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Fig 1. Geographical location of the study area
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Fig2. A view of areas with erosion and slope slip along with dirt
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15 0.0144A+0.6876 0.998
25 0.016A+0.791 0.998
50 0.0184A+0.9281 0.998
100 0.0208A+1.0739 0.998
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Table 1. Formula of surface level fitted according to

different return periods (surface area per hectare)

A 2255k 0552

Q (m"3/s) R?
Return period Flood ( Year)
2 0.0065A+0.2275 0.998
5 0.0102A+0.4436 0.998
10 2A+0.59980.010 0.998

Eetumn period (vear)
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Discharge flood
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Fig 5. Discharge flood peak values per cubic meter per hour based on the extent of the water catchment area
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Fig 6. (A) the river model performed in the HEC-RAS program And numbers related to the length distance of the stream to

meter; and (B) the scope for performing flow modeling in the sub-basin
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Table 2. Comparison of General Characteristics of Coatings

CilgSS L
g llas & g Callass! R Joes S
S s Need to e
Type of coating materials Sk ) Landscape Environmental
~ Permeability = maintain
Flexibility
Pebble stone paving 25, S g p oK
PAVING i o S 20 ] suitable/ ]
stone Very Very Medium / Low suitable/ Acceptable
Acceptable
Medi Medi L suitable/ itable/ A bl
Grinding Blocks K edium edium ow suitable/ Acceptable
< £ S o Acc.eplge]lb/le
: Skeletal lar hand) (_zws ) e K suitable
cletal (regular hand) (s () oer Low Low Medium suitable/ Acceptable
Stone Acceptable
Crushed stone with (Olews) e b r Ko
mortar Low Low Low Unsuitable Unsuitable
Solid cover 5 b-,s iy Low Low Low Unsuitable Unsuitable
' ‘ Unsuitable/
o 1351 500 brys ind . .
Ohghr) oo sls 2 Medium  Medium Low Acceptable Acceptable
Concrete Cellular coating (perforated) )
. . Unsuitable
Assembled wxL. 5y Medium Low Low Unsuitable Unsuitable
S5 Gabion Boxed (glans> Ko <, 5 Medium Very Medium / Low suitable suitable
Gabion Gabion Cover e s, 5 iS5, Very Very Medium / Low suitable suitable
15,8 3157 5 5 4w oS / Low /Unsuitable /Unsuitable
A Sl sas Medium ] Medium
o elas Single and free blocked blocks Medium Acceptable Acceptable
& sk Medi / Low Medi Unsuitable/ Unsuitable
Connected blocks 20 glaS edium edium
Concrete blocks P sl Medium Acc,etp albl/e/ Acceptable/
suttable
Gravel asphalt (¢laule cJlan Very Very Medium suitable/ Acceptable
Acc,ept?b)e
Vi Vi L suitible itable/ A bl
Rocky asphalt K. cJlis] ery ery ow suitable/ Acceptable
yasp e Acc,egtei,b/]e
suitable
Asphalt concrete il -z Medium Low Low Unsuitable
, i Acc,eptafb)e
Il Med; L L suitable Unsuitabl
Dense rocky asphalt .Sz Koo cJlind edium ow oW nsuitable
Asphalt y asphalt oS, Acceptable
LI CE P FENPE c / Low suitable/ Unsuitable/
I Very ) Low
Grinding with asphalt mortar Medium Acceptable Acceptable
/ Low suitable/ )
Mastic asphalt aole cIlud Very ) Low Unsuitable
Medium Acceptable
lewS gla s lawsS sla i
S P S SR / Low Unsuitable/ Unsuitable/
Bag cover Bag cover Medium ) Medium / Low
Medium Acceptable Acceptable
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Table 3. Scoring the selection of the type and kind of material used to create the direction of the stream

Type of cover

Transportation Construction — Build —npapp0yer  Construction Costofl  conservation  Sustainability Environmental Hydraulic o)

materials Jo s dom Equipment  materials Shl s period execution S Sk e s Factors fore
Y e ol Sl sl Hllas Sl oy Jsb ol ay 5 e Sy
Stone cover pebble
4 4 4 4 4 3 3 1 4 2 33
Blocks stile 4 4 4 4 4 3 4 1 4 2 34
Handy regular stile 4 4 4 4 4 4 2 2 4 3 35
stile by Cement
3 3 3 4 3 3 4 4 2 4 33
Mortar
in place cover 2 1 2 3 1 1 4 4 2 3 23
Perforated cellular
2 1 2 3 1 1 4 4 3 4 25
coating (Concrete)
Assembled 2 2 2 2 3 1 4 4 2 4 26
Stone boxed lace
3 3 3 4 4 3 3 4 3 4 34
(coating cement)
Stone coating 3 4 3 4 4 4 3 4 3 4 36
Single and Free
1 2 1 2 1 1 2 4 2 3 19
Blocks
Connected blocks 1 2 1 2 1 1 2 4 2 4 20
Asphalt Sand 1 1 1 2 1 1 2 3 2 4 18
Asphalt stone 1 1 1 2 1 1 4 3 2 4 20
Asphalt concrete 1 1 1 2 1 1 4 4 1 4 20
Dense stone asphalt 1 1 1 2 1 1 4 4 1 4 20
stile by asphalt mortar 1 2 1 2 2 2 4 3 2 4 23
Mastic asphalt 1 1 2 2 2 4 3 1 4 21
Bag coverings 3 3 3 3 4 4 3 3 2 4 32
Carotid coverings 3 3 3 3 4 1 3 3 2 4 29

Elavation (m)
o
w
=

8.30
8.20

8.10 1

8.00
7.50
7.80
.70

05 1.0 15 20 25 3.0 35 4.0 45 5.0 55 6.0 65 7.0 7.5
Station (m)

o3l 55 G sl J51s 53 0L Job by -V USS

8.0 8.5 5.0 9.5 10.0

Fig. 7. Longitudinal profile of the flow inside the pipe underneath the road
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Table 4. Scoring Choosing the method of passing the waterways through the road

255 S RTINS sy Celeenss Jsb Ll e o Eacd
Method flow conservation Stability Construction period Cost of execution Total
Stream pipe 3 4 3 4 14
Stream channel 3 2 4 2 11
waterfront 4 2 3 3 12
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Fig 8. Forces fitted to the gabion belt Designed for the study area
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Abstract

Presenting Protection Solutions of Anzali Wetlands with the Modern Watershed
Approach Model

M. Sebghati', H. Moslemi?, R. Parandeh?, B. ghaderi* and A. Kakemami’
Received: 27-10-2018  Accepted: 02-02-2019

The purpose of the modern watershed study is to use a regional pilot to select an erosion sub-basin and
restore it to preserve the downstream wetland. In this research, Alanza watershed, located in the upstream
reaches of Anzali wetland, has been selected as a sub-watershed (pilot) with the aim of investigating the
effect of mechanical, biological and biomechanical operations on modern watersheds. At first, the location
of the construction of the watersheds was determined using field operations. Then, due to the planting of
species, structural design and also to study the current status of the flow in the river flow modelling channel,
using flow and sediment modelling software (HEC-RAS) was used. Using the HEC-Geo RAS extension
in the GIS software, the spatial data related to the shape of the river and its longitudinal slope were entered
into the HEC-RAS software, and flood flows analysis was calculated. Finally, research of several modern
watershed guard structures approaches, including line contour with so-called Along the lines for gabion
dams, Longitudinal stream flooring with gabion and biomechanical structures for Prevent slope erosion,
can be designed to Reduce erosion and sediment.

Keywords: Alanza, Biological, Anzali wetlands, sediment, structure.
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