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O3M SAF VALIDATION REPORT 

Validated products: 

Identifier Name Acronym 

O3M-17 ⋅⋅⋅ O3M-22 Offline UV daily doses OUV/DD_* 

O3M-23 ⋅⋅⋅ O3M-28 Offline UV daily maximum dose rates OUV/DSR_* 

O3M-29 Offline UV Index OUV/UVI 

 

Author: 

Name Institute Email 

Niilo Kalakoski Finnish Meteorological Institute niilo.kalakoski@fmi.fi 

Reporting period: June 2007 – May 2008 

Input data versions: NTO/O3 version GDP 4.1, since 1 June 2007 

NTO/O3 version GDP 4.2, since 13 June 2007 

MetOp-A AVHRR L1b LAC version 1.0, since 1 June 2007 

N-18 AVHRR L1b GAC version 0.0, since 1 June 2007 
*
 

N-18 AVHRR L1b GAC version 1.0, since 20 September 2007 

Data processor versions: OUV processor version 1.00, since 1 June 2007 

OUV processor version 1.06, since 21 April 2008 

*
 Converted from NOAA CLASS archive 
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CIE

Number of days ΟΠΘΠ

OUV maximum, mW/m² ΡΟΟ

OUV minimum, mW/m² Σ

Ground maximum, mW/m² ΠΤΥ

Ground minimum, mW/m² ς

Mean difference, mW/m² Υ

Mean relative difference, % ,Ω Υ

RMS error, mW/m² ΠΡ

RMS relative, % ,ςΟ Σ

CIE

Number of days 2591

OUV maximum, J/m² 7506

OUV minimum, J/m² 78

Ground maximum, J/m² 6908

Ground minimum, J/m² 53

Mean difference, J/m² 339

Mean relative difference, % 16,5

RMS error, J/m² 641

RMS relative, % 46,8
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All stations/OMI CIE

Number of days ΡΠΠΞ

OUV maximum, J/m² ΤΣΞΥ

OUV minimum, J/m² ΥΩ

Ground maximum, J/m² ΤΩΩΥ

Ground minimum, J/m² ΥΘ

Mean difference, J/m² -ΠΘΡ

Mean relative difference, % - ,Τ ς

RMS error, J/m² ΤΞΤ

RMS relative, % ,ΡΡ Ρ
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Barrow CIE DNA Plant

Number of days 143 143 143

OUV maximum, J/m² 3599 1324 3641

OUV minimum, J/m² 492 69 134

Ground maximum, J/m² 3072 1072 3177

Ground minimum, J/m² 303 49 129

Mean difference, J/m² 461 206 458

Mean relative difference, % 30,8 50,7 35,5

RMS error, J/m² 556 242 560

RMS relative, % 37,1 56,8 42,9

Barrow CIE DNA Plant

Number of days 156 156 156

OUV maximum, mW/m² 118 51 140

OUV minimum, mW/m² 21 3 7

Ground maximum, mW/m² 114 48 131

Ground minimum, mW/m² 20 3 7

Mean difference, mW/m² 9 4 11

Mean relative difference, % 16,5 23,9 20,0

RMS error, mW/m² 13 6 16

RMS relative, % 23,2 31,8 27,5
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Bondville CIE

Number of days 275

OUV maximum, J/m² 6188

OUV minimum, J/m² 106

Ground maximum, J/m² 5501

Ground minimum, J/m² 84

Mean difference, J/m² 313

Mean relative difference, % 13,5

RMS error, J/m² 649

RMS relative, % 38,2



�������

�	�


�������

��	�	
��

����

��� ������	
������
��	�
����

����� ��������

���� ���
��������

����������
������

3�%���� ∀��(�	���

����#�#�∗
∃���
����
∗�������� 
�
���
�∋
��−.�����%���	�����������	
����

���
�
�
��5��
�%�����
�
�����%∃
��∃�/��
∃�������	
��
���
�
������∋∋���	���<���ΝΛ<��
�%�=�%�=�∋�����#����
∗�
����� �&�		�� �/�
∃ � ��Ν� �	
����
� �(�� �%���∃ � �∃�/� ��−.��	� � %���	��&���� ���	
∃
∗ ����	� � �	��
�
�	����������
��	���9��

����
�
��
�
∃��&�

�����%∃
��∃�/���−.�������������������	�∋���(�	���

��



�������

�	�


�������

��	�	
��

����

��� ������	
������
��	�
����

����� ��������

���� ���
��������

����������0������

∀#5	�����	��������	����	7� ����8∋	�
�	(.4∗46,	�∋	∃4∀∗∃.,	/0

�	�
����	
�
��	1��(��/����4�.

9
�
��	����
���
����	�(��
���Α���
�������	�������
���&∗�8�  �#) �(��/���9���
���∃�
���
���−.�
�	���Β�	��8�
/��4�<8#−(��/=

;�&
�� ���9
�
��
����∋�����#���∗
∃���
����
∗���������������	
���	�(��
����

Boulder CIE

Number of days 276

OUV maximum, J/m² 7212

OUV minimum, J/m² 125

Ground maximum, J/m² 6380

Ground minimum, J/m² 220

Mean difference, J/m² 209

Mean relative difference, % 4,3

RMS error, J/m² 594

RMS relative, % 49,9
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Fort Peck CIE

Number of days 237

OUV maximum, J/m² 6246

OUV minimum, J/m² 100

Ground maximum, J/m² 5744

Ground minimum, J/m² 144

Mean difference, J/m² 340

Mean relative difference, % 14,8

RMS error, J/m² 639

RMS relative, % 40,5
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Houston CIE

Number of days 250

OUV maximum, J/m² 6567

OUV minimum, J/m² 604

Ground maximum, J/m² 5840

Ground minimum, J/m² 539

Mean difference, J/m² 565

Mean relative difference, % 22,1

RMS error, J/m² 797

RMS relative, % 35,5
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Jokioinen CIE

Number of days 203

OUV maximum, mW/m² 157

OUV minimum, mW/m² 7

Ground maximum, mW/m² 149

Ground minimum, mW/m² 7

Mean difference, mW/m² 1

Mean relative difference, % 8,2

RMS error, mW/m² 12

RMS relative, % 32,8

Jokioinen CIE DNA Plant Scup-h UV-b UV-a

Number of days ΠΞΡ ΠΞΡ ΠΞΡ ΠΞΡ ΠΞΡ ΠΞΡ

OUV maximum, J/m² ςΞΣΠ ΟΩΤΣ ΣΞΣΘ ΘΩΠΞ ΡΞΡΤς ΟςΘΤΡΠΞ

OUV minimum, J/m² ΩΠ ΠΠ ΥΞ ΟΘΟ ΥΞΥ ΣΘΟΤΣ

Ground maximum, J/m² ςΞΞΘ ΟΤςΩ ςΥΩς ΘΘΞΡ ΡΞΘςΤ ΟΥΟΣςΞΞ

Ground minimum, J/m² ΟςΤ ΠΤ ΥΠ ΠΤΡ ΘΟς ΩΥςΤς

Mean difference, J/m² ΟΡΠ ΘΩ ΠΟΠ ΠΘΘ ΘΥΟ ΠΥΩΡΡ

Mean relative difference, % ,ΟΡ Θ ,ΠΟ Ο ,ΟΩ Τ ,Ος Ξ ,ΟΡ ς ,Θ Υ

RMS error, J/m² ΠςΞ ΟΠΤ ΡΟς ΣΠΞ ΟΤΣΡ ΟΞςςΘΟ

RMS relative, % ,ΡΟ Υ ,ΡΘ Σ ,ΡΘ Π ,ΡΠ Ο ,ΡΠ Σ ,ΠΤ Σ
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Mcmurdo CIE DNA

Number of days ΩΤ ΩΤ

OUV maximum, J/m² ΠςΞΩ ΟΠΤΟ

OUV minimum, J/m² ΟΡΘ ΡΡ

Ground maximum, J/m² ςΩΟΟ ΠΟΥΥ

Ground minimum, J/m² ΥΩΟ ΟΞΩ

Mean difference, J/m² -ΟΘΩΥ -ΣΤΣ

Mean relative difference, % - ,ΥΡ Ξ - ,ΣΘ ς

RMS error, J/m² ΠΞΠς Υςς

RMS relative, % ,Υς Ρ ,ΥΞ Σ

McMurdo CIE DNA Plant

Number of days 116 116 116

OUV maximum, mW/m² 98 59 140

OUV minimum, mW/m² 4 1 3

Ground maximum, mW/m² 144 81 195

Ground minimum, mW/m² 30 7 20

Mean difference, mW/m² -49 -20 -54

Mean relative difference, % -57,6 -56,2 -56,9

RMS error, mW/m² 53 23 62

RMS relative, % 59,8 58,9 59,4
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Niwot Ridge CIE

Number of days 265

OUV maximum, J/m² 7506

OUV minimum, J/m² 289

Ground maximum, J/m² 6908

Ground minimum, J/m² 96

Mean difference, J/m² 164

Mean relative difference, % 19,4

RMS error, J/m² 814

RMS relative, % 91,5
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Palmer CIE DNA

Number of days ΟΤΡ ΟΤΡ

OUV maximum, J/m² ΡΞΤΤ ΟΩΞΠ

OUV minimum, J/m² ΟΠΞ ΡΣ

Ground maximum, J/m² ΣΠΥς ΡΟΞΠ

Ground minimum, J/m² ΟςΘ ΠΩ

Mean difference, J/m² -ΣΣΞ -ΟΤΡ

Mean relative difference, % - ,ΠΥ Σ - ,ΟΩ Ρ

RMS error, J/m² ΤΣΠ ΠΤΩ

RMS relative, % ,ΡΟ Τ ,ΠΘ Ξ

Palmer CIE DNA Plant

Number of days 177 177 177

OUV maximum, mW/m² 135 104 210

OUV minimum, mW/m² 6 2 6

Ground maximum, mW/m² 227 153 343

Ground minimum, mW/m² 7 2 5

Mean difference, mW/m² -33 -12 -40

Mean relative difference, % -33,9 -26,4 -31,5

RMS error, mW/m² 41 18 52

RMS relative, % 39,2 36,7 39,1
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Raleigh CIE

Number of days 276

OUV maximum, J/m² 6176

OUV minimum, J/m² 288

Ground maximum, J/m² 5241

Ground minimum, J/m² 131

Mean difference, J/m² 554

Mean relative difference, % 20,5

RMS error, J/m² 784

RMS relative, % 32,3
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San Diego CIE DNA

Number of days 198 198

OUV maximum, J/m² 6715 4169

OUV minimum, J/m² 415 141

Ground maximum, J/m² 6036 3431

Ground minimum, J/m² 238 78

Mean difference, J/m² 445 390

Mean relative difference, % 18,0 30,6

RMS error, J/m² 605 500

RMS relative, % 28,3 40,6

San Diego CIE DNA Plant

Number of days 225 225 225

OUV maximum, mW/m² 311 223 476

OUV minimum, mW/m² 32 11 30

Ground maximum, mW/m² 276 181 416

Ground minimum, mW/m² 11 2 6

Mean difference, mW/m² 22 23 37

Mean relative difference, % 25,2 54,7 40,4

RMS error, mW/m² 37 32 59

RMS relative, % 81,9 202,6 170,3
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Sodankylä CIE DNA Plant UV-b UV-a

Number of days 164 164 164 164 164

OUV maximum, J/m² 3524 1547 4106 26490 1444092

OUV minimum, J/m² 131 32 71 874 82751

Ground maximum, J/m² 3449 1433 3829 26455 1433000

Ground minimum, J/m² 81 20 51 542 53853

Mean difference, J/m² 161 7 169 1018 79657

Mean relative difference, % 16,1 0,1 17,7 14,2 14,8

RMS error, J/m² 246 114 267 1765 120005

RMS relative, % 27,3 33,0 31,9 27,2 24,2

Sodankylä CIE

Number of days 164

OUV maximum, mW/m² 120

OUV minimum, mW/m² 7

Ground maximum, mW/m² 123

Ground minimum, mW/m² 6

Mean difference, mW/m² -1

Mean relative difference, % 2,7

RMS error, mW/m² 9

RMS relative, % 19,6



�������

�	�


�������

��	�	
��

����

��� ������	
������
��	�
����

����� ��������

���� ���
��������

���������02������

3�%��� �  �7� � 9���	4∗
: � ���
∗ � ������ � �−. � ����
%���	� ����������	
 � ���

����
�
� � ∋���� 
�� � 
�∋
1�
��# � ��∗
∃���
Α � 9�

�/ � !8 � ��
��	Α � ��
�/�

�
)
�	
 � �����	�� � �	� � −.� � � 5��
�%��� � �
 � 
∃��
&�

��� �∃�/� � 
∃� � �����	
��
 � ��
�
��� � ��∋∋���	���
<���ΝΛ<��
�%�=�%�= � ∋�� � ��# � ���
∗ � ����� � &�		���
/�
∃���Ν��	
����
�



�������

�	�


�������

��	�	
��

����

��� ������	
������
��	�
����

����� ��������

���� ���
��������

���������0�������

3�%���� �7���	
�	�����9���	4∗
:����
∗��������;∃��&���%���∃��
���	
�����%∃
��∃�/���−.��	��%���	��
&�������	
∃
∗����	���	���
�	����������
��	���9��

����
�
��
�
∃��&�

�����%∃
��∃�/���−.����������
���������	�∋���9���	4∗
:�

3�%���� ����9���	4∗
:����
∗���0������������
����
�−.�����%���	�����������	
����

����
�
�∋�����#�
��∗
∃���
 � ���
∗ � ��0���� � ���� � ��
�� � �	��
∃��
�%��� � ∋�� � �����	
��
 � ��
�
��� � ��∋∋���	���
<���ΝΛ<��
�%�=�%�= �∋�� ���#����
∗���0����������
��
���&�		���/�
∃���Ν��	
����
��;∃��&���%���∃��
�
&�

�� � �∃�/� ��−. � �	� � %���	��&���� ���	
∃
∗�
���	���	���
�	����������
��	��



�������

�	�


�������

��	�	
��

����

��� ������	
������
��	�
����

����� ��������

���� ���
��������

���������0�������

∀#∃5 
�����∋	=��������	()1∗5∀,	�∋	56∗1),	/0

�	�
����	
�
��	1�9−.��+�(

;∃���	�
�

�
��	��
�9����
����
���
����
�
∃�����4��∋�
∃��2���	
�	�����������	�����	���
∗�����4���/�∗�
∋����
∃��	�����
����	
��∋�
�	���;∃���	�
����	
����
���
����	���∃��
����	��∃�%∃
∗��	��
�
����
���
����
4	�/	����
∃��Ψ2���	∃����ΨΑ�/∃��∃�������
��∋�
∃���������∃��
�
��	�9����
 �������;∃������
∃��∋���
�
�
�
��	�/∃������9−.��+�(�����
���������
���∃���&��	������
��	�

∗����
�∗�����	�
����	
������
��	�
�	����
����/	
�����������∋����������
∃���	
��	�
��9
�
��	��
�∋∋������
���	������
��	��	����
�&��
��	��
Χ�!7∆

;�&
� � ��� �9
�
��
��� � ∋�� ����
∗ ����� ����������	
� � �	 �9����
� �9
�
��
��� �/��� �����
�&
� � ∋�� ���#�
��∗
∃���
��	��9�

�/�!8 �����%����
��	�����
���

;�&
�� ����9
�
��
����∋������
∗���0������������
�����������	
���	�9����
��9
�
��
����/��������
�&
��
∋�����#���∗
∃���
Α�9�

�/�!8 �����%���	����
�/�

�)
�	
������	�����
��	�����
���

Summit CIE DNA

Number of days 114 114

OUV maximum, J/m² 5903 2394

OUV minimum, J/m² 708 127

Ground maximum, J/m² 5211 1853

Ground minimum, J/m² 751 123

Mean difference, J/m² 311 219

Mean relative difference, % 8,0 19,7

RMS error, J/m² 384 260

RMS relative, % 9,7 20,9

Summit CIE DNA Plant

Number of days ΟΟΟ ΟΟΟ ΟΟΟ

OUV maximum, mW/m² ΟΥΠ ΤΘ ΠΞΤ

OUV minimum, mW/m² ΠΩ Υ ΟΣ

Ground maximum, mW/m² ΟΥΞ ΥΤ ΟΩΠ

Ground minimum, mW/m² ΠΩ Σ ΟΥ

Mean difference, mW/m² ς Σ Τ

Mean relative difference, % ,Ρ Θ ,ΟΣ Θ ,Τ ς

RMS error, mW/m² Σ ΟΥ Θ

RMS relative, % ,Τ Ο ,ΟΤ Θ ,ΟΟ Ο
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Thessaloniki CIE

Number of days 230

OUV maximum, J/m² 6094

OUV minimum, J/m² 78

Ground maximum, J/m² 5500

Ground minimum, J/m² 53

Mean difference, J/m² 381

Mean relative difference, % 24,3

RMS error, J/m² 592

RMS relative, % 55,8

Thessaloniki CIE

Number of days 205

OUV maximum, mW/m² 255

OUV minimum, mW/m² 5

Ground maximum, mW/m² 236

Ground minimum, mW/m² 4

Mean difference, mW/m² 14

Mean relative difference, % 13,4

RMS error, mW/m² 25

RMS relative, % 31,0
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Ushuaia CIE DNA

Number of days 124 124

OUV maximum, J/m² 5246 3254

OUV minimum, J/m² 155 35

Ground maximum, J/m² 5564 2725

Ground minimum, J/m² 174 32

Mean difference, J/m² 92 117

Mean relative difference, % 5,1 18,2

RMS error, J/m² 442 263

RMS relative, % 27,5 46,8

Ushuaia CIE DNA Plant

Number of days 218 218 218

OUV maximum, mW/m² 231 163 351

OUV minimum, mW/m² 9 2 6

Ground maximum, mW/m² 234 142 337

Ground minimum, mW/m² 10 2 6

Mean difference, mW/m² -8 1 -8

Mean relative difference, % -5,8 5,7 -2,6

RMS error, mW/m² 26 15 37

RMS relative, % 25,0 41,9 34,3
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