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A DISCUSSION ABOUT FLOODFLOW MEASUREMENT
BY RADIO CURRENT METER OF TECHNICAL STANDARD
OF RIVER AND SABO ENGINEERING, MLITT,

AND INTRODUCTION OF TWO FIELD STUDY RESULTS
USING RADIO CURRENT METER.

= =1

LU H [ISIRIAR
Takayuki YAMAGUCHI

Ly 2og T (T277-0863T-HE IR A i U Z2645-14)

In the Technical Standard about river and Sabo engineering of Ministory of L.I.T.and T,which direction
must be chosen, upsteam or downstream of the bridge , is not shown about the installation of radio current
meters. Upstream must be clearly chosen.

In addition, average velocity correction factor must be given as f=0.85. The installation of radio current
meter not be delayed because of field study (f) using by ADCP.

In A river, relationship between flood-flow discharge by floats and radio current meter, is improved by
the correction of data with error.

In B river, the reason why the abnormal relationship between H and V have existed during long
term(7years or more) is clearly shown due to riverbed degradation in the upstream of the K. weir.

Key Words : Floodflow discharge ,radio current meter.
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ESTIMATION OF THE AMOUNT OF SUSPENDED SEDIMENT USING ACOUSTIC
BACKSCATTER AND VERTICAL DISTRIBUTION MEASUREMENT OF
SUSPENDED SEDIMENT CONCENTRATION BY UNDERWATER SAMPLING

[i] FRHET » BSOS B0UE2 - A A 53
Shoji OKADA, Atsuhiro YOROZUYA and Takashi KITSUDA

VE£E ML(0%) maTEmsdism #Eds (T783-8508 &R E il £.200-1)
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In order to develop the estimation method of suspended sediment volume using Acoustic Backscatter,
authors carried out flood observation using ADCP and water sampling in Shimanto River. Observation
results have revealed that authors' proposed method is effective under small grain conditions. Also we
improved water sampler to measure the depth of sampling point with high accuracy, and then examined
availability of measuring vertical distribution of suspended sediment concentration during flood in Hiji

River. As a result, we succeeded in obtaining underwater samples within 3m depth.

Key Words: Acoustic Backscatter Turbidity (ABT), Suspended sediment concentration,

Underwater sampling
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SUSPENDED SOLIDS MEARSUREMENT BY SUPER-SONIC WAVE,
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A signal, named SSl, is found to be proportional to suspended solids, which is introduced from signal
reflected by super-sonic wave velocity mater. As the result, simultaneous velocity and suspended solids
measurement will be realized in the fields. Several results of experiments are introduced and a few

technical problems are discussed.

Key Words : Super-Sonic Wave, SSI, suspended solid, continuous observation method

1. [XC&HIZ

TN OFHEDIT2 5597, BEKESSCHRRE & I ZF3\ "C
T ORREMEOE Y E RGBT L <, dokEE
t%ﬁﬁ@@ﬁ%ﬁﬂ@ikiotvw&imﬁm
TAIEAR OB BERGAEE GREDKERA) |
B DOBLHIT i1ﬁ%t/%®@mﬁM#ﬁthV5

D, SEKRERALZ IS0 HFREN D 2 FIKEEOTK OEEL
THY, BEVEKEXEN SO E CovEls S
DIERE ZHUTUNRL VY VE Cliit S 72 iUEOFHAIC A
5. FEFHAIL CWDIHBIZEE CTH LN, WEFHIZ
OFHAFEE)N S, 20~40umEL F OB 112 DIt
T O TH S, IEE LRI ZN/R Y O THE
FEFHEISE RS D & L, WEDEIZ_REZFEORIZO
XX V7 L—va il afEbELS DD, vty
Yan— FO—EEFHA L TeEREEZ R TV AIRETH
HEHEZLND.

— 7 CIIHKIRF DI B 2 B¢ A @il 2 LT
5. fEEH, KERFNEVEL L, oW #l
BIRRA1SS 2 LIXARS TR, 29 LE-NEE DS
WERINCRT LT, X0 RRE, R oOEGEi T —
X DOWEPVETHH L INTH, REEEDZ L TH

17

5.

L DITRR YL EZ L R ThD. ZOSEND,
7TE@an+£ﬁ% B Db (b, %
VEHbE) OFFAEN, Wi OLLS, X ARk AA
i, A FKERRIER S OV o 2 B
WEEOWE, BllEZBI /> Tn5. ZhbDHERD
KL, WHEIRE (C) OHHHENE (7)) Th
% ZOSAOWERE (C) 13 L7k A b
DAﬁLTMEfézkﬁ*&mfbé.Lﬂb,%ﬁ
(C) DOHTRIEIL, B COREERE Y, 5 d, &b
;%ﬁ&%m#ﬂ#é’&ﬁ% BURClawE R
©) OB, OHHIT —ZED RS TNDHTOf:
HFHhE LipoTWA.

— TN, ACTBISER OSSR L R IZ kT, Zh
DOEBEITIEA, KAITH KM 2 3% E LG,
BZRBZ 720 2 EDN—RCIR > TETN D, EBIC
R OFE, H-QOwHNEENE, EBIIEE, &
X ONEY R 5 D ZEOHED HFLRE S B o+ 2
A - BRLZL o TETRY, Wi OKGL, HioE)
OBHEEIT — 2 3% HBOND LI >TE TN 5.

ZOX OB END, Wik UKL, i) 7—2 5L
[FEL-~VLOWERE (C) MELiu, Tt
WA TELNIMEERE b) OT—X%%<1&



HZEMTEDL DTS, QDT —X KN, FoH &
FEHEOND Z LI, I EIZ DN TO LY
KBGO, WA OROFETT VOMER, KR
FEREOREEOR FEIZORRN L LD EEZ HRD.
FEH DI, ZORRMRATIEE LT, () A
SNDERESRZER3E L=, BT, MEDOREEY
BooHr OFEORBWEIRE) Iko% vy ) 71—
Va NERERB IR D LW S TooHE G YT
B X DI R E BB & DT 5.
FEEROBHFE 22, WEFRKICEORICERE LIziEn D
THHIELY, MEWEEOERIE L COHRENEE
PRAKYED T —Z —IVEITITE > TRV, Ko TR
1, B O 2N LI Th 5. Bk
T ETEDBIT — 7 —DME SHURES, BemoOmE
EITHOTETHDH.

2. LR ERELERAE

(1) BB O

WO, B, FKES, TARERREOTGENEICIAL H
WHNTWDEHIMA T A7 ) —CHHTE 5
B Ry 77 —idGHC S B 2N 55T, LR
Tt BENEGRERHC R B R R L RO
BRI OZAITHAEI L CEIET D Z & T L <HninT
WD ZETHDN, FAHMEBIRE DL DI Tl
FHFEFI RS IRESN D RESE L, EHHDE /A
R BRI LTV Y) AWK, R EEICH
B3 D552 T 28R LT, fhEx—h—¢&
KFEFAE L2 bOTH D, 1S DB E Sl ]
THHEHAL M ZSSI (Y EE%: Suspended Solid
Index) &FEFRL7-.

B A R KR E A DR E

Q) F¥VUTL— 3 HEDEEL
H 9 —DI, SSIHNZEEERE (C) (THE

THXY VT L—a v OfERE TRLTNDLHETHD.

WEERETH %, BRECEERE 0SS GRETAEE IR
W T 2 DA CIIREWE L e 5) ICRE
H92mm, 0.075mm, 0.02mm®D.55WAEH LT, 4
MraAT 5 MiasE, 725|022 B 22 THFT6
FEOX Y V7 L—a VIHEZREL, BHIKRZICLY
HIRLUTHHL TV 5.

R OSSN, A % 7= HJ1L LT, SSI-L,

18

SSI-2, SSIF3D3>DIAH B Y, BHAIHLSDSSINZEAL
B OYREY E T2 5% 2. C, FIREATED B
FERABUEHT 52 L L LS.

PRI ERPE KRB S KB SR T & DRI T
i, BSCHEIEICHHA T /AVROMRESR 2 A 7D
Fx V7 L—v g UEBEEE AL, O EILE
ELTRAEL T 5.

Q) EERAYSEE (o - SSIFH) Oz

B%E L7-FE2RIT, 650HZ DB 1% Pk S 7= it
IKIE100mM D/ INRK R D B — L FHAIED SRR & 0 A
BEND Ky 77 —fiisEta AL LTna, Buh—
(=TI ONTEY, AR L C
T 5. woV—it, BAKFREEOH, #5RCH,
PRIEDZEDW) sk, e 7 —%2FH L CThitkoK
HHISBOTAL M4 U SRV E D ICHEET S, [F—
MR OKGETT RO Z BAHESBIE DORRE S/ RETH . &
=D =T NVEIIERET2SMTH DN, F—T R
FEVENLOORIH L ATRETH S.

SHURTERER I DA v 2 — VI TR L, 1IRT —
2L LT, Wi, Ny 7T —GHE S, 3FEDSSIO
ARISHEA NSRRGSR SN D, FHARC SRR/ VU B
CTRUMIFEEIT 2. E75HIREEINB STV DiH
[EEDIEEIC LV HEY T Z A 5 TT—H ZWEBH A
L CRIET S Z ENAIRETH D, KLt o —Z ks
5 ETRALT —F bRIFFZBIII S 5.

F-1 BAEBEOLHE
2] S

¥ = % = BEEERY X &
WG ffi PH0.01~8mJs 0.1~5000 0~50C
¥ £ |2%o0fFS 5%ofFS +0.3C
5 i3 . [0.01 m/s 0.1 0.1C
B OE @ |HGERERE L TGRS IE
W O Ry TF—vT b DS 5 2 BT T
t > ¥ H B [SUS 304
v ¥ b 3 [#E185mm, #5150 mm, & S 21.5 mm  H i SkgP N
vy — 7 |#2#25mit(F T ar : Max100mETH)
v A — S |RYA—RRA S EhEIREIP65)

v H — ~F 3k |##215mm, #5177 mm, §3100mm F8: 1.5kglA
2] G L

DC12V(Yif FHEHD AR F—1t7r—TIL)

i |EHRIEF120mA (G #ES0.2mA LL )

CVRE |BINUE—NL1S

SDA—F GEH IEFPCHIA)

1Z R L(RS232CH HIEERTD

1Z#£ 24 LIFOMABEHITEET)

7= i {7 e e

4 B ONE

BNz X v EON1KT—% GHEE) O L)L
FOHMTH IN2DIE5HE (V : misec) DA THS.
Ry 7T —KEHEEIRENS (mV) & LTHASh, 2
TUTHIRHECTH 5. T o h—ANiRAEC & D HEREEA
TEH#E > TLESTHAIESHI0MVEL T & 72 245
IXARECTH D (B —N2EHZH HBASITOMVIT <
\Z72%) . FRV A OSSHTER STOFERTEH 1 TH 5.
Z DSSITHR S5 MERSTARXE H ) Db &, itk
WV B O RE ~DO LIS EOF v ) 7 L—
T a VPUETH L. FEHERIC AT TRE7 R BHR OFEERD,
FEWD, BAV Y, ARIREEZFIA LSy V7 L— 3
KRR OWIFE A RGE L TIT > TV 28, BHHIHLS D



SHEEZFIH L% % U 7T L— g Uil Ch 5 & &
A QAYY

AAEE OSSN TRIE DB A RE LI E &
7o TEY, EARMIZIIWERE (C) OBlfITH.
L33 TR CObDEEN AIRETh .

gb=(V) -fI(SSI) - h (1a)
AL gb :HAENS 720 OFEEE (g/m - sec)
Vo itE (misec)
h : K& (m)

(B)  SSIDHEREE & EAME

ALEEOPE (V) 1[TEEREO Ry 77— 7 MaER
TR 5 & LT, AEERER OG5 2 e it
WERE L TWD. Ry 7T — G S T
ZASTREDEERETH S, ST Ry 7T — 5z 5
DJRAWEA R E B TREDIE DO X EAVS, FHES
V= NSRBI B L e BIIBIEA H D & L THIE L
TW5. [X62% ) A XOFHAICH DT, —ERFHD
FHUALEC o D ARHEG IR 24080 & > T 4. 40
BORNIFRIUIT 2N E O 7818, 7= & 1A
Fofifio TOERRZ LG D LW RS HELT 58555
I0E, BEORAEDEZ ONDIHEOLOTHD. iz
FEEZANT SH A HAWE L L QEORERH 5.

SSHE =13 & DFEFE DRI F CHBIBIHRN &
HOMNTEELRETH D, FoElm/secD KIS M OVLRE
f5i3BR C135000~9000g/m* R % TOWLEE TOHAFIRIEA
FRIFHEER TE TN D, WTHUSE Zis i E ORFEIC &
D EEBIBHRIZIE R D LD THS.

X0 EREDRFR OF F OB S HMEDK T &
72V RRENEIFIRE CH B, Fiihb R ORI E 1M
FHTHD. HEREE U CZERER)65~80% %815 &,
EEREGHE FIRE LD T 5. 2OEEFIH L
TR OX v V) 7 L— 3 ARROBRGFHIED TN 5 &
ZAThA.

=2 SSIHAD4HH

HHAM | RUGEHE ERBBEINAEY)
SSI-1 IR [Fadiiwb (kD)

SSI-2 FREE |y am—FK, Bk
SSI-3 EEE SRBTEE Y. TR

Fv U7 L= a ORI TOSD - Bk
(2K DRI b DIERDS AR TH D73, T B
HEFIC L DRFED D OHEE, BLT, YU TR
L7ty & VT O FHROKEESE TOMER b B 2 DD,

3. SS I LREMERE (C) DFEFY)

JL—3v

19

(1) BUAHLS TOEK & 45T

BINBEERI3A 2 — SV 3RE Wi/l L5,
L7273 > TSSIASEEER STV B BRI B Tkl 2%
LT, ezt 20, Lo SHRIUCEI L=% v
U7 L— g RTS8 Z LR TE .

Xy U7 L—ra NIRBIORLZHEBIZ L BEY
BoaHrL, 1T 5. BREEER O CIIREmE
(SS) 1FHDIT2mmD 7 JLA Z il S B 72 B o S
Thd. IR L W AWERREZ 2L E, 7L
A %@ SRV TCORBWE O TN EE TH H.
4umTHy RLIZHHA (C) OHrEiTo Z &2k
0, kit . SOV N EBRWRY S EOHDFS D L
MWCTED. Fiz, 2umTH > M LB (C) OOHT
EITHZLICE-T, vAvyiam—ROXy ) 7 L—

~ A -— N
TarERLZENTED.
. ~ =
&3 FvIL—LavEAED—E
o H R S S NI
(g/m?) WM&
7 VA @il L C, 2446
RIEEY A (£SS)
WBY) i (SS) SS (Cy) | BBEILYET H BREEIEYEI 2436
DA - C, T4umpl FOSS | 492
TR 7 Cy WEFHBOSMED X | 22umBl F oSS | 265
W
T (1) Cp Cpy Gy Cy
L b s ARG | T4umPl EOSS | 1954
T fb oy ik
eib B (1) Cis Cys-C,—Cy
Uk v m— R4 | 22umbl EOSS | 2180
Ry 7-SS

Q) WREFEICE DY U T L—r 3 COPEK

Xy U7 L— a AR OUERE IXSSIFH O RS
JEdh & 72 o TN A, TERERIE PIER130mm, & S 1720mm,
BRI E T S 1700mmO & TH Y, IR & FHES
\ZEK 7 DM TS, 2, BT, Wl o

W 2 NI a SR 2 S T2 M0 Tn .

E RBRERERR

H ARRUERENRS

A LERARS SRS

X-2

]

FEVER & U C ORI (hiff0.2~04mmA3i % < &%
AW LTI R T255) ) R, VoIiclEE
WHEE 725 X5 12ehiE 1> b LR 2 FE T A
LETLT.

RFEI 4 72 0 O N &D> D ILRERE N O Fi &P B R L
(C) ZEETRDEZ. 2, BAREOOHICL DB



HEVEIREE (SS) AsR7-.

F4 Fv)TL—a U EBREROH

15 A B ok ;+i;§§ @ggg SSIt SSI2 SSI3 ESTHE
m/sec mg/I mg/| |ARTT |RTT |RTT mV.
1| 004 125 241 35 96 96 1208
2| 004 250 1890 14.6 37 378 1239
3| 005 375 1470 17.3 43.1 44.8 216.2
4| 004 1500 6780 64.1 715 86.6 360.0
5/ 005 3000 8190 182.3 151.2 210.8 597.2

IREME L SSHTIFXNT ™ & 5 ITARBERIR N A B,
ZAUZ KU SSI S E IR E OHEEN FRETH H &
W25,

12000

BEBMERE me/l
10000
8000 24 *

*0o ¢
6000
4000
2000 /’( &
»
o le® SSI
0 50 100 150 200 250

X-3 SSI&EEMEDEER

F7, BB LT, PR EAE30mm A K
REEL, FEPSOFEEZ R, N1l Lk Y gbDH
HE1T 72, ES5NRFORRETHS.

=5 FrIL—La EERIZKDqgbDEH

£ > BZ, 3! B, 3!
R AR b3 SSI2 “Jrgz fggﬁ %E% ab
m/sec \|RT g/m3 mg/l | g/m-"sec
1 0.04 9.6 578 241 3
2 0.04 37 2203 1890 11
3 0.05 43.1 2565 1470 17
4 0.04 71.5 4249 6780 22
5 0.05 151.2 8977 8190 58

ENRBEBMERXR-3ITRTCI
SE2) SHEREEYE B (ESSREDEER LY H H

2. AFTOFHERER RIS

(1) FkBp NN T 2 e

TETE TR\ I T, JEE & 72 5 BabSe
WEDTMMIEAL, SSIZBHIL-E 2 A, KITRT
X O RGO T, BB ER O o —TEnE 2
ATOFEBRTH LD, BIFEE TR LTz

20

50 SSIFERITHE 1
TA ARWNANTE-BERAOEZE
40
30 mssi1
SSI2
IFOEMEA
20 mssi3
10 +—
0 ||’||III-|I| |||||| |.|||I|_I_I_I_Il I 1k .1 | I I 1 I b
i 10:44KY11:480FTD25 T LD EHRIFER

B3+ - BRI & B R

() JADFE T X DR

Bt DO HIFHEIT R E <, KEDOENEL L TH
AL TODIRILT, SSI~OELZBIHILT-. JaDZlL
(2 L TSSIOZE T 72 <, Jls X AIEIC X 0 ik
WL L THIESNTLE S Z&id3dbhneExonsd.

1 FEV(m/s)
FED BB/
0.8
0.6
W V(m/s)
0.4
0.2
0 .
FEE 11:04KY12: 1253 F TD25 Z LD EHRIBFRE
K4 AOFTIC& R EMERAR (GE)
40 SSIFERITTH 11
Bt AT RO H B/
30
WSSl
20 SSI2
mssi3
0 -~ e
HEh 11:04&Y12: 25 FETD25 Z LD EHRIEFK
BI-5 JADRTIC & HE B REER (SSI)
Q) PEHZEA DK Z BRI T OBLH

ANNHUAFETH Y, FEFHEKOHOT, FoROZE(L
MREVEFTCOBIITH 5. FAFTH 0 OFERIETE)NE
U, SSHTMEER) | D_— 2 D200 FoofE & LTl



HEsnTns, FEICHBRTHN2) OB HORWT  (5)  FBERIC K 2D HUKIF OB
DBIITH 5. JUBEAR MO HT I OEERRIZ & 2 HAKERFOBEHI D
BIHITH D, BERICEDHKITH LT, KL, HudEOZE

1 FREV(m/s) s . e o
BTN LY FRE L BB e Eﬁ“@‘”éh?b \ZD — TSSI?\H{H@@%{K% 4%:6;h
0.8 TWD. SSIE s EIRE & OFFMeF v ) 7 L —
' a VOMEREATEIUE, ob (FEER) OEEN
0.6 [[ERAN
B V(m/s) 1:;’
0.4 8:0 1REBCENRE mm
7.0 |
0.2 > I |
3.0 | |
0 e |
o 13:19&Y14: 220 F TO25 Z LD EHRIFERE 1.0
BI-6 FLERZEALD &H S DOHEEEER (FhF) = "
KEL m
1000 SSIFERITTH 71 - |
HOKFIZEBIELEALH B DA
800 '
600 WSS 42.5
ssi2 0;
400 | —  EssB os : L& V/sec
0.7 + H
| o6 1 I l .
200 It ” h o
oI NE R 3
i 13:19kY14: 225 FTD25 LD EHBIER 01 -
K-7 FHRZEADH ) DOREEREER (SSI) 2013.9.15 13:10£Y9.16 22:304 FTMD 104 = D EHAI
E-9 [EREFERTHEKERDRE - /KA - FHR
@) HHHEKEE TOLEM DR SSHERTHIT
250 +—
R 72 < FiEiAs 1t®f£b\ﬁ#ﬂ;ﬁ Z, BUZZEMEORHER
DD, NIT IR OMREBE L 72, SSIHi8es |, 0 PR 1 K
T—=HDHH, SSUEN20%EE X 5 HDIE, SSI3iX14,
SSI2138, SSILIFOTHh -7 ZOE—7 HBIE, BIE | 150
ZEDOREMENRH Y, A% IGICFERAZEN T Yy FTE mssit
BTN RAOBBEHEDTND. 100 '
1500 _ SSIFERITH A ”
. e s g 50 |
BHEO/NE)I 1EREGERR
1250 SEKEF #URIT—4%863
1000 0 - 2013.9.15 13:10&Y9.16 22:300 F TAD 109 T EDEHAI
EsSi1
E-10 BFRRETHKEOZELL (SSI1)
mssi3
500
250
0 ﬁim“1 Fllstlo:oo-ZEBBB:sooi'ewloﬁikwﬁiiﬂ

X-8 MERERHAREEAERER (18R

21



E—/(32014F 2 4B 1285
1BECEDRE

mm

SSIERTH A

mSsil
SS12
W SSI3

5 |

0 i ‘ ” ‘
2 ASH3K505 F T105 C&IZEHE

2B 4H0/F
-1 BRERESHHKEOZEL

5. FLHESERDFRE

BEWAFOEO Ny 77 —1F58%2 T, E5o& )/
A R, Tk, kit e v b, SREMAREY), TatkEo
BAHEIZ, HARICELT HESEZRY L, SSI

(Suspend Solid  Index) & FEFR L 7=.

ZOSSUTFIZHE & AR SND DO TH D Z
&LV, SSIHH & R ol a2 B R ey
FHedng Uiz, 2 OBIIEEE 2 - CEBRIZ2BH 21T
VRD XD IR AT,

« T INZ I T O EBRBUACIISSHT LR Em e
VZEBIR A E LT

« JLRETR CHIRD 2 J0RE S B 735 CIESSHE TR Hab &
PRI AEE LT

» SSI|L 150.04 ~2.00m/sec D% [FH C I it s D 5228 3]
V. FRIELO0~2.0misectZ BT b BRESE D v il
TIESSH IR RI0~25LUNDETIH - 7=,
VAL B LV VINAD OB 33U CREEE D 720
1 CIESSIE20% H30LIN T - 7-.
- SSUIIREM B OWREE (C : g/m®) (LB

TS,

22

- SSI L IR EIEEE (C @ gim®) DOBMRICHWT, ¥
U7 L—ya v b7 AREROERB ARETHD. T
2 X VEERTTOSSHTIEE (C @ g/m®) DHIIAH T
5.

m(ﬁ'ﬁ%f’fﬂ%ﬁ (C:gm’ ,

iR (Vo mfsec) , K

(h:m) IZXVFREEE(D : g/msec) NETETE D.
. %’u%%%im_to)uitﬂ%ﬁﬁu\f, SSI & SR IR D

FABI B % U 7“1/—‘/3 CEAERT D EI2LD,
ZIK’H:%%_’ YRLHIICRRE L, Wi ORI AS A]

HEL 2D,

ifluﬁ’jfnﬁ{}th HEOWENARETHHZ & LD, it

BEI O S L ONCBIEE oM |, FHRET A0

?: VIR ENFREL 72D LB HILD.

ERA LTl d— R OBIITH S, KGES NS
SBTNAS ATRE 7B I o — %Bﬁ%étlﬂ’(}?) % (H
-12) .

X-12 FEHIERfTEE o —

A IBSE U 7o S E e & HBIHEEHE
DE—RTHD. EE LTUY, SREOED, ik
AU ~OEA D FREDNOBRE A METH Y, 5%, =6
(CHEBRZENT, INbORRZtED TN, £, 3
HEEFOEREPIVETHH Z b, < ORRE
WAL QW2 5 2 & &S T 5.

HEE - FHUBERSOBAZE, LB, LB OG- HlfEE
Tolefite V=7 ) U IA B TS0 < 2B iLE
HL LTS,

SE

1) FIFEL, KREFRSN, EPAE, EEFSCi, R )
DAY EDRE Hm@%%ﬁiﬁﬂ&?ﬁ AT B 2 HF
7%, EAGRSCEE, Vol.17, pp.5-10, 2011

(2014. 2. 1054)



{01 BB O HTREAR, 4%, 20144221

Ky TS5—KEL—F—DRERIEL
ST ER A~ D& RS

DEVELOPMENT OF ROTATING DOPPLER RADAR AND
ITS APPLICABILITY, TESTS FOR RIVER FLOW OBSERVATION
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Rotating Doppler Radar is developed, rotating, emitting micro-wave to water surface, receiving its

reflection echo,

and observing velocity distribution, etc.

Outputs of the radar are surface velocity, main flow direction, relative water level, etc. as each

address (observation time and  reflecting point).

Its applicability test were done in several river fields, and the results are introduced.

Key Words : Doppler Radar, micro-wave, surface velocity ,main flow direction ,relative water level
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WATER DISCHARGE MEASUREMENT IN RIVERS
WITH NON-CONTACT CURRENT METER

AR - BREUE2 « AK B - fRH—RR3
Yoichi IWAMI, Atsuhiro YOROZUYA, Yoshiki MOTONAGA and Ichiro FUJITA

L7 4705 A T ARRFZEATICHARM - T8 (T 305-8516 &bkt < 1 X iR JE1-6)
2HNTATEOE N HARBFZEFTICHARM  Ph.D.
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This paper reports the recent development of water discharge measurement techniques in rivers,
focusing on non-contact current meters, especially a radio current meter and STIV method. The authors
have developed these techniques and disseminated them internally through JSCE and internationally
through International Organization for Standardization, 1SO. This paper was originally submitted to 1SO,
and rewritten to Japanese Engineers. In addition, the main component is including the important
knowledge about the water discharge measurement by non-contact current meters as well as ADCP

measurement.

Key Words : Non-contact current meter, radio current meter, STIV, ADCP, 1SO
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A VIEW POINT OF FIELD OBSERVER ON THE UPGRADING OF RIVER
DISCHARGEOBSERVATION

&% HEoLL - 2L il - gl Pl - | K1
Masahiro HASHIBA, Tatsuya KAI, Tetsuya TSUDA and Koichi TSUCHIDA

Lea g HRAEmASTE v 2 — (T001-002440H58 LI H AL X 2457615 T H)

Safe and secure observation has been obviously needed in large scale flood. It has been clear that
large scale flood discharge using float has some problem. Float is not necessarily a safe and reliable
observation method. We tried to evaluate the advantages and disadvantages of the upgrading of river
discharge observation. The upgrading discharge observation methods have each special feature. The
typical method is Acoustic Doppler Current Profiler(ADCP), Non-contact Current Meter, Space-Time
Image Velocimetry(STIV). We tried to take a questionnaire to field observers what method if they want
to use in large scale flood. Field observer wants to observe in a small group with a small amount of

luggage because of flood observation is needed a short period of time.

Key Words :large scale flood, upgrading, ADCP, Non-contact Current meter, STIV, Questionnaire
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NEED TO KNOW HOW TO CONDUCT ADCP MEASUREMENT IN RIVERS
OUTSIDE OF JAPAN AND PRELIMINARY RESULTS

H RS « Ak B2 - B RE3
Atsuhiro YOROZUYA, Yoshiki MOTONAGA and Yoichi IWAMI
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Authors conducted field measurement on Mekong River in Cambodia using acoustic Doppler current
profiler (ADCP), and global positioning system (GSP) and etc, to understand riverbed profile, water
discharge along different rivers, starting from Phnom Penh to Kampong Cham within 100km length in
8days boat trip. Though authors have experienced the measurements in Japan, it was a first
measurement outside of Japan. Not only in ourselves, but also in our research community, there were
not much information to conduct this kind of expedition. For example, a type of boat to travel, a better
type of ADCP, deployment of ADCP on the boat, types of GPS, transportation of battery via airplane as
well as charger, which ever related to measurements. Since ADCP measurement composed with many
electronic devices, even one single electronic cord or expensive devices have to be in workable condition.
To share information about our experience, authors report the methodology, the point needed to be
consider, and preliminary results based on our observation.

Key Words : Acoustic Doppler Current Profiler, flow/discharge and riverbed measurement, rivers
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WSE, m 1/slope

Kampong [ Phnom Cham— Prek—

date Cham Penh Prek Kdam Phnom Phnom
1 6.19 5.18 6.64 99,010 20,548
2 6.09 5.11 6.56 102,041 20,690
3 6.01 5.02 6.49 101,010 20,408
4 5.98 5.00 6.43 102,041 20,979
5 5.93 4.96 6.35 103,093 21,583
6 5.82 4.88 6.26 106,383 21,739
7 5.75 4.78 6.21 103,093 20,979
8 5.66 4.70 6.12 104,167 21,127
9 5.52 4.59 6.03 107,527 20,833
10 5.44 4.50 5.97 106,383 20,408
11 5.30 4.30 5.86 100,000 19,231
12 5.17 4.21 5.75 104,167 19,481
13 5.06 4.17 5.70 112,360 19,608
14 5.01 4.11 5.61 111,111 20,000
15 4.94 4.06 5.55 113,636 20,134
16 4.87 4.00 5.50 114,943 20,000
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Fz-2 BAKRIZHITHEHAEERO—HI
sec # Total Q |Meas. Q| Width [Total Areal Depth error
m*/s m*/s m m’ m %
M6 8316.1 6646.9 [1136.4 | 18490.7 16.3 11.1
M7 8334.0 6860.8 [1017.5 | 18762.5 18.4 11.3
M8 6699.2 5269.6 [1039.1 | 19838.1 19.1 -10.5
M16 7960.2 6202.6 [1879.1 | 17980.4 9.6 6.3
M17 7750.2 6025.3 [1320.6 | 16582.0 12.6 3.5
M18 7664.3 6235.4 | 714.7 | 16420.4 23.0 2.4
M19 7459.2 6046.3 | 747.2 | 14873.3 19.9 -0.3
M20 7940.0 6373.1 [1209.5 | 18099.9 15.0 6.1
M21 7205.0 5725.6 [1039.1 | 17636.3 17.0 -3.7
M22 6564.4 5080.7 | 815.0 | 16985.0 20.8 -12.3
M23 6881.6 5463.0 | 617.2 | 17654.3 28.6 -8.1
M24 7686.9 6002.9 | 900.6 | 15233.8 16.9 2.7
M25 7159.3 5757.3 [1375.3 | 15050.2 10.9 -44
M26 7607.1 5895.7 [2164.9 | 15074.6 7.0 1.6
M28 7720.5 6034.6 [1346.3 | 16521.7 12.3 3.1
M29 7224.9 5624.7 [1686.9 | 14102.7 8.4 -3.5
M30 7934.2 6354.2 [1184.8 | 15281.6 12.9 6.0
M31 71421 5839.0 | 828.1 | 13684.7 16.5 -4.6
M32 7202.7 5894.8 | 846.2 | 14018.0 16.6 -3.8
M33 8050.9 6614.1 [1026.5 | 17483.5 17.0 7.6
M33c | 8156.2 6139.2 [1160.1 | 16755.2 14.4 9.0
M37 7486.1 5821.3 [1585.9 | 12377.8 7.8 0.0
M38 7512.0 6054.0 [1327.7 | 14699.5 11.1 0.4
M39 7770.2 6462.2 | 913.9 | 14883.1 16.3 3.8
M40 7285.2 6219.7 | 667.0 | 15687.0 23.5 -2.17
M41 75714 6008.0 [1070.2 | 12477.0 11.7 1.2
M42 6591.9 5481.8 [1174.6 | 17398.6 14.8 -11.9
M51 7779.8 6232.8 [1465.8 | 15506.6 10.6 3.9
M52 7695.9 6301.9 [ 9759 |18113.7 18.6 2.8
M53 6688.5 5429.9 | 695.7 |17629.7 25.3 -10.6
M54 7231.3 5690.4 | 556.1 | 16187.8 29.1 -3.4
M55 6951.0 5604.5 | 899.3 |17128.3 19.0 A
M56 7790.2 6165.2 [1079.4 | 15880.4 14.7 4.1
average| 7485.2 5986.6 [1105.0 | 16196.9 14.7 0.0
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FLOW VELOCITY OBSERVATION USING ADCP
IN TIDAL AREA OF THE CHAO PHRAYA RIVER, THAILAND

i) L « FEPR—2
Yukihiro SASAKAWA and Taichi TEBAKARI
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This paper reported that flow velocity and river discharge observation using ADCP (Acoustic Doppler
Current Profiler) were carried out in tidal area of the Chao Phraya River, Thailand.

As a result of the observation, it is considered that the sea water was flowing backward until
Angthong city which is located more than 50 km from Ayuttaya city. It is too difficult to observe using
ADCP because the river was jammed with ships until 50 km from the river mouse in the daytime. It needs
to be examined social and economic situations in the river.

Key Words : Flow velocity, ADCP, the Chao Phraya River, Thailand
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C.29 Ayuttaya | 14-11-33 | 100-30-23 72
C.35 Ayuttaya | 14-22-08 | 100-31-53 91
C.12 Bangkok | 13-47-14 | 100-30-56 28

c4 Bangkok | 13-44-15 | 100-29-55 23
C.3 Singburi | 14-53-44 | 100-24-14 151
Anghong | Angthong | 14-35-25 | 100-27-06 117
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