
An assessment of the hindcasts (2007-2015) has been conducted last year and has highlighted improvements compared to the previous system thanks to the following updates: large-scale and objective correction of atmospheric quantities with satellite data, new freshwater 

runoff from ice sheets melting, global steric effect added to the model sea level, new Mean Dynamic Topography taking into account the last version of GOCE geoid, new adaptive tuning of some observational errors, new Quality Control on the assimilated 

temperature and salinity vertical profiles based on dynamic height criteria, assimilation of satellite sea-ice concentration, week constraint imposed on temperature and salinity in the deep ocean (below 2000 m) to prevent drift. 
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Comparisons PSY4free  /  PSY4bias  /  PSY4oper 

The current system degrades 

very little the temperature 

statistics but it improves a lot 

the salinity statistics. This 

allows having a more 

accurate description of the 

water masses. 

The trend of 3.09 mm/y 

corresponds to 2.2 mm/y we 

have added to the runoffs, in 

order to represent the recent 

estimation of the global mass, 

and 1 mm/y which represents 

the steric effect retrieved by the 

model. 

• Ideally, ratio=1  

• ratio < 1  => obs. error overestimated 

• ratio > 1  => obs. Error underestimated 
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The prescription of observation errors in the assimilation systems is often 

too approximate... 

a 

The objective of this diagnostic is to improve the error specification by 

tuning an adaptive weight coefficient a acting on the error of each 

assimilated observation. 

At the beginning… 

After 1 month of simulation… 

PDF of the ratio 

For the SLA, the a priori 

prescribed observation error is 

globally greatly reduced. The 

median value of the error 

changed from 5cm to 2.5cm in a 

few assimilation cycles.  

The SST anomalies in the equatorial Pacific 

clearly show the propagation westwards of TIW 

in the second half of the year. This is more 

pronounced during episodes of La Nina (mid- 

2007 and mid-2010). 

 

The error anomalies estimated by “Desroziers 

method” show that the error increases when 

these TIWs are more marked.  

When model SST and OSTIA SST are 

smoother, the error decreases. 

Density difference “OCT-DEC 2008 minus OCT-DEC 2009” in the equatorial 

Pacific (2°S-2°N) above 400 m depth (a-d) from the SCRIPPS Argo product (a), 

and the 1/12° PSY4 simulations (b-d). In a-d, the black line indicates the 2007-

2015 Argo mean position of the thermocline (25-isopycn). Depth differences 

between 25-isopcyn in “OCT-DEC 2008 minus OCT-DEC 2009” are shown in 

(e), with Argo (black), FREE (red), BIAS (green) and OPER (blue). 

2007-2014 SSH variability (diagnostics made with 1 point every 12 

horizontally and 1 day every 5) of the 1/12° PSY4 simulations (a,b,c) and 

SSH variability difference with the AVISO product (d,e,f). In the FREE 

simulation the fronts are misplaced. In the BIAS simulation, the fronts are 

better positioned but: 

- Cascading energy from large to small scales? 

- Impact of instabilities mechanism related to mean currents? 

To be confirmed … 
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FREE Anomaly of FreshWater Content (FWC) over the Arctic open sea domain defined in Rabe et al., 2014. FWC is 

given in km3 for the three 1/12° PSY4 simulations. 

In this all year round ice cover domain, no in situ and altimetry data are assimilated. However, we observe a 

significant larger amount of the FWC since 2014 in the OPER simulation for which along track altimeter data, 

satellite SST, in situ T/S vertical profiles and sea-ice concentration are assimilated, in addition to the 3D-VAR 

large-scale T/S biases correction. This suggests the more the system is constrained by observations, fresher is 

the Arctic Ocean. 

2007-2014 mean temperature (gray lines in a,b,c) and salinity (gray 

lines in d,e,f) at 110 m (top maps) and 1000 m (low maps) of the 

1/12° PSY4 simulations and their difference (color) with the 

SCRIPPS Argo product. 

Seasonal cycle removed 

OPERational PSY4V3R1 system was run over the  October 2006 – October 2016 period, starting from 3D temperature and salinity initial conditions based on the EN4 climatology. Two other simulations over the same period have been performed. The first one 

is a FREE simulation (without any data assimilation) and the second one only benefits from the 3D-VAR large-scale BIASes correction in temperature and salinity. The OPER simulation  
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