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4-Sensor
5-Platform
6-Radiance
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6-High Resolution Visible
7-Feed Forward Back Propagation
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1-Digital Number (DN)

2-Yellow substance or gelbstoff

3-Moderate Resolution Imaging Spectroradiometer
(MODIS)

4-Relative Root Mean Square Error (RRMSE in %)
5-Moderate Resolution Imaging Spectroradiometer
(MODIS) Terra surface reflectance daily product
(MOD09GQ)
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1- Irradiance
2- Radiance
3- Solar zenith angle effect
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5- Pixel
6- Mean Absolute Error
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1- MODIS Terra Surface Reflectance Daily L2G Global
250 m

2- 6S (Second Simulation of the Satellite signal in the
Solar Spectrum)

3- Surface Reflectance

4- One-Sample Kolmogorov-Smirnov Test
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SDS Units Data type Fill value  Valid range Scale factor
Band1 (620-670 nm) Reflectance 16-bit signed integer -28,672 -100- 16,100 0.0001
Band2 (841-876 nm) Reflectance 16-bit signed integer -28,672 -100- 16,100 0.0001

S0 (5509 )b 8] CaxBgo g (purd90 pondi 30,8 (y9dle Wb WY JSS

| 34.8 |

R~
34 N 31.86 ]

1
[30.2

2]

\
\

[ 25.66 ] [ 25.66 |

4

Jsbas o e

Mo (6 ing yiud 8lian] jalne sl s Lsiab U3l & poud oY S5

Input layer

Band |

Hidden layer

Ouiput layer

Output

axdllao )3 ouwd &8 S ISy omas A l3g05 Y JSWS

09°)) (Stamas 525 (903l o3l b o i Q3L g (3las
503l Ol 3 el 00 s (Stiro 2929 pas b 352
9 529)9 sL2odl> oy (Stron pie jl (Sl (HO) yao (15,8
sobaie oy ol it ey (Staa Sl (HY) o lie 12,3
Sz 5 (5= (od f b (bS) Fom Sy Jde g9 0
N33 oy b )3 uilyly ajors sl el 5o by S 4 oo
Lol duylio g sy b cdlay ol 5 33,5 olizl SPSS
93 oo P-Value o F (R?) s co s ylas oLl

9 )Jsl.aa_) O ui u»l_gqu‘ )J.)l_o.p ul_ﬁn M R T

SNuugod dd> o pl 3 :i65b] Gl Jdo 5 Glee Slgw, clale
(ly yoite) (Blae ogusy il g (Jhme yuite) T (oSSl (s
0923l )90 O g o igne g oz 385 )l 0y9 Jobo 5
a4 55 5l b 55 o o Sl &) bl
ool oy ddaly  Sucred lise y90 y2 )3 g odlitwl Jiiue



VAT Sl oyl — 20599 Yoyl YV als (S g ol wy i YAA

(¥ JSs) sl o v jlsy Laodly  Siuod oyl 45 2l
U ot iy (Sued ol a8 0l lis gdm gla )y
G ang U adaly ol el Glas Slgwy 5YL slacdale
bl 093 loie 4 s pe Juab | oS 0l plodl LS Claios
9 aljey 3dre Olgw) cilale claodly cul oad oolaiwl Cuslio
(g, b obl) Jloolo ¥ (sl e b lojon slolgale yygleas
O s 48 was ool gyl 0)g0 IS (sl 5 diwgn yob 4
o b 3 Ol b ISl e cnlin b (Stanen s
o Sl o8y oo )3 (19)l8 wlsgy (3lao Sligus) cilé
Olgwy clale diges Y8 slaws alaly ol 55 .0 JSK5) o)l SEMe
11 3 5y ol Aee 3gan b5 1 o cdale aials oS 3o
Lagl b plojan (slojlsale slas (il QU3 elyam 4 039; yiiie
Do oo odaldio & S5 ) &S jolailen lad 5 118 eolasiwl 350
(R* = /DA s ) o p VY o s (St oy
Sk g Blae Slgw) clile o (Stusen (392 boliae AL
02 9ol 3l edlisel b gy (slaole gl (508 L) O &b
Cl 00 gy 2 (Srad 3929 pie b 2929 (y905l) (Siasar
g o ) sl ma )3 ol Jgin ol 0 (Y giz)
V3 oges! s2ells) Sig i o] 3 5 00 plorsl diels 93 @50
55 (HO) yio (2,8 a8 ol (ol (] (sline 5 0392 y2aS oy
Y Jgdon 4 jghailon 35,5 e asl (HY) o] Jolie o,
VY = &b gl e 0)9 (sl (Stumod o pd cul 043 jasuiie
Glre gy clale g ol st U5 ol 00ly Y5 slaai b ws )y
el (o)l Line  Siuon 4SSl 4o .l 0390 o jod
o e oS azdls ssmg U i Sl b (slibng, 3lee Sligus
&5 s Nmod (139 51 Lo Sl liabol 1 g sl 0355 (il
G o9y clile le (b e b (oS (Sgew S dlal
oS pshilan (1 Jpiz) 3,5 (s Of i Gl 5 oy,
0l Laaldal) dan (ol Sig. Hlade ol oddd (asuio ¥ Jods o
Sriin RZ g F o)lol a8 Juo Ll ol 3 g sl 58568 sy
o R i 3 (S gl 4 de g b abbige gl 2l
0SS a deg bV g ¥ e CWole 5 (lad Lally,
L ducslio jo lod ablee 09 ool Jud 4y g Jod alaly o F
0935 ) 595 oyt Ol (ad by F 5 s ¥olea
b QL] Blae ogu) il g 508 SL b CBSL (e
ol gl Jlw @by 0)93 (Sl ygmyS) S i
il odal ¥ abaily 5 SBMe
Y=12.061 +0.169X ()
olsio 355 33 2y (o) lae gy Ll Y (] o8
dge yugat joyd Sl il Q3k doyd X g (Lanb o228
RV

A8 QB (Sg)S)

109 )S 5 Jae g (emas aSd Jao duslie 5 b))l by, —o
Sl oolaiwl b yamw )3y g (omas dSid gy 4 ol didlw (sla Jae
bl 390 93l sodls SaS 4y L g wales 29l (slaosly
cdale slaodly I JSise oy S Jao 95 2 (295 85 )8
ot el 93 5l edlisul b Jae 95 SIS auglie g 0392 e,
4 plol 1 elay) T Clapyo a5 (V o) e

LS 2
Y (SSCi — SSC'i)

RMSE = |/1=1 ")
n

i 2
5. (ssci - SsC')

R2 _q_i=1

N emi zom 2
> (ssci—ssC)
i=1

thlgy cpl
]a_w}w SSC' IR .))91).3 dl:w Cgw) clale 4SSC'| 4610.\.&’1.:“4
9 dlo.).mL.Wa Cgw) u]a.lf— S¢ ]4«»9»& SSC PERW) .))91){ Cguw )y p«.lal.c Sle
cale slagol)l (6,8 ojlasl aaly bl o Glialis sl o

Adbge jid 53 p)5 (o Blro g,

=W

ol )3 pudge sdioviw pglal (Sl jl esliul jolate &
dcgaze jl pgas VY Il )5 lasBogy o) cdale | aba,
S Slwls 5l Lad S5y 3659 L (ol baslys o 4y jyglas
ol 48,5 )18 03latw] 3550 gl YA legosre g b adliS

‘5JLJ Syl Jase Jl Jola C—)L’B
Blee Slguy clale slaosly (e (SKtwsod (s polaie &
sl sl (sloiily g ( SBMo oltug) oxe ) (98 &liiag,
P92 Jley pas s 4 g (uyp clale glaosls (1392 Jlo i 0
Pl (o )3 8505 a5 e 02,80 (sliso 42 odls lag]
Gdne gy Clale lmodls g yglass cyn (Somsan 1) 0k
gy ble) (gylel 095 S (gl g Sl slojg oled sy
Ol gl 88 ploxl lojen pokas (p)S (o Voo R 5l (3lea

1- Coefficient of Determination (R2)
2- Root Mean Square Error (RMSE)



VA9 Llails g, dre wgay cdilé 0591 3 (o giuan (omas a5 Joo

3.0 -
R*=0.06
. 7.0 n:?g » *
% 6.0 o3
13 e o
T B 5.0 . "
8 a0
3 1 30 ¢ .o
= § 20
E 7 10
0.0
0 10 20 30 40
() 38 0 isko polSind

(YYAY-IYQ - s Jw ‘_g)loi 8,95 sWje, JS)dlmc_:’w) ChilS g 50,8 Wl o (Summod —£ JS

8.0
y=0.1693x + 2.061
7.0 RI=05 .
) ﬁ 6.0 n=36
% 33 5.0
1% 8 40 L N
¥y E 130 g
4 jﬂ 2.0
1.0
0.0
0 10 20 30
() 7o 8 iy il oIS

(YFAY-IYAe 6 Jlo Cgb po 090 (S jg,) ($lre gy CIE g 50,8 Wb o (Siwmod —0 JSU5

S Jlw 5kl 090 g 30 8,93 (513 (SSC)(shre Lgaw y cililé g (BandL_Ref)je,8 wil o (Niwmod (19031 guls ¥ Jgaa
YYAY-YYA -

Correlations

Band1_Ref SSC
Band1_Ref Pearson Correlation 1 721*
Sig. (2-tailed) .000
N 36 36
SSC Pearson Correlation 721 1
Sig. (2-tailed) .000
N 36 36

**. Correlation is significant at the 0.01 level (2-tailed).
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Model Summary and Parameter Estimates

model Surmmary

Farameter Estimates

Equation R Souare F df of? Sin. Zonstant b1 hZ h3
Linear A1 B/I7 1 28 .ooo 2058 169

Guadratic 52 14 .56 2 a7 oon 089 384 -006

Cubic R 1447 2 27 oon e 278 ooo0 -9A5E005
Power 48 26.04 1 28 oon 838 625

Exponential Ar 24 .52 1 24 oon 2754 033

Theindependentvariable is Band1_Ref.
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Abstract

The estimation of suspended sediment load is very important for water resources quantity and quality studies.
The suspended sediment load is generally calculated by direct measurement of suspended sediment
concentration (SSC) of a river or by using sediment rating curve (SRC) method. Direct measurement of the SSC
is the most reliable but it is very expensive and time consuming. Also, the efficiency of the SRC method is low
because it can substantially underpredict the high and overpredict the low loads. In this research, in order to
consider the possibility of estimating the fluvial SSC, using reflectance of satellite images, the correlation
between red and infrared bands of MODIS sensor and SSC of Karoun river at Molasani station for a period of 9
years (2003-2011) was considered. In this relation, two models (statistical simple linear regression and feed
forward back propagation ANN) were used. The evaluation of models results showed that the efficiency of ANN
model with having R* =0.89 and RMSE=122mg/l was better than the regression relation with R* =0.49 and
RMSE=204mg/l. The research results showed that MODIS sensor images and ANN can be used together to
estimate fluvial daily SSC in large rivers.
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