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1. Strategy

information about the models from the literature
list of models
definitions:

a) verification: checking that the mathematical 
equations are solved numerically correct

b) validation: establishing the agreement between 
predictions and observations

examples for validation exercises from articles
judging the models from the applications
aggregation of validation steps in a table
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new: MIRO&CO-3D using COHERENS, ECOSMO using HAMSOM, ECOHAM2 and ECOHAM3 using HAMSOM
Lacroix et al. (2006)                        Schrum et al. (2006)            Moll&Stegert (2006), Pätsch&Kühn (in prep.)

1

-> ECOHAM2 (13+10)
-> ECOHAM3 (14+10)

-> ECOSMO  (12)

-> MIRO&CO  (29)
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2. Regional distributions
models:

CSM-NZB
DYMONNS
ECOHAM
ERSEM
NORWECOM

data sets:

ICES, NOWESP, ERSEM
„climatological seasonal/
monthly means (averaged
for many years)“: 

variables no of data
temp, salt, spm 106

nutrients 105

chlorophyll 104

other biol. sparse

130-box version of ERSEM II 
(Pätsch & Radach, 1997)

ICES data set
(OSPAR, 1998; 
Moll, 2000)

Box structure for model set-ups and 
corresponding data averaging 
(Radach et al., 1997): box structure for:
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Regional distribution of cost function field 
values for (a) temperature, (b) surface 
chlorophyll, (c) oxygen, (d) inorganic 
nitrogen, (e) phosphate and (f) silicate 
during May-June-July in the upper 20 m, 
except for oxygen (20m – bottom). The 
isolines of the cost function values are 
given  for the values –3, -2, -1, 0, +1, +2, 
+3.  The simulation was performed with 
NORWECOM for 1980 – 1989 and then the 
results were averaged for the season 
indicated. (Soiland and Skogen, 2000)
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Summary Regional distribution

- reproduction of horizontal gradients in the mean seasonal  
distributions can be simulated in coincidence with
climatological observations for many state variables

- phosphorus and silicate distributions were simulated best

- less well for nitrate (and ammonia)

- no model provided a good chlorophyll distribution in spring

!
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3. Annual cycles
models:

CSM-NZB
DYMONNS

ECOHAM

ERSEM (box)

ERSEM (3d)
CS

AB

data sets: 

- ERSEM
„climatological monthly means 
(averaged for many years)“: 

grid name no of boxes
nd015/025 25
nd130 (1°) 130/155
nd159 138/159

- NERC-NSP, annual cycle 
1988/89

Box structure for model set-ups and 
corresponding data averaging 
(Radach et al., 1997): box structure for:

15-box version of ERSEM I 
(Baretta et al., 1995)

138-box version COCOA of 
ERSEM (Lenhart et al., 1997).
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Example: 
POLCOMS-
ERSEM 3d

Simulation  of the 1995 annual 
cycles of  nitrate, phosphate, 
silicate, diatoms, flagellates, 
chlorophyll, heterotrophic flagellates, 
microzooplankton and 
mesozooplankton:

(a) at station CS (55°30'N, 0°55'E) 
(b) at station AB (52°42''N, 2°25'E)

compared to data from different 
sources. (Allen et al., 2001)

CS deep

AB shallow

autotrophs heterotrophs

in the range       discrepancies



13 / 17

Zentrum für Marine und
Atmosphärische Wissenschaften

Summary Annual Cycles
- nearly all models have been tested with climatological 
monthly mean data, representing the annual cycle

- phosphorus and silicate were simulated best

- nitrate or nitrogen nutrients with less success

- chlorophyll was simulated in the order of magnitude,
sometimes overestimated, sometimes underestimated

- the phasing of nutrients and chlorophyll showed differences
in times of intense regeneration of nutrients (shallow water)

- discrepancies to data grew with the trophic level

- there is no model that coincided with climatological monthly 
means for all simulated state variables in all seasons !
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ECOHAM3 validation on nitrate distribution
Surface nitrate
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Contribution to LOICZ:

Eutrophication modelling and N budgets
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ECOHAM3 Carbon shelf-ocean exchange
Concept: bypass mode
of the shelf pump

Model results for 1996

North Sea

North Atlantic

CO2 air-sea flux: 0.40 Tmol C

104.11 
Tmol C 

103.37 Tmol C

River input: 0.34 Tmol C

Thomas et al., 2004 J. Pätsch & W. Kühn

Contribution to LOICZ:

Global change modelling and C budgets
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Concept of 
pelagic-benthic coupling 
HAMSOM-ECOHAM-CANDI

simple

or

complex

Sediment 
Diagenesis 
Modelling
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Thanks for your attention

Andreas Moll, Institut für Meereskunde, Hamburg
moll@ifm.uni-hamburg.de


