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Problems

Problem 1.3.1

The mean depth of the Baltic Sea is 54 m and the surface area 392 978 km2.  How much will the Baltic Sea sea level increase during a year with river waters at 15 000 m3/s and no outflows?  If the out flowing volume flow is 30 000 m3/s, how large is the inflowing volume flow? If the salinity in the inflowing water is 16 which salinity will the basin have?

Problem 1.4.1

Investigate the equation of state by plotting Equation (5) for different temperatures and salinities. What are the typical densities in the Baltic Sea? What are the dominating factor controlling the density in coastal seas.

Problem 1.5.1

Some say that an oceanographers dream is to study the Earth’s rotation by sitting in a bath-tub and letting the water go out at the same time as he/she is passing the equator. Is Earth’s rotation important for the water flow when emptying a bath tub? Assume the horizontal scale of 1 m, drainage speed on the order of 0.01 m/s, the motion time scale 1000 s and the ambient rotation rate 
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Problem 1.5.2

The central Baltic Sea is characterized by a 60 meter deep surface layer with a salinity around 7. Below the halocline the salinity is about 10. Using the value 8 10-4 for the coefficient of salinity expansion, calculate the stratification frequency. What is the horizontal length scale at which rotation and stratification play comparable roles? (Hint; use the equation of state
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Problem 1.5.3

Geophysical flows on the Earth’s ranges length and time scales over several order of magnitude. When constructing mathematical models the equation can often only be resolved within a limited resolution. Dynamic features larger than the grid domain then need to be prescribed, while features below the grid size needs to be parameterized. If you were to construct a numerical model of ocean fronts what processes and scales would you paramerize, resolve and prescribe (Hint: the typical length and time scales of ocean fronts are L = 1-10 km and T = 1 to 10 days)?

Problem 1.5.4. 

Examine vorticity dynamics by assuming that the outflow from the Baltic Sea into the Kattegat conserves potential vorticity. What will happen with the flow when the outflow enters the much deeper Skagerrak? Illustrate how the different components in the relative vorticity may change?

Problem 1.6.1

Use salinity and temperature observations from some different sub-basins in the Baltic Sea and plot the T-S structure. Discuss the different water masses observed in the data and how they interact with each other.

Problem 1.12.1

Use P and N observations from the Eastern Gotland Basin and plot the surface properties of PO4 and NO3  of the last 5 years.  Discuss the dynamics.

Problem 1.14.1

Use pH observations from the Eastern Gotland Basin and plot the surface values. Discuss what is controlling the seasonal and long-term variations of the acid-base balance?

Problem 1.15.1

Investigate the climate variability and  trend in the Stockholm air temperature observations. What is determining the trend? What is the causes for the trend? Can trends tell us something about the future?

Problem 1.15.2

Compare the Stockholm air temperature observations with the long-term variations of the sea surface temperatures at Christianö.  Examine the trend on the 15 year running mean data for the period from 1900.

Problem 1.15.2

Investigate the Stockholm sea level variations in relation to climate change. Assume as Ekman(2003) that the apparent land uplift could be determined by the trend from 1774-1864. 
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