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Abstract

Geometric and morphological characteristics of each river are its main characteristics by which the management planning of the basin and the
conservation of natural resources around it is done. Estuaries are formed at the mouth of rivers in a border area between sea and land. Deformation of
estuaries due to sedimentation and erosion changes the pattern of river flow. In this research, the hydrodynamic model (HD) is used to calculate the
flow rates and velocity and the sediment transport model (ST) is used to calculate the suspended load and bed level. The results of the hydrodynamic
model showed that the maximum speed at 17 km of Shalmaneh station (beginning of the third interval) is approximately 4.7 m /s. This value
decreases to about 1.5 meters per second as we approach the end of the estuary. Due to the importance of the role of floods in bed changes, the model
was implemented using the 25-year flood discharge of Shalmanrood River (355 cubic meters per second) for a period of one year. After that, the river
route was divided into three parts and the behavior of Shalmanrud river was studied according to the deformation created in the sections of each part.
The maximum amount of sediment in the first part is 0.41 m in non-flood condition and 1.1 m in flood condition. In the second part, sedimentation
increases and in non-flood state reaches 0.8 meters and in flood state reaches 2 meters. In the third part, the amount of sediment will be more than the
first and second parts. The maximum amount of sediment in this part is 0.53 m in non-flood condition and 1.4 m in flood condition.

Keywords: Bed changes, estuary, hydrodynamic model, MIKE21 software, morphology, numerical simulation, sediment transport model.
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Figure 1. Picture of the location of the study area in the country
(Report of the Regional Water Organization of Gilan Province)
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Figure 2. Picture of Shalmanrood river after crossing Shalmaneh city to the etrance to the Caspian Sea in
Chamkhaleh (Google Earth)
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Figure 3. Picture of the discharge time curve at Shalman station, used as input to the model at the upstream border
(daily average over 45 years from 1352 to 1396)
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Figure 4. Image of hydrographic chart of Shalmanrud river estuary using existing data and constructed data
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Figure 5. Picture of relative error of water depth in different meshes from 20 to 1000 m?

Figure 6. Picture of the Model Grid
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Figure 7. Comparison curve of model results and water depth prediction in a period of one month (first method)
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Figure 8. Comparison of model results and water depth forecast in the first months of each season (second method)
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Figure 9. Comparison of flow depth changes along the estuary path over a period of one year (first method)
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Figure 10. Comparison of model results and water depth forecast in the first months of each season (second method)
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Figure 11. Comparison curve of model results and water depth forecast in June with a roughness coefficient of 37.8

- -
Sh s s
.’ * »
Vel mbmYoledm VYo,

ooy



(MIKE21 )|J'5|(,-JS Loy bl oy, gade gilwand) bac el Ol i g

oS S5 o LN —0LT by — Sldlas ailite s by

SO O
w o r L o

Total Water Depth (m)
(=}
o

0.1

Figure 12. Comparison curve of model results and water depth forecast in November with a roughness coefficient of 37.8
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Figure 13. Comparison curve of model results and water depth forecast in June with a roughness coefficient of 46.2
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Figure 14. Comparison curve of model results and water depth forecast in November with a roughness coefficient of 46.2

- -
Sh s s
" * »
Ve mbm Y oledm VYo,

ooy



bbb o5l3doe Lo jdases (g3bTuion oo B Cpmmim s (5, |5l

Shess ledte Sl sdslcnsa = el
S sy Dl Ol w0l eagdoe 53 s
ool Coglae Calizes glaele 53 Ls Caw a0 bt
5 OV JS8) sbadll 3 Glas 5b o Jldie o 5t
2l e O US2) 5l 0 ols o ks o 505
Sheslinal b gy Ul 5 0L 2 Je gl 51 e
Sl 53 Ll 8 Coenl aas ilyg) slaesls
S o3k 6l Al Yo o s S sl b Ja e
Jad a Ji glasle sl O mls 5 s ) L
oy boladesd OO Sl e s C|J>';w4|
a2 Y00 g slald wlsas, s Wl Yo iS5l
Consulting Engineers of Sefidroud, Gilan, ) el 436
SVl G353 (6355 Olsea i ol L2010

i a S L s (oWl (550 gl 15) lallne adkeca

Qs (ton/day)

0.001

S WIGIUH W R S UURLIA0” TS ot SO || e
Lol o3l sl sy die (Saliogyds Jobe
j(\o Jg.&) C_,..wJYLr S Q\)JC_A.IQJ.GQ‘J:A)‘ oalai!
‘C‘“""'Jg_)':'.’.l'.’. BEEE D) Q‘)J cble Ls‘f C_,.JU ‘_;)‘J\.aa
‘(Y.\ 4.)9.:‘)) LSJWM‘J u.“vj..p (S5 C)bb o)Uu‘ <JK.>;
Sl bols dsles 5 s Db ale Gl Jges 2
L edbarebns Gluo Sb oolis 3 a1 Gleo S aclos
9 A Lﬁ.llic C"‘""J::’,L.’. BE) ollodaline élm )L.a J.LJLEA

O K2 ws Jol do s ANV E s glas
0 [(ds4), (ds0
2 ((3)+(52)

1000
d 0.5
(a22)

Ly 6Jw4.»|b )L:M &J\fu\ =W

LS"\:‘-.’“.b “-"i}*p = (Y-\)

(Yv)

y = 1/5762x1/1726
R>=0/8298

1000

Q (m"3/sec)
Figure 15. Sediment rating curve Suspended load Shalmanrood river

180.000

130.000

80.000

30.000

Suspended sediment load(m”3/s)

BX3) Yo : ;;;Lc) ajl{*éu&‘if@ S d g;’:‘.li

Figure 16. Image of the curve of observational and computational values of suspended load downstream of the study area
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Figure 17. Picture of the distribution of suspended load from the river to the sea in two dimensions in the plan in

November
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Figure 18. Picture of the distribution of suspended load from the river to the sea in two dimensions in the plan in August
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Figure 19. Picture of the location of the studied sections
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Figure 20. Picture of predicting bed level changes in section 145 in different months (part 1)
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Figure 21. Picture of predicting bed level changes in section 115 in different months (part 1)
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Figure 22. Picture of predicting bed level changes in section 91 in different months (part 2)
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Figure 23. Picture of predicting bed level changes in section 62 in different months (part 2)
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Figure 24. Picture of predicting bed level changes in section 45 in different months (part 3)
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Figure 25. Picture of predicting bed level changes in section 36 in different months (part 3)
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