	Ocean/ENVIR 260, Autumn 2010
Lab 2: Puget Sound Model (20 pts.)
	Name
 ___________________________


Ocean/ENVIR 260, Autumn 2010

Lab 2: Puget Sound Model

Page 2

Today in lab we will look at two physical circulation models, built here at the University of Washington. These models simulate water circulation in various categories of estuaries and the circulation of water through the Puget Sound Basin. 

Circulation in estuaries is affected by temperature and salinity, but these models will show only the effects of salinity. The terrain and bathymetry of the models are greatly exaggerated in the vertical dimension to help visualize currents.

Part I: The Generic Estuary Model & Review of Estuaries (7.5 points)

This model gives a side view of a model water body so that you can visualize vertical differences in water properties and circulation. Answer the questions below; utilize the internet to answer any questions that are unclear after the demonstration.
1) Generic coastal circulation (2.5 points, 0.25 points each)

a) The dominant oceanographic process that drives water movements in a coastal bay such as Puget Sound is the ___________________ cycle.

b) During the portion of the cycle when the water level is rising in the estuary, the ___________________ current is flowing __________ward at __________ depths. 

c) During the portion of the cycle when the water level is falling in the estuary, the __________ current is flowing __________ward at __________ depths. 

d) Between each of these portions of the cycle, at __________ and __________ water, the water level is stationary and the current is ___________________. 

2) Water properties in estuaries (3 points, 0.25 points each)

a) The definition of an estuary such as Puget Sound is bay in which:

b) River water, because it is ____________, is ________________ than seawater. Seawater, because it is __________________, is _________________ than river water. 

c) As a result, in an estuary, ____________ is less in the _____________ part of the water column and ______________ in the ________________ part of the water column.

d) A water column that has a change in _____________ with depth is called __________ The upper and lower portions of the water column are separated by the _____________.
3) Generic estuarine circulation (2 points, 0.25 points each)

a) When averaged over many cycles, the upper portion of the water column has a net __________ ward flow because the __________ current is strengthened and the __________ current is weakened by _______________________.
b) When averaged over many cycles, the lower portion of the water column has a net __________ ward flow because the _____________ current is strengthened and the __________ current is weakened by ____________________________.
c) Because of these differences in net flow at different depths in the estuary, the water in the estuary ______________, which benefits the estuary by removing _______________ and replenishing _____________________. 

Part II: The Generic Estuary Model & Types of Estuaries (3 points)

The estuary model can be modified to simulate each of the four categories that oceanographers use to classify estuaries: salt wedge, fjord, well-mixed, and partially mixed.
4) The basic configuration of this model simulated a type of estuary called a “Salt Wedge.” Describe three distinctive properties of this type of estuary (0.75 pts., 0.25 pts. each).

5) We can simulate a related type of estuary in this model by placing a shaped styrofoam block on the bottom midway along the channel (1.25 pts., 0.25 pts. each). 
a) (0.25 pts.) What natural feature of this type of estuary does the styrofoam block represent? ________________________________________
b) (0.25 pts.) What type of estuary do we simulate by placing the styrofoam block? _______
c) Describe three distinctive properties of this type of estuary in addition to the feature represented by the styrofoam (0.25 pts. each).

6) We can simulate a very different type of estuary in this model by placing multiple styrofoam blocks on the bottom along the channel, simulating a rough, shallow bottom (0.5 pts.). 
a) Describe two distinctive properties of this type of estuary in addition to the terrain represented by the styrofoam (0.25 pts. each).

b) What type of estuary does this simulate (0.25 pts.)? __________
7) (0.25 pts.) There is one additional type of estuary, the partially mixed, which does not show any of the distinctive properties of the others, and so is more difficult to demonstrate using a model. This type, however, is the most common type of estuary, because it comprises the widest range of conditions of stratification and mixing. What can you say about the flushing in this type of estuary? 
	
Properties
	Basin

	
	Main Basin
	Whidbey Basin
	Hood Canal
	Southern Sound

	e) Rivers (Names)
	
	
	
	

	f) Rivers (High, moderate, or low volume?)
	
	
	
	

	g) Shallow or deep?
	
	
	
	

	h) Sill at entrance?
	
	
	
	

	i) Weak, moderate, or strong mixing?
	
	
	
	

	j) Weak, moderate, or strong stratification?
	
	
	
	

	k) Weak, moderate, or strong flushing?
	
	
	
	

	l) Type(s) of estuary? Why?
	
	
	
	


Part III: Puget Sound Model (10 points)

The UW Puget Sound model was built during the 1950’s using the best bathymetric charts available at that time. It gives a surprisingly realistic simulation of circulation in the real Puget Sound and has been used for such real-world research projects as selecting sites for discharge of treated sewage. The instructor will show you the key components of the model: the computer that drives changes in water levels and motions; the sources of water; the various basins and rivers; and the water level display.

The area simulated by the Puget Sound can be divided into 4 basins, the names of which are shown at the tops of the columns in the table on the next page. The instructor will divide you into groups, and each group will study one of the four basins. 

8) (8 points, 0.25 points each) Each group will try to answer the questions a) – h) in the table above for the basin studied by their group. The groups will then rotate to the next basin, until all columns are filled out.
9)  (2 points) The Puget Sound Model has been used to study where to dispose of treated domestic sewage.

a) (0.5 points, 0.25 points each) What are two potential water quality problems created by discharge of sewage effluent into Puget Sound?

b) (0.5 points, 0.25 points each) At what depth should sewage effluent be discharged to reduce the likelihood of these two water quality problems in Puget Sound? Why?

c) (0.5 points, 0.25 points each) At what depth should sewage effluent be discharged to maximize the likelihood that it flushes from Puget Sound out to the ocean? Why?

d) (0.5 points, 0.25 points each) At what depth in the water column is sewage effluent (which is fresh water) actually discharged? Why?






