
Summer school
Modelación Aplicada al Océano

Uso avanzado del modelo CROCO:
BIOGEOQUÍMICA

17-18 January 2022

MAGISTER EN CIENCIAS 

MENCIÓN PESQUERÍAS
DEPARTAMENTO DE OCEANOGRAFÍA

UNIVERSIDAD DE CONCEPCIÓN

MAGISTER EN CIENCIAS 

MENCIÓN PESQUERÍAS
DEPARTAMENTO DE OCEANOGRAFÍA

UNIVERSIDAD DE CONCEPCIÓN

PISCES Parameters

Odette A. Vergara Soto



Escuela de Verano 2021: Uso avanzado de CROCO, Biogeoquímica

Namelists PISCES



Escuela de Verano 2021: Uso avanzado de CROCO, Biogeoquímica

Phytoplankton parameters (default PISCES)

Aumont et al. (2015)



Escuela de Verano 2021: Uso avanzado de CROCO, Biogeoquímica

Phytoplankton parameters (default PISCES)

Biomasa de Nanofitoplancton

growght mortality
aggregation

Grazing by micro and mesozoo

 PI curve= Photosynthetic response of phytoplakton to light

Ref: Aumont et al. (2015), Bouman et al. (2018)

ln_newprod



Escuela de Verano 2021: Uso avanzado de CROCO, Biogeoquímica

Phytoplankton parameters (default PISCES)



  

Sensitivity to pislopen (pislopen std=2; mod+=+50%)
pislopen = control of nanophyto PP dependance to light

tchl(pislopen+)-tchl(std) TChl(mod)) 

NO3 (mod)
    ΔNO3 
  (mod-std)



  

Sensitivity to pislopen (std=2; mod+=+50%)

tchl(pislopen+)-tchl(std) TChl(pislopen+) 

tChl(pislopen+)-tchl(std)

Deep Chlorophyll 
maximum is deeper 
when pislopen 
increases.
=> less light needed to 
create chl
=> reduction of light 
limitation

tChl(pislopen+)-tchl(std)TChl(pislopen+) TChl-std 



  

Sensitivity to pislopen (std=2; mod-=-50%)

tchl(pislopen-)-tchl(std) TChl(pislopen-) 

NO3(pislopen-)-NO3(std) NO3 (pislopen-)



  

Sensitivity to pislopen (std=2; mod-=-50%)

Dchl(pislopen-)-Dchl(std) DChl(pislopen-) 

NCHL(pislopen-)-NCHL(std) NCHL (pislopen-)



  

TChl (std) TChl (mod) ΔTChl (mod-std)

Sensitivity to pislopen (std=2; mod-=1= -50%)

Diatom bloom: Why?
More light limitation in mod run
=> shallower DCM
=> more nitrate closer to the surface
=> incorporated in mixed layer => bloom

ΔNO3 (mod-std)
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Zooplankton parameters (default PISCES)

Aumont et al. (2015)
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Zooplankton parameters (default PISCES)



Escuela de Verano 2021: Uso avanzado de CROCO, Biogeoquímica

Parámetros para Zooplancton (default PISCES)

grazing

mortality

Secondary production



  

chl(grazrat2 -50%)-chl(std) Chl( grazrat2 -50%, grazrat2 std =0.75 ) 

Sensitivity on grazing coefficient of mesozooplankton

NO3(grazrat2 -50%)-NO3(std) NO3( grazrat2 -50%, grazrat2 std =0.75 ) 

Increase of Chl
=> limitation of 
phyto by grazing

Slight decrease of
NO3 because of
increased 
consumption by 
diatoms 



  

Sensitivity on grazing coefficient of mesozooplankton

Diatoms(grazrat2 -50%)-MesoZ(std) Diatoms( grazrat2 -50%, grazrat2 std =0.75 ) 

nanoPhy(grazrat2 -50%)-nanoPhy(std) nanoPhy( grazrat2 -50%, grazrat2 std =0.75 ) 

 increase of
diatoms because of
decrease of grazing
by mesoZoo on 

diatoms 

 decrease of
nanoPhy because 
of increase of μZoo 
grazing on nanoPhy



  

Sensitivity on grazing coefficient of mesozooplankton

MesoZ(grazrat2 -50%)-MesoZ(std) MesoZoo( grazrat2 -50%, grazrat2 std =0.75 ) 

μZoo(grazrat2 -50%)-μZoo(std) μZoo( grazrat2 -50%, grazrat2 std =0.75 ) 

 decrease of
mesoZoo 
because of 
decrease of 
grazing 

 Increase of
μZoo because of
decrease of 
mesoZoo grazing 
on μZoo 
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Boolean variables



Escuela de Verano 2021: Uso avanzado de CROCO, Biogeoquímica

Parámetros para DOM (default PISCES)



  

Sensitivity on Fe input from sediment (mod=no sed 
input)

TChl (no Fe from sed) TChl (no Fe from sed)-Tchl(std) 

Fe (std) Fe (no Fe from sed)-Fe(std) 
nM nM

Chl decrease
because iron
becomes 
limiting 
instead of 
nitrate +
diatoms need 
a lot of Iron

Fe decrease



  

Sensitivity on Fe input from sediment

Diatoms (no Fe from sed)-Dia(std) nanoPhy(no Fe from sed)-nanoPhy(std) 

μZoo (no Fe from sed)-μZoo(std) MesoZoo (no Fe from sed)-MesoZoo(std) 

(left) Dia 
decrease
because of Fe 
limitation

(right) NanoPhy
increase 
because
less Fe needed
and less grazed 
by MesoZoo

(left) MesoZoo 
decrease
because less prey
(mainly Dia, prey 
decrease not 
compensated by
μZoo increase)

(right) μZoo 
increase because
more prey 
(nanophy) and less 
grazed by 
mesoZoo
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