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ANDA

*

: CSMT

Shun H *

* Faculty of Agricultural Science, Saga University, Honjo machi , Saga, , Japan

The surveys using the high-frequency CSMT system were carried out to make clear the elec-

trical conductivity structures in the landslide area in Izumi and in the test-field of Shirasu banks

in Satuma-sendai.

Although the survey in Izumi was conducted along a short line in a narrow flat area, relatively

good data were obtained because of the short span of electrodes in this system. The -D re-

sistivity model indicates that a high-conductive layer possibly highly satisfied with water lies just

upon impermeable tu breccia. Beneath the test-field of Shirasu banks, it is found that the deep

layers on March are rather dry than those on January after rainfall test. These results indicate

that the high-frequency CSMT method is relatively e ective to survey shallow subsurface struc-

tures.

: High frequency CSMT, Electrical conductivity, -D model, Groundwater, Landslide
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Application of the High-frequency CSMT Method to Surveys

in Shallow Subsurface Regions
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kHz

kHz

MT Controlled Source m m

CSMT CD

Hz kHz U F

k kHz ; Vogel-

CSMT sang,

;

m

m

m

CSMT GH . m

MT

MT

.

CSMT

CD, GH

CSMT AB

CD : The survey lines in the landslide area

in Izumi. An open circle and closedm GH : m

circles indicate a horizontal loop an-

tenna and the observation sites in the
CSMT

high-frequency CSMT survey, respec-

tively. The geological cross section

along AB is obtained by Yakabe and

Kobayashi ( ).

Fig.

CSMT

+*2 ,**2

+ +

+** +0 ,**,

, .

+ - +

+ +/*

+33/

,**, ,**/

+**

+- +-*

.

3

.0 /

+ ,*

+ /

+332 1 +*

,**+ ,**, ++ +332

+

,* +0

+332

+

+

,

-

W



�
�

� �
�

� �
� �

� �

�
�
�
� �

�
� �� � �� � � �
� � 	
 �� 
 � � 

� � �� �� 
����� ��
�� ���� � � �� ��
���� � ! �

� �
�

� � �
� �

� �
� ��

� � �
� �

� � � � " �
� � � � " �

� � �
� �

� � � �
�

� � � � ��
� � �
� �
� � � � �

� � �
� " � �

� � � �#� �
�$� � � � � �
� � �

� � � � %
� � �

� & �
� � � � �

'( � )*� +

,- .� /01�2 � 3 45 �
6 7/8�

1�0�9:;� ,< � � �
= >9?@A= ,�BC �D� �9:;�E
�FG��� �HI D �9:;=

 J�KL= -MN�O >9?@A�
PQ
DI<�R ,� S )D = � 0�
�BC �
 T= U� � ���V��
7
W X�YZ�( 
[\]9^[� _/0
� 8<,NDI<V 1�0�9:;/0 67
� � N�O=
 `]a:bc]�def0/
�>9?@A- �MN 11�
 .�Q
I� g =KN hi`]a:bc]=Kj
�>9?�k I� lm
?:^n]op q rS st � ,N

)� u n]op/0� r 
[\]9^[�
2U�5 �
v D7j wnxy:?z
�{ �U= �N ��| } � ,N

D ~7��- �N 1�1D/0 )�

7 3 45 �6 - D7N I/I1

� )�
 X��5 
 ��
- �N � x�:xy:?z�� � �I<,
7,�O 1�0�9:;�>9?@A= ,N u
f0/� - D7N wnxy:?z
�/ 
 hi� � ,� @A���I
<,N wnxy:?z ��O=
 3
4� hi �k � ,7��m707,- �� �
 � � ��DI<� �

 � �MN �1� ?:^n]op=KN � � ���' �D7N1D-
��� ��@A��/0 0�� r /N )��
 ���� �MN � ��7
� ,< 9:;�v �/0 �*� N� ���-�W �N ��U= �� 
� wnxy:?z ��8� ! �- �N- � ��DI<��� �
`]a:bc]=K8< 0�� �>9?� k -���7N1D/0 11- �MNDQl0
=�� E = �� g � ,�>9? �<,N � � =�8�
@A�
 U ���
 r DV=   �¡:¢]£/0 � -  �<¤j =
,D{ �N 1� �
[\]9^[� 2 � �I� �k 
 1�� ) X� .=�8<
 �N�O U ��
 = ,� I/I �¥ I�V��MN 1�0�PQ=�ND �

D,L , 3 45 �Q �ND = �
 � DQl0�N- Kj�
¦,<
§ -7,�O �
 X���I � ��¨ 7 � 
 �
� =
 BC �D� =¦,< 9:; ��� D� ! ���� =Mj DQl
=©l>9?@A��� V�I� >9?� 0�N � ª�� )�
 /0D«
xy�¬[
 ® ,- � =¦,<
 lm ��N � � /0� -6  �<,

�KL= D@A - ~W�7N V N 1�1D/0 �¯°=¦,<
 D��
MN 7¤ 9:;���� =�I�- ,±�V � � ! ���=²X��³ *�
 WJ�=K8<´ �<,N U � = =µ¶I<,N �
1� /0 - ��MN1D X D·  �<,N ¸¹� )� 0/=

� �� �� ��� �	 

��� ��� � � �

�� �� �
� � ��� �

�

��� ! " #�$ % &

' ( )* + , -� .
/01

2 �� ��� 3 �
2 �� 4

� �� ��
+ 56

2 7 $ 89 " 3
�� : ( �� ;

!
 � <=>
? @ A �
� �� 3

BC D�( E
F CG" �

� H I
JK : L 2 M$
N 7 ! *

O . �! K�
! � PQ " R " 2
S T $
UV , -� . / WC
$ �� . K�!
PQ X Y

2 N
ZA BC ZA [\

V" 2 
;
M1 ZA , -�
�� ] 2 ^ 	 � _ �� `�

a b JK � _ �� �� V
S( 3 7N NP c d e f g=

V; 2 �!h K�!h � Vi ajJ&
k ZA � Vi � (

3 �� � ] ��
l " F CG" 2 � � �� �
� 7N NPV UV� M ( �� � �

� X O + Y ( ] $ �� ( K
� <= � m D�

' , -� . E <� `�� � ��� _ �
n � <= � <= o p `�� � f

� �� 4 � � +� qJ�
� : c ���

� rs 4 I � (	 � tu0J v
�� ��; ; S (� � ���

� � � wx��� yj
J ( J �	 z{ � � �

� D� `�� <= � | $ }

�

������

�

�

�

�

�
�

�
�

�

�

�
�

�

�
� �

31

the figure are the site name. The stripe

concrete blocks. cd : landslide deposits,

: CSMT

GH

MT

: Ogawa,
CD

F

cd : An :

Tb :
MT

The resistivity cross section along the
CSMT

line CD shown in Fig. . Numbers in

CD m lines indicate the slope covered with

An : pyroxene andesite Tb : tu brec-

cia, F : fault.

F

m

F

MT AB

m

m F

m m

F

m
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Apparent resistivities and phase calculated in the D modeling and obtained

by the survey, which are indicated by open squares and closed circles, re-

spectively.

CSMT

m

, mm Test bank L L

Fig.
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of L , L and L in the test-field of the
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Closed circles with numbers indicate

observation sites. The directions of

the antenna are shown by arrows.
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L L

The resistivity pseudo-sections along three lines of L , L and L , which observed on

January and March. The cross sections of the banks are also shown.
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35: CSMT

L

The resistivity models along the survey line of L , using the data on January and

March. Triangles indicate the observation sites.
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