Tables

Table 1: State variables, model forcings, and derived output variables for which calibration data were
available. The * indicates availability of a data counterpart for calibration. The subscript i refers to

the two phytoplankton groups (i € {I,11})

Acronym Description Units

State variables

DIN dissolved inorganic nitrogen mmolm™3  *
DON dissolved organic nitrogen mmolm™3  *
Y3 Cphyto; 13C in phytoplankton group i mmolm 3
2Cphyto;  '2Cin phytoplankton group i mmolm~?
13C 200 13C in zooplankton mmolm 3
1BCbet 13C in detritus mmolm 3
2CDet 12 in detritus mmolm 3
BChac 13C in bacteria mmolm 3
BCrpoc 13 in labile dissolved organic carbon mmolm ™3
2Crpoc 2 in labile dissolved organic carbon mmolm 3
BC0%ea 13 in sedimented detritus mmolm ™3
206eq 12 in sedimented detritus mmolm ™3

Forcing functions

BCpic 13C in dissolved inorganic carbon mmolm 3
2Cprc 12 in dissolved inorganic carbon mmolm 3
1 irradiance Wm 2

Derived output variables relevant for calibration

DOC4ot total DOC (labile + refractory background) mmolm™3  *
POC particulate organic carbon mmolm ™3 *
PON particulate organic nitrogen mmolm™3  *
Cphyto; carbon in phytoplankton group i mmolm ™3 *
Csed carbon in sedimented detritus mmolm™3  *
Nsed nitrogen in sedimented detritus mmolm™3  *
83 Cphyto;  6'3C of phytoplankton group i Yoo *
513 C %00 §'3C in zooplankton Yoo *
5 Chract 53 (C in bacteria Yoo *
52Cseq §'3C in sedimented detritus Yoo *
§"Cpoc  6"3CinPOC Yoo *
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Table 2: Rate equations, mass balance equations for the state variables, and equations for the calcu-
lation of derived output variables. The subscript i refers to the phytoplankton groups (i € {I,I1}).
The superscript x refers to the carbon isotope (x € {12,13}).

Rate equations

13 Bo .
Fp&=pref x m (4) LoSS 5t = ffacces X Zgrazlzhyto, (13)
DIN I
growthphyto; = i X DIN thsn < Tiker < CPhyto; (5) Loss3et = faink X ZgTaZPhyto, (14)
mort phyto; =& X CPhyto; (6) . y LDOC o s)
rowthBac = flBac X —— v ac
DOM g B po LDOC+kspoc B
Losspryto; = fDOM X MOTt Phyto, (@)
respBac = growthpac (16)
Lossgﬁzml = fDet X MOTtphyto, ®)
minpon = px DON an
respphyto, = (1— fpet — fDOM) X Z'rnortf’h,yt()l (&)
i minpet = p X Cpet (18)
exudphyto, =Vi X growthpnyto, (10)
Phytos =129 Fht sinking = rsink X Cpet (19)
CPphyto
grazphyto; = g X ———— X Cz00 (11)
vtes = X s T hisg TeSp=Y_Tesppuyio; +T€SPZo0+TESPBac (20)
respzoo = (1— fracces — fsink) X ZgraZPhyto,L (12)
Mass balance equations
d DIN . .
T (7Zgr0wthpnywl +minpet+resp) x NC +minpon (1)
d DON y
dtO = (Zeil?uphyujl — growthpac) x NC + ZLossg%\t{,L x NC —minpon (22)
d*Cphyto, ; Fic . . . Fc
a9 owthphyto, X Forc — (Mort pryto; + grazphyto; +€xuphyto;) X Frhyto, (23)
dCpet _ el Det el Det zc ) o
P Z[F”’Wi“z X L055Phyto; + Fzo0 X L055750] — Fpet X (Minpet + sinking) (24)
d“Crpoc Lxe] DOM el
— = Z[thy“’l X (exudphyto; + L055PRyto, )] — FLpoc X growthpac (25)
d“Cse @ I @ e
dcts d = FDZ X sinking+ Fzg, X Loss‘zoi (26)
d Chaec 13 13
TB = growthpaee X (F1L500 — Fpa:) @n
d"*Cz00 . e 13¢
T2 =D M1 fracees) X grazenyeo, X (Fenyto, = Fzoo)] 8
i
Additional output variables
Crhyto; =" Crhyto; + *Crhyo; 29)
Cpet =" Cpet+ "Cpet (30)
Csea=""Cseat+ *Csed (3D
Nsea =Csea X NC (32)
LDOC =" Crpoc + “Crpoc G3)
POC=Y"CPruyto; + C7o0+Cpet +Chac 4
PON =POC x NC (35)
DOCor = DOC+ LDOC (36)
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