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Abstract  
Measurement of water vapor concentration and flux emitted from volcanoes is important to 

understand large latent heat transport and volcanic activity. We applied transportable Raman 
lidar to water vapor distribution at a crater. A Raman lidar with a pulsed Nd:YAG laser (532 
nm, 30 mJ) and a telescope with a 20.3 cm diameter has been used for measuring 2­D water 
vapor distribution at Nakadake, Mt. Aso, Kyushu on 15 and 16 October 2008. It is first time to 
measure vertical cross section of water vapor distribution at a crater and the results clearly 
show that there are two types of enhancement of water vapor mixing ratio; one peak with large 
BSR (Back Scatter Ratio) enhancement is due to volcanic fumarole gas and the other peak 
without BSR enhancement is caused by evaporation from the volcanic lake.  
 

1. ^_xy 
z;<{|b}~�z&>�A>������$%&�����z;���dG{|Y&���

�����3�,>Y�A����/����������>0��;:z&G>$%& 6-¡

����dG>;:¢£-¤¥¦�z;§¨>©6-¡����ª�«¬���­¦{¦�;<®

¯��d�§¨>°±�²�6³�´µ���¶·¸¹>Y&G>$%&�>º»�¼½�¾/

��{|;:�¿À�$%&>ÁÂ56�Ã�Ä/�� 
 [\]^_`�ÅÆ¦Ä½0!"#$%&'()'*+,��ÇÈ532nm�20Hz�30mJ �É
>Q s*ÊËÌ3sNd:YAG Í,w,Î-ÏÐ¦�532nmÑÒÓÔÕÖ�607nmÑN2 ×£'(
)ÔÕÖ¿²Ø660nmÑH2O ×£'()ÔÕÖ-ÙÚ20.3cm Ú>ÛÁÜ-./ÄÝÐ¦�Þ,
usßàÊk�áâ123k,-ã¦Ää�å�-AÎ¦�PMT-./ÄÎæç- 6è�é>�

���Y&G�êë��ìíAæ>îïð�ñh]=��òóôµ�õ§ö�>��ìí'()

ÔÕÐ÷-Y&øù>úûÐ÷�è��$%&'()ÔÕÐ÷�ìí'()ÔÕÐ÷>üùð�

ýþÿç-!"Ä$%&îïð(ð#) -$������ýþÿç��d�&%&'·'()*)
v§¨+>6³{| 6��0ð#�ðýè����²�,��ô-�ÒÓÔÕÐ÷�ìí'(

)ÔÕÐ÷�>üùð�ýþÿç-!.�����/·$0��12*3>3-4è5-ÔÕð

-6��½�� 

  

G- 2

- 58 -



 

 

2. ;:�>12,3456 

[\]^_`��;:12,34�7}8õ�;<�¿À�$%&569:-;�Ä56<=

>>b-?@¦Ä¿��AB��2005C{|2007Cë�� 4DÑ893D�E»1DÖ9:56�
¡F�0�89���z&>��-G�§/-G>2-G> 6-¡HÄä>IA-J����;
:z&G>$%&K?@AB>56��L¦Ä/���|�ä>MN�z&>�~Où-!"Ä

$%&1'ÊPs-Qµè�¶�é�L¦Ä/��  

O^_���2008C10R15­16S>89�>;:12,34�56-¡/�T¦/Uõ�¦Ä
VWÙXY>56Z89�>$[XY>56-9\¦0�ë0�15S>56d]�:^>_`a

{|bc,d3eùfg����ä�ë�>n>��h&��Ä/§/ij>k¦/°±��H

0�l"7m'�n¿²Ø'*+,>op�n�ä�å�1�n�40Aeù����O'*+,>

!"Ó>q�-9r¦0� 

Fig.2�WÙsst)>56MN>ôu�¦Ä�2009C10R15S20:33­20:52�9\¦0WÙs
st)1D?>MN-4è�v-G�>wA�n�3A�-xy36.1 ù�zy28ù{|�-�7ù
.¼{|Ä 5-G> 6-¡H0�ä>�>&%}~��&�12.9 ù�#ù 42 ��&� 894hPa�
6 m/s >����H0��>¯¾>��ë�>�Y®¯ [ ($[fg, qù)=(290,-100) ] �$%&
îïð>� 4.4 g/kg>Y½§����|���ë0��"���¿/Ä5-ÔÕð�12.6725.1 �
eù>���������|���WÙsst)�D?Ñ²�z&<{|Á/XYÖ�¿À�W

ÙXY> 6MN�éWÙsst)KD?> 6MN�����Y®¯�$%&>����|�

0�¦{¦��>�Y®¯>���1.8­2.2g/kg���¾��"x'�5-ÔÕð>��§���
�|�§/��>0��WÙsst)�D?��|0�Y®¯>$%&>���;<�{|>%

Æ��������||���ë0���¦0�¼>WÙsst)>MN²��WÙsst)K

D?��|0�Y®¯>� 4.4 g/kg>����z&��Y%Æ>$%&>3ð��K�K���
���Qµ�����>²���ç>XY> 6MN-ïFö�¶��;<=>z&<{|>$

%&�;<�{|>$%&-Ag¦Ä�w�!����¶�4 ��0��>¡¢�Y½/� 

 

 
 
Figure 1.  Observation with the portable 
water vapor Raman Lidar developed by 
RISH, Kyoto University at Nakadake crater, 
Mt. Aso. 

 
Figure 2. Contour plot of water vapor mixing 
ratio (top) and back scatter ratio (bottom) as 
a function of horizontal distance and 
altitude at Nakadake crater, Mt. Aso 
between 20:33 and 20:52 J.S.T. on 15 
October 2008.  The origin of the plot is the 
location of the Lidar. 
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