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4. 4. SUBSAMPLING FROM INTEGRATED SAMPLESUBSAMPLING FROM INTEGRATED SAMPLE
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TYPICAL MULTIPARAMETRICAL PROBE PROFILETYPICAL MULTIPARAMETRICAL PROBE PROFILE (1)(1)
INTEGRAINTEGRATETEDD

SSAAMPLEMPLE

CondCond.230,2 .230,2 µµSS/cm/cm
Temp.  21,7 Temp.  21,7 ººCC
[[chlchl a]  6,3 a]  6,3 µµg/lg/l
[CDOM] 2,1 [CDOM] 2,1 µµg/lg/l



4th ESA CHRIS / Proba Workshop      4th ESA CHRIS / Proba Workshop      (19 (19 -- 21 September 200621 September 2006, , ESRINESRIN. . Frascati, ItalyFrascati, Italy))

Some spectra from algal communities with a dominant group

Wavelength  nm

N
or

m
al
is
ed

  
R r

s



4th ESA CHRIS / Proba Workshop      4th ESA CHRIS / Proba Workshop      (19 (19 -- 21 September 200621 September 2006, , ESRINESRIN. . Frascati, ItalyFrascati, Italy))

As an As an initial approachinitial approach to algorithm development, we have to algorithm development, we have 
examined the relationships between examined the relationships between ratios of MERIS bandsratios of MERIS bands and and 
pigmentpigment concentrations through concentrations through statisticstatistic analysis. analysis. 

The band selection process was The band selection process was based on the spectral properties based on the spectral properties 
of each pigmentof each pigment and a and a peak analysis of the peak analysis of the RrsRrs spectraspectra. . 
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CHRISProbaCHRISProba Water Bands. Full Swath, High ResolutionWater Bands. Full Swath, High Resolution

BandBand DetectorsDetectors FromFrom / To / To λλ midmid WidthWidth

W1W1 1717--2424 405.6405.6 415.2415.2 410.5410.5 9.69.6
W2W2 4141--4545 438.0438.0 446.8446.8 442.4442.4 8.88.8
W3W3 6565--6868 485.6485.6 494.8494.8 490.2490.2 9.29.2
W4W4 7373--7676 504.5504.5 514.8514.8 509.6509.6 10.310.3
W5W5 8181--8383 525.6525.6 534.2534.2 529.6529.6 8.68.6
W6W6 9191--9393 556.1556.1 566.3566.3 561.2561.2 10.210.2
W7W7 9494--9595 566.3566.3 573.4573.4 569.8569.8 7.77.7
W8W8 9999--101101 584.6584.6 596.4596.4 590.4590.4 11.811.8
W9W9 107107--108108 617.5617.5 626.6626.6 622.0622.0 9.09.0
W10W10 113113--114114 645.7645.7 655.8655.8 650.7650.7 10.110.1
W11W11 117117--118118 666.3666.3 677.2677.2 671.7671.7 10.910.9
W12W12 119119 677.2677.2 682.8682.8 679.9679.9 5.65.6
W13W13 120120 682.8682.8 688.5688.5 685.6685.6 5.75.7
W14W14 123123--124124 700.2700.2 712.4712.4 706.3706.3 12.212.2
W15W15 131131 751.9751.9 758.9758.9 755.3755.3 7.07.0
W16W16 134134--135135 773.4773.4 788.4788.4 780.8780.8 15.015.0
W17W17 145145--146146 863.1863.1 881.3881.3 872.1872.1 18.318.3
W18W18 159159--161161 1002.7 1035.51002.7 1035.5 1019.01019.0 32.932.9
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This This threethree--level datalevel data has enabled us to has enabled us to compare them with the L2compare them with the L2 imagery. The imagery. The 
comparison could be useful for improve the understanding level ocomparison could be useful for improve the understanding level of f representativityrepresentativity of fit.of fit.
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------------------------------------------------------------------------------------------------------------------------------------------------------

ChlorophyllChlorophyll--a a fitfit equationequation:              :              

[[ChlaChla] = 9.981 e                                       R] = 9.981 e                                       R22 = 0.8003   = 0.8003   

------------------------------------------------------------------------------------------------------------------------------------------------------

PhycocyaninPhycocyanin fitfit equationequation:                :                

[[Phyc]Phyc] = 46.478 e                                     R= 46.478 e                                     R22 = 0.9211   = 0.9211   

------------------------------------------------------------------------------------------------------------------------------------------------------

(W14 (W14 centercenter correspondingcorresponding withwith MERIS 9)MERIS 9)

(W9   (W9   centercenter correspondingcorresponding withwith MERIS 6)MERIS 6)

------------------------------------------------------------------------------------------------------------------------------------------------------

5.1864 (W145.1864 (W14--W9)/(W14+W9)W9)/(W14+W9)

5.6743 (W145.6743 (W14--W12)/(W14+W12)W12)/(W14+W12)
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CHRISCHRIS--PROBA Objectives: PROBA Objectives: 

-- Use the CHRIS imagery for Mapping of CUse the CHRIS imagery for Mapping of Chlorophyllhlorophyll--a a andand
Phycocyanin concentrationPhycocyanin concentration,, temporal and spatial distribution, temporal and spatial distribution, 
testing several algorithms for testing several algorithms for bothboth and and forfor other other 
Phytoplankton pigments.Phytoplankton pigments.

-- Validation of Algorithms developed for MERIS bandsValidation of Algorithms developed for MERIS bands andand
testedtested thethe pastpast yearyear in in Rosarito Rosarito reservoirreservoir..

-- Testing and improvement of MERIS atmospheric correction Testing and improvement of MERIS atmospheric correction 
models, models, usingusing thethe Univ. Univ. of  of  Valencia software, Valencia software, appliedapplied lastlast
yearsyears..

-- UsUse e the the multiangularmultiangular capabilities of PROBA to improve as capabilities of PROBA to improve as 
possible the model accuracy and study the possible the model accuracy and study the FresnelFresnel
reflectance effects.reflectance effects.
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ROSARITO reservoirROSARITO reservoir

SPAINSPAIN

Proposed Area of work Proposed Area of work for for 2004 2004 -- 20052005 : : RosaritoRosarito reservoirreservoir
TietarTietar river, river, TajoTajo river basin, river basin, 
central Spaincentral Spain

FranceFrance

PortugalPortugal

MadridMadrid

CenterCenter image Coordinates: image Coordinates: 
Lat: 40Lat: 40ºº 0606’’ 0606”” N     Lon: 05N     Lon: 05ºº 1616’’ 4747””WW

20042004

20052005
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ROSARITO reservoirROSARITO reservoir
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VALMAYOR reservoirVALMAYOR reservoir

SPAINSPAIN

Proposed Areas of work Proposed Areas of work for for 20062006 : : 

FranceFrance

PortugalPortugal

MadridMadrid
ALBUFERAALBUFERA

ValenciaValencia

ValmayorValmayor reservoir (reservoir (AulenciaAulencia river, river, TajoTajo river basin, central Spain)river basin, central Spain)
and       and       AlbuferaAlbufera of Valencia (Mediterranean coastal lake close to Valencia)of Valencia (Mediterranean coastal lake close to Valencia)

20062006
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VALMAYOR reservoirVALMAYOR reservoir
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ALBUFERA ALBUFERA ofof ValenciaValencia
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ALBUFERA ALBUFERA ofof ValenciaValencia
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ALBUFERA ALBUFERA ofof ValenciaValencia
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CHRIS/CHRIS/ProbaProba image set acquisition image set acquisition 
during 2005 during 2005 --20062006
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ROSARITO reservoir  2005.10.05ROSARITO reservoir  2005.10.05
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VALMAYOR reservoirVALMAYOR reservoir

2006.06.162006.06.16
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ALBUFERA 0f ValenciaALBUFERA 0f Valencia

2006.06.242006.06.24
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ALBUFERA 0f ValenciaALBUFERA 0f Valencia

2006.08.142006.08.14



4th ESA CHRIS / Proba Workshop      4th ESA CHRIS / Proba Workshop      (19 (19 -- 21 September 200621 September 2006, , ESRINESRIN. . Frascati, ItalyFrascati, Italy))

Some results from the CHRIS/Some results from the CHRIS/ProbaProba
operations related to this Project operations related to this Project 
since the 3rd Workshopsince the 3rd Workshop

2005 2005 --20062006
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ROSARITO reservoir ROSARITO reservoir 
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ROSARITO reservoir  04.10.2005  (0ROSARITO reservoir  04.10.2005  (0ºº))0          50        100        150        200        250<
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20062006

VALMAYOR reservoir       2006.06.16      (0VALMAYOR reservoir       2006.06.16      (0ºº))
ROSARITO reservoir  04.10.2005  (0ROSARITO reservoir  04.10.2005  (0ºº))0          50        100        150        200        250<

ChlorophyllChlorophyll--a a concentration mgconcentration mg/m3/m3
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20062006

ALBUFERA de Valencia       2006.06.24      (0ALBUFERA de Valencia       2006.06.24      (0ºº))

ChlorophyllChlorophyll--a a concentration mgconcentration mg/m3/m3
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20062006

ALBUFERA de Valencia       2006.08.14      (0ALBUFERA de Valencia       2006.08.14      (0ºº))
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CONCLUSIONS CONCLUSIONS aboutabout pigmentpigment mappingmapping::

•• TheThe activity during activity during 2005, 2005, limited to limited to 1 1 image set with the image set with the 
reservoir reservoir at very low levelat very low level, , and the activity and the activity in in this year this year 2006, 2006, 
taking taking 1 1 image set over Valmayor image set over Valmayor reservoir reservoir with important cloudy with important cloudy 
areasareas, , and  stepsand  steps willwill be be mustmust be be identifyidentify andthe andthe 2 2 taken images taken images 
over over Albufera Albufera of of Valencia, Valencia, both cloudboth cloud free, free, and the nxt planned and the nxt planned 
acquisition acquisition ((next weeknext week?), etc., ?), etc., shows the application of shows the application of 
atmosphericatmospheric correctioncorrection (UV) (UV) andand thethe pigmentpigment algorithmsalgorithms improvedimproved
afterafter thethe synergysynergy MERIS / CHRIS.MERIS / CHRIS.

•• This acquisitions will provide toThis acquisitions will provide to expandexpand andand to to complete complete thethe
study on the influence ofstudy on the influence of angular angular observation on the biological observation on the biological 
parametersparameters..
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Some results from the preliminary Some results from the preliminary 
study on relationship between the study on relationship between the 
reflectance level and the observation reflectance level and the observation 
angle in the CHRIS/angle in the CHRIS/ProbaProba
multiangularmultiangular image sets image sets 

20062006
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20062006

Objectives: Objectives: 

--To find any relationship between the reflectance level and the oTo find any relationship between the reflectance level and the observation angle in bservation angle in 
the CHRIS/the CHRIS/Proba multiangularProba multiangular image sets.image sets.

Study steps:Study steps:
11stst approach (2005approach (2005--2006)2006)

--Preliminary study on relationship between the reflectance level Preliminary study on relationship between the reflectance level and the observation and the observation 
angle working on the information taken from CHRIS/angle working on the information taken from CHRIS/Proba multiangularProba multiangular image sets. image sets. 

22ndnd approach (2006approach (2006--2007)2007)

--Taking radiometric measurements on water bodies controlling the Taking radiometric measurements on water bodies controlling the angular positions angular positions 
of the of the SpectroSpectro--radiometer optical radiometer optical fiberfiber to reproduce  the CHRIS image set nominal to reproduce  the CHRIS image set nominal 
angles. Taking : Coincident measurements with some acquisitions angles. Taking : Coincident measurements with some acquisitions and Campaign of and Campaign of 
systematic observations in water bodies.systematic observations in water bodies.
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11stst approach (2006)approach (2006)

--Preliminary study on relationship between the reflectance level Preliminary study on relationship between the reflectance level and the and the 
observation angle working on the information taken from CHRIS/observation angle working on the information taken from CHRIS/Proba Proba 
multiangularmultiangular image sets. image sets. 

1.1.-- GeoGeo--referencing images of angular acquisitions making it coincident referencing images of angular acquisitions making it coincident with the with the 
best available geographical reference (RMS best available geographical reference (RMS ≦≦ 0.2).0.2).

2.2.-- Verification of the best fit and best coincidence of pixel posiVerification of the best fit and best coincidence of pixel position as possible.tion as possible.

3.3.-- Pixel spectral comparison between the different angle images.Pixel spectral comparison between the different angle images.
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CHRIS/Proba image angles
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11stst approach (2006)approach (2006)

--The first part of the study on The first part of the study on reflectancesreflectances in relation with the nominal image in relation with the nominal image 
centre angle was to consider the same sampling point used for mocentre angle was to consider the same sampling point used for monitoring. But nitoring. But 
with possible geographical position errors.with possible geographical position errors.

--The second step is to consider the correct position, geoThe second step is to consider the correct position, geo--referenced with the best referenced with the best 
available geographical reference for each date (RMS available geographical reference for each date (RMS ≤≤ 0.2 pixel).0.2 pixel).
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11stst approach (2006).approach (2006).-- Second partSecond part
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Nubes
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PRELIMINARY CONCLUSIONS PRELIMINARY CONCLUSIONS aboutabout multiangularitymultiangularity studystudy::

The mainThe main angularangular effect observed iseffect observed is,, quantitativelyquantitatively,, the the ““sun sun 
glintglint--inducedinduced”” increasing the reflectanceincreasing the reflectance..

•• InitiallyInitially, in , in sun glint sun glint free free imageryimagery, , not found not found a a clear trend clear trend in in 
the reflectance spectra for the different observation anglesthe reflectance spectra for the different observation angles. . 

•• Further analysisFurther analysis, , carried carried out in out in the last monthsthe last months, , showsshows, in , in 
general general termsterms, , that the spectra corresponding to the image sets that the spectra corresponding to the image sets 
with angles with angles ±±3636ºº andand ±±5555ºº have reflectance level higher than have reflectance level higher than 
the nearthe near--nadir nadir imagesimages. . But that results But that results can be can be caused partiallycaused partially
by by the pixel deformation due to higher angle the pixel deformation due to higher angle ((progessively longer progessively longer 
and bigger area of reflectance integrated and bigger area of reflectance integrated in in the pixelthe pixel).).

•• No No clear other effect clear other effect in in the reflectance levelthe reflectance level..

•• NextNext stepssteps mustmust be be to identify andto identify and estimateestimate thethe influence on influence on 
radiometry ofradiometry of angular angular observationobservation, , andand, in , in additionaddition, , to model the to model the 
geometricalgeometrical difference due to the pixel positiondifference due to the pixel position in in the framethe frame..
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22ndnd approach (2006approach (2006--2007)2007)

--Taking radiometric measurements on water bodies controlling the Taking radiometric measurements on water bodies controlling the angular angular 
positions of thepositions of the SpectroSpectro--radiometer opticalradiometer optical fiberfiber to reproduce  the CHRIS image to reproduce  the CHRIS image 
set nominal angles. set nominal angles. 

Taking : Taking : 

Coincident measurements with some acquisitions. Coincident measurements with some acquisitions. 

Campaign of systematic observations in water bodies.Campaign of systematic observations in water bodies.

--For that purpose CEDEX has planned the work in the reservoirs usFor that purpose CEDEX has planned the work in the reservoirs using a device ing a device 
to sure the repeatability of angular conditions for the measuremto sure the repeatability of angular conditions for the measurements. ents. 



4th ESA CHRIS / Proba Workshop      4th ESA CHRIS / Proba Workshop      (19 (19 -- 21 September 200621 September 2006, , ESRINESRIN. . Frascati, ItalyFrascati, Italy))

MULTIANGULAR RADIOMETRIC MULTIANGULAR RADIOMETRIC 
OBSERVATION DEVICEOBSERVATION DEVICE

Objectives: Objectives: 

--The control of angular positions of the The control of angular positions of the SpectroSpectro--
radiometer optical radiometer optical ffiberiber to reproduce  the CHRIS to reproduce  the CHRIS 
image set image set nominal angles (orbital model?)nominal angles (orbital model?)::
oorbital track orientation,rbital track orientation,

zzenithalenithal, , 

aazimutalzimutal and and 

llateral of observationateral of observation

Observations plan:Observations plan:

--1. Coincident measurements with some 1. Coincident measurements with some 
CHRIS/CHRIS/ProbaProba planned and announced acquisition.planned and announced acquisition.

--2. Systematic program of different main angular 2. Systematic program of different main angular 
combinations to build a database of values to try to combinations to build a database of values to try to 
find validation for the theoretical relationships find validation for the theoretical relationships 
between angular observations taking as reference between angular observations taking as reference 
the Ocean Optics Protocol observation conditions.the Ocean Optics Protocol observation conditions.

ff

zz

oo
aa

l l 

(Luis Alonso, Jose Moreno, Univ.Valencia) 
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PROCESSING TOOLSPROCESSING TOOLS

Semiautomatic generation of water mask Semiautomatic generation of water mask 
and thematic maps of pigment or other and thematic maps of pigment or other 
parameter parameter in ENVI+IDL software in ENVI+IDL software 
developed developed in in the the CEDEX CEDEX with cooperation with cooperation 
of of RSI/ENVI.RSI/ENVI.

1.1.
Select programSelect program

2.2.
Select imageSelect image
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3.3.
Select NIR band Select NIR band 
for water maskfor water mask
(i.e. W 16)(i.e. W 16)
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4.4.
Visualization of band histogramVisualization of band histogram
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5.5.
Selection of the water thresholdSelection of the water threshold

6.6.
Selection of the exit type (to file or to memory)Selection of the exit type (to file or to memory)
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7.7.

ChlorophyllChlorophyll--a mapa map
Phycocyanin Phycocyanin mapmap

Water maskWater mask

Available to recover, viewing, copy, etc.Available to recover, viewing, copy, etc.
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