™\ SUS gl a3 Sealys (3badabe 5 aslinal b W5 gy e

2T 039> 30 by (S5ldire 31 03Ukl b 41395 Lguy cpao
" O™

» e

fosls gt e wpw Tigs e " Folo Lo e

s (Dynamic Models)SKalys gladas jlude 8 4 o) sm G @gmy A Mae e gl &S oo by, dhes 3
S r 3 500 0L 4 atly Bdds 638 ol (51 e ol 0k 3bizul Gudnd cnf )3 Ot s Lb oyl shp &S
s Ol O jae guiul 0590 (Sl (g3ldin Al 3 50 e e 0L 58 0Ly bl 1y gy M55 55 S e Julge
3y gmt i gy 3 23 oS4k ST 5 SN Gl 5 Ofpt Jled K y Slea S Gbla s Bl LESE WA ol
VWYY LS AYER gladle (b &lig) oy 9 (03 o0k 4 b OB ST WS o el 5o 08 13 eslazad
s Excel g Ll sla,isi P S Ly SKaalys (3bdin p g 51kl b e s S U1 VY s oor
A s g Lo O geme 4 baasts S (gl (sibdite duT 3 s 8 il sladte Tl s o 4 Spala SPSS
Conddy gl (bl sl Judo 5 4500 gy 3 38 Sy RS b S SVl SIS s T Ly el
Wl 0t wdal Gty SVslen o 53 S By 4l 4 e By Jead g Sl gy o5 45 313 O ekal
sy Sk HU ety gl g5 00 (i g 00 AL 6 Wlyg) g U ST 1 ObkeeS 05 Gy g
Sy 3 pNan g andly 55 03 B promen LG 5 3,90 S5 gy M ol S6 T e s,
23 B b DM e 9 63 e Ot (309 Sl 53 & e BLE il el 0a g bt e I 2l
bt sladics 55 sl Canst SVslan CBI e o LF s Laasls b s e S3lp b sadis bl
Selys (g3t 32,8 1 gas gy doy3 0 p5 g (Folas mby s 5)pe Ll o 53 LT s slas  2/A 31

diled g0 Aol 1y 4305 gy 2090 2 5

Ol ehesS 8 o Kealys Jo irpns 25T 1 508 a0l

AYAIYE 2 2y dy g ,6 AVl 53 fu 6 =

(E-mail: sadeghi@modares.ac.ir) p e o 5 o880 1 1ly5 pobo 5 and prbie edS20s Shokad -
VT TR IV L -1 PR PPN le’ 3 b Qb R PR IS TR Al a

e S oS (55,0188 saKs st -1



AT Jle F o5l OF dor Ol gl e cLa ow

Yav

e oaS i e Glete 4 b Joe p) anil e
2 () gy g0 )5 4 Lol 036 slawilsog, gl wges,
4 dly slo oo Ll 4 &5 Sealiyo (sla Joe a5 >
A4S sitan sl Joe augS go j *loaiils b o Vol
2 L5 g 00,8 s Jue (o295 0 ) ol el
b €539 Olej pelaly gmy 3y 30 Hige Jolse 51 S0
Olaiee |y Sealiad sl oo (55l oolal ams go Lt
Codils p aslye, o g adlje, (Sl slassls Lululy
g Jebs 2 T Slgl3 a5 (ke 090 Jabo po ou
wlye o Lol g (oliand iz 5 5590 go o
sbd 056> e Jas gy onl ol ploul it Foolu
9 S ymgian sloosly gl 5 Crgeus; SLeMbl 3l
Jlazol &gie T+ + ¢ o pul) 03 3,15 commmlin  garldl
ohnle 3 5,5 3 5 e i 4y Jlaio! la e 5o
el O35l 5 el s a0 els odlse
OLSel Jds 4y 55 W)lS5 gy oo aits 593
Ol emie g (GOalgi ignsy il 380 391
S 059, 50 (s 990 dadly b (T iy (Kigkr
(1) s Jiedga 3 LIS Sl S 5 LT cbila>
Wlig) gy dedgi Jaa (VAAL) " opputsSns g Lo
LY Caad o 0 g9z 0 adls jauli ailsag, 5o
> Saelus Jow a5 ol o jlobl ol Lol 08 )5 as
ailyyy Pl 9 cgm) adgs sloosls (bl p plgsoa
alysy el e 00l 3 (e )5, bl 90 4y
b Joaee (b5 S0 3905 Geesd capd b ogm) 9 (20
et Saaliss Jao (VAAF)' g0 (1 1)aBS o oLt
£l 55 Wy, ajgm 53 ol 4 s les
219 5l gibados ol 8ol 0ogei agl )l 1 LSS o

“-Time Variant Models
*~ Memory Models
*-Shama and Dickinson
"-Moore

-

48480
5 Sl comaz 0l Jodo @ a5 cll (g0 Ll
o0 me 0,5 b sgmsbs it 51 b ke (slooslinu
SLa g ol plis 6555k 4 0uds gsllas i Vg0
&Sl 02l 0590 @ilin plo 5 2o 188 (asll S o
ghw LS sla gty Hi8) e 5 cesl oy )8
aingy oolatul (gl a5 Conl &l o p20 05950l Nigd oo
phdl o g colis s 1, ol aad Wb slosss 5o 3
JLAsi ‘) JJ:A 9550 Slaal a u?L»:‘“" L;t'...u]) 3 wl—a
039 Fhiue 0aeld oyl 5l 5o ol yd g altuce Sges
5 bl yd 0926 ol )5 BB g (o) oSS om0
aalys odgay ool uilyd g Jorlre 3L pilins g
ol 30 G peKenia lacd iy w3l gans b oy
Jos e Glez 50 g 9 Gl 4 by pe Sliios
ol 3 Jomogll Joms 5 (alad S o, 598 (g conal
ol 0055,55 a4lf ana;
) . ey e
C oS5 sbadis Jold g e slase
ALA)& o Gt 3 § Y‘_‘!w‘ sTJ...._.aL:.go ;r‘.i_.g_ﬁ.e‘}lg'
s om B )8 5 (Peew S sla e alloe
a9 039 ol dy atunly el (sla Joe ailoue]
bl g gty 3y91 (eSS (S S je
auhlwiie el b balyd (o a5 0je> sla il )l
Ly gy ddgi sanins bl S ol )b sla Jue
oelil g 5 msi slajiie Jod 5l 059> (sl 2l )l

'~ Regression Models
'-Parametric Models
"Dynamic Models
“Stochastic Models
“Sedimengraphs ;
"Sediment Rating Models



rar

DLk sl o590 so SKosbs 550 3 alizal b €135, O gy easSS

Seolins Juo liut sl 00503 il )} gy g Sisl
b s oy, -5k 5 wa) —oUly, (s 2
03,5 b e Snaliyo sl Jos plw 5l 5 o u)l8
Sealizd Jaw (Voo o) F old g 5legS uimans (V)
sl 030 syt 1y ailigy ey wlsi 5 Uil - Tk
ol P S U K UD Y, LA PY U gR WY 8| DOV
Bl ailsog) )0 gm; Wi 5 Uy, wailyy, (Sl
Feoul ojg 0 gape FeghS Ve Ve ogas 3 (oles b
o] Cmdts 7l 4y lis AD) ol 00 dngs oo

e el Jime YUy B Sl adly olie b
e} 0lgs &5“5’

Lagiigy 9 olse

g 4 sl (B ym0 B35 (g SlekenS el 055>
055 j9yed 03l 3 9 AT i Glpl 50 9,8 Sl
Ot L5 (00 03) 039 55 5o alold 5 00y3 )5 &3l
Aoy, £9 lo a3La 5l (S Bl (o0 ShagkS YT
Ak s aialol o o0y SlbonS a5l VG
Feots ol Jlod an g S 50 50 Sl
0jg-> S94> 3,5 o0 dedz 039> (293 GlaTwend
S eokes 00 9 0,04z aldog, Ju 4 3y 3l b
509559, bolar 4 0 2l Sy 00 4 Jlod
ailedg) e ce dgacme (i (slaosS 4L 4 >
g ood Jate YU a0y, &y olf et dilaie 1o oS
Jmo g 4l (V) K2 05,000 553 by 4 ele o
eul 035> (5 yag et g (oslidlyn Slmoli )
s g Glis 1) sldns

ilyg, Jlel ol Joe s (shp o 9,50 slrosls &5
ot 9 amts Pl S50 g 5 (0 )0
2 adsh sla 2oVl g 0l (EXCeD) laome o 2ol g

4 Kumar and Das

5 i 2l slagla,z lasy laJUls oS>
et Jome pal jo ol 005 eolaiul zae b,
JE CHNETEN ST O [ pE O e
A o pd Glas (ol g3 4S5 Al fole (a4
JYORY B¢ WY AR TR | EEC VWIS G PR PR
el 039 3 dae L 65y 20 BT O g0
Sy 0 N1 bl o 8 aalllas 1) lexiSuls alsog,
Ol sS )3 a8ly alogpe 0j9> Joma TV j3 ) g, 5L
2 gy SledS 059> )3 Wdged g2 by S,
i § 5= it il 0dD 2o JLo YA LS b
as gz ol plS g ) 5l s 3 2 sladad,
Lo juiie plow 5| Gt gy Sd55 595 2 o0 61 o5
Semaliss Jame (VA39) 1 Lo 5 (55255 (V) .ubua
e ( Syl Sl eslinl b (geas ;o gl e
o5 il Ll aio S bl 0 9 Jomilly 65 5
wlily; aedsi anld b Joe sl Olgies 1 sy 0!
(1) " K § Kilg (V) d905 oolial jui ogu g
e o W50 gy (29 9 DUy, O (B Je
zomt 30 g ohle 3k addlae (6l e ol Nioges 4l
ol Gy b .8 13 eolinul 5)90 SgS 09>
ooby i ly pees cdillae gloanl 2 pol e L
b Sealys Jae V48F) o Ken 5 Lojls (VF)cuud
&y Sz gla 09> )3 Blae Doy (S S sl
Jis ol anges alil ) Gliugaie g ailsog, o
53T 5 Glad e 5 B ) Sy, Glae wge; jlade
BSKS,) ailsog, 40 (14AY) 7 gl (V1) wibs go by,
S35 1) 435 andly aw JGliugain Vet ojs> 0 adly
e S b ol 0057 (o g il (Slad aadly
wDlly, anlp pulad p 1) gy 9y Sealiye o

*-Ashmore and Day
*-Wang and singk
"-Pyasi



AWAY Jla .,L..: QY Ah:- sf)l):‘ U"-“-& &hﬁ Ala.u

YasL

S o i3y 0 5 58T oSl adlse 3,90
3 03,8 st s5lal (slasdll e 5 (Slee
Slnisy elS oeSilon a2l 3 b Jaa oy
(Jad 58 g oo 595 5p9° 595 +Jsl 5920 )08 Legasy
Jyad sl g 48,5 )8 oo JLis s g dralons Jlas 9,0
A sy, dlaw a azgi b oLl 9 lae yliame iy
Comntddy 0paSiles 00 AY 5 AV AR A i 4 Juad
S aagg abgije gy Saliyd Jooa (puges 9 ol
s, (Bxcel) auby slaggms )0 920 4 bosh
Py nly yeiia Gyt B guyp G &S 205
3 Ul S ey wam) Jlal 45 L adllias 3590 59,
Gy o)kt Jlas U L3 slajy, 9 Sl 9590 595 2
Joe sl S ( SPSS) 3l o & JUiit 31
Oy Sojpe 0 g detp sl g lad y0 Slip
JE s gLl (509 Y b g e e p@ G092
55 Ll g g esmte S ol Jold ol (s e
P legos Sl Ganad 1y 8,5 SIS gy 2590
3 () adaf)) Laoals (e slhas Jlena 5l coges; 8590
Py dep Ve il p5aS o5l gl Jod G o>
(F) o oolizul 0o po FO U o> U5 Jlal 955 Sijpe
E=[S5{x100 W

lhs 3l Jaie E o] o a5
5 Slovalie nolie v i'ay S€ § SO g oy 4 051

BLbl oo gy (e

byl LS bgy ool (bl sla o g apo &S
LS el cwsay ) b g pbul 3 Ao y0 euds
(5t 1l Jiks sl yeite 5 (b3 b g ot JICH
wbos ablie I S0 o ly Al j5b 4 g,
Gy Sead frame g g g ghad 5 Slale lyy,

iy plal Lol g5lsil 5 JaaSS Dol b alas
VWPl YA g0 5L g o0 @iy ‘.SJLJ 0,85 Jabo
8590 50 Lt gy )‘ ‘_5)‘5)5 gl R Jlb (AYYY -
59 oF 5 Sy g ool 38,5 S jge \YOF G AT (g L
Ogmr gt Geasd )‘ 2l a)._:.:i:: 9 u,;'&a e 4 ‘5)LJ
4y oad o Ll Al jlear Jlel 3,50 oo ol 4y w0l
&yt i 3,90 shamosly u.tl._n).ob gy dlaty
‘S)L.;‘ uﬁ)‘b); 1S o &s} )’} solaz.l 3,90 G)L».J.Le
".L_i_’x_’ J}i).a [ (Excel) MU},! o osls Sy N {:)Y
o o=l g3 iy Ojge (SPSS),l# p 5 S5 L,
oz sba g5, 3 Soels Jos ags lp ol
o0 ooliul 'y 9 95ty SS9, SaS Lt g 0yuite
Pl 52 Gl g (ot cxsgupylol 4lS 395 51 uy el
ot Slp A8 Jelod g 44520 9590 allaz ol &
il gy Sl 09y p3¥ (g el Joloni g 425
3 (s Djp2 4 g g 395 99 P9 3920 D5
solicnsl g w3l by, 31 U crl (sl 05 0091 aools
ey 13 (slj; Wy b ailiy) iy O 50 45 B
Pty 325 9 e slje, ) 9 ey B L Ay,
SLp g 3 3 sLajy; (20 9 ailiy) (0 b 4y,
Ol et sige S5 Sl g 0aus 53 fy 4o
Sl Jos 35 Al e 2 0 . pdy Ojee aesls et
S dauly2) i (sla e 51 oolizsl b (s LT (39
slaasls 4 (M 5 sl sualies slaools (5,850
NORDPRERVER 5 u.ou:.» 0dd dngd (sl Joe
Ly Joe o it et st jpdiie ao Clys o
5 435 sanl 3 LS wogw) diljy) Sl slaas
15 ez, Lot JLu cilien Jyuad 5 Woole (gl Julow
ole pomara; glaje, ool AL 5 wilale (sla oo

0)99 3 5 390 (olo y& . g pows 53, p3 59, Jol 392

'~Forward and Backward



Aat

DS 5l 059 53 Senliys (3badiba 31 ealizal b @i} gy gy predid

sba o Ogline 5, Sles al)l joliie 4y ol 00y )8
Sibil @Ulg pmizen g (oS pd 5 (b Sealiys
aged gy oad angd slaJoe Jawg (ol enalin polis
3 02998 slools g bgrye wgu) slaoslo (3lusl
3 (V) JBl jo Jacs £95 90 ;o 3l eolazad b cutguuo )}
by gy pobie silaslh Cundy Grizen o (V)
oeds glhas Lods 4 5 g 0l 5 slacls as  Juse
Sldaz g 00l ool lias (0) o (F) JB o ol
P OLY) JBil )3 j950 sloos eedd 4y bogiye

ol 00 00,591 (V) Jgu

Craiddy aliSes Cpuasi slad § uad Gulyps b dloles
Om e yd YL b by, L ezt jlane 4 el
25 gy 55 Saot 00l a0V (V) Jgaz 59 9,90 58 50
ot esSe oy 29 Q 2 08 @ ailiy) g Y
M@= ) V)N i o ytonken 4 (5L P oail

widlyge andly jf Gy 59, Slani T g andly 5o, Sibles
S el s (V) gz 0 ead anl ) sla Juw
@ Gl R ey 3y anl 0 feso et
JBE2 S gy daly o 2 9 4nd il 29
abl s 9)9 Sl 8)50 Sl (a3 e 5 (b3

Olalacs 523075390 &313 9, Saelisa (sagas -\ Jyua

g~ e 3551 sl
ol Ssin Sobpp dae | ]
e (e 3 ) B
(a 3)

Y, =L ap#Y, - TEAGY,  +VA/ VD AA ! YAsseo (b) wl39, !
" == WY0, NG, AW Yg, v/ +/0A & YO/ {HYadljs 5 Y
Y, = AVIVYP, +Y0Y0, + AT AY /A% ! AZAM (Bt)in2os v
Y, =vovlogY,_ —YtologY , +\.\Q  —Y-0 R ! A (s Boosp | Y
Y, =yl 0P, +8/YP, +5V 0, ~ Yt/ V0,  +\8/ Y A\ L WisY (ot htga @
Y, =\W/alogQ, +vtlogY, +1VAQ) ~#v/# A i TARY (b )| #
Y, =¥IVP_, +\TAQ, ~ -/ VAP, + YOI AA /AN | YASS (ghast Dol = v
Y, =%/9tP +v/slog P, —\J1dlogY, ~va/sy KA y Vel (s o)l 5 A
Y, =0\ P YA 0D, + /N, 4 T0Y_ 1A PtY AL ) TYivD (o) 4
Y =800 44\ Y~/ Y0 ~YWVA_ log+ t/AR ~11Y50 VA ! ¥rivs (o f) 5 b
Y =0/0\P_, +#¥/ AYD, , ~ Yo/ YAQ, , +¥V/ JAY \ o¥/f0 (o)l AN
Y, w~pv/$P A, + VY0 ~Av/volog P, —\HYP /8% \ [A/YY (s ol o Al
Y, ==x0/vlog P, +0:-Q, —\/¥¥Y,_ +3%A AL ) 1YIYE (hs)s 565 w




APAY Jl ol DY J.b'- L:J‘Jg" u&._u.b G\Ja da‘u

r

Y gua dalut
Y = AP + 1 0 — VWYY + Y8/ A /AR 1 AV (oot ) 31 0 1
Y, =#/AYF, +yvivy “IAY ' YYIAS (=) e 10
Y, =\/vaP’ +ys/ve «1DF ! YA/AS (s 8) g 1
Y, =5 0/ 500, —¥8/AY “1AD ) 414 (a0 W
Y,=wvislog Q. =i/ vlog Q, v ~wr/r /48 ] a¥/v0 (s i)l A
Y, =2/80, ~t8/0y /YA o AYOV { Jhs)l B RT
Y, =##/\log P, = YY0/0logY, , =\/YAO B, = YoH A QL +TVV0 Ver ' TY4A: (ot 2,51 Y
Y =rvw/re, ~ ML, +VAY  ~rV A AN \ FIAY ()5 "
¥y=~vrvlog Q,, — /-t Yl + 2w, —at/va /3 \ YA/TA (st pi)igd Yy
Y, = tvV/AYQ, - YYA /Y00, + /T +100 0 AAIYE () ke w
Y, =0-Viog @, .~ YPAQ,. +0F: /74 0 AATAM (5 ) ot A\
Y, = vV ivaQ,, +FAIAQ, =YY, VY, = I VEY ~pan A\ ' yY/Ya (b \
Y =t\logQ  +Y.Y/N Ve A ALViad P R TH (2
¥, = YYP,_ +Y/AVP_, ~\SP, +7\0Y/2Q, +- /Y, —vr/ty o \ vits () e Yy
Y = v /YR WP —vyolog P + YA rilogY, — AW of /44 ' AR (s ) YA
Y, =tv/yP vy /980, —\#AQ, — WY Ald ) YVIAA (st )oknsls "
Y = -#P 40N T log QL —SY/ W TIA Q) +-/Arvviog Y +\V P A \ VOAFY (st o)l v,
Y, = 8/\B ~vteiAQ, ~ 18100, + 00t/ 50, +-/ ¢FY, =1/ Y0\ VE \ YV ()l | M
Y, =< /votP_ +¥v/tlog P —vrrlog ¥, =/ \WP' s + AV YD ) \ Y2 ¥/50 (b ) 5l Yy
Y =\YP VNP ~YATT0, = Y- SARQ | #F.T O + VYV +/AY \ FYNVY ( 2 )O3 ¥y
Y, ==w/yAlog P_ —vv/yolog ¥, +1¢./¥8 A ' Fany (b )03 ve

&35 9 LT iy Condy )0 i Joud S Sujglgyin
sobde bt 1 ool Cowsay b all o DYg5
noy98 shrala j0 45 apd e Gl Gues slas
039 yrslio b b slo e a5 69 e istd
@ A BAln b sbdoe baole plu j0 45 g g0 o
Ly adal, ;0 odel Josas (g puSami ailes 8 @)1 1 baosls

S5 dasls 9 S
ShaJoe a5 398 so atte odel Cundy 2l o)y 5l
by st s Jae (sl 0)s0 sipund g il
el 00,55 a1 (Y 5 ) ojlad (sloJute) gruslio s
Jsad (b wgmy addgi W, o IS Sibled £909e 0]
Sz 5 Jedo Jalse plu il 51 G50 cilise slaoke g




Yav

Ol sl eig 5o Sals (gibdobe 51 aalizel b Wiy oo gy s

Pt 535 g it 0 Skes 5l iy sl b g Ja0y90
Oeieed gl aledgs 10,05 5 dilig; gy eSS 4
5 aallian 3y5m0 0390 Al g 4 atmOge LA
$3lae 3, 00 (g0 500 1k & allyy; gy B ST
20 Ll 3l Gy sligy aolBy 5 4zpdy 236 ot
Oezeed WL S5 9500 59) gw) el 2 (S0 S0
Rl §) iy gy (20 pilie  asdly 59, (0 b
o=t e odel Comdts ol daglie .ol 009 b yuite
L of oo Sillae o C¥o (S Slisios b 3odow
5 g (1 AAF) 150 (VA )y gmaisSanss 5 Layd (slaaiily
2lg e ime (Voo ) ol 5 jlagS 9 (VAN
g moUlgy =)k sl sludone )"“S—:"b%" sloJoe
eyas 5 (14Y)),5an 5 Loyls 5 (VIAA)SS 5 j9es]
0 ALD3E g b ol I ge; wdgi e 50y 3U
Syl dg ghows Jodo 4y ST Jlo ol @il
503 )k & alliy oe, b 2SN jlosem Al oogu,
e A guly ol b ey golale g, 03 (20
aalthie 8)9-0 355 gey (@23 2 e 9y 4w U 2By 23U
S e solinul Sl drogi b gamme )0 .8, Jlagmen
o) ablio 10 wgw; e 00l ol Selise
2 ol palas Glal ) 3o ul o W 4l lale
g yieds Sledlbl g 2 syl Jsbo b 5iS blE
slaesls Ly olhaS ol 055 0 o1 1,0 (puioeen

D9 g0 b0 Sl

E9 39 )0 Heodd sbhas polie (G035 Judo &y s ol
551 510 oot slaJaslglos s 5 s Ja
ot Jica) gl e 55 e o Yl
el L wlinios el &5 8 9 458l Camala (10
degomma ) ales e lomlly jeds ol o JUTSY-N 3
(28593 stmole 4 bogy e Jaly) ol Covses slaJoe
sbdas ghls i 5 4y aldal g g o IO i)
YYIYQ § YVAZ NYIVO YAF- AYIPY YWY 08l s
1y ogmy &ilig) 255050 5o il eslin CodeS g 0392 0y
sy ly Joud BB plinabl o pd b sl 5l oslinul 5 a0l
wlo e Jold Laobs b sla Joo 5l oolituol o5l oo
9l slas L o5 4 ot 3 69 o3 ool o
a oy FALY 5 FY/TA AY/BY FR/FR AQVE DF/ED
o alisy gy sodks gilusl 5 hand lly S
Colalllie dawgs 9 39 ol dpogi oolitul 390 SLal bl
il 398 e S0 2o gl 4 i 3l &
slaas ot obyy Jeeds dey Joad o> p Wooly g0y
o Oy Slaole b Ll polie oly; S 5 leesls
S TVID YYIAA YVYF Sgbise s Shee 51 Joab 2 5
N Ly slmoln & by pe sl 41 deoy0 FYIVA
sba Jucs 3l eolazwl 1ot g 009y )lo}?é)g Ol g b
20 55 ol Elanly 4 (FF B YV 6,led gloJors) (oo
e oo okal Camoty 5o Jas 1o 3 3090 gai drays
9 J sLjey ey S slayite o5 285 A
395 ol yeitie b auslia )3 J5 (slasy, asdly 59 (2



AP Jlo o bl OF e Ol pt b &La o

YAA

(A 50 0 0) 4l gmy ok

‘sremacnay

A
@isda gk

b el e
———— ;- dh . »ujdt*“
mEmem 1')&&& - C—ﬁ&;‘

v 6 v 4 N T R TR T
(Sl

Opagd sle 53 Gy a3 Saabios Jue (aad3 5 (st esablitie juolia Hla el - S



r4q

DU 3l 0500 53 Sestys gibdide S aalizul b &3 o gmy Geasd

(A 2 15wty oy pia

G 52 05y gy ey e

@l esallia yolia
: a dh . .-ﬂw

i g Jae (padd yilia

LU TR DS A L AL Y. NS 252 2 7 YR L S O 1
{ o))

Y r ¥ @& F Y A

Cadigazal ale 0 gy Sal 43 Kaalivo Joa haadd g s} eaaldie jolia Hlagas -t

st bl i

\2 & ¥ L} AR AY AT Y ALY A& Yy Y& 1w
(Guy)

Alasa sl 4o sy dal 95 Saalips S Jaedd s ) raaldie paalie Hla el ~¥ S



AT Jlo F oylas OV dlor D14 ad lin aloe gas

o —— st aaalie yilie

- iedd pilia

Yoo -

(S e ) s gy Jie

\ v o v . W vy Vo VY vaoovy oy
(022) ot

J;CléLt‘)Jyéu)@ﬁ&f’@dd&ulf&dg;b“umxdtiﬁ)hﬂ “G&

c..a&.a
1-Ashmore, P.E and Day, T.J. 1988. Effective Discharge for Suspended Sediment Transport in
Streams of the Saskatchewan River Basin, Water Resources Research, 24(6):864-870.
2-Das, G. 2000. Hydrology and Soil Conservation Engineering, Prentice-Hall Publucations, India,
489pp.
3-Jansen, J.M.L. and Painter, R.B. 1974. Predicting Sediment Yield from Climate and Topography,
- Journal of Hydrology, 21:371-380.
4-Kothyari, U.C., Tiwari, AK. and Singh, R. 1994. Prediction of Sediment Yield, Journal of
Irrigation and Drainage Engineering, 120(6):11-20.

S-Kumar, A and Das, G. 2000. Dynamic Model of Daily Rainfall, Runoff and Sediment Yield for a
Himalayan Watershed, Journal of Agricultural Research 75:189-19.

6-Moore, R.J. 1984, A Dynamic Model of Basin Sediment Yield, Water Resources Research,
20(1):89-103.

7-Pyasi, S.K. 1997. Memory Based Input-Output Runoff and Sediment Yield Models for the Upper
Ramganga Himalayan Catchment, Ph.D. Dissertation, G.B. Pant University of Agriculture and
Technology, India, 189pp.

8-Renard K.G. 1969. Sediment Rating Curves in Ephemeral Streams, American Society of
Agricultural Engineers; 68(228):80-85

9-Sadeghi, S.H.R. 2000. Some Aspects of Spatial and Temporal Distribution and Development of
Prediction Model of Watershed Sediment Yield. Ph.D. Dissertation, G.B.Pant University of
Agriculture and Technology, India, 362pp.



AR Ok 53wl 05y 53 Searlys (gibdobe 1 eslial b Wiy, gy e

10-Snedecor, G.W., and Cochran, W.G. 1989. Statistical Methods. The Iowa State University Press,
8™ Edition, USA. ’

11-Sharma, K.D., Vangani, N.S. and Kalla, A.K. 1993. A Linear Time Invariant Dynamic Model of
sediment Transport in Arid Region, Indian Journal of Agricultural Engineering, 3(1):29-30.
12-Sherma, T.C. and Dickinson, W.T. 1980. System Model of Daily Sediment Yield, Water
Resources Research, 16(3):501-506.

13-Tabrizi, M.H.N., Jameluddin, H., Billin, S.A. and Skaggs, R.W. 1990. Use of Identification
Techniquse to Develope a Water Table Prediction Model, Journal of the ASAE, 33 (6): 487-497
14-Wang, G. T. and Singh. V.P. 1991. Discrete Linear Models for Runoff and Sediment Discharge
from the Loess Plateau of China, Journal of Hydrology, (127):153-1.



Iranian J. Natural Res. Vol. 57, No. 3, 2004 402

Daily Sediment Estimation Using Dynamic Modeling in
Kasilian Watershed

S.H.R. Sadeghi’ A. Nikpour? S.A. Ayoobzadeh®

Abstract

Soil erosion, transportation of eroded material and sedimentation cause many problems in the
hydrologic cycle of watersheds. Study of different stages of erosion and the recognition of control
methods is very important in planning and managerial activities. Extended studies have been
conducted in qualitative and quantitative evaluation of soil erosion, transportation and sedimentation.
Dynamic models known as time variant or memory models are those related to time and therefore,
time parameter plays an important role in system output. Dynamic models can be developed using
daily precipitation, water and sediment discharge collected during a specific period.

In the present study, the Kasillian watershed with an area of 6878ha located in forest region of
northern Iran, having considerable precipitation, discharge and sediment data, was selected. Initially,
the available precipitation, water and sediment discharge data for the period from 1970 to 1998 were
collected, refined and analyzed. Then, appropriate models were extracted using the concept of
dynamic modeling and subsequently the pertinent models were recognized based on the coefficient
of determination and estimation error criteria. The results indicated that the monthly classification of
the data led to achievement of better outputs as compared with those obtained from either no
classification or seasonally made groups. It was also found out that the daily sediment was not
affected by the precipitation, sediment and water discharge occurred respectively before ten, nine
and ten days. In other words the data belong to events previous to days before the mentioned time
could not affect the output of the models. It was also implied that the daily discharge highly affects
sediment concentration during the same day. The coefficient of determination and error percentage
of estimation in all the suggested models were respectively higher and less than 0.80 and 40% which
may verify the application of such models in daily sediment estimation in the study area.
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