VAP Slias s o0 oslad oler Jlo oSG 5 O mlio cblis 4 2

ISSN 2251-7480

dwlo g o Cudld g 51 93 &lddg, (Blro Olgmy (Guadild Ol puds
(319 4629 153,90 axlllne)

¥ I3505%00 )3 dyldgus g ¥ Bdlo Ui yiges i

Ol 03l EVENW-VUEAL £ 5 ¢ uside S 5 oSS £ pnnde milie odSC2I1S K515 pml mudige 03,8 3kl ()
sadeghi@modares.ac.ir:ls e J s st 5°

Ol 03l EUENW-YUEAL 550 ¢ uside S 5 oSS £ pnd b adSTESls (sl sl ntign 09,8 (st sl 2015 (Y

WYYV o )l VPRV il

LXVLES

e sl Cem3lama (6L g oo (2218 g (5320000 o lio ot slaofgy 3 (SlB3g) Gl dhges 03 Joo Slgwy (dmibe 9 move oms
o Sl o ams &l o] ()i mguy bylpd 5 S5 5 Jo> aou,b aligu) liie 3550 )3 sage SleMbl S5 e )3 ojll sla o 5 4326 Adl
aly Sl g e 5 (58 Catlyyy oy B b ghpajle il )3 Sly B, )3 Sl Gl w5 )15 g 3000 565 Glpl > 9T e
5y90 S5 (b il oo Cawdpmly g CandVU 5l g)ld pdiges pelaie oyl (gly 8 S plool dulo 5 cpb Cldld g Jore Cawd ol 5 CandYl 3 Blee Slow,
sadie zl sl (gl o Master Sizer olKiwd jl slee Glgwy (gaidily jolaiody Cdpdy pbol WAY olo (63 U WA rony 5l dilale &0ty dllucSy
9,50 VAY 5 o/YF 5 DYe &l yis &ials o sl s gults Julow 5 35 A5 o3lizs] GRADISTAT l58la s 51 (Su,iS 5 (Ssz ((Sidy03 koo
Gl 039y pexio 9)See VXD B YN (g &by o 55 @lyd 03l (ke g (59,80 Re/YF B VF/VY 5l DA izmon 5 05,500 W/FY U Y/VY 5l Dae
5 Calld jlheil pie il (£S5l 9,Se VYA B /AN 9 —o/YY b —o/AY FINA B YV jl cuspay (SaiS 5 (o ( Sy Ol dteld pioran
Slgwy saoals gla Sy p e g b Cutlyy (las o dne Sl 3925 pas odes Y3 lsicd plyices | adllae 3)90 (olse Sl (6l piges sl Jore Alols

g0 (B fly wbdg) 3 3lee

W2y, (wdige 59lS e £y wlBdg, fbguy (sl )5l il lao g WS



L).\,wo}gé.\ha /\5’

slesbe sy o 55 5 LS (o0 5 Ges U5
(Yero OLa 5 Rinaldi) syls o 53 1) lesls
Loadaly o e sbos Ko b Ll it 05T
w8 Sy altng, L, L Sl glacdss b
Sls gt S50 (Y00 A) O 5 Williams .l
olSasl 5 BExe wlag,y 5 slae Sl L3 o3l
L3Sy |y e Sley wlie s 5 Thorverton
U3 Gy i Vs Lol s Jol mls
asly clsee Sl sl wlide 53 Ol guails
JSLMZ b Sy 5o (YeNY) O sa 5 Blanchard ..
Sl m5 5 5 e b O« sy SBlE ) e
Sle b g F e il @l kN s sy
lad sad aaa 3 3l QLS o> Gb A3 sad gyl
S Ghee b Ao pn A 5l Sy il S gladped
RCIU I W KO- PP R\ S| BT SR
wor 4 (Y4)Y) Kiani Harchegani  Sadeghi
03 Gl Slgu) ghudils jo anle 5 8 Ddee Sl
S sl olas oLl c;l:.; Al p S albtagg
Sy o a Susy adk gladl 5 o8 sl
Sl atily Slgwy gduails oeol J:;L" ‘):59]
G Copde Doyl oS Jlash b ees
s g anle 5 b Osles Sl gls e e S 5 Sl
Sy laaltsg, ey B s Slal glacdlss
3 LA .,\.SL? adleie uT @l;p b ()15 00
Sladllas 55 (WWAL) O 3 50 Jotls Sl
oy Ao U G0 e 5 op Sl )
Do Sl dax 5 Sl sduails slassbl
ol s el L3 e e 1) (SudS 5 (S
Chns (Sadsgr bl Slsw, opl & Lk
5 lo aib e Gomte sl SAES 5 (o s
SAadls w5 4 laddlas 55 (YWAA) d&}ﬁdw
30 208 5 oS gl 058 il Glas Sbpe
GRADISTAT (5,13lp 5 Lams 3 odd Mol o

4o e
Sl ST 1 36 gy W5 5 S il b
5wy b Gl il gl e e
D5 b cos sl sl e K oS Ll 2
olayd a5 (OYAY O 5 Bslo) das e
JUI L 85 ol 1 e &gy 3l gy oy S
spmse Dl b Jom O Beg bl x
T ol s Gl Db st glibiags by
S 238 o BBl Slses 4 Gl LAk e Jl
Copon iy BB Ode L Sl gabaulsa
SOl b b e JUl 0L el 5 035 Gloo
JUS s s s Baels 631l ety s Sliga
S s e b oa b ocilse gl S8 s

(\YAQ
S S5 il 3 S Gl Sly3 ol
5 M, 5 JEEl T S el Sl
(S G 5 o) IS e il ol U xS
b Sl 5l 6ok b a Sl e (OFAA
Gy s (Gl s el e gy 3 gl
a3l eslizal L Sl ks sl tsy ppses 3
(S (S Ko S anil (WS andl 3
5 Williams ¢V ev O, Kaa 5 Walling) <o 25,
Yoy OLKa 5 Blanchard Yeer O Kaa
s s, s (Y+)Y Kiani Harchegani s Sadeghi
e s e Sl (Sl a0 3 S
Vol il o sy 95 1 93b5 el 31 OT (sl
s basle 5 b sl S sl Sl glacdlss
5 S g b Olps 53 pess Sl OL 2 255 02
Fang ; Walling) L& dalgr glaltsy; jLs ola )b
el anle 5 b Ddas Sl &S ggme o (Y00

50U e SUL ol ciiS alS s L

'Suspended Load
Bed Load

A licas )/ Y o yladi /a Hlga Jle



A Glicss )Y o jlah /a )l Jlew

WY /0l aileag 63,90 andlbn) duwle g oy Cuild 5 51 50 Ails 595 (3lre Sligw )y (audils Ol puts

asls B U":' SEEY) g;...;l\éj.: oj:.i 9 C}) L: 419_:‘)

L Sy 9 5lse
als ol e Sl slwsy cansVL 5 Lle 5l Odas
03 b e abisy, sl s s Ol el

105010007 10 iy sl ejpm s Ol iy

FPAY WE Y T s g or Y
Weos b0 gl lawge ol ol 3 Sl 5 oe
5 e YYOr 5 YV 5 sl sl s Blas gl
sl glact o 31 YL e VA Ol Lo 5o gl
aale 5 b il ol Gl sl & bl

O gy 4 gas s 5 3L Glae Dby (gduails
2 oS s gedS B Ly sl gl e s LI
0P sk s slael - o3 51l 555 daw
BL) L;J})J:Aw.]a;‘r:u QU«QL«T ‘-;.u)lwb g‘_}g‘.).}
(Sl sy Pl Llg 5 do L S bl
ol (Oslas Caws 5 CawsVL s ks 0 éal.&.a
Slale &) got Al Gouse S b ($ols paised
Sl Tl ol VYA el (o3 B TR ag
oo paiges iy b lnl Glas gy (Gul3 gl
Fernandez et al, ) A& ani 1) K Sadl
Edwards) <35 &jsm (ool paises sy,

YA (g sdgs €444 (Glysson

Dl oae (6 i (Gekas LS Lol @L:.} Al
03 Gl Sl el ms Gl s S
5o (\Y44) <=l3f> 5 Blo Ll o35 S (gailta g,
[ O VR O PR VS SR AP
O Sl el 5l L5t S S slacdls
OLdsle S galrog, 5o 2w 5 Glee L Jll
Db MR asle 5 pd Sl Sl e &S L sad p3lel
Lyl 4 cand Glas 4 o L cd 5 s DL Gl
el Aoy Ve 5 80 IV U Lo 5w Sl O
4 emmgs 5 (OYAY) (o SIs 5 Sl ool asl
Sl Jels 3 Glas sy D3 Il w55 o
aS osls Ol C,L; Ay p RS Al 5 pame
S s il Loyl 5 s aliag, ol Glee gy 3
YOY/M B /AY (g ks o3l 53 (guls paised ol
A3 AV Sltie b o 3 5 azils i 0y ,See
e Llesls LSS ) Glae UL S5 Lol (e
wslo 5 pd Cdls 5 SKoL &S 5y OF 5 S =k
Lol 1y lae LU alscdys L3 ilisl s age JHE
Ll 5l Gdme Clils 5 g 4 a g bl 03500
Dskea Cils Ol Cl;- ol csslaBl 5 elon]
Sospd s ey g S LS 5 o ple
Lol Guuails s 5 Ghae 3lge (g, So3I00 1 AL
ladaly O s 5 S 5 e Slas slassly 3
soosls DL, s Lyl i js alle 5 8 il
5 sete SLIBL B syl e sgmsa |y Ol oyl
Jl s ge 351 O el 4 5 bl S8
Sl gty 5 Slogas Gplyeis SOl
sl s Sl clse gladdles s (glalta g,
Dot el 43S I3 a5 se S0S b Ll 2
Oslee il o 31wy Bda b Sl g bl
Slacdts o5 o idsene Sl S Olsen anle 5 2
3oy a4 Ok Olial Iy alssy, 5 S

33 (’JN OBl 34y 5 o e (Shash Ay



J),wo)égé.\ho /\/\

Oy Olal 53 31y sul 050 55 awle 5 b Sl p Odas (5,815 g N JSS

)bﬁ\(ﬂf )\ B J%ij bJ._.?-b Llale wL:E.A BL) 2010
Sl ite 6l ime M| ey sliies, SPSSIO
&L..»Ju,u_l.i 9 CMAJYL: DL él;u C)Lg}.w) ol 6;0)\.1;\

~)| J“;'Qj}i 093 J‘}J’ B 4"““L° 3 uv*;’ UJ&‘ W‘J).:

A eslanal it [;jﬂj

Cou g mli
52 Wbale elide 5o Glae Sl gdoalls gla S5
tslin ) ol ol cpimes el 0d 1Y S
a3 s Glee Olsey glualy Dlo st &bl

ol 0l A= Y d‘}.\z-)J axJlas J)jﬂ().)s;ujl

o B e & Ghae 5L skt sy sladped
elige S la3T 4 (suails sl casle e Sl
oas Sl 5 Jame Sleal Olexr dgd oKl O
<.l L Malvin os,5 L) Master Sizer
AVA G v/000 o (g had gauls L old (g, Se3lul
L3S el Ghae Slge, ghuails gl (055
(S (pSle glaadlie sl shed e
Folk pwdia 5 orms 5 sla s a0 SheiS 5 Sox
# Dav Do Dy, sl i e s (\4071) Ward
GRADISTAT i3l 5 51 ¢ oliis 5 03,50 o
slaesls gads s eslaal (Yo+) Pye 5 Blott)
Cdipmly 5 ComdVl sblis 3 Glas Sbsesy (bl

Excel )|J.e\r).: B ULAJ}i Se9S 2 PR v 6/,50)\.,\;\

Y Gl )/ Y o jladh [ ylg Jles



A Glicss )Y o jlah /a )l Jlew

18 /0y aileag 153,90 andlln) dule g (i Sl 5 51 50 AilS 595 (Blre Sligw )y audils Ol puts

31 03l b Shan gy 048 (5 S 03I00 sla e 1 il glasle 3 aule 5 (p5 Ddae Sl 36 (b amlie S Y Sy

t 3405
Sl s o t soobel s34y slre ol Slae Bl - L

e

AV AR " o/ Y (e dee) Dy

iR —\/V» ) VY Y/oY (o ses) Dy

AN ~\/ov " 0/A0 Y/YA (e see) Dy

Y Syt N Ya\s \AL! o he) o Kibee

/YA VY 1 XY V4 SAd e

VY AL N /) /00 S

VA A N /oY /oA Sdas

YN Sl cs e SaiS 5 S o Shdjs 55l
0351 05w VYA B VAR 5 =TT B = AF JUFA G
Gols i ses slaele ST 55 ol 65l u,:il.w !
LS s Odee Cewsml s We Sl Odee
5 Wby g 55 Loswase G580 slacls
-Mena) & 3 Jdsa O x> e Ol5 Al
S a3 glasle 3 (Yo u) (OIS 5 Matinez
Lol bl Ml an STl 035 Odre CowdVL
EE e ey bl w8 S5 sl s (F Jsix)
5 oy b Shiie bl Sl ekl Cowsw
U b bols 1y b oIl 5l (s 5o s (saials
RS s s b s S ) sl 4 s
s Blott) (\aev) Ward ;5 Folk . Sy, Ll
o5y wlpy b ads SOl 5 e (Yor) Pye
Shls 5o addlas 3550 sla ane SuiS R Y
T N VGV By W sl Db pme s
(or g St oy Slaosbl (i
Sl e Lyl d 5o Glae Slge A5 Lol
sl 03 9 dxdllas 5 40 LgLAJ;J So sy eV cla..~
o > (Y)Y Kiani Harchegani , Sadeghi)
Ghodils ol (5 So3lkl sla e i t O el =l
(V dsdr) lmss oo oo Gl Slse,
Lol Ol gdudls sla pate (515 ome D

L N R e L T

il Ll pd 3 Ghae Sbge, Gl S S pd ks
Ll 51 g s potd ol SOl 3 S 5 Sl
35 St s oLl P> s me e bl
Gl ol Glags sk 5 e 25 Odee
B Y/YE 5l Dov 08w VY B2 /FE 5Dy &l s
QNVE B VAT Sl Dyl s 5 05,5 VYLD
bl ol 2058 mld Cl o35 ine 05 S
Il 835 S 5 e (Y22 A) 0L 5 Williams
s> Humber 5 Tweed €55, 55 Glae Slgu,y &I53
w3y @L:j woarg Lo calbe Sl sla ulids
S S sS 5 s b Glae Slise, o) eal
O 5 Blanchard) 05,Ss W s Ol A
Skl & g glad s Glae Slgey gln (Y40
4 = eVl Cla..d Oh ek aned Sdae dlse 35
Glae sy ladd el 53 3 o3l L Sle AL
03 e 5 Sl (Clgunyl s sleele
-anly oS Sl Odre Syl 31 5 s Odee VL
035 e O350 VV/E0 B YN o a0l Ol i ¢
L ST JUINT LTIV uf.x.ﬂ)? O R sl
23 ShES 5 Sadser 5ol e s 53 @l
VL 3 tiinl 5 e O3 OLT G el slacle

ks auls &S o3 O Cawsiml 5l S A Odee



L).\,wo}gé.\ha /Y’

L.CQL&{})J&.’UL} g JJMng c.).C.u»- u.gbha

6ﬂ.lif4g » slol=sg, anwle O sals J._,L?
Yv=10 (Y)Y S

Sl WA o S8 s LS 5 e Sole
Glre Slsmy b3 oilll w35 Sl s S
Sl dige 5 pole dome S sl
AT L)

o YA O oy ey 5 ke ;.C;“JL:J S
SWs G5 e 5 ps Sl b Sho
s Sesls e aL<»L3 .59yl

Slras s Sless Shlep el ATVE L o Jse
o Sl el s s 0T L ke 5 K
Lol ar 05 S iyl wlid )8 bl s Ol
o YEY (i gl o8N

Clr e M (63,08 55da ATAT e (gl
asio 8805 oSl Sl Lasl oy

Dl e ey JEE YA o S

S el s Rl A sl ol Lisl
i VAT 1.(:_5.5 ub_—

Blanchard, R. A., Ellison, C. A., Galloway, J. M.
and Evans, D. A. 2011. Sediment concentrations,
loads, and particle-size distributions in the Red
River of the North and selected tributaries near
Fargo, North Dakota, during the 2010 spring
high-flow event. U. S. Geological Survey, 27 p.

Blott, S.J. and Pye, K. 2001. GRADISTAT: a grain
size distribution and statistics package for the
analysis of unconsolidated sediments. Earth
Surface Processes and Landforms, 26, 1237-
1248.

Edwards, T.K., and Glysson G.D., (1999), Field
methods for measurement of fluvial sediment.
USGS Open-file Report Book 3 (Chapter 2): 1-
97.

Fernandez, S., U. Villanueva, A. de Diego, Arana,
G. and Madariaga, J.M. 2008. Monitoring trace
elements (Al, As, Cr, Cu, Fe, Mn, Ni and Zn) in
deep and surface waters of the estuary of the
Nerbioi-Ibaizabal River (Bay of Biscay, Basque

4S 355 ke Ol o ool Cwisay CL“’ 4 oax g
03 addlae 3590 Odme 3l (615 pa sed (Sla fme ol
e 5 dgdoms Aol 3 Odas il Lg)l.lfjnj‘l_? SLs
e 53 536 e Tk 5 e O3lae dlad ) pand
sdes |3 Olgea Ol e 1y AT 51 56 glacdles
S oawle g ph s Odme s pme FI 3 pie
2oy s, 53 Glae Sl oy gla S
Sl pla gl 4z S1ossed e o
ol St Sl s bl seuss ok bes 28
Lol poe ol Sl Gus 5 o Seslul e

S gh o aeo 5 Glae Olsany (gduals 5 lde O juaS

6)‘)<-"L:“

S Sl Gske gbotsls 3l OBae g
o S Salem sy 5538 Ol 5 OIS s
yls 1y a5 JLS Ve e YN Y

&b o g3

QT@L:.}JAMLAJOJJ\:J}S.\V/\/\ R PR IS o
2Bl Wbagy s b e oS i
AN SVE0 (NYE (LA et 4ol fuas

sl GG AT o by e o Bile
S8, 53 e 5 Glre L JW Olge 5 anls
3ol Gl GHES ey S
Vot WG 0l S S o mle g e
R IO

e LJ:K}JA S 5o e ety R W
anloy 03 Oslee Clils 5 o o3 131 VYAY
e RLAS s s WP R Gk
ooz TV =Y g e ke Sler S5
i VYAV

<ly3 o3l &F AYay £ S DT R W
osmS w3 e Sl Jeolsh 5o Glas s
AT-VT LY Sk 5 O e blis 4 0

A licas )/ Y o yladi /a Hlga Jle



A Glicss )Y o jlah /a )l Jlew

YV /(Glg ailsag, (63, 90 ardlbn) dwle g i Cuiils 3o Sl 55 Al 39, Ghae Oligw ) (sI04ild Ol puds

Walling D.E., Fang D. 2003. Trends in the
suspended sediment loads of the world’s rivers,
Global and Planetary Change, 39: 111-126.

Walling D.E., Owens Ph. N., Waterfall B.D., Leeks
G.J.L., Wass P.D. 2000. The particle size
characteristics of fluvial suspended sediment in
the Humber and Tweed catchments, UK, Science
of The Total Environment, 251/252: 205-222.

Williams, N.D., Walling, D.E. and Leeks, G.J.L.
2008. An analysis of the factors contributing to
the settling potential of fine fluvial sediment.
Journal Hydrological Processes, 22: 4153-4162.
Walling, D.E. and Fang, D., (2003), “Trends in
the suspended sediment loads of the world’s
rivers”. Global and Planetary Change, 39: 111-
126.

Country). Journal of Marine Systems, 72: 332-
341.

Matinez-Mena, M., Castillo, V. and Albaladejo, J.
2001. Hydrological and erosional response to
natural rainfall in a semi-arid area of South-East
Spain. Journal of Hydrological Processes, 15:557
- 571.

Rinaldi, M., Wyzga, B. and Surian, N. 2005.
Sediment mining in alluvial channels: Physical
effects and management perspectives. River
Research and Applications, 21(7): 805-828.

Sadeghi, S.H.R. and Kiani Harchegani, M. 2012.
Effects of Sand Mining on Suspended Sediment
Particle Size Distribution in Kojour Forest River
Iran. Journal of Agricultural Science and
Technology, (JAST). 14: 1637-1646.



Vol. 4, No. 2, Winter 2015

ISSN 2251-7480

Granulometric variation of river suspended sediments due to sand and gravel
mining (case study: Vaz River)

Seyed Hamid Reza Sadeghi'* and Sudabe Gharemahmudli’

1*)Professor and, Department of Watershed Management Engineering, Faculty of Natural Resources, Tarbiat Modares
University, Noor 46417-76489, Mazandaran, Iran Corresponding author email:sadeghi@modares.ac.ir

2) Former Msc Student Department of Watershed Management Engineering, Faculty of Natural Resources, Tarbiat Modares
University, Noor 46417-76489, Mazandaran, Iran

Received: 01-09-2013 Accepted: 17-03-2015

Abstract

The correct determination and prediction of sediment transportation by the river is very important for water
resources management, flood reduction and environmental sustainability projects. Analysis of sediment particle size
can show important information about the origin, history, transportation and deposition conditions of the sediment.
However, this matter has been less considered. This study was therefore conducted at Vaz River located in
Mazandaran Province to investigate effects of sand harvesting on morphometric characteristics of suspended
sediments at upstream and downstream of the study mine. For this purpose, monthly samplings were made at
upstream and downstream of the mine from February 2012 to January 2013. The particle sizes of suspended
sediment were measured by Master Sizer and corresponding distribution and specifications including mean, sorting,
skewness and kurtosis were also analyzed by the GRADISTAT software package. The range of variations of Dy,
Dso, Dy, and average particle size of the study samples were obtained as 0.34-1.12, 3.24-13.41, 14.12-90.74 and
3.19-11.45 microns. In addition, changes of sorting, skewness and kurtosis were found from 3.11 to 6.38, -0.13 to -
0.32 and 0.88 to 1.29, respectively. Mines discontinuous activity and distance between study mines and sampling
locations could be considered as main factors behind non-significant effects of sand and gravel mining on changing
suspended sediment particle size distribution.

Keywords: Mazandaran Province; Mining; Sediment Particle Size Distribution; River Engineering; Vaz River



