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Objective

Objective: Explore the magni-
tude of the effect from mesoscale
activity on a coupled ecosystem-
physicalmodelsystem.

Daily primaryproduction(gC/m2)
from diatoms,julianday145,1995
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Ecosystemin the NorwegianSea

� Two key phytoplanktonspecies:
Diatomsand�agellates

� Springbloomtriggeredby shoaling
of mixedlayer

� Foodsourcefor zooplankton
source:

http://no.wikipedia.org/wiki/Giardia
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Model grids

� Threemodelgridsin thefocusarea

� Horizontalresolutionin focusarea:
50km- 16km- 4.5km(MODL,
MODM, MODS respectively)

� Sameverticaldistribution in all three
modelgrids,23verticallayers

� Nesting conditions from larger
model,alsobiologicalparameters
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Ecosystemmodel: NORWECOM

� Tencomponents,includingtwo phytoplanktonclasses
(diatomsand�agellates)

� Nitrate,phosphateandsilicate

� Detritusandbiogenicsilica

� Oxygen,sedimentsandyellow substances
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Results

Two mainresults:
� Only whentheRossbyradiusis reached,thedifferencesin

resultsbecomesigni�cant

� Thecompositionof thephytoplanktongroupsincludedin
theecosystemmodelchangewhenthemesoscaleactivity is
resolved
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Results:Net primary production
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Results:Diatom net primary production
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Results:Flagellatenet primary

production
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Results:Annual �agellate primary

production

Annual�agellate primaryproduction(gC/m2), in (from left) MODL, MODM andMODS
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Conclusionsand futur ework

� Overall increasein primaryproductionwhenresolvingthe
mesoscaleactivity

� Expectmorechangesif thehorizontalmodelgrid resolution
is furtherincreased

� Changesin thephytoplanktonpopulationdueto transportof
nutrientsinto theeuphoticzone
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THE END!

(from http://en.wikivisual.com/index.php/Cell_wall)
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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)

– p.15



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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