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HYDROLOGICAL MONITORING SCHEME IN THE AGES OF GLOBAL
WARMING

NAKAOQO, Tadahiko

The Water Management and National Land Conservation Bureau, Japan is operating a nationwide
hydrological observation network to get vital data for achievement of sound hydrological process. The
Hydrological and Water Quality Database has been compiled and maintained to share the data with the
general public. The author has shown a way to take advantage of the database for daily and long-term
water/river management. Using the data he has also made a preliminary analysis of daily discharge at the
Tsubakigawa Station of the Omono River located in the North-Eastern Region of Japan, where snowfall
is most important source of irrigation water. There, discharge in April has shown statistically significant
decline during last 66 years.
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FROW DISCHARGE CONTINUITY BETWEEN 2POINTS

AIONG THE YOSHINO R.BY POORLY INSTALLED
RADIO CURRENT METERS.
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Flow discharge continuity between 2points along the Yoshino R. had been well observed,

but after 2005 the discontinuity had occurred.

In the report, investigating the retocty data of radio- current meters and floods of 2 points,
discussing the causes of the disconinuity, countermeasnres, adding radio current meters

and deciding stagnant areas , are proposed.

Key Words : Floodflow discharge ,radio current meter.
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STUDY ON CONSTRUCTION OF NEW DEPTH-DISCHARGE RELATION FOR
RIVER ADMINISTRATION

TRfRL - BRBUE2 - /NBEEE]L - S5 RE—L

Shun Kudo, Atsuhiro Yorozuya, Hiroshi Koseki and Yoichi lwami

VESE T Marfrsis A LARZEFTICHARM
2[E£2H Ph.D. HZATEE A EAFZEFTICHARM

(T305-0031 Ik~ < (XTir/R1-6)
(T305-0031 &Ko < I XTiFEJR1-6)

A depth-discharge rating curve is based on the simple assumption that discharge increases in a simple
increasing function as depth increases. However, this assumption is sometimes not valid, for example,
when bed roughness changes during flood due to development of micro-scale bed form.

To take the changes of the roughness during flood into consideration, authors focused on the relation
between hydraulic resistance and micro-scale bed form, then tried to construct z, —z,' relation proposed
by Kishi-Kuroki. 7z, —z,' relation was constructed precisely at the observation sites whose measured
floods were relatively small, whereas there was a difficulty of constructing 7, —z,' relation at the

observation sites whose floods were large scale. As a result, it is confirmed that the method employing

T — T
floods.

relation is capable to estimate velocity and discharge especially in the case of relatively small

Key Words : depth-discharge relation, hydraulic resistance, dimensionless total share stress,
dimensionless grain share stress, field observation
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A signal, named SSI, 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. We improved this measurement device to the power saving of,
created the cloud terminal sensor by adding a communication device. Several results of experiments are

introduced and a few technical problems are discussed.

Key Words : Super-Sonic Wave, SSI, suspended solid, continuous observation method,
cloud terminal sensor, maintenance-free
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A SUGGESTION OF RIVER DISCHARGE OBSERVATION
CORRESPONDING TO THE “NEW STAGE”

& gL - B3R WD - FEE Em - R

Masahiro HASHIBA, Tatsuya KAI, Tetsuya TSUDA, Koichi TSUCHIDA
IM43EaE MASHAERASE > % — (T001-00244LHEE LR ALK AL245 7915 T H)
In recent years, the rainfall has been tendency to localize and centralize.
predicted to enter the "new stage". The authors showed the recent flood situation of the actual rivers as
assumed of the "new stage". According to the recent floods, it has been characteristic tendency which
the water level rising fast. Thus, the quickly observation was the most important issue to the "new stage".
It was required the observation accuracy should be constant in spite of the skilled observer or not. So, it
was important to standardize the observation method. The authors showed the discharge calculating
method in the high runoff using Space-Time-Image-Velocimetry (STIV) and Dynamic Interpolation and
Extrapolation (DIEX) method was the most effective to the quickly observation and manpower saving.

This method showed that it was possible to observe at less than one minute and at less than 2 observers.
The ADCP, Radio current meter, Float and STIV had the advantage performance to fit the each field

These changes in weather we

environment. We proposed to select these methods by the hydraulic character at the gauging station.
Key Words : new stage, high runoff, time and manpower saving, standardize , STIV, DIEX
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DEVELOPMENT OF LSPIV SYSTEM UTILIZING SMARTPHONE

F& UKL « M —ER2 « Kwonkyu Yu3 « Marian Muste4
Ryota TSUBAKI, Ichiro FUJITA, Kwonkyu YU and Marian MUSTE

VR Bk Kb T ge Rl (T 739-8527 HUE & sk 1111-4-1)
2 KRB TR (T 657-8501 fof 7 i X < Rl -3 T 1-1)
® Department of Civil Engineering, Dong-eui University, Busan, Korea.
@ IIHR-Hydroscience & Engineering, The University of lowa, lowa City, USA.

A mobile system for LSPIV (large-scale particle image velocimetry) measurement is developed. The
system consists of commercially available smartphone device and LSPIV application software. The
software utilizes a camera and other sensors embedded in the smartphone. The image captured by the
camera is automatically ortho-rectified with support from positional information obtained by the sensors,
then velocity distribution is estimated at every moment. The performance of the developed system is
verified through a rotating image test. An acceptably small systematic error and substantial magnitude of
instantaneous velocity error are confirmed, and countermeasure for this errors is pointed-out.

Key Words: LSPIV, smartphone, ortho-rectification.
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Discussion about Calibration Examination of New Current Meter
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Calibration of the velocity measurement devices have been conducted in Japan since 1933. Price
type current meters and others of these kinds have contributed to measure the low flow discharge, and
have been subjected for the calibration. The calibration facilities were well designed to examine the
current meters with a water tank, which can maintain still water, and a tow cart, which can control and
monitor the speed. On the other hand, the measurement devices for the high flow discharge have,
recently, developed with different principles, such as acoustic, Radar, and video-images. It is necessary
to check and calibrate the devices for maintaining accuracy as well. However it is not simple to prepare
the calibration facilities for examining the new devices, because of the different principals. For example,
the acoustic type instrumentations require back-scatters with an appropriate signal-to-noise ratio in
contaminated water, while Radio and video-images require water surface ripples. With applying the
existing calibration facilities, this paper discusses the method to verify the accuracy of the recently-

developed measurement devices, such as the acoustic, Radar, and video-images.

Key Words : Calibration, flow measurement, Acoustic Doppler Current Profiler, Rader,

Video images

1. [XC&IZ

HAENIZIT DK EEHNE, X TofiEE
MU IV C—FERIZ36REHAIT 2 Z L 2 FE O b
TWABY, 2 2 CHHH S AL i B ) & B DA
K, R OBRETEHE « & HLZ1T 5 TR RERC
HDHZ LMD, BOKEEOFH AT T DVNENRDS.
B CHABEORW T 74 20, ZaflcfEsh
HIBHFHIRERDEEOBAFZEBD DD, 2D
T2 DT OREE A AT D 72018, —4FEIC—EOHiH
HOBRELBEST TS, DX HREEND, ST
ITBAENAWZEET (AT L0F) 1 3EFN8AREE & 0 it
FHREZ S L C & 7o, BIfE A AREWNICRT 2 itdEt o
FREMSBENE, FH O IR T 5 I & St L AR
HEERERT UUTELR) FiThsb.

BOKREBINCRE LT, BARENCIIF il T
EEBRA L CE 2. ZOBITHATRMHEICSE 20, 3
F-2ANAKIZET IAFBBHFT I U 72 FEAE R ) 4 1

43

B WE 2 FHA LA BT 5 b0 TH DY, BT
BRNIAA 7 —mIRBIRICIE R, 770Vl
WTHDHZ L, FELNDIEEITBRIHLOWETIR,
ESESRIET D 2 Enh, FHElgRE L COFERTD
Xy T L—g VINTERN.

—J7, TR, AT, B A
U728 LU B% S, FEICE T 248l e L
T WBHHATEEDC, GRS THLRN ST 5.
f4i%.1Z, acoustic Doppler current profiler (aDcp)?®0™, &
WA TR, W AT T D —> T d % Space-Time
Image Velocimetry (STIV)*® 23%15 b5, AR TIIRE
i LTOADCPE KR 578, —fiks & L COEHE
WitidEt ZaDep & Kt 5. EAMCHEAT D &,
FA > [EDOTT#EdDAcoustic Digital Current Meter (ADC)
oK [ESonTektl:o>Flow Tracker’e &, 5SR-S
NERLTE. ZBIE37 74 A SEHIICED D
BrLWEAR & LCHER ShCnd. £72ISOMCL13 (F
EILVED BRI BT DR E 2B 2 08 ) ©
SC1 (FitWrmifEs) CITER AT 2 &



DI FEHIR G & O - R A LT, [H
BOLHEL LT8R < Fama i I E7-. A%ITzo
FOITH LOEBIITHEIC L AFHIITFERSTEI S, £
FIOFHAFERA VK SCIEHE L L TRk SR H 2 &
PEESND. EAVIZEHITEDOREE A RGET 5729
DFHABSERROBREN LI L 125,

AHETIE, a4 5 Acoustic Workshop COifdd PN
e, B UWIEHEFFORE A BT 5 FEEERIZ OV
THEL, BUEETHML QWA 2L, S%OME
EFEDDH Y FICE L CGiama gD 5.

2. BHEDTUREHRE

7T A AR ZRARE SN D &9 ZpiiidEt oRE
THES, AR v OEMBUKEIKRZZ L, #Kka R
15, BEEEZ B ER OEETE 2 BHICHRIERNR T
bOWMHEZ ML L, KENOFEKIZOT, AEARE
DORBEHREE TES. REOBERERE & 20 L & OfitR
RIOFHIHEE S ELWZ E2fER 528 T, MEL T
5. —FRENZIFHUERHORF R HAREDH 2 15 B 21T,

FBPEOR R L REOTNE LT 56D TH D.

ZO XD IREN L, BEOBEREE DR SIMEC
EDHIFE/NSNT &, KBENOFKDE B OFGHETH 5
ZEPREICLERBERRE CTh 5.

F 7o HARENOWEF ORERBI Lt L AD
FThd. MREMRDELIFR-12ZR v, =
MOREKBITEINCH D Z L, B L AOREKKITE
NIZHD Z LS CTH D, Fimb L RAOKKEITFEIZ—
FETE R A 50 L QD O3 L CEFCIXZE D X 9 7efE
Eh S T DN QAYAIAN

3. Acoustic Workshop

(1) #EER
Acoustic WorkshopiXUSGS(United States Geological

-1 REMRET

LR ERoi
18, m 2.0 2.0
- %ffﬁmzomm 1.6(1.4)
2R m 155 220
B avh)—k
E&m 35 40
BEDHET |IE m 25 3.0
=2 m 1.8 3.1
R E 0.01~6.0m/s
—l ) —T17" g
EEWOEESE |
FEREGIREEE) |05%UTF [1.0%LUTF

Survey) DOHFFEE T, Mississippi/ilDStennis Space Center
@ Hydrologic Instrumentation Facility (ZFTJ& L T\ %,
Janice Fulford &% O'Kirk Thibodeaux?3447-WorkshopT &
%. 20134E3H dStennis Space Center(Z331F 54355 T,
K[E D USGS, 41 # dEnvironmental Canada, = = —
¥ — 7 > K ® NIWA(National Institute of Water and
Atmospheric Research), 747 . 4 ®ODELTARES, AA A
DOMETAS(Federal Institute of Metrology), A—A ~Z U
T e A —1XZ 2 NI ODNMR(Department of Natural
Resources and Mines), HAD NG, FHEIDE K
U CHidE FORE 2 L T\ S E T3S L7-.
FEFHEROA—H—E LT, FAYOOTTH:, KED
Teledyne RDIFE(LAFTRDIFE), HAD (BF) ~A Rav
AT LBRFHOEME RSN, oMz —r AT
— IR OB E M LT\ D, A OEE DO—
ANTH % ERITISODE R TR LIZKirk KI5
T B, BT 52 ElieoTn. ZovdubieviuZ d
IO L TEIMENEL WD I HICRZITONS. 2
NE TIT— I —ERREOF G & Zr HIC—RRRED
Bk e £ L CEZ. 22T, RO
OB R E K B DBREERE & aDepDIEFE TH D
Distance Make Good testing (DMG)IZES L Citgim L7=. xf
G2 & 70 BRI I AR A o MR & V=0T TAE
DADC, SonTek#t-0>Flow Tracker &, @R358t 4 ]
W=TRDIFE K OSonTekttDaDep Tdb 5. Z L5 Dt
WA ZAETRITT 5 2 ERKEOREFOFEEE 72>
TV, BAARITARA o MUDOFHARERRE & LT
DT, DMGIZEHL TOREHD L Z LIZL TS

(2) BERTETOREKBDRERTE
BEZOFHEHE, RETHKICERZRST L,
% ZEWNLELND Ky 77— % VGl
ZRHHOT, ZHOOFHEORE L Ehid 572912
1%, FRCEO RO 2155 T2 D OBREE A AE D BN
HD. ZZTIFREICHNKENOKEIZEE L CEEy)
IRERBEICHERF T D MENR D D, L OEEII A 5%
DOREWE 2 WA L, 2 CKEEEL$5Z & TSN
EEL TS, UL USRS, W 2 E OfEE,
BEEICRELTRE a3 203550V, F-
OTTHEDHEIT X D & FREKIEE DSINELSEVE Tlau
A, FHIERARLZEICR D bEshz. Zok
D PR ASSINFLIZAR AT D K 5 2 iiediGt 2 E S 5
ZElE, IE TOREFENKENOFKE FHET
XLV D LT 5 &, KENOKE Z YNGR ET D
EWVIHBEDO RV EETHD Z RS, DX
D DK DB ARA T DI ORE 2 FEhid 5 Z &
IFFEFICEE L VN D,

(3) Distance Made Good Testing (DMG)
DMGIZUSGSPaDcplZ B9 2 ETHETH 5. USGS



TIIREBREZI)L, FOLEDR ML ST v 75
W55 BREE & SERSICEN IR A Pl 3 5 2 & TR R
REE LTV D, MESRIFIXFHIEREA22.8m, NI
0.02m/sls, i FGHE Z04m/s & LTV 5. FRIE Tldid)
B — DA RREKBE O T, 2T
2], AN 2EIOFHIT S, %45 ST
AF a—H HElRSE, FOMEICRWTEERCAEG
W%, 20X DITMBEMELZEZ THFHEIOFHIA1
v hELT, AE8HHOME CEMTD. RBIO
£ 9 R OBICII A A v E W BB 2 L
T, TRDIFHIZHIT HaDep D ERERICB W TH =
DEIRFENE DTS,

4. FHLVREGTORESE

(1) BEXRELGDFRETOFTAIRE

a) aDcp

aDeplIHE W K 7' 7 —Z @il - JiodztC, 3%
F4ODE— L6 B — L OFHEAFHI L, =Kt
O - FEEEHETHH0OTH 5. kit EBNIIAE
BUEA S A FEHDaDeplI A — MR L, KmEd

DIRAZRES L, BMIL 2N OIMEEEZRL D THD.

FIUT, AEOFHAMREDMIZ, R— b ORBEEEE,
vy Fu—tr—E AW SHEOEE, HARGA %
A= RHIED [) & 7 ESGHAM B sl ¢ < 5.
ZNHOE =BT RTHET 55 TOHIE LU
HEAE B,
FEATOE Y —DRMKIR AT 2 721,
1 Z XN SUTIEC BT, A— Mok s
EEB/DZEH—DDTAT 4T TIEDH DN, MHRLip
B SO FRHMED SO B 72N DB 5 Z L 13 T&
720N, — 5 CUSGSIZZ D X 9 2 071 T IR Eh A3 220
EWVIRHECHR ML NT v 7 DT 4 —)V RIZEDRESH
EERREL TV,

b) TR FERET

BN AR IS D B DA T — 2T
T, VALK L CERA RS L, 2O OHH
END Ry 77— 7 MnbKEOTEREZRHET 5 H0
Thb. fRNTT 2 DI 02 GEH A 15572012, fiti
DOFRENHWDFEAE L THBMLERH B,

c) EgfEMT, STIVik

[EHGIENT 2 N D FEIIE AT T B AR 3 5729
DI AT EAJFETRE R 2T 0. 0L EH[N
\REEE L B ENT- 6 UL EOFEESRZRE L, Zh
ZHAWT OGS EZENDERE LoD L 5 12828
ZFERET D, SIS OBENIATET B8 E %
BEAT 5 Z LTSS, 2 CEBNICKSIT B

B, B ORI SitsiE e HH 9 5 2 L1272 D.

45

WEOBENV R T 5 B3RSV, ThEOEN
(R FENRRD. BT O—>TH HSTIVIE,
FRIE L7 ftt b 28 < #3457 Space and Time Imaged>H
THEZF > Thtish, TOEAELES L TR
M0 TH%.

(2) WEFHEDEET

aDeplZBILTIE 3. THEm LK DI, MEHTIEN
SESIVTWVRW, EEREGEEHIB LT, SEEROEHH
2BV T HIIZKORENZ MM & 2555 DI CRHHI
DAREE 725, FHRKEORmIIE AL L, ZoMm,
ZRIFA L CHREEFEET D X 5 el B Licidd - 72
X THDN, BERHIRETRE WO CTH DI,
WE, FE#Hos L, REENZN. oz 20X
IMIERH -T2 LT, HEEY O ERAEIED
ZEIEAEL TR, Zhvh 3. TRk L7=SINFE & [F]
FRIZE 7 DBRBEEAFT 2 b D ThH D, BT FIE
V2B U CIEIE) oG HAI T Bt 215 2 Bl T
BIOIZ, X 7N ERES IV ERHDH L
M, ZNHEEFERRICEEETSH 5.

NS OFSEFOMRETFE AR S BT, Ao
HEHZEZET D L, ZOOHEBIIHITDEEZTU.
ZNHIFQ B —oBdERR, © FHIFE O Ui
HEOBRHFETH Y, ERIOTGEFHI T 2 E
ER-ACE L. DIFENENOHEBIZE L Giama
HDH 5.

a) o Y—DEEIKR

aDeplZBAL T, MHEKAHAETDH N T VAT a—H0D
BREAENZIUSGES L, DMGHFEI LESNLEZ D
NEFETHS. Bl ZIXTRDIFDWH-ADCPIZ4HD |
FURT a—VEFED, FIENRERE RN H20ED
AEEZFFOL ) ITHESN TV, ZO/RENMDPLTY
TID Z ENBIUL, TUEREOR IR E 72384
THILITRD.

TENRAGTHFHIBI LT, RBRCAAPNER O A
P— L FEEO Y —DRR HICh S, B ER
(2B L TiZaDepDDMGIZFRY 3% & DITAFE L2223,
ZDE DIt o —ORREAEORFHINE L 72 5.

ERARATIZRE L C, SRR EEN Z U S T2 5.
FHERORE, ZOHERER, Lo AOOT R EDN,
WETHILDEEBEZLNDN, Z ORGSR 8T
BHADIE L 725,

-2 HLVRERTORESE

aDcp R UER K et STIV
oY —DRERR| B —DREAE BEEBROSE
FHRlA & EZERORE EFAHASDERE
= 3 | BRESH-REMED S s
REEOELAE 7 L) K s BT I+ DERE




0.44

0.43
0.42
0.41
2 040 %% XX XX X X R XXX XXX
£ 039
W 038 [ —]
W 037 | —o— BHEE HREHE — A X FEIT—%
‘ ' (m/s) (-5%) (+5%) (m/s)
0.36 T T T T T T T T T T T T T T T
O Oy Y % L, T D D B D S S B . Y %
% Y, %, Vu Va e e Oy Oy T A O O O O
T Tk, T % B, n k% B, g b 4 b % b
B-1 L XIZFH 1T BRRODMGT R ~MEERED—HF
b) &HRIAE ZAUTENOERER 72 LA BB T LTz, i L

aDepPEEI EEHA F 0D I D (BT S L & F 55
HHEATCHIUE, AT LTI ORI 2 A5 B3
5. HBUZ, ) IRBHHATEE T BB b~
=2 7O TIIENEREL LTV,

EBMEHTICR L CIE, T D BT A0 A 7 OMERER
BRHEARE 2D, BIZITRAVRFERN ET A A 713
—FNZ29.97T DG A B LT 5. G TR
HNZIX Z OB A ARG, 78k L 7-Bh & 2 B BhifhE &
L TR A BT 572012, 7 Lb—AL— FBRLEER
A Z1E, FHINCEERT 5 Z LT TE v,

c) TREDEHAE

aDcporE I A mHE IR L C,
TNATY ZENZAUTEYE T D, ZHUCE L TER Oy
BEDEEL WO B D UL, aDepda, A R4k
T Il —H— T v I IHEERHT LAY X LR
ETH D70, DMGHO LT AUTFoERIZ 3 D FER S
ELWEWHI ZEHTEDHL ) ThD. F-mEEBARTIC
BLT, BlzIEY 7 FOMREN ZUTEYST 5.

d £&6H

DLk, #r LS OBE B AR L. 22Tk
T OB HAERCUSGS D TFES I S X B C T X
HFRELZTDEZ T EE L. TR HIISFHNOESE
BOfREL, ENENOHEBIZBWTHRIEEZ R LT
HLOTHD. L LAanbEBOBIANZ B CIEimdiE
ERHT21CHT2-T, ZHHOEANT TR S
ZETELWGHIIZFET 5 Z Lok d. TR eiEsd
B2 DR bIEAEET, B o — A BT
TB5Z LTz B, ENEEIET BT DICKETIE
ZAVE TEH LOVE LRSI B LGk T 5.

P 3 O T iidiE o

(2) aDepDIRFESEIZBET &5t

T DI, | LV AORER % FV > CaDep DR TE
ZRAT-. T ZTCIERRRODMGE S EIC L, HTHE
Z LRINBUL T OFELZFET LTz, O DMG, @156
A

46

aDeplFW T HTRDIFED HDTH Y, Workhorse ADCP
(WH), RiverRay ADCP (RR), Stream Pro ADCP (SP) TH 5.
FEPRDFEMIZ A — I —DURLEZ B E|IZ SNV, UTZ
ENDTIEORE & AE R AT 5.

a) Distance Made Good testing (DMG)

Z OFETERERRLILC, B HE OV P
XL CWDEEEOFEBNL L TV, Z072dizZ 2T
1%, USGSOFEEITR/e D3, HBHEOBEA0.4misD
—EDHE L L, 60MFREOFHIKTHNOAR AR >
7 DNEHT 2B D GERE & % Ui huEenn
DMGORE AT L TWDbD & L. EEOBRED
BRI, BHEMEEEE TH 504msI1278 > TH D idek
ZHsAEL, 60 CRHIZRET & Lz,

T L A DI 23\ CRROERS F0>—1{51] % K-
(187 THEENE b T VAT 2 —Y 1 ZRREKE
AN T EROE L LiZ & & OFNENOlEHEAE,
DAL CTMER T a2~ d . F e 3pid 2
T T2 TIEREOBENRE, t5%ZFEARL LIEFE
PO ETIME, FHAT—# %277, ZhbEawic
DMGOfE RO E 4R3I~ 7

- -
— —

-3 DGOSR

(WH: Workhorse, RR: RiverRay, SP: StreamPro)

LR T B
RIS, cm/s 40.1 40.1
WH =ARE % 1.0 1.0
EHERE % 0.3 0.3
EERE cm/s 0.18 0.17
RIS, cm/s 39.8 39.9
RR %x?ﬁ%, % -0.5 -0.5
THRE, % -0.5 -0.3
BERE cm/s 0.05 0.05
EHBIF, cm/s 40.2 40.2
sp =AEE % 0.8 0.8
FEHEIRE % 0.5 0.5
BERE cm/s 0.07 0.07




F-30RT L 912, DMGO#RER, BL A, +HFOM
FORERITHHEEET - L TWD 2 E0n, WFD
FEERKIEIIDMGOIRAE N FIRETH 5 Z & Ml TE 72,
b) 15EEBER T THRE (VA—F—b5vY)

T Z TS B 20.05m/s~2.5m/s O ] T15 B
DIRY, MEZIToTc. — AL, BENSRET D5
WERD_ERRE A FERF &35, Lo LaDepdDIRiE Tk
BHHED R D & RIEDIRATT — 2 BUGH N
272 D720, ARREERSED T 20ERH Y, EOHR
TEKE TIEZNAEE L0, BEEE O FRRIT2.5m/s
& L7-. 7272 LaDep 132N EOFGEEIC I T 6 i
BRI R W ST H & SNTE Y, Fibd2.5misE
TOREBERROMEZ HREERPICINE > U, itk
SMsThHh-> CHREIHIRETE D, LWV I B ERHRIC
LTW5.

ZIZTE, FTUART a—Y 1 ZREOME T
O, Y — D KIREIT40embL & L2, FmZ ok
X OEFEORE 2~ > RIIR-ANTRTIEY TH 5.
ZCIE, WHIZBE L CIESEBINIERRIS, & B D MEGHE
DIn/sA i TldModell NA LYY a—2 g F— k) |
EEE O In/sLL ETidModel2 N L— R E U F T
ET— ) ZEH L. BEEEICEE L TIITRDIHR Y 7
k7 =7 [PlanADCP Ver.2.06] ZfHfH LT, #—4% v
N DBB AN THEAE R 7273 N D 38(E M 7% E LT
AU XD WIS 107 T (#9308))
EIRITIRI07 7L (K208) Tholz. E72RR
VI TIR1007 oL (RIT0RD) , i Tl
607 T (I3vR)) Thote. AN —LAT
7Y, FAT v SRR T Y TN R B B
LORELTBE, TOT Y INEE2B25ET
T AR S &SI I3KE K
HIR OB Z T I WAIEOT — 2 vz, 22T
ISR EEIE 2 10cm, 10/ELL L LT3~6BDT— & 2k
AL &OITHEREROFEEIIIM OFEICHE T C
THEEI G T AERIRRZEDSSWLANIC A D FH L LT,

-2 HHFE fiia 2 O - WHOME RS 2 d. X
VA BRI, M F R R Ch S, FHlT—4
XX C, FRFHE 5% L TENTIR, HEADER
TRLTHD. MPRT LI, 1.omsLLFOfdIZk
W, FHISERITRE S TEIS. ZHLL ETIESRAN
OFPFNIZ A TS, ZHWVRTH DL, ModelllI5E
BIIREKETHY, Model2ITAKE LW L THD. 72
B, Mode 1 1 HEIBEEBREZ 23U N TS/NEEASHSH AR T3
BHEVI A= —FTAMEHN WD, F-R-bidtL
2, THIOMOFEREZ R, ZiUC kD &, FExRAER
S0EBX DHaNEL, UA—Z— T v ZIZEALTX
ATOFHUSAMERRTT L NI FER L 25, LR
B ZAUTFHAIESORMBE TIE/e < T, BEKEOKE DM
BTHY, ZNOOEBRKKEILY +—F— T v 7 D
TEDT-ODWEFN TE TN FERL TN D.

-
—

47

x4 NCPDEFEEIY

WH SP RR
Mode11 Mode12
CR1 CR1 CR1 CR1
CF11110 CF11110 WN15
BM5 BM5 WS10
BP15 BP3
BX24 BX24
EAOQ EAO
EBO EBO
EDO EDO
ESO ESO
EX01111 EX01111
EZ1111101 EZ1111101
WAS0 WAS0
WBO WBO0
WD111100000 |WD111100000
WF10 WF10
WM11 WM12
WN15 WN15
WP15 WP3
WS10 WS10
WZ5 W020,0
TEO00:00:00.00 [(WV175
TP00:00.00 TE00:00:00.00
TP00:00.00
2.5 T T
o BEEE SFAERR
(m/s) (-5%) X
2.0 + —HREE X EFHAT—4 N
(+5%) (m/s)
vy
E 15
B %
E
= 1.0 7
0.5 -
" X
0.0 A X X
0.0 0.5 1.0 15 2.0 2.5
FLEREE (m/s)

B2 AHREIEEE AL IHOISEIER T v TRERR

(+—%

—k399)

x5 BERBERT Y TRE (V+—2—b+35v9)

LR T B

HExERE AE |HExRE DS
WH |[FIF£ET5%LE | x  |$29UETSRLE | X
RR_|[EIF&HETHHLLE | x FEHLUETRLE [Xx
SP_| & T5%lE X XIEFLT%LE | X

c) 1DERBERT v FRE (RhLRS YY)

TR A—H— T v LIEROFE S L,
ZOEEIFHILIEZAR b A NT v 7 OEEHWT, 0
WEOKEL L. B-313t L AMiEkHR % Vv -WH
DISEHEAT » TRREMRR THH. TR T L 91,
AR T 7 IR A 2T CE% AN O




25 : ‘ y
o BEEE HEREE
(m/s) (-5%) )¢
20 |+ —#BEHE x FHET—4 %
(+5%) (m/s) /
ELS
K
E
2 1.0 -
0.5
0.0
0.0 0.5 1.0 15 2.0 25
HERIEFE (m/s)
X-3 t L RABREMRZEAL-HD15EERER T v THREESR
G NS A
=6 5EERTY TRE (RrARS YY)
+L X T
HExERE aE |fAxiRE afE
WH £ T5% A O |&T5%UA ©)
RR | £ T5% LA O |&ET5%UA O
SP | £ T5% LA A [2ET5%LURN A

FANICADFER E 72 o7, [ARRICHLORE R 2 R-61R T
T 2T T ORE RIS U TR REZE D% AN A -
7=, 72BSPIZBI L TIEAR F A R T v 7 ALEmisLL Eofi
PHCIMEZ B LR o 7278, ZAUTHRIC A ——2
BIE LTZSPOR N A hT v 7 ORERRTH 5.

Q) ERATRETDOBE

EH O UV AORER & VTR TR O
BRGEHEFE (RYUKAN) OBREEICIKAF L 72V RE 1L
DEERE AT, KIS 2R - SPNCFBRE TS5
BB, KENDOZAZHEINDINZ EBNERLT, AE
I T— R ERGT D ERNEEE 0D, TAUTSERROB
HWTHLRILZ ENEZD. FBIAMIRNOZE %
S U CibEE ARG & LT, /AT SADEEMNS,
KEONANS S LIzt O a BT B EeE N H 5. B
2, FRIRFHIIBW T, MREMBXOERD DS LT
ZAE LI & uls, EER M LIFRe o7

Z DX D I E TR D T2 DI CIIR D
WL CTEEE AT O I3KEN S OSURE O8E
R E VT RAEMETT D2 L ThD. AT LT,
REKBEDO—ERZT VI 2— M, FHBHFICEL AL
TR Z V=, B-HEFEBRIF DL E DO IR %,
R-5AFEEIHN=T VI vo— b o, FE-603EIKK
WARZ . Z4U32250mm X 600mm X 750mmaFFED
JEC T LIAMZ BRI 2 B0 A, & ONERIIC AT
HEtEERIZH Y O THD.

48

7L

BE

X-4 BRATEEHRER

-5 EERRICALV=FILII—

X-6 ERBINA

BT FHAFE R O—F 2R d. RAVRT X 5T, Ffli
IRGEEREL], W ISE R O EL, v —idED L
XOMHHRETH D, ZO L EHEEI3IMSTE LT
5. FlarX—KOTIL, FORERHEOT VI
— M ORUEARDL A R FART/RT. RYUKANIIACEK, it
A 19 D FHER TH DY, AFHAD 7= DT —
ZEHNTHE ) ICSE L. B-TIEE 0 & & o
F—H & PR 7 N &R LIRS T 5.
Z O THRICHHSA) 72 DX, Db, 5~13. 5SROI H
DOFEEEFEFR Y4 D JEH AL Ty SRS & RF ORI =
PELN TS Z L, @6.5, 9.5, 13. 5FHTICEkE



Frequency [Hz]

-l amae
R CETE £

X-7 BRI

—0-5sec (F%/KmE)

FTOEHAMKR

—6-8sec (7L —h)

B EREE AR

Power [dB]

Frequency [Hz]

M-8 ERE & REAEDEIR

VZHRWSUNTRE 2R3t 7 14 Vst 2 &, @0~5.5
B, 13.5~20BDRITITZ D X 9 2258V SR 2 R4
EABHEN TN ETH D, arvZ—X LR F
BT 5 EOICELT, ZORMICEERT LI I —
MNeimim L2 &, FQOFHUFHIT VI o — M AF
LR 2 N5, £EOQICELTUZT AR
— FORE L BAE E S LTV D, ZIUSHER ©
JRFTRZR IR L T D L H Th S

B-81 3k & BORTRE DB A~ 3. B-TTRLT-
O~S5HZRIT 2 AT, 6~8RITIsIT 5 Ffl%
IRTR LTz, ARIEE BEOBEREEEF Y 0 R R E

49

W2 ZENoND. —7, I 2ORKEEZFFSZ
&, B REREZ BT 5 720l R E < e
ZERBHIT NG, ZNLORERND, TAIT— M
BOEMBIAL L THEITH L Z L SEFTE 2.

(4) EHGEETORTE

FEH DIXEHGRTO—>TH HSTIVICE L THRE Tk
ERITL WA, FHH OITBIE O L—/L EITHRA#R
ERIEL, EDOTA L OAENFEHT HUtHE & HHEO
BEhdEENE LN L AME LT, RBRRIE % £
L7z, b U3 ettt e s LIz 2 Enh,



RVENIREZITTHD E RN, RS RORE
BFEY L7, MEHNIE L < Efi ST
£ 5T, BRRERMELNL) 5T AR BRI T
WS PETHD.

5. REHE

4. OIMRAZZS, FHLWIENORETEDH Y 7
L LT, ENENOFHBEERI S LTI O & 5 72 Fik
WEZBND.

(1) aDepl=BEL T

4. TRLEESIC, BB CEMAICET DMERE
1%, OBROWPEIFEEC S 2 L 9 7225 EmR oM
HefERd, @DMG, @ISEHEAT v 7 RE (R hA T v
7) ThD. QRUBIZE L CEFHIEER ORI KA T
THHDOTHLHT0, WERZELMEDIRRD 130
WU S5 MBI, B K 91, EROER
RIEHFHIBI LTI, & 2 FHAEEPHOFEHEREAN F LW

BlL, OFEE S E LW E T2 STV 3.

ZDOZEEHET D EOIZBE L TUL—EIC—RIORIE,
@IZBE L TII3~5FEIC—RIORE, OB L TIIMET
IFR VR =T ORHFLEII)S U THEIET 2 2 & NBFET
BB, Ik, 4. DATRNZ7 4—/V T A MIEHL
T, HERGT, MORMITELED TAR bitama
D DM 5.

2 EEAFREHCEALT

4. Q) TR ULIERERIY, BEORETIEL RO
FETEMATRETHD Z AR L TWND. FEo T D5k
Fid, Q7N — hEEET D0y, Zive bindEto
H—rFy N L—Aear 7 V— MNEIZT D)y, Qi
FHORRE A FE ZDMGIZ 72 B WA L W 5 LB H
HNTH5.

() EHEREMTIZEEL T
STIVICEA LTI, MEFIEDFMNBEE > T DHFE

JET, EEEOTEIAEMRET L TR TER B,

B . AHE CHEER LIZNARY, IR RKTEERES
T B R A LA N B R O R E RTINS
\Z KD ERER A SV E, BIE O ERETE
WENEDHRE L 2o TG, ISR L Tt R T
2.

50

SE XK

1) E bz - ) IRBAEEE A, 20144FC0E

2) [E-RE) I Fra el ThifRas, AKSCBLR, 4B ARSER
fiithas, 20024

3) (B Z I THEEE—RE « IR =RE & AEERARTIZ X D) Z i
Vs HlORA, KLFRRCE, 5384, pp. 733-738, 1994,

4) BAG - ) - HAR— - PR S Ny 77—
a7 7 A T — O R~ B A e
£ HIFEEL37195, 2000.3.

5) AT RAE  fI I FHRES 01T ki R ERAIC B4 5 —12
%, KX - KEWFFEEEE, Vol.11, No5, pp.460-471, 1998.

6) s - A - EIEEGHC X D UK ERD, A
SRR, N0.497/11-28,pp.41-50,1994.

7) WERHG, RZ, WBIHET], RSz, [(LEIE : #5RE
I E T HH-ADCP % FIV /=i B0, 1) | Bt SULE,
Vol.11, pp.243-248, 2005.

8) JRFRHE, AUKEE - H-ADCP U &)l Fist A 2 fle L
FLWIRREE=42 Y 7, TARPEHRSCEB, Vol.es,
No.4, pp.295-310, 2007.

9) [l R, MEHIFESE, ARAKEER, HHMHTe : ADCPFEHEE A
A= b =IO BRI R S 36T AUk EEH], KT
FEOCEE, #5524, 2008.

10) BSRFB0% - [HEFRE - WS - EErat - IREAE 5
WIS 1T D ADCPELRIOD 7230 O HEEIEZ B4~ D5,
TARTFEA) | HFRSUER, 55168, pp.59-64, 2010.

11) BREUE, B, EAFE  WIEBEEOBEN LA
TZADCPIZ & 2 i EBlIEATBRA OafaR, 1) A oo ee
X, pp. 46-55, 2010

) EEFEDS © Ky 7T —IEEiRpdEs (Bl - )
% T K B O BN R O BRI~ -k & D
bl ~, 0 HAfTARSCE, Vol.14, pp.307-312, 2008.

13) BRBUE - KL - BRI, - VRILFNES © FEREAT AR
ER A ook R B EIITREDO—BE, RS
T [ HeAfamSCEE, 55165, pp53-58, 2010

14) FERH—BR « RS - 82 B - MR LSTIV IC X295
AR ST ORINBKIRFHI, K T2 304 53 %,
pp.1003-1008, 2009.

15) R —BR - JRIER - BRE0E, e =2 U v VB A
NIRRT R A ORBEERRGE & ) 7L A LEHII
AT LOREFE, KL, 55654, ppll77-1182, 2011

16) ICHARM, ifi & #l Al & E b ~ = = 7
http:/Amww.icharm.pwri.go.jp/ryukan/manual_1.0.pdf

(2015. 2. 13541)


http://www.pu-toyama.ac.jp/EE/tebakari/newQobs/storagev01/papers/07_Yorozuya.pdf
http://www.pu-toyama.ac.jp/EE/tebakari/newQobs/storagev01/papers/07_Yorozuya.pdf

FHRUITREICE T HAEEEET SR T -HR Y A

~ R 25%F TR

HOKELR & T OBREE ~

STUDY ON RIVER CHANNEL DESIGN FOR DOWNSTREAM OF TEDORI RIVER
EVALUATION AND DATA COLLECTION OF FLOOD IN JULY 2013

A HAEED - BEFRAAAL - )1 P2 - BK T2
Kazuya TANIGUCH], Hiroaki NOZAWA, Taku KAWAKAMI and Reiko AKITA

V] b 255m At 5o R AU [EE BT (T 920-8648 &R i M A44-23-5)
2HARTEMAS W - AKTES (T102-0083  HAUAR Tt X 300T4-2)

The existing 1D numerical model based on the traditional river channel design method was evaluated

for the downstream of the Tedori river.

It was found to be unsuitable since the river’s complex

topography significantly changes due to sand-bar flush at the river mouth. This study shows that 2D
numerical model of non-uniform sediment transport can reproduce actual conditions with better accuracy.

In addition, this article describes additional field observation that was carried out since the existing data
was not adequate to establish the 2D model introduced in this study. The field observation included new
multi point gauging stations and aerial laser survey. Additional field data was obtained from the flood
that occurred in July 2013 and was utilized for establishing initial condition of the numerical model and

reviewing its outcomes. Such additional data was found to be very useful.

Some issues regarding

practical application of field observation are also discussed.

Key Words : 2D numerical model of non-uniform sediment transport, Flood observation, Multi
point gauging station, Sand-bar at River mouth, Training Levee
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STUDY ABOUT THE CALCULATION OF RIVER FLOW DISCHARGE
BY IMAGE ANALYSIS METHOD USING THE MARKETED SOFTWARE

ATk BT« [UARZER? « BEHFRS
Yoshiki MOTONAGA, Taisuke YAMAMOTO and Minoru KURIKI
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It has become easy to conduct the image analysis method about water surface velocity of river flow
recently for good analysis software was marketed. The authors conducted the sensitivity analysis about
river flow discharge calculated by STIV, one of the image analysis methods, using the released software,
changing the number, length of inspection line and the movie time. As the result, the conditions to gain
the analytical water discharge value by STIV which was close to the measured value by ADCP were
shown. In addition, it was shown that it was difficult to apply the present STIV technique to the low water

discharge measurement at small rivers.

Key Words : Image analysis method, STIV, marketed software, water discharge, sensitivity analysis
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This paper reported that flow velocity observation using ADCP (Acoustic Doppler Current Profiler)
and observation of a riverbed forms and dam reservoir bottom forms using measurement science
fishfinder were carried out in the Chao Phraya River, Thailand.
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