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proceeding to the outflow. Flows within the lake are not uniform; variable and cascading delays are 

created between the lake's inflow and outflow. A map of this structure is given in Figure I below. 
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Figure 1. Warming from solar input and cold inflows create a stratified lake structure. 

These hydrological dynamics complicate our understanding of lake processes including plankton growth 

rates which depend on gradients in light, temperature and residence time. One-container chemostat 

models are not satisfying in such circumstances because, even though the equations modeling the 

biological processes of a single well-mixed container are well understood, they cannot describe the 

dynamics associated with a stratified lake structure. 

We present three lake models that use a suite of spatial compartments in relating the input and output 

values of nutrients, namely TDN. This compartment structure avoids the complexity of a NSB model 

and the simplicity of a single chemostat. These intermediate complexity models include the stratified lake 

structure, the dynamics of the plunge of cold mountain inflows, nutrient uptake in the warmer upper 

layers, and seepage through lake sediments. The compartments are determined by the thermal and 

physical structures of the lake and by the different biological processes within the lake; for example, 

many lakes have a wide warm shelf that covers a broad area around the deeper colder regions of the lake. 

Thus the number and particular biological processes of compartments may vary from lake to lake. 
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