GGE 3353 Imaging and Mapping II

Acoustic Seabed Imaging

Monday 3rd November 2003

Midterm Exam

John E. Hughes Clarke

You’ve only got 60minutes! 15.0 minutes a question (identical marks).

Brief and to the point  please!

Q1 : WBUC

Your company is bidding on a fibre-optic cable that is being laid from Boston to Ireland. The cable will pass out of the Gulf of Maine and down across the Scotian Margin. Below 4000m you have to pass through the Western Boundary Undercurrent. Your client needs to understand its significance to cable-lay operation.

Explain the physics behind why this current exists and provide typical scales of motion (speeds, dimensions etc..).

Q2 : Sidescan Geometry

Compare and contrast the relative advantages and disadvantages of a keel mounted v. a towed sidescan instrument.

Explain the flat-seafloor assumption in slant range correcting a sidescan. As part of this describe the inherent positioning errors that will result from a non-flat seafloor.

Q3 :  The effect of Frequency on Range and Angular Resolution

HMS Scott operates a SASS-IV swath sounding system which generates a 1( beam at 12 kHz using a ~ 8m array. The vessel was built to perform deep ocean surveys (1000-10,000m).  Explain:

· why the array was so big.

· What would happen if they tried to use the array in shallow water (< 200m) using the full array length.

· What two options do they have to improve the performance of the array in shallow water. (Explain what these options involve and what compromises, if any they involve).

· What remaining limitations of using 12 kHz still exist.

Q4 : Sonar Equation

Explain the origin of the transmission loss, noise level and bottom loss terms in the sonr equation.
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       -(40log R + 2R)       -(Nc+10logW)           +(Sb()+ 10log(A))

What does W and A depend on?

