








Question # 3 OCEAN CIRCULATION

Surface circulation
Figure 2, shows a map of sea surface temperature anomalies during El Nio.

A) Assume that instead of temperature this map was showing contours of pressure in the ocean
ts)lIJrf:il(c((ja. Sketch the direction of geostrophic currents in the Pacific Ocean at the locations of the
ack dots.

B) Figure 3 shows a map of an open ocean basin that covers both Northern and Southern
Hemisphere, including the Equator (red line in the middle). The red arrows indicate the direction of
the wind stresses at the ocean surface. The black filled rectangles are islands. (NOTE: this is an
hypothetical basin with hypothetical winds).

C) In correspondence of each red arrow draw the direction of the corresponding upper ocean current
(=mass transport in the first 0-100 meters).

D) For each green dot on the map indicate if it is upwelling with a letter U and if it is downwelling
with a letter D.

E) For each green dot draw an arrow indicating the direction of the surface currents.

Thermohaline circulation

F) Explain the steps important in the formation of North Atlantic Deep water and of Antarctic
Deep water and point out there differences.

\%) If the strait of Gibraltar was closed, how would it affect the heat transport of the Atlantic ocean?
ould air temperature in greenland become colder or warmer? Explain.

Pages - 4/4



A Spatial-temporal scale of processes B

contributing to Mean Sea Level st order
cycles
AGE |uUp | Down
0 |
Time X ‘ bresent | CENOZOIC
- 100 m-F ® 100 CRETAC.
)]
a.) JURASSIC
o 200 -
© 10m- TRIASSIC
E PERMIAN
(- 300
] CARBONIF.
w4 DEVONIAN
> 400
SILURIAN
< ORDOVIC.
500
my
CAMBRIAN
lcm - L L 1 L y
| | ' | | [ PRECAMB.
1 day 100 1000 100 Ka 10 Ma 100 Ma

TIME (years)

Figure 1




1°C 0°C 1°C 2°C 3G 4°C

Sea Surface Temperature Anomaly

(v

120°E 150°E 180° 150°W 120°W QoW €07

| ancantiide

Figure 2



_—
Red arrows on map are

Surface Wind Stresses

Open Ocean Basin

Northern Hemesphere

m

BV
VA,

Southern Hemesphere

Black rectangles are islands Figure 3



