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Upwelling inshore of western boundary currents
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- In the Agulhas -Port Alfred upwelling cell, bringing - o —
South Indian Central Water onto the shelf.

- Hypothesised to feed Agulhas Bank thermocline
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- Environmental shifts a strong driver of biological
processes on Agulhas Bank

S (b) - Low bottom oxygen
75 Large scale SOUTHERN
upwelling AFRICA A
Bottom
poleward—

o5 | current 9 Divergent Natal Pulse
‘ D Coastal upwelling (meander

upwelling

Inner Bank water / :
(seasonal low bottom PORT Z Shelf If;dge
CAPE Oxygen) W‘ upweling
35¢ .
-\\\ QW ." At times

+ | reflects early
ER] 26° 27 28° 29°E

~.
-

ﬁ;-/ - eddies peets Agulhas
fgﬁg.ﬁ,‘,’ge / main stream to

45° -

Warm core
Agulhas rings
mass transport
Indian ocean
water into Atlantic
ocean

15° 20° 25° 30° E

form a ring

TN o

Lutjeharms, Cooper and Roberts 2000, Continental Shelf Research



5

Port Alfred Observational Programme

Temperature

w
=

100

May ‘05

Depth [m]

200

300

Ocean Data View

0 10 20 30 40 50
Section Distance [km]

Temperature [C]

100

200

Depth [m]

300

Ocean Data View

3:30‘5’ o 2 2 A = e J
5k - 267k - 2Tk - 28"k

0 10 20 30 40 50
Section Distance [km]
Temperature [C]

100

Depth [m]
N
8

300

400
[1] 10 20 30 40 50

Section Distance [km]

(Malan et. al. in prep)



Bottom Temperature at 80m 2005-2006
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upwelling wind variability: 2-7 days

- A significant proportion of
upwelling events are current
rather than wind-driven
- These events appear to be
related to large solitary
meander events (usually
Natal Pulses)
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Latitude
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Recent Changes in the Agulhas System
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To further understanding of the system

Large influence of Agulhas current invasions and mesoscale features
on upwelling cells and shelf circulation.

Supply of nutrients for coastal upwelling most likely to be forced by
the Current itself.

How do we separate the mechanisms?
How does inter-annual variability affect the system.

How will the intensification of the Greater Agulhas System influence
the shelf water?

What are the important features and how well do models represent
them?
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Agulhas HYCOM

- Parent model: INDIA

- 1 way nested

- 1/10 deg resolution (child nest)

- 30 hybrid layers (isopycnic and Z levels)
- Code: HYCOM 2.2

- Forcing: ERA40 and ECMWF

- Bathymetry: GEBCO (1 min)

- Backeberg et. al. Ocean Dynamics,

2014



Average hycom temp @3m for month 1

Average MODIS sst for month 1 320g
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Model Evaluation...
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PA offshore mooring site
comparison

Bottom temperatures at 176m
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PA offshore mooring
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reversals under-
estimated.

Small improvement
with new vertical
stratification.
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The Southern Agulhas Current
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MODIS SST 100372007

Large meander effects

- Case study March 2007

hycom 33T 7-14 Mar 2007 INALTO1 3m temperature 9-12 Mar 2007

a5°5

365

ar’s

33D§ a o o 0 0
0°E 22°E 24°E 26°E 28°E



Tracer evolution during a large meander event

Tracer concentration on day 1
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Where to from here?

- Improve vertical resolution over the shelf - sigma

layers?

. |ncrease horizontal resolution.

- How to actually define upwelling in a Western

boundary system?
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