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Extended abstract

Introduction

Indiscriminate and non-technical extraction of sand and gravel from rivers has brought many adverse
morphological and environmental effects. The negative consequences of river materials mining occur
under the influence of various factors. Examining the system of exploitation of materials from the river
also indicates the existence of many problems in different technical, legal, socio-economic and
environmental aspects. In this regard, the present research was carried out with the aim of identifying and
prioritizing factors affecting river materials mining and providing optimal river materials mining
management indicators.

Materials and methods

The watersheds studied in this research include Lake Urmia, Sefidroud and Heraz, Heraz and Qarasu,
Kerganrud, Karkhe, Karun and Sefidroud Bozorg. The required information has been obtained through
survey-type field research, by conducting face-to-face interviews and using questionnaires. The studied
statistical group consists of experts, specialists and experts of regional water companies all over the
country. The research tool was a questionnaire whose content validity was obtained by obtaining the
opinions of relevant experts and university professors and applying the necessary corrections. Cronbach's
alpha coefficient and SPSS software were used for the reliability of the research tool and its figure was
equal to 0.811. The items examined in the questionnaire were measured in three main sections, including
river characteristics, the status of material harvesting, the evaluation of technical, legal, socio-economic,
and environmental indicators of the effects of river material harvesting, and two general sections,
including the identification of the main indicators of optimal river material harvesting and the extent of
the impact of clause "and" of Note 8 of the 2021 National Budget Law on reducing or increasing the
effects of river material harvesting.

Results and discussion

The examination of technical factors showed that T3 items (river stability, hydraulic structures and their
lifespan) with a frequency of 16.92% and item T5 (changes in the level of underground water in aquifers
adjacent to the river) with a frequency of 4.61% are the most important respectively. And they are the
least important factor in River materials mining. Among the legal components of item L1 (weakness in
providing the necessary infrastructure for the establishment of control laws and regulations) and item L6
(lack of suitable infrastructure for crisis management in times of need) respectively with the frequencies
of 18.69% and 8.46% of the first priorities and finally, they have assigned the factors affecting the river
materials mining. The results of the study of socio-economic factors affecting the river materials mining
showed that item S1 (lack of laws and regulations to control the price and price fluctuations of river
materials) with a frequency of 15.38% is the first priority of socio-economic factors affecting the river
materials mining and Item S3 (migration process from (to) the region) is the least important factor
(6.17%) in river materials mining. On the other hand, item E2 (environmental effects of river materials
mining on the water environment of the river (plant and animal community)) is the most important
influencing factor in river materials mining with a frequency of 23.08% and item E5 (effect of river
materials mining on floodplains) with a frequency of 15 16% is the least important factor among
environmental components. Based on experts' point of view, indicators such as appropriate depth of river
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materials mining, distance of river materials mining from upstream and downstream structures, finding
the potential of a suitable river materials mining location, estimating the annual sediment load of rivers,
determining suitable river materials mining sizes according to the surplus materials of the river are the
most important indicators affecting the optimal river materials mining.

Conclusion

The results of the general investigation of legal, technical, socio-economic and environmental factors
indicate that the weakness of the legal components is the most effective factor in aggravating the negative
consequences caused by the river materials mining. Lack of sufficient and effective supervision at the
stage of issuing operating licenses, weakness in providing the infrastructure needed to enact laws and
regulations, lack of price control laws and regulations are the most challenging issues among the criteria.
Therefore, creating laws without parallel work, placing the regional water company in charge of all stages
of issuing operating licenses, and establishing strict rules in dealing with violators and continuous
monitoring of river materials mining operations can reduce the damages caused by the river materials
mining in technical, socio-economic and environmental sectors also reduce.

Keywords: Abundance percentage, Bed load, Morphology, Sand mining, Sediment, Watershed

Cite this article: Zarei Ghorkhodi, A., Mirhashemi, M., Shahnazari, A., 2025. Investigating management
indicators and prioritizing factors affecting the optimal river materials mining. Water. Eng. Manag. 17(2),
175-187.

© 2025, The Author(s). Published by Soil Conservation and Watershed Management Research Institute
(SCWMRI). This is an open-access article distributed under the terms of the Creative Commons

Attribution License (http://creativecommons.org/licenses/by/4.0) ®
[SMOom



10.22092/ijwmse.2024.365154.2050
http://creativecommons.org/licenses/by/4.0

&

Journal of Watershed Engineering and Management etul Sy pde g (owdide (g sele 4 585
Volume 17, Issue 2, 2025, Pages 175-187 YAY-VYO Glio AP F LY o)les VY ol
DOI: 10.22092/ijwmse.2024.365154.2050

gy Sl 9 99 Y30 Jolge (guiacaglyl 9 (o o s sl (w)p
6"05"3} @Lo.o

T AL e o oibld po 01 50 ! 5395 598 (o815 Lo ule
Ol sl sl (rmb @lin 5 (5559LaS pole olKasls (ol glie Cu pte sl ouilid )5 (gmiils
Ol sl (55l rm lie 5 (55 ,9liS pole olKtils ¢ L2525 5 (5 kol (555 Ggmiils T
Olrl el sl (reeb qlie 5 65,5l pole olSals Ol pusiige 09,5 cobiwl T

VESYIN 1Y iy gl VEY VY il s Gl

b guno 00y

doddo

oo 4 1) (g3b) (Smilame 5 (So3glsds90 llach DSl laailsog, 5l anle g Gb (808 g gy 0 Sty
pla owyp s oo 7, e Jelse U cou slailsog, mllas il e sladely cwl alils
- celaizl i o5 i sl iy o saste SO Syzs )| Sl e aliag, S llan s
P Jolse gyl 5 ololis Baa b yols Jiagh Liul) Hees 10 ol gl jlaoe solSaus § golaidl
A bl gy iy o o o el @il )l g slaslsog, mlae cuils

o o9y 9 Slgo

@55 35,005 )5 geyd g 3mSR g 39 ke eyl azlys Jold ey cnl yo addlle 9)58 aul slaoje>
slotrlon (bl b o talony 255 5 alhion Gias Gk 31 S 990 Sl el 535 35,00k 5 005
OB 2 5 plaase (bl )5 1) adlas 090 (5 lol mol> .conl sdel Cavoay sliion 5l eolatul 5 (550>
S b T e gl a5 09 slaslitisyy (gl Il aim oo ST )9S sl lailaie O sloS )
oy 3l Gagh Llnl bl cwl sael Cawods g3 Cldsl Jlesl g oRiils lolinl g b e Glaasis s
ol 30 ooy Sy50 55 ol Cewoty JAVY Jobae ] o3, 5 o 0sliiasl SPSS l381a 5 5 FLig,S (il
b o slaamin byl e bl Gandy s, slaThy Jelb ool i 4w B s
ol glaasls Slolis ol IS isy 0 5 gliliog, plas el Sl s jlasme 5 golamih elazz]
L pals o a8 JSVFe e azog 9l cot 0pas My an )—*-'L’ Olyee 5 slaileog; wllas ange cuils
b ozt (gl og, wllas cubls 5l 56 Il

aoyo b (el joe ok g (Slgyoee glaojle lsog, )l T3 (slaayss a5 ol s (8 else (o)
Slolp aoyo b (@og, jslme slaglsmul 5o (sreiny o g 55 Slees®) TS 455 5 o )s VHAY sl 8
Soadlie () s lalhog, @las cdlyy jo Jele (niceesl 05 5 (it coS e Seys FIF)

aliponh@yahoo.com Ll Jytus ®


10.22092/ijwmse.2024.365154.2050

VEF LY ojled Y ul> el Ca ke g oiige [ VVE

395) LB w55 5 (S Slpjhe 5 onilsd oy sl 5L 3y90 slacdlun el 53 and) LL 465 Joi>
S0y M 5 YAIPR laglsld ao o b i oy (o502 &lse 5o Ole Cande Glp ol slocslap;
sz 3 ol @l aileols plaisl oz a1y Glailog,; wlas oy » fige Jelse 315 Jsl slaca s
U &l ke 5 omlgd 390) ST aysf oS ol olis slailog, wllae bl 5 5e golazdl claiz! Jolse
S5e golaiil _elaiz] olge sl cuslyl auoys VOITA Jls auoys b (slilsog, pllas e blug 5 asd
cllsy jo Jele (aoy0 FIVY) o ilaeal o5 (adkain (4) 5l & >les Wg)) S3 455 5 slailsog, lae cubls
Aoy, ol lume p glailsag, dlas clils p gasjlase Ol B2 4,65 ( 3,k 51 .ol slailsog, adlas
g 22y VYA ol oo b slailog, mllae cutlsyy 5o il Jale o ipte (69l 5 (o2l axelz)
15 ol o esanlsS am 0 VD sl a0 b (lacutiocdew p sliloy, pllas il ,b) E5 458
oy alold bl py alie Gar 5 ol L Glulid IS ol8uy0 bl el S jase slodile oo
Loailig, ¥l gy b S5l bl cslio e b mlly cliog, Cassimly o CassYl (glaojls ;|
lae ae cBloy » S5 lagasls (n e alB3s; Shile gllas b ceslite clls p conlin plnal (s
Siwd glailog,

@loadlze ;o chns o5 sl (] 5l (Sl il 5 golazih eloizl (2 Bsi> e (IS oy n @l
2 Fhe 5 S Ol pas il Glailbog ) wllas culls 5l (AU ghe slavaly wiai5 o Jele 0 5 S50 Sod>
5 onls 3905 ey 5 (ilsd g Sl LS 3j9e SESLa ) el 5 Cand (510 0 00 Sl jgme j9k0 Al o
B s )8 Silse g eleB oloml dA o bajlre (i )0 Dlegoge (n Sl Ced S O e
Looyssp yo alpSecs bilss obul 5 o)l pose sbjome joao Jolp ads jo gladlaie Ol w550 (ol
(o sl i o plae cuilsy 5l Lol Sllus wilgs co culileyy Oldes i jals ¢ (380 Ol g (yualseis
Do alS 5y g larme 5 (golatil- elaiz]

59098590 ogmy o Sgld auopo Gl 05em e )b caule 5 (0 gl Sl 1 galS Lol

ale g opb Cubloy amiliy Koo e
Ly e sladme | cbio 35 ool ol
0 5 Dl {8 0,5 &0 s S
s 8o sl 5 o Slee aSly ) o BBl
s>l (Li et al, 2013) <ol aalgs ol
5 Silwosl> (gilwans ydai Jlee o loz,b
095858y ORIPl crge 9aS o b slaegyy
Abedi et al., ) ceol ool awle g b gl Lo
5 ool (o yiws (golatdl (gad po pizen (2016
Sl e slaleog, wlas YL coiS
u—“°l’ Gy balssg, Slgw, 51 cud)l 5l G
Ashraf et al., ) ool oals Slyee slaosgn wllas
(2011

dodfo

oosm La 45 [ESUEW- Lvy ‘va(deLaLw L‘b:\.ll}\bj)
SRR CESTUTCL I RIS U PR VE SR 0 | ) e e
P S 5 Slej 6% s g 00y bLS)|
dxwgl Xg, ,o .(Jang et al., 2015) was o lis |,
welor; g e Sop sleeisn sl g loyeas
Gawbe g b ohs Sl Alas i
9 29y C;.Cf;‘dﬁ Ll el ).h.\.’l.i)ls." 6‘4\3509)
» SR Sl Gen cage addlae (en
leﬁ GO (Gl Le‘,.ucb aS Cewl ooy Lam’l.&oj)
oy oyl (SGo3 50 ehisd da Dl 989 s
(Kamboj et al., 2017) s ls Jlsoa



yvy !/

e Jelse (ganiaslyl 5 (o pae slagadlis cw)

Cllo 3,50 40 LCalle et al., (2017) axlas
Gy ,> Rambla de la Viuda «lboy, o las
5 gl g ello ol as ol las Lol
IS )0 ie VIO Ges & SIS Crge Dligasy 0]
8 0SS o ST gadge cpl el ond alsog,
(SHoer o e B Glalssg; wlas el
3,5 stz 95 S (Sels8 9055 5 (S jlarre
=)y > «Lhehreghani et al, (2020)
a5 4 oS el gl o oL sailboy,

ol basle g gilepal,d jo anle 5 (o s

Gl akezsl ol creaslaie sladaly Ll o)l
Wlbbog, Jolo g i Glep lgw, cdile
@Yhog> Cd)b ol g (w; Sleloiz] oy 55
el 55 i dilsog,

oolaiwl b Agus et al., (2020) <, siwgh 4o
bl 4 wols oles HEC-RAS  Jlilay
5 JEEL alsss, L sboaly SLbl Sowsd
Ol ey Gl g O Jdoay Lad & (e
Boe Linl38l g CawaVl s (goicad Jdoay oSl
Shah  slaasl ool alas cuslsy 5l 36
&>y, ,o Mozaffari and Heydari, (2023)
5 8 oy i (53550 il o gy slre s
be B e il VW lawgle jobody o V- (Sl
osb o Alas clloy g eols Fy s o
a4 oS sbnl (pizmen (ewl 0095 plyagi
B2 BYe Bos g yio B0 (550 gl A2 Jsb
Vo ClldS 5l e ilBog, casopmly o e il
iS55k adsl Sl 4 50l

Hosseiny and Moradinejad, (2023) 23
5 mbe,d e aS ol las chd ailsog, o
S g e sl SeglS VO 3 (6l g,
Gl o las el g adly alS lesil feghs
S gy Sy s 48 oty e laosly
leog, (nl (Selsyen Jolas (95000 Lol Jelse
sl 0093

alozjl daaslsog, )0 Colled 4sS 0 ggame )
g ailsog, Jld, 585 S0 wejls pdlae culls
5] Cesbrzadled ol ) o o] STy s
Al (IS sl Josllygiws b anndS Sloy o

a3, Kiss et al., (2018) alox;l «liime > 5
Flas 3l oolaul 4 Lo Slhee sboojgn ounld
g 5 baoly 5 al cole @l lalsss,
Jolse 51 (258 llas 4 o llas opl il
Srra Lalbog) w5l agy0 ey (Ll
olul g olaidl il leeudled (pl 4> 81 ailes S
Ll ciinn asio pgyme Bblie ;o ohga (Jldl
Skl Lss g ail0g) pitacmsST 2 55Lk5 &I
.Javadi et al., 2019) as,ls )]

sy 0T L )9S slaailsog) (3l gamo g0 0
axlye lalog, wlae 51 (8pe olopo e
o sl S A Gl e abex il a5 wloas
33 99508 Jy liwjes Gliwl 5o 39 VL (b Gereen
9,5 olsl Ghaile bl o VB by g o8 ol
Jdods wilzog, w3l awle g b clloy
et 5 S5 ol 5 b bulyd (3500
dodilog) iy oldlol aile goasie ML
(WS Gmled (Sgee sleojle Gl
sales o glasl Lol a4 ol
PRSP SP0 S S D A A
Sl Jlisa gyelr 5 (LS el
Ramachandra et al., <Daneshfaraz et al., 2021)
(2018

Mahdizadeh Mahali et al., sloasl olol 5
b S Sples by JUS G (2020)
Ot 3l el GlailBog, Alas cul )l
@ Olgee gllas calsy (ctwjlaoe slassly
S sl Bblie 53 i aoli oS3k
Ol 02595 pR n el 4 gmy JEI 65!
25 o)lal (plis 4L ol 5 bl e
=,y ) Honarbakhsh et al., (2020) slaazsl,
ol ple,b fliwjed o 0g,aSis ailog,
Sadls o o o olis (ke 5 Jlmo ez
Ligie jsbay allbog, S OYAA b VTA
odls Fy o Jlaz U o/o0 o slosb o 9 e Y/6Y
Al s Pl Cenay ailsog, ol el
Sejls g 99y LR @S oge, g Lle S
ol las ) 0 Sl 5l S ol



VEF LY oyled OV uls

el Capde g geige [IVA

g il 55l plojen &5 ang Sy )b
Sipsdy il e 3 il sl alie Libles
Goncaglyl 9 plolid bodisl) e o 5l
@ 0 e SBloy laasly &l g S5e Jelgs
e sloasly (2alS 5 3520 Slalllae 5

Lol g4, Alas cuils

g, 9 olge
5 bl radilae 3yp0 allie ilKe etz
Lyt oeloly  Slllae  slosgume oyt
oS a5 bl 6928 4 (Solgiie e 5 Bl s
99 4,0 ul lojex Slewads 50 b Lol 90>
sl axals gl

gy ol o aadllae oy5e msul glaoje
g0 )8 g 510 Gl g 09 i gl 4zl o Juls
sl Sy 09 )00 9 (9,5 a3 )5 039,055

G Gle oo adlllas 8,50 athaie ;550 Slowwds o
(et g Jme oz Jold oy p 3550 lap bl
Ol Ol (OIS OldS (s S g3
3 pol Ghagh )0 dgei o)Al e g i)
5wl gleojer U5 o ailbeg, YF ggere
(O JS2) S5 )3 myp 9y90 s95 e laglel
Syge slaailssg; 5 gkl Cavpgd O Jouxr 5o
el o 4| sl 2 5

Momeni et ) s,ls Jlisay 6 pdbl e slao s
ol e BB e algs e 15 «@l, 2018
b ol s o I el oais (gas die)
Koehnken ) slos g ol )5 laailsog, 5l clbla> o
(etal., 2020

U e sladely alS g o poe nlple
o Lalso st pilis llas cilsy
Sloasls sal) 5 sloiml o oolazil o Bsix
Ahmadi ) casladilsog, 5l ags cblop &lp JSie
Oyge gl Wb Adlas s, (et al., 2017
s, bulys it BT 51 6ol o o 8,5
A8 Colas gl Ceeas |

5eS Glise Gblie o Lulyh go 4y axg L
gllas cilsp 5o F5e slajlre b5l 5 lulid
ol colae g e sladely A8l 50 pee (S
Hosseinzadeh et ) <ol angs (5,00 0,00 Sgwds
.al., 2018

Fyes &S aasee ol iy Sllllas (o)
Jolse g 009 pdlae cuiils py SIS 5 la iogsy ooas
a8 518 g 8590 yeS SIS Cnl 590 2 e
al lilEss, wlas coilsy adlas |5 ool
5 ooladelarxl o (Boi> (S8 Jelse
Cuglgl 5o ladsly WadS g 59 » Phe (S ilare

Loolal Copse il Ojpe )0 s S 8
 ohlas plgior Jgel onl ooles (85 ka5 5o
szl s bk Gk 5l s ol ile, Bl

=

W)y )80 6L&b43l.">é5) 99.039.‘0—‘ J&»:J

Fig. 1. The location of the investigated rivers
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Table 1. The list of investigated rivers in each province

Row Provinces Rivers

1 CharmahalVVaBakhtiyari Bazoft, Mashayekh, BeheshtAbad, Sabzkoh, Karun

2 Ghazvin Kharroud, Shahrood

3 Kordestan Gheshlagh

4 Golestan Khormaloo, Dough, Shastkalateh, MohammadAbad

5 Gilan Polroud, Karganroud

6 Mazandaran Tajan, Babolrood, Cheshmehkeliyeh, Talar, Chalakroud

7 Tehran Jajroud, Hablehrood

8 Lorestan Kashkan

9 Khozestan Halayehjan
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Table 2. Interpretation of Cronbakh's alpha coefficient (Chehreghani and Hosseinzadeh, 2020)

Row Reliability level Calculated alpha coefficient
1 Excellent >0.9
2 Good 0.8-0.9
3 acceptable 0.7-0.79
4 medium 0.6-0.69
5 poor 0.5-0.59
6 Unacceptable 0.59>
(Chehreghani and Hosseinzadeh, 2020) & ,SCJ gl 357 i (wlbide - ¥ Jgu
Table 3. 5-option Likert scale (Chehreghani and Hosseinzadeh, 2020)
Very high High Medium Little Very little
5 4 3 2 1

Sgh 50 (2l 990 (e jlaime g eledzl ( Boi> b Jelse (o St —F Jou
Table 4. The most important technical, legal, social and environmental factors evaluated in the research

Legal criteria

Technical criteria

1) Weakness in providing the infrastructure needed to
establish control laws and regulations (L1)

2) The non-uniformity of the laws established for river
materials in the two sectors of mines and rivers (L2)

3) Inconsistency between the relevant institutions to solve the
problems of issuing exploitation licenses (L3)

4) The influence of unrelated or mosaic government
institutions (L4)
5) A suitable infrastructure for guaranteeing the

implementation of the terms of the agreement (L5)

6) Lack of proper infrastructure for crisis management in
times of need (L6)

7) The need to have comprehensive guidelines for River
materials mining (L7)

8) Adequate and effective supervision in the stage of issuing
exploitation licenses and the stage of River materials mining
operations (L8)

Environmental criteria

1)  Environmental effects of River materials mining on the
dry environment of the river (noise pollution, oil pollution, dust)
(E1)

2)  Environmental effects of River materials mining on the
water environment of the river (plant and animal community)
(E2)

3) Effects of River materials mining on river water quality
(E3)

4)  The impact of River materials mining on soil erosion (E4)

5)  The impact of River materials mining on floodplains (E5)

1) The relative effect of River materials mining on the
geomorphological, hydraulic, and dynamic characteristics of the
river (T1)

2) Change in slope, roughness coefficient, sediment
load transport pattern and bed particle granularity, displacement
of pits and ponds due to the River materials mining (T2)

3) The effect of River materials mining on river
stability, hydraulic structures and their lifespan (T3)

4) The relative effect of River materials mining on
discharge and flood damage rate (T4)

5) The effect of River materials mining on changes in
the level of underground water in the aquifers near the river (T5)
6) The effect of River materials mining time, River
materials mining interval and River materials mining type (T6)
7) The effect of the lack of a comprehensive database
(T7)

8) The effect of receiving technical advice and
conducting basic and feasibility studies on perception (T8)

9) The impact of expert labor in the River materials

mining department (T9)
Social-Economic criteria

1) Lack of laws and regulations to control the price and price
fluctuations of river materials (S1)

2) Increase in water treatment costs (S2)

3) The effect of River materials mining on the process of
migration from (to) the region (S3)

4)  The cost of rebuilding the destroyed structures of the river
basin (S4)

5) Maintenance costs of river structures (S5)

6) Impact on agricultural lands, residential
historical monuments along the river (S6)

7) The impact of River materials mining on crops, economic
activities, activities of fishing units and job opportunities in the
region (S7)

8) The effect of public education regarding the River
materials mining (S8)

9) The effect of social tensions caused by the River materials
mining (S9)
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Table 5. Prioritization of effective technical factors in river materials mining

Object

Code  Affluence Frequency Preference

The effect of River materials mining on river stability, hydraulic structures

and their lifespan 3 22 16.92 1
The relative effect of River materials mining on the geomorphological,
- - A - T1 20 15.38 2
hydraulic, and dynamic characteristics of the river
The effect of the lack of a comprehensive database T7 18 13.84 3
The impact of expert labor in the River materials mining department T9 17 13.12 4
The effect of River n_“la_terlals mining time, River materials mining interval T6 14 10.76 5
and River materials mining type
Change in slope, roughness coefficient, sediment load transport pattern and
bed particle granularity, displacement of pits and ponds due to the River T2 14 10.76 6
materials mining
The effect of receiving technical advice and conducting basic and feasibility
. h T8 10 7.69 7
studies on perception
'rl::: relative effect of River materials mining on discharge and flood damage Ta 9 6.92 8
The effect of River materials mining on changes in the level of underground
- - - T5 6 4.61 9
water in the aquifers near the river
Total 130 100
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Table 6. Classification of legal factors in River materials mining from the river tissue
Object Code  Affluence  Frequency  Preference

Weakness in providing the infrastructure needed to establish control laws and 1
regulations L1 23 18.69
The non-uniformity of the laws established for river materials in the two 2
sectors of mines and rivers L2 19 16.79
Adequate and effective supervision in the stage of issuing exploitation licenses 3
and the stage of River materials mining operations L8 18 13.94
Inconsistency between the relevant institutions to solve the problems of issuing 4

A L3 16 12.40
exploitation licenses
The influence of unrelated or mosaic government institutions L4 15 11.63 5
A suitable infrastructure for guaranteeing the implementation of the terms of 6
the agreement L5 14 10.76
The need to have comprehensive guidelines for River materials mining L7 12 9.33 7
Lack of proper infrastructure for crisis management in times of need L6 11 8.46 8
Total 130 100
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Table 7. Prioritization of socio-economic factors effective in River materials mining

Object Code  Affluence Frequency Preference

Lack of laws and regulations to control the price and price fluctuations of 1
river materials s1 20 15.38

The cost of rebuilding the destroyed structures of the river basin S4 19 14.61 2
Impact on agricultural lands, residential houses and historical monuments 3
along the river S6 17 13.07

The_ irqpact o_f River_materials mi_n_ing_on crops, economic activities, activities 57 16 12.30 4
of fishing units and job opportunities in the region '

Increase in water treatment costs S2 15 11.53 5
Maintenance costs of river structures S5 13 10 6
The effect of social tensions caused by the River materials mining S9 12 9.24 7
The effect of public education regarding the River materials mining S8 10 7.69 8
The effect of River materials mining on the process of migration from (to) the 9
region S3 8 6.17

Total 130 100
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Table 8. Prioritization of environmental factors effective in river materials mining

Object Code  Affluence Frequency Preference
Environmental effects of River materials mining on the water environment of 1
the river (plant and animal community) E2 30 23.08
Environmental effects of River materials mining on the dry environment of 2
the river (noise pollution, oil pollution, dust) El 25 19.23
Effects of River materials mining on river water quality E3 27 20.77 3
The impact of River materials mining on soil erosion E4 27 20.77 3
The impact of River materials mining on floodplains E5 21 16.15 4
Total 130 100
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materials mining
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