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LARGE SCALE TURBULENCE IN A RIVER

By Shoitiro YOKOSI

Synopsis

Observations of turbulent velocity are made in a river using a current meter. The
width of the river is 100m and the depth is about 2m. Moving average and power
spectrum analysis give the following results: (i) Maximum length of the large horizontal
eddies in the river is about 10 times of the river width., (ii) Energy spectral density is
described by the well known “-5/3 power law”, although the energy dissipation density
& takes different values for the two zones, i.e. for the large horizontal turbulence e=
0.03 cm?/sec® and boundary layer turbulence &=0.2 cm?/sec’.
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Fig. 1 Location map. A: Observation point, B: Yodo water gauge,
C: Ujigawa Hydraulic Laboratory.
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Fig. 2 Velocity Variations in the river for different averaging periods. (1) :
Instantaneous values, (2) : with the averaging period 6sec, (3):1

min, (4) : 5min. B=100m, H=2.0m, #%=1.28 m/sec.
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Fig. 3 Velocity variations in the river with the averaging period 5min. B=100m,
H=2.1m, #=1.23 m/sec.

/

Fig. 3 WIXIEHC B - & D L RON 5D, ORI KEFAEAFOEIAAEANOIME T
HHELUTHAELALRE Lkm OFF O BEBHMIAG L FEHC LIS —HKLTWB I bbb, ZOFT
WEPRBCFEA LT 58 ZhZUHhELSORREOEICL T 0TH 2 2 L35, BREDH
1km ERH BWOEBAKE DKM LD bbb TWT, BRI 1B S5cm OEIETKEL
MBI Tis,

ZTRTIX ORI Z &% AR UAOHEICEWTLEL DD THA I MEVS S EHELT, KEC
£X 150m, 1f1 60cm DKBEIZKE 15ecm TRERL, KEBEFRBCHENTHER L.5cm OPED S r
FRAME (FFERuT 0.1sec LT AT HEDPEL L Thiz, M 60cm O KKT 150m LT
FTHIHSEERENDOBI R EN T B LD L ELX b5, 2 bhi B8z 10sec OBETHY Li-
3% Fig. 4 T,

NN AN AL D
e VN

32 1 {

Fig. 4 Velocity variations in the laboratory flume with the averaging period 10 sec.
B=60cm, H=15cm, #=234cm/sec, length of the lume=150 m.
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Table 1 Conditions of the observations in the river.
B : width, H : depth, # : mean velocity, Tx :
duration of the observation.

Date B(m) H(m) #(m/sec) T«(Chr.)
9.28 100 2.7 1.30 1
9.29 100 2.1 1.23 1
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Fig. 5 Energy spectral density of the longitudinal velocity in the river.
B=100m, H=2.7m, #=1.30 m/sec.
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Fig. 6 Energy spectral density of the longitudinal velocity in the river.
B=100m, H=2.1m, %#=1,23 m/sec.
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