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Figure 1: Geographical location of the study area
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Figure 2: Hydrometric and meteorological stations of Mehran basin
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Table 1- Geomorphic parameters used in the research
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Table 2- The results of MPSIAC model factors in the sub-basins of Mehran city
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Figure 3: Erosion class of the studied basin
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Table 3- Amount of suspended sediment and some characteristics of selected sub-basins
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Table 4- Height and shape parameters of the studied sub-basins

u\jjd)b

s e | e | e | e | e gl gl gl o
CSied | eS| Sis | S| IS e | (KMol | M) shas | (Mlaw s | (M) lax
o | 4o
Y/0Y /N4 o/t A Y/AY /8N /Yo AN K qs Ol er e
/Y /LY /e VY \/0% Yy YWY 4y, o §0. SoL KL
Y/Yo /LY +/oY \/Yo \7AN </AA \\ZA¥ \Yer Q3. At L5
\Al /\o oY VY AYY Y Yo/t 140+ 1741 Qs ol



http://geographical-space.iau-ahar.ac.ir/article-1-3918-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 22:47 IRDT on Saturday June 13th 2026

VEY liasli A% o jlack < alen 9 oo oo« oalisl e Ll sale doliliad ¢

Rt Sl K5 5 S a5 Sl aze VY B AN sl a0 8 b e e DL il
wd s S Gatle dib e Ol b 5 Olol Gl i 5 ol (S3,88 o cp it Ll 5 (SAiS
sdalie QLT a5 53( Vst 4 a5 b S8 sl Ol o 5WL sy o OLES 1) alie 4 59
S el ol iy 25 0 01y @ ad e S wllS Ol aeo 5 Sl ol Ol 4 CaSiiad s 00
5 K a5 b oS s i o 2i (Chorely et al., 1975)5 55 o SIS as s 1SS Cao 55 (<) 5
5 S e Sl Gl e sdal ey DLl 5 Olige g Slaas s 5 sl 0L Jsb
o pba S S50 (o s (Paletal, 2011 Juas e 0L 5 aly o 5101 Jouily 5 6lss) bau s
Pl Ol Colis &S 53 o pls lasms 0 4y Laowe s 5l sl Sl 58 e ol 55 sdisl S
Al ol Lib LS (Gl uls 4 s amilor Jl a8 o doles (S o pls 1y 0 pls ol AL a0 > Clos
o pls 51Ol IS ol ol sins 0L a5 35 dal ot S 5l B 55 o cpl Dldie S jso cpl b 3 ol K
s iS Slaad s (Sl 5 ol SCosde 4 a5 S LB laas s Sl 5 ol s D5k b
SS a5 4 by S8 Cu,s o xS ((Fattahi and Talebzadeh |, 2017)cl Y7o G V/0 550>
eite /YO B /O I SUES o pmamen b o VYV Ol b 5w b e o xie 5 VY 5L
oot 4 RC i 8 (98 (o b By 05 Sl el - ke (Schumm, 1956) Lo 5 o 5 opl o
S S gt win IS5 o 5 gla B, 5SS o el 50l 4 sl IS 3L s
2 /0) K e s IS VU pslis (00 50x) ol 4o OF K 20 gt JI S dpslons a5
RS Bwgie B oS olie 5 ol SIWs as e 8Kke & Cesd Vo DI85 5 sl 5 A 22
Sl S e ged JSE o DLl Sl san o G s (2S5 S 5l S (S/8) S e s
LS Oljn a5Vl 355 eslizal SN i (il b ot o asets (6 (Solome Olge 4 IS ) 1 e
Olje A3l Ol b ab s Ol (i eS 5 ALSke 5 sl (S Slad sz 5 03 SR smeh
Gl 3 e b 4 iman 3503 oe) w5 sl o aryd b asie LI (65l senl
20 03 Gulseal S (il s (Aheretal., 2014) 5,108 e il ssul as s jle b s SO50s e
Candpe oins 0L Gl 5 g 258 s Olul w25 53 (Solsanl p tie 5 Ol 63 4d >
Y5 Sl s Sl sl s aas = 5l i SAoL Lo & e sble slas s> 5o ool ol
0o 55 Olgn eS 5 Ol 4l 15 55 Gl 5 ey Olgs (i A3k o O Do 4 s
5 S p 5 G Gk bl ek Gl s S  als S A5 Sl il e Ol e
Cliblee ALS idp bau 5 a8 has 5 G S 5 gl sanl JalSS alm o (s pdidstd Cb b (S
0S|y iy S e sl 2553 5L pslie 5 Sles 5 Slaian &5 Il 3 AoS e bl (555 L Lled
L K il 3 8 o b e 1B s wlie K 4 S (55505 3L bl o S (JBI s alS


http://geographical-space.iau-ahar.ac.ir/article-1-3918-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 22:47 IRDT on Saturday June 13th 2026

o Ol ol 0593 geny ol o (538550835 LA el by 5 gy wad g5 Jalge daal gy (o) 2

2 (S5 i 5 Ol e 4 5 00 S5 L eS el Rl £ ol S S sk
Sl s GV a5 e Dladad sliad g o5y 5 a5 e G Dladad Slad Lo 50 e edalie US4
Aol DL S5 a3 (sl o 51 a3 52 1T 4y i 3 hslal Sl e 4 S (2l 35 g0 ol

b g 0 alie Ol e g a s 25 3 O JMis 0 2eS 5 A8 w53 el o 580l o 2t 5

andllas 550 Gl 4l 5 Gk 5 e o8 gl el —0 50
Table 5- Geomorphic parameters of elevation and elevation of the studied sub-basins

Sl senl JSE | sk s am ol S| ey S Lo s bl
o S e gt P cledil | A8 REVIEN e
s

YAO A AYY Ay VY VA Yoo O jge g

Y. YS ARVIA VS YN e A0 SHL KL

oY+ /LY YY/0Y /N0 Y/ Ve /0A VoY LS

1ot /8 Yo/t VY Y/VE YA/YA VYo ol

(’K Do S5 oo 3 bad s Slo sas 5 (3)) S5 80500 Sla,ualily o Jailss 03050 s & 1 5
3355 sy 35 S5 5 s s pi ooy a3l el o8 D S5 el (gl el sl eslinl L8 4
ol 03 el o eslinl bl 4 sy Sl adde Osesl gl p s emn& 5 Jsene Glaesls L Il
L a3l s s (sl piie Olge @ b jualily e 5 el e Ol s 4 4 5 gy O35 G
3L (S 3,5 et e 48 5 e s dalia( Vs L jine  (Soeies o Sle 4 ax s
M55 Ol b s VL (Saan s pite o ) Sl 450 (5l ganl 5 by IS s ol (2585

..L;)\JMY%)}.«)

alllas 3 50 Sladd s 5 > sy 2 fee Sbosa s Sl ite 5 ol s o (Steen 1
Table 6- Correlation between factors and geomorphic variables affecting sedimentation in the studied sub-basins
RIS Ot (Soeod S (5o ie
e VAVE o e X1
ey CVAY Sk X2
end AvY a5 o X3
et ALY <l ol X4
/ey N Sy X5
ey SNV e e X6
e H/ATY 2Ll S X1
e AV i il Canis X8
e ALY Gl wbss,y il X9
oy VYT ol X10
ey CVEY L X11



http://geographical-space.iau-ahar.ac.ir/article-1-3918-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 22:47 IRDT on Saturday June 13th 2026

VEY liasli A% o jlack < alen 9 oo oo« oalisl e Ll sale doliliad g

/o) </AYO e X12
AN +/YV4 S X13
AR VS Bl plisl X14
et ALY L0 i) X15
“/evo C/EAA Sl gl X16
/ey YAAL wo - Jsb X17
et Y S pu X18
ooy VY E o IS jarls X19
Vet /104 S s X20
ey CVAY SIS g X21
e CJAY 635 X22
ARy LoV CoSial X23
aeo ane @b 5 ey o s X24
o e Sl 5 e Cod | X25
/o) /VAO Sy il X26
o £/0YY il Larls X271
e “IVAQ o Sk 5 X28
et Tasts b 5 yenl X29

2l 2 5SS 035 s e g3l (Sl Ams o DL |y (l3 pme 03031 5 O S5 alaily el ,5(V ) sk
L R I SRR SN PSS PR PSS RVHE
Lt Oga3l (sols bne prlane a5 L oS Ol 1) il ko 53 Sl 51 e Wil 5o abo s po Jiis it
o2 I Ve S S VIF e ool ol 550 olia b ply 5 jho cilbve ool (pl Ao s 40 Oluebsl
Az Cslie S S5 g pd et Sl Lite () cpl Sl des e DL S50 55 Sla it e ot
(S b gte o it LS s e cope (Sees Lo 1 ol e bl
R T e R S R e B LI I C e S A PRSP It S UK FRRPI SR
o S D3 1 e psgie A LT (LT (615 e 0 g S5 sladde il s sk 4 (V Jst
sl g yeie 5> Dol Sl e (S5l e 55k 4 Wl n ab e s e i il ) S S dlalas o
5 bl S s et els e S5 50T Lo b dadde LIS 51 Olabsl sk 4 a8 0L |
aBl dnoy Jde & ol (s R2 oy 5lae Y addaie 53 il anw s Jde S o) 5 58 Bl O3 e
35 dde g ls pme (g 2hn e el SIS Y adlate 3 4l a5 Jde o Sl A S LUl ) adkae s
o2 ol Jde (63555 s eyl slad Gl B L s 558 o 2o ¥ dde)s e g o e 1AL Ll e

Al il gam U 5o Jue glas e .ol S 4 ST L o il 58l s


http://geographical-space.iau-ahar.ac.ir/article-1-3918-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 22:47 IRDT on Saturday June 13th 2026

\n%

Ol oo sfedi 0583 gy 5l 59 (5538, 90835 SLA Yol yly 9 o ey aad 93 Jal ge Lol gy oy 3

LY doe banslie oY ailane js eVl o3 bele il asl asc 5 Jde Conl [aseia( A )d s s ailor

3 as s (635 oo Jolo Coaal &5 5505 (R2=1 /89) (g JVL pond o Sl (63955 bl nis slaws

cW‘)MRzmﬂ%ﬁéw‘ L)Jﬁg&ﬁmﬁ)dmgﬁ‘f.@.’ M.}dadugbdlmg_)y)d‘ﬁﬁ))_ﬁif

S S5 Ll Ll s ($ls e Oges] -V

Table 7- Significance test of coefficients of regression relations

KR Sl e o T s jie
AVEY 0+ /YY) o) Ve/A0E ol Sl
AQTAVOY/Y s /e ARVAK} VOIS S
o>

AVYO0E/YOY v/ RYARAY G ARV
AAYOV/YE o) YY/ioY Wi 55 s
INVAMZARE o) LAR ol Sl
AVAEYYVO8 o) TYNVA | s b s o
4o >

INAREAVIER o) VAT ol lie
YY144YY/08) /e VA/ANY 4d P et
VAYo§/vas o) VVerE ol lie
£0TIYYV/YYY e VA/OY) wd g (65,8 b

S S by Sieen ol o A Jsd
Table 8- Correlation coefficients of regression relationships

e el P oLz et e 2 St s | Je
sl sk shre ok idnd (R?) (R)sus
sig (SE)
e /avo 1/074A “/VAG +/44 VIAVE \
e /avo YAARE V/AYO +/44 CAYY \
LVARR v/ev0 \/Yott * /AN +/44 AR Y
s Y Y/0¥Y0 At AN VAYO ¢
s eeo \YEoY Wl AN VALY 0

035 KMO =+/8 jluds .3 5 Ll g Cslio DalS Lol (glaadd 5o 4 o 50 (’b"‘;‘ Sl e esls(4) Jydr a5 L
(SNtmat o 5lo LT a8 das o OLis i)l S o5lel 3 g il Conlis Jole Lo (gl aesls a5

ub;6¢,@w\@‘w|)uw}gw)pg,w;ofj@uw?CM\ Ay 5 Olemand o Sle SO

4M§J.<JL::}::L§L§ a3a O35 I3 gan 315 555 L;)l.swwuwwﬁzﬁda Lol el



http://geographical-space.iau-ahar.ac.ir/article-1-3918-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 22:47 IRDT on Saturday June 13th 2026

VEY liasli A% o jlack < alen 9 oo oo« oalisl e Ll sale doliliad YA

ol C‘J?d.w‘ Lgl.ﬁe:‘b LY .J.AJJA olis +/8 b)’\f KMO AJLJ OJ‘J\.EJ ! ‘jLALG JA;J LS‘J"\ st_: r)y J"i‘j“:'
ol enlin Sl Lt ol ale Lo SOl VAV/OA LSl 68 5 o/

Ik us S 05l b s KMO oLl -4 Jsu
Table 9-KMO statistics and Bartlett's sphericity test results

KMO ;5 kil cus S 0505
Kaiser-Meyer-OlKi 1 oslizal L besls coliS o A
il s S 0se5 Approx. Chi-Square YAV/OA
il s S 005l df ‘a
Ak s S 05 Sig e

S el sl ol Gl gl o3 Slie Bl 555 o salitl a5 e 31 s als sltal s g
Ot s Ly e e ol sla ole + 5 Bl axdls 0 Sl s ke S s Jole 5 oo
it et et Rl Cand s S B G S el e S Jale 045 e
o2l> 0L (Ve )dotr 53 Jols o Jaw g ol (el by Aon ls G Sl iy 03 s sliie w2 = (55 5

NGO PR W
il gla Jole oy palds 5 e bty dons =V i
Table 10- Cumulative variance percentage and specific values of different factors
adsless polie
ol des o Le adl 50
YV/08 o lid e g
Yo/ve s 55 s o
\ATAY woym Plep lands o b
Vi/ge Wby o
o/\0 wo = 35
S s

Jde s 53 40 G msoden olacl 5l s 5 o Db 5w i ol s dlaily s S o ) o
2 Sl sl e G0 ey Sleslimal b s gl ad s SO s 2l » Jelse S0 e s MPSIAC

dax 5l aS Jule Llow s cglad o ou o iie i O S5 sla i) Sl ad s e UL
<32 (Honarbakhsh et al., 2019)ceas as s> sl S5 5 sy Olpe abaly g5l e o = b
5 Jelse 5wl pame Oy ey Sl 31 oS Sledbl s bl Ol e o ol a3 eale il
Ol an b bl Jle 5 s oS 5L e sl BB Syl Gl e Olsiny Kbyt csle bl

2 e Ly ble G psam pde b sl (G S Oledie Aol 5w a5 L sl Gl e 5 e 50


http://geographical-space.iau-ahar.ac.ir/article-1-3918-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 22:47 IRDT on Saturday June 13th 2026

v Ol ol 0593 geny ol o (538550835 LA el by 5 gy wad g5 Jalge daal gy (o) 2

5 obl B 5l s ey A s el ) g Jde pl ol sl Jsd BB gol] b 5l sl e Je
S Gl s s Bl e Sy s okl BB edd S gl & a5 b S3ledie dyl b s 050 b
Je 53 Gls gme s (S5 dasden 5 ol alse oS bl o pasitie odal s & g S5 e 3
Ui b Vb (Soan (Sdosa s sla bl 5 Jolge oS ol O sdins 0L Goiowd gl imes 515
e b ke Cans Sl 5l Jelse 48 sls OLES S MPSIAC e 53 1 gy L 5 s
Oljee 45 5l3 0L Jie (gl ol Sl ime gy b /) mlaw 53 1S5 5 5 (ol wlbta s, il b b
VY Ol 4 g 3 53 VUA Sl K5 a5 03 VUL Olgs e b 3 05w S @ s s
Sl o 5l Al e Jle s S s V0N Ol e el ad s IS0 o Sle 5 VWYY AS as e
s 4d g (SIS o pb 5 b ol (SUOL stk 5 ey 1635 S o S S8
ks OLas 1y VU (Sian 5 L3 g ool gaadl e w0 o sy wlol o Blae Slgany Ol 3550 55 Jolse
53 Jle 3 SSKa 3 5 WAL Dl ed adsm s o3 Jlu 53 S s (3 VY S eVl Glee gy Sl
Jolo (sl aosls 4z 53 5035 +/8 SlUEe KMO 5 iyl s S 0 g3l Sl bl ol oite 48 4 115
SUIYOINE b as s (6,08 das o LS ole a as 5 ol s uiliols o s o g dal g ol (gl 4l
Ol ek Gl ey b Gl Jele aw fgemme 53 5 o35 el ) Gies e sled Ll
S e L SRl sl pled Gulls SHTAT Wil 5 ol e (835 e bl 0 5 b
Sl s ,ls sl (Zhang et al., 2015; Salim et al., 2014; Ares et al., 2016) wlis s Jiass b ool ol
s 53 S B0 e sane 5 Jlse aen sl w53 S das e DL B 53 S 51 ) Ol
o ol Al 3 ed €l sl 4 ey s S sls e 5 G35 bl Ol B8 S s b ) s UL
b s Ol (Sbosnsss Glapite plal bbb 5 St Gl belse bais poul w0 e 03 O 55
22 g s b s el NS LU s ol Jelse Bme Sl Gaiow gl S0s Sl s ped remies
DLES 1y ol 5 s abaly (bl (6ls pme dil5 ol o Slgha U 5 o pie SO ot g 5 sl 4
Lo O S5 5 ) ads o s e (ol laadlie Lo 5w sla B Sl el eslaul Ll e
S el oLl 5 S Sl b gy BLE 55 bajaze 5 belse (Ol (ol e 28 4 p8 0 ine
Ll (8 a Oy g L35S el a5 soden 5 el ol Slels g ey badl il

g wly i el L5 e 0808 bl sy Jb s 2l 2sln 3 sl 3 eslial


http://geographical-space.iau-ahar.ac.ir/article-1-3918-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 22:47 IRDT on Saturday June 13th 2026

VEY liasli A% o jlack < alen 9 oo oo« oalisl e Ll sale doliliad ¥

References

Aher, P., Adinarayana, J.,& Gorantiwar, S.D., (2014), "Quantification of morphometric

characterization and prioritization for management planning in semi-arid tropics of India: A remote
sensing and GIS approach”, Journal of Hydrology, 511,850-860.
https://doi.org/10.1016/j.jhydrol.2014.02.028

Ares, M.G., Varni, M., & Chagas, C. (2016). "Suspended sediment concentration controlling

factors: an analysis for the Argentine Pampas region". Hydrological Science Journal, 61 (12):
2237-2248. https://doi.org/10.1080/02626667.2015.1099793.

Abdideh, M., Qarashi, M., Rangzan, K., Arian, M., (2011), "Relative assessment of active Infrastructure
Using Morphometric Analysis, A Case Study of the Dez river Basin, Southwestern Iran", Quarterly Journal
of Earth Sciences, 20( 80):33-46, https://doi.org/10.22071/gsj.2011.55134. [In Persian].

Asghari Saraskanrood, S.,& Qala, E. (2019), "Investigating the relationship between hydro
geomorphic properties and sediment production (Case Study: Qarnago Basin in East Azerbaijan
Province)", Quantitative Geomorphological Research, 8(1),164-146.[In Persian].

Fattahi, M.H., &Talebzadeh, Z., (2017). "Relationship between catchment compression coefficient
and its fractal properties". Iran Water Resources Research, 13(1),203-191. [In Persian].

Gholami, L., Sadeghi, H.R., Khaledi Darvishan, A.W., Telluri, A. R., (2008), "Modeling sediment
caused by showers using rain and runoff variables", Journal of Agricultural Sciences and
Industries, 2: 271-236, 10.22067/JSW.V0I122.1022 [In Persian].

Heidari Tashe Kaboud, Sh., Rezai, H. (2019). "Estimation of suspended sediment load values of
the river using colonial competition algorithm". Journal of Science and Engineering Elites, 2,
288-282. [In Persian].

Honarbakhsh, A., Niazi, A., Soltani Koopai, S.,& Tahmasebi, P., (2019), "Modeling the
relationship between sediment rate and hydrological and environmental characteristics of the basin
(Case study: Dez Dam basin) ", Quantitative Geomorphological Research, 8(1),105-117. [In
Persian].

Karami, F., Bayati Khatibi, M., (2019), "Modeling soil erosion and prioritizing sediment
production in Sattarkhan Ahar dam basin using MUSLE and SWAT models",
Hydrogeomorphology, 5(18):137-115. [In Persian].

Lamb, E.,& Toniolo, H. (2016). "Initial quantification of suspended sediment loads for three
Alaska North slope rivers", Water 419 (8): 2-11.

Motamedi, R.,& Azari, M., (2017), "The relationship between geomorphic features and watershed
sediment (Case study: selected sub-basins of Khorasan Razavi)", Environmental Erosion
Research, Fourth Year, 28: 82-101, 10.29252/geores.36.1.23. [In Persian].

Naseri, F., Azari, M., & Dastarani, M., (2019), "Optimization of sediment level Equation
coefficients using genetic algorithm (Case study: Ghazaghli and Bagh Abbasi stations)”, Iranian
Journal of Irrigation and Water Engineering, 9(3): 97-82, 10.22125/IWE.2019.88672. [In
Persian].

Pal, B., Samanta, S., Pal, D.K. (2011), "Morphometric and hydrological analysis and mapping for
Watut watershed using remote sensing and GIS techniques”, International Journal of Advances in
Engineering & Technology, 2(1): 357-369.

Patrick Laceby, J., McMahon, J., Evrard, O., & Olley, J., (2022), "A comparison of geological and
statistical approaches to element selection for sediment fingerprinting”, Journal of Soils
Sediments, 22: 1315-1328. https://doi.org/10.1007/s11368-022-03157-4 .

Pohlert, T., (2015), "Projected climate change impact on soil erosion and sediment yield in the
River Elbe catchment”, Springer International Publishing Switzerland, 97-108,
10.3390/atmos13111752 .


http://geographical-space.iau-ahar.ac.ir/article-1-3918-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 22:47 IRDT on Saturday June 13th 2026

Ol oo sfedi 0583 gy 5l 59 (5538, 90835 SLA Yol yly 9 o ey aad 93 Jal ge Lol gy oy 3

Salim, A. H. A., (2014), "Geomorphological analysis of the morphometric characteristics that
determine the volume of sediment yield of Wadi Al-Arja", South Jordan, 24(3): 457-474,
https://doi.org/10.1007/s11442-014-1100-8.

Schumm, S. A., (1956). "Evolution of drainage systems and slopes in badlands at Perth Amboy,
New Jersey", Geological society of America bulletin, 67(5): 597-646. GSA Bulletin (1956) 67 (5),
597-646.https://doi.org/10.1130/0016-7606(1956).

Shayan, S., Zare, G., Yamani, M., Sharifi KIA, M., (2013), "Analysis of the trend of statistical
changes in discharge and sediment of the catchment area and its application in environmental
planning", Iranian Journal of Applied Geomorphology, 1(2):37-50.
http://journals.hsu.ac.ir/agi/article-¥ A~ -fa.html,[In Persian].

Sharma, S.K., Tiwari, K.N., (2009), "Bootstrap based artificial neural network (BANN) analysis
for hierarchical prediction of monthly runoff in Upper Damodar Valley Catchment", Journal of
hydrology, 374(3): 209-222, 10.1016/j.jhydrol.2009.06.003.

Strahler, A.N., (1958),"Dimensional analysis applied to fluvially eroded landforms", Geological
Society of America Bulletin, 69(3): 279-300, http://dx.doi.org/10.1130/0016-7606(1958).
-Strahler, A.N.,(1957), "Quantitative analysis of watershed geomorphology Eos", Transactions
American Geophysical Union, 38(6): 913-920, https://doi.org/10.1029/TR038i006p00913.
Tamene, L., Park, S.J., Dikau, R., Vlek, P.L.G., (2006), "Analysis of factors determining sediment
yield variability in the highlands of northern Ethiopia”, Geomorphology, 76: 76-91,
https://doi.org/10.1016/j.geomorph.2005.10.007.

Zare chahuki, M.A., (2010), "Data analysis in natural resources research using SPSS software,
first edition”, Jahad University press: 309.

Zhang, H.Y., Shi, Z.H., Fang, N.F., & Guo, M.H., (2015), "Linking watershed geomorphic
characteristics to sediment yield: Evidence from the Loess Plateau of China", Geomorphology,
234, 19-27, https://doi.org/10.1016/j.geomorph.2015.01.014.

Ziegler, A.D., Benner, G., Tantasirin, C., (2014), "Turbidity-based sediment monitoring in northern
Thailand: hysteresis, variability, and uncertainty”, Journal of Hydrology, 519: 2020-2039,
https://doi.org/10.1016/j.jhydrol.2014.09.010.


http://geographical-space.iau-ahar.ac.ir/article-1-3918-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 22:47 IRDT on Saturday June 13th 2026

VEY liasli A% o jlack < alen 9 oo oo« oalisl e Ll sale doliliad ¥Y

Investigation of the Relationship Between Sediment Production factors and
Geomorphic Parameters in Sediment load of Mehran City Basin

Shamsollah Asgari

Soil Conservation and Watershed Management Research Department, Ilam Agricultural and Natural
Resources Research and Education Center, Agricultural Research, Education and Extension
Organization (AREEOQ), Tehran, Iran.

Abstract

Considering the risk of sedimentation in the watershed of Mehran city, factors and parameters
influencing sedimentation and the amount of sediment load in this area were statistically analyzed.
The purpose of this research is to model the relationship between the amount of sediment production
using MPSIAC experimental model factors and suspended sediment load using geomorphic
parameters and their relationship with sedimentation in the watershed. By a simple random method,
the basin of Mehran city with four specific sub-basins and equipped with a hydrometric station was
selected from the southern basins of Ilam province. In order to analyze the relationship between
MPSIAC model factors and geomorphic variables with the sediment of each sub-basin, statistical
multiple regression method was used. According to the results of the experimental model, the amount
of annual sediment in the sub-basins of Mehran city, Tang Bajak, Asan and Gonbad was estimated as
19.4, 16.8, 2.7, 12.14 and in the whole basin as 15.8 tons per hectare per year. The results of
investigating the relationship between factors in sediment production and geomorphic variables in the
sediment load of sub-basins showed that the amount of sediment production had a positive correlation
with geological factors, land use, current erosion status, river erosion and basin topography and was
significant at the 0.001 level. Is. The amount of suspended sediment load has a positive correlation
with the slope index, roundness coefficient, rainfall, roughness and basin area and it is significant at
the level of 0.001, and the amount of annual suspended sediment load in the sub-basins of Mehran
city, Teng Bajak, Asan and Gonbad respectively is 2 It was estimated 16.5, 14.5, 11.6 and 12.4 tons
per hectare per year. Principal component analysis and cluster analysis were used to influence the
factors and variables on the sedimentation rate of sub-basins. The results showed that the percentage
of variance explained by basin use explained 25% of the variance of all research variables and in total
three factors of basin use, current erosion status, geology and two parameters of roundness coefficient
and slope coefficient were able to account for 86% of the total variance. Explain the research
variables. Finally, although the combined model of this research considers many factors and variables
related to the amount of sediment production and sediment load, it has more significant and accurate
statistical results in the watershed system.

Keywords: Sediment, multivariate regression, Mehran city basin, MPSIAC.

Introduction

Sediment generation and sediment load is the result of a process that is formed by the input and output
factors and variables governing the watershed system, so the dependent variable of sediment is subject
to many variables and by implementing an experimental or hydrological model that is summarized in
several factors It is not possible to provide accurate statistics of this dependent variable within an
acceptable statistical error range. On the other hand, the relationship between factors and sediment in
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traditional researches has been extracted separately with linear results from the watershed system,
while the use of statistical models in multivariate regressions can identify the most important factors
or variables among hundreds of factors and variables affecting sediment. to extract statistics with
significance and this method can better introduce the rule governing the complex system of the aquifer
basin. In this research, by implementing one of the most famous experimental models in the estimation
of soil erosion and sediment called the MPSIAC model, which considers the most influencing factors
on sediment, in comparison with the sediment load statistics of hydrometric stations and taking into
account almost all geomorphic variables of influence. Reducing sediment production requires the
implementation of appropriate methods of sediment control and soil protection in critical areas of the
source of sediment production in the watershed (Patrick, et al, 2016).

Study area

The catchment area of Mehran city river is one of the rivers of Mehran catchment area in the
southwest of Ilam province with a geographical location of 46°24’ to 46°36’ east longitude and 33°12’
to 33°28' north latitude.

Materials and Methods

In this research, to estimate the amount of sediment production from the MPSIAC model, considering
9 factors (surface geology, soil, climate, runoff, elevation and elevation, land cover, land use, current
state of erosion and river erosion) By entering information layers into the GIS environment and
digitizing and classifying each of these layers, each of these layers has been investigated and the
effective factors in basin sedimentation and the effect of each factor have been determined based on
the scores obtained from the MPSIAC model formulas.The discharge and sediment statistics of 4
hydrometric stations and 12 meteorological stations have been prepared from the Regional Water
Company and Meteorological Research Department of llam Province. In order to check the correlation
between independent and dependent variables, data normality was tested with Shapiro-Wilk and
Kolmogorov-Smirnov tests in SPSS21 software. Digital height model was used to extract the
geomorphic features of the sub-basins. Using cluster analysis, watersheds were divided into
homogeneous areas. Finally, based on the studies conducted (Ziglear, et al, 2014), sediment modeling
was done using multivariate regression in homogeneous areas.

Discussion of Results

In this research, in order to investigate the relationship between basin level sedimentation and the
output sediment load from the hydrometric station using two methods of the MPSIAC model in the
direction of the influence of factors on sedimentation in a watershed and by using the relationship
between the influence of geomorphic variables on the sediment load of the basin from multivariate
regression methods, analysis Cluster analysis, factor analysis, which are among the common methods
in modeling the relationship between the amount of sediment and basin characteristics (Honarbakhsh,
et al, 2019), was conducted in a simple random manner in the watershed of Mehran city. Quantitative
information on the amount of sediment as a dependent variable and geomorphic factors and
parameters as independent variables can be cited when meaningful, lawful and scientific results are
presented in a statistical model. According to the process of regression modeling, the presence or
absence of a factor or a variable in the model should be statistically acceptable, therefore the final
model presented is due to being documented and valid from a statistical point of view and following
the correct modeling process according to The presented results can be cited and accepted. The
prediction factors and variables in the obtained regression model indicate that climatic and
hydrological factors have a significant presence in the model. Also, the results of the research show
that geomorphic factors and parameters have a high correlation with the rate of sedimentation and
sediment load. In the MPSIAC model, the results showed that land use factors, the current state of
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erosion, geology, river erosion and topography are significant at the level of 0.001 with sediment. The
results of this model showed that the amount of sediment production in Shahr Mehran sub-basin is
19.4, in Teng Bajak sub-basin 16.8, in Asan sub-basin 14.7, in Gonbad sub-basin 12.2 and the average
in the whole Shahr Mehran basin is 15.8 tons per hectare per year. be Among the geomorphic
parameters, slope coefficient, roundness coefficient, elevation and elevation coefficient, rainfall, basin
area and basin elongation coefficient were the most important factors in estimating the amount of
suspended sediments based on the method of decomposition into principal components and showed a
high correlation. The annual amount of suspended sediment varies from 16.2 tons per hectare per year
in llam city sub-basin to 11.6 tons per hectare per year in Gonbad sub-basin. The value of Bartlett's
sphericity test and KMO is 0.9, and as a result, the data will be suitable for cluster analysis. The
percentage of variance explained by each factor shows that watershed use explains 24.25% of the
variance of all research variables, and in total, three factors of watershed use, current erosion status,
geology and two parameters of roundness coefficient, slope coefficient were able to and explain 86%
of the variance of all research variables. Therefore, it is consistent with similar researches (Zhang, et
al, 2015)), (Salim, et al, 2014) and Avres, et al, 2016).

Conclusions

The difference in the amount of sediment from the results of the two methods shows that in the
watershed system, all factors and variables affecting sedimentation and sediment load must be
considered in order to provide accurate and meaningful statistics on the amount of sediment in the
watershed, so it cannot be used in the watershed system. The watershed measured only soil erosion
factors or only based on geomorphic variables. Another result of the research is that the introduction
of the priority factors affecting sedimentation and the output load of sediment in the watershed using
the one-variable linear method or experimental models cannot show the statistical significance of the
relationship between sediment and factors, but the combined use of component analysis methods
Mainly, cluster analysis and multivariate regression step by step explain the statistical significance of
factors and variables related to sedimentation with a suitable quantitative and statistical structure. Of
course, considering the different climatic and hydrological regimes of the country's watersheds, in
order to achieve an efficient model, using this method in estimating sedimentation and sediment load
in different regions can be fruitful.
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