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Abstract

C:N RegulatedEcosystemModel (REcoM),developedwithin theTOPAZ projectanddescribingthecarbonandnitrogenfluxesbetweencomponentsof the
oceanecosystem,is validatedfor two different locationsin the North Atlantic . The subjectof the studyis to investigatewhetherthe model is applicable
for theMERSEAoperationaluseon a basinscale.Time seriesdataareusedfor thevalidationandtuningthebiogeochemicalmodel. SequentialImportant
Resamplingfilter (SIRF),anensemblebaseddataassimilationtechnique,is implementedto optimizepoorly-known modelparameters.

1 Ecosystem Model
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Theecosystemmodeldescribesthe
cycle of nitrogen and carbon (in-
cluding the productionof extracel-
lular carbon)and possessesan in-
dividualequationfor phytoplankton
chlorophyll dynamics.

The C:N REcoMs chematic dia-
gram shows the compartmentsand
inter-compartmentalflows of the
uppermixedlayerecosystem.

2 Parameter estimation experiment

Themodelis constrainedby monthlymeandataof

theBermudaAtlantic Time-seriesStudy(BATS 32 , 65 ), averagedover the
periodDecember1988to January1998,

theNorthAtlantic BloomExperimen(NABE, 47 , 20 ),

particularly, by measurementsof dissolved inorganic nitrogenandchlorophyll con-
centrations.

A versionof the SequentialImportanceResamplingfilter (Rubin, 1988) is imple-
mentedfor estimatingannualmeansof poorly-known biologicalmodelparametrs.

For both BATS andNABE sites,the 1D modelhasbeenintegratedfor a yearwith
somemodelnoiseaddedto the modelequetions.Thenmonthly meansof chloro-
phyll anddissolvedinorganicnitrogenconcentrationsarecalculated.Theintegration
is repeated200timeswith different,slightly perturbatedbiologicalparameters.Bio-
logical parameterswith thebestfit of themodelchlorophyll andDIN to thedataare
keptin a resamplingstep.Smallparameternoiseis addedagain andtheprocedureis
repeateduntil convergence.

Optimized model parameters
Symbol Parameter Initial Optimal Optimal Units

values BATS NABE
phytoplanktonlossof organicnitrogen 0.05 0.048 0.047 day
phytoplanktonlossof organiccarbon 0.400 0.268 0.513 day
initial slopeof theP-I curve 0.10 0.120 0.082 m W day
phytoplanktonmaximumgrowth rateconstant 0.70 0.74 0.70 day
respirationby heterotrophs 0.01 0.008 0.009 day
mortality of heterotrophs 0.10 0.079 0.10 day
stickinessfor PCHO-PCHO 0.0075 0.0062 0.0075
stickinessfor TEP-PCHO 0.24 0.22 0.24
chlorophyll degradationrate 0.05 0.04 0.060 day
remineralisationrateof detritus 0.1 0.1 0.01 day
detritus 0.1 0.1 0.01 day
grazinghalf saturationconstant 20. 20. 11.02 mmolN m
detritalsinkingrate 4.0 4.0 18. m day

3 Results
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Figure1: Seasonalmeansof thechlorophyll ”a” (right panels)anddis-
solved organic nitrogenconcentrations(left panels)at the BATS site:
model solution with the initial guessof the model parameters(upper
panels);modelsolutionobtainedwith optimalparametervalues(middle
panels);BATSdata(bottompanels).
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Figure2: Seasonalmeansof thechlorophyll ”a” (right panels)anddis-
solved organic nitrogenconcentrations(left panels)at the NABE site:
model solution with the initial guessof the model parameters(upper
panels);modelsolutionobtainedwith optimalparametervalues(middle
panels);NABE data(bottompanels).

4 Conclusions

The modelhasrevealedmuchbetterskills in reproducingthe observed ecosystemdy-
namicsat theBATS site,while, at theNABE station,themodel,obviously, suffersfrom
someuncertaintiesin theforcingandin parameterizationsof biologicalprocesses.
The parameterestimationprocedureis still underour investigation. However, we can
hardlyexpectauniqueparameterset,whichwouldsuit boththelocations,to befound.
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