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Background - NWP assimilation activities

• Goal: Improve utilization of sounding data over the 
Arctic

• Arctic is a data sparse area - higher potential for impact 
of satellite observations

• SMHI: AMSU-B moisture data, 
• met.no: AMSU-A temperature data
• Improve use of lower tropospheric channels in RT 

forward model by ice surface emissivity modelling using 
prior ice information 

• Set up HIRLAM 3D-VAR with a system for this. Perform 
impact studies.
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Status – met.no

• HIRLAM 3D-Var has been adapted to use of AMSU-A 
brightness temperatures over sea ice

• Tuning and impact studies ongoing

• Draft reports for deliverables 2.2.2 and 2.2.3 available:
”Assimilating AMSU-A over sea ice in HIRLAM 3D-Var –
Initial method and some results”,
”Ice concentration input for assimilation of AMSU-A in 
HIRLAM 3D-Var”
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AMSU-A preprocessing and colocation chain
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New or modified elements of assimilation 
system

• Preprocessing
• Surface classification: determine 

ice/ocean/mixed
• Bias correction
• Quality control, cloud contamination removal
• Emissivities
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Emissivities

Initially: Use OSI SAF FY and MY ice 
concentrations with typical values of 
AMSU emissivities for these surfaces:
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Emissivity values from Toudal
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Comparison with constant emissivity, channel 2
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Comparison with constant emissivity, channel 5
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Possble further developments on emissivities

• Further tuning and adjustment of emissivities using 
background departure statistics

• Add regional/seasonal dependence to pure FY and MY 
AMSU emissivities? U. Bremen dataset? Others?

• Emissivity in control variable?
• Feedback of obs departures?
• Correlations of emissivities between channels?
• Other ideas?
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Assimilation experiments at met.no

First experiments:
• Establish reference with use of upper AMSU-A channels only, 

therefore emissivity set to one initially (including lower channels 
will be compared to this reference later)

• Allows also passive monitoring of lower channels
• Provides statistics for tuning of QC, bias correction, obs error

statistics, testing of emissivity formulations, channel selection etc
• First run: December 2004, now also later period (more details from 

Vibeke)
• Verification statistics produced: Ref with no AMSU vs Exp with upper 

channels over sea ice, verified against observations (EWGLAM)
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Example – verification results



Summary, further work
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• Data assimilation system prepared technically, 
and first impact studies have been performed

• Tuning of QC and obs error statistics to be 
continued

• Further refinements of emissivity formulation
• New impact studies to be performed as the 

system is modified
• Results from will be presented at the ITSC-14 

conference in Beijing 25-31 May 2005
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