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Extended Abstract
Introduction

Healthy soils contribute to climate change mitigation by sequestering carbon and reducing greenhouse gas
emissions. Moreover, water resources are crucial in addressing climate change impacts, especially as they are
increasingly affected by shifting weather patterns. Conservation efforts can enhance resilience to the effects of
climate change. Water and soil conservation play a significant role in economic stability. Sustainable
management of these resources can enhance agricultural productivity, leading to food security and increased
income for farmers. Additionally, protecting watersheds can help reduce costs related to erosion control, water
purification, and disaster recovery from floods and droughts. Today, the role of soil and water conservation
management measures in increasing vegetation cover is of particular importance due to their effects on soil
stabilization. Vegetation cover can act as a barrier between the ground surface and raindrops, and by preventing
raindrops from directly impacting the soil surface, it prevents soil particles from disintegrating. Evaluating the
effectiveness of different water and soil conservation measures on soil properties, erosion, and sedimentation is
crucial in soil planning and management. It is considered one of the steps towards achieving sustainable
development. Therefore, this study evaluated the effects of water and soil conservation measures on erosion,
sedimentation, and soil characteristics in the Rimeleh Watershed of Lorestan Province.

Materials and Methods

The Rimeleh Watershed area is about 7319 ha. The minimum and maximum elevations are 1500 and 2783 masl,
respectively, and the average slope of the watershed is about 28 percent, with an average rainfall of 499 mm per
year. Its average annual temperature is 11.2 °C. In this study, the normalized difference vegetation index (NDVI)
was used to prepare the land use layer using Landsat satellite images and ILWIS software. In addition, the land
use of the 1990s was prepared using existing aerial photographs and compared with the current land use map.
First, the data were checked for heterogeneity, including the presence of outliers. To test the null hypothesis that
the means of the studied variables were equal to zero, a one-way analysis of variance (ANOVA) was used, and
to compare the means between treatments, Duncan's test was used at a 5 % significant level. The Erosion
Potential Model (EPM) was used to predict erosion before and after the implementation of water and soil
conservation measures. To investigate the soil characteristics, bulk density, soil texture, acidity, electrical
conductivity, and soil permeability were evaluated at depths of 0-30 and 30-60 cm.

Results and Discussion

Comparing the soil physical and chemical properties in the two areas under conservation measures and the
control area showed that the bulk density, soil texture, acidity, and electrical conductivity of surface soil did not
significantly increase with water and soil conservation measures. A comparison of permeability data showed that
conservation measures had a positive effect. In addition, the amount of total annual erosion and sedimentation
under the current conditions have decreased by an average of 6793 m3and 5712 tons, respectively, compared to
before the implementation of conservation measures. The results of the paired t-test showed that the water and
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soil conservation measures were able to reduce erosion and sedimentation significantly. In general, no
significant effect of measures on soil acidity was found. The results indicate that in both the first and second soil
depths, a significant difference in electrical conductivity was evident between the conserved areas and control
areas. The study of soil bulk density for both surface and deep depths showed that there was no significant
difference. The soil bulk density value in the protected area was lower than in the unprotected areas, which could
be due to the higher organic matter content in the protected areas.

Conclusion

The implementation of soil and water conservation measures such as engineering and bioengineering measures
(drywall, check dam, Turkinst, gabion and earth dam), terracing, pond construction, and gardening development
in the Rimeleh Watershed could significantly increase the physical and chemical properties of the soil. The
results also showed that the amount of total sediment output after project implementation has significantly
decreased. Finally, it can be concluded that soil and water conservation measures have had a significant positive
effect on reducing erosion and sedimentation, but the effect of soil and water conservation measures on
improving soil quality is not absolute, and their effectiveness is highly dependent on the different climatic and
geological conditions.

Keywords: Management measures, Rimeleh Watershed, Sustainable development, Water and soil management.

Article Type: Research Acrticle

Acknowledgment
The authors are grateful for the support provided by Lorestan University.

Conflicts of interest
The authors of this article declare that they have no conflict of interest regarding the writing and publication of
the contents and results of this research.

Data availability statement
All information and results are presented in the article.

Authors’ contribution

Azizolah Shahkarami: Design and experiments, software/statistical analyses, writing original draft preparation;
editing the article; Afsaneh Alinejadian-Bidabadi: Guidance in conducting design and experiments,
conceptualization, editing and revision of the manuscript, controlling the results; sending the article and
correspondence; Abbas Maleki and Mohammad Feizian: Guidance, conceptualization, editing and revision of the
article, control of the results.

*Corresponding Author, E-mail: alinezhadian.a@Iu.ac.ir, alinejadian@yahoo.com

Citation: Shahkarami, A., Alinejadian-Bidabadi, A., Maleki, A., & Feizian, M. (2025). Evaluating the effects of soil and
water conservation measures on soil characteristics, erosion, and sedimentation in the Rimeleh Watershed of Lorestan
Province. Water and Soil Management and Modelling, 5(1), 15-28.

doi: 10.22098/mmws.2024.14122.1392

Received: 27 November 2023, Received in revised form: 11 January 2025, Accepted: 14 January 2025, @
Published online: 21 March 2025
Water and Soil Management and Modeling, Year 2025, Vol. 5, No. 1, pp. 15-28. BY  NC

Publisher: University of Mohaghegh Ardabili © Author(s)



mailto:alinezhadian.a@lu.ac.ir

%%% S g T o oo g g oo

SIF

TYAY-YOET K9yl bl

POy g oS S b Shy p ol g SB Cblis Oldes OIS L)
Ol I (il dlo 5 a5l B 59
T ol dazme T Sla e FF sl bl e £ludl O o Sl dly e

Ol @bl 3 (ol ) ol ¢(555LS 8aSls (S ige g psle 09, (6> gyl
Ol oblp el ) olStily ¢35l 8Kt (S oiige 5 pole 05,5 il T

ol llp B el ) oSl «(65,9lS” Bl e iz g psle 09,5 Lol "

ol ollp 5 el ) olStils g)gliS B8l (S cwoige g pole 09 oltils "

LR

Joy58 0 SB Capo g Gipaelin 3 @Y Coarl gy g Gialosd S G Shy p ol 5 SB cblis Sl glgl il )
SB cblis Sblil g2l g 8 Glalo Gagin oz 43 1l gl gl dlay, 5500 85 )0 SB (S 5 gy 9 by
Spddeis 5 (SO SIl Colan sl (S ol (gl ogase py Jolse «SB gla Sho )y jskaiods b oolaiw! EPM Jus ol 9
Sllas cov doye 93 0 SB showd ¢ (Sid Slaogas duslie gls 3 Sbj,)) SB gye Bl £6 Y g Vol ho Gec 90 0 S
g dudpl (S Cl s (gl ogatte pyx lake il g S cblis @leludl b aS ol ol (FodeS b aals dilie g Of g S cbles
Gl & ol s ead cblis bl g aals sble o (oudden slaodly duslio .ol adls jholixe il (oxdow SB (S uS colin
2 I8 S gyie Bl FoB Y Bes )3 (s pddeb e oS g oy ] il e Bl S cpide p ol g SBcblis ollee
Sl @ cos (598 bl )0 eVl IS Caw) g (sl yd jlide (pined (Cul al jialsh Mol Glles ddlaie o /YA & dali dalais
Slaludl a8 sl i g5t ges] gl lasl Eals 5 OVIY § S yio SYAY sgis buwgio jobas cuijar of § SB cblis cloisl ¢l
laasl @ dg b .S Bl Cgwy g Gialeyd (EalS )3 1) o)loline M) ol aislyy dlay, 550l 3jg 53 oad plovl O g S blis
S 0V 2 o b Jy ol il (g laline Cuto 1 g 5 Gl yp il o O 5 SB cblis ©llidl o 58 ol e Gieg:
s 3llae S

Ol g S o pie bl drwg ooy jusul 859> (b e Slelidl ;ST oW0314

g3 idllie goi

alinejadian@yahoo.com  alinezhadian.a@lu.ac.ir: s xS cun sl Jgtun®

ol SBocblis clles @l by (V) deme (luad 5« obe (S ludl ooblag SbalpJle @lipje o opSols bl
YAV (VB e 5 SB oo g (g5l Jto .l il sy 350l 895 )3 Gguy 5 Linloyd S la Sy
doi: 10.22098/mmws.2024.14122.1392

AARA VAR VER IS\ R PR RS S VARYA P N SVR P I PR S VARYA & SO SC3 AP SR AN 0 FRR VAR Ot PR T o

@@ YA UG VO aaws o) D)Lo.af) A 0,9 AFe¥ le sJB}u[w/qu;d)[wJAo
@ uKMy@ shodyl Basee oSl 1yl



mailto:alinejadian@yahoo.com
https://doi.org/10.22098/mmws.2024.14122.1392

YAU YO Oilxdo (V€0 € JLMJ ) b)'.w.s 0 b)sb/dlﬁsyi u.;ﬁ.\.os‘_g)l.w‘)..\.o Qw/u‘)M9w;bu A

Mousavi and Aghdam .cub (b cuwlus 44
2 s () 9 (Sl Slilas 13 b3l 4 (2016)
Slles o ol byl s asshy SB hled e
dibite )3 (PICgw) Gl Eel g)bjsul w9 Sl
b;,)) Chamanpira and Roughani (2018) .cul su
Iy sblahy joul 8500 M il 5 (o] clles b
0y &S 3 ol byl b ol JE adlbs 30

b Lol ol Jlay3 5 Mo gl (23 (2819 SUlyy (il s
il g M ylae 53 ol ) i S Bygd il
Mekonnen and Getahun (2020) .ub o ialS zql oo
oje p» SB g O cblis gl byl 4 s b
SB35 5 Sligwy gl db el bl bl
aloladl el gl Mahajan et al. (2021) ol 5 .3gud 0
2l W90 i) |y SB el Shy » SB 5 O cblis
i gy el O 5 SBjl cblis @bl o ol by
oS o Sl &g,y does b S S
5 SB il cbsles cloladl 5 Slae (Li et al. (2021) Qinling
g o b copre lp o)l cudly adlas
& Geored wad Sl Cun; b I cblis gl
sl o ool el xe (clayelly b INVEST Juw
I) L?‘“’L“"’u”‘) 9 u_i))}@)m ‘g_s"lyb 9 ui Lgl.tbo.)‘.) A58 d.loL.A
Bagherian Kalat et al. (2021) «,%> Limgl y .cuild
O 5 S okbg 2 gl Sl b L)«
OleMb| J.J?o .\..o].)).s S )OUT 3)9> Cgmy g (-)AAJL.A))B
B> ) ] Slles bl 5l Jlo Yo cusdS L ol oS
Sy el By PSRy Cendy SSE l
a8l ials Loy B dgs S ol yd g 4l oo B
il & Koohdarzi Moghaddam et al. (2022) .l
My g SB il jalS  gbgsul ol isw )
dl.mb)9)) Y ‘)K )l ufl> Lmu] CJLJ J~>|b)_» )
ol adlae 3y90 dilaie > BICgw,y LS )3 (g bkl
“dy g 35l bj paw 0 hlud ke oS Sy
Jlée Guduru and Jilo (2023) wwoles jd sl atisly (605
SIS gancadyl Sy S G S il
$luS 550l 355> 3 RUSLE g, ) edlil b 1y cbslas
slacwuwd a8 ol s LmL’j w0y adllas gl
s b JSs g adhaie 45 b Jdda jul 05 candYl

Aoddo —)
@ 8l cand 4 oo O g SB cblis lldl b o)l
Geul lmojes y3 Slalidl cpis adil 3,90 )3 g, oS
lte sz b gl ot 5 550l llas Glosily s
935 lacaln 555b da by, d9m0 305 lagsl
dgde Jyal l)lsoly (gl g cng slaoged glul (NS
b ol g S cblis bl (Jafari Footemi et al., 2017)
230 )3 b & (ol § (diee Cam ot Cllos ploxl
G 3l dewg slisly 3 4l sl M o
Gl Gl sl (S5 sl Juibinl § (oolaidl Cundg 90
.(Ghavimipanah et al., 2024 )
ol 3 ol g SB cblis pse Ollee (58 0jg el
ooy I S o 3 lagl b dawlye LS by,
Fb S ©jg0h Slgie (AL g sl )l Slofg
J xS by wled Joo gl Ohld g (o) gaw o
oM (e I SB a4 ol Gllad eiie 3)95
[(Jafari Footemi et al., 2017) uls (5,Sol> SB @l
Slles) of 5 SB cbls Gl b SB glo copio
S 3 g oo ploml () g (iR o) o oige
Alles & SB Giolo,d 5l 656> cisoolisS 5 o )laj ias
5 rdite Cumy Sllos 4y o Gofl)s ot 185 5 (S
cbles oopte Olles 2)8° (IS )sbay .l lagye )
Mt o> ) ohg odlaidl g ele Sl Ol g S
Lashanizand et al., ) 5> bl (i& wlwo g (slois]
Sl opp g yel, J plS a b s adlles (2013
ldlas 4 5 O 5 SB cblis Glldl 4 by ik
Gl 48 298 Ly Cunl 23 coplplis )l Bros g 0358
a5 b allael g awsh S5 4 g bl sbgb
Cogo & & b e (Bl I sl )y oud
2 ohgt 5l soojee )3 1) (Bl (e 45 29 aje
Al il olpem 4y ledlyd ol Cudime

slaginggy ol 5 SB cblis clag)b )l &
Deng et Liuetal. (2020) 4 55 oo a5 0y pbs] (55l
Karimi et al., Stefanidis et al. (2022) al. (2021)
o Ll Karimi Sangchini and Alvandi (2023) 4 (2022)
3,8bese objyl 9 @yl s Beiranvand (2009) .8
adllas 3)90 1y 3blp 3 b o J5S° 53 (s )lag0l liles
T N 90 CutS ik byed b ol zol (2 0 )48
HEC-HMS ljéle 5 5l oslatol b dlls Bee g Voo Voo e
Gy oeY Gh 5 e &8 ob ol mls b asuie
Ol 5 oo Bjlod Slapiiie 4 5 0391 )58 0 (silodnd


https://www.waterjournal.ir/?_action=article&au=1262383&_au=Mohammad+Hossein++Ghavimipanah&lang=en
https://mmws.uma.ac.ir/?_action=article&au=24378&_au=Zeinab++Karimi&lang=en
https://mmws.uma.ac.ir/?_action=article&au=26823&_au=Mina++Koohdarzi+Moghaddam&lang=en
https://mmws.uma.ac.ir/article_1658_bd98b90cf3ff52599be5459f97e10cc9.pdf
https://mmws.uma.ac.ir/article_1658_bd98b90cf3ff52599be5459f97e10cc9.pdf

4

oSy ol g SB Cblis Olles Ol JUj,

cblis clolidl Gl as 5 o5 objyl b & s ool
dpe 9 ol CalS g gy el ol 5 Sk
23l )90 ) (bgy B> & Gl e (S sla Shg

8l cwd joul gojes y> Slehil s

99, 9 3190 =Y

axllao 390 dllaio —Y-)

clae o ilie Codse 55l ey jl 55
TH AT g Jlas e TYEVY T TS Y
VAN g o Colue g 48,5 15 5,5 Jsb FATATA
9 V0 i a ol 3j el Sl g Pl sl S
YA 3q0> jul bj0n bawgio cud g byd aw 5l e YYAY
ol o jd e e YA SWL lawgio )b 5 doy
o ol Logsabs G WY o BVl o ke
5 b alio JS 801 by dlayy (il Jak co e
B s g wd Sl WYY e ki) kil bl
S SR oSS ()l 055 g cblis ol ggtio (sladaliyy
el 5 cblis o asS x5 pbl 5 S igm sl
il Sl e o ety cbais sl 5 gle
eSe oRaSis) bl Sl 5 Sl
g sl CEle il ((SB g 9l Sy
A VY Jlo Sl b gy 853 S Job )3 (6)BEL dags
®je V JSS ,> (Karimi Sangchini et al., 2023) 15 1y
dog, 35 B3 s Ol 5 SB bl el clle

ol 00 4.‘,])]

5 bzl lnpaly e sdlep gble suay
ol 039 Mo (¢ )10550] b (canca gyl cas ) pS paeuas
S5 cblis oMol L5 pie Slles ] gla Lo

5 swb ple glaacie () g edirecas))
el adly (3L sl (35S g 425 BB w555l
s ol g SB cblis o gl (18 4 2g b lles )l
Py gy CSRS g Jew S5 (LSS ]
P Slhe oileS ol g sl 08 @le o
Cunl (5y5 38 ¢ cplpli (Bezu and Tezera, 2019) aisb .
y ool g S ocbls olles Wb ol dlas S
ot il 293 b5yl Cgw) 5 Gl g SB CudS
Sl 5l D9y Jled 4 )9S e glaplil
Slles iy liwl o atsldS slaand p» daxe (Slyg
o)) sl sleje gaw > Sl wsine s
a0 g b sl ond plol O 5 SB wlie cdlis jglaiad,
el Sllae My, ) gl > St 45y
Oh @byl Asej 3 el g (el sladdlae (gl
Slogas p ol g SB cbls opte bl ol
sl o2k bl Cgwy g plalwd JdE 5 SB (S
Sl Sl Glojer (yn @ Gion ! > nlnl
5 Lialog Ll 5 SB CuiS dpmp g o 5 S5 clilis
slgs 4813, i) bl dles, 550 je> 3 S gu
s Sb cbls Gllas alpl Jimgh cpl )0 jskaiepds A
6330 dalllan lgieds i) il alas, 5] 336 4
a Jl piagh cnl cnlply (85 anld )8 oLyl )00
oSy 2 ol g SB cblis Sllae 156 lojon () 2
Goly s sl bje sy g Giulep 5 SB i



YAU Yo Olbxbo (V€0 € Jl.w ) b)w 1] b)gb/dlbguiugﬂ.\ngd)‘.wd.\n Qw/u‘)M3u‘o;bw Yo

250000 260000
=3 =3
=4 =4
o + o
N N
S AR S
s abg= 5p
B
S8

e oS CAL LR I g

’ (s &) o a il )

Tel pBAsiade e S e JSs

B sy B g 00/51 2 3 4

B i $ oo e e ™ e kM

B sBadan

250000 260000
Aoy y ju5ul B39 w45 Of g S Chlis gl Olles 23395 - JSW
Figure 1- Distribution of water and soil conservation measures across the Rimeleh Watershed
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79125.08 84759.15 94089.93 100789.60 1375 1
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66303.59 71024.71 78843.53 84457.55 1377 3
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75385.00 80752.76 89642.49 96025.45 1380 6
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78624.61 84223.04 93494.80 100152.10 1382 8
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Table 2- Significant differences in silt, sand, and clay particles content between the control and protected areas.

SBocsl BOESY dwle o s duoyd (o silw) Bos
Clay loam 34.44+2.08a 24.20+0.86a 41.35+2.11a 0-30 oascdslis
Clay loam 35.03+4.12a 21.54+1.23a 43.43+3.27a o cblas s, 3500
Clay loam 31.3743.65a 25.61+2.08a 43.03+3.06a 30-60 ol cblas
Clay loam 40.24+5.38a 22.05+2.11a 37.70+4.21a o cblis

Gow 5wl (sdio dlge d5meS” il S Sl colia ol
S 3 sl polie 3329 Sole 6 o Vb o S0
e Ygaxe iyl a8 N olge a5 25 S 5 .
S SbSB s blie dhaii 5 sl oS (SS Cylan

gy Y Sepsll culun lade )15 (00b5 (o (slgizee
SE ml jogaste prr pilie don () 3)90 Bblie
eyt pr ddllas g S CaSe i ile )5 VO |
Sl Gl es g (o Bes 92 2 gl SBal
G SB gyl ogase py> ide 0 (g hblize olas
dahaio p» SB gyalb ogase pa it &5 2 il plo
oS ool ol ond cblis e gblie 4y Coms 0ad cllis
Aol odd cblas bl ) S olge YL e o wlg5 o
Gl 5 B e bE polie (JT g 555 Sl
oats cblis o8 iblis 4 Camd 00l cblis bl > Sk
Mahmoudi et al. Luwg aolis goli .cul § o s
Ghanbari and Khajoei-Nejad 4 Hailu (2017) (2015)
Py Mo (ke (S & Cuwl oad ()l (2018)
A Camd @ y0 800 cblas Bl 1, S gyl ogase
oS ) (S pldes Jlade Cal odal Cundey Iy cos )|
dilate > /YA & sals ddlate (> /5 5l (g yte il Fo L Y
Yol yoo Bas 0 (pinpd Gl a8l jials sMol Olles
4 ol cbblas dalate )0 /Y 3l (6 didsa Hlde (g yta Bl
ol sl il el ons clbls Gl > o/¥F
cblis e sblie 4 s cllis 3ble 5l SB (o pideis
38 0 WSl g SB laidle oz Jdods Cul (Sen 0l
L Ylzs! oyl by (Jiménez et al., 2006) asl SK b
00 et gy SB lals (bl oLl sl

wlagy ul 850 > Ol g SB cblis alles 51
PYYE 5 gye e Yo U yao daw Gos ;0 PH ke
asl iall sMol cllee ddlaie () VY & sals dilaie
3 PH e« jimgs opl ) sl Consay ol b sollae .ol
ol @l ialss aals ddaie 4y Caw ol cblas bl
e cdalllan 3)90 dilaio pgd g Jol (Bos dumlie )3 opizen
OlFie IS sba cusl pod Bos I 5nS Jol Ges dbtsul
Sllos f1 5l g bline ;36 o pol iagh » cdS
L opl s cdl SB apawl p ol g SB blas
aayly cpl )b cdlles Binkley et al. (2003) (slaasly
Glyoss a8 W) Ly Hosseinzadeh et al. (2008)
Caol o0 g Cauns diunly Blas clolidl & S & awl
e Giolisl a4 g S )8 ke (gpdlo g &y 5 iy
il dtuly dibaie ol SB Sal ko jials g ogscl
S opgd g Jsl Bos 93 30 0 & Cul ol Sl mb
5 Mol Gldas gble o S EC o (g)blixe cgles
Yo U joo obaw ses ;0 EC jlids .Cunl dgpuieeo Sl
2 omel) 950 /YD & aald ddkaie (> +/YV g e il
Fe LYy Gas 2 g Mol Ollee dilais o il
(wls) oais cblas ddlaio ) +/YO I EC jlude (g yie Sl
Cawl Bl Jblixe il oad cblis dilate 5 +/VA &
SB oy Ol cblis  sMol @loidl 5,5 ol g o ol plo
Colan &S 65 ppage WMleas SBEC Lulil cel
S a8l 3y (g3 Juols 53 oSS
Lol SB 0 gdae dlgo a4 wpwd Hlade I Ladls
Sl S5 gite )L bl sl pYL EC o jaiz e



Yo

oSy ol g SB Cblis Olles Ol JUj,

ool 015 A8l dilate 4y Cons S g Of cblis Slles

ugu.w G0 90 40 [XWRUATTN 9 KT 550) 2 S ul:.mgw Ml@o -y Jg»
Table 3 - Comparison of soil properties between the control and protected areas at two different depths.
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