
� ����������	
���
� ������������������� �������
�
� � ���! ���"���#���$	���% �"���$	 �&��	 � �('

�*)+�",-� .�/

021436587:9<;>=@?A9CBED@F<GIH�F<HKJ8LNMOJQPSRETVUXW

Y[ZX\^]_Y"`baO]Ic@ZXdfe
gihjalkXmn`oZ&\
pq`�\srlaK`utvkXaxwy`{z^|Sh^}�~Q��ZX\j��`x��`oZ�rOej`ba��^kXaK`{d�ZX]NrO]b�

� e^|E\��A`��Ezy��Z�al���^�_`oZ&z^|E\j�A�^�_�����X�"���^gi\j����ZX\^z
� `{���"�C�[�X�
���b s¡q�&�����&�£¢&¤��4`¥~¦}§ZX|S�>��zAZX�6¨x`�d�}ª©�tQ«¬|S\sr

­�h^�¯®(��¢£�n�&°�°��

± ²s³_´^µ^¶�·$¸$¹º´^»8¶q³
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ÍÐÉNÖOÏoÒÐ½oÂ�Ù¯Ë�ÌVçQébçQÍÐÉ�ë¥ì�Ä�ËÕÖiçQËIè�É8Ì�ÖfÂ�É�ËfÙsÄ>È{É�í!Ë�ÌvÄ>È�Ñ�ÀVÄ>Í2ÖO½-Ä�ÒÐçOÇ{î×ÖfÌvÄºËfÙsÄ>È{ÉØïxÉ8ÏoÒðÄ>ÉQÌ�Ì>ÖO½oÉNÖf½XÇ
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ú È{ÉºûbÁoÖfÍÐÒðÄ:é�ËOÙ�Ä�ÈoÉºÞÓàâá4î{Ì�ËbÏoÁoçQÄ�ÊVÖfÃ^ÔqË�½oÒðÄ>Ë�ÌÎÉ8Ï
ÖlÄ^Ú@öºï"àüøuÙ¯Ë�Ì�ç¦ébç8ÍÐÉÓë�ì�ãjÜÓÉ8ÃÎÁoÍ¬Ä�Ã
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����Þ ú ö ¾�ì
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Ï×ÖOÄCÖ_åoÖOÄ>çCÈoÉQÃ�ç8É8½¥Ä�É8Ì�ÉQÏêÖOÌ�Ë�Áo½{Ï�Å�Å Þ ú ö
��ÃÎÔ*ÖfÍ¬ÍÐÉQÃÎÄ�ÖfÔÕËfÁo½¥Ä>Ã�ÊnÉ8Ì�É
ÌÎÉ8çQË�Ì�ÏoÉQÏþÙ¯ËfÌ�Ä>ÈoÉiÅ �
Þ ú öüåoÖOÄ>çCÈoÉQÃi÷ ÖfÌ�ËfÁo½oÏ��fÅ�Å¥ù<ã

ä Á{Ì�ÒÐ½{ÂuçQébç8Í¬É ë¥ìxÄ�ÈoÉ�ÖfÃÎébÔqÔÕÉ¦Ä>Ìvéêå�ÉQÄ:ÊnÉ8ÉQ½�Ä�ÈoÉ*Ù¯Ë�ÌÎÉ Öf½oÏ�ÖOÙ ÄiÒÐ½oçQÒÐÏoÉQ½oç8É ÖO½oÂ�ÍÐÉQÃiÏoÉ<Ñ
è�É8Í¬Ë�î�É8Ï$ÖqÍ2ÖfÌÎÂ�É�î&Ë�ÃÎÒ¬Ä�Ò¬è�ÉØåoÒÐÖfÃ8ãºÀ!Ì�Ë�Áo½{Ïª¿����fÁ{½oÉ
¾fÅfÅ��ÕÄ�ÈoÒÐÃßåoÒ2ÖOÃßÉ<ò�ç8É8ÉQÏoÉ8Ï�¾�ã ÅÕÏ{É8Â�ÌÎÉ8É8ÃQÇ
Öf½oÏ�Ã�Ò¬½oç8É
Ä>È{ÉÕÖOÃÎébÔÕÔqÉQÄ�ÌÎé[ÒÐÃ#Ë�½oÉ<Ñ�Ä�ËOÑ:Ë�½{É
Ì�É8ÍÐÖOÄ>ÉQÏ$Ä>Ë Ä>ÈoÉ
é�ÖIÊ É8Ì�ÌÎË�Ì8Ç�Ä�ÈoÉæç8Ë�Ô�åoÒÐ½oÉQÏ����8Ñ
é¥ÖNÊ ÚnÝbÀ��ÛÖfÂqÊVÖOÃ�Ã�É¦Ä�Ù¯Ë�ÌßÔÕËfÃÎÄ!Ë�åoÃ�ÉQÌÎèOÖOÄ�ÒÐË�½oÃQã!À!Ì�Ë�Á{½oÏª¿K¾qÞ ú ö ¿����fÁ{½oÉæ¾fÅ�Å	�oÇÛÍÐÉQèfÉ8Í¬Ã
Ã�ÈoËIÊnÉ8ÏªÖ ÃÎÁoÏoÏoÉQ½ªÌ�ÉQÏoÁoçQÄ�ÒÐË�½XÇ�Ä>ÈoË�Á{Â�ÈþÊnÉ8ÌÎÉqÙ¯ËfÌ�Ä>ÈoÉæÌ�ÉQÔ*ÖOÒÐ½oÏoÉQÌ�ËfÙnçQébç8Í¬É*ë�ì Ëf½�ÖNèfÉ8Ì>ÖOÂ�É
ÃÎÄ>Ò¬ÍÐÍ&î&Ë�ÃÎÒ¬Ä�Ò¬è�ÉOã���É8ÃÎÒÐÏoÉQÃºÄ>ÈoÒ¬Ãßå{Ò2ÖfÃº½oËæÌÎÉNÖfÍ�î�ÉNÖ��-ÃºÊnÉ8Ì�ÉØË�åoÃÎÉ8Ìvè�É8Ï[ÒÐ½ Ä>ÈoÉ#Ä�ÒÐÔqÉ�Ã�ÉQÌ�ÒÐÉQÃ8ã
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ÒÐÃ^ÔqË�ÃÎÄjîoÌ�Ë�åoÖfåoÍ¬é�Ì�ÉQÍ2ÖOÄ�É8ÏiÄ>Ë�ÃÎÉNÖfÃÎË�½×ÖfÍoèOÖfÌÎÒ2ÖOÄ�ÒÐË�½oÃ£ËfÙ�Ä>ÈoÉº½oËf½�Ñ:Â�Í¬Ë�å×ÖfÍbÏ×ÖOÄ>Ö
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öºïu¼ ä ì*ÒÐ½¥è�ÉQÌÎÄ>ÉQÏþÊÓÒ¬½oÏoÃ#È×ÖOÃ�å&ÉQç8Ë�ÔqÉ
ÔqË�Ì�Éi½{É8Â¥ÖOÄ�Ò¬èfÉ�÷¯Ù¯ÌÎË�Ô Ñ:Å{ã ¾	�*Ô��lÃ�Ä>Ë*Ñ:Å{ã Æ�ìÕÔ��lÃCù¦ã
À�Í¬Ä�ÈoË�ÁoÂfÈ*î×ÖfÌvÄ�ËOÙ�Ä>ÈoÉ!åoÒ2ÖfÃ��×Áoç¦Ä>Á×ÖlÄ>ÒÐËf½oÃ�ÔÕÖNéÕËfÌ�ÒÐÂfÒÐ½×ÖOÄ�ÉVÙ¯Ì�Ë�Ô�ÃÎÉNÖfÃÎË�½×ÖfÍÛèOÖfÌ�ÒÐÖOÄ>Ò¬Ë�½oÃAËfÙ�Ä>È{É
Ì�É8ÂfÒÐË�½×ÖOÍ�ç8ËIèfÉ8Ì>ÖOÂ�ÉfÇ£Ö Ã�ÒÐÔqÒÐÍÐÖfÌÓÄ>ÈoË�Á{Â�È�ÃÎÔ*ÖOÍÐÍÐÉQÌ�½oÉQÂ¥ÖOÄ�Ò¬è�ÉiÄ�Ì�ÉQ½oÏþÊ�ÖfÃ�ÖfÍÐÃÎË Ë�åoÃÎÉ8ÌÎèfÉ8ÏþÙ¯Ë�Ì�Ö
Â�ÍÐË�åoÖfÍoç8ËfÔÕî×ÖOÌ�ÒÐÃÎË�½æå&É¦Ä:Ê�ÉQÉ8½ ø4ñ#À ú Öf½{Ï���ÁoÒ ��Ýoö�À ú ÊÓÒÐ½oÏ{Ã8ã^ÀâÃ�Ò¬ÔÕÒ¬Í2ÖfÌV÷ Ã�ÔÕÖfÍ¬ÍÐÉ8Ì>ù£Â�Í¬Ë�å×ÖfÍ
Ä>Ì�ÉQ½oÏæÊVÖfÃAÙ¯Ë�Ì���ÁoÒ �{Ý{ö�À ú ÖfÍÐÃÎË#Ë�åoÃÎÉ8ÌÎèfÉ8Ï_Ï{ÁoÌ�Ò¬½oÂ�¾fÅ�Å�Æ{Ç¥å{Á{Ä@½oËfÄAÙ¯Ë�Ì@¾fÅ�Å�¾�ã�á�Ä@ÒÐÃjÄ�ÈoÉ8ÌÎÉQÙ¯Ë�ÌÎÉ
ÏoÒ��qç8Á{Í¬ÄØÄ>ËuÃvÄCÖOÄ�ÉÕÄ>ËxÊÓÈ×ÖOÄiÉ<òbÄ>É8½¥Ä
Ä�ÈoÉ*ÏoÉ¦è�ÉQÍÐË�îoÒ¬½oÂuÌÎÉ8Í2ÖlÄ>Ò¬èfÉ*åoÒÐÖfÃØËfÙºÄ>ÈoÉ*Þßàâá#ÊÓÒÐ½{ÏoÃ�Ò¬Ã
Ä>Ë å�ÉæÖOÄ�Ä�Ì�ÒÐå{Á{Ä>ÉQÏuÄ>Ë çCÈ×Öf½{Â�ÒÐ½oÂ Ò¬½oÃÎÄ�Ì�ÁoÔqÉ8½¥Ä#çCÈoÖfÌ>Öfç¦Ä>ÉQÌ�ÒÐÃvÄ>Ò¬ç8Ã8Ç�ËfÌ�Ä>Ë�çCÈ×Öf½{Â�É8Ã#Ò¬½uÄ>ÈoÉiÊÓÒ¬½oÏ
ç8ÍÐÒ¬Ô*ÖlÄ>Éfã
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½oÉ8ÖfÌ�ÍðéþÁo½oçCÈ×Öf½{Â�É8Ï�ÖfÃ�ç8Ë�Ôqî×ÖfÌÎÉ8ÏêÄ�ËuçQébç8Í¬É
ë��oã

ú È{ÉiçQébç8Í¬É¦Ñ:ÖIèfÉ8Ì�ÖfÂ�É8Ï$É¦è�Ë�Í¬Á{Ä>Ò¬Ë�½[ËOÙAî&ÉQÌÎÙ¯Ë�ÌÎÔ*Öf½{ç8ÉØÌ�É8ÍÐÖOÄ>Òðè�É�Ä>Ë Ú@öºï"àüø§ø4ñ#À ú ÊÓÒÐ½oÏ{Ã
ÒÐÃßÏoÒÐÃÎîoÍ2ÖNé�ÉQÏuÒÐ½[ø�ÒÐÂfÁoÌ�Éq¿�ã!ø�ÒÐÂ�Á{Ì�É�¾ÕÃ�È{ËKÊÓÃ�Â�ÍÐË�åoÖfÍsÔ*Öfî{Ã!ËfÙ�Ä>ÈoÉ�ËKèfÉ8Ì�ç¦ébç8ÍÐÉië¥ìÕÖNè�ÉQÌ>ÖfÂfÉ8Ï
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Monitoring of Sigma0 triplets versus CMOD4 for ERS-2
from 2004051800 to 2004062118

(solid) mean normalised distance to the cone over 6 h

(dashed) fraction of complete sea-point observations rejected by ESA flag or CMOD4 inversion

(dotted) total number of data in log. scale (1 for 60000)
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Monitoring of UWI winds versus First Guess for ERS-2
from 2004051800 to 2004062118

(solid) wind speed bias  UWI  - First Guess over 6h (deg.)

(dashed) wind speed standard deviation  UWI  - First Guess over 6h (deg.)
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Monitoring of UWI winds versus First Guess for ERS-2
from 2004051800 to 2004062118

(solid) wind direction bias  UWI  - First Guess over 6h (deg.)

(dashed) wind direction standard deviation  UWI  - First Guess over 6h (deg.)

TUETHU SATMONWED FRI SUNTUETHU SATMONWED FRI SUNTUETHU SATMON
18

MAY
2004

20 22 24 26 28 30 1 3 5 7 9 11 13 15 17 19 21
JUN

2004

0

20

40

60

N
o

d
es

: 
1-

2

TUETHU SATMONWED FRI SUNTUETHU SATMONWED FRI SUNTUETHU SATMON
18

MAY
2004

20 22 24 26 28 30 1 3 5 7 9 11 13 15 17 19 21
JUN

2004

0

20

40

60

N
o

d
es

: 
3-

4

TUETHU SATMONWED FRI SUNTUETHU SATMONWED FRI SUNTUETHU SATMON
18

MAY
2004

20 22 24 26 28 30 1 3 5 7 9 11 13 15 17 19 21
JUN

2004

0

20

40

60

N
o

d
es

: 
5-

7

TUETHUSATMONWED FRI SUNTUETHU SATMONWED FRI SUNTUETHUSATMON
18

MAY
2004

20 22 24 26 28 30 1 3 5 7 9 11 13 15 17 19 21
JUN

2004

0

20

40

60

N
o

d
es

: 
8-

10

TUETHUSATMONWED FRI SUNTUETHU SATMONWED FRI SUNTUETHUSATMON
18

MAY
2004

20 22 24 26 28 30 1 3 5 7 9 11 13 15 17 19 21
JUN

2004

0

20

40

60

N
o

d
es

: 
11

-1
4

TUETHUSATMONWED FRI SUNTUETHU SATMONWED FRI SUNTUETHUSATMON
18

MAY
2004

20 22 24 26 28 30 1 3 5 7 9 11 13 15 17 19 21
JUN

2004

0

20

40

60

N
o

d
es

: 
15

-1
9

��
����
��
�
	

�

¿�



Monitoring of de-aliased CMOD4 winds versus First Guess for ERS-2
from 2004051800 to 2004062118

(solid) wind speed bias CMOD4 - First Guess over 6h (deg.)

(dashed) wind speed standard deviation CMOD4 - First Guess over 6h (deg.)
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Monitoring of de-aliased CMOD4 winds versus First Guess for ERS-2
from 2004051800 to 2004062118

(solid) wind direction bias CMOD4 - First Guess over 6h (deg.)

(dashed) wind direction standard deviation CMOD4 - First Guess over 6h (deg.)
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ERS-2 (EC-CMOD4, CMOD5)

Monitoring of 4d-Var processed winds versus First Guess for ERS2 data
From 2004020300 to 2004062112;   120h average over [t-  57h, t+  63h]

(solid) wind speed bias 4D-Var - First Guess (m/s)

(dashed) wind speed standard deviation 4D-Var - First Guess (m/s)

3
F

2004

8 13 18 23 28 4
M

9 14 19 24 29 3
A

8 13 18 23 28 3
M

8 13 18 23 28 2
J

7 12 17
-0.5
-0.4
-0.3
-0.2
-0.1

0
0.1
0.2
0.3
0.4

N
o

d
es

: 
1-

2

3
F

2004

8 13 18 23 28 4
M

9 14 19 24 29 3
A

8 13 18 23 28 3
M

8 13 18 23 28 2
J

7 12 17
-0.5
-0.4
-0.3
-0.2
-0.1

0
0.1
0.2
0.3
0.4

N
o

d
es

: 
3-

4

3
F

2004

8 13 18 23 28 4
M

9 14 19 24 29 3
A

8 13 18 23 28 3
M

8 13 18 23 28 2
J

7 12 17
-0.5
-0.4
-0.3
-0.2
-0.1

0
0.1
0.2
0.3
0.4

N
o

d
es

: 
5-

7

3
F

2004

8 13 18 23 28 4
M

9 14 19 24 29 3
A

8 13 18 23 28 3
M

8 13 18 23 28 2
J

7 12 17
-0.5
-0.4
-0.3
-0.2
-0.1

0
0.1
0.2
0.3
0.4

N
o

d
es

: 
8-

10

3
F

2004

8 13 18 23 28 4
M

9 14 19 24 29 3
A

8 13 18 23 28 3
M

8 13 18 23 28 2
J

7 12 17
-0.5
-0.4
-0.3
-0.2
-0.1

0
0.1
0.2
0.3
0.4

N
o

d
es

: 
11

-1
4

3
F

2004

8 13 18 23 28 4
M

9 14 19 24 29 3
A

8 13 18 23 28 3
M

8 13 18 23 28 2
J

7 12 17
-0.5
-0.4
-0.3
-0.2
-0.1

0
0.1
0.2
0.3
0.4

N
o

d
es

: 
15

-1
9

QuikSCAT (QSCAT-1)

Monitoring of 4d-Var processed winds versus First Guess for QSCA data
From 2004020300 to 2004062112;   120h average over [t-  57h, t+  63h]

(solid) wind speed bias 4D-Var - First Guess (m/s)

(dashed) wind speed standard deviation 4D-Var - First Guess (m/s)
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Monitoring of 4d-Var processed winds versus First Guess for QSCA data
From 2002012200 to 2004062112;   720h average over [t- 357h, t+ 363h]

(solid) wind speed bias 4D-Var - First Guess (m/s)

(dashed) wind speed standard deviation 4D-Var - First Guess (m/s)
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