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STAVMEAANY) 2T FZIZE LG LEED
MR D 2Evh B B g5

IEE

ARG **

AR SR TP 7EdEIs = A L F— 2 X 7 A 4H Y
ok ZKOR) T 78 RE I A B it 23 7 B H 2
X—7—NF:EEI, H, AKET, SYaCEANUITE, PHEE

I #

il

SHTE Lo ) ERUKIBORKILIE, RIS L Cl i
A8 D L AR R THFEMmRTE 2350 <GBk
WIS L 2 T LS R S 7 2 &Y, ISRk
HESIC L o TED LN T WS (ETBSSHEze &
¥ —, 2010)o —F T, FRHEITEHIIICES S8 CHUKE
BT A I L, BUKEL & LIHE Lo REBIZHER DS
HELL—HTHDLERMSN TS (ZH, 19822 =
g, 1982b; —1Hf, 1987 ; =Wk, 1989 : =, 1990 ; =
B, 1991) 0 HERDA™: U, FIKIE 220 T <, K,
BRI ICBWT LD S 720, ok BICIHER O
RReEAEHIT 2 L &I, HEb A BT L Ckoitkiz
fif 2 5 BN H 5 (=i, 1982b; =W, 1987 ; =T,
1989 : =i, 1991). = 2T, HEWMERFEDOHZE, TUK
WEOMERT L C Ll 6%, Foflic 2 5o X (LT,
WL e $5) THLHEVDRLTWS (Zif
1991) 6

F 72, BUKIB LTS T B 2 72D 1R 1k (5]
TR HEAMIZE > & —, 2010) & LCOEL AT S
DS, BRIERIEEIC X o TG R T 234 &
eWE I, EHE LS CHIROANE RS AE L 5. 2O
ANHGEDKE 7 B ERUKIBOZEERE S, TR
DT IR A b THEB TR fh s % iR 18 9 55 O
MVEE B (BEH - LA, 1983 5 450 - AKH, 1987 ;
R - AT, 1988 5 gk - AH, 1989 1 45k - AH,
1990 ; 250 - AH, 1991 ; 20 &, 1992 ; =&, 2012),

WS O SREFIBE D O, BERFER OBIED R4
R & IRED ORI FER L, MO EHmLE X5
CEDPEE Lo TV A (BMKER, 2007). ZO#
BHS G, HE TEEIZB 5 HE R R T O R
R OZE) 2 BB L, MWK E T L TR
U7 Sl THATLEE L 72 DRGS0 Y) 72 7 B fR 4t o &
HBLAZEATRDOLN TS,

UHE TR B 2RI 2 IR 2 ik & Lk
b — 7 b ol E CHE - %, 1981) Th b,
COFFIIHER OTRK P =D 2 VIR T OR % Ex

BICIEIR T 2 IZIEART R TH L, — T, HEWRI %
Hi Ok e R e LTHEET 121, LB L
MaZd 5, 2070, EHNC HbHvIE, BoksEs
W2 OF e FERT 2 OIENEELGE IR v E
EZONDo PIE, IR D7 BRI OBEE % 22l
MPOEHIAIR T E 2 HEDPLETH S,

ZD X HEE LT, E I3 EIB T 5 N5,
L L7anss, ML HZHAOSEE —2ETE 55
A E TOEBICHEE L2 WEE bR v, E 7,
VHE TR & B 72 A7 18 C LAl AR O B85 2 X 0 1]
RS WEELH L, T, ZOHFEOATIE
Hefp 2 H 28R 12 81T 2 W IRIRDL % T IciBie T & 24
WIHETII R vk EZ 5N D,

iDL LT, MBGEO B HI D b F2En
LEE SN E 513, BHBETRIEBRTE X
VI RIRIE 2 RS B 2 LD T & B WAl T AT
T&EAHZELRELMETH L, ZOTEICLY, HY
LRL ORI DOREAEN 2 20 % BT X 72 B 5
HEINTws (Zi - BE, 2003)c L2Lads, B
B LA R RN O &0, BB LT HEICIEE
BEBIN TR WEESENH L 1, Hi il d 51
BEEOBMEET L. EoT, ZOHERETOEY
TAZR L THEBTH 5 b1 TlE v,

—HTHAETIE, FIRENAFOREEDLDIZH
BENTEFEROT VA EAN) 3T Y IZHHAO YV
FEREHLCT, VE— MLy Iy I ETHIMRIED S
NTwa (BilisH, 2003 ; BFEL 2003 ; SE2, 2004 42
WS, 2004 BG5S, 2007 WIS, 2011). I DWFZE
#BEIZLTC, Ao~ a7 yIich AT el &
ZEH BEEE LB OMIR & og L 7o/ R, B L
MEBEBEZHTLIHDbDICRDbEEZOND,

ZZT, HBORZLIEROBFELENRE LT, 7
VAVEEANY I T X HEE LENOFKROZE R E
B ER L 20T, FOREE#RET S,
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I #\¥HE

1 ST EAANYITH

AE LOPICIIRARIER D 30mEZ B 5000 H 5,
CD XD HEE LOBRAOMRIN A R 5 7201213,
7 EWED STRE L R T L% 5 v, Ui,
ftzzdi s X O 22 A TN B3V THREMT 22 O AT
DR ENTVWBZEHO FROE S (E3@mE MR,
2012 5 EX38EA, 2012a ; EA38EE, 2012b) L TO
FATIZNF 29 B 2 EDWTEE 70 5o & Z TR ZERE & 12,
TV AN AT Y e GUAOMEROE T
o F7z, BEFZERORITOF SN T2 LT,
DS OHBERCMEB O T TH DL 0E,I & - TR
%o fHL, ETZGBREICHFESZIZLT2, LI
HITAHILIZLD, FI SN TV RWEETORITE
TREHELDH L. B, RRLTOWEERIET,
OF T ENTVLZEHTIT> 720 0, QEH L725I1247-
b0, QFTEBTIT-7200, OVTIAITDH b,

FAPEBERAT S O A EE D 12D IS S N EER @
SYAVEEANY AT FIE, B K o THRICET O
EREIHDLLO0, —EMIMHAEO S O L LT,
FRL =& h5 LD BN ALERE S TORITAFEL
%h b, RATEEDZEEED Fv.

ZZTEY, To0L) REEABEDO—DOTHLY~
INATI A T v 7 R RMAX Type T (Fig.l) % f#
M L7z 8512, RMAX Type I 55 0 — & 1 7 P 3 %
FEEIIK LT, L) EWMEIZBWTHZE L TRITT
&% L9, ZEREEERZICELL TS, X
SHAHA T MY —EZRHESFI2ST- IV (Fig.2) % ff
M L7z0 MO EEHITIE, TablelOEBY THDH,

2 HAZ

I1ClR-EmNALED S ER AT 5 2 L2z
T, BoNMG 2K L CREM 22 RIRIL 2 i3 %
CEDMERGENH D LEZ OND, £ T, Mok
FICBU i EE R (2000 THEERE) 2 H4E & LT,
Canon#! EOS 5D Mark I1 & SONY#SLT-A77V & ¥ L 726
INHDONATOMBELE T1DONY) T 75 ~OFEFIR
JiiE, TablelD B TH5bH,

3 H ETORFEROERSE
I1CRREBAEICHL TV A VEANY TS
WX BPEHIE, SN 27y F R THERET 5
ZEid, RURETH B, TD2H, N) AT FIZE B
HE 2 ICRRE LT LR S 2B iR
) TNY A LTHERL7: (Figd). BAMIZIEL, RMAX
Type I 8 FH IR |2 13 FPU 25 4% &2 H vy, SFI25T- VA8
FAER I HER B 1281 4MHz Z I L 720 2D X9 1231
W, R DR B X O CORGED R K L%
MiTE D720, EHIZBU LNl RBc @A L9

Tablel ~Y) 27 Y OLEEHTEERWLIA AT
The main specifications of the helicopters and the cameras equipped
by each helicopters

RMAX Type I SF125- IV
-5 %&F%0»
B (mm) 2750 2450
o — A
yEELRS 3630 3200
(mm)
=& (mm) 1080 1100
& (mm) 720 730
AL Ua—FD
B (mm) 3115 2740
Cannon 1 %2 SONY
B LA x5 EOS5D Mark I SLT-A77V
(2110 7718 3%) (2400 /7 M} 3)

Fig.1 RMAX Type II
RMAX Type I

Fig.2 SFI125T-IV
SF125T-IV

?(—«U a7y
v—‘/
AT =

TFTlLEE=4
y

oL

AU 3T ZOBESE AT O E
Fig.3 #oZRio 1 A -2
Conception diagram of the photography situation

BEEZLNDAL, 2O L) ITEOFEKD DI,
WLR D ZRAE AR MR O RF OHUSDMLE L 72 b o

4 FANBAOXX— X OHER
ARFACHA L 72 RMAX Type TT %2 SF125T- IV IZ R &
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DG L L 72BE T

The target headworks
5 JITFE AT I plll SER Fra%or el SRR (m)
FRHBHE L LGN IR NAGRTEN 1999 (4FFE) Bk 63.1
I B T LGNS FARINAR R 1969 (4FFE) Bz 326.25
ANEHEL By IR TR 2002 (4FFE) Uts 200
ANREEE T ESINILS FEB A RAREE N 1967 (4§) ik 222
W2 7 )1 1B T ik U [T )1 S T )1 1967 (4FFE) Bz 206.4
A E T IR VENZRR BN 2003 (4FFE) s 222.4

9, EEHOIT A VIAN) TS Ou - gD
S L C3mBEEI R 50T, Z Ok H o g
HBLUANY 375 OEERED -2, BHE TREBOm
JHEEHPTIZ 10m % 10m FEE O THIA D72 vy A —
ANWFEE 2 Do HEoT, 2DXH) HBAR—ADHEE
Z ZADOHEM OB oW, HECHEERE 1T 72,

%k, —PIOBEFEEIC X AHZRERI, B K eI
Lo TETOENIEL LD, 200BETHL, 20
1EAE S &2, —ROEEREE CHRETTREZ% L2 O#iH %
Rt L, & 5122 OHiPH % Hgxd SHipl ek & ik L
Rl D 2 — 2 DNHE & Bx ED 72,

2T, [N FAEFFTIZOWT CRg——- -
T EREIESSNE) L T ngog, - (%) -
T/, KNP E LT, ANBEBICERE LoD, fhof)
RSB D 70 Wi T— ik AR O SR FH IR &
bOTHAH] s GUIEENIES, 20100, 72, &
DOBA ORI TH 5 [ 5 AR o [(5
FRiEk) 1 \2iE THAE, KROEFICHET 2 ik
L9751 EHD GUIENIFES, 2010)

10m X 10m 2B D #iPH % 200 FE M 35 2 & 13t
FEOWNBHOFHIIKRELLEE 2OV EER LR,
T/, TTVAVEEANY T Y OB X ERE T R
TLLERL N NS, N aTyeHwEhE R
WO EEILANBH O HEHIEH72oanwEEZ LR
Bo AHL, WJNEME IS L CHAICHREL TR
MWEF Ly,

5 XEHIUVHEHEDRSEME

FEHEHOZ T a AN 375 THIUITKELE
WS, A RATOL Y RPN HETHZ %2720,
W HORBEE LT, EERKTHLEENE LT, &
512, RATOZESED S EHE Sms DN & 72 5 2 &b St
E L7 BERIATE LCUE, WRERR Y #bE 252 8%
PiClldbic, wehriflatk 3§50, KO
BB AEVCH R D 1000~ 14 : 00 HIZHRFE 24T - 720

6 BEOWMREULEET

s, Table 2D 6 HETOBHE T2 HR L L TITo 72,
WEN D HERD IR TS O IRIRI OB D528 % =2
FTTWBHEEZLNLHDTH A,

a HHEBEI (E4X5, 2001 BREBBFE
BHEEKFIEERR, 2002 ; &HAS, 2005)

ARHMHBEE T (Table 2) &, [EE5HE G HRESEKF S
XY, IBIIAGRTEN D 5 BB & DA, S
I ekm O HTICEEE ST B Y, SEHKIL 1999 4F
6HTH D, BHMM 199848 H & 5EHIE £ D 1999
FET~8HOUKIZ L 5T, EHANB L OB FikoE
BN RN KB 2 b 3384 L, BUKAREE 20 %
HENA U/ SO0, HibRR & LT Rtk =l
FERH Tk s 7z (2003 4E3 HEe) o

b BMEETI (A, 1992; MREARBSRZIIE

HEEKFEER 1976 ; EAREBSFIRIIIKZR
TG B EAESEERM, 2009)

B INBF B T. (Table2) (&, [EIE A HALSEARME:
LD, FRNARBEIND D B A 5 49 66.8km
OHWITICHKESNTBY, EHRIT1969FETH D, 4D
OHERLTUKL, BL 6o AkESE#HAeL, Fh
5 O —2 OB R KIUKIE A 5 %) 400m Tl % &
N7ZbOTH 5, etk MA0FESFEHE L, BHETAR
P EFAL L 722 LA T, HETOTRMCBT 5
R TICX > T 7oy B X OH#ERLICHEIE L
7o, R R T O B M R R i S SRR Hb X
I2& 1, 2009~ 2012 4F EE 2 AT CEE TFH AT H N T
W5,

c NEFEHTI BARERBAXEERMBPIXEEMm

2007)

ANHESH T L (Table 2) (3, [E1E KRBT K EHEIZL D,
SNACGRIRNN O 5 B3 L1 5 ) 86.8km O M 3T 12 G i &
NTBH, EMIL2003FE3HTH 5. BEHMWHHIZ6oD
BUKMEASH G S N2 IHAEEHE LA L L 72720, £
N F100m TIRICHEE SN LD TH L, 2B, |H
VHE L0 EREFIIEEETH Y, Hray LidemnT
BECTH L, D720, [HEE LD LEEESTO -
TENCHERE L C /- hib s, Hioi e TAHEIcRE) L Ol
FET B D%WPICET 2008, REEEOHED—> T
Holz,

d /REEET

ANREAE T (Table 2) (&, MZ)IIIREFRHEICLD
FABE N ACGRHEL 0 9 B3] 2 & 59 28.8km 0 #1512 7%
BENTBY, EHMITI196TETH L, D%, 404
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AREE L, EELOTFHRMICBITAMEETIZE>TT
70 BLOERTICHENAE U220, HEEHEIC
£V, 2009 ~20104F IS LHEI T Th N,

e MEHIEET (EEBSMERIIFAKEEK

FIEERT, 1984 ; BA, 1992 ; dkFEEBBERII
KR BRAEFESEHEA, 2012)

P45 05 )1 BH A T (Table 2) 13, I8 [ 2 B )11 K
SEARFIFEFEIC LY, PR EARBIEE O S B2
5H934km DT IZFEE SN T Y, EHIL 1967 EE T
Hbo Pl L3O EOMHERTUKIZ AL, B
HENTLDOTH D, e, HAEIEEL, Y
TAREAEAE L 722 £z ¢, BHE Lo TR s
VB ITROJBHTRARC & » CHER TICHHEN A U7z 720,
] B 7 T Hb O e R RS A S BT 1 K H XA &
0, 2009~ 2012 4 F 2T T LHFEITON TN 5,

f OEEEI (BB - &0, 2002; AHEREH

WA EHBF K EEFR, 2006 ; NS, 2010)

A EREE T T (Table 2) (&, [EE B9 IG5 5 HuB)
KFRFEIZLY, KRNI O) LEEH 268
13.7km®D # ST I3 SILTB Y, SEIE2003F-E ThH 5o
19544F IZSE D IHAHEHE TAEFIL L 722 LIz T,
RGARDLDZANZ A - CHE LHT O PR GE T eI A
JEL72720, 2N LD 100m FilcgESNZL DT
Hrbo B, HEETLO) HKIGIEEEETHY, #H
Y LI EHEECH L, D7z, NEEE T L
U<, [HEETLO D b EEER GO LR L Tw
7o b AR, BEEE LAEICRE L T T 2 0% il
BT 2005, EEHEOREO—>THh o7,

I \EER

RATTE DEEN B D720, RMAX Type 1T % f#
L7k R %1, SFIZST-VE A L 72K 22104517 T
WEd 5, B, WINOEETIZOWT b HEmbERIH
ZHi (1) 2O RHip e L7z,

1 RMAX Type I 2fERA L IR

a HHEHI

P H1220104E11 H30H £ 20114E10 H21 HCTH %,
Herb B2 H 2P O &k % T & T Lo R %
Figd, [XMOEE% Liih & T L 7245 R % Fig.5,
A [X 1 % 5045 A9 L2 SR TE T ) & CHoR L 7246 3R % Fig.6 ~
Fig.7 1277 ¥ k555 £ (X Figd T34 110m, Fig.5 Tl
#)80m, Fig.6 ~Fig.7 CTIZH125~140mTdH %, 7% B,
1 O#EZE7E (T4) CTHERPBRZ HZHP (1) offk
T E I,

—HOWHER LY, HELO L CIIAREMz, T
T RN D INDPHER S NS, WINHHE LD
IO MHEE TR o TWh, &5, BEE Lok
M — b OMEIZ D5 & 912, NI HbA

WHELTWE, INHOHERIZH L TOBME AT OB
WCTExBLDTIEH LW (Fig8~Fig9), LZENLD
BHINC & > TEORIRRLHHS L VLN L 25, Dbk
DRI S, BRI B X R EHOHER (1 6a)
WAL D THo /22 M S NE, —FHT, K
BT (DI6a) (2XAKIABEOEET, HEMNZH
BHHOKADOFTHNDOINDFER ST D Z E0vb b,
F72, 2MOEHALIEL PR TR VDOT, EH1TH
500 ARIRMICZEALDE L Tn b 2 EDHER SN
CDE ) RRERESIIBT A EMEINCLEA L) 5
EEZHNA,

b BHEET

Pk H1320104E11 H30H £ 20114FE 11 H4H TH %o
HERD B2 B 20 8PH % 3R A TR & TS L 72k %
Fig.10 ~ Fig.11, [H X % #4112 L & THoe L 72
#E R % Fig12 ~Fig 13 [ 2R § o s & BEIZAY 100 ~ 160m
THbo MEDEELDHHH, RMAX Type I B3Z5E L
TRATTE LEER, HAR200miTD L ) TH-o72. e B,
5 I DEESS 7 CHEM BRI B ZH P O &k 2 g T & 72,

—HOWEAER LY, HELO LG TIEHRMN, FiT
WHREMCHFEY)MPHER SN L, SN ORI H
TOBMBEETOHUTEZ2H0TIEH 5H (Fig14~
Fig.15), AP TIZSAUE R 300m FEJE & I 12 KB
RLDTHLZ NS, FORIRPLHPHIZOWTIZ 40
IR T E T, FZ=r 5 0BloEMEEN S~ TH S,
T/, WHRETICE A0y B OERTOWES &
CZoUBETH (I6b) ORM MR SNL, FFIZ, 2
F OFSAER DI X > THAE T FOEHEHI S5 9T
Hbo TOX) hMld, WHE LELORKIRIOE T
ERENCINZ T, EELICET 5 &M LHOER O
RICLEREEZ 5N D,

c /NREEET

P 01X 20104E 12 21 H &£ 20114E 11 A 1SHTH %0
HERD B2 H 208 % 30 A T & TS L 72 i x
Fig.16 ~ Fig.17, [H][X [ % 531912 R m & CHo L 72
& A % Fig.18 ~ Fig.19 |78 370 52 = B 1349 85~ 170m
Thbo B, 3MOEEFEE THM S B ZH PO 2k
EWETE T,

— WO R LD, BHEHONEIZSH 725 T
i, HETOLETHE BICKELRFYINDSHERS NS,
IO DM IZH ETOBMBATLBINTE DT
X 575 (Fig.20), AR LD IRFUER 200m FEEE & 1
B RHBE 2 LD THDL Z e, BHEALY 2eh
BEEWREDOTWAENTHALZEDBPS L TH L, F72,
COXHIZEBIMMICERESNLHE L L LTI,
b LT, AREETOX ) ICHEHE L FEEHED SR S
NEMEEMELE T LOFMEPRBEEINTNRD, &5
2RI T I X 2R ToMEB L 02 0 TH (1
6d) DIRVLLIERR S5,
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(b)2011 4- 10 4 21 A
Figd FRIGHE TOHERERF: H 22#IH O 4 k2 T & T L 7oft R
Photograph of standard range for removing sediment of the Morita headworks in downstream direction
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(b)2011 ££10 A 21 H
Fig.5s FRMGHE TOHERERF H 22#H O 4fk 2 Lin & T L 7oft R
Photograph of standard range for removing sediment of the Morita headworks in upstream direction
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D

RS 1/6 (2010 4F 11 1 30 H) (b) Lyflae 1/6 (2011 4710 A 21 A)

(© LWfizs 206 (2010411 30 H) (d) LHA S 2/6 (2011 4 10 A 21 A)

(e) kiAo 3/6 (2010411 A 30 H) (O Lifmiz~e 3/6 (2011 4F 10 A 21 H)
Fig.6 FRHIEHE TOMMKREBRHHO S H LRl 5 1/6 ~ 3/6 DE4 % $/1E T & T L 7245 58

Photograph of standard range for removing sediment of the Morita headworks in vertical direction (1/6 to 3/6)
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(a) kMoo 4/6 (2010411 4 30 H) (b) B3N e 4/6 (2011 4210 A 21 H)

(e) kM5 6/6 (2010411 A 30 H) (O Lifm~e 6/6 (2011 4F 10 A 21 H)

Fig.7 FRHIEAE TOMMKREHZHHO S H ERtHD 5 4/6 ~ 6/6 DE % $/1E T I & T L 7245 58

Photograph of standard range for removing sediment of the Morita headworks in vertical direction (4/6 to 6/6)
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;
(b) RS 2/4

(c) LIS 3/4 (20104F 6 H 2 El)

(d) EHEIAE 4/4 (2010456 A 2 H) (d) LA S 44 (2010456 A 2 H)
Fig.8 ARMHIAE Lo Bt o IR 2 # A & 35 L 72# 3 Fig.9 FRMHEHE T O UMM IR 2 H 1A 53 L 7248
Photograph of upstream side of river bed of the Morita headworks Photograph of downstream side of river bed of the Morita headworks

from the ground from the ground
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(c) kuimme 2/8 (210$ 11 H 30 H) () FFiI S 2/8 (2011 4E 11 H 4 H)

(e) iz~ 5 3/8 (20104 11 A 30 H) (f) EFeaae 3/8 (2011411 H 4 H)

(2) EHEfMne 4/8 (20104 11 H 30 H) (h) EyMlae 4/8 (2011411 A 4 H)

Fig.10 JINSH S TOHER B2 HZEHPAO 5 6 Rl 2> 5 1/8 ~ 4/8 DFB53% T ifitla) & THs L 7o R

Photograph of standard range for removing sediment of the Katsu-uri headworks in downstream direction (1/8 to 4/8)
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() EUEMiA6 6/8 (2010 4 11 1 30 H) (d) EFEMI G 6/8 (20114 11 1 4 A)

of

@ LR 88 (0104 11430 H) (h) EHefne 8/8 (20114 11 A 4 H)

Fig.11  JFINEE TOMERS B2 H L0 5 b LA 5 5/8 ~ 8/8 DA % T Uk & THess L 7245 R
Photograph of standard range for removing sediment of the Katsu-uri headworks in downstream direction (5/8 to 8/8)
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(b) TS 1/8 (2011 411 73 4 H)

/;m
11 H4H)

(e) F;ﬁﬁlmn‘o 3/8 (201035 11 730 H) (H TS 3/8 (2011

(g) Fuflne 4/8 (2010 4F 11 A 30 H) _ (h) Faflas 4/8 (2011 411 4 4 H)
Fig.12 WINBHE Lo H LR O 5 & T2 5 1/8 ~4/8 DEbsr % Ll & THioe L 72/ R

Photograph of standard range for removing sediment of the Katsu-uri headworks in upstream direction (1/8 to 4/8)
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¥

(g) TV 5 8/8 (2010 4F 11 A 30 H) (h) FHfUA»E 8/8 (2011 411 H 4 H)
Fig.13 INEHTE TOHERS R B LH#H O 9 B TFRla 5 5/8 ~ 8/8 D4 % Ll & THag L 7R 8

Photograph of standard range for removing sediment of the Katsu-uri headworks in upstream direction (5/8 to 8/8)
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AT T

A2 5 2/4 (2010456 J 2 H)

(c) L¥ifln~ 3/4 (2010 4F 6 H 2 H)

(d) EFAAD 4/4 (2010426 7 2 H)
Fig.14 N Lo T MO K % #h LA & 4508 L 724
Photograph of downstream side of river bed of the Katsu-uri
headworks from the ground

5214 %5 (2013)

(a) LM~ 1/4 (2010456 A 2 A)

WS

(b) EWdA S 2/4 (201046 A2 H)

(c) ke 3/4 (201046 A 2 H)

2 H)
Fig.15 I E Lo EGRMOME L H 70 S35 L7248
Photograph of upstream side of river bed of the Katsu-uri headworks
from the ground
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(c) kRWieMA5 2/6 (20104512 H 21 H) (d) kB3 e 2/6 (2011 411 A 15 E)

(e) J:Wﬁu% 3/6 (2010 4= 12 A 21 H) (f) Lz e 3/6 (20114 11 A 15 H)
Fig.16 /NN TOHRS I HLHPHO 5 B A S 1/6 ~ 3/6 DERGT % T Htln & THo¥ L 724

Photograph of standard range for removing sediment of the Kosawa headworks in downstream direction (1/6 to 3/6)
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6 5
¢ ok
(b) B 4/6 (2011 4F 11 H 15 H)

,\
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>
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=
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)
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=
m
=

(d) EWAA B 5/6(2011 F11H 15 H)

(e) LIS 6/6 (2010 4F 12 H 21 H) f) LFEmns 6/6 (2011 4 1 H15H)
Fig.17 /NN TOHERS I HLHPH O 5 B A 5 4/6 ~ 6/6 DERGT % T HtIn & THoE L 724

Photograph of standard range for removing sediment of the Kosawa headworks in downstream direction (4/6 to 6/6)
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(c) Ftno 2/6(2010E 12 421 H) . (d) T?fﬁ{ﬁﬂﬁ”‘o 2/6 7('2611 F11H 15 H)

(e) FHtMI~S 3/6 (2010 4F 12 H 21 H) ' (f) Ttz e 3/6 (2011411 A 15 H)
Fig.18 /NNEHE LoOHRb D HZH#FH O 5 B F A S 1/6 ~ 3/6 DERsr % Litin & Thi L 72458

Photograph of standard range for removing sediment of the Kosawa headworks in upstream direction (1/6 to 3/6)
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o

(©) FHlins 6/6 (20104 12 51 21 B) () Fifm6 66 (20114 11 1 15 B)
Fig.19 /NIEHE TOHER BRI HLEHPAD 5 & Tl 2> 5 4/6 ~ 6/6 DFB55% Lt & TH L 7o/ R

Photograph of standard range for removing sediment of the Kosawa headworks in upstream direction (4/6 to 6/6)
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() J:Wﬁﬂb& 2/4 (2oo$ 1H26R)

u(c)iﬁfﬁlm% 3/4 (2010 4 1 26 H)

(d) J:Wﬁﬂbx& 4/ 21$ 1H26H)
Fig.20 /INJUHTE LOFE L O R % i 1A & i L7z s R

Photograph of river bed around the Kosawa headworks from the
ground
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Fig.21 FNEHE TOHER B3 B L HE0H O 4 % SR8 T 10 & T L 7of R

Photograph of standard range for removing sediment of the Katsu-uri headworks in vertical direction
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Fig.22 RN E TArfs & 00l T 1R & CH L 7of

Photograph of neighborhood of the Katsu-uri headworks in vertical direction
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Fig.23 ONUESHH TOMERbER S H 28I 0 4R % SR8 T 1R & T L 724
Photograph of standard range for removing sediment of the Rokuzeki headworks in vertical direction
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Fig.24 JNUBEHE THIfE & S0 T 10 & T L 728
Photograph of neighborhood of the Rokuzeki headworks in vertical direction
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TR B )| B L

Fig.25 [ITEF)IBHE T O bk B LMD O 4 f 2 $hET 10 & T L 7R

Photograph of standard range for removing sediment of the Aganogawa headworks in vertical direction
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Fig.26 EREHE TOMEM B3 HLHEIH O 4 % $R1E T 10 & T L 7ofE R

Photograph of standard range for removing sediment of the Ishibe headworks in vertical direction
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Fig.27 RS E Tt & 8 T 1A & T L 7221
Photograph of neighborhood of the Ishibe headworks in vertical direction
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Aerial Photography of River Bed Around Headworks
by Radio-controlled Unmanned Helicopter

NAMIHIRA Atsushi and TAKAKI Kyoji

Summary
In maintenance management of headworks, it is necessary to investigate the sediment on a river bed and the
degradation of a river bed periodically and to take suitable countermeasures, before a large-scale repair work would
have to be done. Then, in this paper, the focus is put on the aerial photography of a river bed around the headworks
from the sky by a radio-controlled unmanned helicopter mainly developed for spraying of agricultural chemicals.
This method clarifies the overview of a river bed more easily than onsite inspection and can substitute for an aerial
photograph by a plane. Additionally, this method is effective for also the confirmation of the progress of the works in

ariver.

Keywords : Headworks, Sediment, Degradation of river bed, Radio control unmanned helicopter, Aerial photograph
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