
� � � � ��� � � � � � �� � 	 � � � � � � 

� � �  � � �� � � �� � � � � � � ��� � �� �� � � � �� � � 
 � �� � �  � � � �  � � � � � � � ! � � � �� " � � � # �
� � $�� ���  �%� � �� � 
 � � �� �  � �� �  �� � �$� �� � � �%� � �# �  � ���� &��
� �� � � � � � 	 
� � � � �� � �  � 
� �� � �
� � ��� � ��� � �� ��� � � �� � ��� � � � �
� � �  � � �� � � �� � � � � � � ��� � �� �� � �� � �  � � � �  � � � � � � � ! � � � �� " � � � # �%� � �� � � �
� �  � �  �&� � � � � ��� � �$� � � � � ��� � � �  � � � ����� �  �� �  � �� �# � �� � �� � ��
� 	 � � � � � 
� � � �� � ��� � �� � �� �� � �� 	 �  �
� �   �! � " #�#�$� %�&� � �� 	 � � � � ��# 
� �� � � � '  � ��
& �  �  �(�� � �� � �� ) � 	 �* +�� � , � � ) � 	 �� � � � �
� � �  � � �� � � �� � � � � � � ��� � �� �� � � � �' ( ( ) ��  �� �� � �� %��� � �� � � 
 � *� � 
 � �
� � �  �� � �  � � � � � � � ! � � � �
- . #/ ! ��0� ��+� 0�� 1��� � � � �

� � + � � , - � . � � � � � 

� � �� � � 
 /�� � � 
 *� � 
 0 �� �  �

� 0 � � � 
 � � �%� � �� � � �� �%� �  �� &/�� � � � � � � �
� �  �� �  � � � � &� # � � � � ��� �� � � �%� � # � �� %��� � ��

� 1
 *� � � � 1�� � � 2�  �

� � � � � � � � � 	 � � � � � � 
 � � � �  � �  
 � � � � � � � � � � � � � � � � � � � � �  � � � � �
� � � � 	 � � �  � � � � � � � � � � � �

� ��� �  � � �� � � � � � � � � � /�3 ��� � � � ��� /�- ��� � 4� � � � /�� ��� � # � � � � /�� �� ��
  � � � /�� ��� � 4 ��
� � � � � � �� �� � 	
 � 	� � �� � � � � � �� 	� � � � � �� � � 	� � � � � 	� � � � 	� � � �� � � � �� � � �	� � � �� � � � �	� � � � � �

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

� � � 
 � 5�� � � � �� � � � �� ��  � � � � �� � %� � # � � �� � � 
 � �  �� � �  � � �� � � � � �# � � � � 4� �� � � � 6�� � � � &� # � � � �� �  �
 � �  " �� %�� �# � � � � � � � �
 � �  � � � �  � � � �� � %� � # � ��� �

� � � � � 	 � � � � � � � � � � � � � � �  �

� � � 
 � *� � 
 � �� �  �� � � �  �� � �  ��%�  ���� �� � �� � � �
�# � �� # � � � �  �� � �� � � �� � � � � �7� � � 
 *� � � 
 8��1� �  �  �� �
� �  �
 � � $� � � �� � � � � � �7� 1
 8

� � � � 5**� � � � � ��� � ��2� � � �� � �%�

� � � 
 � *� � 
 � �� 	 	 � � � �3 � �0 
 �

� �  � 	� ! � 	" 	� � #! �  � � ��! ���� �
� � � 
 � *� � 
 � �� � �  �� � �� � � �� � %� � � �  � �� � �  � � � �  � � � � � � � ! � � �
� �  �� ��$� � � � � �%� � �� �  � ���79� 8�: ����! � �� � �  �%� � �$� �� � ��� �


  � � � �; �� � 4 �� /�� �� � � ��� � � 7<=><86�9� �� 1/�� � 3 � - � � 
 �7' ( ( ?8

� � � � � � � � � � # � � � � � � � � �  �� � �� � � � � � �" � �� &� � � � �� � - � . 8 � � � �! � � � �� � &� &�  /� � � �� &� � �
� � � � � � � � �  �  �  � � /��� �� � � � � $� �� � # � � � � %� � � 
 � /�� � � # � � � � � � �   � � � �! �� �� � �  � � � �  � � �
 � � � ! � � � /� � � �&� �  � � �%�  ���� � � � �   � � � �� � �  �%� � � %� � : � �   � � � �� � �� � � � %�� �# � � � � � � �
� �  �� � �$� �� � � � � %� � � � �� &� ���� � � ! " � ��� � �� �  �7� �# � � � � � � � 8��� " � � � ! " � �� " � � �� � � � � �  � �
� � � � � � � � � � /�� � � � � � � !  � � � ! � � � � � � � ��� $� �$�  �� �� � � �� � � 
 � �� " � � � # /���� �5�� ��� � 	�� � � � ���� � 	
$� � � � � �� � � 
 � �� � � � � @%&	� � � � � � � �' ( 	�� � �� $�� � $� � �� � � 	� � � $� � � � � ��� � " �( ( ) �*+" 	� � �� �� � 	� � �, � � �
- 	� � 
 	* . �) ++	� � /"01� � �� � � � � $��� � 	� � � � � /� � � ��� � � 	
 � �� � � � � @*&	� � � � � � � � $� � �� � �� 	�� � 	� 21" " 	
� � � � � � � � $� � �� � �� 	�� � 	3 4A6�� �� � � � � � , ��� 5 � �  � #� �  � 	� � � � � �  
 � �� 	� � � � �! � 	� � 
 	� � 6�, � � � �

� � � � �� � � %� � # � �  � �� %�� � � �� �  � �  �&� � � � � � �� � $� � � � � ��� � � �  �� &/�� �&� � � � � � �� � �� � /�� � � � �� � � � � �  
�� %� � � �  � � �  � � � �  � � � �� � � � � # � � � � /�� �  � � � �� � � 
 7� � � � 5**: : : �� �� � �2� ��� � � � �&� $*8��� �� � � �0 
 � �
� �  �� � 
 � 7� � � � 5**� � � � � � �  �� �  � � � � � � �%� *� � 
 � *8��� �� � � � � � /�: ��� � �&� �"  � � � �  � � �� � � ��   � � �  "
�� �� � � �� � �  � � � �  � � � � � � � # � � � � � � %�� � � �� � � � � ��" �  � �$� �� �# � � � � � � � &� � � � /�� ��  � � �  �  � � � �
 � � � � �� � � � � � �� � � � � � �� ���� � � � ��� �� � � �%� � : � �  # �  � �� � � � � � � � �� � �  � � ��� � � � � � � � � � � �� �  � �  �  
� � �  � � � ��� �  �� �  � � �
� � � 
 � / � � � � � � � /� �� # � �� �"  � � �&� �  �%� � �� � � � � � �� � � ��# � �� � � � �� &� � ��� � � �  �� &� �: �� � �� �$� � " �� �&� ��� $� ��� %�
�   � � �  " ��� � � � � � � # � � ����  � � �� � � �! � � �  �� � �� � � � �$� �� � �� � # � �� �� � � � �� &�� � �� &�� � ��   � � � �� �" � � ��! � � ��  �
	 � � � �� � �� � � � �%� � # �
 � �  � � � # � �� � �� � � � � � �� &��� �� � � �) �B�<C�CD# 7�' B?( �?9C� # �<8� � �  � � � ��� � � &�

� � � �

� � � �� � � �

� � � � �

� �

� � � � �

� � � �� � � �

� � � �	� 
 � �  � � �  �

� 
 � �  � � �  �� 
 � �  � � �  �

� 
 � �  � � �  � �

� �

� � � � � � � � � �

� � � � � � � � �� � � � � � � � �

� � � � � � � � �

� � � � �

� � � � �� � � � �

� � � � �

� � � � � �  ! �  � " �

� � � � � �  ! �  � " �� � � � � �  ! �  � " �

� � � � � �  ! �  � " �

# $ � $ % $ ! �

# $ � $ % $ ! �# $ � $ % $ ! �

# $ � $ % $ ! �

& ' ( ) * & ) +

& ' ( ) * & ) +& ' ( ) * & ) +

& ' ( ) * & ) +

, - . /

, - . /, - . /

, - . / 0

0 0

0 1 2

1 21 2

1 2 0

0 0

0 3 - . /

3 - . /3 - . /

3 - . /

4 5 6 7 8 6 9

4 5 6 7 8 6 94 5 6 7 8 6 9

4 5 6 7 8 6 9 : 5 9 / 3

: 5 9 / 3: 5 9 / 3

: 5 9 / 3

; )

; ); )

; )

) < = 5 > 8 = - ? / 9

) < = 5 > 8 = - ? / 9) < = 5 > 8 = - ? / 9

) < = 5 > 8 = - ? / 9

) = > 5 @ A B / 6 - C

) = > 5 @ A B / 6 - C) = > 5 @ A B / 6 - C

) = > 5 @ A B / 6 - C

) 1 @ 5 6 A = - 5 .

) 1 @ 5 6 A = - 5 .) 1 @ 5 6 A = - 5 .

) 1 @ 5 6 A = - 5 .

) = 3 8 @

) = 3 8 @) = 3 8 @

) = 3 8 @

D + : E 4

D + : E 4D + : E 4

D + : E 4

( 8 9 - 8 = - F /

( 8 9 - 8 = - F /( 8 9 - 8 = - F /

( 8 9 - 8 = - F /

C 5 9 /

C 5 9 /C 5 9 /

C 5 9 /

G H I J

G H I JG H I J

G H I J

K L M M

K L M MK L M M

K L M M @ / 3 / C = / 9

@ / 3 / C = / 9@ / 3 / C = / 9

@ / 3 / C = / 9 ) = > 5 @ A B / 6 - C

) = > 5 @ A B / 6 - C) = > 5 @ A B / 6 - C

) = > 5 @ A B / 6 - C

N 6 5 O - 3 / @ P ' Q R K S Q S L

N 6 5 O - 3 / @ P ' Q R K S Q S LN 6 5 O - 3 / @ P ' Q R K S Q S L

N 6 5 O - 3 / @ P ' Q R K S Q S L T

T T

T U

U U

U

N 6 / C 5 > A < = / 9

N 6 / C 5 > A < = / 9N 6 / C 5 > A < = / 9

N 6 / C 5 > A < = / 9 V ' Q ' 6 8 . @ W Q

V ' Q ' 6 8 . @ W QV ' Q ' 6 8 . @ W Q

V ' Q ' 6 8 . @ W Q

X ) + S V Y ) * &

X ) + S V Y ) * &X ) + S V Y ) * &

X ) + S V Y ) * &

( 8 9 - 8 = - F / O 3 < Z

( 8 9 - 8 = - F / O 3 < Z( 8 9 - 8 = - F / O 3 < Z

( 8 9 - 8 = - F / O 3 < Z

L (

L (L (

L (

( 8 A - 9

( 8 A - 9( 8 A - 9

( 8 A - 9 ( 8 9 - 8 . C /

( 8 9 - 8 . C /( 8 9 - 8 . C /

( 8 9 - 8 . C /

( / C 5 [ . - = - 5 .

( / C 5 [ . - = - 5 .( / C 5 [ . - = - 5 .

( / C 5 [ . - = - 5 .

* / < 6 8 3 * / = 7 5 6 \

* / < 6 8 3 * / = 7 5 6 \* / < 6 8 3 * / = 7 5 6 \

* / < 6 8 3 * / = 7 5 6 \

, / 8 6 . - . [

, / 8 6 . - . [, / 8 6 . - . [

, / 8 6 . - . [

P

P P

P O 5 6 7 8 6 9

O 5 6 7 8 6 9O 5 6 7 8 6 9

O 5 6 7 8 6 9 > 5 9 / U

> 5 9 / U> 5 9 / U

> 5 9 / U

L Y

L YL Y

L Y

Y > A 6 5 F / 9

Y > A 6 5 F / 9Y > A 6 5 F / 9

Y > A 6 5 F / 9

Y . - = - 8 3 - ? 8 = - 5 .

Y . - = - 8 3 - ? 8 = - 5 .Y . - = - 8 3 - ? 8 = - 5 .

Y . - = - 8 3 - ? 8 = - 5 .

Y . F / 6 @ - 5 .

Y . F / 6 @ - 5 .Y . F / 6 @ - 5 .

Y . F / 6 @ - 5 .

* / < 6 8 3 * / = 7 5 6 \

* / < 6 8 3 * / = 7 5 6 \* / < 6 8 3 * / = 7 5 6 \

* / < 6 8 3 * / = 7 5 6 \

, / 8 6 . - . [

, / 8 6 . - . [, / 8 6 . - . [

, / 8 6 . - . [

P Y . F / 6 @ / > 5 9 / U

P Y . F / 6 @ / > 5 9 / UP Y . F / 6 @ / > 5 9 / U

P Y . F / 6 @ / > 5 9 / U

]

& A / C = 6 5 @ C 5 A 2

& A / C = 6 5 @ C 5 A 2& A / C = 6 5 @ C 5 A 2

& A / C = 6 5 @ C 5 A 2

]

4 5 6 7 8 6 9

4 5 6 7 8 6 94 5 6 7 8 6 9

4 5 6 7 8 6 9 > 5 9 / 3

> 5 9 / 3> 5 9 / 3

> 5 9 / 3

]

Y . F / 6 @ / > 5 9 / 3

Y . F / 6 @ / > 5 9 / 3Y . F / 6 @ / > 5 9 / 3

Y . F / 6 @ / > 5 9 / 3

]

D 9 < C 8 = / 9

D 9 < C 8 = / 9D 9 < C 8 = / 9

D 9 < C 8 = / 9 9 8 = 8 1 8 @ /

9 8 = 8 1 8 @ /9 8 = 8 1 8 @ /

9 8 = 8 1 8 @ / 9 / 9 - C 8 = / 9

9 / 9 - C 8 = / 99 / 9 - C 8 = / 9

9 / 9 - C 8 = / 9 = 5 5 . /

= 5 5 . /= 5 5 . /

= 5 5 . / A 8 6 = - C < 3 8 6

A 8 6 = - C < 3 8 6A 8 6 = - C < 3 8 6

A 8 6 = - C < 3 8 6 8 A A 3 - C 8 = - 5 .

8 A A 3 - C 8 = - 5 .8 A A 3 - C 8 = - 5 .

8 A A 3 - C 8 = - 5 .

P ' S ^ & Q ) Y ( & Q Y ) & Y Q ( 8 9 - 8 = - F / 1 < 9 [ / =

P ' S ^ & Q ) Y ( & Q Y ) & Y Q ( 8 9 - 8 = - F / 1 < 9 [ / =P ' S ^ & Q ) Y ( & Q Y ) & Y Q ( 8 9 - 8 = - F / 1 < 9 [ / =

P ' S ^ & Q ) Y ( & Q Y ) & Y Q ( 8 9 - 8 = - F / 1 < 9 [ / = T

T T

T U

U U

U

4 8 @ = / 6

4 8 @ = / 64 8 @ = / 6

4 8 @ = / 6 L M M M _ ; M M M M

L M M M _ ; M M M ML M M M _ ; M M M M

L M M M _ ; M M M M = - > / @

= - > / @= - > / @

= - > / @

4 8 @ = / 6

4 8 @ = / 64 8 @ = / 6

4 8 @ = / 6 L M _ ; M M

L M _ ; M ML M _ ; M M

L M _ ; M M = - > / @

= - > / @= - > / @

= - > / @

` a b

` a b` a b

` a bdcfe g h i

cfe g h icfe g h i

cfe g h ikj l b m n o p j m p l q m

j l b m n o p j m p l q mj l b m n o p j m p l q m

j l b m n o p j m p l q msr t n t u t j b

r t n t u t j br t n t u t j b

r t n t u t j bdq v

q vq v

q vwn a b

n a bn a b

n a bsiyx i z { |~}

iyx i z { |~}iyx i z { |~}

iyx i z { |~}

n p p • j

n p p • jn p p • j

n p p • j

	 � � � �� � � � - 0 
 � � � 
 �� 	 �3 � - � . � � � � � �, � � � �� � � �9� �( ( *- � . �
� � . � - �	 � � �� � 
 � �� � . � � � � 3 � �� � � � 
 	 � � � � . � - - � � �

� � � � �: � �� � �$� � � � � �� � �  � � � �  � � � �� � � � # � �� � � 5� � ����� � �  �� � �! � �$� �� � ��  
� � � � �: � �� � �$� � � � � � � � � �� � � # 5# � � � �� � � �� &�� � �! � � � � � �: � � � �# � � � �

$� �� � ��� � � � �� �7� � � �  �� ��" �: �� � �� �&� �: � �� � �$� � � �  � � �� � �8�! �  � # � �
� $� ��� ! ��

� � � � �%� � � � � ! � �  � �� ��>C( �� �  �=' ( � # �<5�� # � � � � � � � � � � � � �  � �  � �� � �! � �
� � %�� �  �

� � ) ��� �� � � �=�?�E# �� � &�� � 5� � � �� � �  � � � �  � � � �� � � � # � �� � � �� ������ � �  �� � �! � �
$� �� � ��  

� 
 � # � �� � ' �F G�! � � �  � � � 5%� � � � � � ��# � � � $� # � � �*� � � �� &�� %�� � � ���� � �# �H�� &

) * �$� +� ( � � � � , - . �  � / � � � � � � &� ,

� � � � � � � 
 � *� � 
 � � � � � ! � � � ��� �� � � � 7�� � � ��� � 7� � �  � � � ��� � � &� �C==�) ( ( <� # �<8
� %��� � � � � � 
 � �
 � �  � � � �  � � � � � � � ! � � � ��
� � ��� � � �! � � � � � $� �� � �  �� �  ��� �# � �� � � �� �  �: �� � �� � � �� � � � � � � � %�� � � � � � �� &�� � �
� � 
 � � # � � � � � � # � � � � � � � � ! ������ � / : �� � �� �� � � � 
 
 , � /��� �� � � �%� � # � �� %�� � �
� 0 � � � 
 � � � � � � � � � � �1� �� � �
 " � �� # 7� 1
 8� � � � � � � � �� � /�! " �� �# � �� ��� &�� �&� �
� � � � �� ��� � �� �  �� �  � � �� �  *� � �� � �� &�� H� � � �# � � � � �� � �� �

� � � � � � � � �  � � � 0 �

� � � � � I � 

� � � 
 5� � � � � � 	 � � � 
� � � 	 � 
 �  � � 	 �
� � 
 �5� � 
� � � 	 � �� � � � � � � 	 � �� 
 �  � � 	 � �� � �	 � 
 	 � � � 	 �	 �
� 
 
 , � 5� � � ��
 �  � � �� � 
 � �	 � � 	 �, � � � �� � � � �  �
� � � � � 5� � � 	 � � � �� � �� � ��� � 	 � � ��� � � ��� � � �	 ����	 �

� � � � � �
 0 J �. � � � J � 
 � 


� �  �$� � � ��� � �  � � � ����� � � �� � �  � � � �  � � � �� � � � # � � � � � � � � � ! � � �
<9�# � ��  � �� � �7C) ��� � � � � � �� � �  �� � 85

� ' � /�� � ' /�� ) /�� ' � /�� � /�� � 9/�� ' /�� � /�
 � ' /�� � ' /�� � � ) /�� � 
 /�� ' � ' /�� '

� ! � � � � � �� � � � � � � � � �  � �� � � � � � � ! � � � �7# � �� �" �� 	 � K�8
?�# � ��  � �� � �� � �  �� � 5

� 	 � �<</�� 	 � �<' /�� 	 � �<9/�� � �9/�� ' � C/�� � 	 � � ' '

� � � � � � " � � � ��� �  �� � � � � ��� � � � � � � �� � �� %�J � � � �� �# � � � � � � � �� � � � � � ��
 � # � � � � � � � � � � � ! � � �

� 
 
 � � � � � � . �� � � � � � � � � � �
 � 	 � , � � � 

7	 � � �� �  � � � � � ! � � � 8

� 
 
 � � � � � � . �	 � � � � � �� � 
 � � � 0 � � � � 

� � � 
 5� 	 � �� 	 �� � ��� � � ��� � � � � 	 � 
 � � ��� �	 �
� � � 
 5� 	 � �� 	 �� � ��� � � ��� 	 ��� �� 	 � � 	 � � � 	 � � �	 � ���  	
� � 
 0 5�� � ��� � � � ��� � � ��� 	 � �� � �	 � � 	 � �� 	 ��� � � �� 	 � �
�1
 - 5�� � � �� �  �	 � � 	 �� �� � � ! � � �� � 	 �� 	 � �� � �	 � � 	 � �

� 	 ���" � � �� � � � 	 � 	 � �

� 0 � � 
 � � � �  � � � � 
 � � � �  � � � 
 � � � �  � �  
 � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � �  � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � �

� � ! � � � &, � %, 1 &� � � � � � � � ( /  &$�" � � � / � , � � � $� &2� , �
� � � � � � � � +* 3 3 3 ��� � � � � � &! (  � � &� %�� � � � � � � � � � +* 3 3 3 �� � ! � , � � � � � ,

GEISA/IASI and HITRAN-04
H2O spectroscopic parametersdifferences

impact
(TIGR-2000       Tropical)

10 J - � � �
 1� � � � � 
 � � 1� �
. � � � J � 
 � 
 �� � 3 � - 3 � . �� � �� � � 1� � � 
 � � 


599.681 - 2819.848 cm-1

Toth’s (2000, 2002)

Wavenumber ( cm-1 )

-19.

-20.

-21.

-22.

-23.

-24.

-25.

-26.

600 1000 1500 2000 2500 3000

Choice for GEISA/IASIChoice for GEISA/IASI--0303
updateupdate

-21.

-22.

-23.

-24.

600 1000 1500 2000 2500 3000

L
o

g
 in

te
n

si
ty

( 
cm

.m
o

le
cu

le
-1

)

Wavenumber (cm-1)

RAL/ EUMETSAT

700.032 - 1299.980 cm-1

Alternative choice for Alternative choice for 
GEISA/IASIGEISA/IASI--03 update03 update

-100

-50

0

50

100

700 800 900 1000 1100 1200 1300

Id
if 

(%
)

Frequency (cm-1)

H2O RAL / geisa+toth Intensity differences :
 Idif = [ I(RAL) - I(GS+TOT) ] in percent

-100

-50

0

50

100

150

200

250

700 800 900 1000 1100 1200 1300

H
W

di
f (

%
)

Frequency (cm-1)

H2O RAL / geisa+toth air broadened halfwidth differences :
 HWdif = [ HW(RAL) - HW(GS+TOT) ] in percent

€ • ‚ ƒ „y… † ‡ ˆ ‰

€ • ‚ ƒ „y… † ‡ ˆ ‰€ • ‚ ƒ „y… † ‡ ˆ ‰

€ • ‚ ƒ „y… † ‡ ˆ ‰wŠ ‹wŒ

Š ‹wŒŠ ‹wŒ

Š ‹wŒ • Ž ‡ • Ž ‰ … ‡ •

• Ž ‡ • Ž ‰ … ‡ •• Ž ‡ • Ž ‰ … ‡ •

• Ž ‡ • Ž ‰ … ‡ •‘Š ‹sŒ

Š ‹sŒŠ ‹sŒ

Š ‹sŒ

Examples of crit ical assessment of spectroscopic parameters differences (%)  

� *  � � � $� &2�

Stransac + Toth  _______
Stransac + RaL _______

IASI BAND 1

� � 
 � �
 � � � � � �  � ' ( ( ( �� �# � �� � �� � � �: �� � � � - �� � �
� � � � �� � �  � � � �  � � "

7�  �� �� �  � � " � � � � � � ��� � # � � � � � � � 8

IASI BAND 2

Stransac + Toth  _______

Stransac + RaL _______

� 0 � � 
 � � � �  � � � � � � � � � � � � � 
 � � � �  � �  
 4 � � � � � � � � � 
 �  � � � � �

� � - � � 0 - � ������1� 
 � � � � � ���� � � � � 
 � � � � 
 ���- � � � ��������������������� - � � � � � � � � � 0 0 � ������ � � 
 
 � 
 � � � � � � 

J � � � . � � � � � ������ �L � � �

� ' � <�����������������<�����������������������<��������������������� <

� � ' � I ����������������I ' � <�

� ) �� ) �� <�����������������������<

� � 9� ' ������������������' <�����������������������<

� � �� I I � I

� ' � � M�����������������M ' �����������������������'

� � � ) �� ) � ' ��� )

� ' �; �� '  � ���� �� �
� �  �  �  �� � �  �� � # I ���

� 	 � K� /
� � 	 � K� /�� ' � C I �

	 � � � �� � � � - 0 
 � � � 
 �� 	 �� 
 
 , � �<9�7� � � � � �' ( ( <8

<5�1� � � # � �� � � �� � � � �� � �  �� � �! � ��# � � � $�  6�' ��  � � �� � ��" 6�) ��  �� � �� � ��"6I � � �� � � ! �� # � �� � � �" �� � � ��%��  6
M�� � � � � � � ! � � � � �� � $� �� � �! � � � �  N�  

RAL/ EUMETSAT
700.032 - 1299.980 cm-1

� � ! � � � &, � %, 1 &� � � � � � � � ( /  &$�" � � � / � , � � � $� &2� , �
� � � � � � � � +* 3 3 3 ��� � � � � � &! (  � � &� %�� � � � � � � � � � +* 3 3 3 �� � ! � , � � � � � ,

� � ! � � � &, � %, 1 &� � � � � � � � ( /  &$�" � � � / � , � � � $� &2� , �
� � � � � � � � +* 3 3 3 ��� � � � � � &! (  � � &� %�� � � � � � � � � � +* 3 3 3 �� � ! � , � � � � � ,

-1.5

-1

-0.5

 0

 0.5

 1

645 1000 1500 2000 2500 2760

B
rig

ht
ne

ss
 te

m
pe

ra
tu

re
 d

iff
er

en
ce

 (
K

)

Wavenumbers (cm-1)

Difference� � � � 
 � �5� �  � � �� � �� � � � � � � � ��� ��
1� �  ��� %�� � � �<) � � �� � �� � � � � �� � � ��� � 3 
 �
 � �  " �
� � � %� � � �  � �
 � �� �� � �  O�� /�� � � �  � /�' >��  ��9�� � $��' ( ( ) �
� � � � 
 � *� � 
 � �( ) 5��� �  � � �� � � � � � � � � � � ��� ���
� G
 � � �=C�7' ( ( C8�9' =�9?B�

� � � � � � � �( 95�� � � � # � � �� ��� ���
� G
 � � �=?�7' ( ( C8�<) =�' ( 9�

� � � 1� 
 �. �  � � ��  �
 � �  � � � �  � � � �. � � � ! � � �
	 �� �  � ��� ���� �# ��� �  ��  � � � �� � � � � /�<?�7' ( ( ) 8�<B' �
<>' �

� ! � � � ��� � 	� 6	�� � 	
 �66� � � � � � � 	�� 	� � � �� � �� 	� � 
 	
� � � � � � � � � �	� � 
 �� ��! � �� � � � 6� � 	� � 
 � �� � �� $� � �� 	

� � � � � � � � � 	 � � � � � � 4 � � � �

L
o

g
 in

te
n

si
ty

( 
cm

.m
o

le
cu

le
-1

)

) ( �1� � � # � �� � � ��' ( =�� � � � �  � � � �� �  � �  �
� � %� � � �  � �� � # � � � � � � � � �' =?�+

1� � � # � � � � �� . � � � � �� &/�0 � �� �

� , � $� � � # ! � � 7 # �<8�� %��� � ���� �
J � � � � � � ��" �� %��� � ���� � ��� �7 # �<*7# � ��  � �� � # � ' 8
� � �� �! � � �  � � �� &�� � � � � � � � �� � �%: � � � 7� , � � 87P87 # �<� �# �<8
. � � � � &" �� %��� � ��� : � � �� � � � � �� �� � ��� $� ��7 # �<8
� � � � � � �� �� � �� � � � � � # �� � � � �%� � � �� � � �%� � �� � � ��� : � � �� �  �� � � � � �� � � � � � %��� � �� � � � � �� �� �
	 � � # � � � � � � � � � � � � �  � �  � � � � %%� �� � � �� �� %��� � �� �� �! � � �  � � �� &�� , � �
� �  � � � �%� � � �� � � �  � �%� � ��� � �� � � �� � ��� �� � � 
 �
� � �  � � � �%� � � �� � � �  � �%� � �# � ��  � �� �� � ��� �� � � 
 �
� �� � � � � � � � ��� � � 
 � � �  � �%� � �� � � � � � � �� � � � �%� � � �� �

� � � � 	�� �� � /� � � $� ��� ���� 	, ��� 	8 �92� : /&- - - 	6� � � � ��
+ # � �	 �  �	 ��  � $	 �
- �� �� � �� � 	 ��  � $	 � ��%&� � � ��� $ � � � � ���' &�� 	 � � � � ( 	 �� �
� ) � � � � ���� � �� � � $� $����* �� �� �� 	 $* 	 ' �
� � 	 �
�$�� � � 	 � �� � �� � 	 � �  � 	 �+ , + # ��� � -%� � � -%� �� 
� � �. � �	 � �
� � �� �� � 	 � �  � 	 �� � �
��� 
��� 	 ���� 	 ��� � � � ���� � �� � � -%� � � -%�
1 � � �  � � � * ��� � �� 	 � �
� � �
 � 	 �  	 � � * /��� �	 � � ��* �� � � �� � �
 . �� ��
G� �� � �� 	 � �
� � ��� � �  � �� 
�� 	 
 	 � 	 � � 	 � �
� � �
 � 	 �  	 � � * /��� �	 � � ��* �� � � �� � �
 . �� ��

2 � � # � � � � � � � � � � � � �  � �  � � � � %%� �� � � �� �� %��� � �� �� �� � � � � � � � �� � �%�
� ; � � � �# � � �  ��   � � �  " �7 # �<8�� � �� � � ���� � �� � � �� �� �
<; � � � �# � � �  ��   � � �  " �� � �� � � ��� � � � � ��" �� %��� � ���� � ��� �7 # �<*7# � ��  � �� � # � ' 8
=; � � � �# � � �  ��   � � �  " �� � �� � � �� �� � � ���� �� � �� , � � �7 # �<� �# �<8
� ; � � � �# � � �  ��   � � �  " �� � �� � � �� � # � � � � � � � � � � � � �  � �  � � � � %%� �� � � �� �� %��� � �� �� �! � � �  � � �� &

� , � �
> ; � � � �# � � �  ��   � � �  " �� � �� � � �� �� �� � � � � � � � �� � �%��� %��� � ���� � �� � � � � �� �� � �7 # �<� �# �<8
2; � � � �# � � �  ��   � � �  " �� � �� � � �� � # � � � � � � � � � � � � �  � �  � � � � %%� �� � � �� �� %��� � �� �� �� � � � � � � �

� � �%�

�� �$� � �� � 	
 � 
 �� � �� 
 	�� 	? � �� � 	� � � � � � �
: ; � � � �# � � �  ��   � � �  " �� � �� � � �� � �%�! � � �  � � �  �� , � � �7 # �<� �# �<8
 	 � � # � � � � � � � � � � � � �  � �  � � � � %%� �� � � �� �� %��� � �� � �%�! � � �  � � �� &�� , � �
 ; � � � �# � � �  ��   � � �  " �� � �� � � �� � # � � � � � � � � � � � � �  � �  � � � � %%� �� � � �� �� %��� � �� � �%� ! � � �  � � �� &

� , � �
9 
 � �%�� � � � � � � � �� � �%��� %��� � ���� � �� � � � � �� �� � �7 # �<� �# �<8
9; � � � �# � � �  ��   � � �  " �� � �� � � �� � �%�� � � � � � � � �� � �%��� %��� � ���� � �� � � � � �� �� � �7 # �<� �# �<8�
3 � � # � � � � � � � � � � � � �  � �  � � � � %%� �� � � �� �� %��� � �� � �%�� � � � � � � � �� � �%��
3 ; � � � �# � � �  ��   � � �  " �� � �� � � �� � # � � � � � � � � � � � � �  � �  � � � � %%� �� � � �� �� %��� � �� � �%�� � � � � � � � �� � �%�

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
7P8+, +# 0���� 	 �� � �
-. �� �� �� ��� � �
 -� � 1��  �

� � � � � � � � � � 
 � � � �  � �  
 � � �
� � � � � 
 � � � � � � � � �

� � � � � � � � � � 
 � � � �  � �  
 � � �
� � � � � 
 � � � � � � � � �

� � ! � � � &, � %, 1 &� � � � � � � � ( /  &$�" � � � / � , � � � $� &2� , �
� � � � � � � � +* 3 3 3 ��� � � � � � &! (  � � &� %�� � � � � � � � � � +* 3 3 3 �� � ! � , � � � � � ,


