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Figure 1. Geographical location of the studied area

Table 1. Characteristics of Hydrometric of studied stations
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Table 2. Descriptive statistics of sediment rate in the hydrometric stations in the Gamasiab watershed

Hlme 31yl (Ton/Day) (ke oSty
AYV/A YV/A g Siao
oYY ¥-AY @
—_— YV Jore
atuwly sloj 4 b ga slayelib & col pl Jio colss Sgw y A% (A0

ol x9Sy B el Cpenl 4 a2 b il
e 9y ol Jl il sy9pe Sl Ol 2)50 3 28
e Gloj pludy Jaged S leie 4 3kl o
23,5 o0 Sl 2w )pN (b gy dis

bl by (2 g Cawy cdale (0 & polie lasl )
Candy Jlo 2 Cgwy domun Sovie G plde =Y 0 )
Sl V35 ey cud Gloj Sy (e s eol
ol (S, 10> A0 liselsl peans > olSts) 1 Sy
oy AR Cgwy domiuw Gote e lp Ll
b 485 a5 (Sloj gy sla)ldges

5wy domiw o gotie puy slp B cpl yo
A8 485 o) Blae gy 5l g (L2 (2 plie
Mley > ol (oled 3 gy doxiun i
A e s Minita 14.0
Yo = a + bX, (V) o
0o B gy (23 @) Xs ol (23 @) 1Y
i b g s
SR g Al (S0 (il (ylestuiy (S oo
o

Sl oolel byd (V) gy i (pxie 4 225 L



N Gle gm0y )l 3300 el )bl B9y 322 L ol Ao g g i (i loj sy (g

Jlio > Cgw)y sl =gl (23 sbrodl @) &5 Sl
b oBly s ) i 1) Slgwy )b ogw) ami (o
Sy sk glp Caa (dad e oS I oslial i
g 4P pbl Caa adlas 2 (F) d9de e
ISy ad iy oSy Jie izl g )lel sl Jelos
1 oSy S doleo 05 oolizsl SPSS 17.0 )58l
(A) conl 25 g0 3
log(Qs) = log(a) + b(logQ)" (¥) el
Q, O]9S € b el b dus UPE B gy (2 Qs
oby

Al Y8 00> degasme gy dviuw sla goxie puoy b
b sa culps polie idlas 3)50 slaolin] Jl Sy o
Dileo s 1 Blod Ky € ads) e g ol Cadey
g oxd Jlosl bodls gy (59) 2 (b 5 Gow)S)
Cqyba b G okl cwday Jue (295
2lp € lde By bl Cansty (bt g )S) Je
olod 0dd (dmbe gwy Hb e 09 3pln S
P S dglp (b g Sy & 29 dals (o)l
sl yiell g oy dovus gotie (gl JS5 duslde ‘ng)
/05 jiaS C Jlade (S1aS 3,5 0 g bl ! ]
2L VD i ST g canl e oxie 39 34l
et ke dad dygly /0 = VD o 51 g yrie iovie
ol
T Egan owas &S Jae

Fghas (gpas 4Sud sblie 4 a9 b (hagh ol
&b Sloj Gy Joo g (dad i (s o) domis dles
ol 3 85 sl S5 p¥ 0,8 0 )5 2l 5)5e Sl
Je sl g bl ladilos 5 455 ool e adlllas
dygly a5 A5 edliwl SPSS 17.0 ,l58le 5 5l uac 4
=V b pbol pj eyl (b ) cnl by oge)
95 9 S99 omS 9 W sbodly ile by
005 s 51 L8 1y ool wb a8 ol oyl pe 4SS o
RS 2y sdes ysbay 35 (gilulbo @SS > gl
LS o 05 1) &b By g g 4SSl jd pB slaodld
@ e 9 hulyd ez jon Jl @xSsle ln 1V (YY)
Jee S glp el b5yl 08 s bl
8,5 Oyao (V) dasly illas aodly (g5l Jloys
Py = (P — Pmin)/(Pmax — Pmin):Py (") abal,
Prax o Shalie sbodly Byxo P wosds Jloy slaosld
& polie cules o odly Bl Prin 9 bodly Sl
9 Olyed gy sk palie 5 (63959 lyea ol
L4 4S5, e
0dyuS D)8 4 dxgi b icwwlie amas aS s -V
G > (V) Ol pwdine 3 4 dx gy 4
A5 ool o opl 5l 55 pols

o (b Dgwy Ol (Floj S s yl3ges
Saalio gm) (50 9 Do) a2 (S0 bawgi
9 2 Ol S 0gw) i slaiie Shl @ 2y L
S ewimsgo ) ol e oy (85 55 )5 (g |y g,
ol 2yl gwy Hlde & olagle; Wlgie gy
Pl pj ol (b sbge ol ) iles et
Dgud 0

SIS gy domi (ot 1l lges cpl ey sl )
oy Jore 9 @y Ehow Siw o] 4w gl
IS esd G Gl 9wy Olie TV S
W3,5 259l 565 M0 (slaolKiiun)]

s Ol g Shelie Oy e Sloj 5w sla9e -
35S o oo yobo 4 0

JUisi! b Joe

e gus) Atias (siek0 Aluusgy igus 39152 &S b ]

sodly b Caw)y (o0 gboodly 4 byl sl 5,k
$po Jolse 3 W 0gd e plosl gl blte pbp (o
2 gz cpl bawgi Cgwy sl (30058 )3 loj b 50
ey (i3S e 53 sl g cnl Sl g e 485 s
odlazal JUisl @b Sloj (s Jaa 1 g 359050 3 ol
w325 Pl g adllae ol 3 4 sl S5 4 pgY A5
M58l 5 Jsl b Gloy sy Jho s)lel sl Julos
{(8) 33,5 oo 1) 1) oizyeS)| b 45 15 odlizal SAS 9.1
w8 polie s 'SARIMA caslio Jao <y Lbjle =)
5 moSl o)lel calie Jao olidil Sle b (0
il 93 (B @ig S o5 d9de 485 a3 (Q1)
Syt o) s oino e b iSasS ol oyl e 4o o
oyl 3 cwle Juo Silp gl @l s
oo ible Jlisl ab adsl Jae bl —F bl
93 B ol S g Ao cpl  Je 3lp obdj))
Gsldd Jao slel 3)50 53 o bl & w3lee (Qa)
Ol b gme Hlade b 58568 ojlel (ol Slade d> & 4 o
ol 3 cwlie Jhe (B3l I plis sl iap S
Al e dloyo

5 om 2 @b Jae g Wonledl » Jte Shsly Y
2 )& glrodly olie sl mb adel Jao o3l
awbe Jio cpl sbrosladl (b (23 cuas p )
oo §) moslagly oyl 4Sa) 5l pliseb] 1 e 23,5 o
oy gy Jao bl g9 g2 it Jiue ol (slaodl>
sy slas ol o8 a5le 33,5 o iily SARIMA
ol e d je s3lioe (Qs) 99 (B )bl S Jae
Qb Gy S ol hdme Hlde b iSegS o)kl
Al o Al ye cpl 40 Cunlie Jao il 5l ol

PR Cgw) Jb—plya (23 (i b buly) (w5
Lasly ot )& o

wlagizie wogwy Sk ol Car by ol

095y Aoy 4 b godie (pl & Cusl gy domie
D9dise dbul gy b — (23 Slredls (1) (55 s

1- The seasonal autoregressive integrated moving average model

2- Artificial Neural Networks
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Figure 2. Linear graph, based on the logarithm of the flow discharge and the suspended sediment in the Sang-
Surakh station (R*=0.43)
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Figure 4. Linear graph, based on the logarithm of the f(lg\év discr)1arge and the suspended sediment in the Marvil station
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Figure 5. The Time series graph

of variations of slope of the sediment rating curve in the Sang-Surakh station
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Figure 6. The Time series graph of variations of slope of the sediment rating curve in the Vasaj station
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Figure 7. The Time series graph of variations of slope of the sediment rating curve in the Marvil station
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Figure 8. Time series graph of the estimated and observed sediment rate in the Sang-Surakh station
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Figure 9. Time series graph of the estimated and observed sediment rate in the Vasaj station
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Figure 10. Time series graph of the estimated and the observed sediment rate in the Marvil station

)50 polia y SARIMA e Ubily 5l Jols gl JES &b Jio §1 Jools gyl
(V Jga) ol o0

aillas 350 (s sy 5 iagyih SlaelSionl | Sy 2 )3 SARIMA s bl (0555 -Y Jgoo
Table 3. The Fitting of the SARIMA model at each of the studied hydrometric stations
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Table 4. The Fitting of the first transfer function model at each of the studied hydrometric stations
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Table 5. The Fitting of the final transfer function model at each of the studied hydrometric stations
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Table 6. Coefficient values: a, b, ¢ and comparing of sediment rating curves based on the parameter ¢ value
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Figure 11. Nonlinear graph, based on the logarithm of the flow discharge and the suspended sediment in the Sang-
Surakh station (R*=0.43)
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Table 7. The final neural network model at each of the studied stations
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Table 8. The Comparison of the observed data of the suspended sediment load by studied models in the Sang-Surakh station
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Table 9. The Comparison of the observed data of the suspended sediment load by studied models in the Vasaj station
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Table 10. The Comparison of the observed data of the suspended sediment load by studied models in the Marvil

station
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Abstract

The variable and complex nature of the sediment load of rivers has led to problem in
estimation of sediment entering the reservoirs and the production of long term sediment, for
determining the lifetime of the structures encounter. Application of sediment rating curves is
one of the most common methods for estimating the suspended sediment load of rivers.
Regardless of the accuracy of sediment measurement in sampling and measuring the
concentration of samples and also measuring the corresponding discharge and with due attention
to the spatial and temporal changes of suspended sediment in river management and reform
operations, the providing of sediment rating curves is one of the most important resources of
error for estimating sediment. Therefore, providing time backup curves for sediment rating
curves is necessary for evaluation of accuracy and precision of sediment rating curves. So, in
this research are presented time backup curves for sediment rating curves for investigating
temporal variations of the sediment rating curve are applied for considering slope changes of
curve and annual changes of it too. Also, this research compared the results of the sediment
rating curve method with the results of some statistical methods for estimating the suspended
sediment load in three hydrometric stations in Gamasiab watershed. The results of validations
showed that transfer function model take into account time parameter with SSE 0.00003
ton/day, 3.24 ton/day, 5.92 ton/day, respectively for stations: Sang-Surakh, Vasaj and Marvil
has high precision in the forecasting and moreover it presents confidently unbiased forecasts for
the future.

Keywords: Suspended sediment load, Sediment rating curve, Time backup curves of sediment
rating curve, Statistical methods and Gamasiab River



