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-- Can we use Aquarius Sea Surface Salinity to put constraints on uncertainty in freshwater flux forcing? e
-- How is variability in surface salinity related to variability in surface freshwater flux? ;
-- Can satellite-derived salinity provide limits on runoff?
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*The HYbrid Coordinate Ocean Model (HYCOM) is used as the ocean

forecast model at NRL -- Aquarius measures sea surface salinity from space

*The model has: -- Launched in 2011
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--1/12.5° (~9 km at the Equator) horizontal resolution -- Expected accuracy of 0.2 psu
-- K-Profile Parameterization (KPP) mixed layer model - For this project, along-track data were used (level 1 22 L 2 = . L — 5 __ 2 L 2 L —— <
- Thermodynamic, energy-loan sea ice model 2, version 3.0) The dominant feature of this map is high, In the tropics, high precipitation in the This map shows correlation between

tropics is well-correlated with low
salinity.

In the subtropical gyres (especially in
the south Pacific) precipitation is

negative evaporation and SSS (for easy
comparison with the other two panels).
The largest values show high
evaporation correlated with low salinity
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positive correlations. Positively correlated
precipitation and salinity indicate non-local
forcing. The tropics and the western pacific
are exceptions.

The system is forced with atmospheric output from the Navy Global
Environmental Model (NAVGEM), the operational forecast model of the
Navy.

The Ocean Rain Gauge at work

Does the ocean act like a “rain gauge”, with surface salinity responding locally and quickly to surface freshwater fluxes (precipitation and evaporation)?
Can global salinity measurements provided by Aquarius provide “error bars” for estimates of P-E?
We tested this concept in three regions.

--These maps show standard
deviation (variability) of SSS, PME,
evaporation and precipitation

ASSUME: Salt is conserved within the mixed layer (mixed layer depth, or MLD, is obtained from the model).

CALCULATE: satellite salinity*(MLD+n) = model salinity*MLD where 7 is change in depth from excess rain (the “adjustment” to flux necessary for model salinity
to match satellite salinity)

FW flux is the change in n with time. Multiply by density of freshwater, so that units are kg/m”2/s. All results smoothed with 30-day running average.

e o Th the western paciic (see maps at right for the location of the box), the |
. estimates of SSS from Aquarius follow the model SSS closely, replicating . 5 . - R -

both the seasonal cycle and the long-term trend. Aquarius results are from 10081608 TeOW miow cow -- In subtropical gyre regions where

daily averages over the region, smoothed over 30 days. variability is lower in all quantities,

variability is due more to evaporation

-- High PME variability in the tropics
and western boundary regions is in
regions of high precipitation variability

Results: |than precipitation
-- In this region, the satellite measured salinity is well correlated with the . .
- —modl measurements. --Together with correlation maps
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