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Report A: Preliminary Report on Benguela Nifios
by Dr. Pierre Florenchie

Benguda Nifios are intermittent, acute, extreme warm events a the border
between the southward flowing Angola Current and the Benguela upwelling system
off south-western Africa (Shannon et d. 1986). These anomaoudy warm events have
dramdic effects on the fisheries and the dimate of the region. They induce srong
ranfal anomdies (Rouault e d. 2002) and dregticdly modify fish digtribution and
abundance (Boyer et d. 2001). The collapse of the Namibian sardine stock after 1974
followed a protracted Benguda Nifio in the early 1970s, the effect of which was
aggravated by overfishing (Boyer and Hampton 2001). More recently, the 1995 event
had a dragic impact on the whole ecosysem with a 4-5° southward shift of the
sardine population, associated with high mortdity and poor recruitment of the mgor
pelagic fish species (Boyer and Hampton 2001). Benguda Nifios express themsdlves
as abnormdly and persstert high sea surface temperatures (SST) aong the coast of
Angolaand Namibia

According to many authors the equatorid interannud variability patern in the
Atlantic is smilar to the ENSO phenomenon in the Pacific, but is wesker and not sdlf-
sudtained (Sutton et d. 2000; Chang et d. 2000; Servain et d. 1999; Zebiak, 1993).
Benguela Nifios occurred in 1934, 1949, 1963, 1984 (Shannon et a. 1986) and more
recently in 1995 (Gammesrad et d. 1998). Such episodes are less frequent and less
intense than their Pecific counterparts, and they tend to develop south of equator. To
explan the origin of dimae anomdies in the eadtern tropicd Atlantic Hirgd e 4.
(1983) have suggested a causdity chain of amospheric-oceanic anomalies across the
basin. Rather than being locdly forced by wind anomadies, equatorid warm anomalies
could be linked to a relaxation of zond wind dress in the western equatorid Atlantic,
as shown by Deecluse et d. (1995) in a study of the 1984 event based on a smulation



of the tropica Atlantic ocean. A recent investigation (Florenchie e a. 2002) has
demongtrated unequivocaly that the 1984 and 1995 Benguela Nifios originate as
temperature anomalies on the tropica thermocline, propagate zondly from there, turn
south on reaching the west African coastline and outcrop only on reaching a specific
areq, cdled the Angola-Bengued frontal zone (Meeuwis and L utjeharms 1990).

Picaut (1985) had suggested that eastern tropicd oceans were primarily
governed by remote wind dress effects through equatorid wave dynamics. Abnorma
changes of trade wind regimes may trigger Kelvin waves that subsequently propageate
essward adong the equator, inducing a deepening or a lifting of the thermodline.
Vaidions of the thermocline depth initiate strong subsurface temperature anomalies
al the way long (Delecluse e d. 1994). However, Kevin waves can be detected at
the surface by their sea-level sgnature and thar fast phase speed, of the order of 1 m/s
(Picat and Busdachi 2001). In this sudy we comprehensvely explore this
mechanism in the equatorid Atlantic Ocean and assess its ability to create a variety of
sea surface temperature anomdies on the southreastern sde of the basin, eg. the
coadtd shelf off Angolaand Namibia

Some authors have suggested a possible link between ENSO and the Atlantic
equatorid variability through amospheric teleconnections between the two oceans
(Delecluse e d., 1994). In a modeling study Saravanan and Chang (2000) have
described a surface wind dress sgnd over the western equatorial Atlantic associated
with ENSO. But Latif and Barnett (1995) have found that the dominant response in
the Atlantic to ENSO is a lowering of SST in the equatorial area. In a study based on
obsarvations Enfidd and Mayer (1997) have shown that easterly winds are intensfied
in the western equatorid Atlantic in response to Pecific warm events but that they do
not produce strong loca changes of SST. These teleconnected wind anomalies do not
give rise to ggnificant correaions of SST in the eastern equatorid Atlantic with the
Pecific ENSO. Curtis and Hagtenrath (1995) concluded in ther dudy that wam
events in the Pacific induce only a modest warming in the western tropica Atlantic
whereas Ruiz-Barradas et al. 2000) and Zebiak (1993) found no sgnificant impact of
ENSO on the Atlantic Nifios (equatorid Atlantic ocean vaidhility). In this sudy we
show that the seasond or locdly forced fluctuations of the thermocline can modulate



considerably the response of the eastern tropica ocean in terms of SST to zond wind

variations above the western side.

Other minor warm (1986, 1988) and cold events (1969, 1982/83) in the
southeast Atlantic have been dso partly documented (Carton and Huang 1994,
Waker 1987; Boyd et d. 1987). It gppears from these sudies that the digtinction
between Bengudla Nifios and other warm events is not dways clear. A quantitative
definition of warm or cold events is dill missng. This dudy intends to daify the
differences between Benguda Nifios and other warm events and to provide a

description of cold events as well.

To invedtigate the origin and the verticad dructure of each episode, various sets
of obsarvations (sea surface temperature, sea level and wind anomdies) will be used
and complemented by modd smulations of the tropicd Atlantic Ocean. All warm and
cold events that occurred in the southeast Atlantic from 1982 to 1999 will be
described and andysed with a specid attention given to the mgor ones. An additiona
motivation is to assess the possbility of forecasting such events, particulaly the
extreme cases, on an operaiona basis. Hence this first investigation should address

the following questions:

- what are the actud spatid and tempora scales of warm and cold events in the
South-east Atlantic?

- what are the underlying mechanisms driving the various events?

- how Benguedla Nifos differ from other warm events?

- are these events predictable?

Optima interpolation sea surface temperature data (Reynolds, 1994) will be

anaysed to assess the location, frequency, duration and spatial coverage of the surface

manifedation of various warm and cold events occurring in the esstern Atlantic.
Topex/Poseidon sea level and ERS wind anomdies recorded during various events



will be described. Then, OPA modd outputs have to be compared to observations and

dudied at different depths to understand the origin of the different anomalies and their
vertical structures.
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