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Research Status of Infrared Radiation Characteristics
of Earth′s Atmosphere
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Abstract: The research advance in infrared radiation characteristics of earth’s atmosphere at abroad is

presented in brief. Particularly, the domestic research status of infrared radiation characteristics of earth’s

atmosphere is overviewed in the following three aspects: the calculation with foreign mature software,

the related research based on basic theory and the independent research and development of atmospheric

infrared radiation calculation software. Finally, the relative content which need to be further studied is

discussed.

Key words: earth′s atmosphere; infrared radiation characteristics; research status

0 >?
��������������	���


�����3���	��
4����

���������	�����
���

�������������������

����������������Æ���

��������������	����

��	������
���������	

������������5�������

�������������������

���������	�������Æ

1 6@A7BC
������������������

��	������ !�� 8�9 "

����!"#�� �!�#"��!���

��$����$#$%&%
�%��&

��''"�
�������������

:;<=�2013–06–27

>?@A�DEF (1984-) �G�HIBCJ�DE�KLFMGNHOPQIRJSK(
E-mail: sunyanqi0314@163.com

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.34, No.10, Oct 2013



8 � � 2013 T 10 U

����� � 1967 (�!� Bartman A L

#��"#$)&�%����*�&)+�

	��'!,	�&� 1969 (�!�()(

&*+-.),/�3'�-(&)))%�

*&��.L*&+,��*+�+ 1970

(� Hanel ��01- 4 /2�!"#)��,

-�0.�.1��/�����&)&��M

2����������301971 (�Robert

Lyle M2�4L�������+�/1�

35�2��!+�3064'���30&

�&)� [1] 

�1�45��&��756�!�8�5

��������������������

��627* ��87�� LOWTRAN�

MODTRAN�SHARC� SAMM89�189

�:�!�)���3
��9;4�5

�3� LOWTRAN  �94!9+�����

����&)!9+� 20 cm−1 ���� 0 ∼
30 km 0:������ MODTRAN �&)!

9+� 2 cm−1 �:;���6<=5<�>�

0 ∼ 60 km �1"9�:�����!N$�

*�;<== (Local Thermodynamic Equilibrium,

LTE)Æ>�?>�SHARC �&)!9+6->

� 2 cm−1 ����6<=5� 50 ∼ 300 km �?

@��!N$�@*�;<==Æ>�' SAMM

6 ��7���4)�6<������'

����93!9+ (2 cm−1) �������

�:8!�?"� MODTRAN � SHARC �9

A����6<=5@���*�> 300 km �

6) [2] 

2 6VA7BC
�:���������������

����%
�!;�8��O���A��

�,������ �����������

��	������	���B�����

�����������
����B %

<A"C������
��������

�	����������� �
����

756�5���������������
�����

:���������������

������	����7*��8D,�3�
B=>��3
��E [3] �CC()(&�=
[4] � MODTRAN �	�������	��

0�()�D=>� SHARC � SAMM �	

���� [2] �3�B=>��3
��E�?
FE�Æ-G��@P� 2004 (!F�*&�

*& 2.7 µm � 4.3 µm GH���������

��A/	��!; [5−6] �3�B=>ÆD&
=EH-B��E�?C�=D�IJ3��@
P:�62��+,�KI / ���J<�

*�&=	��KI / ���J<��	�

�!; [7−8] � 2013 (�.C()(&�=�L

F��7� MODTRAN ������E7�

F(KL�M)GH [9] 

%<A�"C�'���������

	���������8O�35�H�G�
� [10] N���L���HI	�������
�6E<JO���M�3�B=>ÆD&=
EH-B��E�K=N��IL� 1998 (>

2010 (Q,���OP62/���PM!,
	�QJ)%�QR�����OP62��

��PM!,���KNN�RLO�S��P

SP [11−13] :�*T�������	���

��ET��

�5����������������
�����O��8 �3�B=>ÆD&=
EH-B��E�M�
�IJ3��@P�5
�I�������� (Combined Atmospheric

Radiative Transfer, CART) [14−16] !��O�
�U35��V=�ND&)OL+���W

�30�� (35UVW���VW����*

+�) ���;�� (�*����;��) �3

0RQ�P<�8�P!����E<->� 1

cm−1 �3���OL+O�RX� ��!
N�QY�W�����ZN (�PM) �QY

RW�8����!NW���JBW�
�
	������!N�QY8�7�7�SS
S![����!NQY�&)OL+JO�

Infrared (monthly)/Vol.34, No.10, Oct 2013 http://journal.sitp.ac.cn/hw



� 34 ��� 10 � � � 9

��M [15] ��PMW����2� MODTRAN

� OPAC �NT��PMU�J�)!,�

���W>�J�E\�2V30RQ�P<

 7�����30&)X���OL+WW

�W������6 ��!N��PM�W

��X&�IL��3530����W���

*T���W���8"��3��VW�

7�HWUIM�2�YV�M8"��;

��6 2�YA��Z����OL+��

�R LOWTRA� MODTRAN �J�CART �

���U�O<J'UZT�[�E<�[�

�������\]��\��US ]V3

^*T������2

3 WWX
K4�������������
�

����^W��[�	�������%


XOY_]`�������& �.L&

�+,�����������30��W

"%_��� .L*����������

�����"
^�	�R��

Z[./

[1] WaX_ \]^_`abcde [M]. ``�fa
Ybabb� 1995.

[2] cZg�h[d_ecc\dde]^f_gfg
`efa [J]. ibjkl, 2003, 33(6): 412–416.

[3] b`c�hd�hgi_ mnopqrstuv
[M]. ``�ceabb� 1998.

[4] ihj�ifj_ MODTRAN kjk	lmnk
[J]. wtbc, 2007, 28(3): 317–320.

[5] Æll�mjn�gÆX�m_ 2.7 µm o 4.3 µm

nopoecqpc\ddhq�i (I pj) [J].

\]j_`dexy, 2003, 20(4): 15–22.

[6] Æll�mjn_ 2.7 µm o 4.3 µm nopoec
qpc\ddhq�i (II kj) [J] _ \]j_`
dexy, 2004, 21(1): 26–36.

[7] Æl�rm�qrf_s]ecnjogst - q
puvwgrg�i [J]. ibjkl, 2004, 34(3):

375–378.

[8] Æl�rm�hpc�m_kgsqtrust -

qpuvwgst�i [J]. kljibz{, 2005,

34(3): 282–286.

[9] ut�bv�wux_uvMODTRAN gc\wx
uybyzx{vwgxg [J]. kl, 2013, 34(3):

26–31.

[10] oyz�mjn_z_v{y|_gdd|{z{w
||rg}f [J]. |}c~, 2007, 11(3): 361–366.

[11] Yuan G, Sun X, Dai J. Modified Gamma Distribu-

tion Parameters’ Influence on Scattering Signature of

Clouds [J]. Journal of Dynamics of Continuous, Dis-

crete and Impulsive System, Series B, 2007, 14(S2):

166–170 _
[12] Yuan G, Sun X, Dai J. An Improved Algorithm of

Cloud Multiple Scattering [J]. Chinese Optics Let-

ters, 2006, 4(7): 425–427.

[13] Yuan G, Sun X, Dai J. An Improved Algorithm for

Calculating Cloud Radiation [J]. Journal of Physics,

2005, 13: 297–299.

[14] Chen X, We H, Yang P, et a1. An Efficient Method

for Computing Atmospheric Radiances in Clear-sky

and Cloudy Conditions [J] _Journal of Quantitative

Spectroscopy & Radiative Transfer, 2011, 112(1):

109–118.

[15] }}~�hpc�qrf_~_ecdd|{kj
CART �} [J]. mnj_`bcc~, 2007, 2(6):

446–450.

[16] Wei H, Chen X, Rao R, et a1. A Moderate-spectral-

resolution Transmittance Model Based on Fitting the

Line-by-1ine Calculation [J]. Optics Express, 2007,

15(13): 8360–8370.

[17] ~�~�}}~�hpc_~_ecdd|{kj
(CART) ec�dddrg{w�� [J]. klji
bz{ , 2013, 42(6): 1575–1581.

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.34, No.10, Oct 2013


