
� �

�

�

� �����	
�� �������

� �� � � �

� �
� � �

�
� �

�
� � �

�
� � �

� �

����

��� ���� !"#$ %&'(�)��*+,-./0 ��123456
�789:;"5 <=>?@ABC� DEFG8H; 6��DI JKLM.NO �
PQO16�1234�RS� !"5!T1UV�W.UXY!Z[" #\2341]^
_U %`.[O ab41cde1]^_?fg%`.[" hiLM��DI"j5.
/0 kl1am231��.no8pI"1ZUN!q5!TrsUtuq>vQw !
Q?11 xQy 1	
ZUz1{|�{w !Q?11 }~WN�d7e5� zw�
{w"1Ujj %1j5Z[" hiLM�1LM4U��4�����>w !"�Z
UN� ���1�� ���1�����c0 �x0 �"
�^�^� am23 ��LM4 hi��

� � �

�������	 
��

� 

��������

����� ���	
�

�

�
�

�

�

Abstract

169

Regional Science Association of Spa, Japan,

AMADA

Futomi, Kamogawa City, Chiba Prefecture, , Japan.

J. Hot Spring Sci.

Judging from the statistics on annual changes of hot spring utilization published by

the Ministry of the Environment, the total flow volume of hot springs has been continu-

ously on the increase as well as the number of the wells. The assumption that the in-

crease of the pumping wells would automatically bring about the decrease of the average

flow volume is erroneous. The peak of the average flow volume was recorded in the fiscal

year of . The largest total flow volume of non-power used wells was marked in the

same year. Although people has shared the fear that the number of power used wells

would a ect the naturally spouting wells in the neighborhood and probably it turned to

reality in some areas, the negative trend produced in these ten years. Defectiveness of

licensing procedure for pump installation and speculations of user’s side make pump dis-

placement of the wells very frequently inappropriate.

Key words : naturally spouting wells, pump displacement, licensing procedure
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Problems of Excessive Exploitation and

Utilization of Hot Springs

+ +

+

+

,33 ,20, +1+1
+1+1 ,33 ,20-

/3 +03 +1, ,**3

+333

#

,**2 +3
+

+333

+*

0,

--



��� ����

	 
 �
� � �

�

� � �
� �

� � �
� �

� 	 

 � �

� �
� �

�
�

�
� �

� ��������� �������� ���!�"� #$ %&'�()
*+ ,�"� ��-. /01,� �234�%&'� )�-. ��!

#$234() *+���56017.�8�9.

:%&'5,�:"�;01 ,�<�234�=>%&'5?@.A B� )�
B� )A9. C�DEF� B� )�-.

GH��:'� B� *+ )� B� *+ )� IJK�LM1797 N�
C�DEFO B�-4 *+ )�-.
���'PLI�QR ST�UVW��.XYZIJ7A[M\]. ��� �
���^_A`a�b�.cdefg+hE*ij �kl71mno3� p\)p.���
UV��"ZLM3CAZqrA�[M�K7 ��UV��"ZstPuvo1O wpx �
234�%&'�=>yZzZ\97�� {j|}�~T��.O�A���]. =n BS
��UV�"OLM3�Opp�\� =n BR���!�"O,��:"O�BR�s�1
uvo3A7�����J��Z��17.

��)������].��'����`a5���rZ���7. ��UV�������
�5N��.Z C]�!z �� ��5¡ao3O��-. IQRUV�¢£¤����¥

� �������	
�����

�

�

�

�������	
�����

��������

���������

�

Fig. Statistics on annual changes of hot spring utilization
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Fig. Annual number of drilled wells according to the depth
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Fig. Potential distribution and flow pattern
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Tóth, J. ( ) : A theoretical analysis of groundwater flow in small drainage basins.
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