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³À »ÈÐ

AIRS��H p�²DG NASA_� t�½̈�'a8£¤0A$í
��� Aqua\� »1ÑF�÷&#Q e��Ü¼ 9, &h�ü@��� G�V,��̀¦ s�6 x�#� t�½̈

@/l�_� Ãº7£xl�|¾Ó�̀¦ �'a8£¤ô�Ç��. s� �7Hë�H\�"f��H AIRS &h�ü@��� �'a8£¤X<s�'�\�¦ s�6 x�#� �����;\� �èF�

ô�Ç GPS �©�r��'a8£¤�è �©�/BN\� ì�r�í���H ��y©�Ãº|¾Ó�̀¦ ÆÒØ�¦��¦, s�\�¦ GPS ÆÒ&ñ
u�ü< q��§�%i���. Õª

���õ� AIRS\�"f �'a8£¤�)a ��y©�Ãº|¾Óõ� GPS ��y©�Ãº|¾Ó�Ér ��_� q�5pwô�Ç �â
�¾Ó�̀¦ �Ð%i�Ü¼ 9, GPS ��y©�Ãº

|¾Ó�̀¦ l�ï�rÜ¼�Ð ¼#��¾Ó 0.3cm, RMSE 0.7cm_� &ñ
SX��̧\�¦ ²ú�$í
�%i���. GPS ��y©�Ãº|¾Óõ� AIRS ��y©�

Ãº|¾Ó_� �©��'a�'a>� ì�r$3� ���õ� 0.89_� Z�}�Ér �©��'a>�Ãº\�¦ �Ð#� AIRS ��y©�Ãº|¾Ós� t�%i�&h� :£¤$í
�̀¦ q��§

&h� ú̧� ìøÍ%ò
�<Ê�̀¦ ·ú� Ãº e��%3���.

Abstract

The Atmospheric Infrared Sounder (AIRS) aboard the Aqua satellite, which is one of

the Earth Observing System satellites managed by National Aeronautics and Space

Administration, provides global measurements of the water vapor in the atmosphere

using infrared (IR) channels. In this paper, we restored precipitable water vapor

(PWV) over a permanent GPS station in Incheon using the IR measurements of

AIRS and compared the result with GPS-based PWV estimates. As a result, AIRS

PWV had similar trends with GPS PWV; the bias of AIRS PWV against GPS PWV

is 0.3 cm and root mean square error (RMSE) 0.7 cm. In addition, the correlation

coefficient between AIRS PWV and GPS PWV was 0.89. Thus we conclude that the

AIRS PWV reflects local characteristics of the water vapor content.
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1. "e Â]Ø

��� t�½̈&h�Ü¼�Ð µ1ÏÒqt���H l�Êê ����o��H s�p� [j>�&h���� s�Ã»�� ÷&�¦ e��Ü¼ 9, s��Ð ���ô�Ç %ò
�¾Ó�̀¦ ì�r$3�

��¦ \V8£¤�l� 0Aô�Ç ���ª�ô�Ç ���½̈�� ���'��÷&�¦ e����. ²DG?/\�"f�̧ Ãºu� \V�Ð(Numerical Weather Pre-

diction) �̧4Sq_�$í
0px>h���,:�x���K��ª�l��©�0A$í
(Communication, Ocean, and Meteorological Satellite)
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�Ö̧6 x 1px l�Êê ����oü< \V�Ð 0px§4� �¾Ó�©��̀¦ 0AK� �̧§4���¦ e����. Ãº7£xl���H t�½̈ l�Êêr�Û¼%7�\� %ò
�¾Ó�̀¦ p�

u���H @/³ð&h���� �:rz�́ l��̂ ×�æ ���s� 9, 1lxr�\� ½̈2£§õ� \�#Q�Ða%¦_� +þA$í
, @/l� �8£xÂÒ_� �o�<Æ�̧$í
\�

�̧ %ò
�¾Ó�̀¦ p��2;��. ¢̧ô�Ç @/l� í�H8̈� x9� \��-t� ���²ú�\� Ùþ�d��&h���� %i�½+É�̀¦ �#� �©�/éß�l� l�Êê ����o ���½̈

x9� {9�l� \V�Ð\� e��#Q B�Äº ×�æ¹כô�Ç ¹�è�Ðכ #���t��¦ e����.

@/l� ×�æ Ãº7£xl�_� ì�r�í ������̀¦ 0A�#� ��n��̧�>rX<, MWR(microwave radiometer), "é¶����ÃÐ�� 0A

$í
, Õªo��¦ GPS(Global Positioning System) 1pxs� �Ö̧6 x÷&�¦ e����. s� ×�æ GPS\�¦ s�6 xô�Ç @/l� �'a8£¤�Ér

GPS 0A$í
\�"f 5Åx����)a ��� ñ�� Ãº���l�\� �̧²ú��l� ��� t�½̈_� @/l�8£x�̀¦ :�xõ�����"f ��� ñ�� t����÷&��H

�&³�©��̀¦ %i�s�6 x���H �,Ü¼�Ð	כ @/l� ×�æ\� �>rF����H Ãº7£xl�\� _�K� t�����)a |¾Ó�̀¦ ì�ro��#� _þvî�rt����|¾Ó�̀¦

���&ñ
ô�Ç��. GPS\�¦ s�6 xô�Ç @/l� �'a8£¤ ~½ÓZO��Ér 1980�̧�@/ ÊêìøÍ Davis et al.(1985)\� _�K� >h¥Æ�s� &ñ
wn��)a

Êê, ²DG?/ü@\�"f ���ª�ô�Ç ���½̈�� ���'��÷&�¦ e��Ü¼ 9 p�²DG, {9��:r 1px �'aº�� l�Õüt ������²DG\�"f��H s�p� l��©� �&³

\O�\� �Ö̧6 x��¦ e����. ²DG?/\�"f�̧ l��©� �&³\O� &h�6 x�̀¦ 0A�#� ��n��̧�>rX<ü< MWR, Õªo��¦ GPS_� �©� ñ

q��§\�¦ 0Aô�Ç l�Õüt ���7£x ���½̈(�̧&ñ
 ñ 1px 2001, �t��&³ 1px 2007)�� ���'��÷&%3���.

"é¶����ÃÐ�� 0A$í
�Ér 0A$í
\� »1ÑF��)a &h�ü@��� G'p"f�� ��s�ß¼�Ð�� G'p"f\�¦ s�6 x�#� µ1ßl��:r�̧\�¦ 8£¤&ñ
�<Ê

Ü¼�Ð+� @/l� ×�æ\� ì�r�íô�Ç Ãº7£xl�\�¦ �'a8£¤ô�Ç��. s���H �'a8£¤�è �©�/BN\� @/ô�Ç ²DGt�&h� �'a8£¤�̀¦ l�ìøÍÜ¼�Ð �

��H ��n��̧�>rX<, MWR, Õªo��¦ GPS\� q�K� �'a8£¤�è Ä»Áº\� �©��'a\O�s� �Ð�� F�g#3�0Aô�Ç t�%i�\� @/ô�Ç �'a

8£¤s� ��0px�#� ���t�½̈&h���� ½©�̧_� Ãº7£xl�|¾Ó �'a8£¤\� &h�½+Ë���. Õª�Q�� &h�ü@��� G'p"f��H ½̈2£§ �8£x\� @/

ô�Ç 4�¤"é¶s� Ô�¦��0px� 9, ��s�ß¼�Ð�� G'p"f_� �â
Äº ½̈2£§\���H Áº�'a�t�ëß� K��ª�\�"fëß� ��«Ñ\�¦ %3��̀¦ Ãº e��

�¦ &ñ
SX��̧�� q��§&h� ±ú�����H éß�&h�s� e����. ����"f "é¶����ÃÐ�� 0A$í
ëß� s�6 x½+É �â
Äº &ñ
x9�ô�Ç @/l� �'a8£¤s�

#Q�9ÄºÙ¼�Ð ��n��̧�>rX<, MWR, Õªo��¦ GPSü<_� �©� ñ �Ð¢-a�̀¦ :�xô�Ç @/l� �'a8£¤s� ¹כ��9���.

s� ���½̈\�"f��H "é¶����ÃÐ�� 0A$í
 ×�æ p�²DG_� t�½̈�'a8£¤ 0A$í
��� Aqua\� »1ÑF��)a AIRS(Atmospheric

Infrared Sounder)\�¦ s�6 x�#� ô�ÇìøÍ�̧ �©�/BN_� @/l� Ãº7£xl�|¾Ó �'a8£¤�̀¦ r��̧�%i���. Aqua 0A$í
 µ1Ï�� s�

Êê, �&³F���t� AIRS\�¦ s�6 xô�Ç ���ª�ô�Ç @/l� �'a8£¤ ���½̈�� �Ð�¦ ÷&�¦ e����. Hagan et al.(2004)��H AIRS

l�ìøÍ@/l�Ãº7£xl�4�¤"é¶���õ����7£x�̀¦0A�#� NASA WB57 �½Ó/BNl�ü< NASA Pre-AVEl�½̈(balloon)\�

"f 8£¤&ñ
ô�Ç ���õ�ü< q��§�%i�Ü¼ 9, Õª ���õ� [j �©�q��� ��� 25% #3�0A ?/\�"f {9�u��<Ê�̀¦ �Ð%i���. Pierce et

al.(2006)�Ér þj��� l�Êê �̧4Sqõ� AIRS\�"f �'a8£¤�)a q�_þv(specific humidity)�̀¦ q��§�%i�Ü¼ 9, 800hPa s�

�\�"fl�Êê �̧4Sqs� 10-25%��|¾Ó|	��̧� 9 300-600hPa#3�0A\�"fl�Êê �̧4Sqs�q��§&h�_þvî�r�<Ê�̀¦�Ð�¦�

%i���. Ye et al.(2007)�Ér AIRS �'a8£¤X<s�'�ü< ECMWF(European Center for Medium-range Weather

Forecasts), Õªo��¦ ��n��̧�>rX<_� Ãº7£xl�|¾Ó �'a8£¤ ���õ�\�¦ q��§�%i�Ü¼ 9, ��n��̧�>rX<\� q�K� AIRS��

��� 9% |	��̧� 9, ECMWF�� ��� 14% _þvî�r�<Ê�̀¦ �Ð%i���. McMillin et al.(2005)��H Aqua\�"f �'a8£¤�)a @/

l� Ãº7£xl�|¾Óõ� GPS\�¦ s�6 xô�Ç @/l� Ãº7£xl�|¾Ó�̀¦ q��§�%i�Ü¼ 9, Õª ���õ� ��y©�Ãº|¾Ó(PWV, precipitable

water vapor)�̀¦ l�ï�rÜ¼�Ð 0.4-0.5cm_� &ñ
SX��̧\�¦ ²ú�$í
�%i���. McMillin et al.(2007)�Ér AIRSü< ��n�

�̧�>rX<_� �©�@/_þv�̧\�¦ q��§�%i�Ü¼ 9, s� M: GPS\�¦ s�6 x�#� �¦�̧\� ���Ér ��n��̧�>rX<_� ¼#��¾Ó(dry and

wet bias)�̀¦ �Ð&ñ
��¦ Õª\� ���Ér %ò
�¾Ó�̀¦ ì�r$3��%i���. Õª ���õ� ��n��̧�>rX<_� ¼#��¾Ó�̀¦ �Ð&ñ
ô�Ç Êê AIRS

ü< �8¹¡¤ ú̧� {9�u��<Ê�̀¦ �Ð%i���. Lamquin et al.(2009)��H ECMWF_� \V8£¤ ���õ�ü< AIRS_� �©�@/_þv�̧\�¦

q��§�%i�Ü¼ 9, ½̈2£§s� e����H �©�S!�\� q�K� ú̈́�Ér ±ú�\� �8¹¡¤ ú̧� {9�u�� 9, ½̈2£§s� e���̀¦ �â
Äº ¼#��¾Ós� µ1ÏÒqt

�<Ê�̀¦ SX�����%i���.

²DG?/\�"f��H Kim et al.(2003)õ� Lee et al.(2005)\� _�K� AIRS "é¶r� X<s�'� %�o� r�Û¼%7� >hµ1Ï
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ÕªaË> 1. Aqua 0A$í
õ� »1ÑF��̂ �̧d���̧(http://airs.jpl.nasa.gov).

x9� µ1ßl� �:r�̧ Òqt$í
�̀¦ 0Aô�Ç ���½̈�� ���'��÷&%3�Ü¼ 9, ½̈��6 xõ� �<H#î
ÅÒ(2005)\� _�K� Auqa 0A$í
\� �<Êa�

»1ÑF��)a AMSR-E(Advanced Microwave Scanning Radiometer-EOS)ü< HBS(Humidity Sounder for

Brazil)\�¦ �Ö̧6 xô�Ç @/l� Ãº7£xl� ÆÒ&ñ
 ���½̈�� ���'��÷&%3���. s� ×�æ Lee et al.(2005)��H >hµ1Ïô�Ç "é¶r�X<s�'�

%�o� r�Û¼%7��̀¦ :�x�#� 4�¤"é¶�)a ���õ�\�¦ ²DG?/ ��n��̧�>rX< �'a8£¤ X<s�'�ü< q��§�%i�Ü¼ 9, �D¥½+Ëq�(mixing

ratio)\�¦ l�ï�rÜ¼�Ð 0.3-0.8g/kg_� &ñ
SX��̧\�¦ ²ú�$í
�<Ê�̀¦ �Ð%i���.

@/l� Ãº7£xl���H éß�{9� �©�q�\� _�ô�Ç �'a8£¤ëß�Ü¼�Ð��H ô�Ç>��� e��Ü¼ 9, ����"f l�Õüt_� ���ª��o\�¦ :�xô�Ç @/

l� �'a8£¤ 0px§4� C��ª�, Õªo��¦ l�Õüt ���7£x�̀¦ :�xô�Ç ���ø@$í
 SX��Ð�� ×�æ¹כ���. Õª�QÙ¼�Ð AIRS\�¦ s�6 x�#� @/

l� Ãº7£xl�\�¦ �'a8£¤��¦, Õª ���õ�\�¦ ²DG?/ @/l� �'a8£¤ ì�r��\� �Ö̧6 x�l� 0AK�"f��H ô�ÇìøÍ�̧ ?/\�"f �'a8£¤�)a

�� �'a8£¤�©�q�ü<_� q��§·���7£xs� ���'��÷&#Q�� ô�Ç��. s� �7Hë�H\�"f��H AIRS�̀¦ s�6 x�#� @/l� Ãº7£xl�|¾Ó�̀¦

ÆÒØ�¦��¦, íß�Ø�¦�)a ���õ�_� :£¤$í
õ� &ñ
SX��̧ ì�r$3��̀¦ 0A�#� GPS�Ð �'a8£¤ô�Ç Ãº7£xl�|¾Óõ� q��§�%i���. s���H

�����; t�%i�\� 0Au�ô�Ç IHU1 �©�r��'a8£¤�è �©�/BN�̀¦ @/�©�Ü¼�Ð s�ÀÒ#Q&��Ü¼ 9, s�\�¦ :�x�#� AIRS_� Ãº7£xl�

|¾Ó �'a8£¤ ���õ��� K�{©� t�%i�_� @/l� �©�I�\�¦ ú̧� ìøÍ%ò
���H t� ¶ú�(R�Ð��¤��. Ãº7£xl�|¾Ó q��§\� s�6 x�)a ¹�èכ

��H PWVs���. s� �7Hë�H\�"f��H ���$� AIRS\� @/K� �è>hô�Ç Êê, GPSü< AIRS\�¦ s�6 xô�Ç Ãº7£xl� �'a8£¤ ���

õ�\�¦ l�Õütô�Ç��.

2. AIRS

AIRS��H p�²DG NASA(National Aeronautics and Space Administration) t�½̈�'a8£¤0A$í
��� Aqua_�

»1ÑF��̂×�æ����Ðl�Êê����o���½̈ü<{9�l�\V�Ð�¾Ó�©����½̈\�¦0AK�>hµ1Ï÷&%3���(http://airs.jpl.nasa.gov).

2002�̧� 5�Z4 4{9� µ1Ï���)a Aqua��H AIRS\�¦ �í�<Ê�#� AMSU(Advanced Microwave Sounding Unit),

MODIS(Moderate Resolution Imaging Spectroradiometer), CERES(Clouds and the Earth’s Radiant

Energy System), AMSR-E, Õªo��¦ HSB_� 6>h »1Ñ]jG�\�¦ �©��ÃÌ��¦ e��Ü¼ 9(ÕªaË> 1), s�\�¦ s�6 x�#�
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³ð 1. AIRS �'a8£¤X<s�'� 7áxÀÓ.

Level Category Contents

L1 L1A DN

L1B Infrared geolocated radiances

Visible/Near Infrared geolocated radiances

AMSU/HSB calibrated brightness temperature

L2 without-HSB standard retrieval product

IR-only cloud-cleared radiances using AIRS IR and AMSU, without-HSB

with-HSB support product using AIRS IR and AMSU, without-HSB

L3 without-HSB gridded standard retrieval product (Daily, 8 days, Monthly)

IR-only quantized cluster analysis product (5 days, Monthly)

with-HSB

¹¢¤t�, K��ª�, @/l� 1px\� @/ô�Ç �©�ÅÒl� �'a8£¤�̀¦ Ãº'����¦ e����. Aqua 0A$í
�Ér I��ª�1lxl� $�C��̧ 0A$í
(sun-

synchronous satellites in LEO)Ü¼�Ð 705.3km �©�/BN\�"f C��̧ �â
��y��(inclination) 98.2± 1◦�Ð q�'���

 9 C��̧ÅÒl� 98.9ì�r, 5px�§&h�(asending node)�Ér t�%i� r�çß�(local time)Ü¼�Ð �̧Êê 1r� 30ì�r±15ì�rs���.

AIRS��H ���©� 0.4µm−1.0µm #3�0A_� ��r�F�g/��H&h�ü@��� 4>h G�V,�õ� 3.74µm−15.4µm #3�0A_� &h�ü@

��� 2,378>h G�V,��̀¦ s�6 x�#� cç
�, ¹¢¤t�, Õªo��¦ K��ª�_� ³ð��� �:r�̧ü< ³ð��� ~½ÓØ�¦(emissivity), ½̈2£§ �©�

8£x Z�}s�, �̧�>r|¾Ó 1px�̀¦ �'a8£¤� 9, s��ÐÂÒ'� @/l�ü< ¹¢¤t�\� @/ô�Ç 3	�"é¶ �:r�̧ ì�r�í�̧, Õªo��¦ @/l� Ãº7£x

l�ü< ½̈2£§_� 3	�"é¶ ì�r�í�̧\�¦ Òqt$í
ô�Ç��. ½̈2£§\� _�ô�Ç %ò
�¾Ó�̀¦ �Ð¢-a�l� 0A�#� ��s�ß¼�Ð�� %ò
%i�_� 4�¤

��>���� AMSU(50-90GHz), HSB(150-190GHz)ü<_� ���½+Ë�̀¦ :�xK� t�½̈ �'a8£¤�̀¦ Ãº'��� 9, \��-t� í�H8̈�

x9� l�Êê ����o, Õªo��¦ �:rz�́��Û¼ 7£x��\� ���Ér l�Êê r�Û¼%7�_� ����o\� @/ô�Ç ���½̈\�¦ Ãº'��ô�Ç��. AIRS �'a

8£¤X<s�'���H L(level) 1, 2, 3Ü¼�Ð ½̈ì�r÷&#Q e��Ü¼ 9(³ð 1), NASA GES DISC(Goddard Earth Sciences

Data and Information Service Center)\�"f ]j/BN��¦ e����.

L1�Ér DN(digital number)s� l�2�¤�)a L1A, Õªo��¦ L1A\�¦ s�6 x�#� Òqt$í
�)a 4�¤��6f�̧(radiances)��

l�2�¤�)a L1B�Ð ��¾º#Qt� 9, L1B��H &h�ü@��� %ò
%i�_� 4�¤��6f�̧ X<s�'�, ��r�F�g/��H&h�ü@��� %ò
%i�_� 4�¤��6f

�̧ X<s�'�, AMSU/HSBü<_� �̧½+Ë�̀¦ :�x�#� �Ð&ñ
�)a µ1ßl� �:r�̧ X<s�'��Ð ½̈ì�r÷&#Q e����. L2��H L1B

\�¦ s�6 x�#� @/l�ü< t�³ð_� 5Åq$í
�̀¦ ÆÒ&ñ
ô�Ç �,Ü¼�Ð	כ AIRS &h�ü@��� X<s�'�ü< AMSU_� �̧½+ËÜ¼�Ð s�ÀÒ

#Q��� without-HSB X<s�'�, AIRS &h�ü@��� X<s�'��Ðëß� s�ÀÒ#Q��� AIRS IR-only X<s�'�, Õªo��¦ AIRS

&h�ü@��� X<s�'�ü< AMSU/HSB_� �̧½+ËÜ¼�Ð s�ÀÒ#Q��� with-HSB X<s�'��Ð ½̈ì�r�)a��. s�[þt X<s�'���H

y��y�� {9�ìøÍ ��6 x��\�¦ 0Aô�Ç ³ðï�r 4�¤"é¶ X<s�'�(standard retrieval product)ü< ½̈2£§\� _�ô�Ç ò́õ��� �Ð&ñ


�)aX<s�'�(cloud-cleared product),Õªo��¦ 1000-0hPa��t�_�Ãºf��áÔ�Ð��{9�s�l�2�¤�)aX<s�'�(support

product)�Ð ��r� ½̈ì�r�)a��. L1Bü< L2��H HDF-EOS swath +þAd��(http://hdfeos.org)Ü¼�Ð l�2�¤÷&#Q e��

Ü¼ 9, y��y��_� X<s�'�\�¦ l�ï�rÜ¼�Ð 6ì�r 1lxîß� �'a8£¤�)a X<s�'��Ð s�ÀÒ#Q��� 1>h granule�Ð ½̈$í
÷&#Q e����.

L3��H L2 ³ðï�r 4�¤"é¶ X<s�'�\�¦ s�6 x�#� Òqt$í
÷& 9, L2ü< ��ðøÍ��t��Ð without-HSB, AIRS IR-only, Õª

o��¦ with-HSB�Ð ½̈ì�r�)a��. ¢̧ô�Ç s� [þt�Ér ³ðï�r 4�¤"é¶ î̈
ç�H(standard retrieval means)õ� ³ðï�r¼#�	� &ñ


�Ð�� l�2�¤�)a ����� X<s�'�(gridded product)ü< quantized cluster analysis X<s�'��Ð ��¾º#Q�����. �����

X<s�'���H �ÀÒ, 8{9�, ô�Ç²ú� éß�0A�Ð ½̈ì�r÷& 9, quantized cluster analysis X<s�'���H 5{9�õ� ô�Ç²ú� éß�0A�Ð

½̈ì�r�)a��.
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ÕªaË> 2. AIRS2RET\�¦ s�6 xô�Ç ô�ÇìøÍ�̧ �©�/BN_� �'a8£¤u� \Vr�.

s� ���½̈\�"f��H L2_� ³ðï�r 4�¤"é¶ X<s�'� ×�æ AMSUü< HSB�� ìøÍ%ò
÷&t� ·ú§�Ér AIRS IR-only X<s�'�

AIRS2RET\�¦ s�6 x�%i���. AIRS2RET��H “AIRS.�̧�.�Z4.{9�.granule.L2.RetStd.v5.0.14.0.ID.hdf” +þAI�

_���{9�"î
Ü¼�Ðs�ÀÒ#Q4Re����. Granule�Ér 6ì�rçß����Ü¼�Ð ½̈ì�r÷&Ù¼�Ð,�ÀÒ\� 001-240�����t�Òqt$í
�)a��.

\V\�¦[þt#QÕªaË> 2_� AIRS2RET��H “AIRS.2008.01.05.178.L2.RetStd-IR.v5.0.14.0.G08008014614.hdf”

�Ð 2008�̧� 1�Z4 5{9�_� granule 178��{9��̀¦�����·p��. ¢̧ô�Ç AIRS2RET��HÕªaË> 2ü<°ú s�î�r|¾Óì�rÖ�¦(cloud

fraction, %), TPW(total precipitable water vapor, kg/m2), ³ð��� �:r�̧(surface temperature, K), @/

l� �:r�̧(air temperature, K), �̧�>r(Dobson)_� ì�r�í�̧ 1px\� @/ô�Ç &ñ
�Ð�� z�́�9e����. AIRS2RET_� ���

�̂ X<s�'� �9�×¼(full swath data field)��H 0-133��t� e��Ü¼ 9, y�� �9�×¼\� @/ô�Ç &ñ
�Ð��H t�����©� �ÃÐ�¦ë�H��³

Ü¼�Ð @/�̂ô�Ç��(JPL 2007).

AIRS_� TPW��H GPS IWV(integrated water vapor)ü<1lx{9�ô�Ç>h¥Æ�Ü¼�Ðéß�0A���&h�{©�ì�r�íô�ÇÃº7£x

l�|¾Ó�̀¦ _�p�ô�Ç��. s� ���½̈\�"f��H AIRS2RET\� z�́�2; TPW &ñ
�Ð\�¦ s�6 x�#� PWV�Ð 8̈�íß��%i�Ü¼ 9,

s�\�¦ GPS�Ð ÆÒ&ñ
ô�Ç PWVü< q��§�%i���. IWV��H d�� (1)�̀¦ s�6 x�#� PWV�Ð ���8̈�½+É Ãº e����(Bevis

et al. 1992).

PWV = IWV/ρ (1)
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ÕªaË> 3. 2008�̧�ÂÒ'� 2009�̧� 6�Z4��t� IHU1 �©�r��'a8£¤�è �©�/BN_� (a) AIRSü< GPS PWV ÆÒ&ñ
 ���õ�, (b) "é¶&h�Ü¼�Ð

[O�&ñ
ô�Ç IHU1�'a8£¤�è0Au�\�¦l�ï�rÜ¼�Ðô�Ç AIRS�'a8£¤X<s�'�×�æd��&h�_��â
0A�̧ 	�s�, (c) AIRS PWVü< GPS PWV

_� �©��'a�'a>�.

#�l�"f ρ��H Ó�o�̂�©�I� Óüt x9��̧(density of liquid water)s���.

3. ��Pês�¤Sës R�w�

s� �7Hë�H\�"f��H AIRS2RET\�"f TPW\�¦ ÆÒØ�¦�l� 0A�#� MATLAB toolbox_� HDF\�¦ s�6 x�%i�

Ü¼ 9, GPS X<s�'���H GIPSY-OASIS II(GPS Inferred Positioning System-Orbit Analysis and Simu-

lation Software II; Webb & Zumberge 1993)ü< &ñ
x9�C��̧§4�(precise orbits)�̀¦ s�6 x�#� 10ì�r çß����Ü¼

�Ð _þvî�rt����|¾Ó�̀¦ ÆÒ&ñ
�%i���. GPS X<s�'� %�o�r� _þvî�rt����|¾Ó_� ÅÒ¹כ ������¹כ�	̧� PCV(phase center

variation), OTL(ocean tidal loading displacements), Õªo��¦ GRD(azimuthal gradients)\�¦ �Ð&ñ
�%i�

��. ÕªaË> 3\� AIRSü< GPS_� PWV íß�Ø�¦ ���õ�\�¦ ����?/%3���.

ÕªaË> 3a��H 2008�̧� 1�Z4ÂÒ'� 2009�̧� 6�Z4��t�_� ����@/�<Æ�§ IHU1 GPS �©�r��'a8£¤�è(0A�̧ 37.45◦N,

�â
�̧ 126.65◦E, �¦�̧ 62.02m) �©�/BN_� PWV\�¦ �����·p �.���s	כ AIRS PWV��H IHU1 �©�r��'a8£¤�è �©�/BN

\� ���©� ��H]X�ô�Ç t�&h�_� �'a8£¤u�\�¦ s�6 x�%i�Ü¼ 9, 3σ s��©��Ér s��©�&h�(outlier)�Ð çß�ÅÒ�#� ]j���%i���.

���½̈\� ��6 x�)a AIRS PWV �'a8£¤u���H 8úx 806&h�s� 9, s� ×�æ 33&h��̀¦ s��©�&h�Ü¼�Ð ]j���%i���. ����̂ �'a8£¤

u� ×�æ 4% ��|¾Ó�̀¦ 	�t����H s��©�&h��Ér ÅÒ�Ð #�2£§\� µ1ÏÒqt�%i���. s���H Ãº�̧�Ý¶ \P�$3�(thermal island) �&³
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�©�\� _�K� z�́]j @/l� µ1ßl� �:r�̧�Ð�� Z�}�Ér Ãºu��Ð �'a8£¤ ÷&����, ½̈2£§\� _�K� 	��̀÷&#Q z�́]j�Ð�� ±ú�>�

�'a8£¤÷&l� M:ë�Hs���(~ÃÌ��� ñ 2001). GPS PWVü< AIRS PWV_� r�çß� çß�����̀¦ ú́�ÆÒl� 0A�#� ���+þA �Ð

çß�(linear interpolation)�%i���. ÕªaË> 3b��H IHU1 �'a8£¤�è 0Au�\�¦ "é¶&h�Ü¼�Ð [O�&ñ
��¦, IHU1 �'a8£¤�è t�

&h�õ� ���½̈\� ��6 x�)a AIRS �'a8£¤X<s�'� ×�æd��&h�_� �â
0A�̧ 	�s�\�¦ �����·p �.���s	כ ÕªaË> 3c��H GPS PWV

ü< AIRS PWV_� �©��'a�'a>�\�¦ �Ð#�ï�r��.

ÕªaË> 3a\�¦ �Ð���, AIRS PWVü< GPS PWV��H "f�Ð q�5pwô�Ç �â
�¾Ó�̀¦ �Ðs� 9, #�2£§\� 7cm\� ����

s� 7£x����¦ ��Ö�¦\� 1cm s���Ð y���è���H ô�ÇìøÍ�̧_� ���+þA&h���� PWV >�]X� ��� ñ\�¦ �Ð�����. ÕªaË> 3a\�

�����·p AIRS PWV��H IHU1 �©�r��'a8£¤�è\�¦ l�ï�rÜ¼�Ð 0A�̧ ±0.3◦, �â
�̧ ±0.5◦ #3�0A\�"f �'a8£¤�)a °úכs�

��(ÕªaË> 3b). s���H AIRS_� &h�ü@��� G'p"f IFOV(instrument field of view)\� K�{©����H °úכÜ¼�Ð, K�{©� #3�

0A ?/\�"f��H 1lx{9�ô�Ç �o�è(pixel) °ú̀�כ¦ ��f���̀¦ _�p�ô�Ç��. AIRS &h�ü@��� G'p"f_� IFOV��H 1.1◦ × 0.6◦s�

��. 7£¤, GPS�Ð �'a8£¤ô�Ç PWV��H �'a8£¤�è�� 0Au�ô�Ç t�&h�_� ���f�� ~½Ó�¾ÓÜ¼�Ð_� 1&h� �'a8£¤u���� ìøÍ���, AIRS

PWV��H IHU1 �©�r��'a8£¤�è�� �í�<Ê�)a 1.1◦ × 0.6◦ t�%i�_� @/³ð°úכs��� ½+É Ãº e����. ����"f ÕªaË> 3a_�

PWV °úכ�Ér ÕªaË> 3bü< °ú s� 0A$í
_� C�&h�\� ���� ���èçß�_� 0Au� ���1lx�Ér e��t�ëß�, IFOV #3�0A\� �í�<Ê÷&

Ù¼�Ð IHU1 �©�r��'a8£¤�è t�%i� �©�/BN\� @/ô�Ç AIRS �'a8£¤°úכe���̀¦ _�p�ô�Ç��.

AIRS PWV��H GPS PWV\�¦ l�ï�rÜ¼�Ð ¼#��¾Ó 0.3cm, RMSE(root-mean-square error) 0.7cm�Ð ��

��z�¤��. s�ü< °ú �Ér ���õ���H McMillin et al.(2005)s� ²ú�$í
ô�Ç ¼#��¾Ó 0.1-0.2cm, RMSE 0.4-0.5cm\� q�K�

Z�}�Ér Ãºu�s���. Õª�Q�� McMillin et al.(2005)�Ér AMSUü< �̧½+Ë�)a AIRS X<s�'�, 7£¤ without-HSB\�¦

��6 x�%i�Ü¼�� s� ���½̈\�"f��H ��s�ß¼�Ð�� �'a8£¤X<s�'�ü<_� �̧½+Ë\� _�ô�Ç @/l� �Ð&ñ
s� ÷&t� ·ú§�Ér AIRS-

only\�¦ s�6 x�%i�l� M:ë�Hs���. 7£¤, ���½̈\� ��6 x�)a AIRS �'a8£¤X<s�'�_� 7áxÀÓ�� ��ØÔl� M:ë�H\� @/l� ò́

õ��� �Ð&ñ
÷&t� ·ú§�� &ñ
SX��̧�� q��§&h� ±ú�>� ����èß� �Ü¼�Ð	כ óøÍéß��)a��.

ô�Ç¼#�,s����½̈\�"f²ú�$í
ô�Ç&ñ
SX��̧��H{9�ìøÍ&h�Ü¼�ÐGPS PWVü<��n��̧�>rX< PWV��"f�Ð 0.3-0.5cm,

MWRs� 0.1-0.2cm_� �̧	� Ãºï�r�̀¦ ���������H &h�õ� q��§½+É M: ���è Z�}�Ér Ãºu�s���(�̧&ñ
 ñ 1px 2001, �

t��&³ 1px 2007). Õª�Q�� ÕªaË> 3c_� GPS PWVü< AIRS PWV_� �©��'a�'a>� ì�r$3� ���õ�\�¦ �Ð���, GPSü<

AIRS PWV��H �©��'a>�Ãº(correlation coefficient) 0.9 &ñ
�̧_� q��§&h� Z�}�Ér �©��'a$í
�̀¦ ��t���H �¦̀�	כ ·ú� Ãº

e����. s���H AIRS\�"f �'a8£¤�)a PWV�� �'a8£¤t�%i�_� PWV\�¦ q��§&h� ú̧� ìøÍ%ò
��¦ e������H �¦̀�	כ _�p�ô�Ç

��. s�ü< °ú s� AIRS�Ð �'a8£¤ô�Ç PWV��H GPS�� ��n��̧�>rX<, Õªo��¦ MWR\� q�K� &ñ
SX��̧��H ±ú�t�ëß�

t�%i�&h� :£¤$í
�̀¦ q��§&h� ú̧� ìøÍ%ò
ô�Ç��. :£¤y� AIRS��H t��©��'a8£¤�è\� �©��'a\O�s� F�g#3�0Aô�Ç t�%i�\� @/ô�Ç �'a

8£¤s� ��0px�Ù¼�Ð ��n��̧�>rX<, MWR, GPSü< �©� ñ �Ð¢-a½+É �â
Äº �Ð�� &ñ
SX�ô�Ç @/l� Ãº7£xl� �̧m�'�a�As�

��0px½+É �Ü¼�Ð	כ l�@/�)a��.

4. +sÇ Â]Ø

s� �7Hë�H\�"f��H AIRS\�¦ s�6 x�#� ô�ÇìøÍ�̧ �©�/BN\� ì�r�íô�Ç Ãº7£xl�|¾Ó�̀¦ ÆÒØ�¦��¦, s�\�¦ GPSü< q��§

�<ÊÜ¼�Ð+� AIRS_� @/l� �'a8£¤ �Ö̧6 x ��0px$í
\� @/K� ·ú����Ð��¤��. AIRS L2 ³ðï�r 4�¤"é¶ X<s�'� ×�æ AMSU

ü< HSB�� ìøÍ%ò
÷&t� ·ú§�Ér AIRS &h�ü@��� �'a8£¤X<s�'�\�¦ s�6 x�%i�Ü¼ 9, �'a8£¤u� ×�æ TPW °ú̀�כ¦ PWV

�Ð ���8̈��%i���. GPS �'a8£¤X<s�'���H IHU1 �©�r��'a8£¤�è\�"f Ãº|9��)a �'a8£¤u�ü< &ñ
x9�C��̧§4��̀¦ s�6 x�#�

GIPSY-OASIS�Ð %�o��%i���. Õª ���õ� AIRS\�"f �'a8£¤�)a PWVü< GPS PWV��H B�Äº Ä»��ô�Ç �â
�¾Ó�̀¦

�Ð%i�Ü¼ 9, GPS PWVü< q��§Ùþ¡�̀¦ M: AIRS PWV��H ¼#��¾Ó 0.3cm, RMSE 0.7cm_� &ñ
SX��̧\�¦ ²ú�$í
�%i�
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��. s���H GPS-��n��̧�>rX<, GPS-MWR_� PWV q��§ ���õ�\� q�K� ���è Z�}�Ér Ãºu�s���. Õª�Q�� GPS

PWVü<_� �©��'a�'a>� ì�r$3� ���õ� �©��'a>�Ãº�� q��§&h� Z�}>� ����z�¤��. 7£¤ AIRS\�¦ s�6 x½+É �â
Äº &ñ
SX��̧��H

���è ±ú�t�ëß� t�%i�&h� :£¤$í
�̀¦ q��§&h� ú̧� ìøÍ%ò
�<Ê�̀¦ ·ú� Ãº e��%3���. ¢̧ô�Ç �¾ÓÊê ��s�ß¼�Ð��ü< �̧½+Ë�)a X<s�

'�\�¦ s�6 x½+É �â
Äº &ñ
SX��̧�� �¾Ó�©�|̈c �Ü¼�Ð	כ l�@/�)a��. AIRS��H ��n��̧�>rX<�� MWR, Õªo��¦ GPSü<

²ú�o� �'a8£¤�è\� Áº�'a�>� F�g#3�0Aô�Ç t�%i�\� @/ô�Ç �'a8£¤s� ��0px�Ù¼�Ð �©� ñ �Ð¢-a½+É �â
Äº, �Ð�� &ñ
SX�ô�Ç @/

l� Ãº7£xl� �'a8£¤s� ��0px½+É �Ü¼�Ð	כ óøÍéß��)a��.
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