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. Eddies
Energy cascade
Turbulence Energy Spectra
. Galilian velocity decomposition
Reynolds velocity decompisition
Convection Velocity
Two-point correlation
. Autocorrelation
Trento university
. Ultrasonic
. Contrast
. Sweep and Ejection
. Trapezoidal method
. Dr. Righetti, University of Bozen, Italy.
. Prof. Romano, University of Sapienza, Italy.

I R

el el el =]
U W N = O

(References) @L;.o

1. Adrian, R. and Marausic, I. “Coherent structures in

flow over hydraulic engineering surfaces”,Journal of Hy-
draulic Research, 50(5), pp. 451-464 (2012).

2. Nezu, I. and Nakagawa, H. “Turbulence in Open-
Channel Flows”, A.A. Balkema (1993).

3. Pope, S. “Turbulent Flows”, Cambridge University Press
(2000).

4. Shvidchenk, A. and Pender, G. “Macroturbulent struc-
ture of open channel flow over gravel beds”, Journal of
Water Resources Research, 37(3), pp. 709-719 (2001).

5. Best, J. “Linking Sediment Transport to Coherent Flow
Structures: First Results Using 2-Phase PIV and Consid-
erations of the Origin of Large-Scale Turbulence”, Amer-
ican Geophysical Union (2004).

6. Bouma, T.J., Van Duren, L.A., Temmerman, S.andetal.
“Spatial flow and sedimentation patterns within
patches of epibenthic structures: Combining field, flume
and modeling experiments”, Continental Shelf Re-
search,27(8), pp. 1020-1045 (2007).

il bl ,s (SuiS Job aidse hnen Lok 303 30mp ey Sl
e ol | (ople 5 G slreda 51 26 Slsil asls b elier)
a3 L b @B slaly 3 (ShtS 58 e 6 saide jlen bl
Gor bl yd Sl GulinS)s slaals S ojlil o st csalin (imen
S5 3 dd Gl 4y s SuaSy alie 5By (Job sailie 5 n sl
ok slaals Sk, el s b LB sy Sl ps B 5 iy
sl sl sandlhs (2loT Y a5 5l s Gl Jis o S
Sl GobincSyy slaals S solul Gas 53 by obis S ki p 02
g = N . SN N KX R N PP OH TP Y
ol 4 Job e 5l saalcns 4 (;La.ﬂ Sy sbasls 8 o1l G

7. Nepf, H. “Flow and transport in regions with aquatic
vegetation”, Annual Review of Fluid Mechanics, 44, pp.
123-142 (2012).

8. Venditti, J., Hardy, R., Church, M. andetal. “What is
a Coherent Flow Structure in Geophysical Flow”, Proc-
cedding of Coherent Flow Structures at Earth Surface,
Vancouver, Canada (2011).

9. Hardy, R.J., Best, J.L., Lane, S.N. andetal. “Coherent
flow structures in a depth-limited flow over a gravel
surface: The role of near-bed turbulence and influence
of Reynolds number”, Journal of Geophysical Research:
Earth Surface, 114, p.F1 (2009).

10. Mohajeri, S.H., Grizzi, S., Righetti, M. andetal. “The
structure of gravel bed flow with intermediate submer-
gence: A laboratory study”, Journal of Water Resources
Research, 51(11), pp. 9232-9255 (2015).

11. Nikora, V., Goring, D. and Biggs, B. “Silverstream eco-
hydraulics flume: hydraulic design and tests”, Journal of
Marine and Freshwater Research, New Zealand, 32(4),
pp. 607-620 (1998).

12. Koll, K. “Parameterisation of the vertical velocity pro-
file in the wall region over rough surfaces”, Proceeding
of International Conference, Fluvial Hydraulics, River
FlowLisbon Portugal, edited by R.M.L. Ferreira, et al.,
pp. 163-171, Taylor& Francis, London U.K,. (2006).

13. Manes, C., Pokrajac, D. and McEwan, I. “Double-
averaged open-channel flows with small relative submer-
gence”, Journal of Hydraulic Engineering, 133(8), pp.
896-904 (2007).

14. Adrian, R., Christensen, K. and Liu, Z. “Analysis
and interpretation of instantaneous turbulent velocity
fields”, Ezperiments in Fluids, 29(3), pp. 275-290 (2000).

15. Detert, M., Nikora, V. and Jirka, G. “Synoptic velocity
and pressure fields at the water—sediment interface of
streambeds”, Journal of Fluid Mechanics, 660, pp. 55-
86 (2010).

16. Mohajeri, S.H. “Hydrodynamics of gravel bed flows (Im-
plications in colmation)”, PhD thesis, Department of

Yy

cotsbe s s Gl ST bl



Y bt FFYises ATAY phs)) Gt e g

17.

18.

19.

20.

21.

vy

Cwvil, Mechanics and Environmental Engineering, Uni-
versity of Trento and School of Geography, Queen Mary
Unwersity of London(2014).

Nikora, V.;; Goring, D., McEwan, 1. and etal. “Spatially
Averaged Open-Channel Flow over Rough Bed”, Journal
of Hydraulic Engineering, 127(2), pp. 123-133 (2001).
Cooper, J. and Tait, S. “Spatially representative veloc-
ity measurement over water-worked gravel beds”, Water
Resources Researc, 46(11), p.W11559 (2010).

Prasad, A., Adrian, R., Landreth, C. andetal. “Effect of
resolution on the speed and accuracy of particle image
velocimetry interrogation”, Ezperiments in Fluids, 13(2-
3), pp.105-116 (1992).

Mohajeri, S.H., Righetti, M., Wharton, G. andetal. “On
the structure of turbulent gravel bed flow: Implications

for sediment transport”, Advances in Water Resources,
92, pp. 90-104 (2016).

Aloisio, G., De Felice, F. and Romano, G. “Experi-
mental analysis of a turbulentboundary layer at high

Reynoldsnumbers”, Journal of Turbulence, 10(31), pp.
1-19 (2009).

22.

23.

24.

25.

26.

Willmarth, W. and Lu, S. “Structure of the Reynolds
stress near the wall”, Journal of Fluid Mechanics, 55(1),
pp.55- 65 (1972).

Volino, R.J., Schultz, M.P. and Flack, K.A. “Turbu-
lence structure in rough- and smooth-wall boundary
layers” ,Journal of Fluid Mechanics, 592, pp. 263-293
(2007).

Nikoukar, M. and Darvishi, M.T. “Numerical Calcula-

tions”, Gostaresh (2013).

O’Neill, P.; Nicolaides, D.; Honnery, D. and Soria J. “Au-
tocorrelation Functions and the Determination of Inte-
gral Length with Reference to Experimental and Nu-
merical Data”, 15th Australasian Fluid Mechanics Con-
ference, The Unwersity of Sydney, Sydney, Australia
(2004).

Swamy, N., Gowda, B. and Lakshminath, V. “Auto- cor-
relation measurements and integral time scales in three-
dimensional turbulent boundary layers”, Applied Scien-
tific Research, 35(4), pp. 237-249 (1979).





