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An oceanic data synthesis system which enables us to directly integrate ocean mixing observations was constructed. We applied

a 4-dimensional variational data assimilation approach to do this. The data synthesis system is improved in representation of ocean

mixing in conjunction with some sophisticated model and data synthesis schemes. We can successfully obtain an adjoint sensitivity

of ocean mixing parameters to a realistic temperature and salinity observations. Ocean data synthesis experiments are now carrying

out to generate an improved ocean state estimation.
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1. Introduction

Ocean mixing is key dynamics which determine how oceanic
gyres and circulations are formed; in particular meridional
overturning circulations are. Recently, the number of direct and
indirect observations for the ocean mixing is getting increasing.
Within this background, an ocean state estimate with such new
observations is focused on.

Here, we have constructed a new data synthesis system
applying a 4D-VAR adjoint method, which can provide an
improved state estimation to which recent ocean mixing

information is incorporated.

2. Data Synthesis System

Estimated State of global Ocean for Climate Research
(ESTOC) system is used as a basic platform ([1]Osafune et al.,
2015, [2] Doi et al., 2015).

The used OGCM is version 3 of the Geophysical Fluid
Dynamics Laboratory (GFDL; NOAA, USA)Modular Ocean
Model (MOM3) ([3] Pacanowski and Griffies, 2000). This is a
quasi-global model covering the region between 75°S and 80°N.
The horizontal resolution is 1¢ in both longitude and latitude and
involves 45 levels.

The data synthesis method is based on 4D-Var. An adjoint
approach is applied for physical parameters, a Green's function

approach ([4] Menemenrlis et al., 2005) biogeochemical ones.
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3. Results

Figure 1 shows spatial distributions of adjoint sensitivity of
model mixing parameters to a historical ocean temperature and
salinity observations. The allover pattern of some sensitivity
is seemingly related to bottom topography, which is largely
consistent with previous studies. (e.g., [5] Liu et al., 2014).

This sensitivity is useful and essential model variable to
integrate mixing observations since it clearly shows information

to reduce cost values in the 4D-VAR data synthesis system.

4. Discussions

Our system can provide a prototype dataset, which is useful
for dynamical analysis of global changes in conjunction with
ocean circulations and gyres to re-access the estimation for
oceanic heat and mass transports. It should contribute to better

understanding of global changes.
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Fig. 1 Adjoint sensitivity of ocean mixing parameters calculated by our 4D-VAR system. Historical temperature and salinity data is applied to obtain

this distributions.
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