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Fig 1. Geographical location of the Kohian Road
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Table 1. Geological erosion rate based on lithology and formation age in SEDMODL (tons/hectar
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Table 2. Erosion rate of surface material for different roads based on SEDMODL

SRl S osbr caw g5
ey Sl
Y o
/0 Sl e sl
+/0r b e s
| b o
\ bl 3975 5 srob e

(Tf) S5 Jale —Y-Y-¥

Sl 5 Jole 35 G 53 (V) 0L 5 ol el il a5 G315 Conds 5 O 5l exlizl C)JQBJLQ'C%}‘JM&H}MJ
v

sl n,\ﬁ.‘l‘\jbloalzQ)Lé:.a6LAUAUSL5|ﬁVd},\>.)3&:é\)?)}:SLéJﬁLﬂjéCJS..,L}.\}QJ vjﬂ__;)ﬁﬂ),@}?).\;}ﬂ&\};)ﬂl)

v

SEDMODL Jue bl s Calises (slaais (6l 5 onle <S03 5 Jale fslu 3 Oljee ¥ Jsi
Table 3. Erosion rate of road traffic factor for different classes based on SEDMODIL,
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Table 4. Erosion rate of factor of vegetation and stone cover around the road based on SEDMODL
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Fig 2. Field measurement of erosion and sedimentation using markers in the forest road area of Kohian
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Table 5. Characteristics of Kohian study road
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Fig 3. Geological erosion rate factor map GEr(a), geological formations of the study area (b), traffic factor Tf (c), road slope
factor Gf (d), precipitation factor Pf(e), sediment delivery factor Df (f), the vegetation and stone cover factor around the
road CSf (g) and the excavation trench height factor Chf (h) for the Kohian study road
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Total Sediment
o3> J ol
(ton/year) CS (ton/year) TS (ton/year) Af s
2 AFE FEY Y TYQYF oles

’wuiM_v_r
oyﬁwofj)hu;ﬁu; Q\),:AJ,_'JJA-gL;:‘,)}jaﬁéxfaj\xlduﬂl)\ij;‘l]oly}ﬂfu)ﬁ)w\hﬂb&;.m_;

ol me (Sten (p S8 s e 0L Sieen &bl 0503l bk« £,80kea ol szl (V) Jas s Ol & s eslind

Formatted: Font: 10 pt, Bold, Complex Script Font: 10 pt,

[ Formatted: Font: Bold, Complex Script Font: Bold ]
{Formatted: Font: 10 pt, Bold, Complex Script Font: 10 pt, }

Formatted: Font: Bold, Complex Script Font: Bold

Formatted: Font: Bold, Complex Script Font: Bold

O S dpilaa o a8 )3 (=8l 31115] Commented
(Af) o3
s Qe
L sad )SJ dLuql uLJ.@S sala Cp 6O d}&; 2%
- Sl o2al sEDMODL Je (e )30
Js) s 3 el s ardale il SEDMODL, 2
4 Gupa yiln b 5 5) 5 ) 0 Gy e il

EESTPPRY™S
. palli,

g sl a3l Al (Jla VY s b glodls (51
)8 ¢ (Total Sediment)dS @ gu ) 4sulae )3T Jon Ll
e Lal el Gy g gumga il ol 43 IS a2

;02 4 33 sLB2) (1-F (s ) Alia Ll

SEDMODL J3e (sbisl 2 (lagS ol S (oA g 0
&l Jla ) Au7/106

oLt} 021430l AS cCiul s2d)106.4 2= T Jsan o Ll
G aaeJai jo

i) L gasa 4 o )LAl ade :[1Vs] Commented
sl
a4 Jah allie () gy (Sisar a5 Jlae
haian @l Ll cCoud 03 o L3 Bsen
5l O g;:‘ﬂw J:M) W yiie Gu(Multicollinearity)
Sl 2385 () | (e
(ot Cunad) ol Huadi 4y jaie X g5 e el (gl AASe

Syl s o els s esle e e elitoes e Lasle IS il 3 Ole o 258 L e
3 9 :Deleted
z . . . =z L 1
gﬁ?u@ﬂuﬁyﬂj,ﬂmyfﬁuymww@u’.vd,.% 1
Table 7. Pearson correlation analysis results between different factors and forest road erosion rate 1
Total E GEr  CSh CSf Pf Gf Tf Sf w Lr 1
Pearson 882 250%% 079 303%%  260%*  328%%  D47%%  493%* 080 | Formatted: Right )
Total E Correlation o :[1A>] Commented
- Sig. .000  .000 .064 .000 .000 .000 .000 .000 .062 GEr sTotal E (s SNiuad Cy pa V s ), akl,
N 370 370 370 370 370 370 370 370 370 370

**_ Correlation is significant at the 0.01 level
*. Correlation is significant at the 0.05 level

Jia) b juaia b bger K1 Ll ccasl +, AAY il
(ot Cnan ) Sl (San cadily 4idla ulas.acf) Lps
D yudi sLid) W paia
ok (Kian iy (s
0.882 )2 GEr sTotal_E (i (sxinued ¢V Jsaa j30
A('y'\ d)\d&uehu)kl\u‘nﬂad_)‘gi h




Shosle gy 5 el sl s b bl Lt ¥y
o ) 5l et | Cead nl 53 sl Laeals (Hotspot) ¢l oS3 S8y sl plabl (plas Jls 5o ae e s
Db Ol Jre) il oo (S50 G ghils a5 bl gl 15l ol s eslizal ArcGIS 10.8 Jl58le 3 s Hotspot analysis (s Ll
S el 3 5 s a8 3 dal g 4l S D) oy OF w35 g0 4 S IS (e 035 L (S s, b s

b abls olels (sl s ol 53 2555 o sbol Getis ord Gl sl ulal b Lo a3l g 5 LB (solel sla S35 sl

o Lol Ol G 51 sy ol el iaen (F JK) A eslanad 56T Ol 3 (aesls 2l 3 ¢l Lla) sb3 ile b Ol

S0l 5oa 535 et Gl st 5 b bl Sl sl U5k 51 e D08 slas o3 VH/O Ol s3bm (512 4053 40 (UL Ozl | 2 tDeleted
2

Jﬁj\wwjag)'g.mﬂ“’héb\;«)sm yasein IS 3l r..>u‘"Oil):O‘jvvm)d.,\.});k;hd;j&uﬂb\ﬁ.:ﬁy T t\;

Ll adlee gy 3 L G G e Lt al el i SIE LS Dl e

56§10§ 565125 5053 41

.
2 -

o
o

312821
312821

ool 1o aS) Jud=xs i
— %99(‘)'@.&9'6’&4»-Jﬂb@
—— %05 Oliuebl plaw - 3w bl
%90 Oliseb! hass - 3w blES
B3 G pus
o %090 Olisabl zhw - fla bl ©
— EX T i -
‘fh\l' %95 Olisbl mhaw - §1s bld _\R
| %99 Oligabl rhasw - 1o Jolds K
m ™M
0 1 2
=  _hm
505109 5052 25 5053 41 -
Ladla b ladae pl b anlia #2< :[195] Commented
= . - =~ Lt
OLeS” oo olr &5 L Ol o oS3 T w25 F S el (il 83551 32 5 ssEDMODL J3e 3l 4l Jliae
Fig 4. Hot spot analysis map of the soil erosion rate in Kohian forest road S sladae b il slasala L1 = Ll el o2 S

LSl 23 83 Anilia ABAG) L WEPP Jig(
o A3 avend Culild 5 Joe Gy (Jiia At e ) (5o J85
S eSS oY 38 e A5 3 ) se il




el pman 5 ol 5 Jlasler Oll 53 0LeS I o3l gy 5 (il b Olpe (a5 s 2 sliens ol Godos

olldgs 6[.&&»\.9 u,al.w\f@ﬁjf o) po \j.ktﬁ‘j’;- QL&U.HW)“JLLJLQJQNWJ — P oy by U'l‘f.)'?}‘ J.a._,; U’ljs("&“

\~9WSEDMODLJ.\,,wmﬂ;,tﬁsut?JsJM%W;ﬂ@);ﬁ%gwmn@);}jﬁ)%ﬂyqu.waaﬁf
OleS SWlas oslr 31 bI s S ‘5’)”"'£ Sl sl ol il b oS YA 5 Sesll El peaer el Jls 5o
b 0> Sl e (Seen (S5 8 das e W ol B 3 O gy (Saeeed ($3lel Osa3 S ol 3 e s Y78
L S5 jsbles (Vo) 3)ls 5525 b bele 5ol 250 wlidines ole Losl IS Giole 5 Ol 784 Ol
5 il Ol 6l s e i Slrs S 5 sl pSIE s el LI bl St 5 LS Rk el ilos]
Sl e ST ABL 2 elslonl Sl (pl jes ax a oS Sl gl 51 0o 4 5L e ST ) Ll 5 4 2S5
(7 5 VP) ol 208 55 0T St o 55 5 Sl b 5lde 5 s 5Sn 3 sl

B3 s 55 3 5 il b a el Gl plalis s UL (sl 5 SEDMODL Juke sls OLES Godond ol gl 455 sb0las
53 Uk Zobls SEDMODL e s gl Ol o8 (1) 0L 5 ST (slaasil b ol anlllan il sl IS slaeslr 51 ot
45<Y>;«b&w)J@\J..Nn@up/@bdﬁéuwgw.wu@nwwuﬁ6u5>>g}w”u;ﬁu;¢1ﬂwij
Gles s s M5 3 g5 BB EE lils St cBlis 5 alS g s pde W eSS 5 (Sb gleeslr a0l
W, e 53 1 el e Cmlas 5l oS Ao s S laesls 4 5500 0L 015 0 Sonlen ol iy SO s s sl
St b (s3lueslr 3 s ol Cule) a4 a5 Comal o 01004 50) el 2y 3 LOT W5 gy e Lol
o beslr sy e 5 Laeslr Jgbe ozjsu?»s‘v&,tsaﬁjéus SlaaSs 5l eslinal b (gl n S asls 3l cbli> asle olie
Gl Oy cp 2t OV) OLKen 5 5Ll a3l o 0bled 1y Ghlie ool 53 ogmy 5 S Jiolu s 0l Bla= o gl
L5503 Ols (V) 0L 5 &3S izas Lils o sl 55 ALS i 5305wl b ble & bg e |y baasls g 55 53 o3l
Goios Slaatil b oS ls S laoslr sy A5 53 1 R ot Ghle b 4 el Gl 5 elid e Bl d S
Sl s Lol

Slaptos 1 re wlie Sy s 5 S Slamn (555 2 oS Sl e 5l IS 5 (SI laeslr 3 s Mg s Sl
a5 glaewd S 5 alS iy Gle dsad cud s 03 Sk 4 et beesle Sl LOY 50 5108 e sl IS
Sty Sl el baoslr GLI s LS 2 oST 5 5alS Kos s 5LV 510) s i (5l b daies 65 355 0
S a3 S gasie gl ailie 53 Glle Sllalie fimas 5 sdeliesay b olal 5 OA 519 358 00 (Bl b ol s S
Sl glaau a3l Ol dsb 55 48 Lpd el 5 S o 50 e 5 S LAES ) Jili Al 5 e basl 55 a5 sl
blor ey Gl oo 41y Sl 5 0313 A58 1 e o o A5 0 Laeslr 355wl (303l 5 3l St
A 50D st s adlaie 3 b b S

ol 5 adlae oper Cod S 4 ar S LS WS anite w8 5 O gla Sl e 5 kel il bl

5 alin] ol eslr (g5,5LES Lol 5 ed s s bagy 4 S5 3k 53 Gy 5 Gialo b Ol OLgS Gliwsy Con 4 Jilalllas

lalae b il dlia )3 (=8l ;v +5] Commented

. e
Q\J\S.AA 9 LS\ST Glaldaa b @t’u Caay (AL 320
038 dualia (Y4 17) o) )l5an 5 edaul 5 (Y4 )
|
Yo 1) GleS edla (51 sEDMODL e il ¢fia 30 Wil
GRS (Dl VY,AC) (elanl Al b (Jlocs
21 b
: bl
Jie) aihaie Jag) p& 3 csla ) 50 23 i e gl (il
s 1y A Jala s Wl cadly (‘!ul.\ﬁ:ug.‘u d

) pal23

s, yda iDeleted

S, 4 5 :Deleted




Of 3o Sk [l s 5l sl Ollst [2alS 5 6,8 )l | gliaas blis SLl3l di3ls 5 0355 Ldgh Lo me 43 Ly, 4l (piomen
S

s S

ol ot & dsoslr (b 55 ol p3U SR bl s St il b Ol JalS ) glien mman ool ailas

e

Sor S sl 5 Loy 8 da il 5 aile St il b JaS SO e oy Sl eslinal 5 S o5 ax g Sl adss a0l

Sl ! 5 beslr cnlie o e (S j5b 4 A8 (Sl sl st i il B s sy M5 I LIS e S s,
B a—

10.

11.

13.

14.
15.

16.

17.

S SaS oy Mg 5 S b Al 5 Sy e i 4 Ll e J 1S

AALE.«BJ_,A CL.A

Akay AE, Erdas O, Reis M, Yuksel A. 2008. Estimating sediment yield from a forest road network by using a
sediment prediction model and GIS techniques. Build Environ. 43:687—-695.

Asadolahi Z, Nizai A, Yousefi S, Asadolahi Z, Mohammady M. 2013. Determination of roads quota in watershed
sediment yield using SEDMODEL and GIS. Environmental Erosion Researches. 13: 3-26. (In Persian).

Barber CP, Cochrane M a., Souza CM, Laurance WF. 2014. Roads, deforestation, and the mitigating effect of
protected areas in the Amazon. Biol Conserv [Internet]. 177:203-209. Available from:
http://dx.doi.org/10.1016/j.biocon.2014.07.004

Benda L, James C, Miller D, Andras K. 2019. Road Erosion and Delivery Index (READI): A model for evaluating
unpaved road erosion and stream sediment delivery. JAWRA J Am Water Resour Assoc. 55:459—484.

Burroughs ER, King JG. 1989. Reduction of soil erosion on forest roads. Gen Tech Rep - US Dep Agric For Serv.
264.

Cao L, Elliot W, Long JW. 2021. Spatial simulation of forest road effects on hydrology and soil erosion after a
wildfire. Hydrol Process. 35:¢14139.

Cerda A. 2007. Soil water erosion on road embankments in eastern Spain. Sci Total Environ. 378:151-155.
Conroy WJ, Dubé K V., Koler TE. 2004. Comparison of methods to evaluate surface erosion from logging roads
using watershed analyses. In: Watershed Manag Oper Manag 2000. Vol. 105. [place unknown]; p. 1-10.

Elliot WJ, Foltz RB, Robichaud PR. 2009. Recent findings related to measuring and modeling forest road erosion.
In: 18th World IMACS Congr MODSIM 2009 - Int Congr Model Simul Interfacing Model Simul with Math
Comput Sci Proc. [place unknown]; p. 4078—4084.

Gayen A, Pourghasemi HR, Saha S, Keesstra S, Bai S. 2019. Gully erosion susceptibility assessment and
management of hazard-prone areas in India using different machine learning algorithms. Sci Total Environ.
668:124-138.

Hawks BS, Aust WM, Bolding MC, Barrett SM, Schilling E, Fielding JAH. 2022. Linkages between Forestry Best
Management Practices and erosion in the southeastern U.S. J Environ Manage. 305:114411.

. Jahangirian Sh, Salehi A. 2014. The effect of topography factors on land use/cover changes of Yasouj forest park

during 1965 —2011. RS & GIS for Natural Resources. 2 (6): 89-106. (In Persian).

Kavian A, Safari A, Parsakhoo A. 2016. Assessment of forest roads sediment yield using WARSEM, SEDMODL
and direct measurement through rainfall simulation. J Range Watershed Manag. 69:167—186.

Kramer BW. 2001. Forest road contracting, construction, and maintenance for small forest woodland owners.
Moayedi H, Mehrabi M, Mosallanezhad M, Rashid ASA, Pradhan B. 2019. Modification of landslide susceptibility
mapping using optimized PSO-ANN technique. Eng Comput. 35:967-984.

Naghdi R, Dalir P, Gholami V, Pourghasemi HR. 2017. Modeling of sediment generation from forest roads
employing SEDMODL and its calibration for Hyrcanian forests in northern Iran. Environ Earth Sci. 76:1-12.
Parsakhoo A, Lotfalian M, Kavian A, Hosseini SA. 2014. Prediction of the soil erosion in a forest and sediment
yield from road network through GIS and SEDMODL. Int J Sediment Res. 29:118—125.Reid LM, Dunne T. 1984.
Sediment production from forest road surfaces. Water Resour Res. 20:1753-1761.

. Rafiiyan A, Mirrazi A, Abdolalipour N, Golabi A. 2013. Ecotourism site selection of Kiamaky wildlife refuge

using multicriteria decision making. RS & GIS for Natural Resources. 5 (5): 95-108. (In Persian).

. Rijsdijk A, Sampurno Bruijnzeel L a., Sutoto CK. 2007. Runoff and sediment yield from rural roads, trails and

ke @ :Deleted}

Lk e :Deleted}

[SEPRINVERNA] :Deleted}



https://civilica.com/doc/1670337/
https://civilica.com/doc/1670337/

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

settlements in the upper Konto catchment, East Java, Indonesia. Geomorphology. 87:28-37.

Sekot W, Holzleitner F, Stathis D, Kirkenidis C, Sapountzis M, Lafevor MC, Skaugset AE, Meadows MW. 2021.
Estimating sediment yield from a forest road network using SEDMODEL and GIS technique ( case study
Arasbaran forests ). 9:235-249.

Seutloali KE, Beckedahl HR. 2015. A review of road-related soil erosion: An assessment of causes. Earth Sci Res
J. 19:73-80.

Sidle RC, Ziegler AD, Negishi JN, Rahim A, Siew R, Turkelboom F. 2006. Erosion processes in steep terrain —
Truths , myths , and uncertainties related to forest management in Southeast Asia. 224:199-225.

Solgi A, Naghdi R, Zenner EK, Hemmati V, Behjou FK, Masumian A. 2021. Evaluating the effectiveness of
mulching for reducing soil erosion in cut slope and fill slope of forest roads in hyrcanian forests. Croat J For Eng.
42:259-268.

Soori S, Baharvand S, Farhadinejad T. 2012. Landslide hazard zonation using Fuzzy logic (A case study:
ChamSangar watershed). RS & GIS for Natural Resources. 5 (4): 47-60. (In Persian).

Sun G, McNulty SG. 1998. Modeling soil erosion and transport on forest landscape. In: Win Solut risky Probl Proc
Conf 29, Reno, 1998 (International Eros Control Assoc. Reno: Miscellaneous Publication; p. 189—198.
Vahabzadeh G, Safari A, Farhoudi MH, Abdollahi HR, Fathizad H, Khosravi GR. 2015. Assessment of Erosion
Value and Sediment Delivery Ratio in the Unsealed and Forest Roads. JWSS-Isfahan Univ Technol. 18:295-313.
Varol T, Ertugrul M, Ozel HB, Emir T, Cetin M. 2019. The effects of rill erosion on unpaved forest road. Appl
Ecol Environ Res. 17:825-839.

Yorulmaz G, Gumus S. 2022. Comparison of Wepp:Road Batch Model and ABAG Model Results for Estimating
the Amount of Top Soil Erosion in Forest Road Fill Slopes. Eur J For Eng. 8:26-34.

Yousefi S, Moradi H, Boll J, Schonbrodt-Stitt S. 2016. Effects of road construction on soil degradation and
nutrient transport in Caspian Hyrcanian mixed forests. Geoderma. 284:103—112.

Yousefi S, Pourghasemi HR, Emami SN, Pouyan S, Eskandari S, Tiefenbacher JP. 2020. A machine learning
framework for multi-hazards modeling and mapping in a mountainous area. Sci Rep. 10:1-14.

Geographic information system and SEDMODL application to estimation of
sediment and erosion in forest roads (case study: Kohian Road, Lordegan County)

Abstract

The main aim of the present study is to investigate the amount of soil erosion and sediment production in the oak forest roads
in the western part of the Iran in Chaharmahal and Bakhtiari province using the SEDMODL model and also to identify areas
with the highest role in sediment production and soil erosion using the Geographical Information system. In present study,
Kohian forest roads located in Lordegan county with a length of 3493 meters was used as a study area. In this study, first, the
required maps including geology, road networks, slope, rainfall and drainage density were prepared and digitized in the
ArcGIS 10.8 software, and also during field visits, the type, age, and traffic of the study roads were determined. By combining
the maps prepared based on three basic factors in the model, the sediment caused by the study forest road network was
calculated. Also, in this study, in order to measure the amount of erosion and sediment in the field, 48 erosion markers were
installed in different parts of the study roads, and during one year, using a laser measurement their changes were measured.
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The average vertical soil loss was estimated to be 3.6 mm in one year based on the measurements. According to the results,
the erosion rate based on the SEDMODL on the Kohian road is 496 tons per year along the study road. Also, the amount of
total sedimentation based on the SEDMODL in the forest road of Kohian is 106 tons per year. In addition, the analysis of hot
spots showed that 14.5% of Kohian forest roads have very high erosion production.

Keywords: Soil erosion, sediment production, road construction, access, Zagros.
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Geographic information system and SEDMODL application to estimation of sediment and erosion in forest roads
(Case study: Kohian Road, Lordegan County)

Statement of the Problem:

Communication ways and roads are considered vital arteries of society; if they are not developed, the life and economic and
social development of the community will be disrupted. Road construction is one factor contributing to the destruction of
natural resource areas, and this issue has become a significant problem for watersheds. Irregular road construction disrupts
the unity of nature, leads to the collapse of the life cycle of mountains, and results in large volumes of soil removal, which
destroys animal and plant habitats, reduces aesthetic values, and damages sensitive areas. One of the biggest problems caused
by road construction is the creation and spread of various forms of erosion, such as runoff and mass erosion around the roads.
The main reasons for this include the destruction of vegetation, the degradation of soil structure, increased runoff speed, and
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slope destabilization. During road construction, large areas of forests and pastures along and beside the road are destroyed,
and significant amounts of soil and stones are moved from their original locations or dumped onto adjacent lands, exacerbating
environmental destruction. This sediment can enter waterways and rivers directly, ultimately reaching the reservoirs of dams,
wetlands, lakes, and seas, where it can change their morphology and contribute to river erosion.

Purpose:

The main purpose of this research is to investigate the amount of soil erosion and sediment production in oak forest roads in
Chaharmahal and Bakhtiari Province in the western part of the country, using the SEDMODL model. Additionally, it aims to
identify the areas that play the greatest role in sediment production and soil erosion with the help of Geographic Information
System (GIS).

Methodology:

In the present study, the 3,493-meter-long forest roads of the Kohian region, located in Lordegan city, were used as the study
area. First, the required maps, including geology, road, slope, rainfall, and drainage density, were prepared and digitized using
ArcGIS 10.8 software. The type, age, and traffic of the study roads were also determined during field visits. By combining
the maps prepared based on the three basic factors in the SEDMODL model, the sediment produced by the study forest road
network was estimated. Additionally, to measure the vertical changes in surface soil along different parts of the study roads,
48 erosion benchmarks were installed, and their changes were measured over one year using high-accuracy laser
measurements. The first step in spatial analysis is to identify the structure of data dispersion and hotspots. For this part of the
study, the Hotspot Analysis statistical method was used in ArcGIS 10.8 software. This tool is employed for points that have
a numerical characteristic (such as the rate of soil erosion or sedimentation) or the weight of complications. The result is a
map that shows hot and cold spots with significant statistical characteristics. Analyses are based on Getis-Ord GI statistics. In
this study, this analysis was used to identify areas with high erosion rates (hot spots of road erosion) along the study roads.

Results and discussion:

Based on the prepared factors related to the model and the study road, the sedimentation for the entire Kohian road, according
to the SEDMODL model, is estimated to be 106.47 tons per year. Additionally, the results from measuring the 48 erosion
benchmarks showed that the average vertical loss of soil around the Kohian study road is 3.6 mm per year. The results of the
Pearson correlation test in this research indicate that there is a strong significant correlation at the 99% confidence level
between the total amount of road erosion and the geological factor, road width, and precipitation. As mentioned, the
construction of the road alters the vegetation and soil in the surrounding areas due to excavation and embankment. To
compensate for these changes and return to initial conditions, the ecosystem requires time. It is evident that the longer these
changes persist, the closer the ecosystem will be to a stable state, resulting in reduced soil erosion and destruction.

This ratio highlights the importance of adhering to proper principles in road construction, such as designing a suitable netw ork
that includes protecting the excavation area with netting and bushwork, minimizing the length of roads, and managing roads
effectively to minimize soil erosion and sedimentation in these areas. The construction of roads leads to changes in the slope
profile of hills, the removal of vegetation, and the formation of steep slopes that are prone to severe erosion. Furthermore,
reducing the density of vegetation around the roads increases the vulnerability of the soil to erosion. Based on the results
obtained and field observations in the study area, it was determined that steep slopes on roads can intensify erosion and cause
soil and road destruction, which over time necessitates significant expenses for road improvement and reconstruction. Roads
can also increase the length of the effective slope and direct runoff toward vulnerable areas, thereby intensifying erosion in
those regions.

Based on the results obtained and the measurements made on the study forest road, it was determined that vegetation plays a
very important role in controlling soil erosion, especially in the excavated areas of the road. The revival and preservation of
vegetation around roads can prevent soil erosion and its development into intensified erosion. Additionally, to reduce the
amount of soil erosion in forest areas, it is essential to pay special attention to slopes, intersection angles, and runoff discharge
points in the design of roads. The use of mechanical methods for soil erosion control, such as terraces, evacuation systems,
and small dams that capture sediment, can help prevent sediment production and escalating erosion. Overall, proper
management of roads and the implementation of control strategies can contribute to environmental preservation and reduce
soil erosion and sediment production.

Conclusion:

Soil erosion and sediment production on dirt and forest roads is an important issue that affects the environment and the
management of natural resources in forest ecosystems. The results of this research show that the SEDMODL model has a



high capability for identifying areas sensitive to erosion and estimating the sedimentation rate caused by forest roads.
Although forest roads cover a small percentage of the watershed area, the amount of sediment produced by them is
significantly higher and plays an important role in the destruction of forest ecosystems. The use of mechanical methods for
soil erosion control, such as terraces, evacuation systems, and small dams that capture sediment, can help prevent sediment
production and escalating erosion. In general, proper management of roads and the implementation of control strategies can
contribute to environmental preservation and reduce soil erosion and sediment production.
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