rschimitt@whoit.edu




"How inappropriate
to call this planet
Earth when clearly it
is Ocean”

- - Arthur C. Clarke
Nature, 1990

The Oceans have low
albedo and thus absorb
most of the solar
-Ea,d'latwn 19,61dﬂﬂ on | th &

*capacﬂ:y ofﬂié ———
ﬁatmospherehand,ﬂl%nf




Rain S
()

Transpiration

Evaporation § §
Evaporation




S

Global Water Reservoirs and Fluxes
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Ocean and atmosphere compensate in meridional water transport,
dwarfing the flow of rivers. Equivalent latent heat flux is
significant fraction of planetary heat flux.
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[% We know rather little about oce
- freshwater fluxes because “Wa
Cycle” research has focused 6?11_2

p and atmospheric processes, aﬁ
~ neg Iecﬁed the much larger oce ANi
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Surface salinity distributions are closely tied to
E-P patterns
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Sea Surface Salinity
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Salinity also affects sea level estimates.
Thermosteric (top) and Halosteric effects

(bottom) for 1992-20011n three models.
- Stammer et al, 2009
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Departures in temperature in °C (from the 1961-1990 average)
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The Water Cycle May Accelerate
With Global Warming

A warmer atmosphere
will carry more water
vapor, because of the
exponential increase of
vapor pressure with
temperature.
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L..,“ |l Data Homogeneity: OAFlux
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|l Data Homogeneity: GPCP

VPca of 'GPCP pre'
» Changes in

1987 (SSM/I)

» ENSO signal
clearly visible
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Atlantic Ocean Salinity Changes
1990s compared to 1960s

Sea Surface Salinity

Antarctic Equator Arctic
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g Strait export, tropical rainfall,
hflow to Indian in the Paci







« The ARGO program of
3,000 profiling floats is
providing vertical
profiles of temperature
and salinity every ten

;days as the floats drift. It

About 1 hour at surface

Recording
temperature
and salinity

as it rises

|

.. .
system. However, it

_stops at S m depth and




Surface drifters can be equipped with
foul-proof salinity sensors; its time to
move beyond 30 year old technology
that provides a few months protection
at best. There is a great need for an
in-situ SSS observing system!

' _“" Photograph courtesy of Mark Swenson, NOAA/AOML
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Recent ICSU “Visioning” ex
on most important climate ch
questions:
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~* Changes in the water cycle are of
| tremendous consequence for society
(droughts, floods).

 Most of the water cycle occurs over the
oceans.

* Changes in the water cycle have impact on =
salinity and seawater density, and thus ’
modulate oceanic mixing, heat storage, sea

level and the MOC.
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Strong inter-annual to decadal variability in salinity can
be seen, and present observing systems cannot distinguish
this variability from that due to warming induced trends.

These salinity signals are due largely to changes in
evaporation and precipitation over the ocean; river
discharges and glacial melt play only a minor role.

An improved upper-ocean salinity data set could be
assimilated into models and used as an additional
constraint on estimates of the water cycle.

New observing capabilities for salinity must be realized
and utilized to monitor this key element of the climate
system. This requires investment in new technology,
broad deployment and careful quality control.

(AQUARIUS, ARGO, SSS from Drifters,
Thermosalinographs on the VOS)

Process studies are also necessary.
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A Salinity Process Study

Objectives:

What processes maintain the
salinity maximum?

Where does the excess salt
go?

What processes give rise to
temporal variability?

What is the larger impact on
the shallow overturning
circulation?
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Location advantages:

>Low

>Low precip 1D
phys.

>Modest eddy activity

>Source of water for northern
tropical thermocline

>Stable S for Cal-Val
> Warm (better for Aquarius)

> Leverages other resources:
24 N section, Pirata Array,
ESTOC time series (Canary
Islands)

> Logistically tractable
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A “Cage” Experiment




- The surface skin T and S 1s an impo
for remote sensing. Micro-sensors
profiling instruments can

A new “worlds

smallest C/T
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Though 30 year old technology has
served us well, we must invest 1n
new salinity sensing technology

(As I have been saying since OOSDP

~15 years ago)

* Long-term fouling resistant cells, with
lifetimes of years not months.

=~ » Micro T/C for surface skin and

microstructure and mixing measurements

« Refractive index approaches using modern
fiber-optics



Process Study described at:

 www.ldeo.columbia.edu/~agordon/reports

Aquarius SAC-D Meeting (21-23 October) at:
* http://www.conae.gov.ar/AQ SAC-D 5thScienceMeet/indexe.html




