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Background and Relevance

We often think of ENSO as a zonal “sloshing”....
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.. but here we consider ENSQO’s role in meridional redistribution:
draining the warm mass that accumulates under normal trades.
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Background and Relevance

The western boundary currents act counter to the larger mid-basin flows:
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The WBC RMS is perhaps 40% that of the mid-basin transport,
but has not been previously measurable.
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Background: Mean circulation
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The Solomon Sea carries the western boundary transport of the South Pacific to the equator,
balancing the interior-basin contributions.

Although assumed important, previously it was only known as a residual of the others.

Its flows are complex and multi-layered, with sources from both mid-basin
(via a subsurface current along the coast of Australia) and a
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Questions and issues:

* How does the mass transport vary on ENSO
and slower timescales?

* How do the heat and salt fluxes vary, and how
do they contribute to the equatorial region?

* Are gliders an appropriate tool for measuring
western boundary currents?
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< 500-1000 m —

Autonomous
Low power
< 3-4 km (~4 hr) — Cheap

20-25 cm/s (~20km/day)
Range 5 months ~ 2500+ km Long endurance

Infer velocity from glider drift

The Spray glider is essentially
an Argo float with wings and
moveable batteries.

It has no forward propulsion
(thus very low power use).

oom

- aft of wings it shown rotated 90°

f CTD
COMPASS 160 cell )]DT'-‘ /md.ﬂh hl(;:?ﬂ(! ““""‘
Moveable battery packs * | Pump Oil bladder :

control flight orientation

<«—— 2 meters long, weighs 50kg (2 people to operate) ——
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- Fieldwork: Strategy

26 missions, 46000 km

glider sampling since mid-2007
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Quality:

Absolute
-average
velocity

Mean and annual cycle

Most of the mean transport is in the WBC,
But most of the annual cycle variation is in
mid-basin (the same is true for ENSO).

Maximum inflow in Sep-Oct (light blue).
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Mean absolute crosstrack currents as a function of depth

45 glider sections across the Solomon Sea. Mid-2007 through 2013
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Quality: Well-resolved time series
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The raw transport values are noisy.
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Connection to ENSO

Solomon Sea gllder transport (black) and ENSO (N|no3 4, SST color shading)
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Solomon Sea transport lags central Pacific ENSO. It is part of the recovery and recharge.
It is NOT a predictor/precursor of El Nifio, but forms a substantial part of the recharge:

+8 Sv, even for small/moderate events.



Solomon Sea contribution to basin heat transport
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The Solomon Sea contribution to
temperature anomalies in the

equatorial zone can be estimated
as the integral of vI'’ across the
Solomon Sea glider section dss:

ffv( T'—T,)dzds/Vol, where:

v, T = glider velocity and temp.
T, = volume-mean temperature
of the basinwide region.

Vol = Region volume (~107 km?3)

Its variability is about 40% as large
as the rate of change of dT,, /dt.



Future Directions

The Solomon Sea is NOAA’s testbed
for glider monitoring of WBCs

We have shown that gliders are a cheap,
feasible method to do this, even in a remote
region without infrastructure. Their sampling
characteristics are well-matched to the time
and space scales of WBCs.

We will monitor the Solomon Sea for 10 years (mid-2017), compare to Argo, satellite
and model estimates of the transports and fluxes, and evaluate the need to continue.

The next target should be the corresponding WBC in the Northern Hemisphere
(Mindanao Current). With Argo and TAO defining the interior-basin transport, this
would enable a complete description of subtropical-equatorial mass and heat exchange.



