
�

�
� � �

���� 	


���� ���� �
� � � �� � � ��

� �

 �

�  �
 

�
� �

�  �
 

�
 �

� �  
�  �

� �
 � �
�  

 
 �

� � �

� !"# $%&'()*+,-./012%345

6 789:()%�;.<6=->?6 @?75

A5 �./BCDE0FG�

HI75 JK0 � ��6.-5L�MNO6�P
* Q7R,-?MNO*� #ST787AU>?%

� ��V�WXY Z[\�;.*]?^_ � 3- >�MNO`�� �ST0 � �P� Z[
�#� *a48b'8'->?#cdeK8'- \+afg[hi\��h*a48jk- MNOlm

*+,-� �Zn0MNOlm�opqr6ste
� 0�uvw*+ x ypex5MNO�V�zh*]{|6+a}~?

'8�_&�b ?78� ~-5L � ��� 0 ���K- 7�7 MNO`�� �ST*?]&U
��*+,-�� � � �����uvw+af�� ./<`�{|0>KA%���K8'&'
��� � �b*+'8� & �6r578'-?
���K- ./��6b�ex-�*� ��6� ?~-5L

0� ��� ��6./~
-�Q6�y7 ��%�;.<6cd78'- �� ��%0 MNO*ST~-� #./*+a}
�� ./�� 0 MNO���zh*+,-V�� ~{|6 ��~->? � ��+af����
Z	6 75]�%3- ~& ¡ ¢/�ypex h6 @?75�Q�£ £ eK5./BCDE
5MNO6 ¤P*Q¥?_ ¤� �*¦ 78M
NO�V�0zh~- >�MNO�V�zh*?]&
UMNO���zh6./~->?%3- ��0 §
6¨78� ��� ��# �©ª%

zb~->?cd~-??]* ./*+,- «¬6 �� ��./�Q� *

®
 ¯ ° ±² ³P´µ

�

�
� � � �

� �

	
 �

�
� �

�  � � � 
�

�
�

� 
 � � �
�

� � �
� �

� �
� �

� � � � �
	
 � � �
� � � �

� � �
� � �

�

� � �

�����

	 
��

	

	

� � � �

��������
������

���� 

�������	
��������

� �

�
�

� �

�
�
�

�

�

� �

ANAYAMA ASUBUCHI NNAKA

*

:

Fujimaki

Susumu H *, Tatsuaki K * and Takeyuki A *

* Faculty of Agriculture, Yamagata University, Wakaba-machi,

Tsuruoka, Yamagata, , Japan

We improved the measurement apparatus for convective velocity of ponded water in paddy

fields, proposed by Fujimaki ( ). Since the e ect of air bubbles accumulated along the

sensor on the measurement values was observed, we developed a new equipment to prevent air

bubbles from accumulating along the sensor. Another improvement was that the power sources

of all measurement devices in the apparatus were exchanged from AC power supplies to DC

power supplies. This improvement allowed us to measure convective velocity of ponded water

in paddy fields without AC power supplies. The good performance of the improved apparatus

was verified by the measurement of convective velocity of ponded water in a paddy field.

: ponded water, convective velocity, bubbles, DC power supply

Rose and Chapman, ; Mowjood ;
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Improvement of the Measurement Apparatus for Convective

Velocity of Ponded Water in Paddy Fields
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Sensor with bubbles accumulated
E ect of air bubbles accumulated along

sensor on measurement for convective

velocity of ponded water

Fujimaki
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CR X, Campbell Sci.

Outline of equipment to lift up/down sensor

Disturbance of ponded water by lifting

up/down sensor

PS , Campbell Sci.

Equipment to lift up/down sensor
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:

Circuit diagram of amplifier (Nakamura )

Output characteristics of amplifier Calibration of sensor using improved

measurement apparatus
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