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IOMASA data processing at DTU

• Emissivities at AMSU-A&B 
frequencies

• Advanced statistical retrieval
– SST, WS, WV, CLW, C, F,Tice

– Near real time processing

• Web-site for distribution
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EMISSIVITIES 

• Emissivities at AMSU-A and AMSU-B 
frequencies
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AMSU emissivities - Theory
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AMSU emissivities - Theory
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AMSU emissivities - Theory
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AMSU emissivities - Theory

The assumptions are that:

the atmospheric attenuation can be reasonably 
approximated by absorption coefficient and 
reference temperature, and 

in the following application we will assume a 
minimal water vapor load so the main contribution 
to the absorption is from oxygen.
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Emissivity – AMSU

Specification of areas
Kara Sea (FY)
(76.5 – 77N, 77-79E)
N. Greenland (MY)
(84-84.6N, 32-35W)
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Emissivities – AMSU-A - FY
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Emissivities – AMSU-B    - FY
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Emissivities – AMSU-A - MY
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Emissivities – AMSU-B - MY
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Emissivities – AMSU – MY
Covariances

Correlation Matrix 2004 11 28 2004 12 10

23A 31A 50A 89A 89B 150B 180B mean min max stdv

23A 1.000 0.958 0.671 0.514 0.010 -0.006 -0.020 0.874 0.853 0.891 0.009

31A 0.958 1.000 0.668 0.658 0.087 0.053 0.000 0.830 0.810 0.850 0.009

50A 0.671 0.668 1.000 0.713 0.468 0.433 0.469 0.802 0.780 0.821 0.012

89A 0.514 0.658 0.713 1.000 0.757 0.715 0.560 0.748 0.728 0.778 0.013

89B 0.010 0.087 0.468 0.757 1.000 0.969 0.791 0.749 0.737 0.788 0.014

150B -0.006 0.053 0.433 0.715 0.969 1.000 0.895 0.765 0.742 0.826 0.024

180B -0.020 0.000 0.469 0.560 0.791 0.895 1.000 0.882 0.811 0.962 0.043
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Emissivity at AMSU-A and AMSU-B frequencies

Status
• Program code delivered to met.no

To do
• Seasonal variability

– Improved water vapour correction (HIRLAM)
– Improved Ta (HIRLAM)
– Incidence angle dependence (from U-Bremen)
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Least squares optimal estimation 
from AMSR-E data  
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Estimation theory - 1

T A ( f , θ , p )   =   F   ( S S T , W S , W V   ( z ) , C L W ( z ) , T a i r ( z ) , T i c e , C , e t ( f ) . . . ) ( 7 . 1 ) 

T A   =   F ( p ) ( 7 . 2 ) 

p   =   ( S S T , W S , W V , C L W , T , C , F ) ( 7 . 3 ) 

T A   =   M p ( 7 . 4 ) 

M i j   =   
δ   T a p i 

δ   p j 
( 7 . 5 ) 
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Partial derivatives
Atmosphere
Ocean surface
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Estimation theory - 2

p ˆ    =   (   M t M   ) − 1   M t   T a p ( 7 . 6 ) 

T A   =   M p   +   e ( 7 . 7 ) 

p ˆ    =   (   M t   S - 1 
e 

    M   ) - 1   M t   S - 1 
e   T A ( 7 . 8 ) 

S ˆ    =   (   M t   S - 1 
e 

    M   ) - 1   ( 7 . 9 ) 
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Estimation theory - 3

S ˆ    =   (   S - 1 
p   +   S - 1 

D   ) - 1 ( 7 . 1 0 ) 

S ˆ    =   (   S - 1 
p   + M t   S - 1 

e 
    M   ) - 1 ( 7 . 1 1 ) 

p ˆ    =   (   S - 1 
p   +   S - 1 

D   ) - 1   (   S - 1 
p p 0   +   S - 1 

D p 1   ) ( 7 . 1 2 ) 

p ˆ    =   S ˆ    (   S - 1 
p p 0   +   M   t   S - 1 

e T A   ) ( 7 . 1 3 ) 
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AMSR-E parameter retrieval February 15, 2004

Ice concentration MY-fraction Ice temperature Error

SST Wind Speed Water Vapour Cloud liquid water
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AMSR-E Sea surface temperature
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Web data distribution 
of selected satellite retrievals   
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DTU IOMASA Web site http://www.seaice.dk/iomasa
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U-Bremen ice 
map with 
IFREMER 
merged AMSR 
and QuickSCAT 
ice drift
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AMSR-E and AMSU total water vapour 
December 5, 2004 (run since 12/7 2004)
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CLW and R-factor 2004 05 07
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OI-SAF products in browser 
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OI-SAF ICE January 3-5 2005

3 4

5 6
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OI-SAF products in browser 
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OI-SAF products in browser 
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www.seaice.dk - web server log

http://www.seaice.dk/
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