The Physics and Biology of a Shelf Sea Water Column.

Modelling Assignment.
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Introduction.

This document needs to be used in conjunction with the Introduction to the IMPRESS model. The modelling exercise below counts for 15% of your total available marks for OA419.

The aims of this exercise are:

· Develop an appreciation of how coupled physical-biological models can be used to investigate processes in the ocean.

· Develop an appreciation of how sensitive model results are to the driving parameters.

· Use the model to develop your understanding of the physics and biology of shelf seas.

· Use the model as an experimental tool, developing your ability to plan, record, and report on a methodical investigation.

Questions 1 – 4 require short answers (two or three sentences for each of 1a, 1b, etc.). Question 5 requires a more detailed report. Questions 1 – 4 count for 50% of the marks for the modelling exercise, and question 5 counts for the remaining 50%.

Questions.

1. Looking at the output from the default.txt model run, answer the following:

(a) What was the maximum chlorophyll concentration reached in the surface water during the spring bloom? What day did this occur on?

(b) What was the depth-integrated chlorophyll concentration (mg chl m-2) at the time of the maximum of the spring bloom?

(c) What was the gross annual production rate reported at the end of the model run?

2. You have just run the model with a water column that remained well-mixed throughout the year.

(a) What was the maximum surface chlorophyll concentration reached? What day did this occur on?

(b) At the time of the maximum surface chlorophyll concentration, what was the depth-integrated chlorophyll concentration (mg m-2)?

(c) What was the gross annual production rate reported at the end of the model run?

3. You have now found the amplitude of the tidal currents that was just able to prevent stratification from developing.

(a) What was the tidal current amplitude at the transition between a model run that stratified during summer, and a model run that remained vertically mixed all year?

(b) Considering the information you have on the structures of shelf seas during summer, what does this tidal current amplitude represent in terms of a particular feature of shelf seas?

4. You should have noticed that the maximum chlorophyll concentration and the annual gross production rate both decreased quickly as the depth of the water column was increased.

(a) Why?

(b) For the shallower water, what was limiting production in summer?

5. You have just spent some time investigating how different driving parameters affect the model results in mixed and stratifying water columns. For one of those parameters, write a report summarising how the model results behaved as the parameter was changed. [About 2 sides of A4, 12 pt font, including any graphs that illustrate your findings]. Make sure you understand the parameter in the context of the equation(s) it appears in (see Sharples, 1999). Your report needs to demonstrate both your understanding of the sensitivity of the model results to parameter changes, and your methodical approach to the model experiments.
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