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[11 Seasonal to interannual variability of the Lombok Strait surface layer transport is
investigated. The geostrophic transport within the surface layer is estimated from the
cross-channel pressure gradient measured by a pair of shallow pressure gauges positioned
on opposing sides of Lombok Strait during 1996-1999. The Ekman transport through
Lombok Strait, derived from scatterometer winds, is less than 10% or ~0.15 Sv of the
estimated surface layer geostrophic transport. Monsoonal forcing is clearly evident in the
regional sea surface height anomalies (SSHA) as derived from the satellite altimeter
measurements. During the southeast monsoon, relatively low sea level is observed to the
south of Lombok Strait, with relatively high sea level to the north; conditions reverse
during the northwest monsoon. Estimated transports from the cross-channel pressure
gradient, winds, SSHA and thermocline depth anomalies all reveal interannual variability
associated with ENSO. Both the thermocline depth anomaly and the SSHA to the south of
the East Java coast correlate significantly (r = 0.7) with the Lombok Strait total surface
layer throughflow. The difference of SSHA from the south of the East Java

coast minus the SSHA north of Lombok shows a higher correlation (r = 0.84). These high
correlation values suggest that SSHA and thermocline depth anomalies can be used as
proxies for the Lombok Strait surface layer throughflow. Qualitatively, such proxy
transports agree with the surface transport inferred from the pressure gauges and Ekman
transport in Lombok Strait from 1996 to 1999, and also with direct velocity measurements

from current meter data obtained in 1985 and 2004-2005.
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1. Introduction

[2] As the only low-latitude interocean passage from
Pacific to Indian Ocean, the Indonesian throughflow (ITF)
plays an integral role in the global thermohaline circulation
and directly impacts the basin mass, heat and freshwater
budgets of these two large oceans [e.g., Bryden and Imawaki,
2001; Wijffels, 2001; Wajsowicz and Schneider, 2001;
Gordon, 2001] with possible bearing on the El Nifio Southern
Oscillation (ENSO) and Asian-Australian (AA) monsoon
climate phenomena [Webster et al., 1998]. Lombok Strait
is one of three major passages delivering the ITF into the
Indian Ocean. While most of the ITF inflow channeled
through Makassar Strait is advected to the Banda Sea before
exported to the Indian Ocean within the Ombai and Timor
passages, Lombok Strait provides a direct connection
between the Makassar Strait and the Indian Ocean
(Figure 1). Lombok Strait is located between the islands of
Bali and Lombok, which is part of an east-west series of
islands from Lombok to Timor that is collectively known as
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Nusa Tenggara (Figure 1). Nusa Tenggara is strongly affected
by the Asian-Australian monsoon system that is character-
ized by six-month reversals in the winds associated with the
southeast and northwest monsoon. The peak of the southeast
monsoon is in June—July—August while the northwest
monsoon peak is in December—January—February.

[3] The first Lombok Strait throughflow in situ measure-
ment was made during the Lombok Strait Experiment (LSE)
in 1985—1986 [Murray and Arief, 1988] and more recently
by the International Nusantara Stratification and Transport
(INSTANT) program that began in December 2003 [Sprintall
et al., 2004]. Murray and Arief [1988] reported that the
mean annual transport in 1985 was —1.7 £ 1.2 Sv (south-
ward) with a maximum transport of —4.0 Sv during the
boreal summer of the southeast monsoon. Hence, Lombok
transport accounts for 20—25% of the Makassar transport
[Susanto and Gordon, 2005], while the upper 100 m carries
50% of the total transport through Lombok Strait [Murray
and Arief, 1988]. From December 1995 to April 1999
Lombok Strait transport of the upper 100 m has been
inferred from a shallow pressure gauge array (SPGA
[Chong et al., 2000; Hautala et al., 2001; Potemra et al.,
2002, 2003]). The inferred surface geostrophic transport
through Lombok Strait showed strong variability over intra-
seasonal to interannual timescales. Of particular interest,
Hautala et al. [2001] showed strong northward geostrophic
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