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ABSTRACT

The large-scale atmospheric circulation of the Brazil-Atlantic sector is studied in relation to extreme
rainfall anomalies in two large regions of Northeast Brazil (Nordeste). Long-term rainfall series, aerological
records of stations in South America, and ship observations over the tropical Atlantic form the data base
for this study.

Departure patterns of meteorological elements over the Atlantic are investigated for composites of ex-
tremely dry and wet years in the southern and northern Nordeste. Southern Nordeste’s peak rainy season
is around November/December. The wet years in the southern Nordeste are marked by negative pressure
departures over the South Atlantic, weak onshore southeast trades and anomalously cold waters along the
south Brazil coast. These features appear to be related to Southern Hemispheric frontal systems. During the
dry years, departure patterns are nearly reversed to those of the wet years. Northern Nordeste receives its
maximum rainfall in March/April. Rainfall variations are modulated by the latitudinal displacement of the
baric trough and confluence axis over the equatorial Atlantic and concomitant sea surface temperature
anomalies. Case studies of recent extreme years indicate the possible existence of a local meridional circu-
lation. The more northerly position of the convergence band over the Atlantic, the anomalously cold waters
to the south of the equator and the subsidence in the southern portion of the thermally-induced meridional
circulation cell over the Nordeste, characteristic of drought years, are all unfavorable for rainfall in Northeast
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Brazil.

1. Introduction

Variations of circulation and climate in low lati-
tudes have attracted considerable attention in recent
years. Northeast Brazil stands out prominently among
the tropical regions as an area in which rainfall un-
dergoes a dramatic change from year to year. The
severe 1958 drought in particular is remembered for
its serious socio-economic consequences. Such events
exemplify the need to understand the dynamic causes
of drought and to develop a basis for its prediction.

The climatic hazards of Northeast Brazil (Nord-
este) have long stimulated the curiosity of researchers
in Brazil (Sampaio Ferraz, 1950; Serra, 1956). In re-
cent years the climate and circulation of the northern
Nordeste (Fig. 1) have been studied by Namias
(1972), Ratisbona (1976), Hastenrath and Heller
(1977), Markham and McLain (1977), and Moura
and Shukla (1981). Namias (1972) proposed an in-
terconnection between rainfall in Ceara and cyclonic
activity over the subpolar North Atlantic. Hastenrath
and Heller (1977) demonstrated that extreme hydro-
meteorological events in northern Northeast Brazil
are related to the equatorward expansion of the North
and South Atlantic highs, the location of the enclosed
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confluence axis and cloudiness and precipitation belts
over the western tropical Atlantic, as well as sea sur-
face temperature (SST) anomalies in the tropical At-
lantic. Markham and McLain (1977) likewise found
a high correlation between rainfall and South Atlantic
SST. Moura and Shukla (1981) conducted an exper-
iment with the GLAS General Circulation Model,
using as input an SST anomaly pattern as demon-
strated by Hastenrath and Heller (1977). They con-
cluded that the juxtaposition of a warm anomaly in
the North Atlantic and cold anomaly in the South
Atlantic is conducive to a thermally direct circulation
with subsidence over Northeast Brazil and the adja-
cent equatorial Atlantic. Annual rainfall in the south-
ern portion of the Nordeste differs remarkably from
that of the northern Nordeste (Ratisbona, 1976).
Kousky and Chu (1978) hypothesized that the cir-
culation components involved in rainfall production
vary between these two regions. Therefore, a mosaic
of regional studies seems desirable, whereby the rain-
fall anomalies in the southern and northern Nordeste
are analyzed in relation to variations in the large-scale
circulation.

The present study utilizes a large data set described
in Section 2 to investigate the extreme climatic events
in the Nordeste and associated surface circulation
over the Atlantic as well as upper air circulation over
tropical South America. Section 3 describes general






