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Results from the Winter 2003/2004 HIRLAM
Analysis Impact Study
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E��*3+.����"l[��E��"#
�om �(')�*�u7j�om �*'+���8^�\ \>^ = ;

�D�"� 5����
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J��V��!C#�E�p HIMA;[±�3��"#���!   q2�6� 5��+,@?y.*?Q.*,"�A���-m �*38!�3+�"��#��-�B.�!�#>'),@?y�Z� ��3+�e3+.����+�u�-#t$t°SL�¦�.���9PRB!C�+��E�')�
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,"��3�3%� R6'+�"9P!�,kWj���   q2�6� 5��+,@?�.(?Q.�,"�-#��v'+�B!�#�pnq2�6� 5��+,@? ;¬�B� �u3+�*���-#��w�"9�R��+��m �*Er�+�*3+5�,@')3%��WI')���   q2��� 56�+,-?
.*?Q.�,-��Y�!%�+�(')5�#��-#�����WD'+����lB!�.�d1� ��� 5�#�E������+� �g3�')!C')�-3�'+�".�3o��� 5�,-E
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MSLP (RMS time series)

1.0

2.0

3.0

4.0

5.0

R
m

s 
(h

Pa
)

C
ou

nt
R

-E

✱

✱

✱

✱

✱

✱

✱

✱ ✱

✱ ✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱
✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱
✱

✱

✱

✱

✱

✱ ✱

✱

✱

✱ ✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱
✱

✱ ✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱

✱

✱ ✱

✱

✱
✱

✱
✱

✱

✱
✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱ ✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱

✱

✱
✱

✱

✱

✱
✱

✱
✱

✱

✱

✱
✱

✱

✱

✱

✱

✱

✱

✱ ✱

✱
✱

✱

✱

✱
✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱ ✱

✱

✱

✱
✱

✱

✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱

✱Reference

✱Experiment (no QuikScat)

100.0
300.0
500.0
700.0

-0.6
-0.3
0.0
0.3
0.6

20
03

/1
1/

11

20
03

/1
1/

21

20
03

/1
2/

01

20
03

/1
2/

11

20
03

/1
2/

21

20
03

/1
2/

31

20
04

/0
1/

10

20
04

/0
1/

20

20
04

/0
1/

30

20
04

/0
2/

09

20
04

/0
2/

19

20
04

/0
2/

29

���"��5��+�u|/p �����"9���3+�*�+�"�*3g��WD'+����EB!��-,-?P.�� #>')���"l�5S')�"��#
'+�%')���e$t°6L�¦��*�+��� �g�"#y')����� ��°�� �6R[�����"9���#>'/;

TS (RMS time series)

1.0

2.0

3.0

4.0

R
m

s 
(K

)
C

ou
nt

R
-E

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱ ✱

✱
✱

✱

✱

✱
✱

✱

✱

✱

✱

✱

✱

✱
✱

✱
✱

✱

✱

✱ ✱

✱
✱

✱ ✱

✱
✱

✱

✱

✱

✱

✱

✱

✱ ✱

✱
✱

✱
✱

✱ ✱

✱ ✱

✱
✱

✱
✱

✱

✱

✱ ✱

✱
✱

✱
✱

✱

✱

✱ ✱

✱
✱

✱

✱

✱
✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱
✱

✱

✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱

✱
✱

✱

✱

✱
✱

✱ ✱

✱

✱

✱

✱

✱

✱

✱

✱

✱ ✱

✱
✱

✱ ✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱ ✱

✱
✱

✱
✱

✱

✱

✱

✱

✱
✱

✱

✱

✱
✱

✱

✱

✱

✱

✱ ✱

✱
✱

✱
✱

✱

✱

✱
✱

✱

✱

✱
✱

✱ ✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱
✱

✱

✱

✱

✱Reference

✱Experiment (no QuikScat)

100.0
300.0
500.0
700.0

-0.2
-0.1
0.0
0.1

20
03

/1
1/

11

20
03

/1
1/

21

20
03

/1
2/

01

20
03

/1
2/

11

20
03

/1
2/

21

20
03

/1
2/

31

20
04

/0
1/

10

20
04

/0
1/

20

20
04

/0
1/

30

20
04

/0
2/

09

20
04

/0
2/

19

20
04

/0
2/

29

���"��5��+�u|�¯ �����"9���3+�*�+�"�*3g��WD'+����EB!��-,-?P.�� #>')���"l�5S')�"��#
'+�%')�����I^C9��*�+��� �g�"#�')�6�e� ��°
� �6R[�����"9���#>'/;

^ ^



FF10 (RMS time series)
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MSLP (RMS time series)
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FF10 (RMS time series)
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MSLP (RMS time series)

1.0

2.0

3.0

4.0

5.0

R
m

s 
(h

Pa
)

C
ou

nt
R

-E

✱

✱
✱

✱

✱

✱

✱

✱

✱

✱
✱

✱
✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱
✱

✱
✱

✱

✱

✱

✱

✱ ✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱ ✱

✱

✱

✱ ✱

✱

✱

✱
✱

✱

✱

✱

✱

✱ ✱

✱ ✱

✱

✱

✱

✱

✱ ✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱
✱

✱

✱

✱
✱

✱ ✱

✱

✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱
✱

✱

✱
✱

✱
✱

✱

✱

✱

✱
✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱ ✱

✱
✱

✱

✱

✱

✱

✱

✱

✱ ✱

✱

✱

✱ ✱

✱

✱

✱
✱

✱
✱

✱

✱

✱
✱

✱

✱

✱

✱

✱
✱

✱

✱

✱

✱

✱

✱

✱
✱

✱
✱

✱

✱

✱ ✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱ ✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱ ✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱
✱

✱

✱Reference (3HR cycle)

✱Experiment (6HR cycle)

100.0
300.0
500.0
700.0

-0.4
-0.1
0.2
0.5

20
03

/1
1/

11

20
03

/1
1/

21

20
03

/1
2/

01

20
03

/1
2/

11

20
03

/1
2/

21

20
03

/1
2/

31

20
04

/0
1/

10

20
04

/0
1/

20

20
04

/0
1/

30

20
04

/0
2/

09

20
04

/0
2/

19

20
04

/0
2/

29

���-� 5��+��^�p �����"9���3+�*�+�-��3g��W�')����EB!��-,-?P.�� #>'+�+�"l656')�-� #y')�%')���e$t°SL�¦ª���+��� �g�"#y')�6�ep�H�M �(�SR[�����"9���#>'/;

TS (RMS time series)

1.0

2.0

3.0

4.0

R
m

s 
(K

)
C

ou
nt

R
-E

✱

✱

✱

✱
✱

✱

✱

✱
✱

✱

✱

✱ ✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱
✱

✱

✱

✱
✱

✱
✱

✱

✱

✱
✱

✱

✱

✱ ✱

✱

✱

✱ ✱

✱

✱

✱

✱

✱
✱

✱ ✱

✱
✱

✱

✱

✱
✱

✱

✱

✱
✱

✱

✱

✱
✱

✱

✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱
✱

✱

✱

✱

✱

✱

✱

✱ ✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱

✱ ✱

✱
✱

✱

✱

✱

✱

✱

✱

✱
✱

✱ ✱

✱
✱

✱ ✱

✱ ✱

✱

✱

✱

✱

✱

✱

✱
✱

✱ ✱

✱ ✱

✱

✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱

✱

✱
✱

✱

✱

✱

✱

✱ ✱

✱
✱

✱

✱

✱
✱

✱
✱

✱

✱

✱

✱

✱

✱

✱
✱

✱
✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱
✱

✱

✱

✱

✱

✱
✱

✱

✱

✱

✱

✱

✱

✱
✱

✱

✱

✱

✱Reference (3HR cycle)

✱Experiment (6HR cycle)

100.0
300.0
500.0
700.0

-0.1

0.0

0.1

20
03

/1
1/

11

20
03

/1
1/

21

20
03

/1
2/

01

20
03

/1
2/

11

20
03

/1
2/

21

20
03

/1
2/

31

20
04

/0
1/

10

20
04

/0
1/

20

20
04

/0
1/

30

20
04

/0
2/

09

20
04

/0
2/

19

20
04

/0
2/

29

���-� 5��+��^ ¯ �����"9���3+�*�+�-��3g��W�')����EB!��-,-?�.�� #>')���"l�5S')�"��#�')�%')�����I^C9O���+��� �g�"#y')�6�ep�H�M �(�SR[�����"9���#>'/;

^��



FF10 (RMS time series)
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MSLP (RMS time series)
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FF10 (RMS time series)
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MSLP (RMS time series)
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