





ABSTRACT

The major flows along the east coast of
Africa are the East Africa Coastal Current morth

of 10°S, and the Agulhas Current south of 11%s.

-

The former shows considerable monthly variation
in speed and direction; the latter, however, is

very constant and sets southward throughout the

year.
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CURRENTS AIONG THE EAST COAST OF AFRICA

Introduction

The descriptions of the coastal currents in this report are tased on
data obtained by direct methods. The two principal currents are the Esst
Africa Coastal Current, also known as the Somali Current, and the Agulhas
Current; they origlnate in the coastal reglon between sbout 10° ard 11°S.,
where the Indlan South Equatorial Current divides, part flowing ncrth and
part flowing south. The two currents differ greatly, and the region
separating them 1s sharply defined; the varisble East Africa Coastal
Current 1s easily Influenced by the northeast and southwest monsocns, and
the constant Agulhas Current 1s under the steady influences of the south-

east trade winds and the Indian South Equatorial Current.

Fast Africa Coastal Current

The East Africa Coastal Current originstes meinly from the part of
the Indlan South Equatorial Current which turns north off the coast of
Africa 1n the vicinlty of 10°S. The surface current appears to vary
considerably in speed and direction from month to month, as shown in
Figures 1 through 4. The greatest changes coincide with the period of
the opposing northeast monsoon during November through March.

This coastal current is most persistent in a north or northeast
direction and strongést during the southwest monsoon from Msy through
September, and particularly during August. Speed and frequency begin to
decrease durlng the transition month of October. In November at about hew.

& part of the current begins to reverse; this part expands northward



and southward until Februery. The regl of reverse flow begins to
diminish in Merch and disappears in April, when the northward set agaln
predominates.

Directly measured currents in the upper 200 meters off the Somalil

coast in August 1964 are shown by the cross sections* In Figure 5.

¥Woods Hole Oceanographic Imstitution, Reference No. 65-66, "Near surface
currents off the Somali coast in the summer monsoon, August 1964," by

John G. Bruce, Jr., Technical Report, December 1965, National Science
Foundation Grant GP 821.



Speed (kn.)|Total Speed (kn.)|Total
[Region| Dir.|% [Mean | Max.] Obs.| |[Region|Dir.|% [Mean | Max.| Obs.| {(Region|Dir.|% [Mean | Msx.]| Obs.
A WNW [55] 0.7 | 1.9 ] 241 A N [50] 0.7 | 2.1 | 231 A N_ |50] 0.8 | 2.2 | 257
B wsw |70f 1.3 [ 2.8 | 180 B WSW |70] 1.5 | 3.0 | 143 B wsw |75] =.5 [ 3.0 ] 102
c N |60 1.0 | 2.2 [ 134 C N ]45] 0.6 | 2.0 | 111 C N |75] 1.0 | 2.4 52

Figure 1 Monthly variations in speed, direction, and frequency of prevailing
' current (Jan., Feb., Mar.)
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Speed (kn.)|Total Speed (kn.) |Total

| Region|Dir./ % |[Mean | Max.| Obs.| | Region|Dir.|% [Mean | Max.| Obs.
A NNE | 65] 1.1 | 2.6 | 195 A NNE | 70] 1.3 | 3.5 | 392

B NNE | 75] 1.6 | 3.5 | 104 B NNE | 751 2.2 | 3.6 | 127

1Speed (kn.)|Total
Region|Dir.|% [Mean | Max.| Obs.
A NE [85] 1.7 | 3.9 | 904
B NNE | 75| 2.3 | 4.0 | 225

Figure 2 Monthly variations in speed, ¢
current (April, May, June)
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‘ection and frequency of prevailing




Speed (kn.)|Total Speed (kn.)|Total Speed (kn.)| Tetal

Region|Dir.|% [Mean Max.| Obs. | | Region|Dir.|%1 [Mean Max.| Obs. fon|Pir.[% [Mesn Max.| Obs.
A |NNE [85] 1.9 4.1 976 A NE | 90] 2.3 4.5 | 724 %_ WK [B5] 2.2 4.2 | 596
B N |75 2.0 4.0 195 B NNE | 75| 1.8 3.5 191 "B 1.6 3.0 138

Figure 3 Monthly variations in speed, direction, and frequency of prevailing
current (July, Aug., Sept.)
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A1
DEC.

Speed (kn.)|Total Speed (kn.)|Total Total

Region|{Dir.|% |Mean | Max.| Obs.| | Region|Dir. % [Mean | Max.| Obs.| | Region|Dir.| % [Mean | Max. Obs.
A WRE [70] 1.5 | 3.6 | 391 A NNW | 551 1.1 | 2.5 | 298 A N | 35) 0.9 | 2.0 | 240
B |WRE | /0] 1.7 | 3.0} 97 B Sw 65| 1.6 | 2,0 | 37 B |sw |65] 1.8 | 3.2 | 186
c NNE | 65] 1.4 | 2.5 | 147

c NNE | 70} 1.7 | 3.3 | 193

Figure 4 Monthly variations in speed, direction, and frequency of prevailing
current (Oct., Nov., Dec.)
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Figure 5 Direct current measurements (knots) and volume transport (106m3/sec.)
from 0 to 200 meters, August
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Agulhas Current

The Agulhas Current 1s a very constant coastal current that sets
south and southwest along the southeast coast of Africa between 11°S.
and the Cape of Good Hope. Highest speeds and greatest constancy ars
observed in the vicinity of the 100-fathom curve east of 28°E. within
Reglon 4 of Figure 6; here, the surface current is stroﬁgest during
February through Aéril, Wwhen about 17 percent of all measured speeds
in the prevalling direction exceed 3 knots, particularly between 31°30'
and 33*30'S.,where the speed occasionally exceeds 5 knots. These
maximum speeds may occur at aay time but less frequently during May
tﬁrough July.

Figure 6 also shows the 3light seasonal change in the boundary of
the Agulhaes Current. The table shows seasonal prevalling directions,
speeds, and frequencles. The graph shows mean monthly speeds of the
surface current by prevailing direction for each of the five regions.

West of about 23°E; in the vicinity of Agulhas Bank the current
branches. The maln part contlnues westward past Cape Agulhas; the second
part turns counterclockwise and sets southeast under the influence of the
prevalling westerly winds and part of the east-setting South Atlantic
Current that flows Iinto the Indian Ocean. In this latter region the
current 1s weaker and more varl jle, as shown in the table and graph,
which Indicate lower speeds and frequencies for Reglon 5. Current speeds
usually do not exceed 2 knots, although speeds of 3 knots or more‘
occasionally may be observed. Another factor which will tend to reduce
the constancy of the current in Reglon 5 1s the countercurrents between
the coast and the Agulhas Current, where east and northeast sets between

0.5 and 1.5 knots may occur at irregular intervals at any time of the year.
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5 2 Region T T 2131415111213 1415

o o wm e == 0ya11ing Direction (°T.) [|190 | 200 | 205 | 225 | 265 || 180 | 200 | 205 | 225 265

Mean Speed (kn.) 1.6 1.0]1.0]1.8]0.9f1t.41.1]1.2{1.811.0

Frequency* (X) %5 |50 |60 |80 [ 30 |l60 [50 |60 [80 |40

Maximum Speed (kn.) Z.313.2(3.5(4.5]3.0[4.2(3.5[4.015.0[3.2

* Prevailing Current Obs. to Total Obs. for Region ]

Figure 6 Seasonal characteristics of Agulhas Current
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