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Using the straightforward EnOI scheme may result in some problems which are related with the 
layer thickness as model variable in HYCOM.

To overcome this problem, a new EnOI scheme is proposed: first assimilate the layer thickness 
and adjust the model variables as thickness, velocity components, then the temperature and 
salinity are respectively assimilated. Its validity is checked by single points experiment.

Continuous assimilation experiment in 2004 suggests that the model states in upper ocean can be 
remarkably improved by Argo profiles using this EnOI scheme.
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EnOI：
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An example using the straightforward EnOI
scheme at Argo float: 2900253
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Only one iteration cannot assure its optimality.

Optimal analysis:

i) Converting Argo profiles into the observations at 
model layers.

ii) Assimilating the “observed” thickness, and only 
adjusting the model states as current components and 
layer thickness.

iii) Reanalyzing the layer thickness with minimal 
thickness constraint as Thacker(2007)

iv) With fixed layer thickness, respectively assimilating 
the “observed” temperature and salinity, and only 
adjusting itself. 

New EnOI Scheme for Argo Profiles
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Now, the observation operator is uncorrelated with layer 
thickness so that  it can ensure the final optimality.
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An Example with Constraint Analysis 
for Thickness
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Example of applying the new EnOI
scheme at float: 2900253 
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Maps showing mean Temp (left) and Salt (right) along 
Equator over 2004: no assim, assim, and WOA01.

The difference of mean Temp (left) and Salt (right) along 
165ºE over 2004 between: no assim (top), assim (bottom) 

and WOA01.

The difference of mean Temp (left) and Salt (right) along 
Equator over 2004 between: no assim (top), assim (bottom) 

and WOA01. 

Depth profiles of temperature and 
salinity RMSEs for no assim (Black), 
assim (Red) and assim_local (Blue), 

and climatolgy (WOA01, green).
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Problems with the Straightforward EnOI Scheme

Continuous assimilation experiments in Pacific
HYCOM Model
Domain: 95ºE~70ºW, -28ºS-52ºN; Horizontal: 42~72 km; Vertical: 22 layers, potential density from 
18.0 to 28.84; Forcing:  ECMWF with 6h; Lateral boundary: GDEM relaxation

Table 1 summary of experiment design
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