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yɓcvoȮ¬)/ȫĠ,�ĸCǥ>ȝ��*)Ȫ

yCǲ�ɔɐȩȆȃ-�(ɓ�@=0�ȴ*ǈȥ

ȢĠ,+CȸȤ'�(ɓȓƐƆƒ;Ɔ�ėɓcvo

Ȯ/ąǅ,+�ƈă�@?ɔ���,�=ɓɐȩ¬

-åƼ/ïǅ�ǯ�òÏ-0ɓȓƐƆ/ƕ¼�À

²)0,�ɓ�ĸòĺ�ƕČ�?�*0ȧƍ·/Ħ

ɐɊ-*%(ȪyCàɂ-�?ǻß*,?ɔ 
Ũƽǆ)0ɓåƼǂ»/ø�ĎèƉđ-�(ɓ

ƏƆŢ/Ɖğö»ȱ*ɐȩ¬/ïǅåƼȱ-ȸ�?

ƣèǿƗ�<2UAV-<?èĩƗȱCǲɓƏƆ
Ţ-��?ƐȟåƼ/ö¾ȱ/ĄĶCŠ=�-�?ɔ

7"ɓǟľǒƤCǨķ�(ɐȩ§ÉǍ3/åƼƐ§

ȺƁǏɓƉğ/ǕšğƁ9ĔCȈɎśĔ�"ɔ�=

-ɓœ�ȁŭiZo-<>ƏƆƐ�ɐȩŨ�3Å6

�ƐƆ/ɀ�Ġ,+-&(ŶȄCǲɓɐȩ*Ɖ

ȩ/ƴ��Ƨ-&(Ǩć�":/))?ɔ 
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2. ��ev 
 
ĉȑƉđ/ƞƨđ0ɓďȹƶøëę*ɌǧȭɌǧ

ƩɓĂ©ȭș�¬ƩCƐ@?ŧţđƆǗ/Ɖđ))

>ɓɌǧĎC0�9*�?ɌǧĎè/Ɖđ))?ɔ

ĉȑɐȩ0ɓŇŖđƐì/�ǙƉđƞƨđ/ƨŪɇ

ɍĔɑđě50mɓǮė1.5mɓĜéƉğ½ȯ1/100ɒ)
)?ɔƞƨđÌĐ-ȆǦ�@"ɐȩ0ɓȓƐ�"Ɛ

Ɔ/I^oLvCcvoȮ)ƕ¼�?cvoUFc

Źȣ*,%(?ɑJ��ÄƝɒɔËɋŢ/ƏƆǽ

żCĽŉ�?"9-ɓhinĤƆ�ȃɑS&DL miniɒ
CƉȩ/yƐĕĐ -ȆǦ�ɓøƅæǸƂC�Ȇ

�(Ɔ�ZvU-ňǑ�"ɑȃƗȷȽɕ10²ɒɔ
,�ɓËɋ16Í-<?9/19(20/2ŝȷ-��?ǿ
Ɨƛɑøëɒ/ǠȻƆȱ*Ťø1ŢȷȻƆȱ0ɓ 
@!@150.0mmɓ29.5mm))?ɔ 
ƏƆµī/Ɖğö¾ȱ/Ǒă-0ɓUAV-<?

ǇŎ�<2[vUoRYvPls-<?èĩƗȱ

CĄś�"ɔƉȩ/UAVƪ£Cǉ�Ǿ�?y)ƪ
£ȁŭTa[GHEɑPhoto Scan ProɒCƧ"ɔ
�/Ta[0UAVƪ£CeFs[MmG\*�
�Ǧ*ɏ�/ĳñC:&ƛ/ɀÏ�-�(ɓeF

s[MmG\/ƛCǤ1ÏB�?�*)xƀ¤ƪ

£C�Ĺ�?ɔ�Ĺ�"xƀ¤ƪ£-Ŝƹ/ġŻZ

vUC§·�?*ɓ�4(/ġŻ�CǸȷ�(Ĭ?

�*�)�?ɔĬ=@"ġŻ�/xƀ¤ƪ£CTa

[GHEɑArcGISɒCƧ(�ĵƛ/ŻɏCƇ9
"ɔŻɏ�=èĩĩơ/Ņă�Êǩ-,>ɓƉȩ/

ƉğĩơÅ2ɐȩ/ïǅåƼȱ/ŅăCǲ��*�

)�?ɔ,�ɓUAV/ǇŎ)0ɓKjnbpvP
lsƧ/íƘƛ;cpv[Cèy�<2ƆɃz-35
tĺȆǦ�ɓ @=/ƪ£CȁŭTa[-<?ƪ£

÷ȰÏĹ-<%(èĩĳñC3ƀ¤¾�"ɔ 
ɐȩcvo¬/ïǅåƼȱ0Ǫ��"apvg-

<>ȃƗ�"ɔɐȩ/ȆȃâɃ�=ɐȩ/cvoȮ

/ĈƌCȍ4(ɓÐ�ø��/ůǛ8ɑ1.0m×1.7mɒ
C�ǹɔǢŽ25cm`XW)rFkvCÇ>��"
ɑ6ƗǡƲ/820cm×25cmɒɔ�/ůǛ8Ccvo
ȮyȮ-Ȱ.(ɓ10tĺ/cvoȮ/¨40tĺ/�
ƛ)ïǅåƼ/Ʌƛ�= õùǋ7)/ɏ�CƗă

�"ɔ4ƛ/Ĝéɏ��=ɓ25cmÝŚ/ƂŚĩ1&
�&/ïǅåƼ/Ĝé�ǅCƇ9ɓȃ24tĺ/Ǡ×
CÎcvoȮ/ïǅåƼȱ*�"ɔ 
�=-ɓzƐ /ĮèĩɑĖƻ;°8,+ɒ-<
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�"èĩƗȱ�=Ĭ=@"3ƀ¤ġŻZvUCœ�
iZo/èĩóƫ*�(Ȇă�ɓƏƆŢɑƐȱ

100m3/s,+ɒ/ƐƋCƣ�"ɔȃǑū�0ɓf
]sN/ǖĠ�œɕn=0.03ɓƉğ½ȯɕi=1/100,+
-Ȇă�"ɔ 
 
3. >tSq� 9u�7uZPA7ab 
 

(1) F�@]7wtSq7-*).0' 
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ƏƆŦȷ-��?Ɖȩ/Ɖğö»ȱCĽŉ�?"

9-ɓȁŭTa[ArcGISCƧ(ƉđǢřŚÒ�
<2ŽřŚÒ-��?ƉğřɃâC�Ĺ�"ɔƉđ
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M�=zƐ10m-��(0Ɖğ�z0ɉç¾�(�
=�ɓïǅ�Ʀ�(?ǐĺ:ƛç�"ɔ�@=/

�*�=ɓƏƆŢ/ŀƐ·/ôø-<>yƐȮ/Ǝ

ł�@"Ɖğ/÷�0ðzƐȮ-Ɛȟ�@ɓ /w
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Ƽ�ïǅ�"*Ǩ�=@?ɔ 
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)ƉğřɃâC�Ĺ�"ɑJ�� ÄƝɒɔJ�
 0ð

�=yƐ  40m èƛ/ŽřŚÒ/ƉğĩơCǴ�
":/))?ɔ�/èƛ)0ɓð�=ĕĐ )ǘ

0.2ɖ0.4mɓÌĐ )ǘ 0.4ɖ0.7m *ŽřŚÒ 20m
/ĞǓá-B"%(Ɖğ�z�ƿȋ)�"�*�=ɓ

±ƆŦȷ-÷ȱ/åƼ�Ɛȟ�@"�*�B�?ɔ

ð�û�=ÌĐ - 6ɖ7m/Ǔá)0ɓǘ 0.7m*
ø��Ɖğ��z�("ɔÌĐ�Ȝ)0±Ɔ�µ

<>ɓð�=yƐ- 10m �= 45m /Ǔá-��(
ŵƦ�ǣǭ�"ƼĒ�ĩĹ�@(�>ɓƠ- 40m
/òĺ)0÷ȱ/åƼ�ïǅ�("ɔâ-3�=:
B�?<�-ɓðyƐȮ/Ɛį0ð*Ř9ŚÒ*,

%(�>ɓ�/ƼĒ/ưƦ0Ɖȩ/ƆǳȮ/Æĉ 

-Ʀ�(?ɔƼĒ�¯Ɔ�?Ɔ�yş 1m ǃĠ/
ƏƆŢ-0Ɛ@/�ƐȖ0ð*Ƴ��?<�-Ɛ§

�ŀƐ·0ôø�?/)ɓƼĒ¨��Ǝł�@ĞǓ

á)ø�,Ɖğ�z�Ʀ�":/*Ǩ�=@?ɔ  
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4. ��<7N�L��7�Q 
 

ƏƆµ/ 8ť-ÎcvoȮ/ïǅåƼȱ/ƗăC
ǲɓËɋ 16ÍȡȨī/ 10ť-:Ðź-ƗăCĄ
ś�"ɔŤyƐ/cvoȮɑNo.1ɒ�=ƮÍC��ɓ
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J�) -ƏƆµī-��?ïǅåƼȱ/ǑăǝŮ

/ƄȘCǀ�ɔNo.1 0Ũđ�=/ƐȟåƼ�Ƴń
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voȮ/åƼ�ƕČ�"�*0ɓƏƆ-<?Ɛȱ�

ôø�ɓɐȩcvo¬-ȓƐƆ-<?ħ·,ǢƖ�
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/ưƦ�cvo¬Ȯ-ïǅ�"åƼCĘ�y�ɓ 

/Ɛ§I^oLv�ø�òÏ-0ɓcvo¬Ȯ/

åƼCwŀ�zƐ/cvoȮ3Ɛȟ�":/*ŅƗ

)�?ɔ7"ɓNo.6 )ïǅåƼȱ�ıô�"/0ɓ
Ɖȩ�=/Ɛ@/ɀ�,+/ĪɄCÈ�"�*�Ǩ
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�@"åƼ� No.6-ïǅ�":/*Ņć�@?. 
No.6 / õùǋ*Ɖğ/ɏ�ė�ǘ 0.8m ))?/
-ĉ�(yƐ /ƏƆƆ�0 1.1m ))?"9ɓƉ
ȩ�=ɐȩ-Ò��Ɛ@/ĪɄCÈ�"ÊǩĲ�ǀ

Ú�@?ɔNo.7,8 )02ïǅåƼȱ0ƕČ�"�
*�=ɓƉȩ�=�¸�@"Ɛ§Ɔ*ȓƐƆ-<%

(cvo¬/ǢƖƐ�ôø¾�Ɛȟ�@"*Ǩ�=

@?ɔ�@=/�*�=ɓƉȩ�=ɐȩ3Ɛ@/ɀ

�/ĪɄCħ�È�(?/0 No.6 ))%"*Ƥ
ȁ)�?ɔ7"ɓNo.9,10 / õùǋ*Ɖğ/ɏ�
ė0ǘ 0.4m *�"9ɓƏƆŢ-0ƉȩCƐȟ�
"åƼ�ɓzƐȮ/ɐȩcvoȮ ɃCȓ�(Ɛ§

�ɓɐȩ§É-ïǅ�"*Ǩ�=@?ɔ,�ɓɐȩ

cvo3/åƼïǅ/ɀ�ǐĺ0ɓƏƆǽż-�Ā

�?://ɓÕȚ/èĩū�,+�= No.6 ÕȚ�
 /�ǻ,òĺ-,?:/*Ĵă�@?ɔ 
 
5.  Y�2o9�k6 #��eG�7x$ 
 
� cvoȮNo.63/ɀ�Ʊ,Ɛ@�ưƦ�?�*)ɓ
ƏƆƐ*ɐȩ/ȓƐƆ/ƴ��Ƨ/ǝŮɓɐȩcv

o¬-åƼ/ïǅ�?ǐĺ�ưƦ�(?�*CĿ

Ō�"ɔ �)ɓƏƆŢ/Ɖȩ�<2ɐȩÕȚ/Ɛ

@Cżŏ�ɓƐ@/ɀ�,+/ưƦCƿȋ�?"9

-ɓiRIC Nays2DH/To_vCƧ(ĜɃ�ƀ¤
œ�ȁŭCǲ%"ɔðyƐ60m�=ðzƐ30m/Ǔ
áCĉȑ-ɓ1 m3/s ɖ100m3/s/ƐȱCȆă�"ɔ 
� J�-Ɛȱ100 m3/sŢ-��?ƐȢ*Ɛ@dM[
o/ȁŭǝŮCǀ�ɔƐ@/dM[o-ƸƲ�?*ɓ

ðyƐ/Ɛ@0ð-ĉ�(êƳ)0,�ɓɐȩŚÒ

-Ò�%(Ɛ@(?�*�ƿȋ)�?ɔ�@0ɓ

ðyƐȮ�Ɖȩ/�ƐȖ��Ò�(?"9))?ɔ

ƏƆƐ/wȮ�ɐȩ±É;ÇƆÉ-Ɛ§�?¢Ò�
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STUDY ON THE SEDIMENT OF MOUNTAINOUS RIVER 
AND CONTROL OF RIVERBED MATERIALS INTO FISHWAY 

 
Kiyoshi Wada and Kyota Hashiguchi 

 
The purpose of this study is observationally to clarify the sediment fluctuation in the river, and deposition 
in the pool of the fishway at the flood stage to grasp the mutual influence between the fishway and the 
mountains river. Both the ordinary survey by the total station and the photographic survey by UAV (Un-
manned Aerial Vehicles) were carried out. The image analysis softwares were used in order to estimate 
topographical shapes of river and the fishway. By the image analysis using UAV, it has confirmed that 
riverbed scouring occurred in the upstream part when the water level of the flood was raised to 1.1m. The 
riverbed is flattened by flood, the amount of riverbed degradation increases in proportion to the distance 
to the upstream. By the flood, it was indicated that the flowing river materials from the upstream of the 
weir flows through to the downstream of the weir, but the part of them flows into the fishway. The sedi-
ment in the pool of the fishway was swept away, there was a riverbed materials deposit in another pool. 
Based on the reproduction calculation of the analysis, it is pointed out the mutual influence between a 
flood flow and an overflowing water in the fishway. 

 
 
 
 
 
 

 


