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Contribution
Assimilating temperature and salinity profile data
is promising to constrain the ocean component of
Earth system models for the purpose of seasonal-
to-dedacal climate predictions. However, assimilat-
ing temperature and salinity profiles that are mea-
sured in standard depth coordinate (z-coordinate)
into isopycnic coordinate ocean models that are dis-
cretised by water density is challenging. The study
compares two data assimilation schemes in Nor-
CPM: converting observations to the model coordi-
nate (Xie and Zhu, 2010) and interpolating model
state to observation coordinate.

NorCPM = NorESM+EnKF

In the study, the atmosphere component CAM4 has
a resolution of F19 (about 2 degree), and the ocean
component MICOM and sea-ice component CICE4
have a resolution of 2 degree on a tripolar grid.

Observations from EN4 dataset
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Observing System Simulation Experiments
• Forecast: 30 NorESM members (53 ρ-levels) in 1980-01

• Truth: EN4 objective analysis in 1980-01 (Good et al., 2013)

• Observations: truth + white noise (Levitus et al., 1994a, b)

• Mimic datasets: different observed vertical resolution, inhomogeneous sampling (e.g. upper 1000
meter observations only), or lack of salinity measurements

• EnKF-z: assimilating T and S in z-level

• EnKF-ρ: assimilating T, S in ρ-coordinate and synthetic layer thickness

Difference of RMSEs in the EnKF-ρ and EnKF-z for temperature
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Difference of RMSEs in the EnKF-ρ and EnKF-z for salinity
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Conclusions: EnKF-z outperforms EnKF-ρ for different dataset. The main reason is that converting
z-level observations into isopycnic coordinate introduces high uncertainties.

EnKF-z in real framework
Global assim statistics

2003 2004 2005 2006 2007 2008 2009 2010 2011

0

0.5

1

1.5

2

Year

T
e

m
p

e
ra

tu
re

, o
C

Assimilation statistics summary for temperature

 

 

bias
spread
obs_std
innov_std
spread + obs_std

2003 2004 2005 2006 2007 2008 2009 2010 2011
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

Year

S
a

lin
it
y
, 

p
s
u

Assimilation statistics summary for salinity

 

 

bias
spread
obs_std
innov_std
spread + obs_std

Assim statistics in depth
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Assim reliability

Reliability =

√
obs_var+mod_var√

innov_var
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Future work
Simultaneously assimilating different datasets, e.g.
SST, SSH, T & S profiles and sea ice.


