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REYNOLDS STRESSES IN A RIVER CURRENT

By Yasuo ISHIHARA, Shoitirdé YOKOSI and Tetuo UENO

Synopsis

Observations have been made of & and w’, the longitudinal and vertical components
of turbulent velocity, in the Uji river. The measuring instrument was an ultrasonic flowmeter
based on the method of sing-around, and was possible to measure two components of velocity
simultaneously. The mean velocity # was about 1m/sec, and the r. m.s. values of #’ were of
the order of 10% of %, while those of w’ were about 6% of #. The shearing stress seems
to be increased approximately linearly from surface to bottom. Near the center of the depth,
the values of the stress were about 60 dyn/cm?, the corresponding coefficient of correlation
between #’ and w’ averaging —0.65. The values of the Reynolds stress were nearly equal
to those of the variance of w’-fluctuation. The integral time scales of #’ were about three times
as large as w’. Auto- and cross-spectral analyses computed from these records show that
there exists a region satisfying the law of —5/3 power in the spectrum of #' and w’ as
predicted by the Kolmogorov theory, while the cospectrum between #’ and w’ nearly satisfies
the law of —7/3 power.
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Fig. 1 Distribution of local temporal mean velocity, #, turbulent velocities,
VWt Vs Reynolds stress, —1/57,7, and integral time scale, T, Tw.
The upper graphs: Observation A (water depth H=2.1m)
The lower graphs: Observation B (water depth H=2.0m)
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Fig. 2 The left Figures show vertical distributions of the ratio of friction
velocity, #s=1/7/p, and longitudinal turbulent velocity, o, to vertical
turbulent velocity, g, the right the vertical distribution of the ratio
of longitudinal integral time scale to vertical one.

The upper: Observation A (H=2.1m)
The lower: Observation B (H=2.0m)
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Fig. 3 Distributions of the coefficient of autocorrelation, Ruwu, Ruww, and the
coefficient of cross-correlation, Ruw, Ruu, in the observaticn A (H=
2.1m).
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Fig. 4 Distribution of the coefficient of auto-correlation, Ruu, Rww, and the
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2.0m).



510 FORBI K BISERTER 125 B (IH. 4. 3

L, DX 3L TRz integral time scale i, FERDOFEBNH L Thieh ORBETHREILRBO
ZEbLLTWAL0LBbh5,

v A ARBHCHTBNANWSEBROINOFEORBE I LI SO L AASIDRIE, DAY
FARHELTRDDM L\, ZTOREREY Fig. 5 3 L* Fig. 6 ©id, WiHZTENA, #HIBANB
BB LDTH b, Fuu 8LV Fow X W-BEHE IO w-EPO=RAE —A7 by, Fuw ik W 3
IO W OHEARZ FAD BRI CH B, Fuw kv 4/ ARG ww i3T5 8RABEFEHHOFED
HEERLTWD, 788, Fuw BEEZADHEEE DM, I TRRROFELEL LTERRLTHS,
RORDOEECBITD A2 b MIERTTHEE nz/u (MAREELEROL) TEELT, BRTRRLT
HBo WAWAERBERCKTS AR FANKETRS L5 IHEA—B ECERB W5 2Lk, BkDD
TETHB,

Kolmogorov DRRT&NELMERIC L5 &, BRETF LML FOPROALFEBICKVTL, o 8
IO w DARY FARKRTELINS Z LBHILR TV S,

Fuu (@) z%A(eg)z/am—s/a’

Fun(w) 5 AR 1"

100007
1000 |

100 1

(cm¥sec)
1)

F(n)

O.lr

0.01 X I 70

nz/a

Fig. 5 Energy spectral densities of longitudinal and vertical velocity, Fuu,
Fuww. And negative cospectrum between longitudinal and vertical
velocity., Abscissa is in units of nz/# (ratio of height to wavelength).
Observation A (H=2.1m).
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Fig. 6 Energy spectral densities of longitudinal and vertical velocity, Fuu,
Fuww. And negative cospectrum between longitudinal and vertical
velocity. Observation B (H=2.0m)
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Fig. 7 Representative spectra of #/, w’ and #'w’ at various heights in the
observation A (H=2.1m).
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