¢ (Ti — Tj) —|—C2(Ti —Tj)2 + Cp

+(c3 +caW) (1 —¢)+ (c5 + csW)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; + sj), and At is the LSE difference (g; - sj). Subindices ‘i’ and j 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.

Synergistic use of MERIS and AATSR as a proxy for estimating Land Surface Temperature from Sentinel-3 data; Sobrino et al., 2016, RSE,
http://dx.doi.org/10.1016/j.rse.2016.03.035
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1. SLSTR-OLCI COLLOCATION

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

* Raster/Geometric Operations/Collocation

* Master file:
subset 0 of S3A SL 1 RBT 201707297030116 _20170729T030416 2
0170730T090755 0180 020 246 2519 LN2 O NT _002.dim

e Slave file:
emissivity _collocate _subset 0 of S3A OL 1 EFR 20170729T030116 _
201707297030416 20170730T064809 0180 020 246 2519 LN1 O NT_
002_radrefl.dim
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nds
*F*BT_in*_M
*F*exception_in*_M
*F*BT_io*_M
*F*exception_io*_M
*S*BT_in*_M
*S*exception_in*_M
*S*BT_jo*_M
*S*exception_io*_M
*lambda0*_M*_S
*FWHM*_M*_S
*solar_flux*_M*_S
*Qa*_reflectance®_M*_S
*IWV*_S*_S
*QCVI*_S*_S
*QTCI*_S*_S
*RC681*_S*_S
*RC865*_5*_S
*atmospheric_temperature_profile*_S*_S
*lambda0*_S*_S
*FWHM*_S*_S
*solar_flux*_S*_S

@ y_io M

| bayes_in_M

3 cloud_in M

I3 confidence_in_M
ﬁ pointing_in_M
[2 bayes_io_M

& cloud_io M

I3 confidence_io_ M
ﬁ pointing_io_M
Bl elevation_in_M
Bl latitude_in_ M
B longitude_in M
Bl elevation_ io M
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2. LST Algorithm in Band Maths

Bk m"q AN v R (:r:} @ E& =L S Q- Search (32+) @ v Product Node Properties
—

Name LST

) | Product Explorer €3 [ Pixel Info M E 15T © . Description
mo T N .
= i av = - = :_] Modified
Q ﬁ atmospheric_temperature_profile_pressure_le 3 v Raster Band P .
= B atmospheric_temperature_profile_pressure_le % X SUen NG Loperties
I: [E atmospheric_temperature_profile_pressure_le E Unit
£ B atmospheric_temperature_profile_pressure_le E Data Type
= o .
2 [E atmospheric_temperature_profile_pressure_le < Rastersize .
Z [ atmospheric_temperature_profile_pressure_le Pixel-Value Expression S8 BT_in_M + (1.084 * (S8_ET_in_M -... .
= [ atmospheric_temperature_profile_pressure_le = Valid-Pixel Expression (S8_BT_in_M.raw != -32768.0) && (59... .
B atmospheric_temperature_profile_pressure_le = No-Data Value Used
s
g :mri.zoma:,\.».n:n:_\necror_,;l;iY 3 No-Data Value NaN
nt cto
o ho:"‘lzkj_l:gmn Sl £ Spectral Wavelength 0.0
LI 1 =3
g 1 B
B sealleilpressuress |8 Spectral Bandwidth 0.0

B total_columnar_water_vapour_S Ancillary Variables

[ toral czone s
@ collocation_flags
@ w1

> (33 Masks

Ancillary Relations

|® Uncertainty Visualisation

LST

649 x 827 pixels, Expr.: S8_BT_in_M + (1.084 * (S8_BT_in_M - S9_BT_in_M)) +
(0.2771 * ((SB_ET_in_M - S9_BT_in_M) A 2)) + (-0.268) + ((45.1 + (-0.73 *
water_vapour_S)) * (1- emis_effect_S)) + (((-125 + (16.7 * water_vapour_S))) *
(emis_diff_S)), ()

Colour Manipulation - [1] LST £3 [

Editor: Basic » Sliders Table @ ﬁ'

sabeuep ysep {h

World View

Help Close

S8_BT_in_M + (1.084 * (58_BT_in_M - 59_BT_in_M)) + (0.2771 *
((58_BT_in_M - 59_BT_in_M) A 2)) + (-0.268) + ((45.1 + (-0.73 *
water_vapour_5S)) * (1- emis_effect_S)) + (((-125 + (16.7 *
water_vapour_5))) * (emis_diff_5))

£0°89Z

% More Options Cancel oK
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3. FLAGS AND MASKS

ag 28 Ele <=

""| Product Explorer I Pixel Info Imsk Manager £ -F"

[@

5 Egr'iuuw_t.m:-:»_mg_: o fix) [x]

=\ LQSF_OGVI_CLASS_CS1 5.5 |

& LQSF_OGVI_CLASS_BRIGHT_5_S |

% LOSF_OGVI_CLASS_INVAL_REC_5_5 |

o

3 LOSF_OTCI_BAD_IN_5_S |

_; LOISF_OTCI_CLASS_ANG_5_5 |

) LQSF_OTCI_CLASS_CLSN_S_S |

H OTCI_quality_flags_Seil_flag_1_5_5 |

= OTCI_quality_flags_Soil_flag_2_5_S I

-'_é OTCl_quality_flags_Angle_flag_1_S_S |

2 OTCI_guality flags_Angle flag 2 5 5 |

E OTCl_guality_flags_Radiometry_flag 5.5 |

o

B OTCI_guality_flags_TCI_flag_5_5 |

& clouds | = BF v +

2| not clouds | g h 3

2 Al - Dat
3 - ata sources:

= | Colour Manipulation - [1] LST €3 S | = . e

E - = g 1A X

2 o LQSF_S_S.LAND

§ |Editor:  Basic '« Sliders  Table DE I LQSF_S_S.CLOUD
B LOSF_S_S.CLOUD_AMBIGUOUS
958 100% 5 .
e o (] LOSF_S_S.CLOUD_MARGIN
&y &y 8 LOSF S S.SNOW_ICE
@ e LQSF_5_5.INLAND WATER
o8 Bl LOSF_S S.TIDAL
o 855 LQSF S _S.COSMETIC
=
@ Show bands

Show masks

Show tie-point grids

v Show single flags

% More Options @
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@ and @

@ or @

not @

(8)

Constants...

Operators...

Functions...

{cesa

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

Expression:

cloud in_gross_cloud M or
cloud_in_thin_cirrus_M or
cloud in medium_high_M or
cloud_in_fog_low_stratus_M or
LOSF_S5 5.CLOUD or
LOSF_S_S.CLOUD_AMBIGUOUS or
LOSF_S_S.CLOUD MARGIN

< <>

<>

Eﬁ' iﬁii @ Ok, no errors.

OK Cancel Help
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4. Scatter Plot Split Window LST vs. L2

e Compare the split window calculated LST with
other thermal bands (Analysis/Scatter Plot)

Scatter Plot =l %

297.5
295.0 1
292.5 1
290.0 1
287.5 1
285.0 1
282,51
280.0 4
277.5 4

v Use ROl mask:

<
p B

X=-Axis
v Auto min/max
Min: 250.26
Max: 291.17

[1lcollocate_...

< O

275.0 1 LST

272.5 §
270011 ., -
267.5 1

Y-Axis

+ Auto min/max

Min: 238.04
265.01 -
262.5 1
260.0 1}
257.51| S9_BT_in_M

S9_BT_in_MinK

Max: 299.68

[1]collocate_...

< <>

255.0
252.5 {
250.0 1
247.5 1
245.0 1
242.5 1
240.0 1

Invert plot colors

255 260 265 270 275 280 285 290

LST ;';[2}’@&

()

ADVANCED LAND REMOTE SENSING INTERNATIONAL TRAINING COURSE “Tertkl4” S4BT E R E RRLE ) HE

20—25 November 2017 | Yunnan Normal University Kunming, Yunnan Province, PR. China 20176118208—118250 =@EIFEA%, $PE, BB




S v d:=esa

o gk
5. Import a Shapefile with in situ data
_ a% Bl g rflassvvRoe i S seuh )@
e Use the dialogue S e — i
File/Import/Vector data/ESRI il E —
. . = pins, S
shapefile to open the shapefile p sround_conirolpoins
text/in situ.shp with in situ data ;" @5 e s :
5] F1_exception_in_pixel_absent_M
. . F1_exception_in_not_decompressed
* Check the Vector Data list in e o
the Layer Manager 3 | e e
* Select Analysis/Correlative Plot ¥+~ ol
3 Colour Manipulation - [1] LST -f'| Layer Editor I =0
% Editor: ' Basic s Sliders  Tahle D
2 Name: LST E :-__._..I
Unit: null 4‘5_’): 3
ﬂLﬁiﬁzﬁss Gl
llou_g ‘Statistics! 3 ':-25 ,
A A

X =--Y -- Lat -- Lon -- Zoom -- Level -- ©Q
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6. Make a Correlation Plot

Correlative Plot

Correlative Plot & M »

288 1
Use ROI mask:
287 1 F1_exception_in_IS5P_absent M =
286 1] Box size: 5l
285 11 Point data source:
in%20situ <
284 1| L ]
Data field:
283 1| LST <
282 || X-Axis (LST)
v Auto min/max
=
9 2814] Min: 274.347
280 1| / Max: 289.778
Logl0 scaled
27911
Y-Axis (LST)
v Auto min/max
Min: 274.087
Max; 288.078
Log10 scaled
Show tolerance range

275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 H- 15.0 %
LST

O &8 ©
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/. [cont.] Batch Processing

File Graphs

Band Subset  Tie-Point Grid Subset Metadata Subset

Pixel Coordinates

= — s

North latitude bound: 27.014
West longitude bound: 102.724 _
South latitude bound: 19.585 *
East longitude bound: 107.51 2
Read Write
Source Bands 0a01_radiance
Scene step X: (v s
- Oal4_radiance
Scene step Y: 1|1+ 0als_radiance
0a06_radiance
Subset scene width: 2400.0 itk
Subset scene height: 2400.0 T e h
Source scene width: 4865 Pixel Caordi .G ic C
Source scene height: 4091 SR : 2
Fix full width

Use Preview
Fix full height

27.013999938964844, 102.7239990234375 19.584099084472656, 102.7239990234375 19.584990084472656)) Update

Estimated, raw storage size: 473.0M

-

oK Cancel Help B woad Bsave % clear [Froe @ nep [>ren
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File Graphs

Subset

File Name Type Acquisiti... Track Orbit
S3A_OL_1_EFR___20170728T0327... OL_1_... 28Jul2017 99999 99999

S3A_OL_1_EFR____20170801T0323... OL_1_... 0lAugZ... 99999 99999 ?r‘
S3A_OL_1_EFR__20170802T0257... OL_1_... 02Aug2... 99999 99999
&
%
3 Products

Target Folder
Save as: BEAM-DIMAP "

Directory:
.20171120_Dragon/D20T-P1_Optical/products exercise/products exercise

Skip existing target files + Keep source product name

Load Graph Run Close Help
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