Evaluation of Aquarius V4.0, V4.5, V4.51 SSS
using Argo data

Tong Lee

Focus on the comparison of L3 (EV)SCISM monthly SSS products with
Argo monthly, 1° gridded maps (from SIO and from APDRC).

Time mean values as well as temporal anomalies (total, seasonal,
and non-seasonal)

Different spatial scales (1°x1°, 3°x3°, and 10°x10°)
For global statistics, excluded 2 grid points in the Southern Ocean

with huge values in 10/2012 in V4.5 & V4.51 (there are other bad
values outside the Argo domain that were not analyzed)



Time-mean SSS (09/2011-05/2015)

T|me -mean SSS lef V4- Argo

T|me -mean SSS from Argo -SI0
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V4.5 has overall smaller time-mean regional biases than V4.0 & V4.51



Zonally averaged time-mean SSS and differences from Argo-SIO

(a) Zonally averaged time-mean SSS
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V4.5 has the least time-mean latitudinal biases overall
V4.51 mean —(+) biases in tropics (mid-latitudes) more pronounced



Global (Argo-domain) averages of SSS & differences from Argo

Global mean SSS
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Latitude-time plots of zonally averaged SSS diff. from Argo
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Latitude-time plots of zonally averaged SSS difference from Argo
without time mean
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V4.0 generally has the smallest seasonal anomaly biases in N high
latitudes, giving rise to smallest global seasonal STD (next slide)



Comparison of V4.0, V4.5, V4.51 STD w.r.t. to Argo-SIO on various

spatial scales for total, seasonal, & non-seasonal anomalies
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Temporal STD w.r.t Argo-SIO and between Argo-SIO & Argo-APDRC
on 1°x1° scale

Std dev of Aq SSSN Argo SIO 1 x1 scale Std dev of Aq SSS_ Argo-SIO 1 x1° scale
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* High-latitude STD dominated by seasonal
* V4.0 better than V4.5 & V4.51 in N. high lat. but slightly worse in S. high lat (also
see slide 6), resulting in similar global STDs shown in the bar chart (slide 7).



Temporal STD w.r.t Argo-SIO and between Argo-SIO & Argo-APDRC
on 3°x3° scale
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* High-latitude STD dominated by seasonal
* V4.0 better than V4.5 & V4.51 in N. high lat. but slightly worse in S. high lat (also
see slide 6), resulting in similar global STDs shown in the bar chart (slide 7).



Temporal STD w.r.t Argo-SIO and between Argo-SIO & Argo-APDRC
on 10°x10° scale
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* High-latitude STD dominated by seasonal
* V4.0 better than V4.5 & V4.51 in N. high lat. but slightly worse in S. high lat (also
see slide 6), resulting in similar global STDs shown in the bar chart (slide 7).



Summary

V4.5 has the smallest time-mean global, latitudinal, and
regional biases

V4.0 has the smallest seasonal anomaly biases, primarily due
to northern high latitudes

Similar global STD w.r.t. Argo for V4.0, V4.5, and V4.51 on
various spatial and temporal scales



