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Question 1

(a) A steady westward wind blows across an ocean basin which is 3000 km wide. The surface wind
stress measured at 5° north and 5° south is 0.08 N/m?. Calculate the net Ekman mass transport at
these two latitude. What is the average rate of upwelling in m/s between 5° north and 5° south?

Answer:
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(b) Suppose the water upwelling between 5° north and 5° south has a temperature of 24 °C.
Furthermore, the mean temperature of the water flowing across 5° latitude in the Ekman layer is
28 °C. Calculate the mean ocean heating over this region (in W/m2)

Answer:

mIY =c, (MY — MPIAT,
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T=Y "c,(MPN — MF9)AT
—= (6371 x 10° x (10/180)7) ' x 4200 x (2 x (6.311 x 10%)) x 4 (3)
= 191W/m?.

Question 2

Along the equator in the Pacific Ocean, the prevailing winds are easterlies (trades).

(a) Is the sea surface in the western equatorial Pacific HIGH or LOW compared with the sea surface in
the eastern Pacific? Explain. Why does this differ from the sea surface height beneath the
trades/westerlies in the subtropical North Pacific?

Answer:

INEAHFEREATESRE, ERFAIEXEEEK R,
BRI HEERES, ERAEAERENX TS EEARRER Ekman iz, HErgEEXE5 AL
AY Ekman #iiz, HEIRGIEAFEIRERER, 157 8H.

(b) Is the sea surface in the western Pacific WARM or COLD compared with the sea surface in the
eastern Pacific? Explain briefly why the SST in one region is warm and cold in the other.

Answer:

PEASEE SST HURATIES, ENEREEREKATLR, MREATHED, MRATHAEN
EHRERSEKEEIEE, MATATESE.

(c) How does this distribution of sea surface temperature from west to east in the Pacific help to
sustain the equatorial trade winds? [What is the name of the equatorial atmospheric circulation —
winds - associated with this equatorial SST distribution?]

Answer:

TNEXFFAAEZOR) SST £, EERESERRES, 3L Walker It : FEAREME L
S, FRNLSERNASR, MTSRERARIEKEHES, FELTIFX.

(e) During an EIl Nino event, the atmospheric circulation of part (c) weakens. What does this do to the
ocean circulation at the sea surface along the equator?

Answer:

Walker #7588, {518 North and South Equatorial Currents ([@7) J#35.



(f) What would (e) do to the SST distribution along the equator? What in turn does this do to the
atmospheric circulation?

Answer:

North and South Equatorial Currents %35, PG ABEHRIRIEERE, SIHSFAK SST ARE. FRAFEE
SST IERE, IENFNERASES. AXERESERE, mXNiE—=>EHI55 Walker IR,

(9) If an EI Nino event lasted for a while, would you expect a response in the Equatorial Undercurrent?
Why?

Answer:

Equatorial Undercurrent 2HIERESX/ L +E/LBEKREN—XQAFF R, S5i83HE North and
South Equatorial Currents AYiiRMHE&R.
# El Nino ¥4k 4, {#18 Equatorial Currents ¥542{®55, TI8E(#8 Equatorial Undercurrent j53.

(h) The equatorial thermocline in the eastern Pacific, as marked by the 20 °C isotherm, is centered at
70 meters depth. The vertical temperature gradient through the thermocline is 0.1 °C /meter. How
far up or down must the 20 °C isotherm move in order to produce a positive (warm) 5°C temperature
anomaly at 70 meters depth?

Answer:

20 °C isotherm EF#5 5/0.1 = 50 k.



