[ Downloaded from jwmr.sanru.ac.ir on 2026-02-10 ]

€
I/
2 ,
\Al VYA Gl 9 506 1F o Lo [pge Sl jusul 059> o dnliingsy

B ey
sl b @lio 9 (53)9US psle olSiils

el 039 S ko dalilingy

g0 58 059> (Soliiimnl 5o Blao wgwy (28 9 Ol (29 Bulg) (55l

f. . Y Yoe e UNTS
o dg oo oo Sl e olE A g

ST mabs ol 5 655l psle olSiils ) ki IS ggmiols 5 bokiud Y 5 )
S5 ol&ils )l ol )l (ggzmisls -F

oSz

sl (USBR) (ol 1slb Jo Jolib (53l g #) s (sioxin Joks (6055152 allas () 5o
Ol 603l o wlustys Brools (K cgb po § Seins sbrole bl ys LBodls S cailale
a3l glpoloo 5 BLS Gidiay slld (gWole Lolusly Bools SuSi g (ol 5 sobo § T oS glooko)
AW Sy coTobw (ol yazil (L oBlmn | Jolis guo 3 039> (olims! (535 2 (BLS Side
Loasleogy G—lro Cg—wy 9590y ol (g, Gl 4y pluBl 598 aww (6399 9 (3195 sl o3l
oboi 50 ol o ailygy =0 sldosls as old (ki Laooly =Ko cand ) Jol> il .o )§
00 g s 250 (Sl (a3 Ll (Joe oyt QL (6l ol oo (5o axdllie 5 )50 (SLrolimy |
=S 61yl (LS gy w31 rolo) Dy Juwo a5 olo L gl .cawl suls soliiw!  Sowaon
&30 eSSl 5 Vb (Siwnnod o w6 (61510 Joad ollyp (G pamundli Joko 9 Wbl o0 0551 0 50 B
Ol 31 ro gy 0591 1 Joho o 5 comlivo (ylgie 4 liummo ) Juad 45 (5 ypkas wiily g0 (6 eSS
S YL B 5l (il gl Jumo 35 Lasl 51 ey 03 )5 (raati (oawy 32 9590 Sl
G118 s ol 48 50 gm0 Lposls SUS ] o &5 (s G Jow (piarod bl o0 510585 5
il (oo s 2950 (5Sleo g 05 (Smarod

g0 58 (g y A (w0 (3l > (IO (g (29 1 gulS sl olg

WSS oo Jo s b g Blae (ol g0 doddo
o= 0Lk OY LY. o &b ddli e .(VY) gy —inls,d Jalse oy lage 5 O]


https://jwmr.sanru.ac.ir/article-1-144-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-10 ]

v¥

Oels LOY 5 9) ol wales Lao)ﬂﬁ Sgut
ags o Yb sl ooyl as ol olas (YY)
Ol dm b5 009 b5 gy Ao e
D oald (g iy b, Laesls 51 i s
5 (V) ohSwes 5 60 e dA) 305,00
aS ool las (F) o) LlsSen 5 —olac!
eSS (bl g S S
a3 g0 Ol |y (Bdgw; 5l 5 omb
S sl 1y Sl gy (1) il
il gy ol 5o ol sleiig JSie
@Ol dy e 903 SH L 0l 2 slaeo
2 lawgie 20 Glp g Wgd oo o Ao
O i Glad gy 5eSle s
Lesl 51 ool Cowds dotiw (oo 9 09,5
Joo (VY) o)l 9 (6 .yun—l‘so S
g S_iz slaole bl Lasols SSas
Byro 059 5 At Joe Olyie 4 1) ook
OHLSan g (gaclas aS0g0s 8 0 dolal
Sebl oy, 5,5 e oS! asdlas 4o (VF)
30 4S Ggay Syl Jolaie Jow a5 aisls

ool ] Cgw,y domiw ol G 3l Lads )l
2 b cn i @il baJoe (5o 99800
5 Goezme il oo Glao gy 3550
Luly o Jow a5 Wolbs olas (V0) o, Ken
e O9e3] 9590 sladae (5o laatwd
el ylo Cogusy 0591 0 ) by Sl
@i slahs; b jo,0 4y azgi b
Gl gy 5 Gl (20 dhly o) p sl
ol =5l sleejs> 5o abaly ol Lol
309 Ohgy S Sldllas (B 0wl oul

08 0597 (Solliml ;0 Blas Cgm)y (20 5 Ol (o9 Laly; il

l_g A_M.QLQ.A ) L )9_..5 LSLbdj) (?)
J—o> it w; ol slaasloy,
3l o g 380 Sledbl (V4) 0uS
O 9 Sl 05 oo Lo 9887 50 Al 3
s 00 plssil (slao g1, g las S0 ;lusl
Sy Ol 9 RNg) Condg bl
WY )‘ e J)o )92 So 9>
Ll 45 Blee b s Seil gy OF)
Obyz (205 Blae ooy chile (65 ol
Sl se Heaie (03lS 5 ppe SlaAEy; 1
JLasl adoleo 5l Jaore jo-b an baailsog,
soliiwl cowl Qg =AQ &g 45 g,
a9, YO+ 3lae oy Jlol () b (V)
I ol 4_‘,\)‘ )LAT 288 LgLibo)'B} LS‘)-.’ ‘l.s.b
adoles 3yl 5l gy 99T o (e
A ‘\,,) ..)._M:LL;A O‘M Uas 6)‘..)&.0 l; o)‘yo."b
o 45l 4 dzgi b (T g V8 Y Y
& e &8lge 10 09y Jo Glie
&Sl 50 wg) x5 ol lnle s oo
Glple (Y 5 V) oo 5908 (Db

o 0)5») u_»‘ )é LQLQ)‘»))A 443.@.3 uw‘)ﬁ‘


https://jwmr.sanru.ac.ir/article-1-144-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-10 ]

Yo

clie gy SRl Sz S9S w999
Bl oo aileog) 3lae sy 0510

b (g, 9 olgo
035>yt s | (S gm0y el 055>
5 5l i aals jo )ls Lol sl
J—old o> o (L5 5 a Sl 00,05 4y,
eldlir Jsb a0 OF FO L OF° Y
oo adly TV 5 YT XY oy e s
S YT elas I L ojem alais o saudy .ol
3 G gz y0 ol gl yo |
2 e YE elas I b ol adhaie o5 Cony
SV Joazr o) JS0.0TFR (55 l88

WA Gl g 356 1T o lels fpgo Lo }ouT 035> Ca i dclimgy

2 a3l 0j5e by, aiz Koo Sl
05> <SG oSl Wiz 0 lejer Sygo @
ﬁL?u‘ S0 u_,| 5o ol od.ia).ii oslaul
Oyt Ao o Mol sl g, oo
cds gl bl g 5 Gl (Mol Jow
Lolyd plo &l cnl o 1) aiboe 5L
o=l 3l Bae il e LSS eli] o
(F) aomiw (i Joo (655 LSS aslllas
Loools SSa5 cailale « J—ad (USBR)
ul_>).> 6}—:5°}‘4—;‘ ULA) uuLm‘ﬁ Laosls
5 2L Lide shils saole ululy Waosls
Sloollinl 59, LS ids w36 laole
olews sgg‘),:.?d‘ Lchbol.i‘i.......i‘ J.cL.u 5.».@0)5 039>

axlas S,90 GL‘Z’ oli’;.m.‘:" 9 059> g‘;‘ﬁ.s.'éyc—\ wa;


https://jwmr.sanru.ac.ir/article-1-144-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-10 ]

ve 0,8 0597 (Solliml ;0 Blas Do) (20 5 0l (o9 Lally) 53l

anlllas 3,50 (ol oK) Slaseiio -V Jou

NS SRS
7 Y X
o FAVIVED YYEFFY s> ol o
Yo- FAYFVO0 YAVSFY JEX WP cuiasle,§
0.0 F-VOY40 YEIAY) e 5 PRy
V0 - PARYD YSYYAQ SN Cead S et
-Y$ FVasvY YYYYA) o ol s 03
) FoA-09A YFOF-Y oslx Jy — ol ezl ST e

=0 polie (o (Sgpw S alal) SO Laié
N B UL RCIP Ry
solo wlulp osls S Juw) B Jowo
(Dl o€ 9 (2w

sloosls aiws g0 4 osls wlul 1l 5
Sl oS slaols g () <l slaole
a5 plvole Nad G0y e (Dl )
Oeilse (0 5l pion aslaols Lawgie o0
3 i LT ailale Lawgie oo 45 oloelo
ay sl )T gglas g AVl Sile 0
oSl a5 (laole 5 Oy slaole (lgie
AV Sl 20 5 S Lyl dilaole oo
as8F 5l 50 Ol o sleole lsie 4 wadly
srolo wlulpw brools S Juw) C Juwo
(SS9 gb o

sloosls Ao g0 4 ool Juw cpl o
G ol S22 slaole 5 wgbo e slaole
S,k aS slacle a5 Ojse s Lo

Ol il g0 51 ien ole ol 5o lawsgte
ul_?.u‘ ug_b).o OLA u‘g_A.C a d._.uol; LAQ

9 4y S (ol S e 5l LS
Kan g CaheS 5 el a3 ool o
Jol> bl g )Lal 0,98 Jgb ,o o sls
G ay plo 8l g laie fpa 00
i3l e S S A Laools Koo
- & yuo—wl g, 4 g Hydrology Technical
polie a5 sl ays 5 S5l
o Blae (g9 Slge Sbale 0ad (6525 ol
Ll ool oolazwl (V) abasly 5l gy (o0
Q, =0.0864C.Q, (V) abal,
Ll Glee (pg) Slge (29 Qs (] o o8
Ol =0 Qu ) 0 O iy 3o
cble bwgie C il » oS o o

o S e e Blae (gm) 0lge

bl sleosls 8,90 j0 5 oo (s
5 0350 Qs wamy (299 Qu by (29
IRVLLIC g It
(s Jyloso Juo) A Jow

o9y b bt S sy (S g o
g 0,5 i D,yq0 ools S5 (USBR)


https://jwmr.sanru.ac.ir/article-1-144-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-10 ]

\A4

FoS Wl ewds ol Az 4 s

g oo
SS, = Zn:(logng -1ogQ. ) (V) akl,
MS, = 2 = (1) aka,

Bheo )b (20 Qg0 dlas Slay e 00 SSE
Qsc 39y 40 F ey 0dd (5,5 o)l
20 e 0 0390 Bl L oo
JS slaxi N dlas Ol o 2Kke MSE (59,
o3l yo bl o Jow 3l i o 50 acsls
05 ae 4 b pgs e 2 Sle a5
095 2 G &80 5 )65 5l Jow il
99 (pm (Seed Cupd 4252 g O dales
Aol mS60E SO w Jae SO0 ey (6w
e ookl ol el W Joe oylinols
Sade pyeS Gl a5 cll Jue (Jow
oy YL g b Glue g

DBl (e

olis bosls oSen s 5l Jol> gl

iy ol > dilig, (oo ooty as sl
Ly b o Ko dallla 5,50 (sloolSiy)
e i an (V) adaly 5 (V) ala) 5l ool
oz Sl o :0ke 5 5 o Sl o gg0oe
bolyy Geizmes 00,5 dsle Jao 2 sy

3 ey =20 9 Ol (29 O Kome
as ols Hlas zls e )8 S8 b Jow sl
a8 slaols gou ROV 1 LJ..\_,e) D2 se

WA Gl g 356 1T o lels fpgo Lo ).ouT 039> Cu i deliizghy

oo (lyme an &ygo (nl g 0 5 90,5 o0
Slpolo wlowlp Laosls SLS) D Jowo
gy WU laole g (BLS Gidigy sl
T,

loools aiwo g0 4 ools Jow (pl o
a8l glaolo 5 2L g slyls sbrols
Wgd oo (S el (BLS by
(Had Jow ) E Jow

Gl Glao Cgwy (23 35505 Jao cnl o
S8 wlolp  Jg USBR s Jas
B adlas 0)50 dad Gyge 4 ool
255 (0
(@bl Jowo)F Jow

Glae gy 20 oyl Jae opl o
oboly  Jg USBR > Joo alic
o S50 dlale Ojao 4 rools S
Jbo laole 51 S 2 sl g 005 (o0 I3
SRS 0 &S Sae Yok Ll 4y azgily
O dlale Cawy A dowe w)lo
i g Sl sl 53,5 o
ey b ompe SNl asls
aS Cool S8 p3Y 00,8 oolatul  Siwen
5 sl 9 (V) OLes 5 ol3 0
I las Gl e (0Kl 2ls (V) )] Sen
cbeil cgr cwlie bl Jlae lore 4
idgad yre s gy 05l aigy Joe
ar b mpe 2Sle als Geluly
O Gl gl Jow 5l oead oyl polie
faorme il g0y slasliv  polie
S s 3 5 iy alS s Bl

Sloye oo ponds | &5 U pgo lys


https://jwmr.sanru.ac.ir/article-1-144-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-10 ]

YA

S e 5 5Ly slimnls (sl e 55 sl
Slarye (oS g (Smad o po (n YL
Bl ooy YL e B g Ll
S ] o as o O o (e
shlo oo wla 8,5 &y o Laossls
5 Jae ol 45 0gei Bl plgiee nlnle
SSbee (V) Joguor il oo (005 ds syl
‘SLQJM)QM%PBLE}G)A
}—:JY gJS_uJA_QO‘foQLmJ ‘) ‘5..0))_; .))9,@
g—" o (D1) Adpn J-\A Py Aot S

Ao oo lis |y aslllas

08 0597 (Sollim] ;0 Blas Do)y (20 5 Ol (o9 Lally; il

oo (S glyls (plS by
amyo Sole (YL 5 (410) (Kian
ol o5 s ) olas a5 sl e (+7FY) Uas
oolod Gy y0 .l e plas |y Jow 5l o
shls Jas lulp (ot s Jow o Jos
Lz aope 5ele 9 VL (Son 0
L Gl Joad a5 (5 pokas 0ty oo 5 S
Lz myo (5ol g +A) (ot 0
GAYL cds sl e Jow oled sy ¢/VY
Olsme an Jae oml cnlpln cud Jls 95
Ol 3 Blae Cgmy S5l Joe oy celie

Somm 00,5 (o0 et (o) 090 Sl Jow

s 090 S Jae 10 (Siacon o g s Sl ye (5:55ke -V Jgor

e g S oz Slasyo (2 5le e slo i Joe pb

<Yy <IfY ooly plos A

-IYO -/¥4 e s e .

na -/$0 b g oliels

A /o sk 5 ke sl c

VY s obls

“IAY -/¥a ol Jab g ols,> 5

" - IfY Jyad iy

-V XY e

IV “IvE obls c

" e b

“IA “IvY Slis;

- IYY ¥iai e

“IA YA obl

el -1OY N

- IVE Y o

-I5Y ¥ia% oo

- 150 - 100 Sl

“IAY Yy 25958 F

“IVY AN Sl

“IA -0 sls >

-I5Y idd o

VY Y0 ols e

- I5Y - /¥4 92 4



https://jwmr.sanru.ac.ir/article-1-144-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-10 ]

va

Gy 50 &) @5,y

WA Gl g 356 1T o lels fpgo Lo ).ouT 039> Cu i deliizghy

y= 9.5615x 1.0321

20

(29) 4l S i

s S50 Sl 0 gy Az (Juie Ay Joe - S

@ ey allise o5 Jad pl 5o Cgm;y Jom
ol o as s SG Joe aS ol 53
bl s cnl 48 S5 &0 osls SIS
9 (S9—Tw g (\?) u‘)l_i‘o..fb 9 LSA.CLM.A
So Joae a5 wisged pdlel 55 (VF) )
s Ll ol oo 280 (o S slls o>
e 29y L e gl g, anslis
Joo a5 ol lis wisges ClwllS wloy,
Blae Cgmy )5l by (np b (o>
S8 a4 Joe a5 wisls las 095 Slalllas
Gre gy 05515 50 Jae e 2Bl oo

Jo—) D2 Jow a5 ol i gulos

(BLS g 086 slaok ot s
5 (+10) (SKiad o b (eSSl
il o CIFY) Uaz py0 (1uKiloo o 5V
s‘SQLS u,u_wy a8 oS ‘S’Laol_o @‘9 39
3579 HlyZ (29 9 Loy (2D O (SN
AL Libg Lid ) lad 03 cpl 4 ol
Joo o Jos oolad s jo 000 oo oyl
oyt Gyl Jmad el (gu s
S-S a3 a0 (1Sl 9 JYL (Ko
ot L Gl Jad aS (g sk 0l oo
VY Ut e nSiln g oA e
YL e 5l e Jus olmed s
adibie olelds)l o )l Gl Jal

5 Ol yd e (nlpl g 009 By &5


https://jwmr.sanru.ac.ir/article-1-144-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-10 ]

10.

11.

12.

13.

14.

15.

0,8 0597 (Solliml ;0 Blas Do) (20 5 0l (o9 Lally) 53l

&b

Arabkhedri, M., SH. Hakimkhani and A. Khodjeini. 1997. Revisal necessity on
general methods to estimation of rivers suspended sediment. Proceeding of the 5™
national river engineering congress, Ahvaz, Iran. (In CD).

Arnild, J.G. 1999. Water resources of the Texas Gulf Basin. Water Science and
Technology. 121-133.

Asselman, M.E.M. 2002. Fitting and interpretation of sediment rating curves.
Journal of Hydrology. 234(4): 228-248.

Azami, A., A. Ngafingiad and M. Arabkhedri. 2005. Evaluation of hydrological
models for Estimating of suspended sediment in base flow and flood stages in llam
dam watershed. Proceeding of 3rd Nationa Conference of Erosion and
Sedimentation. Tehran, Iran. pp: 486-490.

Crawford, C.G. 1991. Estimation of suspended sediment rating curves and mean
suspended sediment loud. Journal of Hydrology. 129: 331-348.

Feiznia, S., F. Mgdabadi Farahani, M. Mohseni Saravi and M. Arabkhedri. 2002.
Evaluation of proper length of record for estimation of mean annual sediment yield
and its relation with area, variation of annual sediment yield, climate, geology and
vegetation cover. Journal of Agriculture Science and Natural Resources. 9(3): 3-
16.

Fleming, G. 1979. Deterministic model in hydrology. Irrigation and Drainage
paper. (32): 80.

Horowitz, A.J. 2002. The use of rating (transport) curves to predict suspended
sediment concentration: A matter of tempora resolution.Turbidity and other
surrogate workshop. Reno, NV. 3 pp.

Heydarngjad, M., S.H. Golmaee, A. Mosaedi and M.Z. Ahmadi. 2006. Estimation
of sediment volume in Karge dam reservoir (Iran) by hydrometry method and a
comparison with hydrography method. Lake and Reservoir Management. 22(3):
233-239.

Jansson, M.B. 1996. Estimating a sediment rating curve of the Reventazon River at
Palamo using logged mean louds within discharge classes. Journal of Hydrology.
183(4): 277-241.

Latifi, A. and Y. Hassanzadeh. 2007. The comparison of different methods of
estimating the suspended sediment load in rivers and choosing the most appropriate
method (Case Study: Gamasiab River). Proceedings of the 7th International River
Engineering Conference. Shahid Chamran University, Ahvaz, Iran. (In CD).
Mirbagheri, S.A. and T. Rgjaee. 2006. Improvement of forecasting and estimating
of suspended sediment transport by applying Artificial Neural Network (ANN).
Proceeding of 7th international conference of civil Eng. Tehran, Iran. (In CD).
Mohamadi, A., A. Mosaedi and A. Heshmatpour. 2007. Determination of the best
model to estimate suspended sediment loud in Ghazaghli gauge station-Gorganroud
River. Journal of Agriculture Science and Natural Resources. 14(4): 232-240.
Morehead, M.D., J.P. Syvitski, E.W.H. Hutton and S.D. Peckham. 2003. Modeling
the temporal variability in the flux of sediment from ungauged river basin. Global
Planet. Change 39(1): 95-110.

Mosaedi, A., A. Mohamadi, A. Nagjafinegad and F. Y aghmaiee. 2006. Optimization
of relation between flow discharge and suspended sediment discharge in selected


https://jwmr.sanru.ac.ir/article-1-144-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-10 ]

AN

16.

17.

18.

19.
20.
21.

22.

23.

WA Gl g 356 1T o lels fpgo Lo )A;UT 039> Cu i deliizghy

hydrometric station of Gorgan River. Iranian Journal of Natural Resource. 59(2):
331-343.

Mosaedi, A. 1998. Hydrological sizing of sediment reservoir system for irrigation
and water supply. Ph.D. Thesis, Faculty of Civil Eng. Technical University of
Budapest. Hungary. 101 pp.

Piri, A., M., Habibngad, M.Z. Ahmadi, K. Solaimani and A. Mosaedi. 2005.
Optimization of the relationship between water and sediment discharge rates in
Amameh representative watershed, Journal of Agriculture Science and Natural
Resources of Khazar. 3(3): 30-40.

Popolawski, W.A., J. piorewicz and M.R. Gourlay. 1989. Sediment transport in an
Inland river in Neartherland. Hydrobiology. pp: 77-92.

Refahi, H. 1994. Water erosion and conservation. Tehran Univ. Press, 551 pp.
Robert, B.T. 1985. Estimating total suspended sediment yield with probability
sampling. Water Resources Research. 21(9): 1381-1388.

Sadeghi, S.H.R. 2005. Development of sediment rating curve equations for rising
and falling limbs of hydrograph using regression concept. Iran-Water Resources
Research. 1(1): 101-103.

Tarkhorani, H. 2001. Optimization of the relationship between water and sediment
discharge rates in Lighvan representative watershed. M.Sc. thesis in watershed
management, Gorgan University of Agricultural Science and Natural Recourses.
111 pp.

Walling, D.E. 1994. Measuring sediment yield from river basins,In: Lal, R., (Ed),
Soil erosion research methods. Soil and Water Conservation Society Pub., 2™
edition. 39-83.


https://jwmr.sanru.ac.ir/article-1-144-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-10 ]

AY 0,8 0597 (Solliml ;0 Blas Do) (20 5 0l (o9 Lally) 53l

Optimization of Water Discharge and Suspended Sediment
Relationship in Sediment Record Stations of Ghar esoo River
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Abstract

In this study, using Sediment rating curve models USBR, seasonal model, monthly
model, data model based on separating dry and wet seasons, data separation based on
flow measurement time (months of low water and high water seasons) and separation of
data based on months with no green vegetation and green vegetation] on 6 hydrometric
station in Gharesoo River in Golestan Province with aim of selection of appropriate
method for estimation of suspended sediment. Results of homogeneity test data showed
that daily discharge at all stations was homogeneous. For selection of the best model
index of mean sguare error and correlation coefficient was used. The results showed that
models of months without vegetation had lowest accuracy, and the model based on the
season had higher correlation coefficient and less mean sgquare errors. So that the winter
season was the most suitable models for the estimation of suspended sediment among
the models and also summer and autumn models had a higher accuracy. Also, a linear
model in which data has been done separately also have the low correlation and mean
sguare error.

Keywords. Sediment discharge, Optimization, Sediment rating curve, Gharesoo
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