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Sea Ice in the NCEP Forecast System
(3 different sea ice models)

• Sea Ice in the NCEP Climate Forecast System (CFS)
Dynamic-thermodynamic sea ice model
(from March 2011)

• Sea Ice in the NCEP Global Forecast System (GFS)
Thermodynamic sea ice model
(from May 2005)

• Drift model
Sea Ice Drift Model
(from 1993)
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CFS (Assimilation and Forecast)
9 hr Coupled Model (T574)

Forecast (first guess)
New GFS + MOM4 with Sea Ice

MPI-level Coupling
fcst.sh

Prep step
Hurricane relocation 

Data preparation
prep.sh

GLDAS
Global Land

Data Assimilation
lanl.sh

GDAS
Global Atmospheric

Data Assimilation
GSI

anal.sh

GODAS
Global Ocean Data

Assimilation
(and Sea Ice)

oanl.sh

Start here
IC files from 
Assimilation

(every 6 hour)
(Atm,Ocn, Ice, Lnd)

Time 00Z 

Courtesy: Shrinivas Moorthi (EMC/NCEP)
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Sea Ice “Assimilation” (Merging)

When sea-ice concentration is greater than (or equal to) 
15% from observation, sea-ice concentration is reset to the 
observed value in the guess field. New ice can occur in this 
case.
In summer, the melt pond effect on ice albedo  is 
considered in the Arctic.
When sea-ice concentration is less than 15% from 
observation, sea-ice in the guess field will be removed 
(treated to melt).
Quality control has been used to prevent sea-ice from the 
warmer water. (Ice analysis and SST analysis feedback)
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CFS (Assimilation and Forecast)
9 hr Coupled Model (T574)

Forecast (first guess)
New GFS + MOM4 with Sea Ice

MPI-level Coupling
fcst.sh

Prep step
Hurricane relocation 

Data preparation
prep.sh

GLDAS
Global Land

Data Assimilation
lanl.sh

GDAS
Global Atmospheric

Data Assimilation
GSI

anal.sh

GODAS
Global Ocean Data

Assimilation
(and Sea Ice)

oanl.sh

AM and OM 
Post

post.sh

Start here
IC files from 
Assimilation

(every 6 hour)
(Atm,Ocn, Ice, Lnd)

Time 00Z 

Verify
vrfy.sh

Archive
and

Distribute 
Data

to Users
arch.sh

Courtesy: Shrinivas Moorthi (EMC/NCEP)

Coupled Model
(T126) Forecast

(seasonal)
fcst.sh



SIF Workshop  Sept 19-21, 2011Sea-Ice in the NCEP Forecast System

Two essential components were done
before current CFS implementation:
A new Reanalysis of the atmosphere, ocean, sea ice and 
land over the 32-year period (1979-2010) is done to 
provide consistent initial conditions for:

A complete Reforecast of the CFS over the 29-year period 
(1982-2010), in order to provide stable calibration and 
skill estimates of the new system, for operational seasonal 
prediction at NCEP

CFS Reanalysis data:
http://nomads.ncdc.noaa.gov/NOAAReanalysis/cfsrr

CFS Reforecast data:
http://cfs.ncep.noaa.gov/pub/raid0/cfsv2
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Surface air temperature from CFSR (Sept) and
the difference amongst CFSR, R1, R2 and ERA40

Cold bias
in R1:
1.7K

than obs

CFSR is:
1.8K

Warmer
than R1
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Courtesy: Bohua Huang (COLA)

Sea Ice thickness from CFS Decadal test runs
(only change in ice albedos)
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Summary

• The new NCEP CFS that includes a dynamic 
thermodynamic sea ice model has been used in CFS 
Reanalysis and Reforecast and became operational in 
March 2011.

• Reasonable sea ice distribution has been produced in 
CFSR that helped improve many aspects of CFSR in 
the polar region such as the reduction of surface air 
temperature bias over the Arctic in September.

• Improvements are needed for sea ice in the next 
version of CFS (CFSv3) for both model and data 
assimilation, especially for the sea ice thickness. 
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Thank you!

Xingren.Wu@noaa.gov

CFS data:
http://cfs.ncep.noaa.gov

CFS Reanalysis data:
http://nomads.ncdc.noaa.gov/NOAAReanalysis/cfsrr
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