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» Objectives of this study

» Methodology

> Results
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» User point of view —
Not an expert study but an
empirical approach

» “How user may replace /
complement MERIS data
with VGT and vice-versa”
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Methodology

» Data inventory

» Clouds / snow-ice / shadow
removal

» Study area
» Geometry comparison
» Radiometry comparison

MERIS tape04-02_20030407_100017
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Data inventory

» Huge amount of data — March-April 2003
» SPOT Vegetation - 2061 Segments - 369 GB (compression ~28%)
» Envisat MERIS - 1242 segments - 445 GB

» Product description
» SPOT Vegetation - Level P (Geocoded “Plate Carré”)

> http:/lvegetation.cnes.fr/system/specs/prcntnt.html
> http:/lvegetation.cnes.fr/system/userguide.zip

> http://www.vgt.vito.be/faq

> http://hdf.ncsa.uiuc.edu/RefMan41r3_html

» Envisat MERIS - Level 1B (Tie-points grid)

> http://envisat.esa.int/services/esa_doc/doc_env.html
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Footprint of SPOT VGT data on the first DVD




Clouds and snow-ice removal

» Status map » MDS(16) measurement Data set

> Bits 0,1: clear, shadow, > Bit 8: cosmetic
uncertain,cloud > Bit 9: duplicated

> Bit 2: ice-snow > Bit 10: glint risk

» Bit 3: Land / water > Bit 11: suspect

> Bit 4: SWIR quality > Bit 12: land / ocean

» Bit 5: B3 quality > Bit 13: bright

> Bit 6: B2 quality > Bit 14: coastline

» Bit 7: BO quality > Bit 15: invalid
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Colour composition Bits 0,1 Bit 2 Bit 3
BO(B)-B2(G)-B3® clear/shadow/uncertain/cloud Ice / Snow Land (1) / Water (0)
777 7 - e .

ey

Bit 4 Bit 5 Bit 6 Bit 7
SWIR Quality (1:Good) B3 Quiality (1:Good) B2 Quiality (1:Good) BO Quality (1:Good)

SPOT VGT - Status Map
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Bit O
Cosmetic

Bit 1
Duplicated

Bit 2
Glint risk

Bit 3
Suspect

Bit 4
Land
Ocean

Bit 5
Bright

Bit 6
Coastline

Bit 7
Invalid
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SPOT VGT Algeria — Clouds and shadows masking
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Study area

X Y
UL (-1 300 000 m, +81000 000 m
LR ="(+6 000 000 m, +2 000.000.m

UL Longitude
Latitude

LR Longitude
Latitude

-11.697 771 dd -04:204% 163533 411 radi ans)
71.985 900 dd 1.256 390 9741840 radi ans)
53.989 425 dd 0.5942 293. 2315130 r adi ans)
17.996 475 dd 0.-314 097 743 710 radi ans)

0001_LOG TXT: ‘MAP_PRQJ_RESOLUTI ON 03, 0089285714°
=> pi xel Hei ght / pixel Wdth = 0.008 9285714 * Pl / 180 *
(6 378 137.0000000 + 6 356 752.314 2452) | 2

= 992. 257 758 m

| mage hei ght (UL.Y - LRY) / pixel Hei ght
(+8 000 000 - +2 000 000%=/ 992.257 758
6047 |ignes

| mage wi dth (LR X - UL.X) / pixel Wdth
(+6-000000== 1 300 000) / 992.257 758
7357 pixels

Study area 1 - Europe
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SPOT VGT / MERIS Spectral matching

Ban Band centre
d (nm)?
1 4125
BO 0.43-047 ym «——> @ 4425
3 490
0
- 4 510
1] 5 560
()]
B2 0.61-0.68 um (ﬂ_) 620
7 665
8 681.25
9 708.75
10 753.75
[}
% 11 760.625
_{ 778.75
B3  0.78-0.89 um o @ 865
= 885
15 900
SWIR 1.58 —1.75 um x

Bandwidth

(nm)
10

10
10
10
10
10
10
7.5
10
7.5
3.75
15
20
10
10

Primary Use

Y ellow substance and detrital pigments
Chlorophyll absorption maximum
Chlorophyll and other pigments
Suspended sediment, red tides
Chlorophyll absorption minimum
Suspended sediment

Chlorophyll absorption and fluo. reference
Chlorophyll fluorescence peak

Fluo. Reference, atmaspheric corrections
Vegetation, cloud

Oxygen absorption R-branch
Atmosphere corrections

Vegetation, water vapour reference
Atmosphere corrections

Water vapour, land

Bands width 1 to 15 are given in nm
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Absolute location accuracy of SPOT Vegetation
VMAPO coastlines
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Absolute location accuracy of Envisat MERIS
VMAPO coastlines
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Application  Model Tools  Language

File name(s) : V2KRNP___20030320F080.com-eurape.msk-t 53] g M % J J

Satelite : SPOT  Instrument : VEGETATION
Acouisition date | 200303 10:54:20
Image size: 0GB pixels / 6046 lines

Projection : Flate Carres
Ellipsoid : World Geodetic Systern 1964 (WGEE4)
Datum : Warld Geodetic System 1964 (WGS84)
Unit: Hieter

Digitizer projection : Phte Carree

Pointer coordinates :

image

587.1

Map

Easting =

Horthing

2338, 2
-718282.335 0
5682433.664

Altituch =

Poink Pixel/Line Eas/ For Altitwde/Errer

001 B 1408.1 37481, 282 m

) 8508.0 4525612 405 m 434,38 m

w02 b 1334, 3 25EEZ. F0H m

sl I N N ET T W B

oy N e

o N P e

oua| y [t e

i sl B T T
207.4 | totsesu.dzn

308 & [—s2s5. 5 | msesn. oot o EAOIOW
50,5 —e1ssar.7a

308 & [—5v55.5 | sesoner 5ot o EEEEE

007 B 1108. 8 -1393322 604 m

] 32045 482201% 361 m 1388.7 m

w08 B 7er.2 -E734EE 435 m

] 3708, 3 4325018, 307 m BEE.E m

003 B 303.4 -33411E, THE m

1 T BT ST W B

oy |07 [ e

20 & s e T sonsssz o0 o |NEEENN

oy [ees [ e

) I A
1555 | s w

i Ll T T T e
T026.5 | -zseacs.amm

5838 B |7 5 |seseasn. oo0 o I

04 B 864, 8 -441E47 335 m

|| 2708. 0 5318286, 43E m 1156.7 m

015 B 738.7 -E131E0, 280 m

[ | 2686, 2 GIE4TEE, HEL m 1880.2 m

ey [ t501 7| seseieen

i 2 B N PN B

PP NN

i o T O T e
Toars | sesneme

L L TR T o
w205 ossestem

58 B [ | ssavesrane o SO

020 B 1168, & -140373.452 m

|| 2436, F SE22EET. EZE m 8359 m

021 P 542,39 =7633EZ, 001 m

] 3611.4 4416775, 717 m 12372 m

Reference Faints RiS : -
Control Points  RMS © 1630.783 m

Add nevr point ‘ Remove point

Undo

Absolute location accuracy of SPOT VGT from Landsat scenes
SPOT VGT DVDO09 V2KRNP_20030320F080

GAEL-P201-SLD-001-01-00 - “SPOT Vegetation / Envisat MERIS Complementarity and comparison” — 26" March 2004

Select all De




L | R
sl L ubowt
| S
i 2 | =
LE i = iy
|
TR
e

] e [ A 21

Absolute location accuracy of SPOT VGT from Landsat scenes
Error vector field - SPOT VGT DVD09 V2KRNP_20030320F080
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Application Model Tools Language Help

| | et |
. . | ataf
File name(s) : flaetitia_4{F176_ESRIN_MOSAIC_MERISHape0] £15 p}g = _j
Satelite : - Instrument : -
Anquisition date : ~
Image size: 7357 pixels /G047 lines
Projection : Plate Carres Change...
Ellipsoid : World Geadetic System 1984 (#5884}
Datum : World Geodetic System 1984 (wG584)
Urit : Meter
Digitizer projection : Flate Carres Change...
Pointer coordinates :
Image : piel = 2370.%
line = 77.3
Map - Essting= 1051350.173 m
Morthing= 7922744485 m
Afituce =~
Point Pizel/Line  Eas/ ¥or Altitude/Error
oo [24217 120340, 940 w -
2471.7 5547540, 322 m 303.8 m
002 & 1183.0 -118560, 591 m
2360, 0 SOE37I7. 576 m 1875.0 m
ooy | 2100 —200884, 956 w
3208.7 4620969, 663 m 322.5m
004 & 1388.1 22535, 287 m
3728.1 4207211, 077 m 1527.2 m
ons| fy | 20721 —235125, 633 mw
3946, & 4083152, 782 w 13715 n
006 & 1391.2 81770, 712 m
2335.1 4621603, 538 m 1410.0 m
007 ? 1531.2 280250, 550 m
3640, 8 4386043, 659 m 14454 n
008 & 1686, 2 371786, 616 m
2E0E. 8 4420525, 326 m 148E.2 m
009 & 1EEE. 2 355512, 981 m
3351.6 4673397.407 w 717 m
o10] By 1343.7 32077123 m
2105.5 4913473, 178 m 9BB.E m
011 & 1178.1 -125924, 310 m
2691.& 5123654, 293 m 11201 n
o1a] 1518.1 7296, 737 w
2516, 8 GEOZE7Z. B39 m B24.B m
013 & 1702.4 383451, 358 m
3213.5 4510465, 050 w ai4.dm
o1a| I 1622.6 507318, 733 w
2208.1 4220623, 334 m 1282.9 m
015 & 1746.5 432582, 136 m
2621.3 5338488, 268 m 422.8 m
oy | 20005 176144, 333 w
2366, 6 5651571, 851 m 1143.3 m
017 & 1376. 8 66174, 873 m
2733.4 5223087, 227 m B5Z.7 m
Y EREEEE 664712.476 w
2687.3 5136063403 m 18384 n
013 & 1473.8 161635, E08 m
2707.4 5312375, 163 m 957.0 m
< 3535, 6 4430351538 m | dbaw.y
27 Y B — :
Refererce Points FMS : -
Control Points RM3 © 1274 661 m
Add new point ‘ Remove point
Rlada | Select all | an

Absolute location accuracy of Envisat MERIS from Landsat scenes
tape04-02 20030407_100017
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Absolute location accuracy of Envisat MERIS from Landsat scenes
Error vector field - tape04-02 20030407 _100017
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SPOT VGT 20030417F227 | MERIS 20030417_094920

GAEL-P201-SLD-001-01-00 - “SPOT Vegetation / Envisat MERIS Complementarity and comparison” — 26" March 2004

P0030417F227. com eur ope. msk-bi t-01. 1

o)
o
B w
aoR

400932
127781
11451

0

0. 000000
100. 000000
38. 191129
17. 190351
41. 461248

1 12778
885688
000000
000000
411495
1.840

ONNF©

1871. 088959
-6945. 805969

6945. 805969
408. 308873
1825.995

5329 / 12778
988585
000000
000000
563115
1.907

ONNpP

1973. 189269
- 6945. 805969

6945. 805969
558. 755378
1892.424

vs.  95.000662 (*)
vs.  100. 000000 (*)
vs.  97.769544 (*)
vs.  0.030642 (*)
vs. 1750490 (*)
1 (3.519%9

vs.  1.398353 (*)
vs 6. 000000 (*)
vs 6. 000000 (*)
vs 0. 129866 (*)
vs 1.392 (*)

vs. 1387.527142 (*)
vs. -5953. 547974

vs. 5953.547974 (*)
vs. 128.860961 (*)
vs  1381.530 (*)

1 (4.17%
vs. 1577447 (*)
vs.  -6.000000 (*)
vs.  6.000000 (*)
vs.  -0.019937 (*)
vs 1.577 (%)

vs. 1565.234390 (*)
vs. -5953. 547974

vs. 5953.547974 (*)
vs. -19.782770 (*)
vs  1565.109 (*)



SPOT VGT 20030320F080 / MERIS 20030407_100017
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OF080. com eur ope. msk-bi t-01. 1

=31
5

367235
127819
26025

0

0. 000000 vs. 95. 005203 (*)
100. 000000 vs. 100. 000000 (*)
38. 832851 vs. 99. 324409 (*)
18. 316116 vs. 0.014442 (*)
42.797332 vs. 1.201730 (*)

5763 / 127819 (4.51%

2.124683 vs.  1.529187 (*)
-7.000000 vs.  -6.000000 (*)
7.000000 vs.  6.000000 (*)
0.495711 vs.  -0.067593 (*)

2.066 vs 1.528 (*)

2108. 233310 vs. 1517. 348212 (*)
-6945. 805969 vs. -5953. 547974

6945. 805969 vs. 5953. 547974 (*)

491.873325 vs. -67.069396 (*)
2050.051 vs 1515. 865 (*)

6437 / 127819 (5.04%

2.150090 vs.  1.495469 (*)
-7.000000 vs.  -6.000000 (*)
7.000000 vs.  6.000000 (*)
0.435086 vs.  -0.128830 (*)

2,115 vs 1.490 (*)

2142. 374621 vs. 1483.891245 (*)
-6945. 805969 vs. -5953. 547974

6945. 805969 vs. 5953. 547974 (*)
431.717116 vs. -127.832569 (*)
2098.425 vs 1478.375 (*)



FI LE V2KRNP. 20030421F101. com eur ope. nsk-bi t-01. 1

STATI STI CAL W NDOW Sl ZE

EXPLORATI ON W NDOW HEI GHT
EXPLORATI ON W NDOW W DTH

TOTAL NUMBER CF PI XELS =
| MAGE PI XELS
CANDI DATE PI XELS (*)

Tl E- PO NTS =
OCONFI DENCE VALUES:
M N MM

MAXI MUM

MEAN

VAR ANCE

STANDARD DEVI ATI ON

X DI SPLACEMENT:
ONLIMT

RVB

M N MM

MAXI MUM

MEAN
STANDARD DEVI ATI ON

ORI G NAL VALUES:
RVB

MEAN
STANDARD DEVI ATI ON

Y DI SPLACEMENT:
ONLIMT

RVB

M N MM

MAXI MUM

MEAN
STANDARD DEVI ATI ON

ORI G NAL VALUES:
RVB

M N MM
(*)

MAXI MM

MEAN

STANDARD DEVI ATI ON

SPOT VGT 20030421F101 / MERIS 20030416_101633
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=31
=15
393855
143224
14942
0
0. 000000 vs. 95. 001770 (*)
100. 000000 vs. 100. 000000 (*)
27.976228 vs. 99. 228654 (*)
14. 659026 vs. 0.016663 (*)
38. 287107 vs. 1.290852 (*)

6227 | 143224 (4.35%

2.028857 vs. 1.602694 (*)
-7.000000 vs. 6. 000000 (*)
7.000000 vs. 6. 000000 (*)
0. 624889 vs. 0.047731 (*)

1.930 vs 1.602 (*)

2013. 149791 vs. 1590. 285513 (*)
-6945. 805969 vs. -5953. 547974

6945. 805969 vs. 5953. 547974 (*)

620. 051092 vs. -47.361692 (*)
1915. 283 vs 1589. 580 (*)

7143 | 143224 (4.99%

2.069832 vs. 1.481372 (*)
-7.000000 vs. 6. 000000 (*)
7.000000 vs. 6. 000000 (*)
0. 583366 vs. 0. 145349 (*)

1.986 vs 1.474 (*)

2053. 807642 vs. 1469.903521 (*)
-6945. 805969 vs. -5953. 547974

6945. 805969 vs. 5953. 547974 (*)
578. 849495 vs. -144.223391 (*)
1970. 548 vs 1462. 811 (*)



Colour matching (example 1)

Application Language Display Deformation mosel  Options Help

Ref

SPOT VGT (DVD21-V2KRN_20030417F227) /
MERIS (tape09-03 2030416_101633)
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Color matching (example 1)

Reference Reference Reference
265 205 f 255
M - -spPoTBO/ A SPOTB2/

| MERIS B2 ‘ f ]| ~ MERISB6 -

SPOT B3 /-
- MERIS'B13

[Ir}ll: .
i
l _|

0 Work. 255 0 Wark. 2hh 0 Work,

SPOT VGT (DVD21-V2KRN_20030417F227) /
MERIS (tape09-03 2030416_101633)
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Colour matchlng (example 2)

Application Language Display Deformation model  Option: Help

Refel

SPOT VGT (DVD21-V2KRN_20030417F227) /
MERIS (tape09-04 2030417 _094920)

GAEL-P201-SLD-001-01-00 - “SPOT Vegetation / Envisat MERIS Complementarity and comparison” — 26" March 2004



Color matching (2)

Reference Jeference ference
200 5
”ySPOTBO/

I | MERIS B2

"SPOT B3/
MERIS B13 |

SPOT B2/ -
'MERISB6

] Wark, 205 ] Wark,

SPOT VGT (DVD21-V2KRN_20030417F227) /
MERIS (tape09-04 2030417 _094920)
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Colour matching (example 3)

Application Language Display Deformation mosel  Options Help

R Vork image

SPOT VGT (DVD09-V2KRN_20030320F080) /
MERIS (tape04-02 2030407_100117)
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Color matching (3)

Reference rEnce eference
255 v
- SPOTBO/ - - spPOTB2/t S » . SPOT B3/~

MERIS B2 = ' ~ MERISB6 ' ||r||, MERIS B13

] Work, 205 ] Work, 205 ] Work,

SPOT VGT (DVD09-V2KRN_20030320F080) /
MERIS (tape04-02 2030407_100117)
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‘processed by GAEL Consultant

Envisat Meris - Acquisition March April 2003 - Plate-carrée projection

» Excellent geometry accuracy
» A radiometry equivalence still to be studied

» Complementary instruments
» Multi-instrument synthesis
» Multi-instrument NDVI
» Multi-instrument event tracking
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