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1 Introduction

The oceanic primary production represents 40% of the
Earth’s primary production. For this reason, it is admissible
to state that the oceanic primary production plays a funda-
mental role in the global carbon cycle. The formulation of
planktonic ecosystem models has been one of the main
challenges regarding the carbon cycle (Yool 1997). The
seasonal variations of the primary production, the influence
of the environmental factors in the production cycles, the
introduction of toxic substances in the food chain, and the
influence of the hydrodynamic regimes in the production
cycles are relevant research topics.

This paper presents a mathematical model to simulate the
main phytoplankton dynamics of the Portuguese coastal
zone based on either satellite and ocean buoy data
measurements.

The model was formulated to study primary production
mechanisms associated with solar irradiation and nutrients
availability. It was able to simulate the seasonal cycle of
chlorophyll-a concentration at different ocean locations (A

G, C, I) representative for the Portuguese territorial waters
covering the regions of Madeira and Azores Islands (Fig. 1).

2 Materials and Methods

The model considers the main primary production mecha-
nisms and forcing functions. It was formulated with a system
of mass conservation equations for five state variables:
phytoplankton, herbivorous zooplankton, nitrate, phosphates
and silicate (Pinho 2001). Model parameters were calibrated
using data from satellite sensors and global databases
namely: chlorophyll–a; sea surface temperature; cloud cover
and nutrients data from buoy databases. An optimization tool
was used to estimate the model parameters and nutrient
sources at the four ocean locations.

3 Results and Discussion

The obtained results for locations A and G are presented in
Fig. 2. Dots represent the estimated data from satellite sen-
sors and lines represent the simulated results. A scatter plot
of simulated results and measured ones is also presented
along with their correlation coefficient. A cross-correlation
study was also carried out in order to analyze the model
behavior along the year.

Better results were obtained for the northern areas com-
pared to the southern areas where the results are not that
good. For one of the southern locations, chlorophyll-a values
of both satellite sensors (Sea-Wiffs and Modis-Aqua) do not
present a positive correlation, especially during the spring
bloom, which may explain the similar weak correlation
between the model results and data from the two sensors.
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Fig. 1 Study area location

Fig. 2 Comparison between simulated clorophyll-a concentrations and results from satellite sensors for two of the modelled ocean locations
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The poor results for the southern studied areas may also
indicate the influence of Mediterranean water masses
(Cherubin et al. 2000), which are different from the Atlantic
northern water masses (Martins et al. 2002). Thus, to obtain
better results, a different mathematical approach would
probably be necessary, considering two different sets of
model parameters, in order to get the best response to the
environmental characteristics.

4 Conclusion
A comprehensive database was implemented to support
modeling the primary production for the studied areas.
The model was able to simulate quite well the seasonal
behavior in the analyzed locations within the Portuguese
economic exclusive zone. For area I the chlorophyll-a
concentrations values of both satellite sensors Sea Wiffs
and Modis Aqua, do not present a very positive correla-
tion. This explains the distinct correlation between the
model results and the two sensors data.

The model is being used to implement a 3D primary
production model for the Portuguese coastal area. The
implementation of the physical model is almost con-
cluded and the satellite data will be used for model data
assimilation techniques implementation.
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