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1 Process list of B3p0

The processes described in this paper are for version B3p0, which is invoked with a configuration file listing the processes in

each of the domains water, sediment and epibenthic:

water

{5

tfactor

viscosity

moldiff

values_common

remineralization10

microphytobenthos_spectral_grow_wc

phytoplankton_spectral_grow_wc(small)

phytoplankton_spectral_grow_wc(large)

trichodesmium_mortality_wc

trichodesmium_spectral_grow_wc15

phytoplankton_spectral_mortality_wc(small)

phytoplankton_spectral_mortality_wc(large)

zooplankton_mortality_wc(small)

zooplankton_mortality_wc(large)

zooplankton_large_carnivore_spectral_grow_wc20

zooplankton_small_spectral_grow_wc

nitrification_wc

p_adsorption_wc

carbon_chemistry_wc

gas_exchange_wc(carbon,oxygen)25

light_spectral_wc(H,HPLC)

massbalance_wc

}

epibenthos

{30

tfactor_epi()

values_common_epi()

macroalgae_spectral_grow_epi()

seagrass_spectral_grow_epi(Zostera)

seagrass_spectral_grow_epi(Halophila)35

seagrass_spectral_grow_epi(Deep)

coral_spectral_grow_bleach_epi()
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coral_spectral_carb_epi(H)

macroalgae_mortality_epi()

seagrass_spectral_mortality_proto_epi(Zostera)

seagrass_spectral_mortality_proto_epi(Halophila)

seagrass_spectral_mortality_proto_epi(Deep)5

massbalance_epi()

light_spectral_uq_epi(H)

diffusion_epi()

}

sediment10

{

tfactor

viscosity

moldiff

values_common15

remineralization

light_spectral_sed(HPLC)

microphytobenthos_spectral_grow_sed

carbon_chemistry_wc()

microphytobenthos_spectral_mortality_sed20

phytoplankton_spectral_mortality_sed(small)

phytoplankton_spectral_mortality_sed(large)

zooplankton_mortality_sed(small)

zooplankton_mortality_sed(large)

trichodesmium_mortality_sed25

nitrification_denitrification_sed

p_adsorption_sed

massbalance_sed()

}

or alternatively with a call in the configuration file: PROCESSFNAME B3p0.30

Other processes in the process_library can be validly called, but their scientific description is not given in this paper.

The header in the source code for each process file gives detail about it use within the code, such as any arguments that it

requires (for example seagrass_spectral_grow_epi requires the seagrass type as an argument).
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2 Code architecture

This paper is a scientific description of the EMS ecological library (/EMS/model/lib/ecology). The ecological library

consists primarily of a set of routines describing individual processes. The model chooses which processes it will include

based on a configuration file (App. 1 provides the configuration file for B3p0). The model equations are primarily derivatives

of the ecological state variables, and have been split in this paper into separate processes (such as a phytoplankton growth), thus5

aligning with the code (such as phytoplankton_spectral_grow_wc.c). This object-based approach allows individual

processes to be included / excluded in a configuration file without re-writing the model code.

Within a process file, the routine containing the ecological derivatives is <process_name>_calc, and within that routine

the ecological derivatives are stored within the array y1. Each element in the array y1 stores the derivatives of a state variable.

The index to the array for each state variable is determined within each process initialisation routine, <process_name>_init,10

and stored in the processes’ workspace ws. In the case of nitrate, for example, the derivative held in y1 will be the sum of the

derivatives calculated in multiple processes (such as each autotrophic growth process, nitrification, denitrification, and each

grazing and mortality process). The array of derivatives is then used by the model’s adaptive integrator to update the model

state, as held in the array y.

Some components of the ecological model are updated only once every time step without the derivatives being calculated.15

These include the optical and carbon chemistry model state variables. In these cases, the state variables, which are stored in the

array y, are updated directly and this is done in either the routine <process_name>_precalc or <process_name>_postcalc.
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