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PICSCAR initiative

14/11/2024

(Nov. 2015)

* To establish a task group/project to coordinate the communities
work on PICS. With the main objective to improve the
characterisation of the sites and enhance calibration methods
based on these sites

* Leadership has been taken by Patrice Henry (CNES) with the

objective to facilitate the coordination and help prioritise
research on PICS and their usage.

* PICSCAR Working group : CNES, SDSU, JPL, Argans, NPL, ESA,

USGS
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Task 1

Inventory of existing data, methods and results
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PICSCAR Roadmap

* Priority subjects to adress

— Based on guestionnaire sent to to assess user practices (in
terms of site) and identify future needs
1.BRDF behaviour
2.Spectral characterization
3.Atmosphere properties

4.Temporal Stability

. Site selection |

5.Combining multiple sites calibration results
6.Revisiting the sites

14/11/2024




PICSCAR Outcome

* 14 agencies or companies
* 33 sensors (multi resolution)

e 30 sites of interest 6 CEOS PICS ranked in the top of the list

14/11/2024




PICS identification

PICS User CNES | PICS User SDSU CEOS SITE REFERENCE .
PICS User JP
Satellite: Setellite: Hyperica CATION 1°x1° Satellite: MISR

ASTR_ATSR2_AATSR
Satellite: AVHRR
Satellite: MERIS
Satellite: MODIS
TERRA_AQUA
Satellite: OLCI
Satellite: PARASOL

| Satellite:
LANDSAT7_ETM

"N Satellite: LANDSATS_OLI

|| Satellite: Sentinel2 MSI
Satellite: Worldview
Satellite: Thaichote

PICS User CNES

| Satellite: MERIS

Satellite: MODIS
TERRA_AQUA

Satellite: LANDSAT7 ETM
Satellite: LANDSATS_OLI
Satellite: PléiadesPHR1A 1B
Satellite: Sentinel2 MSI

e | et - | Satellite: SPOT6 7
Satellite: LANDSAT?_ETM . Satellite: ,
Satellite: Sentinel2_MSI ® ASTR_ATSR2_AATSR
Satellite: SPOT1 2 3 4 5 Satellite: MERIS
Satellite: Thaidx;e— s Satellite: MODIS
TERRA_AQUA
t Satellite: OLCI
PICS User Rayference Satellite: PARASOL |
Satellite: MSG_METEOSAT  Satellite: ProbaV |
Satellite: GOME_2 Satellite: SLSTR. y 4
M |
|
s PICS User NOAA-
PICS User DLR PICS User ARGANS PICS User SDSU i S A
Satellite: AVHRR <o i !
Satellite: Satellite: Hyperion ]
ASTR_ATSR2_AATSR Satellite: y Satellite: VIIRS
= Satellite: MERIS LANDSAT7_ETM
PICS User TPZ Satellite: MODIS
TERRA_AQUA Satellite: Sentinel2 MSI )

Satellite: LANDSATS TM
Satellite: LANDSAT7 ETM
Satellite: LANDSATS_OLI
Satellite: Sentinel2 MSI

Satellite: OLCI

Satellite: PARASOL
Satellite: LANDSATS_OLI
Satellite: Sentinel2 MSI

Satellite: Worldview
Satellite: Thaichote

|

Yt

Satellite: LANDSATS_OLI i
|

|

1

|

To concentrate our efforts we firstly choose to focus on Libya 4 site

14/11/2024
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Task 2
BRDF Modelling
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PICS BRDF modelling

14/11/2024

 Site stability can be assessed using BOA reflectances
corrected from BRDF effects

* Applying a normalisation based on a Snyder BRDF model
derived from recalibrated PARASOL data

Snyder BRDF madel
Site L4, Senser PA @570 — theto_s 30°

0.552

0.536

0.5z20

fo° (.504

0.48%

0.473

0.457

Computation of a ‘large scale’ BRDF model using
POLDER/PARASOL recalibrated long time-series (2005-
2013) performed by CNES

BRDF modelling using Snyder modelling

e Linear model

* 7 parameters

* Fitted in GREEN, RED, NIR wavelengths

BRDF normalisation has been applied to the full dataset
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Interest and limitation of the BRDF normalisation

14/11/2024

FY-3

MERIS

Before normalisation

After normalisation
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BRDF normalisation: MISR sensor

14/11/2024

Normalised BOA Reflectances (SMAC)

Normalised BOA Reflectances (SMAC)

Normalised BOA Reflectances (SMAC)

PICSCAR Libyad Site (100x100 MISR_ DALIPL) After Correction

857.6 om

or o o=~

671.7 nm : mean= 04437 / sigma= 0 01 gl

8664 nm - mean= 0.6541 / sigma= 0 0005

2002 2004 2000 2008 2010 2012 2014

Acq Time
PICSCAR Libya4 She (100x100, MISR_AA/JPL) After Correction

S57.5 0m | means 0.3569 / sigma= 0.0040 . wrsom
orl 717 v

671.7 nm - means 05040 / sigmas 0

T Aa(26.1°)

BE6.4 nm | mean= 0 5872

2002 2004 2008 2008 2010 2012 2014

PICSCAR Libyad Site (100x100, MISR_BF/JPL) After Correction

575 nm - means 0.3630 / sigmas 0

T ——— ) SR

| 886.4 nm - mesns 0.5886 / sigmas O

2002 2004 2000 2000 2010 2012 2014

Acq Time

Normalised BOA Reflectances (SMAC)

Normalised BOA Reflectances (SMAC)

Normalised BOA Reflectances (SMAC)

PICSCAR Libyad Site (100x100. MISR CALIPL) Aftar Carrmction

$57.5 nm - mean= 0 3449 / sigma= 00062 Ca TIT™
17 | 1.7 en
671.7 nm  mean= 0 4804 / sigma= 0 0074 Liplnd

0.66 | 66.4 nm - mean= 0.5726 / sigma= 00067

(60°)

028 "
2002 2004 2006 2008 2000 2012 014

Acq Time
278 PICSCAR Libyad Site (100x100, MISR/JPL) After Correction
5575 nm | mean= 03827 / sigma= 00004 o 5575 mm
1T 1 6717 nm - means 0 4044 7 sigmas 0.0042 ’;‘;"_
s 65 | #8564 nm - mean= 0 5778 / sigma= 0 0041 An oo

. e gt et
gl

03s

2002 2004 2006 2008 2000 2012 2014

Acq Time
o078 PICSCAR Libyad Site (100x100, MISR_CF/JPL) After Correction
857.6 nm - means 0.3524 / sigmas 0,0003 5475 ren
97 I 671.7 nm : mean= 0.4010 / sigma= 0.0009 Cf :n;:‘

B06.4 nm - mean= 0 5743 / sigmas 0 0126

(60°)

2002 2004 2006 200 2010

2016

2018

Normalised BOA Reflectances (SMAC)

Normalised BOA Reflectances (SMAC)

Normalised BOA Reflectances (SMAC)

PICSCAR Libyad Site (100x100, MISR_BALIPL) After Correction

5575 nen - mean= 03542 / sigma= 0 0045 Ba -
Y7 I 671.7 nem - mean= 0.5011 / sigma= 0 0050 "
065 | 806.4 nm - mean= 0 5869 / sigmas 0. 0060 (45 60)
- .
3
SO02 2004 2008 2008 2010 2012 2014 2018
Acq Teme
o PICSCAR Libyad Site (100x100, MISR_AF/JPL) After Correction
8575 nn  mean= 0 3820 / sigmas 0.0045 o 7Sem
oy s

6717 nen - mean= 05076 / sigms= 0 0044

sus) b e sons oo oo SRR

06

2004 2006 2008 2010 2012 2014 018
Acq Tene

PICSCAR Libyad Site (100x100, MISR_DF/JPL) After Correction

B57.5 nen - mesne 0.3226 / sigmas 0.0167 ® 5678w
0.7 W arirom

o remoss o | DE(70.59)

BG4 nem - rwans 0 5502 / sigmas 0.0201

2004 oo 2000 2010 2012 2014 206

Acq Timo

BRDF model not suitable for large viewing angles

P

1
I



BRDF normalisation: MODIS Aqua

10/09/2024

e Mean residue different between east and west

viewing condition (-0.0033/0.0058)

Reciprocity principle
not respected

Difference BOA Measurement - BOA Simulation
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—> Need for an improved BRDF model

» Improvement of the cloud screening
» Taking into account different sensors

> New inversion method

Ccnes



14/11/2024

Task 3

Sensitivity of the desert intercalibration method
(on High Resolution data)
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How different can intercalibration results be over the same site ?

* |ntercalibration over Libya4 small site of Landsat 8/OLI versus
Sentinel 2A/MSI

* 5 groups involved: SDSU, CNES, NASA, ESA MPC, and PICSCAR
teams

* Over 8 years regularly publlshed A
on the PICSCAR portal Sem, Libyad Small site
Wk ~ 20x20 km?
Centered on 28.55 °N, 23.89 °E

Comparison is assessed by monitoring the ratio of L8 TOA
reflectances / S2A TOA reflectance based on different
independant and well documented methods

14/11/2024
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Results of the comparison

108 IC monitoring L8 vs S2A LB4s Band 482 nm 1061 IC monitoring L8 vs S2A LB4s Band 562 nm
| [=*—PICSCAR | . | |=—PICSCAR | __
—e—SDSU —e—sDsU
Very good coherence versus 104 |—e—cnes 1104 | —s—cnes
—o—ESA OPT-MPC —o—ESA OPT-MPC

the official radiometric
calibration

Slight discrepency for NIR
band (-0.5%)

TOA Meas/Sim Ratio
N

TOA Meas/Sim Ratio
5

- N

Produced by PICSCAR on : 20240904T094528
L

Produced by PICSCAR on : 20240904T094528
L

Results are consistent for Red Decimal year Decima year
an d N I R ba n d S 106 IC monitoring L8 vs S2A LB4s Band 655 nm 106+ IC monitoring L8 vs S2A LB4s Band 865 nm
Relatively consistent for e R E

Green band, and more e e

different for Blue band. £ E |
S So.gs

Temporal trending very

similar for all teams (flat !) (T mmesammcson i T (T s mcsasn e T
O'93015 2020 2025 0'93015 2020 2025
Decimal year Decimal year

Main discrepancies due to: cloud screening and spectral interpolation

—> Stress the need for using several sites to provide intercalibration results

14/11/2024
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Task 4
Building a PICS Data Base

16
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Building a PICS Data Base

 The study has been extended to 6 PICS from data acquired from launch up to June 2024

ook Eﬁ#ﬁ% t'?gl A ' Ubyiaa

i

Mauritania2

.‘ . v Mauritanial . .. Wt

PICSCAR Libya4 Site : Dataset collection
253

S2B/MSI 302

S2A/MSI
LANDSATO 224 -
LANDSATS - 679
S3B/SLSTR |

e Database has been updated from last SIASLSTR | 2

S3B/OLCI [ L TS

collections of sensors over the 6 CEOS selected sanoLol 63

2337
PROBAV r
P I CS SPOTS/VGT | 21

SPOT4/NGT | adz

* Complete site extraction and storage CERISRR | 1483

. I 210
 Soon available from PICSCAR portal rooent | 2

PARASOL
MODIS/TERRA |

MODIS/AQUA |
VIIRS/NOAA

1606
7640
6882

‘ ‘ . 2227
1995 2000 2005 2010 2015 2020 2025
Acquisition Time

14/11/2024
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Data distribution per sensor and per site

-----

. IIIIHH [ T |

DIS/AQUA - MODIS/AQUA MODIS/TERRA  PARASOL POLDER1

POLDER2 MERIS/RR  SPOT4VGT SPOTSVGT  PROBANV S3A/0LCI

SIB/OLCI SIASLSTR - S3BISLSTR ) ANDSATS LANDSATY9  S2A S2B

10/09/2024

Nearly 200000 site extracted images stored in the data base

18
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14/11/2024

Task 5

Cloud coverage of the sites

19
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Cloud coverage assessment

* Cloud screening is necessary in order to assess site
stability

* Except for MODIS only official cloud mask at Level 1 is
available

* Cloud detection is difficult over bright surfaces such as
desert

10/09/2024
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Examples of time series with/without clouds

10/09/2024

MODIS_AQUA_Libyad rtoa Band 3 (645.0 nm) Dir 1 CM = 100 %

DIR 1 N=6882 mean=0.4596 ¢=0.0408 o/m= 8.87%

MODIS_AQUA_Libyad rtoa Band 3 (645.0 nm) Dir 1 CM =0 %
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c 06 0.6
B
£ 05 0.5
e
S04 0.4
)_
031 0.3
0.2r 0.2
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. . , , | 0
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Decimal year
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0.8 .t f e 08
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© i . ® .
ks L 4 cs ®
L o551 K . eat 2 i 05
T .a. i -§-.,a : "aol-i , rpl :
Soar 3 04
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0.2r 0.2
0.1r 0.1
, , , , , . , | 0

0
2013 2013.5 2014 2014.5 2015 20155 2016 2016.5 2017
Decimal year

DIR 1 N=3888 mean=0.4456 0=0.0158 o/m= 3.55%
0.9 Slope=0.0236 % / year Intercept= 0.44287 09
081 0.8
071 107
8
c 06} 106
“‘3 .
S 058 . : 105
o
Soat {04
'_
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02r 0.2
011 0.1
, , . , | 0
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071 107
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'_
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02r 0.2
011 0.1
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Examples of time series with/without clouds

10/09/2024

SPOT5_VGT_Libyad rtoa Band 2 (630.0 nm) Dir 1 CM=100 %

BIR 1 N=3721 mean=0.4456 5=0.0433 o/m=9.72%

0 ‘ ‘ ‘ . ‘ )
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Examples of time series with/without clouds

10/09/2024

MEI§1I§_RR_Mauritania2 rtoa Band 7 (665.0 nm) Dir 1 CM =100 % |

DIR 1 N=1445 mean=0.4621 =0.0567 ¢/m=12.26%
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07 10.7
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Confidence in MODIS cloud mask

10/09/2024

MODIS Cloud Mask level 2 product appears to be rather good over deset areas
Underdetection is more problematic than over detection, in particular when

cloud coverage is low
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Comparison of cloud coverage estimated by different sensors over 2 sites

10/09/2024

Mean monthly cloud coverage

over Libya4 site

Mean monthly cloud coverage

over Algeria3 site

Mean Monthly Cloud Coverage in %

707

Libyad dir 1 [1996-2024]

—MODIS_TERRA
——— POLDER
— POLDER2
——MERIS_RR
—— SPOT4_VGT
SPOT5_VGT
——PROBA_V
——S3A_OLCI
——S$3B_OLCI
S3A_SLSTR
—S3B_SLSTR
—— | ANDSATS
LANDSAT9
S2A_MSI
——S2B_MSI

Mean Monthly Cloud Coverage in %

701

[=)]
o
T

201

10

Algeria3 dir 1 [1996-2024]

——MODIS_TERRA
—— POLDER1
e POLDER2
——MERIS_RR
—— SPOT4_VGT
SPOT5_VGT
——PROBA_V
——S3A_OLCI
——33B8_OLCI
S3A_SLSTR
——353B_SLSTR
— | ANDSATS
LANDSAT9
S2A_MSI
——32B_MSI

Very high discrepancies for Libya 4

More consistent for Algeria 3

NB: Level 1 cloud mask used except for MODIS (level 2 MOD/MYD 035)
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Comparison of PICS cloud coverage as seen by 2 different sensors

10/09/2024

70 1
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Cloud Coverage in %
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o
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Rather consistent for all sites: lowest in summer

(4]
o
T

PICS mean monthly cloud coverage

estimated by MODIS Aqua

MODIS_AQUA dir 1 [2002-2024]

—|_ibyad
= |ibya1l
= Algeria3
m— Algerias
Mauritania2
Mauritania1

/

More significant for Libya 4
Much less for Mauritanial

10 12

PICS mean monthly cloud coverage
estimated by Sentinel 3B SLSTR

o S3B_SLSTR dir 1 [2018-2023]

—|_iby a4
e |_ibya1

60 == Algeria3
= Algeriab
Mauritania2
Mauritania1

(5]
(=]

IS
o

Mean Monthly Cloud Coverage in %
W
o

10

Rather consistent for all sites
Except Mauritanial
No strong differences all along the year
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Comparison of PICS cloud coverage for morning and afternoon overpass

10/09/2024

PICS mean monthly cloud coverage

estimated by MODIS Aqua

MODIS_AQUA dir 1 [2002-2024]
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PICS mean monthly cloud coverage

Cloud Coverage in %
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estimated by MODIS Terra

MODIS_TERRA dir 1 [2000-2024]

— |_ibyad
= Libya1
Algeria3
m— Algeriab
Mauritania2
Mauritania1

Low differences between morning and afternoon overpasses

s
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Impact of cloud/cloud shadow underestimation

14/11/2024

Intercalibration performed with different levels of cloud screening
Cloud underestimation introduces a bias
— Main effect for the blue band (low reflectance)
— Less than 2% for NIR band
Libya4 site
104. Bias evolution versus Cloud coverage 10- Bias evolution versus Cloud coverage
1.02
1,M__.,_
0.98 + —\’\\ B:-
.% —O—Ratio in L8-B2 é —O—Rat?o ?n L8-B2
reenez || 8 B it
S e Ratio in L8-B5 % Ratio in L8-B5
0.94 + E
0.92 +
09r
0.88 ' ' ' ' ' — : : : :
0 20 40 60 80 100 20 40 60 80 100
Maximum Cloud Coverage in % Maximum Cloud Coverage in %
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Sites stability
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For 1 site (Libya4), 1 sensor (MODIS AQUA)

BOA normalised reflectance in Green, Red, and NIR channels

M00D5I§ _AQUA_Libya4 Normalised rsurf Band 2 (555.0 nm) CM=0 & ;

o
3

045

o
N
T

o
w
T

RSURF NORM (SMAC) reflectance
=) =)
& &

o
¥
T

=4
~
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r DIR 1 N=3888 mean=0.3288 ¢=0.0082 o/m=2.49%

Slope=0.0108 % / year Intercept= 0.32757

MOBITS _AQUA_Libya4 Normalised rsurf Band 3 (645.0 nm) CM=0 &4/ ’

MOBI? _AQUA_Libya4 Normalised rsurf Band 4 (858.5 nm) CM=0 &4/ ’

0.65 - DIR 1 N=3888 mean=0.4656 ¢=0.0098 o/m= 2.11% 0.75 DIR 1 N=3888 mean=0.5678 ¢=0.0095 o/m= 1.68%
08 § Slope=0.0165 % / year Intercept= 0.46374 0.8 g Slope=0.0163 % / year Intercept= 0.56594
£ 087 g o7y
0.7 2 0.7 @
B e
06 S 0.55 06 S 0.65 -
< <
0.5 5 0.5 5 06
0 2 0 Z
4 3 4 S 055t
= =
0.3 w 0.3 w
E 04l £ os5f
0.2 @ 02 a
o4 035 o4 0.45
| | | | | 0.3 | | | | | 0.4 | | | | |
2005 2010 2015 2020 2025 2005 2010 2015 2020 2025 2005 2010 2015 2020 2025
0, 0,
Band Npt mean std cv (%) Slope %/year ao rmse r

555 3888

645 3888

858.5 3888

0.329

0.466

0.568

0.0082 2.494 0.01

0.0098 2.111 0.02

0.0095 1.680 0.02
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0.328

0.464

0.566

0.008 0.082

0.010 0.105

0.009 0.107
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MODIS AQUA stability (Band 4 (645 nm)) — 5 PICS

Libya4
MODUI§,_AQUA_A|geria3 Normalised rsurf Band 3 (645.0 nm) CM=0C% ; MOI&ITS_AQUA_Libym Normalised rsurf Band 3 (645.0 nm) CM=0 &/ ; Band Npt mean std cv (%) Slope %/year ao rmse r
. 555 3888 0.329 0.0082 2.494 0.011 0.328 0.008 0.082
065 DIR1N=3976 mean=0.4229 0=0.0116 oim= 2.74% 065 DIR 1N=4015 mean=0.4958 o=0.0111 oim= 2.24%
8 Slope=0.0171 %/ year Intercept= 0.42089 8 Slope=0.0047 % / year Intercept= 0.49521 08 645 3888 0.466 0.0098 2.111 0.017 0.464 0.010 0.105
§ 08 § 06 o 858.5 3888 0.568 0.0095 1.680 0.016 0.566 0.009 0.107
G 0% Algeria3 los éoss . . 05
b4 .
z sl s |5 ost o5 Algeria3
% . 3 Bande Npt mean std cv (%) Slope %/year  ao rmse r
. 0.4
2 g 0% 555 3976 0.232  0.0105  4.528 0.010 0.231 0.010  0.061
w w 03
% é 0.4 |_|bya]_ . 645 3976 0.423 0.0116 2.735 0.017 0.421 0.012 0.092
« & 0| 858.5 3976 0.529 0.0110 2.076 0.022 0.527 0.011 0.126
B 0.1
o3 2005 2010 015 2020 2025 ’ o 00 2010 2015 2020 2025 0 Algeria5
Bande Npt mean std cv (%) Slope %/year  ao rmse r
MODIS_AQUA_Algeria5 Normalised rsurf Band 3 (645.0 nm) CM=0% MODIS_AQUA_Libya4 Normalised rsurf Band 3 (645.0 nm) CM=0 9%
0.7y ! o7 ! 555 3402 0.232 0.0117 5.021 0.005 0.232 0.012 0.029
0.65 DIR 1 N=3402 mean=0.4519 +=0.0145 slm= 3.21% 08 0.65| DIR 1 N=3888 mean=0.4656 o=0.0098 o/m=2.11% 09 645 3402 0.452 0.0145 3.215 0.015 0.450 0.014 0.065
8 Slope=0.0150 % / year Intercept= 0.45018 08 g Slope=0.0165 % / year Intercept= 0.46374 08 858.5 3402 0.563 0.0153 2.724 0.014 0.561 0.015 0.057
E 06+ . . E_’ 06 .
5085 Alge”as 0s éo.ss— o Libyal
< .
3 os 05 & o5l 05 Bande Npt mean std cv (%) Slope %/year  ao rmse r
g 0.45 0.4 E 045l 04 555 4015 0.290 0.0090 3.090 0.004 0.289 0.009 0.029
: 03 : o 03 645 4015 0.496 00111 2236 0.005 0.495 0011  0.027
L o4 C o4t .
ﬁ . 02 2 leya4 02 858.5 4015 0.605 0.0086 1.419 0.007 0.604 0.009 0.049
035+ o1 0351 0.4
0.3l . . | | J 0 03 ‘ ‘ ‘ ‘ o Mauritania2
s 2010 a0 2020 2028 2005 2010 2015 2020 2025 Bande Npt mean std cv (%) Slope %/year  ao rmse r
AODISU_»I\QUA_MauriIaniaZ Normalised rsurf Band 3 (645.0 nm) l::Mt'tm"."o1 555 2973 0.245 0.0119 4.863 0.018 0.242 0.012 0.097
‘ 645 2973 0.433 0.0102 2.355 0.023 0.431 0.010 0.144
0.65 [ DIR1 N=2073 mean=0.4333 o=0.0102 o/m= 2.36% o 858.5 2973 0.539 0.0098 1.822 0.027 0.536 0.010 0.174
Slope=0.0234 % / year Intercept= 0.43062 08

=}
=)

Mauritania2 Statistics confirm the excellent sensor calibration
o U | and indicate that the sites have not evolved over
' this 22-year period.

Libyal and Algeria5 sites highlight virtually no

ws w0 we s variation.: Ccnes
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All sensors (Band 4 - 645 nm) Libya4 site

MEI}IS?RR?LibyM Normalised rsurf Band 7 (665.0 nm) CM=0 % |

3 Mean=0.4864 »=0.0111 alm=2.27%
10236 % | year Intercept= 0.48765

0.2

RSURF NORM (SMAC) reflectance
o
&

MERIS RR [2002-2012]

0.1
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ISJ’ER1RA7LIbya4 Normalised rsurf Band 3 (645.0 nm) Threshold CM =‘0 %

DIR 1 N=4442 mean=0.4612 1=0.0081 wim= 1.87%
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SPO;IS_VGT_LIbyM Normalised rsurf Band 2 (630.0 nm) CM=10 % .

DIR 1 N=1461 mean=0.4574 ==0.0057 afm= 1.26%
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o
3
3

ol

Decimal year

SPOT#,VG‘LLIWM Normalised rsurf Band 2 (630.0 nm) CM=10 %

0059 alm= 1.29%
045673 08
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FH?BA,V,LIWM Normalised rsurf Band 2 (630.0 nm) CM=0 %

POIEDER‘LLIbyM Normalised rsurf Band 5 (670.0 nm) CM=0 % Cm |

POI?DERZ_LIbyad Normalised rsurf Band 5 (670.0 nm) CM=0 %Cm 4

PAI}ASOL_LIhyM Normalised rsurf Band 4 (670.0 nm) CM=0 %CM 4

10/09/2024

1
DIR 1 N=B79 mean=0.4710 #=0.0062 sim= 1.32% Al DIR N=2329 mean=0 4631 134 afm= 2. Al DIR N=2564 mean=0.4729 a=0.0135 s/m= 2.85% All DIR N=18231 mean=0.4788 ¢=0.0147 nim= 3.06%
0.9 Slope=0.1174 % / year Intercept= DAG547 09 0.8 Slope=0.8719 % ¢ year Interco[ll 45279 0.9 Slope=-0.0460 % / year Intercapt= 0.47313 09 0.9 | Slope=0.0220 % ! year Intercept= 0.47780 08
] o @ @
208 08 208 08 208 0.8 208 08
] I3 ] ]
B T 5 5
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3 % B B
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I S < . . z
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SSArOLCLLIbya-t Normalised rsurf Band 8 (665.0 nm) CM=0 % ' SSBrOLCLLibyM Normalised rsurf Band 8 (665.0 nm) CM=0 % SSA1§LSTR_Libya4 Normalised rsurf Band 2 (659.5 nm) CM=0 % s SSBT§LSTR_Libya4 Normalised rsurf Band 2 (659.5 nm) CM=0 %
DIR 1 N=220 mean=D0.5176 #=0.0080 /m= 1.56% DIR 1 N=205 mean=0.5082 +=0.0084 o/m=1.66% BIR 1 N=895 mean=0.4800 ¢=0.0190 alm= 3.69% DIR 1 N=473 mean=0.4945 #=0.0089 aim= 1.79%
0.9 Slope=0.0175% / year Intercepi=0.51816 09 0.9} Slope=-0.0449% /year Intercapt= 0.50927 09 0.9 - Slope=0.1216 %/ year Intercept= 0.48542 0s 09 - Slope=0.1626 % / year Intercept= 048974 09
3 3 3 8
208 08 208 08 S 08 08 208 08
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4 4 4 o
02 02 02 .
4 =
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bl 04 01 0.1 0.1 0.1
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Statistics : for Libya4, all sensors

Green Band Red Mean NIR Mean
mean std Slope %/year mean std Slope %/year mean std Slope %/year

MERIS 0.345 0.011 -0.015 0.486 0.011 -0.024 0.576 0.023 0.013
MODISA 0.329 0.008 0.011 0.466 0.010 0.017 0.568 0.010 0.016
MODIST 0.329 0.008 0.007 0.461 0.009 0.011 0.570 0.010 0.012
OLCIA 0.374 0.006 -0.021 0.518 0.008 -0.018 0.609 0.009 -0.020
oLciB 0.367 0.007 -0.029 0.508 0.008 -0.045 0.601 0.010 -0.035
PARASOL  0.351 0.015 0.053 0.479 0.015 0.022 0.563 0.015 0.025
POLDER1  0.330 0.015 0.570 0.463 0.013 0.872 0.542 0.014 0.848
POLDER2 0.334 0.014 -0.316 0.473 0.013 -0.046 0.553 0.014 -0.016
PROBAV 0.471 0.006 0.117 0.563 0.008 0.084
SLSTRA 0.352 0.015 0.194 0.490 0.019 0.122 0.587 0.013 0.316
SLSTRB 0.356 0.007 0.249 0.495 0.009 0.163 0.587 0.011 0.345
VGT1 0.460 0.006 0.037 0.547 0.006 -0.026
VGT2 0.457 0.006 -0.042 0.547 0.007 0.020
LANDSAT8 0.351 0.004 -0.057 0.485 0.005 -0.058 0.583 0.006 -0.070
LANDSAT9 0.350 0.006 2.116 0.484 0.006 2.697 0.581 0.008 3.711
S2A_MSI 0.353 0.041 0.125 0.499 0.032 0.079 0.587 0.025 0.048
S2B_MSI 0.352 0.034 0.388 0.495 0.034 0.378 0.580 0.052 0.520
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What to be done now ?
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What to be done now

* Cloud coverage to be checked for each site/each sensor to
remove all potential cloud underdetection and cloud shadow
in the data base

* Adjust a new BRDF model

— PARASOL Data with an improved cloud screening
— Completed by other sensors information
— New inversion method

e Site spectral characterization
— Comparison of existing methods
— Use of hyperspectral data and sand laboratory characterisation

10/09/2024
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PICSCAR Portal update for data distribution
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- PICSCAR CEOS WGCYV IVOS initiative on the characterization of PICS Sign in

=9 \3 ot A~

Site characteristics

Libyad

Pseudo invariant calibration sites have been widely and successfully used on-orbit radiometric trending of optical satellite systems for more than 20 years. At the IVOS 27 meeting in November 2015, a _

new initiative was established to facilitate coordination and help prioritize research on PICS and their usage for the benefit of the EO community as a whole.

Aroadmap has been set up at IVOS 28 in March 2017 where the subjects have been identified and priorities given to:

« Spectral characterization

« Atmosphere properties

« Temporal stability

« Combining multiple sites calibration results
« Reuvisiting the sites

This portal contains general and detailed information about 6 PICS. It provides also a tool simulate the reflectance normalized to nadir. Please register to have access to the document.

Access Data

Newsletter
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PICSCAR Portal update for data distribution

10/09/2024

PICSCAR

# Home

T
Lalaz|

bl

ok e

Zoks

= Leatiet | & OpenSiresihiap

site

centralLatitude
centralLongitude
minimum Latitude
maximumLatitude
minimumLongitude

maximumLongitude

Libya4 (Standard Site)
28.55
23.39
28.05
29.05
22.89

23.89

Libya4 (Small Site)

28.55

23.39

28.45

28.65

23.29

2349

CEOS WGCV IVOS initiative on the characterization of PICS

Algeria3 Algeriab Libya1 Libya4 Mauritania1 Mauritania2

Sensor selection Product description

MERIS ~

Reprocessing version: 4th reprocessing

O Small site Standard site

[ Statistics ROI Extract

Date range selection

07/05/2024 - 08/05/2024

37
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PICSCAR Portal update for data distribution

;T Totn ompa | Sensor selection ’
+ o Product description
=l ! - MERIS
- okt [J -
\ -~ Reprocessing version: 4th reprocessing
ilslgl
o
netcdf
O Small site Standard site file:/C:/Users/bebert/PC/Projet/PICSCAR/DE_Img/Libya4 MODISA_061_2008/Liby
4 A-MODIS_061_ 20080101 111000.nc {
.. dimensions:
[ Statistics ROI Extract nb_products = 1;
nb_bands = 38;
nb_rows = 128&;
nb_columns = 43;
char length = UNLIMITED; /{ (& currently)
= Leatet | @ Opensiresitian. -
. variables:
Date range selection char site_name(char_length=6);
istandard name = "Libyad";
1 :long_name = "Libya4 standard site";
. B . ; . 07/05/2024 - 08/05/2024 H Chaﬁksues = QUgBU; /4 uint
site Libya4 (Standard Site) Libya4 (Small Site) -
group: Product {
centralLatitude 28.55 28.55 July 2024 variables:
float bands_wavelength(nb bands=38);
g :long_name = "Central wavelengths in nm : 645, 858.5, 483, 555,
centralLongitude 23.39 2338 Su Mo Tu ™ F 1240, 1640, 2130, 412.5, 443, 488, 531, 531, 667, 667, 678, &78, 748,
869.3, 903, 936, 240, 3750, 3750, 3939, 4050, 4465, 4515, 1373, €713, 7323
minimum Latitude 28.05 2845 27 2 4 o 6 a550, 9730, 11030, 12020, 13335, 13633, 139333, 14235";
:standard name = "Band names : BOl, BO2, BO3, BO04, BO3, BOG&, BO7,
. . 286 7 8 9 10 11 12 13 BO8, E0%, B10, B1I, Bl2, Bl3lo, B13hi, Bl4le, Bl4hi, B15, Bl§, B17, B1B,
maximumL afitude 29.05 28.85 Bl9, B20, B21, B22, B23, B24, B25, B26, B27, Bz8, B29, B30, B3l, B32, B33,
. ) 20 14 15 16 17 18 19 20 B34, B33, B3&": -
minimumLongitude 22.89 23.29 4 4
30 21 22 23 24 25 26 27
maximumLongitude 23.89 2348

31 28 20 30 A

32

August 2024

3 1 2 3

32 4 ‘lﬁl' 6 7 ]
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All information request could be sent to:
PICSCAR@magellium.fr
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