Comparison of Reference
Salinity Products

A. Manaster, T. Meissner, and F. Wentz
Aquarius Calibration/Validation Meeting
January 10t-12%, 2017

Remote Sensing Systems, Santa Rosa, CA




Comparison of Reference Salinities

* Want the best, most accurate long-term, satellite salinity climate data
record possible.
 Starts with making sure Aquarius salinities are accurate.

* In order to achieve this, we want our reference salinity (i.e., our
calibration reference) for Aquarius to be as close to ‘truth’ (i.e., ARGO
buoys) as possible.

e Currently using HYCOM for this purpose
* Navy operational model known to have problems
* How do these problems affect HYCOM'’s ability to capture ‘true’ salinity?




Questions to Answer

1. How does HYCOM salinity compare to
‘truth’ (i.e., ARGO buoys)?

2. How do other modeled salinities (i.e.,
those from the FOAM model) compare to
‘truth’?




Data

* HYCOM
* HYbrid Coordinate Ocean Model
* Navy operational model

* ARGO buoys
* Global array of 3,800 free-drifting floats

 Salinity data processed by several institutions. Used ARGO data from Scripps
for this project

* FOAM

* Forecast Ocean Assimilation Model
* Operational ocean analysis and forecast system run daily at the UK Met Office




Data

* HYCOM and FOAM data were regridded from their initial 0.25°x0.25°
resolution to a 1°x1° grid (the resolution of ARGO buoys)

* Only looked at salinity from the topmost ocean layer
* Compared salinity values from 60.5°S-60.5°N

* For this presentation, we will be mainly focusing on the comparison
between HYCOM and ARGO with a minor focus on the comparison
between FOAM and ARGO
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HYCOM-ARGO

* Previous two plots showcased HYCOM-ARGO biases in
2015 only.

e What do HYCOM-ARGO biases look like for the

entirety of the Aquarius data record (September
2011-May 2015)?




HYCOM-ARGO Monthly Mean Salinity Bias (Sep 2011 - May 2015) Before the beginning of
e o b, 2015 § 2013, HYCOM tended to
— ‘ underestimate ARGO in
the monthly mean sense
i.e., HYCOM was fresher
than ARGO

After February 2013, the
sign of bias appeared to
switch and HYCOM began
to overestimate ARGO in
the monthly mean sense
i.e., HYCOM was saltier
than ARGO
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FOAM fresher than ARGO in
North of the tropics. This is
the opposite of HYCOM,
which looks to be saltier.

Overall, monthly mean
biases between FOAM and
ARGO (for 2015) appear to
be roughly equal and
opposite to those between
HYCOM and ARGO
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Conclusions

* HYCOM looks to be saltier than ARGO buoys in the Northern tropics,
fresher at higher latitudes between ~30°-45° N/S.

* HYCOM fresher than ARGO (in the monthly mean sense) by
approximately 0.01-0.05 PSU from September 2011-February 2013.

HYCOM then becomes saltier than ARGO by a similar amount from
February 2013-May 2015.

* During the year 2015, HYCOM and FOAM have biases of similar

magnitude, but opposite sigh when compared to ARGO (HYCOM is
generally saltier, while FOAM is generally fresher).
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