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Although geochemical analysis of hot spring waters is the best way to characterize

the chemical condition of hot springs, it is not suitable for a multipoint investigation of

aged deterioration and route of hot springs from the viewpoint of cost, mobility, and

simplicity. Therefore, an exploration with ORP/pH meter, which is a handy and mobile

device for hot spring research, was carried out in order to measure the e ectiveness of

ORP measurement.

We studied both acidic sulfur springs containing H S and alkaline sulfur springs

containing HS in this paper. The ORP/pH meter measurements revealed aging and

changes in water quality of sulfur springs. A practical research was applied for alkaline

sulfur springs in Nozawa Onsen, and found that there are few di erences between the hot

spring waters at the fountainheads and those at the bathtubs. The result confirms that

hot spring waters have been o ered in good condition to most accommodations in

Nozawa Onsen. Moreover, the application of ORP measurement has pointed out the prob-

lems of some accommodations. After the improvement of their bath facilities, the quality

of the hot spring waters in Nozawa Onsen was also improved. The result confirms that

ORP measurement is an e ective indicator when we observe the condition of hot springs

easily and quickly.

Key words : ORP (Oxidation-Reduction Potential), Aging, Sulfur spring, Nozawa Onsen,

Management of hot springs
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on Hot Spring Waters in Nozawa Onsen
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Fig. Tendency of aging of hot spring waters at Yubatake in Kusatsu Onsen viewed from

ORP-pH relationship.

: Point where spring flows (Upper ). : Lower (Lower ).

: Pouring gate to public bath.

Yubatake Yutaki Yubatake
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Fig. Relationship between ORP and pH at fountainheads in Kawayu Onsen

according to various forms of spring flow.

Borderline of expected change in quality of hot spring water.
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Fig. Tendency of aging of alkaline simple hot spring waters viewed from ORP-pH relationship.

, , : Hot spring water at fountainhead. , , : Hot spring water at pouring gate.
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Fig. Relationship between temperature of hot spring water and its electric conductivity at

main fountainheads in Nozawa Onsen.
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Fig. ORP-pH relationship of hot spring water at fountainheads which flows to public baths.

: Hot spring water in bathtub.
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Fig. ORP-pH relationship of hot spring waters between fountainheads and bathtubs of

accommodations such as hotels and tourist home.

86

S mg kg

. mg kg . mg

kg S

AI

Fig.

AI

ORP-pH

0

2 +*

/3 3 +330 /. +

,**/

-* +*

/*

0

-*

0

�
� �



�
�

� �����	
� ����� � �����	�� ����

������������ � � �� �  ��!�" #

$ $
� $ " #� $

�
$ $ $ $

�
$ �

$ " #� $
$ $

� $
$ � $

$ � %
� $ � $

$ $
�

$ $
$ " #�

$ � $ �
$

� $
� $

& '

()*+ ,- ��� .* +,-���/0 1234567� 80 9�:+;<
=:<>? �����	�@ ��/ AB� �CD >E ���FG� H
IDJ�KLL:< ��MNO���PQJ
RS :< T<UPI V,- W< I �/XYZ [\ T ]0^?�K
_`*ab I c�/?� d��K W��efg* �>� W:� < �h
i 0fgIj� ���klm�K[n�j�0X I B�/?� L�To:<e
� 3� Zpqfg� *>Z>� �rs< t:YJ u� fg�sv/
?JAP wxy*>[v���/0z{ |}~�}N*�J�K �������� c4�
�� � 8*c�J �RS:<��*���[����I�� D:IXY> W:�J
3*>Z>v/?�L�[� W ]��������sv� ,�I _`� ��K x
�> ]��� �D�/?�  0 Z�� L-u:¡ ��/?� TI< ¢* £kK
Jj¤I>v� L�¥G �rs� AP tDJL�*:Y� �m� T*UPI�
J�K ¦B�§ W[��¨�©{~©IjJ �rs tu:< I ª :��
�« I¬KJu:I<�>[v�
RS < [\/ � i/?�* I®o¯>?° ��Kfg � ���
±[ b I * B¢ :2 :<>[v� dL: ���²DL�:
�H � fg� 3�>Z�� �[�d-:0 W �:� * �hi/?�

RS � ³´ <µS ¶�uu �/?�[�:�� L-���D-q �rs<
±· ¸:YJL�*®ku-� dL: ³´ �¹ºN7»~7�s? �n[� ,

-/Y� *d�uu T!¼sDJj¤I� �� d�¥G TI<±�[> ��½�*

� �

� � � � � � 	


� �  � � �
�� � �

�
� � � �� � � � �

� � � �� �
� �

�� �  !
�

" � # � �
� � � � $
� % � � � &

! �
� ! '� ( )

*
+%,- . �� 
 /
 ��

0 � � � 1 
� +%,-
�� 2 �� � �

* � 3 .# /

! � 3 ��
� � 4 � �

� ������	
������ �����

� ������������������� 

�

�

�

�

�

Fig. Change in ORP-pH relationship at pouring gate before and after improvement of bath facilities. :

Hot spring water at pouring gate before repair. : Hot spring water at pouring gate after repair.
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Fig. Changes in aging of hot spring waters in the transportation routes viewed from

ORP-pH relationship.
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Fig. ORP-pH relationships of hot spring waters between fountainheads and bathtubs

of accommodations such as hotels and tourist home after improvement of bath

facilities. : Hot spring water in bathtub at accommodations after improvement.

: Accommodations which didn’t make an improvement this time.
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