
Implementation of AMSU-A usage over sea-ice in
DMI-HIRLAM

J. Grove-Rasmussen and B. Amstrup
E-mail: jgr@dmi.dk and bja@dmi.dk
Danish Meteorological Institute

Lyngbyvej 100, DK-2100 Copenhagen, Denmark

Abstract
���������
	���
�	������������������������� "!�#$!%!'&(&$)+*�)+,-!�#$)/.102!'0" 234.'5(�768!'&9#$)+0�:;&9<=&9#9�7*>�"!'&�?@�8�70A*B.C D)/E"�7 F#9.
G &9�H�I��J���K=L����2K=M����N5(!' ")+!'0D6O�� "!�#$!P.RQ'�85�&9�7!S��)+6O�H3T5$.1*VU�J�����W1X7YZ!'0D 
U�J�����X7[\)+0]!' " ")/#$)+.10%#9.
#$����.'^@�85(!�#$)/.10"!',-,/< G &9�7 _ "!�#$!H.`Q'�85�.=6O�7!'0"&8acbc5(�8^D!�5(!�#$)/.10"&d�D!7Q'�e!',+&9.H?@�8�70%*�!' ���3T.'5 G &9��.'3f "!�#$!H.RQ'�85
,+!'0" gac�������OhC#9�70D ��7 G &9��.'3� "!�#$!B5$�7i G )/5(�7&j68!',-6 G ,+!�#$)/.10_.'3�0��8kl?D)+!'&d&$#$!�#$)+&9#$)+68&d3T.'5��7!'6m�
& G 5(3T!'6O��#�<C^@�'n
!'0" ; "�8#9�85(*�)+0"!�#$)+.10_.'3o^D5$.'^@�85d�85$5$.'5�6O.`QS!�5()-!'0"6O�p*�!�#95()-6O�7&8a

���"�e)+*B^D,/�7*��70q#$!�#$)/.10_.'3I6m�"!'0�:'�7&�)-&�)+0_#$�")+&d&$# G  �<Z#9�7&$#9�7 ;3T.'5�.'?D&9�85(QS!�#$)/.10D&d.RQ'�85�&9�7!S��)+6O�'nr!'0D %#$���
)+*B^r!'6O#�)+&d3T. G 0" _#9.�?@�e0�� G #95m!',@#9.Z&$,+)/:1�s#d^@.1&$)/#$)/Q'��.`Q'�85�tu "!R<C&�)+0;v1!'0 G !�5$<%w�x'x1YCa

DMI-HIRLAM
������*B.= ��7,y&9<C&$#9�7* G &9�7 \34.'5z#$�")+&{�Oh=^y�85m)+*B�70s#{)+&j#$����^"5$�8Q=)/. G &{.'^@�85(!�#$)/.10"!',y,/.=68!',y���
	cQ'�85(&$)+.10P.'3f#$���

�	|������� }�K=!'&$&H�8#B!',~a/n{w�x'x1wC�d��*�&9#95 G ^��8#B!',~a/n{w�x'x1�C�d��*�&9#95 G ^gn�w�x'x��s�ma������_*B.= ��7,z&9<=&9#9�7*�k�)/#$�
�������o���l "!�#$!S��!'&$&()+*�)+,+!�#$)+.10�)+&c5(�8:1)/.10"!',f}�� G &9#$!�3�&$&9.10P�8#{!',~a/n=w�x'x�X��"��)+0" D&9�'.':e�8#{!',�a/nCw�x'x�XR�{!'0" Z0"�7&9#9�7 
k�)/#$�H3T. G 5I ")��@�85$�70s#f5$�8:1)+.10"&�}�&9�8�dE": G 5(��Xj3T.'5c!'0B)+,+, G &$#95(!�#$)/.10p!'0D �#$!�?r,/�z.'3D#$���z^@.1&$)/#$)/.10H!'0" H5$�7&9.1, G #$)/.10
3T.'5{#$����QS!�5m)/. G &�*�.C ��7,-&m�mao������,+!�5(:'�7&9#{*B.= ��7,r!�5$�7!P}����
	���
�	|�������%�|�p�j�"!'&�,+!�#9�85m!',D?@. G 0" D!�5()/�7&�3T5$.1*
�j� �;������nDk����85(�7!'&�#$���H)+0"0��85�*B.= ��7,+&��"!7Q'�u,+!�#9�85(!',�?y. G 0" "!�5()/�7&z3T5$.1*�#$���7)/5�& G 5$5$. G 0D ")+0�:u
�	����f���
*B.= ��7,~ac���"�����
	���
�	��������>!'0"!',/<=&$)+&z!'0" _3T.'5$�768!'&9#$)+0�:�&$<C&9#9�7*�6O.10"&$)+&9#$&z.'3o#$���e�u ")+*��70"&$)/.10"!',rQ�!�5()+!S�
#$)/.10"!',f "!�#$!Z!'0D!',/<C&()+&�&9<=&9#9�7*Vk�)/#$�;!'0F!'&$&$)+*Z)+,+!�#$)/.10_k�)-0" �.Rk�.'3I�Z��. G 5(&7nD!'0" 
!Z34.'5(�768!'&9#�*�.C ��7,gk�)/#$�
�1x
,+�8Q'�7,+&e5$�7!'6m�")+0�:
#$���]X8x]�"b�!%^"5$�7&$& G 5$��,/�8Q'�7,c��!�?@.RQ'�\#$�")+&e!;68,-)+*�!�#9.1,/.':1)+68!',{*B.= ��7,c)+&e!�^D^D,+)/�7 23T.'5
 "!�#$!A0��8�7 "�7 �)+0�#$���%5(!' ")+!�#$)+Q'�\#95m!'0"&93T�85�*B.C "�7,~a������%
�	|��������^r!�5$#$0��85(&u!�5$�;���70"*�!�5(�rnj�o)-0",+!'0" �n
	�6O�7,+!'0" �n�	|5$�7,+!'0" gn=U��8#$���85(,-!'0" "&8n"U�.'5$kz!7<'n@K=^D!')+0%!'0" 
KCkj�7 ��70�a

	�0l#$�������
	���
�	|������� �����������>&9<=&9#9�7*�#$���A34.1,-,/.Rk�)-0�:�.'?r&9�85$Q�!�#$)/.10l#�<C^@�7&�}�!'0" l.'?r&9�85$Q�!�#$)/.10
i G !'0q#$)+#$)/�7&m�z!�5$� G &9�7 ��jKs��U�J�b�}T^"5(�7&$& G 5$�`�mn"����	|�zM�}T^"5$�7&$& G 5$�`�mnrK=
�	|b�}T^"5$�7&$& G 5$�`�mn"� � �
bN}T#9�7*B^@�859�
!�# G 5$�'nyk�)+0D ;!'0" 
&$^y�768)+ED6e� G *�)+ ")+#�<"�mnDbc	��oJ���}Tk�)+0" y�mnD��	�� � b�}T#9�7*B^@�85(!�# G 5$�H!'0" ;k�)-0" r�mnDU�J����HX7Y
 �¡f¢T£¥¤�¦f§|¨~©¥ª¬«`­�®¬©¥¯�°s®¬±d®²­�§9³�´gµ�§9¶z·�©7³R§�ª
¸�¹ ³R®¬±d§�¯S¨~®¬©¥¯S¶mª1ºm¶(µ�®»¶(­�®¬©¥¯S¶mª
¼ ´f³`ºm¶m¯S½|§9³�¾@¢4¦�¿IÀeÁ+¾s§�ª¬§�º7®»¨~®¬©m¯�¢T¯`ÂÃµ�¶(µ�§9³�¿oÄS¨~§|µ�ºm¶(­�®¬©¥¯�À`¶$­�§�ª¬ª»®²­�§$Å�¿oÆ'§|µ�¶$­�®»©m¯�¶(ªsÇD§|µ~­�®¬½9¶mªCÀR©m«S¯S³`§|µ
È�É ¶(­�®¬©¥¯S¶mªC¿o½�§9¶m¯`®¬½c¶m¯�³�´�­�±d©m¨~ÆS¤`§|µ�®¬½�´o³R±d®¬¯S®¬¨�­~µ�¶(­�®¬©¥¯
Ê�Ë «`µ�©mÆ'§9¶m¯eÌy§|¯7­~µ�§fÂ�©mµ�·�§9³R®»«`±zÍ-¦o¶(¯S£¥§�Îu§9¶$­�¤S§|µfÏS©(µ�§�½9¶(¨�­�¨



G        
N        

E        

D        

ÐÒÑ"ÓrÔ�ÕfÖ$ÓrÔ�×=Ø¥Ù+Ú@ÛRÜ'Ø¥Ù-ÑC× Ý Þ ß à
áRâ|ãåä�æCçRãåè`é�ê�ë+ì�íåçRèsî ïRð`ï ñ¥ò7ó ï`ô7ï ñmõ`ï
á`âöã�äpæCçRãåèSé|ê�ë-ì�íå÷7é�î ñ¥òRð ï1ñmð ï7õ`ï ñOô8ð
ø çqù'çRúyû`ü(âöéöã�ý(÷RíCíåü(û`ü(í�ê ó`ð ó`ð ó`ð ó`ð
þ çRâ|ãåÿ(çRèSé�÷7í=âöü¥ê�ç`í��1éöãåçRè ðqù ó���� ðqùÃñ���� ðqùÃñ���� ðqù ð����
é|ãÃì�ü�ê�éöümæ\ë4ä	��èq÷7ì�ã�ý(ê�î ñ¥ïRðyê �7ð�ê �7ð�ê ñ¥õyê
éöãåì�ü�ê�éöümæ\ë-æ þ �'ê�ã�ý(ê�î 
��`ðyê 
Rð`ðyê 
Rð`ð�ê ï'ñ��@ê

Figure 1: The previous operational DMI-HIRLAM regions, geographical coverage and resolution specifi-
cations.
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Figure 2: Percentage of observed data at a specific position being retransmitted through EARS with an
early 10 station configuration. From �	���� "!�#�#%$�$�$'&)(�*�+,(��,-�.%�"&0/�(	#1(�23#1/� ,-1#1.1��415,-6&7���%+�8 .
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Data flow
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Forward model and emissivity
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Bias correction and error statistics
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Figure 3: The ATOVS AMSU-A data assimilated for January 8th 2005, 15:00 UTC. Blue diamonds are
over ocean and green over sea-ice.
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Table 1: The values in the diagonal of the observation error covariance matrix. All off-diagonal elements
are 0.
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Figure 4: Observation verification (bias and rms, EWGLAM station list) results for January 2005 of sur-
face parameters and geopotential height, temperature and wind for pressure levels specified
in the plot. The OSE experiment was done with the DMI-HIRLAM-E model (see figure 1). The
upper curves are rms and lower curves bias, red without ATOVS over sea-ice and blue with
ATOVS over sea-ice.
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