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Section	2:		Sketches		(Please	complete	the	following	sketches)	

9. The	figure	below	shows	a	map	of	mean	sea	surface	elevation	in	the	North	Atlantic.	[The	highest	and	lowest	
points	of	the	sea	surface	elevation	are	labeled	to	clarify	the	color	bar.]		
	
a)	Use	arrows	to	indicate	the	strength	and	direction	of	the	surface	circulation	throughout	this	region.	(3P)	
	
b)	Label	the	Gulf	Stream,	the	North	Atlantic	subtropical	gyre,	and	the	North	Atlantic	subpolar	gyre.	(3P)	
	

	
	
	
	
	
	
	
	
	
	
	
	 	

-70cm	

+80cm	

Sea Surface Elevation in North Atlantic

1) Use arrows to 
sketch the direction 
and strength of the 
surface circulation!
!
2) Label subtropical 
gyre, subpolar gyre, 
and Gulf Stream

When you see data…use it, do not try to recreate what you saw on a lecture slide based on a 
similar looking figure!
!
Use what you know about pressure gradients from sea surface elevation and geostrophic 
currents to draw the arrows BASED ON THE DATA IN THE FIGURE
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Section	4:		Calculations			
	

14. A	water	column	of	depth	H	=	1000	m	is	situated	in	the	northern	Hemisphere	subtropics,	where	the	Coriolis	
parameter	is	f	=	5	×	10-5	rad/s,	and	has	zero	relative	vorticity.	It	then	moves	northward	to	a	much	deeper	part	
of	the	ocean,	where	H	=	4000	m	and	f	=	10-4	rad/s,	while	conserving	its	potential	vorticity.	Calculate	the	water	
column’s	new	relative	vorticity.	(3P)	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
15. An	ocean	current	flows	southward	through	the	Mozambique	channel	off	the	eastern	coast	of	Africa.	The	

direction	of	the	flow	is	indicated	by	the	arrow	in	the	figure	below.		
	
	 	
	 	
	 	
	 	
	 	
	
	 	
	 	
	 	
	 	
	 	
	 	
	 	
	 	
	 	
	 	
	 	
	 	
	 	
	 	
	 	
	 	
	 	
a)	What	is	the	name	of	this	current?	(1P)	
	

Agulhas (or Mozambique) Current

Midterm Questions
1) Calculate total volume 

transport !
!
2) Assuming the current is 
barotropic calculate the 
difference in sea surface 
height between the 
western and eastern sides 
of the channel



Surface	Flow	

•  The	ACC	is	associated	
with	a	pronounced	
(≈2m)	northward	
increase	in	sea	surface	
height.	

•  This	produces	strong	
surface	veloci.es	(up	to	
50+	cm/s	in	localized	
areas)	and	a	strong	
eastward	transport.	
	

•  In	which	direc.on	do	
the	currents	flow	around	
the	Antarc.c	coast?	

A.  Clockwise	

B.  Counter-clockwise	

ACC SSH Plot



Interpreting Data
Tell a story from this plot

Palos 
Verdes

Malibu

HB

*Snapshot of SSH is from a ROMS (Regional Oceanic Modeling 
System) simulation of Santa Monica and San Pedro Bay



Interpreting Data
Tell a story from this plot

Data Interpretation Exercise
Group 1

Group 2

Sea floor Sea floor

Velocity in/out of page (positive is 
out of page)

Positive is to the right along the y-
axis

Black contours are potential density,  and dashed lines 
indicate surface and bottom boundary layer depths 
(don’t necessarily focus on the boundary layer depths)

*Cross-sections from a ROMS (Regional Oceanic Modeling System) 
simulation of Santa Monica and San Pedro Bay


