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Abstract
Introduction

The effects of weathering and erosion on Quaternary rocks and deposits depend on several factors, some of which
are related to the nature of the rock and other factors are related to the external environment. Investigating all of
the erosive factors is difficult and complex, therefore, the effective factors should be prioritized and taken into
account in order to be able to determine a statistical relationship between the erosive factors and sediment statistics.
Investigating the weathering and erodability of rock units is very important because of scientific and experimental
knowledge of the rock's erodability in the region and as a result, their ranking and also their resistance to erosive
factors can be a great help in evaluating the erodibility of rocks and for decision-making about the erosion control
project in the region. For this reason, this study was conducted with the aim of investigating the weathering and
rating of the rock mass resistance of geological formations to erosion in the West Islamabad region.

Materials and Methods

In this research, the role of weathering was investigated with the Lewis Peltier method using isotemperature and
isohyetal maps that were produced in the ArcGIS environment using climatic data. Various parameters can be
effective in weathering processes, the most important of which are average temperature and annual precipitation,
and Peltier models are also created based on these two parameters. For analyzing the resistance of stone units, the
inherent characteristics of the parent materials which include mineralogical composition and texture were used.
The types of stones and formations in the region were identified using geological maps and Google Earth. In the
last stage, the analysis and interpretation of the results and finally the classification of rocks and formations in the
study area were done using a qualitative method.

Results and Discussion

According to the Peltier diagram and the precipitation and temperature of the study area, the results showed that
the prevailing regime in the area is moderate chemical weathering. Also, out of the nine morphogenetic states in
the Peltier model, two semi-arid and savanna states occur in the climatic conditions of the region. The study area
is diverse in terms of rainfall due to its topography condition. The highest rainfall and the lowest temperature
belong to the northern part of the region, and the highest annual rainfall is about 700 mm, which is considered one
of the Savan regions in terms of morphogenetic regions. The dominant feature of the Savan region can be called
the activity of runoff and the moderate influence of the prevailing winds in the region. Other parts of the study
area are considered as part of the semi-arid region due to rainfall and average temperature. The most important
geomorphodynamic features of these areas are the influence of wind and moderate to intense running water
activity. Water erosion occurs due to heavy rainfall in an area. So, if the amount of runoff is high, water and river
processes can be intensive, but this situation in the diagram may be somewhat misleading because in areas with
high rainfall and high temperature, this type of erosion is weak. Pelletier probably drew this diagram based on the
vegetation, precipitation, and temperature condition, because in areas with high temperature and high precipitation,
rich vegetation is formed, which prevents soil erosion due to the presence of foliage and an extensive root system.
The erodibility of rock and sedimentary units has been divided into six classes considering lithological factors.
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Each of the sedimentary units that have the highest level of sensitivity and erodibility is classified in the sixth
class, that is, very weak, and according to the degree of sensitivity of the units located in the next classes, it
decreases with the decrease of the class number, so that the facies located in the first class has the lowest sensitivity.
According to the evaluation carried out in the study area, the least erosivity is related to limestone outcrops.
Dolomite sensitivity changes from one to four in different areas, and the most sensitivity is related to discontinuous
debris deposits, including The types of alluvial sediments of river beds and floodplains, the alluvium and alluvial
cones are related to Qt2 and have a level of sensitivity of 6. The comparison of the results of the classification
method presented in this research with the amount of observed sediment yield indicated that considering other
effective parameters on erosion, it can be trusted with a high and acceptable level of confidence and it can be used
to rate the stone units and formations susceptibility to erosion.

Conclusion

As a result of weathering processes, the connected rocks will change to large and small separated materials. These
materials rarely remain fixed on the slopes and they move on the slopes due to the gravity and the weight of the
mass of materials or under the influence of the transport processes and are transferred to the foot of the mountain
in different forms. In the West Islamabad region, due to the heavy rainfalls, mostly moderate chemical weathering
occurs. Chemical weathering includes a set of chemical processes and interactions as a result of which substances
in the atmosphere such as water, carbon dioxide, and oxygen show a chemical reaction against the minerals in
nature, and as a result, new materials and minerals with different characteristics from the primary minerals will be
created. Based on field observations and studies, dissolution is one of the most important chemical reactions
common in the region. Considering that the dominant regime in the study area is chemical weathering and more
than 90% of the area is in the semi-arid area, which is affected by the moderate to the severe activity of running
water, as well as the inherent sensitivity of the rocks in the area to erosion, various types of erosion can be seen in
the area, which makes it necessary to have suitable soil conservation programs in the region.

Keywords: Erodibility, Rock classification, Rock weathering, Soil conservation, Soil erosion

Article Type: Research Article

*Corresponding Author, E-mail: Samirabasati69@yahoo.com

Citation: Basati, S., Karimi, H., Ahmadi, G.A., & Rostami, N. (2023). Assessing weathering and resistance of rock units
against erosion in the West Islamabad region, Kermanshah province. Water and Soil Management and Modeling, 3(3),
150-162.

DOI: 10.22098/mmws.2022.11532.1138

DOR: 20.1001.1.27832546.1402.3.3.10.2

Received: 17 September 2022, Received in revised form: 19 October 2022, Accepted: 29 October 2022, Published online:

29 October 2022 @ @
Water and Soil Management and Modeling, Year 2023, Vol. 3, No. 3, pp. 150-162

Publisher: University of Mohaghegh Ardabili © Author(s)



https://doi.org/10.22098/mmws.2022.11532.1138

%% SE 90T oy g Gilwdne

I

YYAF-Yo£ : K9 w01 bLs

! cpf bTpMool dilaie 53 (sl yd &) o (S (sloasly Cuoglio g (Sdlgn b))
olisles

\‘L;of»:»)) U:Jﬂ)y Qﬂd,\»l Ul:.aM.C cvun.‘{)s ‘_5.>l> cﬁ-\ub‘w».) ]W

Ol cdpng)l cdpagyl oSl ¢ b e BASI c(5)l3550] 5 0 09,5 40555 (sl
) o] pOb) olKetils e yglisS B8l s 550 5 5 p0 095 edlial

Ol el el oSl ¢35, BaStils g lo35uT g 50 09,5 )] (wlid)lS (gl ™
Ol @M POl ol ¢ 55,58 8uStils gzl 5 @5y 09,5 il T

oduSs

diais )3 S Cuoglie jl (025 5 (ode S 15 el 3)93 2 (93b5 Cumal JI Giaboyd 4 S (Kw slassly Canglio 5 (S35lgn (o) 2
IS Cunglin 5] a3 Sl K8 Wlgico oisbunyd Jolge & Cara ln ] Cunglio iz 5 5S35 & G lngl (5045 4523 53 5
a5 (Sl ey B L adlae S prendy Al aldly ddlate )3 Jhalwjd Gl A 58S 0 pde b)) iy
Soolazul b yuly uded Bgy b (Sajlen imet cpl 50 .a pbl Gy dblpMal ddlais 3 yislo 4 aolidpe; (sladijle Kiw 8395 Cuglin
Cunglio oyt el § CB,5 5 syt 3pg0 0D g Looslil slaosls b lilin el Dol Lagmo 13 45 byl 5 loded (sl
33 9 zolS el g gy 3] Ao . odlitul CBb g s SIS cuS 5 ol K saimd S5 dlge S5 sla S 5l (S slaasly
Cumdg & jl a5 ol (LS b S plosl (&S bg) 4 ele plie 4 da g | adllas 390 dilale 1 35290 (glaiilo 5 b Sis (gaiaib ol
slod 5 ()l e 5 il Jlages & drg5 b Bl o Bl adlaie ol Ll )3 (ol § StS Ao Cundg 93 il Jio )3 39290 (Sii5o890
el & o (Koo assly Canglie il g cosl o5 (A3 (S3)lp g olerd bawgie (S3jlgn dilais ) I 05 addllas 3)90 dilate
o 83 5 sty (] Sligus) Elgil ol atog i ()ls] sloating g ooy 4 polie olilad edgy Sal g (glows] Sal S
2 gile b glgl g cul polus (ol b 4 adllas 3)90 dlate S jsbody it (ol @ ol (5] (laasSilbg 5ee 5 450 daailsds,

lei oo g9 |y ddlate byl yd b cunlite o)l (sl gy Ol g SB cbles gladoly glial &8 350 0 003 adlais

oK (55)lsn S il dacKiw (ginad, «SB cblis (yilod 4 Cpulus 108 slaosly

g, Wlis g5

Samirabasati69@yah00.com : g xS Gy « 31 oo™

APYND. (V)Y S g O Cypto 5 (ol o gy Mg g ol dy s DuTaMusl 83ga5xe il y3
DOI: 10.22098/mmws.2022.11532.1138

DOR: 20.1001.1.27832546.1402.3.3.10.2

NN CM Y Ll Zo,b APV A Y 2o nd Zo,6 ATV A5 10 5050 G, AV FIVS cdl s )b

@ @ @ VEY B VD i F o)l F 0,90 NF-Y Jlo «SE 5 o Co o g (gl fto
B runy © o)l 3azee olKily 1yl



https://doi.org/10.22098/mmws.2022.11532.1138

oy

e 3LTp Ml 23game ol &) o (St (s ly Cunglio g ( SDjlen ;)]

O STV - S KW S S VN[ SR PO B CO S SN
» S lie yole 5 of wlas (Fathizad et al., 2015)
2 S ol @l Jg cma e ¢ Glsp b cos )
(Warren etal., 2005) xilo oo ey o)y, 80 51 oseolisS
Ol g (Soilom o] )3 0uiiS s Jolse Sl (S
ool )l Baad S s 5 b sl Sy K
2 S 185 4S5 e ol S5l gl 5 e Jole
3 86 Slgwy Sla Sy £ o > bl 4 Cgu) Mg
o (Shariat Jafari etal., 2009) & 350 yiolu,d o Sjlsa
(gl g g | wel) (olidome) Slge ol b 2 S5 Jolse
ool ndostelio® olie g tn (Jlito (ool ©3 )l
A olidipe) pletlo (bbb Shy 4
@liog) S Jelie J (S 0)h (S (S50
e ol dilale )3 29250 Sl iz il slaojs>
M5 g Gliled oyp @l sl dse 13 & ere Jelse Jl (S0
390 Jud ool 3l 62l s EPM 3 MPSIAC (5200 g
Ol 2 &S ol (b Siw Jale 25 (0 )8 (lid)lS (o)
Jolge & o oS aglio & dogi b I Siw ol oo by Je
o] 4 (g3litel 9 43S 1,5 bl y90 Sl Sl g o 50
JyiS 5 SK cblis glag b bias Mo l Sy 3,5 3l
Faiznia and ) cul awbsSw 5l (85 calis olad il
(Zare Khosh Igbal, 2003
2 S s g 55505 el Sl Jamo Jolge s
2 ol 5 ol b o8 Tages Ko 5l slaojon ol
> Slg o dlge S wlid Siw Slusgad a5 cul Jygo
(S 319 e Jdoar g W3l e 5 S8 sl (slaojes o
Shee GRIE B G Shy 2 e cMaib )
S Cwglis auas, sy (Fathizad et al., 2015)
9 3 B Wle S b Shy (plale)d 4 dlugy
5 JR on Dy b (Sl oud (SIS
ool ol (Faiznia and Zare Khosh Igbal, 2003)
Jeily ) o800 5 o ol b auslie )3 Sialo b 4
5 S Cuaglie (aad b el plly it (5 e (2309
Al e bl cuslie (daigSa ol o il
Dehdarifar et al., ) g0 asuin Giluyd 4 Cawlus
oAbl oy slodly acgazes I gy (il e 5o (2018
Deere and Miller asle K wlige slagandils
s Anon (1977) Franklin and Broch (1972) (1966)
ool 53 eadsddly)l slaosly .l s oslawl 35 Selby (1980)

doddo =)
2 oldl g 039 plSxal g (g)luly slad Sas y9 slalej ]
SlnsS 5bls 4 (555 5 Ll el uslie e Clss]
oo a1 31 Giess (B e 585 03,00k 2SSk 5
ole; s & Jy J(Santos et al., 2018) cusl 03,8 pb
A3 el H15 ol (S35 b o) aw 3 & oS
03> cauwd 1y 095 (S LSS ¢ ol yd 9 (Sojlen sl  Lolgs
S Bk sl (Memarian, 2000) Lab o (Mo 4
a2k ol 3l edlisel 5 ol )95 10 o bl e 3l S
e Jyol cale) (im0l W5 8 5 dlasil Gl
ot 4]y SB g T mlie Cydgrge a5 el il ol
Jos @lie 2 o Jl sl o)lgen & Cunl i) jll e
.(Refahi, 2014) x5 .-

Alr e raw (oS o amd 0 ) Siloj (Sd)lsn
Lo Bgdioe 4sd i b g lond (Soid slasnl)d
ol b ol gy Wl o Jos opl im0 Kb i
(Magsoodi, 2010) 5,5 s sHsls 5 2LS Jelss
2 oS (5ojlen il ys o L3USS 0 e Jeles el
bl calis sl ey dlite b
>y onl e Glagly (rizen g 0l (S3gds89e553
0j9,=l .(Vahabzadeh Kobriya and Saberi, 2021) 345 0
ol alizee (gla Juo jl oy (pl puors ddlllas jolaied
o8l 3958090955 3)90 3 il g Sl Jde g 298 0
5 ololidone; o cusl (Sojlon slosild 2)00 )3 e
5 lolid sy ol 5l dasye pole S5 5 lacunSoloh 90555
Fowler and ) aiuS o odlaiwl (poj plaw JSG! s
.(Petersen, 2003

il & S s Cluss Sl SB (6 pin il
5 ol oz 30 Sl SB Ol S e Cgg 9 cunl
Chakharlu, ) ams o L 1y Ol (690 dhawgas bl Jlas)
5 ity St b S Gl Shy (IS gbur (2019
 SB pdiiibed il wib SB olsle gl
LT aole asle Sl o Siug ol o 3 Ao e ialS
dgdie cage SBopdided 5 Ll lul il
4 ol dgh e s g Rl S0yl 0l i b ol
WS My il S g ialed a9 il SK
oialS coge S ileyd (Mohammad Eidi, 2019)
e polie 15 @b ol JIdlse lgime (SE Bes
oS 2gb 0 S Ol 5,30 bbb ials g lalS Lo g

I Louis Peltier



\?Y [} A5 Slxdo £\f’Y JLJ Y b)l&u‘) Y o)sb/t_{li"yi Qx.).n,d)’LJJJA Q)JAJ /ul)lsahs L;'olm.j \O\"

9 S35l Gl Lbj) 4 Giagk ol 5 cadllas 390 dilate
sl polatods (ol 8 & (owlidynj ol (15 sl
loyd b ojle slaghy, w9 SB cblis (slaaaby
Ol adlllas 550 ddlais b Carwg Judods Cawl oads asly
0,15 292y adlale JS 53 ()55l 5 Bl slag )b ]
b ) sl lagb 3 ,Slae Ll ly el
5 @lold SB Gl Jaily 5l Slew gble
Snte e Gbaly gl b s 5 B8 sucaglyl

D9 (g Bblie (ialo)B jlee g (Al )3 Cuglyl cus sy

Lo, 9 dlge =¥

aolllas 3,90 Lilaio )Y

rbosS syisu jl g ond @ly oliile)S” pliwl (opfcg>
ailate oyl gli5)] oy S a0l S5 liwdgS 5 cudd
IS e o S 1) ddlaie isy cppadipe s YYFY dgas
b el oy LS5 S 9 o) cely; qud el
Loy Jilis g ,iSlas lawgio oliile S il cwlidlen (glod )l
bwgio g 3,8 Sl & yd OIYY SY/VS gy dahais oyl
Ol el (e CusBige N JSS sl pio e YVOITD (50
Amd e i 1y 0yt ableMul

46°200°E 46°300°E 46°400°E 46°500°E  47°00°E

s =
= 4
w w
o b
& &
=z z
=] o
e e
& &
= £
< o
w O
‘v’ -
& 8

J 510 20 30 40

- — — lOmeters

46°200'E 46°00E 46°00'E 46°500°F  4T°00E

BBkl bgpSoilil gl » e bl
@l 1113 53 35 22l Jl 53l o yine (Si0g3,
ol 015 3y g yizo
il 5 b (S3jlop aej 53 53k clalas
Gly) cwl 48 5 Sygo (Mol 5 (o aw (0 S S
Fowler and Petersen, 2003; Shariat Jafari et al., g

2009; Sadeghi et al., 2011; Vulevi¢ et al., 2014;
Farahmand et al.,, 2014; Pasztor et al.,, 2016;
Yadollahzadeh Zavardehi, 2018; Dehdarifar, 2018;
Vaezi and Sahandi, 2020; Vahabzadeh Kobriya and

cil g s S sadpbol sl yings (Saberi, 2021
S pboilep p Fhe g pre Jole S lyea |, SB
5 haite X & cul odl> Ol g J.3|039,o.3 uo)ljf
w2 b il €8 Gl ke ol Logas
W5)l3 (53jlen 53 (g B B )k g waldl 85k 5l i
i o1l o e @ly 3 8 S Gilyd S5
SB ilod sy &5 0o 305 loj wal S clils
Sl 4 (S ol g 2l ol S8 cepe )5S
p ke ).ol L'):{l Sy SBocbls 5 cwle dmdjsl)x.»l
Dol Vs 4 a5 .l il b slaan] 3 oloy calis
Sl Jl5 ol 99800 Cguine (6y9p8 Syl Glgisa S
sl byl b sl 53,5 & ygo (55 Sldllas 3y90 ol 5 b
.(Yadollahzadeh Zavardehi, 2018)
W8S Oygo (Sols8y0e) S iRgR d9seS 4 d2gi b
2 o) lsile B cpulas 5 (Sojlen b abaly )

delllas 390 839500 (V) (ol ()8 5 ()] Sl ¢SS0 Cadye =) JSU3
Figure 1- Location, elevation classes and land use (2021) of the study area
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Figure 5- Geological map of the study area
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Figure 6- Zoning of the morphogenetic areas of the study area based on the Peltier diagram
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Figure 7- Map of inherent sensitivity of geological formations to erosion of the study area
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