
� 36 ��� 11 � � � 1

����� 1672-8785(2015)11-001-06

��������	
���
	
����
�

� 
 ��� ∗ � �

(����������������������� 211101)

���������	�
������
������������������
��� !"#$��%��&�'�(�	)���*�!���+�,-����
�����.�/�0�! !"#�1$��%&�&2'!3()4/�Æ*/
�+5�6�7,-&2'!3.��������8Æ�.)9/*0:���1
;��23<7=%.)9/	>4.)9/�-5?4��@(A76B9/�.
)7����C	%9D8*0:�+5E2�F9��,-,-&2'!3.���
����.)*:��GH�I;�<;JK1L7/M�
����&2	'!3	NO=0/	
>P?�/
@�	
�� TP7 AB�C
� A DOI: 10.3969/j.issn.1672-8785.2015.11.001

Review of Remote Sensing Retrieval of Temperature and
Water Vapor Profiles Using Ground-based

Infrared Hyper-spectral Data

HUANG Wei, GAO Tai-chang∗, LIU Lei

(Institute of Meteorology and Oceanographic, PLA University of Science and Technology,

Nanjing, 211101, China)

Abstract: As the important parameters for meteorological and climate research, temperature and water

vapor profiles are of importance to the study of radiation transfer, vertical stability, convective available

potential energy, precipitation and cloud formation and evolution. At present, the main remote sensing

techniques for detecting temperature and water vapor profiles include laser radars, microwave radiometers

and hyper-spectral resolution detectors. The instruments and algorithms for temperature and water and

vapor profile retrieval by ground-based infrared hyper-spectral remote sensing are summarized. The basic

principles of statistical retrieval algorithms and physical retrieval algorithms are presented emphatically.

The technical features of different algorithms in retrieval accuracy, stability and computing time are

analyzed in detail. Finally, the limitation and future trend of the current atmospheric temperature and

water vapor profile retrieval by infrared hyper-spectral remote sensing are discussed.
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$�	� EOS Aqua 862� AIRS  +,��

� Æ56� 650∼2700 cm−1 7>8�8 2378
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��������,?>G Æ� (Atmospheric

Emitted Radiance Interferometer, AERI-00)[9] �&

�!?H(&�>� 520∼3000 cm−1 3����
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$AA �	��I=BJ (Hot Blackbody, HBB

� Ambient Blackbody, ABB) � HBB B 	�I
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lar Value Decomposition, SVD) <>��
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'Y>� Æ�T�!LM X 	 (2) =� SVD
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@=�9, [13] �<��,*?� �	D2,

*���"V� Æ�
��Æ�3,*�?

���&�����O�M$S%W] �O

A.���-.��;�̂ WO�L"�&��

�� k�T7X�XRS�D����-.�X

��P">��
��,*��:YO	�<3

R�TZ� Turner *_<��HE��@7�

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.36, No.11, Nov 2015



4 � � 2015 � 11 Æ

4�&[N�1 Æ�4����<@=� 

Æ,*�K �3,*�Æ�3,* D�S

A���@7Y��%�LZ k � [14] �

3 xyfzg{hi
",A��,(�	 Æ�
���$)

���)"��������
�&	���>

�
	��
��-3�
�$')�&�,

$
	�
���,,)�&�
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%����� (��) ��;����$�� (�

�) "�$bjQ2ec���71)"���

� (��) ���

( Feltz?:g-%�� AERI>��'�(

�
	�
)� 3 km�'��������J�

&2�7�����3R�ED;F��f
J

�&F�� AERIprofa2��< ��� AERI

2�A� Feltz, Turner *`H�%���J�&

)���������S� 1999 $�W.L.Smith

JM�J�&��JUO��,3#����

AERI >���
71� 3 km �'�����

��� �����R! 0.6∼1.3 K ����

�R! 0.8∼1.4 g/kg[18] �

�
� AERI 6��,$
c�d�Y&�

AERIprof a2A�Ja2A�-"	����

���������	�� AERI �bHÆ��

,)*%���
��i�:"a2A�0/(

$)�aZ�iPZ!�Ja2AÆHfa$\

�aZ�=[!�g �LL���\��=[
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Ja2A0?�$j
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c�d�Y&%&-")��S�4[�

��!()�J�&�5�HE��� [19] �

3.2.2 qrsop
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A�b
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/19B��"�71�����a+�b�
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1�mjÆ�!a+�b� D.D.Turner $ 2014

$?:g<!"�&��� AERI 2���7�

�%��S�C�
�Z��������7I

! 0.2 K �������7I! 0.3 g/kg �

)��	�/1� 5 km[19] �

 g�Y`�Yd γ �@4ÆH�	��B

d����γ �@�=H#�,$@7�Turner

�=�@�:<Q� (1000, 300, 100, 30, 10, 3, 1,

1, 1)   γ ��E)L"K� [19] �!"@4�

&��\J���fa�� %�<�Y�U

V)����F��de�l9hT�I!/`

�&�Y`�Yd���E)�n��%�.

�
�	 @=�<,$I!/`��,)��

SC@7&�Z��))�������:L

�F� [20] �!��,3�)���%�fm�

Y`��&�%�gn�
c�d�Y&�

A<���-")����A7R!T�!L

M����J�&�\J��4#��`T�\

J�����!�.('�,�!5h1�	

�������Y`�Y&�j����e2'

#��$������)����]�71�

�iP�/i*�M��

4 |t
 ��234�%�<>T7(�	 Æ

3����7�53��U��,	 Æ3�

��� �)"�����	�Z<�7��

����3R� �g�ED;F�����

AERI  +,�.6��,	 Æ3�����

+-3� ����Y&�$����+��

<.6�$')�Y&�,,)�Y&�$'

)�Y&�'YR���Y&
���! ,,
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���N�\�� ��,$L
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