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PHOTOGRAPH IMAGE PROCESSING OF FLOOD
FLOW IN MEANDERING CHANNEL WITH
COMPOUND CROSS-SECTION

By Tetsuo Ueno and Tadashi Utamt

Synopsys

The aerial photographs of the flood flow of the Tone river on Sept. 18, 1972 were
analyzed to obtain velocity vectors. The main river course in the analyzed area is
meandering with the wavelength 7-8 km and wide flood plain exists on the left side of the
bank.

Sediment deposition problem on the flood plain and bank erosion were discussed in
connection with the hydraulic characteristics of the flood flow like the absolute velocity,
the streamline patterns, the vorticity and the two-dimensional divergence which were
calculated by using the obtained velocity vectors.

1. # B

HAETR, AHOREMEE L 07 s Hilgic B O TERERRSRAES 0 S T EBE W, HElFHEE
BEOEKBIMHORKBEME LTHERID D, TORLEAOLDICR, FKBUCKRBS N 3EHER
DREEDFN | OWEKEBEEERB T3 2 LMWL ST, T, BUKKGEKBEEHEN 254 HIbHER
BELE - TRABROREME(LaNBVX I, BRENUREZBLILEND S, &b, {EKEE
FEHSET LTV AEFRTE, £OEM BRI ZRIEPHE L > AREIRG & oMK
RHHE L, £hMEKSEAREORBRNSHERCEKRBCE T 2HBORK L3, Th oo EIcHET
% kT, BEEEITRECS T BKROKELLET 5 LHPERETH 5,

EAEETHRICBE L TR, ke 5, BHtEAS 2V RERICE > TV 2 DHEOBHLMIcENT
&l ATV, MIZEEEK X AEKEORRAIED S, #IOEKE KT HE L 2EMICAEBT R
THD, BAKBOREOE L V&5 BBVKEREAEKED SEAB LR EFT03 & A E—H
LTWBI LR LI, &5k, AFPREGIhZITIRNFEROREOMARBMS >, EIEET
ROSRTHEEEERCRE Lz, FHSYRGVNINOIUEROBMFAR IS &0V T, BKKOK
MIEETRAOBE L KEERICL VR L, 20%, KTYBHRE & EKBEREELS K
B oENERITHRENCBV T, REOTHEIETRIE S CICEROERIRIK ORE %7\, HIEHEMTERE
HORMBEHL M Ui, EE SR, FHOATOREESE LT, Rhorfitk & EgEToFE
% F W TEMTEE TR O ST S 2 FBRINCRET U 7o —F, &SP EMIHEIEITR OS2 =Rl
BEEICE > TR L, L ICEBKED SEKBCHRAT I EERFORTHELEIZHS MLITL
7o



559 SHAHKREFER B8EB-2 TT. 4 (1995)

EWEEATTE VT, EKBREELS 5V EKS O+ DHROMEREETH 5, FHEY
Re/NE O Btk BB RIC X b, REREC S A 0oRREMEOREL LML R VAL
oo AT 1012 1981 SED RFFIIBLAEIT, THID S LFO 54 km ORI h 2 2 mAMO L HERHRE
OBRFEE LTV, MA T, K| ofEihFEs & CFHMAERLORKKT M vy FEEIc L > TRE
OLWHRBRRE AL FHR, TORERR, BicHENmREO TR EHOhIcT It %S
¥, FEETO THANOBBBEICRITHELNETHREC B 3 MBI EESREERLTL, &
SUIT Dk S L IHREOBE LB R 7 0 — v —2TRT 5 E2BODIT LI, &5k, KF5W
13 1981 AEO B FMTEBEE I HEMAETEEI N LS UARBRMS ERO & 5 BRI R #&
HAERMTEEEOBBRBTIC X > TRETL %,

AHEIE, EREETREOKROEEL B KENEEEOHBITICL > THLRPIILE> LTS
LDOTH B, OFHEIE 1990 Ffigd oEESV VB IUEHLIWIck -» THRESh, BB
KL TR+ BEARBBONE LI KB -TETWS, TITR, HKROBEELEE bHEF
ANRT, BABICE T 2HELHNE SUCHKORA LRI P OEMANHERL LS & L,

2. R LHKRR EHKARMEEROERBRITOLSE

2.1 x| LIoiftkiin

AR TRIFONSE & Lfinid, R0 66 km #isicBid 2 197249 B 18 HO#KTH 3, Fig.
1 iR HIR OALE & FE ORI E R T FIRING 78 km fHET/NENRARL, MR ZhED b
12km BETFHTH 3, MicRon s & Sic, FRIID 56 ~ 71 km ich i TOK15km DX TR, &
KRR T ~8km TEITLTHY, TOFHEDBEKEIEIZ 250 ~300m &8 >TW5, &7, %
SIS IR DOIEA 1,000 ~ 1,300 m ETES B-THY, RARBERSEKEND-T, INTHP
ARBRITHE LTRHES TV S,

1992 FE i ERR X Lt 1/ 2500 OEER I & 5 &, HRHBREFIORAHOMBENS2~3m TH 5D
LT, BAOEKBOESEN3~5m EFELB-TVWAILBEREN S, TOER, BKE~ND
THOHREICLEbDTH A I D —H, 1992 FELEROFIENTRD 5 i, BHIMARMOFKOEEN
5563 km M5 CHE T 9.87m, 66 km IS T6I8micbELTWAT EMERE NS, L L, 19724

~ R Y
\'\}. P A e

Fig. 1. Area map around the analyzed area.
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Photo. 1. Aerial photograph of the flood flow in the Tone river on Sept. 18, 1972.
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Table 1. Dimensions and resolutoins of photpgraph data and analysis.
Number of  Pixels Correlation Vector Number of

Pixels Interval Window Interval Vectors
(pixel) (mm) (mm) dx (mm) dy (mm)

1st process 506 X 385 0.40 10.0 X 6.8 10.0 8.0 19 X 18

2nd process 1014 X 770 0.20 58 X 4.2 4.0 4.0 49 X 37

3rd process 2030 X 1541 0.10 25 X L7 2.0 2.0 97 X 73
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Fig. 2. The velocity vectors obtained by the photograph image processing.
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Fig. 3. The streamlines.
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Fig. 4. The absolute velocity distribution.
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Fig. 5. The vorticity distribution.
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Fig. 6. The streamlines viewed from the moving frame.
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Fig. 7. The two-dimensional divergence distribution.
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Fig. 8. Smoothed distribution of the two-dimensional divergence.
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