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ON THE FIELD OBSERVATION OF FLOOD FLOWS IN THE HII RIVER
— SIMULTANEOUS MEASUREMENTS OF SURFACE PATTERNS
AND BED CONFIGURATIONS —

By Tadashi Utami, Tetsuo UENO, Ryosaku KINOSHITA, Naoya MATSUMOTO,
Akihiro MORITANI and Takayuki: MUROMOTO

Synopsis

The three-dimensional river-bed configurations were measured by a echo sounder,
and, almost at the same time, time series of photographs were taken of the patterns on
the flow surface during a flood stage in the Hii River.

Photograph data were analyzed by picture processing technique to obtain velocity
vectors. The streamlines, vorticity and divergence calculated from the obtained velocity
vectors were examined to clarify the boil structure.

The time variation of wave height and wave length of dunes and small scale bars
during the decreasing stage of flood flow are examined. In the Sept. 5-6 flood, the height
of small scale bars increases while one of dunes decreases during the stage.
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Fig. 3 Edge-enhanced image of the photograph of water-surface (t = 2.16 sec).
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Fig. 5 The streamlines viewed from the frame moving at the mean velocity (t = 2.16 sec).
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Fig. 7 (b) The vorticity (t =2.16sec).
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Fig. 7 (¢c) The vorticity (t =4.32sec).
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Fig. 8 (a) The two-dimensional divergence (t=0sec).
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Fig. 8 (b) The two-dimensional divergence (t = 2.16sec).
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Fig. 10 Conceptual model of time-variation of the divergence, the vorticity and the
velocity in boils.



h

FE - FF KT - B - S - 250 L EGINIBULEUKBRIIC oW T 521

3.3 KAIDOERBBROETIVIE
FR - FEFO 3WHULEL BV RKER
HNOEBD S, BB OELFTHEE OB
A% Fig. 11 I IRSNA X HITEKHA L,
COMDERT B EZAHIITRDEHTH D,
A CIR S N — KB
EoT, BRI, TabbEREEATGR
SR, FRUEEERIC L - TFRENS LK
ENLERBHIES « = LoFEI L 5
TEHNEL RPN, KBRE HoHEE
bo THRESEONE, ZOEMEBOES)
12& > TRA VAT SN B2S, [FIRHC B of brisary Vortieen
RIS S IR SO TKE T CET 5

b, EEOKEICHRR LTV AR TORE

DWFI & > TEREIROTEAY YIS

y Vortex

Fig. 11 Conceptual model of the turbulence

KRN, TOFY OERGAKIEME R structure of open-channel flows (by
T 5, M, MTAHMISERL CRET S Utami and Ueno).

6 DEFFRLBOEB O E LT T IO

% b OWFI SR AFRETNT 5o

AAFFEIZ BT TR R ERROBSR & L L THBY, JHIZBILTRA VORE - S2iiE e
HTHERDE IR D,

KEERICB TR SN BREEIHE S 5N T, ZOEAVKEIHGRE LT  BERTZ0:EE)IC
L o TKEICRA VAT 5, ZOEMBTIIKEIZEMTE 2Ny, BERREIOKEIZEET S &,
Z OEEILHR L THBIEASED, £HUCE - TKIEATER SR, HAICEZDERS ZHINS LT, K
A WIEZ DEBIEDOHTENEDNI A5, KA VORFED D2 ) A R TEREIROKIIZ BT A8 b T
HHKEMDII o TR L FLT, FANDPEEITHRL7-ZIZBNTH, KEBITEELzE VR
KRoTWnh,

4. BLDSOFKAKBR

4.1 BIFFE

FHER EOKBEOTALE FEREECEHIL, 2ORELT A P58 A V-2 TEHERICAN LT, £
O—Bl% Fig. 12 1R RHIZHBWT, m& FEHAEER OPR 2 LT, X0=20m (F 1),
18m, *+--, —20m (HE21WH) LRINTVD, KUIZBWTIRED LM & ) TR A0
BEAKEL R oTHWAIEIEDLNS,

4.2 FEOFIRSH

(1) BUARAR

Tk b RS TEH S MR O Z K ICHAR O F OEFEA Catill 2 /- %58 % Fig. 13 1R
o AKT, IO TITFATIC, MERIERFETHRICRE ST A, 77, BT RO
THEZRL TS, FHEE L HSEBSAKRES S & VWSS %, $AEEBLEERE DE
WERGE IR LT B, FREHINIARK O OllfRA S NERITh 7728, KREROLEH & 8 & T 50~60 4
DOEEEND Y, FORITAKREOR T HR~OBE) S 5 DT, 202 L #EE L CIREOERE LK



522 HAB KRR #5375 B-2 F6. 4 (1994)

LA BLEDD 5o AR e
AR7» 5, (HIHRIARE] ST | o ' S
HARRD L, WADE— 7 HBETK AT A P PPN et
R F o SR AN 5 L 2 . A A A F

FIEN, AL SR BITS
AT DOERFHREY D2 L —FH LT
Bo Tz, T ORRRESHEDYGIRANTR
ANDFRELEDLHIHEHELTWHD
R S A (S

(2) 93 ZIROBIIK

EZAT, ThoiiL, LhKk&E%
24— W DRRILRD EIZHE 5> T bk
WRZ 5B, #2°C, Fig. 13 DFERIK
% 5m X 7m O#BEATHITIZTHT
A KD IRIEREFEEL, £D
A% Fig. W ITRLC, RAETRE N
AR, AR AN e A
F—nELOMNTHY, KTFHHHI

TROA LA™ LS 5 & N T
EZbHbNB, BERIHF L0 3ERIHZD I 10 5w - 25 .s‘gk T e
BERI G ORISR RIT DT b RO pistanee @

FE{bzfTv, Fig. 15 1R F, T1o Fig. 12 Measured river-bed configurations.
RHET B 2 LIS E IREOBENCD (Series F, Sept. 5, 1993) .

WCHANTHDE, Fig. UB L

Fig. 15 Wz AV L I LTH

D, FRTHIEHERER 10 BOIZ DWW T a~j DEEHTTORL. IRHDOEOMEREYS, ¥ 3EERHON
12, MOGREARESCldd 6m, ZFHCH 7m IZERRIBIRATRANIBE L Tw b Z D L b,
Thbb, AREOBEEEIIAFATH 3.3 em/min, ERMT 4em/min & 725,

(3) RPHERAIR
Fig. 13 (RSN A ERRE 55 Fig, 14 (TR ENDLFELENIARE S 2 E LG N2 DO %
Fig. 16 (I75%, AL, 52 ZKROBMD EIZH-> TOABHEOIRE R LT 5 LRSI N L, B
B LER EERTAETHRAN LD THH I EAbD b, DED LS IZ, 2EFNTIIEKER I
LR E DS EIRE EN TV 5,

4.3 FEKHEDHS L RBEOEEFFE

WHEOWE L, FAROBINLG RS S, SFOE TROBANRIES I COEERET, T/, BRERE
PR 5 Z OBE TROBHTRS N E TCOKTHEECENENERT A L &L, FRHRICHE) Wi
DWFE - WRERD, BONES  EEOSHZ, ROREINENEEFE LE2 FICEOWTERT
Ak, Fig. 1TITRENDHIC LB, KRBT S A~H i3, Fig. 2 IR SN TV AFHIBE# 2R T
Wh, RICLBE, BE - BREDIHZEVGHERLTEY), FN6IE—EIIEREISEAT S
128 b % - TR T BERE RS,



TG - RBE AR B R - S0 AINC B A BRIV T

Sep. 5 01:30

%
.

_

_

s

7

\ N
e \ $

N\ —
> : \\\ \\\\ \\\\§\\\\\\}‘\\\\\\:\§\§\\\\\\\\

_

1
<

N

\\\
\\\\\‘\\\ \ \
\ \ \\%\\\‘X\ \‘§\\\§§\\\\\‘\\i\\\_“\\>\ \,\\‘:\x\\‘\\\ > N

Sep. 5 02:24

\
N\
AVAS

[¥23
w

= w
b ) —

o o~ —

(m)

Sep. 5 01:30

R

\ N \\\\\ \\?\\ N \\‘ \
R NA IR

R\

210 190 170

Sep.5 02:24

LA
3

e
DR

N\
w w [=3 w o w w o
w ~r ™ o« o~ o~ — —

(m)

- 13-

(Series F, Sept. 5.1993).

Fig. 14 Contours of smoothed river-bed configura-
tions

Fig. 13 Contours of river-bed configurations (Series
F. Sept. 5, 1993).



‘(€661
¢ 1dag ‘g S3L19G) sauUNp jo suoljeandyuoy gr ‘8ig

‘

0£:10 §dag v2:20 §dag

-0

=) E

(o33

(=2

k) =

= :

- \mw. 0T

< -

J #&\\\u FGI

o “\..w\

- .

h Haraal /Y

T Bt 22—\ 77
TN s ST |
\U\MM_.W A\N\W»N“V\ S \\\\VV. S \\\ IR o
£ 7 A oy f s s

= T uwaWvas&wmmmmw mwwm:”.kmmﬁmx o

# a7 e AT 7 NN A7

& O e

.Wl.l.u nm\w“u\\\ﬁxw.@ & : \“§\\& m«#«nn.w.umm.\“w.

N S P e 7 7 \\n\\fm” = \\\ S

= oz S C U e

p o = R (Soee ) % 24

=2 e mmmv.\v AR, ZI oy

S L N G R

< '....A\\\v\w&v\o&w»\ G by el

o ST X 25505 i YA ez

® gy oo o R
o NEEEY g7 TR %7
) o DN g 7
B i NG T e
N Y

< N TR, % u

\\“\\

= e il &
e

)7 z 0 o 0z

524

((g66T G dag 'O sataeg) suon
-BINSIJUOD P3Q-I3ALL PIYIOOWS JO SINOJUOY GT 814

0£:50 § "dos 0£:50 § "dag

(W)
0? §1 01

w

\\\\\\\\\\\\\\\MM\\E' §1- 00
o
|

NN
NN
\\\\\\

()

N
\\\\\\\‘ N
N\

N

\

NN
N

(®)y3daq SET GpT GST 69T SLT



FR - LB KT - 0BF - BE - =50 0 BHIIZB T H8KBRICOWT 525

100 1~ - — = - ;
% /’,J /?"J/# i /j?"’/”,/ i
90 PP I -/ ’ I /};7 —— ..._..} I W, s ./' = i
N7/ 17 RN A7 A
) ' NG
| ! ! (N Y
60 /'éw\l"\ﬂ ———— e ——as —_ r———— " I . e '_ r, H
VS IS
50 ._A._._“,./,l P S — e o ; £ y) S S
Ii NG J F
40 4 l{I‘ )/[/,/(i kg_ J \ £ ——
1" VAN \D (. { D
30 L4 g .
/] /,., N \¢ . ¢
90 +- A A =) ; —— i :
i,’i’ /.// \
3 ”~ A n
10 [' _///I A
0_ e’
0 20 40 60 80 600 800 1000
cm cm
Fig. 17 (a) Time variation of dune Fig. 17 (b) Time variation of dune
height distribution. length distribution.
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depth.
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