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Method of Determining the Vertical Mean Velocity
in the Streamflow
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Park, Seung-ki, Kim, Tai-cheol, Moon, Jong-pil

Abstract

The study was carried out to review the present method of velocity measurement
by the current meter in the streamflow and to suggest a practical method applicable
in the field.

It was found that the mean velocity of 0.7m/s was the threshold of velocity
distribution in the sreamflow. When the mean velocities were lower than 0.7mys, the
distribution of vertical velocity showed the logarithmic one, and when the mean
velocities were higher than 0.7my/s, the distribution of vertical velocity showed the
straight uniform one.

After the mean velocities obtained by the vertical velocity-curve method were
assumed to be true ones, those were compared with the mean velocities obtained by
the present methods of discharge measurement which are six-tenths-depth method,
two-point, and three-point method. There were not so much differences among the
three methods. Two-point method was recommended when the mean velocity was
lower than 0.7 my/s. A surface velocity method and measuring the velocity near the
water surface and then multiplying it by a coefficient ranging from 0.80 to 0.95, or
applying the equation, between surface and mean velocity was recommended when
the mean velocity was higher than 0.7m/s.

The mean velocities were appeared at 0.66d in average and ranging from 0.54d to
0.77d.

The relationship between the mean velocity and surface, maximum, and bottom
velocity were also analysed.
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(Table 1) Specification of current
meter used
Operating | Sounding weight
Mode! fange  [weight | Diameter|  TYPe
ms) | o | fem
Current Flow
Meter BEM.0OT 0.03~70 | 167 88 Propeller
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(Table 2) Measurement data for the vertical-curve at the Kangkyung station

Time Water ievel(m) ) - ) Depth
No. Date son | o [ sart | End Theas Distance from initial point(m) intewgl(m)
1 1995. 7.12. | 22:40 | 00:30{ 241 | 251 | 246 | 110 | 130 | 150 | 170 | 190 | 210 05
2 | 1996. 7.16.| 18:50 {20:30| 305 | 287 | 296 | 100 | 130 | 180 | 220 05
3 |1996. 7.22.| 18:35 |19:50 | 391 | 393 | 392 | 90 | 100 | 120 | 140 | 180 | 220 1.0
4 1996 723 01:37 |02:50| 378 | 374 | 376 | 90 | 100 | 120 05
5 11996 7.23.| 07:50 | 09:00 | 332 | 324 | 328 | 200 | 220 05
6 1996. 828. | 16:33 | 18:41| 314 | 302 | 308 | 90 | 120 | 140 | 160 | 220 | 240 05
7 1996. 8.28. | 22:07 | 23:03| 246 | 241 | 243 | 90 | 100 | 140 | 160 | 180 | 220 1.0
8 1997. 7. 8. 18:25 [20:15| 472 | 472 | 472 | 130 | 220 1.0
9 1997. 7.10. | 20:45 | 22:05| 343 | 342 | 342 | 90 | 100 | 140 | 180 | 230 1.0
10 | 1997 7.31.| 16:11 {17:15] 290 | 288 | 289 | 90 | 120 | 140 | 180 1.0

51



2 HeA H1E

80.00

70.00
60.00

50.00

40.00

30.00 .

20.00 . s | >

Wet correction ratio(%)

[ d [ ]
[ ]
10.00 o 44‘"'/ .

0.00

0.0 0.2 0.4 0.5

Vin(m/s)

1.0 1.2 14 1.6

(Fig. 1) Correlation between wet correction ratio and mean velocity
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(Fig. 4) Change of river bed section at the
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{Table 3) Comparison of discharge determined by several methods for the vertical

mean Velocity(Vm)

Discharge veIcYc?tgF(?Jrve Three-point method | Two-point method Slx—tggglr':ogepth

No. area method
(m) Vi Disch. Vm Disch. | Error | Vm | Disch. | Error | Vm | Disch. | Error
(m/s) | (w/s) | (m/s) | (m/s) | (%) {dm/s) | (m/s) | (%) |(m/s)| (m/s) | (%)
1 97096 | 0.310| 3009 | 0314 | 3045 | -1.29 (0309| 3004 | 032 |0318| 3084 -258
2 | 149530 | 0342 | 5107 | 0.343 | 5123 -0.29 |0336} 5029| 1.75 |0.349| 521.8| -2.05
3 | 1680.17 | 1.111 | 18665 | 1.123 | 1887.6 | -1.08 {1.147]119269| -3.24 |1.100|1848.1| 0.99
4 | 1650.31 | 0987 | 16289 | 0.983 | 16223 | 0.41 |0.996|1643.7| ~-0.91 {0984 16239 030
5 | 164843 | 0688 | 1134.1 | 0668 | 1134.1 | 291 |0697|11489| -1.31 |0679[11185| 131
6 | 1516.46 | 0.295 | 4473 | 0286 | 4342 ! 305 |0.286| 4332] 3.05 |0.289| 4380| 203
7 | 139959 | 0357 | 5003 | 0350 | 4844 | 196 |0365| 511.3| -224 |0.327| 4579 8.40
8 | 178535 | 1.516 | 2706.5 | 1.534 | 27379 | -1.19 | 1566 |2796.5| -3.30 [ 1.512[27003| 0.26
9 | 152859 | 0.888 | 1358.1 | 0.894 ) 1366.2 | -0.68 |0.894|1366.2} -0.68 |0.893|13658| -0.56
10 | 143264 {0321 | 4596 | 0321 | 4596 | 0.00 |0.330| 4589 | -2.80 |0.338| 4846 | -5.30
Mean 0.682 0.682 0.38 |0.693 -0.94 {0679 0.28
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971.0m*~1785.4n7, 42 0.29m/s~1516m/s
ojth\ #¥l& AN FEAS ALt
o] Aol A e e WakE agsty] 9
3t 9EA ARE AHEsiden, 1 g
176m~2246mo|t}. AAL 529m~8.7TmZ 4
23 & gtold, s38ATE F945F29 7
4, 89 H#72< 254T9 gk 0.00891cms
£ H &9t} A4S ReynoldF= 1.3X10°0~
10410 g HAg 25 dRHIe,
Froudeste 0032~0172 o2 AREAS

the observed flows

No. Mean Vm Discharge |Discharge pg::;c:a r H)g:tﬂic Reynold Froude
W.L{m) (m/s) area(m?) (m¥/s) (m) (m) Number Number
1 2.46 0.310 970.96 300.89 183.6 529 1,840,516 0.043
2 2.96 0.342 1495.30 51073 | 2032 7.36 2,825,050 0.040
3 3.92 1111 1680.17 1866.45 | 2018 8.33 10,386,790 0.122
4 3.76 0.987 1650.31 1628.86 | 200.7 8.1 8,983,804 0111
5 3.28 0.688 1648.43 113407 | 1879 8.77 6,771,896 0.074
6 3.08 0.294 1516.46 44727 180.2 8.42 2,778,316 0.032
7 243 0.357 1399.59 500.28 176.0 7.95 3,185,353 0.040
8 472 1.516 1785.35 2706.49 | 2246 795 1,352,699 0.172
9 3.42 0.888 1528.59 1358.10 | 1932 742 7,395,016 0.104
10 2.89 0.321 1432.64 459.63 178.7 855 3,080,303 0.035
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(Table 5) Ratio between the mean velocity and surface, maximum, bottom
and 2.0D velocity
Range of Division Surface Maximum Bottom Velocity
mean velocity velocity (Va) velocity( V5) velocity (V) of 0.2D(Vy2)
Mean 1.130 1.180 0.670 1.130
Less then -
03m/s O[3} Maximum 1.260 1.280 0.810 1.275
. [+
Minimum 0.890 1.110 0.410 0.984
Mean 1.149 1.229 0.523 1.197
0.3~0.6m/s Maximum 1.470 1.470 0.820 1.393
Minimum 0.880 1.080 0.230 0974
Mean 1.252 1.252 0.480 1.238
0.6~09m/s Maximum 1.390 1.390 0.810 1.359
Minimum 1.170 1.170 0.240 1.169
Mean 1.009 1.063 0.845 1.035
Larger then -
Maximum 1.050 1.270 0.970 1.075
09 m/s
Minimum 0.950 1.010 0.330 0.995
Mean 1.120 1.180 0.620 1.150
Total Maximum 1.470 1.470 0.970 1.390
Minimum 0.880 1.010 0.230 0.970
052309, BFFEo] 06~09m/solx EHF 07
—|°] 1252°]—l— H]"‘l'l'l"f;ﬂ:\_- 04800][:] :H"YOT 20
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23
siebgae 0860tk ok 2e AR W 5 1 ., .
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Hoen, FdfEol 09 m/s oo EHF 102 02 05 0% 10 12 14 15 1%
&3} wERas At 1202 Ae HARE Ve(/s)
o 7}7t9th Rankine® 9A{43AM9 84 (Fig. 7) Observed relative depthes of

E BT FEIX ViiVpiVp = 5:4:3 =
125:1:075, 995 F2AX ViV Vy =
4:3:2=133:1:0669 #& F3 UHH
FE 9 199). Rankine®] 947 dide HE¥
T2 2 g4utet 2o FHEGEH dvidH
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2) SR FAEE

i F&o] Yeid S4L <Fig 3 2ot

57

the mean velocities

o FEEEE UFEER 7}
59 Hifd 2= 06d By
Z—l% AdN Yegt = HHE
%‘%*J&XIZ* AFxAzl 050d
1

a -EJ—O:]TJ— E]'

A5 5LEA G2 B4 AT DA
datel ERFH(Ve), AUWFHVY, vhebh



58 =aolus Hed H1s
1.8 . 1.8 .
1.6 1.6
1.4] Ly 1.4 .t
5 12 s 3 12 )
2 1.0 e o E 10 .
£ 0.84 ] £ 0.8 .
> [] > [
0.6 - 0.6 oy o
0.41 J'.. 0.4 ;-.
021 0.2 .
0.0 r— 717 0.0 T Y . T T T T —T
00020406081012 14 16 1.820 000204 06081012 14 16 1.8
Vi{m/s) Valm/s)
(Vo-(Vm) (Va)=(Vy)
1.8 . 1.8 .
1.6 . 1.6
1.4 - " 14 .-
@ 1.2 S ~ 12 i
£ ]
E o . .. £ 10 -
> 0.8 . e 0.8 .
- n > 1
0.6 o ¥ 0.64 L )
-, - .
04{ aeat 0.4 e
021 * 02{ ."*
0.0 0.0 e ———— 1717
0.0 02 04 06 08 10 12 14 16 13 0.0 040608101214 16 1820
Ve(m/s) Vo.2(m/s)
(Vo)= (V) (Vo2)=(Vim)

(Fig. 8) Relationship between the mean velocity and surface, maximum,

bottom and 0.2D velocity

(Vo) ¥ Fdolel 02D 49 #5(V)e ¥
THEVLHY ARBAEE <Fig. & F 2o
AFsath ARBAEANAN FE524EL Y

$% 07m/se F4o2 WM2L o271 Y}

ct.

<Fig. 6>9 HFTEH JAKLEEITY
<Table 5>9 Ha§Lo i3t ztzhe) %_51: Q
4H 2 <Fig. 83 o] FFHEH §58
st} JuaAEE nede] JEhs 07m/5r:

2 Wk fE&E —4 “‘01‘?‘ UehlE s
THE°] 0.7m/s °)ste]
BEAn HFFso

=
$57 vgsd A

XIOAHi_4 X-IR

58

44 1.0m o]AP?___] = 3 moi
TR gley #4437 By
o] =A7)of uhe} AR3e W
. &, <Table 3>9]
FH| WA FA%e %
4.“ 0.7/s olstddie 23
4?—°] A Aoz I
% 07m/s oY dole AFBAE
TAHel A FH7t FAsdEe 5 &
ol & H&

EeR
=

2

=
p=Y
L.

=W AN-R
TTas2

Jm' EE O&'u O.u

O ot 2 ki o o Mt

P o

o
o 5
)1—1"‘
ro
_Q.
o

o & "=
oE‘,

04.4

H1

o mlm

M o WooE i o 3 %
l‘:ﬂ

ns FEAR
ZA3t Chow(1959)7} AAEH B
, & HAA

oot X R nR _}:l do o uok & A Jf mo
4 Jo &

=7 -’F7ﬂ<F1g &>
TE (Ve 24
ai-r51 Aitetgl oo

B i

<

m=-0156 + 1.106 X
<Table 6>} Ztl.



59

=
L

1447]

fus

Z

]

AL AN Yebyid.

2. 4%, 1993 3t

.

14s

13

12

11

10

at the Kangkyung station
08 f 09

07

(Table 6) Coefficient of the velocity ranges
Coefficient| 0.88 | 091 [ 093 | 095 [ 096 | 097 | 0.98 | 099

Velocity

(mvs)

V.23 E

#54

ZEFEAL 198 2%

Ab R AN

.;u

N
o

Br

of

\_mo

I
5

=

(ile)
"’
o
B!
iy
no

xr
i

il

%0

X
r

oF

e

7. 4249, 1994, A8 AE, pp60T~634.

4r

Nk

| BEA Yehd o)

3

T

, A304d, H63Z, pp.671~678.
9. Chow. V. T. 1959, Open channel Hydraulics.

Mc Graw-Hill Book co., pp.19~38
10. Gupta, R. S 1989. Hydrology and Hydraulic

EzRE 7

°] 0.7my/s o|3}e]

&

el
oH
4r
oF

B

ol

oF

4

%R

TARSE

B 5 EETR MR
/)l,\’C’

DT, ARBEEE Vol Nod. A
16. FARBME 1955, BIKMOREGERIC 51

-

-

Hydraulic Engineering Introduction to River

Engineering. Delft, pp.56~69.
14 AR 1964, KEE QB 5p62~66,

15. FABME 1933, Bk

Systems, Prentice-Hall, pp.248
11. Lencastre, A. 1987. Handbook of Hydraulic

5 TR DLE D73 itk |

3£, Vol40, No5.

—

|

of Current-meter Data at Columbir River
Gaging Station, Water Supply Paper 1869-F,

U. S. Geological Survey, Washington, D.C.
13. Wardle, D. G. 1964. International Course in

Engineering, Jchn Wiley & Sons, pp.134~151.
12. Savini, J., G. and L. Bodhaine. 1971. Analysis

;AT
59

1

13, o] g3t &Y

5

054d ~0.77d o JEpyt

wolgka 71
z M 399 06d BT} ok

& 07m/s o]4d dele F4lo] 2

to] 080~0959 BAALE AU,

P
T

5]

2 gHolgon, gugle Aol
o)

o
3

=
=

=
=



