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Abstract

To gain insight into mechanisms underlying phytoplankton bloom dynam-

ics in turbid, well-mixed estuaries, experiments were conducted with an ex-

ploratory model that couples physical and biological processes. The moti-

vation for choosing exploratory models is that they allow investigation of

individual processes in isolation, therefore yielding fundamental insight into

the mechanisms of the system.The Ems estuary (between the Netherlands

and Germany) was selected as the prototype estuary, in which a zone of high

turbidity is observed in the middle and upper reach. Results show that the

model is capable of capturing the main features of the observed phytoplank-

ton population density (P ) patterns, that is, in the lower reach a spring

bloom occurs, followed by a secondary bloom in autumn. Results of sensitiv-

ity studies reveal that the along-estuary distribution of suspended particulate

matter (SPM) is a determining factor for the along-estuary location of blooms

and it largely affects the intensity of blooms. The along-estuary advection of
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