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Abstract

PARAMETER ESTIMATION IN
ECOSYSTEM MODELLING
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C:N RegyulatedEcosystenModel (REcoM), developedwithin the TOPAZ projectanddescribingthe carbonandnitrogenfluxesbetweencomponent®f the
oceanecosystemis validatedfor two differentlocationsin the North Atlantic . The subjectof the studyis to investigate whetherthe modelis applicable
for the MERSEA operationaluseon a basinscale. Time seriesdataareusedfor the validationandtuning the biogeochemicamodel. Sequentialmportant

Resamplindilter (SIRF),anensembldasec

1 Ecosystem Model

C:N-Regulated Ecosystem Models: REcoM

Basic version with Carbon and Nitrogen

Parameterisations of phytoplankton growth are adopted from Geider et al. 1998, L&O)
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2 Parameter estimation experiment

Themodelis constrainedy monthly meandataof

the BermudaAtlantic Time-seriesStudy (BATS 32N, 65'W), averagedover the
periodDecemben 988to Januaryl 998,

the North Atlantic Bloom Experimen(NABE, 47N, 20°W),

particularly by measurementsf dissolved inorganic nitrogenandchloroplyll con-
centrations.

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

For both BATS and NABE sites,the 1D modelhasbeenintegratedfor a yearwith
somemodel noiseaddedto the model equetions. Then monthly meansof chloro-
phyll anddissolhedinorganic nitrogenconcentrationgarecalculated.Theintegration
IS repeated®00timeswith different,slightly perturbatediological parametersBio-
logical parametersvith the bestfit of the modelchloroplyll andDIN to the dataare
keptin aresamplingstep.Smallparametenoiseis addedagain andthe proceduras
repeatedintil convergence.

aven), 2002

ataassimilationtechniquejs implementedo optimizepoorly-knavn modelparameters.

The ecosystemmodeldescribeghe
cycle of nitrogen and carbon (in-
cluding the productionof extracel-
lular carbon)and possessean in-
dividual equatiorfor phytoplankton
chloroplyll dynamics.

The C:N REcoMs chematic dia-
gram showvs the compartmentsand
Intercompartmentalflows of the
uppermixedlayerecosystem.

Optimized model parameters
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Parameter

phytoplanktonlossof organicnitrogen
phytoplanktonlossof organiccarbon
Initial slopeof the P-1 curve
phytoplanktonmaximumgrowth rateconstant
respirationby heterotrophs

mortality of heterotrophs
stickinesdor PCHO-PCHO
stickinesdor TEP-PCHO

chloroplyll degradatiorrate
remineralisatiomateof detritus
detritus

grazinghalf saturationconstant
detritalsinkingrate

3 Reaults

Figurel: Seasonameansof the chloroplyll "a” (right panels)anddis-
solved organic nitrogenconcentrationgleft panels)at the BATS site:
model solution with the initial guessof the model parametergupper
panels)modelsolutionobtainedwith optimalparametewvalues(middle
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panels)BATS data(bottompanels).

Initial
values
0.05
0.400
0.10
0.70
0.01
0.10
0.0075
0.24
0.05
0.1
0.1
20.
4.0

Optimal

BATS
0.048
0.268
0.120
0.74
0.008
0.079
0.0062
0.22
0.04
0.1
0.1
20.
4.0

Optimal

NABE
0.047
0.513
0.082
0.70
0.009
0.10
0.0075
0.24
0.060
0.01
0.01
11.02
18.
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4 Conclusions

The modelhasrevealedmuchbetterskills in reproducingthe obsered ecosystenuy-
namicsatthe BATS site,while, atthe NABE station,the model,obviously, suffersfrom
someuncertaintiesn theforcing andin parameterizationsf biologicalprocesses.
The parameteestimationproceduras still underour investication. However, we can
hardly expecta unigueparameteset,which would suit boththelocations to befound.
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Figure2: Seasonameansof the chloroplyll "a” (right panels)anddis-
solved organic nitrogenconcentrationgleft panels)at the NABE site:
model solutionwith the initial guessof the model parametergupper
panels)modelsolutionobtainedwith optimalparametewalues(middle



