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1. >?@A 
# BC���DEA>��F�	GHIJ�CCTV(Closed Circuit Television)���KLMNOP�QR���

�S
GH>TUVWXYZ[\IJP>]�^_`]�abY]�cY]�!def���Y��gh�

��ijYkl���mno�p�����qrKstuOQRJvJYwxY���	nXyz{
|Q

}IK~�OP�QR�����vu�����A�|Q��Hq��	���|}IK��AqO�Y{


��>�KQ}IK��V�QR��vu����Q���KWQ��Hq���B�IJPY6�Y6�q

r����6OA�|Q��KstuOQR 

# �)*V>Y�����vu6�	��|Q�@AY����6����(Particle Image VelocimetryY�5Y

PIV)	
��R����	��J���	PIVAnX ¡JP���¢�6�K£@uOO�Y¤¥A��

A^v¦A6�	��|Q}IKV�Q���KWQR§}V�)*V>¨L�CCTV�����	
�PY

kl����¢�6�	PIVV��J�R��}�©ª	
�P6��«�	¬�R 

 
2.  ¡®¯�°± 
# �)*�®¯²³VWQ´µ�>Y¶·¸AWQBC��VWQŔ µ�¹A>Y/0123AnX��

F�
�CCTV���Kº km»IA� 23¼½ALMNOP�QRPIVV6�	��|Q�@A>Y¾¿½

	ÀQ�@A���ÁpKÂÃP�Q}IKÄ±VWQR}�ÅÆ	Ç�|¼½�B�KÈ-1 AÉ|Ê-Ë

`¶·¸�ÌÍÎÏÐÑÒf¼½VWQR}}>Y�ÓvuÔ 24.6km46AÕMJYÖpA���KLMN

OP�QR 

# �)*V>Y2009×10Ø�ÙÚ18ÛAnXÜÝ

J�k6	®¯IJ�RÙÚ18ÛK¶·¸	2Þ

|Qßà�Ê-Ëáâ�ã�¼½�ä�IÕ�å

æ	È-2AÉ|Rç�ä�>8è�12lAéêNO

�28mm/hVWXYçëÕ>8è�21lAéêN

O� 4.61mVWÃ�R6�K���ìK ¡íîK

ëEqQINOQ�@YçëÕ	éêJ�áâ�

lïK ¡Að�J�lñV>WQRJvJqKu

PIV V>��J���Kò�I ¡K^óq�R§

}V�)*V>Y2009× 10Ø 8è 12l 30ôvu

17l�V�lñõ	®¯A ¡	^Ã�R# # # # # # # # # # # È-1# ´µ�¹IÊ-Ë 
*Study on monitoring method of river flow conditions by use of CCTV images 

by Yuta Ochiai, Makoto Umeda, Shigenori Saito 
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È-2# Ê-Ëáâ�ã�¼½�ä�IÕ�åæ 1)# # # # # È-3# PIVAnQ ¡ì��6O 2) 

 

È-4# Ê-Ë����� 
 

3. �� ¡ 
3.1.  ¡ì� 
# È-3A�)*V
��BüHqPIVAnQ ¡ì��6O 2)	É|RPIV>���ýîAþGJ�����

�AnX6�	«�|Q�@Y��¢����e��VqEY�AwOP�Q�	
��B������

�IJPcX��}IKV�QR��Y2� CCTV ���>��4ALMNOP�Q�@Y��	�@vu

��|Q}IAqQR}�n�q�@vu��J���VWÃPY��å�	^�Y�a���Aå�|

Q}IAnXY ¡	^�}IKV�QRJvJqKuY��ÕMvue�HA�ìAÕM|Q�9���>Y

��å�	^�¥Y��K�5JPJ��}IKWQ 3)�@Y����ÕMK��vuqQ Eâ�}IK~

�OQR�)*V>Y��å���@�¾¿½4½�L�	ÙÚ2ÞlI>!�èA^�YÈ-4A"ûVÉ|

²³ 7̀9m×72m�#ì$f�Â�A®JPY��å�	%JYPIVAnQ ¡	^Ã�R 

3.2.  ¡©ªI&' 
# ¢-1AÉ| ¡ÅÆV12:30vu1lñ»IA ¡	^Ã�R©ªA��PY�(¢�6�)*�+È	È

-5(a)~(e)Y�(6�ô,	È-6(a)~(e)AÉ|RqmY ¡ÅÆ�-.>¨/�)* 4)A¿¦QR 

¢-1#  ¡ÅÆ 
-. º0 1Õ 
��2º 32 2 
lñ 60 sec 
��ñ3 1.875 sec 

���45(X, Y) 600 547 pixel 
1pixel6X�¤# 0.1317 m 
��²³�45(X, Y) 592 544 pixel 
)*�+789�º(X, Y) 37 68 : 
;<=��>�45(X, Y) 32 32 pixel 

Xì?�@A²³(max, min) 52 20 pixel 
Yì?�@A²³(max, min) 8 -8 pixel 
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È-5# 1ôñ��(¢�6�)*�+ (a)12:30~12:31 (b)13:30~13:31 (c)14:30~14:31 (d)15:30~15:31 (e)16:30~16:31 
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È-6# 1ôñ��(¢�6�ô,È (a)12:30~12:31 (b)13:30~13:31 (c)14:30~14:31 (d)15:30~15:31 (e)16:30~16:31 
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# ���65��vu&óYÈ-5�¢�6�)*�+�?�>°B��E��V��IC�NOQRÈ-6(a)~(c)

nXYlñKDÞ|Q»IAE[HA6�K��EqÃP��Y6�ô,KFGJP�Q}IKHvQRJv

JqKuY�����vu&óYNuA6�K��EqQIC�NOQÈ-6(d)Am�PY6�KE[HAIN

EqÃPJ�ÃP�QR}O>ä�K������5AáþJ��@Y��K]JKAqXYL)*�+K�

�NOPJ�Ã��V>q�vI&óuOQR��YÈ-6(e)Am�P6�KE[HAINEYM�lñõI

>DNOqÃ�6�ô,AqÃP�QR}O>¨AèPlïAâEY��Kò��@YQôqýîKÀuOq

vÃ�I&óuOQR§�M�L)*�+	��|QRSIJP>YËT��K��AÂÃ�}IY��å�

	^�¥A��K�5JPJ�Ã�}IqrK&óuOQR 

 
4. 6�C� 
4.1. C�ì� 
# ��J�¢�6�vu6��C�	^�R6�	C�|Q�@AY�¦YUV��	^�Y�WUV�È	

ÀQRXA��J�UV�	�ì?A�E�vAôYJY§OZO�UV�A®[|Q6�	\�QR§�

UV�I6��]	%�|Q}IAnX6�	C�|Q}IKV�QR
��UV�>YÈ-4VÉJ����

�^AWQYÊ-ËvuÔ75m56�UV�`È-7f	
��R��YUV��ôY_>2mIJ�R 

# 6��«�>Y��J�¢�6�I§}vuC�NOQ`�(6��22X	^Ã�RqmY`�(6

�U>Y¢�6�Vvu®º=	
�PY(1)avuC�J�R 

�
*u

VU �� # # # # # # # # # # # # # # # # # # # #  (1) 

}}AYu*bcd�îY�b�+e��ºYVWQRqmu*>�5�aVÀuOQR 

egRIu �* # # # # # # # # # # # # # # # # # # # #  (2) 

}}AYRbf`YIebgh+i�jkVWQRqmYlm> 4.0�� YIe>�WjkIn�JP�«J�R�

Wjk>YÈ-7I§}vu100m56�UV�	
�P«�J�R 

4.2. C�©ªI&' 
# ßo�ì�V«�J�6�IY�5AÉ|HQanX£@�6�	pqJ�©ª	È-8mno¢-2AÉ|R 

2)09.0(96.53 �� HQ  0̀.28rHr3.78f# # # # # # # # # # (3) 

}}AYQb6�YHbÕVWQR 
 

 

È-7# �WUV�È 

 

È-8# HQaIC�6��pq 

b


(m
3 /s

)

�
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���
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��

��	�� ��	�� ��	�� ��	�� �
	�� �r	��

stuvw4b

xFby`abcz

xFby�{I_bcz
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¢-2# HQaIC�6��pq 

lï Õ(m) HQavu�
6�(m3/s) 

C�6�(m3/s) HQaI�s(%) 
¢�6� `�(6� ¢�6� `�(6� 

12:30 1.22 92.60 143.00 107.21 54.4 15.8 
13:30 1.51 138.14 185.98 138.57 34.6 0.3 
14:30 1.89 211.54 238.96 176.78 13.0 -16.4 
15:30 2.34 317.32 287.57 211.57 -9.4 -33.3 
16:30 2.82 455.37 407.19 299.88 -10.6 -34.1 

 

# 12:30~14:30Am�PYHQavu£@�6�I¢�6�vuC�J�6�	pq|QIYC�6��ìK�

�EqÃ�RJvJqKuY`�(6�vuC�J�6�Ipq|QIYs>pqHINEY°Btðq©

ªKÀuO�I&óuOQRJvJqKuY16:30I17:30Am�PYHQanX£@�6�Ap Y¢�6�Y

`�(6��ÁuvuC�J�6�KINEqÃ�R}O>Yv3wVx �n�AYÀuO����ÅÆ

KtEqÃ��@Y6�KÞIyzNO��@V>q�vI&óuOQR��YlmYÕK�_A4{JY

�_K ¡��	��E|óPJ��Y6�K��V�qvÃ�"ôKWQ}ILsRSIJP&óuOQR 
 

5. mHXA 
# �)*V>YCCTV����yz{
|QB��ì�IJPY�����vuPIVAnXkl���Am

�Q¢�6����I6��«�	|Q}I	}~J�R��©ª>°BtðVWXY�)*nXY����

{
ì�����	�t�I�óQRPIV AnQ ¡>Ylm�n�qkl���qÕ4{A®JPY

��	ÀQ}IK��VWO�Y6�Y6����K^�}IV�QR 

# JvJqKu��½IJPY��KòvÃ�XYä�K��5AáþJ�X|Qn�q�ÅÆ���
Y�

�å��¥����5�AnXY ¡íîK�5JPJ��}IKstuOQR§�©ªY��ÅÆK��N

OPJ��}I	��J�R���	5�>|Q}IAnXY��� �î	4tY ¡íî	4tQ}IK

V�QKY5�>AnX����K��NOPJ���@Y5�>I�����vB%�	&�|QÄ±KW

QRlàY��ÅÆmnoPIV� ¡ÅÆ�åæA�� ¡©ª�åæ	��JY��q ¡ÅÆ���KÄ

±VWQR 
 

��b�)*>Y����¾����	��P¤%NO�RéJP��	¢|QR#
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