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ABSTRACT

Today, soil erosion is one of the important problems in catchments, lakes behind the
dam, various agricultural areas and natural resources, which also causes land
degradation, reduced soil fertility and filling the reservoir of dams. Due to climatic
conditions, the erosion process in Iran requires more attention because in this country,
soil formation occurs in the long run and its destruction in the short term. The best place
to control soil erosion is catchments. It is necessary to pay attention to catchments in
the erosion process, especially catchments whose rivers flow into lakes behind dams or
play an important role in providing drinking water to a city or region. In this study,
using the hydrophysical model (CSY), the sedimentation potential of Damghan River
watershed in the southern slopes of Alborz was calculated. The results of this study
showed that the Namakeh sub-basin has the highest and the Dibaj sub-basin has the
lowest sedimentation potential. The Kalateh Rudbar basin is also in moderate
conditions. Therefore, the Namakeh basin is more vulnerable to erosion and should be
properly managed by implementing soil protection plans and proper management of the
erosion process in this basin.
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Extended Abstract
1- Introduction

Erosion is the movement of soil from one place to another. This process is necessary for nature with a
natural and normal process, but if it goes beyond its normal process, it causes irreparable problems in
the territory of forests, pastures, watersheds, and lakes behind dams, and reduced soil fertility. Due to
climatic conditions, the phenomenon of erosion in Iran needs more attention because of soil formation
in the long run and its destruction in the short term in this country. To reduce the problems caused by
erosion, it is necessary to know the sedimentation potential of catchments to control and manage erosion.
In Iran, this important process has been investigated in significant studies, the most important of which
include those on the Golabad Ardestan basin (Mahmoud Abadi 2003), Chandab Varamin basin (Feyznia
2003), the Zyarat basin (Tajgardan 2008), Asemanabad basin (Jahani 2008), Bandar Anzali (Uromiaie
2008), Chardavol basin (Ahmadi 2017), and the Shirin Darreh dam watershed in Bojnourd (Feridani
Bardaskan 2015). The Damghan River is one of the important catchments of the southern slopes of
Alborz, and field studies show severe erosion in this basin. However, its sedimentation and erosion
potential have so far been less considered by researchers. This research aims to determine the erosion
and sedimentation potential of this river using a hydrophysical model to use the results to control and
manage erosion and reduce its risks in this basin.

2- Methodology

The Damghan River catchment, with an area of 657.26 square kilometers, is located 30 km north of
Damghan City. This basin consists of three sub-basins, namely Kalateh Rudbar, Dibaj, and Namkeh,
and is located in the southern Alborz according to the geological units of Iran. The region has a semiarid
climate according to the Coupon Climate Classification. The average annual temperature and rainfall
are 23.54 °C and 138 mm, respectively. To conduct this research, the study area was first identified and
demarcated using aerial photographs, satellite images, and topographic maps. Information about the
geology of the region was extracted using the geological map of 1.100000, and its topographic
information was extracted from the topographic map of 1.50000 of the regions. Vegetation information
of the region was obtained from the Natural Resources Organization of Semnan province and Damghan
City, and its meteorological information was obtained from the synoptic meteorological station of
Damghan City. Maps of the area were drawn with Arc map software. The main methodology of this
paper is related to the hydrophysical method (CSY). To obtain the value of this index, the sedimentation
potential coefficient (CSY) was first calculated for all sub-basins of this river. The results were used to
determine the percentage of sedimentation potential of each sub-basin relative to the sedimentation
potential of the whole basin. The following equation was used to calculate the (CSY) value.

Csy = AR.E.V.P
In this equation:

A: Basin area

R: Topography (slope) of the basin

E: Basin erosion capability

V: Vegetation of the basin

P: Average annual rainfall of the basin in mm

3- Results and Discussion

According to this equation, the area factors (A) were calculated for the Kalateh Rudbar basin (75.67),
Dibaj (82.54), and Namake (65.19). The topographic factors (R) were obtained for Kalateh Rudbar
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(0.085), Dibaj (0.060), and Namake (0.091). The erodibility factors (E) were estimated for Kalateh
Rudbar (5.90) Dibaj (4.911), and Namake (6.39). The vegetation factors (V) were determined for Kalate
Rudbar (0.074), Dibaj (0.079), and Namake (1249). The precipitation factors (P) were calculated for
Kalateh Rudbar (115.01) Dibaj (161.98), and Namake (140.3). By calculating the above factors in the
studied basins, the sedimentation potential coefficients for the Kalateh Rudbar basin, Dibaj, and Namake
were 322.96, 311.224, and 664.268, respectively.

Then, the percentage of sedimentation potential of the hydrological unit (sy) was calculated for the
studied basins, with values of 24.87, 23.96, and 51.15 for Kalateh Rudbar, Dibaj, and Namake,
respectively.

4- Conclusions

According to the results of the studied hydrophysical model (CSY) in the Damghan basin, the percentage
of this potential was calculated for Namake (51.15), Kalateh Rudbar (23.96), and Dibaj (24.87) sub-
basins. According to these calculations, the amount of sediment potential in the Namake basin is more
than those in the other two sub-basins, mainly because of the high erodibility coefficient of geological
formations and the greater slope of this sub-basin. A significant result of this study is that the Namakeh
basin, despite more vegetation due to the slope and high sensitivity of its formations, has more potential
for sedimentation, and vegetation alone cannot control erosion in this basin. On the other hand, Dibaj
has the lowest percentage of sedimentation potential. The Kalateh Rudbar sub-basin is in moderate
conditions. Therefore, the Namakeh basin is more vulnerable to erosion, and the implementation of soil
protection control plans in this sub-basin should be a priority.
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Figure (1): Severe erosion in the study area (Kalateh Rudbar sub-basin)

ey 9 3lgo-¥
axdllao 890 adlaio (B 2o —)-Y

S5 515 ol 513l il jo liels e yed Jlads 6 ymeskS Yo 0 mpe yeghS POVITE colis b gy lisls 50 ass>
8 B OFT YA YT YO OF VT Lldlss Jsb s JLs YEOYY YL YEONEIYY! LLae ohe e ol olaike
4 4 gzl bog, NS adg> 5 aw | adem (pl Bl (oo e TV T Bl 5 YOV -+ adge opl glis,] iSTas (Y JS)cwl a8 8
o dilate (pl 4y g yiwd ol yiage o5 oIS liels 0olr el oo ST auye 2ol VADIYO « YEAA cYYYIVY (glo colue b i s

ol

oy



VPeY olanl (FO olo Ve 090 39198909559 )0

395 leld adg> oLl e Cundge (Y ) IS
Figure (2): Geographical location of Damghan river basin

ailai culicds (yaej —1-1-Y
Dol Sl 5l (a5 2 &5 Ceond (pl 055 (o0 )13 (29ix Syl ddlate 0 lpl (owlid e sl sl Sl 5l dalllas 090 ddlate

kol 9 Sk Slogmogl 9 Bl D jge Loz S (nl 50 0)l0 (A e g HES (Sl 90 WEL (0 Bgsme (5l (ogix sla el
Fetsn plgie 4 aalllan 3,90 adg> . Wil 0ud Lnl> Cgizr o 2 g 02 (S, SlehaS 0 Shos 51 )0 Wil (o532 (S5lep Loges o5 aitua
4,75 1) 355 (2l32eS DU (a9 05D Gty Gt (ST Sl 5l 5l BLE L asles ol Jloxsl 4 o 3,5 550 0
Sy S asle g Jot SLib ()5, 4 o )d Do 0l Sleagpian b olyen bl (nl p oS> (sl 0,8 Ll el 0590
Sl laS (YA--YAQ :¥ - - ¥ SLiBD el ooy Sol sla Y leo Lol pan e jlio a5l io U i sz puiie Cwlbes b Slieds wijles
Wil S awle g Jod 5 Bl wijle il 7 Jlgs Jolbos 50 S5 508 (caale® 381 S 9, » el 08 Jlod o (e anza N
by b @l SaS 090 )8 5l S I wile (65, 208 - (B N, b stale B @8 Gl RS 05l oo camline Sied
sl B 3l sloml g Bl wijle Cands &5 51 g ol BT il (o) 9 (Selgo leSal Gioliw b g alginsl (o8l Ll e g Sle
Ll ooy LS5 K &Ly ,S” g8 69 = (5l 0y 0l o6 )30 5m 5 Jarme 50 031087 ol (g5l b il (ol Gialus 8 5 (Sojlen 51 0L
) Sl 00,5 (6,500 5SS 5 05 alsr 5 o Lulph ol s ST glaly o Ol prlas saome el (53l ¢ SBs3 ol sl 5o
50 (sl d 381 St s s 5 T lyd ol 5o (L sleSis 5,8 (il d 5 (Soslsn (VYT Y-V Lslol 5 j0y
22 V0 Y ) paiaz) Cawl oalds b o35 ol g9y yo e A -V o L g Seiaidn (s 6l e S5 Gey8 Sliges, b
o 0diSTn Ojgo d igye JaghS ) (o B Coag b g 6 S B0y e S5 a0 (29l oS 5 L (53985 0395 Loy, a5 adlaie
oy5b adhaie (§5LL3 Jow el 03,8 alad 1) Sied il 5 A5 (nl (SeSiw anle 5 leded 5 00l G55 Sciend sl oaelB (ASu (990
et 5 S5y TS (5y5b 4 el 00,5 S9i Stiad Wil s G Sledked 0950 S VO U e culs b g 58 S5, o
O)go dm Lptond (phm ;0 S (nl 0539 2 Sgdae 0aus (2l 5 YU (e ;0 Stied il (e Dliges) )3 0355 Ol g 39i 1 AL S,
aidle (Y ga Dadhais oains LSis slboaisle o yiageo (owld (e (sloaislo [Las 51(QY-00 ¥+ Y Ve could 5 (gurinas) ail o0 SOlo
S5l ol el 0 oaiSTy ablate ikt (slo Cead o a5 alS sl b St JIE) St dunlo e 3 o5 po et b (j8)aisles 5]
(e e FagkS VoY Colia b 9,8 (o )18 (ale Laas LD 00 55 09290 (sl ol Galil 5 ol Bl 50 Canglie s |
il b blie ;o Cla a5 5145 s o 0045 b (sl 0,95 slo Sal 51 S, (J1 Y w5l w2 oo plaitlsgs 4y | ddlate colus
G50l L QL) wjlo 59,5 (oo 8 390 03, 55 Camasg 415 3l gy y2oglsS AV Conwg b il (nl 9,65 (0 S5 C 09,5 ;0 5 bawgio w50
09 (50 pgmine Conwy i 5l dilate ol (ree) Wil (eges gy sk A0 by 00 8 VL Comsla LA 09,8 10 0008 (85T (sl

oy



VPeY olanl (FO olo Ve 090 39198909559 )0

(Obold ViV evves Wbl (pun ) Al 1 2do) adilaio ool (o aulidis (V) Sl
[Figure (3): Geological map of the region (Source: Damghan geological map 1:100000:)

adlio glgh g ol —Y-)-Y

A5 4 5950 Gl B bgse sla Giagh 50 ol addllas cplpls 05,5 (oo Cgmze b B 50 g Jalo op et 98 5 O Lo (e
VoYV B YoMl Akl 050 G 50 ol sloo uSilie il (oo Siid dass slap g O (glls ablaie (oS (o alis wlul o, oo

ax 0 MY sles Juame bole (50 o slo (3 50y g oL, Kl az 10 YPIAY Lo Lawgio bolo s o] olo oy yie )8 o Kby a0 YY/OF (
e gl s ey dilate gls dd> 5 0 Uil hie wbl oo e oo VYA ailate b aVle eSilie eyl i 51 canl ol Sl
ol g Lo 5l e s 9 O olie 10 (B FUSE)ASL coyiaie VYO [Log, DS absm ;0 9 VT aSad abg> 0 V8 zloo abg> )0
oLl 5l dilaie 0 anld ool Gliew il (ulidlgn lojlo Jlal (bl sjlo Agle 9l 90 1) OIS0 G iy Glaidy sla )

ey g0 plasl 4y (1907558 10 g oad Ll ol ol 5l asal jo s, oo SiSTas 4y ole (g0 0 g 0l £,

180 - 161

160 - 140

140 4 115

120 +

100
80 A
60 A
40 +
20 A
0 T T 1

S a3 AN Gl e

Lol

(YoXY G Yool oliold wlilgn g o 6,10l iauie) 39 oliold gld adgm 5 ¥ lo byl uKileo Hlagas 1(F) Jsis
Figure (4): Graph of average annual rainfall Damghan sub basins (Source: Damghan Meteorology Department 2002
to 2021)
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Table (1): Experimental fit coefficient of sub-basins (s) (Ahmadi, 2007).
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Table (2): Area factor of the studied basins
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Table (3): Topographic factor of the studied basins
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Table (4_1): Erosion rate of Dibaj basin formations
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Table (4_2): Erosion of the Namakeh basin
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Table (4_3): Erodiability of Kalateh Rudbar
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Table (5): Erodibility of the studied basins
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Table (6-1): Dibaj vegetation (Source: Damghan Natural Resources)
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Table (6-2): Vegetation of Namakeh (Source: Damghan Natural Resources)
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Table (6-3): Vegetation of Kalateh Rudbar (Damghan Natural Resources Source)
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Table (6-4): Vegetation factor of the studied basins
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Figure(6): Vegetation of parts of the sub-basins of the study area: Namkeh sub-basin (right), Dibaj sub-
basin (middle image) and Kalateh Rudbar sub-basin (left) .
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Table (7): Average annual rainfall under the studied basins
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Table (8): Sedimentation potential coefficient of the studied basins
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Table (9): Percentage of sedimentation and erosion potential of the studied basins
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Figure (7): Sedimentation potential map of Damghan River sub-basins.

7Y



VFeY Ll O o Lo Ve 090 39999909559 )0up

oo p ol glud adg> 3 9 bawg poad jLdg) AN Adgo ) )y Caoms yguai 403 (b Ab9o ) j0 Cpl O e (A ) JSD

o>

-t

Figure (8): High alluvial volume in the Namake basins of the image on the right, Kalateh Rudbar basin in the middle
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