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assumptions, the equation for the flow resistardue to vegetatic

patches was derivated. Accordingly, the flow resistance due to veg:
patches was obtained by the difference in the flow resistance due
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show that theverage percentage of vegetatpm t cclorgribution frorr
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coefficient (U/U*) are defined, where U is theMeter (BCM). The duration of velocity
flow velocity and U* is the shear velocity. measurement in this study was 20 seconds, and
Among these roughness coefficients, théhe number of repetitions in velocity
Manning coefficient (n) has been widely used imeasurement was considered three to five times.
river and hydraulic engineeringud to the Sampling of the riverbed was performed by the
propagation of tables and various experiment&l/olman mé¢hod, and gradation diagrams for
relationships, and many researchers have studiegich section were drawn. A Leica Total Station
this coefficient for vegetated flow. The subject otamera was used to survey 8tadied reaches in
this research covers two essential issuethén this study. surveying was done in selected
river and hydraulic engineeringa) Flow reaches with networking 0.5 m in the cross
resistage, which due to its close relationshipsection and 1 m in the longitudinal diteo of
with the bed shear stress and sediment transpdhie  river.  Considering the  simplifying
its determination in open channels is ofssumptions, the equation for the flow resistance
considerable importanceand B Vegetation due to vegetation patches was derivated.
patch, which recognizing its effect on hydrauliAccordingly, the flow resistance due to
parameters of flow in open chaisés one of the vegetation patches was obtained by the
challenging issues in river engineering. Thdifference in the flow resistance duehed from
objective of this research is to investigate ththe value of the total flow resistance for each
contribution of vegetation cover to the total flowsection.

resistance in coardsed rivers. Meanwhile a Results

relationship is presented to estimate the ﬂo‘%rg/estigating the gradation diagram of bed

Eje;srgglnce due to vegetation patches using pa ) rticl_es in selected reaches, it was foun_d that the
' river is sandy and gravely with namiform
Material and Methods distribution. In this study, 71 velogitprofiles
In this study, four almost straight reaches ofl9 points) were measured in 19 crgsstions.
rivers of Fars and Bushehr provinces in Iran weravestigation of these measured velocity profiles
selected, including two reaches of 43 andn80 showed the phenomenon of Dip in the profiles
from Shapur river (Fars provingedne reach of near the vegetation patches, and by moving away
35 meters from Fahlian river (Fars province), anftom the vegetation patches, the effect of this
one reach 28 meters from Dalaki River (Bushelphenonenon is reduced and the profiles become
province). The data measured in this stud$-shaped. Table (1) shows the value of the total
include velocity measurement, surveying, anthanning coefficient and manning coefficient due
bed sampling. Velocity measurement in thiso vegetation patches in each measured €ross
study was pdormed using Butterfly Current section.

Table 1 Total manning coefficient and manning coefficient dugegetation in each of the measured sections

Reach section number @ "Q (m) Y {3 (3 {3 g je p LT
1 13.97 0.133 0.0007 0.048 0.0294 0.186 39
2 13.33 0.121 0.0063 0.1501 0.0292 0.1209 81
Shpurl 3 13.28 0.139 0.0091 0.1468 0.0309 0.1161 79
4 13.10 0.134 0.0004 0.0072 0.028 -0.0025 -9
5 13.12 0.118 0.0031 0.0715 0.0301 0.0413 58
1 14.17 0.142 0.0005 0.0391 0.0301 0.0089 23
Shpur2 2 13.80 0.134 0.0016 0.0630 0.0297  0.0333 53
3 1349 0.112 0.0004 0.0356 0.0283 0.0073 20
4 13.16 0.125 0.0012 0.0643 0.0291 0.0351 50
1 13.14 0.114 0.0036 0.1378 0.0297 0.1081 78
2 12.77 0.104 0.0005 0.0635 0.0290 0.0345 54
Fahlyan 3 13.03 0.102 0.0016 0.1270 0.0286 0.0984 7
4 12.77 0.113 0.0002 0.0376 0.0296 0.0080 21
5 12.74 0.106 0.0001 0.0282 0.0294 -0.0012 -4
1 12.92 0.094 0.0034 0.0587 0.0282 0.0306 52
2 12.68 0.114 0.0035 0.0412 0.0305 0.0106 26
Dalaki 3 12.97 0.114 0.0064 0.0420 0.0312 0.0108 26
4 13.89 0.115 0.0097 0.0863 0.0299 0.0564 65
5 1441 0.118 0.0085 0.0466 0.0307 0.0159 34

In Table (1), a is the shape factors ks the is the Manning coefficient due to the vegetation
roughness height, Se is the slope of the energatch (Eq2), no is the Manning coefficient due
line, nwiis the total maning coefficient (Edp), na
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to thebed (Eq 3) and— p n is percentage of velocity and incorrect estimates in the prediction
vegetation patches contribution of the totapf hydraulic models. By investigag the

manning coefficient. velocity profile in the selected reaches, two
P dominant forms of the velocity profile were
3 _— (1) identified:d) The dip phenomenon was observed

near the vegetation patch, which can be

€ € . € 2) attributed to the turbulence heterogeneity due to
: ! the presence of theegetation patch near these
& (3) . .

8 — profiles, which causes the development of

In the above equatiorR is the hydraulic radius. secondary flqwand b) In profiles that were far
from vegetation patches,-shaped profile was

The negative values ofsrare either due to the observed due to fluctuations in bed sediment
oversimplicity ofEqQ. (2), measurement errors or . ! uct

the exaggeratio of b by Eg o . According to size, the presence of san_d_ and gravel in m.b
. .the production of a positive pressure gradient
this table, the average percentage of vegetation :
- around sediments larger thaaverage, and the
patches contribution was calculated from theresence sfeqetation patch
total manning coefficient of 44%, which showéO 9 P '
the importance of considering vegetation patchggknowledgement

in calculating theMlanning coeffigent. This article is from the Maste3issertatiorwith
RegistrationCode 2793594 of Iran University of

Conclusion . ) :
In the present study, the manning coefficient du%mence and gchnology. The authors consider it

to vegetation patches in 19 cr tions in Hecessary to express their sincere thanks to the

rivers of Iran was calculated. A relationship withtheS'S jury (Dr. lbrahim Jabari and Dr. Amir

the coefficient of determination 2R0.90 was Ahm_ad Dehghani) th helpegl us in conducting
obtained to calculate the manning coefficiené d and improving the quality of this research.

to the vegetation patches based on the erogsata Availability

sectional blockage factor (area of the crosshe data can be senby email by the
section occupied by the vegetation patches). @orrespondinguthor upon request.

average, the percentgge of vegetation patCh&CSnﬂicts of interest

con_tnbutlon was obta_lne_d from the total_ fIOWThe authaos of this article declared no conflict of
re5|stan_ce of 44%. Thu_adlcates that the failure interest regarding the authorship or publication
to consider the vegetation patch in the total roveSf this article.

resistance, leads to a significant error in the

calculation of hydraulic parameters such as
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Ubéeu %a Az OAz U HRAEL 30WhAwC BAOE v %4 y v
Table 3Bed particle diameter and geometric standard deviation related to each section

Reach Section Number dis (Mm) dso (mm) dsa (mm) doo (Mm) a

1 1933 29.67 49.00 5533 253

2 22.67 35.00 47.00 55.33 2.07

Shpurl 3 18.67 3433 52.00 58.00 2.79
4 15.67 27.67 46.67 56.00 2.98

5 13.67 26.33 42.33 49.00 3.10

1 1933 32.00 53.33 59.00 2.760

Shoura 2 20.33 32.33 50.67 55.67 2.49
pur 3 17.00 28.33 43.00 46.67 253

4 22.67 32.00 47.67 52.00 2.10

1 2333 2933 46,67 47.67 2.00

2 19.00 28.33 38.33 43.33 2.02

Fahlyan 3 19.33 25.67 37.33 42.33 1.93
4 18.67 27.00 44.00 47.00 2.36

5 17.67 25.00 41.00 44.00 232

1 16.33 22.67 3533 39.00 2.16

2 14.67 23.67 43.33 47.33 2.95

Dalaki 3 16,67 27.67 42.00 47.67 252
4 17.00 2433 42.00 48.00 2.47

5 16.33 28.33 46.00 49.00 2.82
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Table 4 Total manning coefficient and manning coefficient due to vegetation patch in each of the measured

_ sections
Reach  section number @& 'é) Y £ £ £ £j¢E pPTIT
1 13.97 0.133 0.0007 0.048 0.0294 0.186 39
2 13.33 0.121 0.0063 0.1501 0.0292 0.1209 81
Shpurl 3 13.28 0.139 0.0091 0.1468 0.0309 0.1161 79
4 13.10 0.134 0.0004 0.0072 0.0288 -0.0025 -9
5 13.12 0.118 0.0031 0.0715 0.0301 0.0413 58
1 14.17 0.142 0.0005 0.0391 0.0301 0.0089 23
2 13.80 0.134 0.0016 0.0630 0.0297 0.0333 53
Shpur2
3 13.49 0.112 0.0004 0.0356 0.0283 0.0073 20
4 13.16 0.125 0.0012 0.0643 0.0291 0.0351 50
1 13.14 0.114 0.0036 0.1378 0.0297 0.1081 78
2 12.77 0.104 0.0005 0.0635 0.0290 0.0345 54
Fahlyan 3 13.03 0.102 0.0016 0.1270 0.0286 0.0984 77
4 12.77 0.113 0.0002 0.0376 0.0296 0.0080 21
5 12.74 0.106 0.0001 0.0282 0.0294 -0.0012 -4
1 1292 0.094 0.0034 0.0587 0.0282 0.0306 52
2 12.68 0.114 0.0035 0.0412 0.0305 0.0106 26
Dalaki 3 1297 0.114 0.0064 0.0420 0.0312 0.0108 26
4 13.89 0.115 0.0097 0.0863 0.0299 0.0564 65
5 1441 0.118 0.0085 0.0466 0.0307 0.0159 34
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