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CEDEX CEDEX proposedproposed CHRIS CHRIS activitiesactivities forfor 2005. 2005. troughtrough twotwo
AO AO ProjectsProjects (AO 2830 (AO 2830 sincesince 2004 2004 andand AO 3123 AO 3123 newnew forfor
2005) in 2005) in thethe frameframe ofof a Project a Project fundedfunded by by thethe SpanishSpanish
EnvironmentEnvironment MinistryMinistry. . 

forfor MonitoringMonitoring thethe WaterWater QualityQuality. . specificallyspecifically ChlorophyllChlorophyll--a a 
mean mean summersummer concentrationconcentration assessmentassessment. in . in reservoirsreservoirs
includedincluded in in the the 

GeographicGeographic Intercalibration Intercalibration GroupGroup forfor MediterraneanMediterranean
LakesLakes. . leadedleaded by by SpainSpain. in . in thethe CommonCommon ImplementationImplementation
StrategyStrategy ofof EuropeanEuropean UnionUnion WaterWater FrameworkFramework DirectiveDirective
(WFD).(WFD).



4th ESA CHRIS /4th ESA CHRIS / ProbaProba Workshop      Workshop      (19 (19 -- 21 September 200621 September 2006. . ESRINESRIN. . FrascatiFrascati. Italy. Italy))



4th ESA CHRIS /4th ESA CHRIS / ProbaProba Workshop      Workshop      (19 (19 -- 21 September 200621 September 2006. . ESRINESRIN. . FrascatiFrascati. Italy. Italy))



4th ESA CHRIS /4th ESA CHRIS / ProbaProba Workshop      Workshop      (19 (19 -- 21 September 200621 September 2006. . ESRINESRIN. . FrascatiFrascati. Italy. Italy))

The purpose of the IntercalibratiThe purpose of the Intercalibration exercise is on exercise is 

to ensure comparable ecological quality assessment systems and to ensure comparable ecological quality assessment systems and 
harmonised ecological quality criteria for surface waters in theharmonised ecological quality criteria for surface waters in the Member Member 
States. States. 

This ensures a harmonised approach to define This ensures a harmonised approach to define one of the main one of the main 
environmental objectives of the WFD. the environmental objectives of the WFD. the ““good ecological statusgood ecological status””. . by by 
establishing:establishing:

·· Agreed ecological quality criteria for good quality sites. sAgreed ecological quality criteria for good quality sites. setting the etting the 
targetstargets for protection and restorationfor protection and restoration

·· Agreed numerical Ecological Quality Ratio (EQR) values for twAgreed numerical Ecological Quality Ratio (EQR) values for two o 
quality class boundaries (high/good and good/moderate)quality class boundaries (high/good and good/moderate)
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Geographical Geographical IIntercalibrationntercalibration GGroupsroups (GIG)   (GIG)   
The intercalibration network must be confined to The intercalibration network must be confined to ““ecoregionsecoregions””. . 

““EcoregionsEcoregions”” can either be interpreted as those specified in Annex XI of thecan either be interpreted as those specified in Annex XI of the
Directive (the Directive (the IlliesIllies ecoregionsecoregions for lakes and rivers. and much wider regions for lakes and rivers. and much wider regions 
for coastal and transitional waters). or can be defined in a widfor coastal and transitional waters). or can be defined in a wider sense. er sense. 

·· For For lakeslakes: five intercalibration groups (Northern. Atlantic. Central. : five intercalibration groups (Northern. Atlantic. Central. 
Alpine. Alpine. MediterraneanMediterranean). ). 

GIG LM :GIG LM :
SpainSpain ((leaderleader). Portugal. ). Portugal. FranceFrance. . ItalyItaly. . GreeceGreece. . CyprusCyprus andand
RomaniaRomania
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common common ““WFD assessment methodWFD assessment method”” in the GIG. in the GIG. 

In the LIn the L--M GIG. the common method comes to be the assessment of M GIG. the common method comes to be the assessment of 
chlorophyll concentrationchlorophyll concentration from a sample collected at. or immediately below. from a sample collected at. or immediately below. 
the water the water surfacesurface. . once in summeronce in summer season.  season.  

…… as an as an interim common methodinterim common method for IC purposes until a more sufficient for IC purposes until a more sufficient 
method is implemented. in search of a more reliable outcome. Mormethod is implemented. in search of a more reliable outcome. More specifically. e specifically. 
an an improved chlorophyll assessmentimproved chlorophyll assessment method could be agreed among the method could be agreed among the 
GIG countries. increasing somewhat the annual number of samples GIG countries. increasing somewhat the annual number of samples and and 
adopting a common sampling strategy.  adopting a common sampling strategy.  

As an As an alternative approachalternative approach to increased sampling. or in addition to to increased sampling. or in addition to 
it. satellite it. satellite remote sensing imageryremote sensing imagery may provide a valuable tool may provide a valuable tool 
in in monitoring the monitoring the variabilityvariability of algal biomassof algal biomass and and assessing the assessing the 
mean summer values of chlorophyllmean summer values of chlorophyll concentration at water concentration at water 
surface.surface.
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EuropeanEuropean UnionUnion WaterWater FrameworkFramework DirectiveDirective (EU WFD)(EU WFD)
CommonCommon ImplementationImplementation StrategyStrategy (CIS)(CIS)

Intercalibration Intercalibration ExerciseExercise
GeographicGeographic Intercalibration Intercalibration GroupGroup

LM LM –– MediterraneanMediterranean LakesLakes andand ReservoirsReservoirs (ES (ES leaderleader. PT. FR. IT. GR. CY. RO). PT. FR. IT. GR. CY. RO)
50 50 reservoirsreservoirs includedincluded in in thisthis processprocess
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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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EVOLUTION OF MEASURED AND ESTIMATED CHLOROPHYLL-A (SAMPLING POINT B )
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Ground campaigns tasks:Ground campaigns tasks:

-- Monthly in summer period from May 2005 until October 2005 (adapMonthly in summer period from May 2005 until October 2005 (adapted ted 
to CHRISto CHRIS--ProbaProba calendar). measuring: Phytoplankton taxonomic calendar). measuring: Phytoplankton taxonomic 
composition and biomass; Chlorophyllcomposition and biomass; Chlorophyll--a and other Phytoplankton pigment a and other Phytoplankton pigment 
composition; Nutrient concentration; composition; Nutrient concentration; SecchiSecchi disk disk depthdepth transparencytransparency; ; 
Physicochemical parameters Physicochemical parameters assessmentassessment..

[Member State Water Authorities Scientific Branch. responsible [Member State Water Authorities Scientific Branch. responsible any case any case 
of Ecological Water Quality Assessment] of Ecological Water Quality Assessment] 

Imagery needs:Imagery needs:

-- Quantity: desirable 1 image per month. preferably mayQuantity: desirable 1 image per month. preferably may--octoberoctober..

--Type: Water bands. Mode 2. Full Swath. High Resolution. Type: Water bands. Mode 2. Full Swath. High Resolution. MultiangularMultiangular (5 (5 
angles) angles) 
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ProposalProposal AO 3123AO 3123

TheThe AreaArea ofof workwork includesincludes: : 

--KourisKouris reservoir reservoir and and 

AsprokremmosAsprokremmos reservoir. in reservoir. in CyprusCyprus;  ;  

--SaceleSacele reservoir reservoir and and 

BezidBezid reservoir. in reservoir. in RomaniaRomania;   ;   

--Punta Punta GennartaGennarta reservoir reservoir and and 

CucchinadorzaCucchinadorza reservoir. in reservoir. in SardegnaSardegna IslandIsland. . ItalyItaly
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CucchinadorzaCucchinadorza Res.Res.
Punta Punta GennartaGennarta Res.Res.

BezidBezid Res.Res.

SaceleSacele Res.Res.

KourisKouris Res.Res.
AsprokremmosAsprokremmos Res.Res.
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AsprokremmosAsprokremmos Res.Res.

KourisKouris Res.Res.
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BezidBezid Res.Res.

SaceleSacele Res.Res.



4th ESA CHRIS /4th ESA CHRIS / ProbaProba Workshop      Workshop      (19 (19 -- 21 September 200621 September 2006. . ESRINESRIN. . FrascatiFrascati. Italy. Italy))

CucchinadorzaCucchinadorza Res.Res.

Punta Punta GennartaGennarta Res.Res.
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Final Final proposalproposal ACCEPTEDACCEPTED
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RESULTS FROM THE DATA ACQUISITION IN SOME GIGRESULTS FROM THE DATA ACQUISITION IN SOME GIG--LM LM 
RESERVOIRS BY SATELLITE REMOTE SENSINGRESERVOIRS BY SATELLITE REMOTE SENSING

(*) External collaborator(*) External collaborator
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From 1999 to 2005 CEDEXFrom 1999 to 2005 CEDEX developed the ESA developed the ESA 
Project AOEProject AOE--594 . 594 . ““Development of an Operational System for direct Development of an Operational System for direct 

Thematic Mapping of Photosynthetic Pigments in Lakes using MERISThematic Mapping of Photosynthetic Pigments in Lakes using MERIS. . 
Application to the Spanish reservoirsApplication to the Spanish reservoirs””.  .  

In the working plan was included many field activities in order In the working plan was included many field activities in order to built an comprehensive to built an comprehensive 
data bank of many data bank of many spanishspanish reservoirs integrating radiometric information on water reservoirs integrating radiometric information on water 
optics. inoptics. in situsitu profiling of several pigment and other parameters and integrateprofiling of several pigment and other parameters and integrated sampling d sampling 
in the 1in the 1stst optical layer to analysis by HPLC method 19 pigments.optical layer to analysis by HPLC method 19 pigments.

After CEDEX was developed After CEDEX was developed reflectivity modelsreflectivity models to assess Chlorophyll a and other to assess Chlorophyll a and other 
pigment concentration in water bodies to applied to MERIS imagerpigment concentration in water bodies to applied to MERIS imagery and to any other y and to any other 
multi or multi or hyperspectralhyperspectral images of reservoirs.images of reservoirs.

In that campaigns was used someIn that campaigns was used some devicedevice to assure the same conditions in the to assure the same conditions in the 
radiometric measurements by the field radiometric measurements by the field spectrospectro--radiometerradiometer . . In addition has used a In addition has used a 
probe probe CTD and CTD and multiflorimetermultiflorimeter for pigments. (in the next slides)for pigments. (in the next slides)
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Sensor CHRIS / Proba Sensor CHRIS / Proba satellitesatellite : 17 m : 17 m spatialspatial resolutionresolution; 5 ; 5 anglesangles
imageimage setset; 15 ; 15 kmkm frameframe; 18 ; 18 spectralspectral bandsbands in in thethe modemode 2 2 waterwater..
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2005 CHRIS/Proba 2005 CHRIS/Proba imageimage setset acquisitionacquisition

Sensor CHRIS / Proba Sensor CHRIS / Proba satellitesatellite : 17 m : 17 m spatialspatial resolutionresolution; 5 ; 5 anglesangles
imageimage setset; 15 ; 15 kmkm frameframe; 18 ; 18 spectralspectral bandsbands in in thethe modemode 2 2 waterwater..

KourisKouris 05.06.200505.06.2005

0 0 BezidBezid 29.05.2005 (no in 29.05.2005 (no in thethe frameframe))

AsprokremmosAsprokremmos 11.09.200511.09.2005

SaceleSacele 08.07.200508.07.2005

* Punta * Punta GennartaGennarta 22.07.200522.07.2005

* * CucchinadorzaCucchinadorza 18.11.2005 (too late)18.11.2005 (too late)

OnlyOnly 3 3 availableavailable imageimage setssets alongalong thethe summersummer

ThenThen, , toto covercover thethe summersummer seasonseason has has beenbeen
necessarynecessary toto use use withwith itsits limitationslimitations. .... ...

* * FinallyFinally no no includedincluded in in thethe IC IC processprocess

0 No 0 No imageimage
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The SensorThe Sensor MERIS / ENVISAT MERIS / ENVISAT 
satellitesatellite : : 

300 m 300 m spatialspatial resolutionresolution; ; 

1050 1050 kmkm frameframe; ; 

16 16 spectralspectral bandsbands in in thethe visible visible 
spectrumspectrum speciallyspecially focusedfocused onon
oceanocean colourcolour and and environmentalenvironmental
applicationsapplications..

High radiometric qualityHigh radiometric quality

ENVISATENVISAT--1 1 
operational satelliteoperational satellite :                               :                               
10 10 sensorssensors; ; 
weigthweigth 8500 8500 kgkg; ; 
ESA ESA EarthEarth ObservationObservation missionmission
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Considering the small size of Considering the small size of 
reservoirs includedreservoirs included in in the the IC IC 
exerciseexercise

Only  some pixels of water without Only  some pixels of water without 
influence of shoreline pixelsinfluence of shoreline pixels..

Then is possible obtain the water Then is possible obtain the water 
surface layer Chlorophyllsurface layer Chlorophyll--a a mean mean 
value for each value for each date date along the along the 
summer periodsummer period..
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CHRIS/Proba images acquired:

Bezid 29.05.05 bad pointing
Kouris 05.06.05
Sacele 08.07.05
Punta Gennarta 22.07.05 excluded IC
Asprokremmos 11.09.05
Cucchinadorza 18.11.05 excluded IC

MERIS / ENVISAT-1 images
Satellite images orders (received R)
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AsprokremmosAsprokremmos

KourisKouris

LefkaraLefkara
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11-09-2005

CHRIS/ProbaCHRIS/Proba
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KourisKouris

05-06-2005

CHRIS/ProbaCHRIS/Proba
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Cyprus Reservoirs 
[Chla ] sampling data vs. [Chla] remote sensing data 
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Sampling data
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MERISMERISTM/LANDSAT 5TM/LANDSAT 5
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Sampling data
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Reservoir  Chlorophyll-a (mg/m3)

Type Country name Sampling       RS sp        RS mv CH sp  CH mv
_______________________________________________#___________________________________

LM8 CYPRUS    AsprokremmosAsprokremmos 1.979 1.490 1.220   4.454    5.0384.454    5.038

LM8 CYPRUS KourisKouris 1.800 1.367 1.272   2.326    1.8622.326    1.862

LM8 RC CYPRUS Lefkara 0.381 1.607 1.677

LM8 ITALY Medio Flumendosa 2.600 1.635 1.580

LM8 ITALY Mulargia 1.853 1.808 1.067

LM7 ITALY Sos Canales 3.395 - -

LM8 ROMANIA     Bezid 1.699 1.081 1.775

LM7 ROMANIA     Bradisor 5.353 1.420 1.502 *

LM7 ROMANIA     Colibita 2.365 1.978 1.147

LM8 ROMANIA     Izvorul Muntelui 1.392 0.952 0.969

LM8 ROMANIA     Paltinu 1.721 1.487 0.886

LM8 ROMANIA     SaceleSacele 0.542 1.010 0.886    1.299    0.8231.299    0.823

LM8 ROMANIA     Siriu 2.024 1.467 0.969

LM7 ROMANIA     Vidraru 1.678 0.885 1.049

* till 31.07.05 CHCH : : CHRIS/ProbaCHRIS/Proba # [summer photic layer mean concentration]
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Conclusions:Conclusions:

This application of remote sensing using satellite imagery CHRIS and MERIS to
complement and expand the monitoring effort, showed the possibility to assess
the values and trend of the Chlorophyll-a  in any period, and at any water body.

-The remote sensing techniques can reduce the monitoring needs in terms of
number of sampling points and  number of dates.

-In the operational phase of WFD implementation, remote sensing can provide an
useful tool to assess the Ecological Quality/Potential of entire water bodies, 
integrated in the water districts. This allows to check for the efficiency achieved in 
the programs of measures.

-Is very important for the scientific and water management community to can use 
a satellite as Proba with a sensor as CHRIS, but operational, in order to
complement and improve the information on ecological quality/potential of water
bodies, following the objectives of the EU Water Framework Directive.

▀
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