
The in�uence of mesoscaleactivity on the primary
production in the NorwegianSea

Cecilie Hansen

Nansen Environmental and Remote Sensing Center

– p.1



Outline

� Objective

� Thecurrentsystemin theNorwegianSea

� Ecosystemin theNorwegianSea

� Physicalandbiologicalmodelsusedin theexperiment

� Preliminaryresults

� Futurework

– p.2



Curr ent systemin the NorwegianSea

Furevik andNilsen2005,TheNordicSeas:An IntegratedPerspective
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Objective

Objective: In�uence of thefront dynam-
icson theprimaryproduction

Furevik andNilsen2005,TheNordicSeas:An IntegratedPerspective

– p.4



Ecosystemin the NorwegianSea

Threedominatingplanktongroups:

� Diatoms
� Flagellates(Prymnesiophytes)

� Dino�agellates

Thebloomis setoff by:

� Shallowing of thepycnocline
� Fresheningof coastalwaterdueto icemeltingandriver

runoff
� Windconditions
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Physicalmodel: Hybrid Coordinate

OceanModel

� 23verticallayers

� KPP-mixing
scheme

� Forcingwith
ERA40-�elds

� A three-modelsys-
tem
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Nestedsystem

� NorthAtlanticmodel,horizontal
resolution:50-80km

� NorthSea/NorwegianSeamodel,
horizontalresolutions 15km

� Smallmodelof partof the
NorwegianSea,horizontal
resolutions 4.5km

� Boundary conditions from outer
model, including boundary condi-
tionsfor thebiologicalvariables
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Horizontal resolution
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Ecosystemmodel: NORWECOM

� NORWECOM:TheNORWegianECOlogicalModelSystem

� 10compartments

� 2 phytoplanktonclasses:DiatomsandFlagellates

� Nitrate,silicateandphosphate

� Detritusandbiogenicsilicate

� Oxygen

� Yellow substancesandsediments

SkogenandSøiland1998,Fiskenoghavet,nr.18
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Ecosystemmodel

� Nutrientsaddedby rivers

� Productionlimited by light or concentrationof nutrients

� Aggregation/�ocullation not included

� Deathrateconstantdown to aminimumconcentrationof
phytoplankton

SkogenandSøiland1998,Fiskenoghavet,nr.18
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Connectionsbetweenprimary

productivity and mesoscaleactivity?

Reidetal. 1998,Nature,391,546(updated) – p.11



Silicate/phosphatedata
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Comparisonwith data

Silicate(mgS/m3)andDiatoms(mgN/m3)
Datafrom www.ices.dk
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Comparisonwith data

Phosphate(mgP/m3)andFlagellates(mgN/m3)
Datafrom www.ices.dk
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Comparisonwith data

TemperatureandSalinity
Datafrom www.ices.dk

– p.15



Mesoscaleactivity and primary

production
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Futur eplans

� Thein�uence of frontaldynamicson themarineecosystem

� Thein�uence of jump in NAO in 1995/1996on theprimary
productionin theNorwegianSea

� Modelling theincreasedheat�ux in theNorthAtlantic
Currentin 2002andits possiblein�uence on theprimary
production

� Providing food-�elds for Zooplankton-model

� Sensitivity studyof thein�o w from theBaltic Seaon the
primaryproductionin theNorthSea
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Problemsand wish-list

� Topograpy-following bottomlayerof �x eddepthwould
helptheecosystem-programminga lot!

� Pathof theNorthAtlantic Current
� Goodsolutionsor ideasfor thesediment/resuspensionin

hycom?
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THANK YOU!
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Equations for the biological parameters

@N
@t

+ adv(N ) = dif f (N ) + RD ia + RF la

+ cc4Det � (PD ia + PF la) + � (N )
@P
@t

+ adv(P) = dif f (P) + cc1(RD ia + RF la

+ cc4Det � (PD ia + PF la)) + � (P)
@Si
@t

+ adv(Si ) = dif f (Si ) � cc2PD ia

+ scc4Sis + � (P)
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Equationscontinues

@Det
@t

+ adv(Det) = dif f (Det) + cc3(D ia + F la)

� cc4Det + � (Det)
@Sis
@t

+ adv(Sis) = dif f (Sis) + cc2(RD ia + cc3D ia)

� scc4Sis + � (Sis)
@Dia

@t
+ adv(D ia) = dif f (D ia) + PD ia � RD ia

� cc3D ia + � (D ia)
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Equationscontinues

@F la
@t

+ adv(F la) = dif f (F la) + PF la � RF la

� cc3F la + � (F la)
@Oxy

@t
+ adv(Oxy) = dif f (Oxy) + scc1(PD ia + PF la

� � RF la � RD ia � cc4Det) + � (Oxy)
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