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Temporal and spatial patterns of monsoonal upwelling
along Arabia: A modern analogue for the
interpretation of Quaternary SST anomalies

by Warren L. Prell* and Harold F. Streeter?

ABSTRACT

Several lines of evidence suggest that monsoonal circulation and its associated upwelling in
the Arabian Sea have experienced significant fluctuations during the past 10° years. To construct
an analogue model to interpret such changes, we have used the monthly average sea-surface
temperature (SST) data from Hastenrath and Lamb (1979) to define the temporal and spatial
pattern of upwelling along Arabia. Calculation of a local temperature anomaly (LTA, where
LTA = SST at 65E——coastal SST) removes the seasonal cycle and reveals that the largest
anomalies (corresponding to the lowest temperatures) occur during July and August between
latitudes 17N and 22N. To determine how the LTA is related to the monsoonal circulation, we
have used resultant wind data to calculate the Ekman transport along the coast of Arabia. We
find that the overall temporal and spatial pattern of mass transport is similar to that of the
local temperature anomaly. For the active summer monsoon (June, July, August), approx-
imately 66% of the variance in the LTA can be explained by a first-order linear model relating
the LTA to the Ekman transport. This result encourages us to believe that the micropaleon-
tologic-based SST estimates for the past 10° years can be interpreted as a response (in the form
of upwelling) to fluctuations of the monsoonal winds.

1. Introduction

Among the areas of major coastal upwelling, the western Arabian Sea is unique.
Here, upwelling occurs along the western boundary of an ocean rather than along
the eastern boundary, as it does in the Atlantic off Africa and in the Pacific off Peru
and Oregon. Thus, the Arabian Sea upwelling is not embedded in the equatorward
flow of an eastern boundary current in which cool water from higher latitudes is
advected into the upwelling region. Upwelling in the western Arabian Sea is a
summer phenomenon and is intimately associated with the Southwest Monsoon
circulation (Dietrich, 1973). The correlation between the upwelling off eastern
Africa and Arabia and the monsoonal circulation has been described as “the best
example of large-scale atmospheric forcing of the ocean” (INDEX, 1976).
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