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Abstract

Density of deposits is bounded on different variables e.g. physical properties of sediment
particles, rate of deposits layer compaction and type of reservoir operation. These criteria have
uncertainty and so the specific weight of deposits has the same problem. In this paper, the effective
factors that influence the density of deposits in the reservoirs had been classified and then the basic
concept of Delta method was stated as one of the popular techniques for analysis of uncertainties.
Further, the case of Kenny reservoir in the White River basin at northern Colorado was selected to
determine the specific weight of deposits in the reservoir and the coefficient of variation. The
results of this investigation indicate that in the case of Kenny Reservoir the density of depositsis
1267 + 125.6 (Mean + SD) kg/m®, and the coefficient of variation of specific weight for

accumulated deposits equals 9.9% for the period of 15 years of reservoir operation.
Keywords: Dam reservoir, Delta method, Density of deposits, Sedimentation, Uncertainty

o 08 o a5l 5o (IS s £ b s doudo

(2009 (s 5SI3) was o ol Lo, 5iS )
Ll 5o s @l sbal Babs 5w Gll 5
Lo S iS5 S5 e 320 slaws 1390-1391 T L
B N N
SIla 5o ol 5 (1391 2L sl (55l Jla 5o
a3 Gl s BY L I sy 00 4S8 el
soliaglal) sd co 803 (edS ws 50 0/75 5 0/55
2o 500 G salin 277 Jolas Lo «$(2009 o) ,\<an

""J:‘M‘FLJL"“J‘J%JHJ

1 OB Gastepe Laaw o3l Logae

5 ¥ Pl 5 S o L) O ol glapionin 8 5ua3)
g o a9 15 LT KL ey (sulas)
ghee o9 Law G3lhe 0 Al poane aSe olal
S9dign 955050 waSesie wslibie 7000 gus s Gl
1605 o oSl ssb 0 4¥le Lliie ool 3l S
e sSI3) wgsies s B oIS gy sl 4 ws o
£ b sie wsa e Lol Bab ol S5 (LLE (2009
5 Ladlsl b bUie Lo o5l 5o (513K sy YL
5 oilsias) sag ol caabias  slaslKial
O pas o8 g Gol bsgie a5 (2003 o1 ea
1 Jsas e pa wsnn 131 (o 4 laeas


mailto:imanshoar@tabrizu.ac.ir

29

2 03b (udids Slhgu) ogase pr Gt )d Cushad pae Jilod

00 S upd e pGTEa 5 ooae Calaal Hu Gl Al
L5 0 58 Ol oS ool G35 158 B8 a5 5ol
2o 1y asa pela FSsia g gulatEl (8lge s
sSlee B8 18 58l mad pines obls sala
s dlains S 550 5w 2 aon gladlela
BLa) S8 55830 wolge ol S 1) e crwagly o
Tl OlSee pees w lse (ol @ culie Lu S
03 G, dshe 4 gaa dag € 0 S (oS
Suse lal IO) 51 (S glsie 4 baw 3l
Dl ke splgen (S3Ae slann Llwb
OF Oxae sl B ead ad¥ a o sl Gal s
Lol 5 sl oL LU o8y dasa
Jaad g aaldlS G 5ae cas sl 4 5 ol e
siade il oolwKialas oKl ] S G B uga
s aal 8 8555 sulatdl Slaal 5 (50
G0 o Lo S as sslal S sbgles
el 9 g Dl e Gl o) bela gladlaag,
Ll oolas oo absas 3 oads b ol puls s
oS @ S oobe Gl HAL olaal ol
S Ol S asdee GulS G3ae alyl paa
il GRS se Clie YOS glagiss 5 L i
1 golssine GBloadl (5ae diags 9 Slae ol (Sas
oS L G lagi g, ol O (S adl Glls el sea
o3 sl € ol suse paa Wb 4 (Su Sk
e Al Hu 58550 alaBl sae Job Ho @b gu
Sediee Aok §3Ae wde paa 5y liae
Slaraad 5l s S supe s cadpb (sl
O G b Gl iy ol T goliadl 5 38 g
ol st alil an sKEALL (g s Jailly
S AeS Sh g aanee il cga G 1) 350 4l
adaalgd T sl wpd 438 K s 5o 5ls aj e paa
© o G Gl was s sy obisw, B
S0 delal 5 A L, L‘)Ta_sfﬁ;‘_\.‘.uhs:&a‘,u
QoD s s aaa cadh LIS sl ol

GRS 835, sud A i gulalll jae Koo o)le

Laauw (30 50 a5 (5 30 gy ¢ 5 oo =1 Jgan
(2009 (s 9513) Olen sl gudis 3 (A 3 5

(%) Y IS gy 55 a5 5aS
213 Cea
1/5 <
0/72 Olicu guia
0/65 Ol
0/45 S0y
0/22 (Y]
0/15 o3

S s (5 53 (@O sy s 50 usanl

i sl LAl 5580000 il 5 e S
o b U5 sut sl s (55 3 hake T polie
iy aald Glgs mow o Ol v cais Al das
O g dmaa (S5 glaaw Shal o a5 LB
Gl g S 5o lasw Hlae clial g aau g
pladl slaun s Jlio b (2009 5a 5 S3g) by
Oloa ads e € e (T 51 (Sla o))l elans o s
S Gl dds 4 58S (S5 slaas S (us
Ol S5 ana (halS 5 caline slagias su ol
ol a5 el (g gy a8 5 ABA Yy
OPLS 59 QSIS wosa (55 slavw Slaal a8
slesl Sleh o5 50 S gosb o Ll HLS s
e peaae Ly (S3ae 0 134 1391l o lins
349 5 Al Jla o oo jie o bbis 26/6 5 gas o
ol 4772 dgda o3 eaa peane by S3Ae a
(1391 A ) wiieus slalllas alail ala o 4 ciaSa jie
olal gl B aw S5 G0Ae 5o s

oMo S sl O ST s B Gy Seiens
Ola®h L 1) w033 5o sad 0583 Of 3l g
Baa din oo 0 S50 G5 S5l e s
i3 4SS T Jla g oo Slaal 5 bl (s 4l
ik (EAS s ssdle aw (5Ae Ho Sbise, Gud
9 M JAS I8 GualS el ((3ae S5e oAl
Sl wald 5 ol G 3 wls ols hals
s olagl el 380 ade paa (EAK Ss b



1392 Lo /o ess 23als | 15 5 ] s 4,8

m:l)‘y <)LQZOLQ£| 30

220 g o Jeele Gl u Ko SL Lo KA plas
P gl o (i dieas

101 GLSe 5 (Slod s 5 s Ll (A
les bl g 5ol (a5 K88 5 B b Lok
3 Gl sy 1384 e slls 1384 (gunin 5 el i) 1o
ol 9 od 1999 s 5 ¥l 2008 ), K
(1996

s 5 S Sl sla S5 (o
e O gl (Sl a0 I nl Wan ulin
Slio ot 5 4l o (S50 le) el i o
1384 e sl 1389 sulyiun) dibie wlibpn o)
(1997 4 5 G50 2005 s gy 5 433

PS5 (ALS iy 0 IS G (o
Caadge 5 oLS il 5 4ty bl sk (ALK St g
3 omos—e 1384 e ll 2009 5a 5 S5) oLS wk,
(1997 .\l

Koo slacdw sy b LM (o
9o Gla) (ioad a5 JleSas g 8
(1997 o6 5 usypo 2009 51,Kan

b lensly) A (Silgouna bl (o
Slos pas © (030 85580 pas s (G55 g5l
(PLiad sladan s oladiiie (o 5ae IS8 (a5, o)
Olooa (S Al cad (o 3as 5l olame e bl
(2008 S,€ 5 LaiS)pusla 1389 suliyus)

a0l g @l (S5 olussad (¢
S S8 b g e pes 5 L3 IS gy @)

(1997 C)B S oo ;1389 b..t‘:)c).‘.u;)

(Pladl) aasbo yue Jol 9o
ot € el Sloss 31 S SE Giulas
80 S & T wadd @ canbs Hu aa slal allas b
SLa Ginli s KalanT 51.(1386 Ligs 5 JSbs) el
Lo 555 53 (510 sy w58 5o 2 LS Gl
3 e Gl o S5 L ail 50 0 s oo o gruns
i Jeelge Ol o oy Gal dalre sls aalllas

alasdl @ 5ol ol (Sas Fa oS g 4wl
(1384 e slls) w50l ol olo sen

olbade s S osuye paa uad gl
Plases Aon 9 05 catl Ohee Jad ) pela
balyd o paS olaidl K b 4y dbio Of pbie
candy ol Gl ase b osuse ana slal oK
ol Huls LS G e adY slacalu )
o9 s GBS LIS o b D JOES clagd
aais glas bl 5o dlae Gl gaa i) (ol
5 50 b o S alaat Y sane 53,08 s say ol
O ol slacusgans 5 (oo kaloa o8 <
S des S olsie 4 otasdee Ak g aadles
soee Job 59 Sbsa, allil gl su e pan o b
s oo ot Jlw 50 630 sgas so g baw sie
(2005 o 1997 o 5 urs0)

s (3l g iKa gy 53 30 Jolge

9 olwanw ey Ho Liae palse S
S Jsmne (lsie 4 1) csns Wlhay, pudige
s sl ol Gloa a4 Gae) el Gl
dela ulge Koo ook 4 dlai oo Busad ol (B
Spdiee G olite s JES b wels lse 4 (p e
dola LSiw pad wsa by pasle (Sajlsa 5l &S
Jals 5o 1y aea il cald Ul ge (ol a3 gl e
o3y o0 S s Lgle Huis s o s ol Gloa
O e aa sy by (JsSlse o slasos LSG
(1389 suly cpun) w58 o

Ll o5lae (oI sy 5o She Jolse
(Pleasl) gambs 52 5 anbs Jolse dious g0 4 Ol 550
WS aands

sl Jal ge
b SLa ialisd 5o S35e b Jelse
Ol 53l 5o IS ) 5 sl slads s

Sloeds S5 5 ol o9 ol K5slssma (oS cuale



31

2 03b (udids Slhgu) ogase pr Gt )d Cushad pae Jilod

sLasial o ) a3l dan (slolie (il KaT e
calginon 5 cadly 4 Ko aadS Ol (T abl e
ol aalpn e | s O 3se 53 S press
OLSel 5 ST slauhaa 5 5o e sy S g 585 JLaial
5 oL, St Wb (s n,lS Shial cya T alss
a5 Ol 2,0 S sk o sway O s 830
Ol 83l ey lae aad Gl 5l aSa, <
e pb 2kl st slaaisl

e sane 4y coald ane Jolas 8503 Gibs
SIS 05k sy Baa L 4S5 gl oo S Alaghg,
cga o GYLaial Gl Gand 5 (all e abl8 S
2003 JLa) 5o S oo (o ceudiga pole o oludas
SSLS slag s, oS (1996 (¥l 5 oad
= lagiva o aSla glacialsd aue ulas (51
Ghso 0 Ol Bies Ol o 5o &S WL da g 5 £k
X . . 1 - <
e ge soladad iy, 5 (FOA) 75l 4o Jalas
(1999 pus 5 (el oS s,Lal (MCS) * 51,

tolas slasuiio il s 5 FOA (i) sl
©layuaia rSlA eYalae (ghlu da S 4 S
@“YL&.’\;‘ C_JJJI (‘."‘3: (89309 G:JQB‘):\:_ lasaly 6‘)‘.‘
aYolas o @l LIk ) O 5 S oo s0ls 5]
2bing slaga soa (st das sladae b 5 (2525
st (solal JalaS Lo gn 503 (ol a9 g0 il 53
Ll SYLaal 5 solel olus god wulas 3 a5
-JJ;L;Q H‘ﬁ@‘%\gé‘&gﬁmﬁ;b\gw u‘s.::‘

e Jia S a5 4 (1999) e (¥l
pas e gl s st YIS Ehge Ghgs
sy, b gie o ol Lel olibas 5 b
Criage 4alnl 5o Glae Slige; Gble Gl Gaines
Sbses ann Gaad3 5o HRE,EE palad ne slaiel sl

! First Order Analysis (FOA)
2 Monte Carlo Simulation (MCS)

g ) baac (5B 0 K s o S3e b
S g 55

s 59 i slac ey 5 Lacdlas (l
D oslad pile 5 LadSia cooas il slaca s
(=2l (o3LS HiS S e o b sla oo
3 O1oslasS Cauliols (gl e s SieulolS il g0
SLag LSl (Siabas s o anle plie 5 0ae)
Sy pie g >l ladasm cupae sl Ho ilids
Lig 5 Sl 1384 o5 ) il 5 (I, plses
(1997 56 5 sy 5o 1386

O il igolesg o b sla i (o
O 5 sladle 3 ol ead sl mas ool (b
otige Slaagd (38,8 5l s g SaA sladle
‘MQMHBSQWEMJJU@\)E o gt
O35 500 o b s ol e sladerdl) s as
sl o8 Hlasme e dalss pae dbadaall; S 0l
ORISR L 5 S Ghondy pae dals 4 (Jae sladg s
Solol aue alyaans 5 (5,laS sladuia Jlaal
s5be G el ssblae b 5 Sl g yuun ol sagas
solalles syn 5 bale lagls s alas gl Ll
slagbis s L L)) 5o (ameciw) (2L
SHLE 5 sl 1384 e lh) cinstnly 4 Lale
(1997 6 5 o550 2008

Laghiyy 9 alse
Cualad pus Jalad glaghiyy Sl 9 p gede

Gy solwdae cwalid o glall Cias
slaanl i o oSla idasls (slasuiio Gasslss cusS
Qg o Slae 5o (86 Yo saac 5 a3 g5 58 S5
Oils a s (BLS gl ) tasdpe g a3
e pdle ) neiige anb b3y Jalas 5o
dc_\_‘.ﬂ bdjsu:i‘_.u.u‘ade 6‘.&&\9)\9.}:{‘\9‘)‘}‘ sulai)
o LS ea S sols olus 3 (bl ol jen 4 al yle
Gl e aal s 1y ey slajiel )l ol puis
@iy 58 (sl coald aae a5 45a3 Ko ojle



1392 Lo /o ess 23als | 15 5 ] s 4,8

m:l)‘y <)LQZOLQ£| 32

OiSilse Gulacal 53 5 5L (g by S5l 4 se (3adS
=) e¥uslas 3l PRIRY. X ypr oislad Xl b oS X (sl

12005 310) 0gs aalsa cyuads L8

y=Gx,%....%;)=G(x) 1 i=1~ ] (1]
» G(X & &qﬁg i - X 2
™ > G+ A by Ei(x %) [2]

&G o
5 @ T asbe 2] dulas o
e L g'ﬂ_Xi@ sbe {2] o
Sl SOLE B 4 Ly g osus Bysre cuslins
oo Shced Xi:;(i abdy u G(Xi) el ol
U‘s}mé@gm}iéu,@Zmuﬁ
20 ol ol 4 Y Sl bty Hlie (s
2 = var(y) d 2GS _, 3]
i € 1% g
G Wy) Y Sl olmds ol e

Pl es BT nh Sl

< .05
1d Sace ey ¢, W
W= &5 ST WA Y [4]
y ﬁ;ﬂw%w g

=055 lola SRy Sy S el S5 oLl

at+b c . .
522 i o oSl st [ab] sl o5

2
X (b- a?
2

>e) ok aal A L ol 5 0T puibiol s Ll

(VV) Sl O ol o s lale (pl 5l (2005
g w8l dalae LIS 525 el 4
w=S -3 ag [5]

"0 Oligy pog—ade pya y9] 3 Cualsd aus ulas
S (50 g3 ol (s
od Bl g (g Wlge poa (BusaS 4 by
il (IS Lol (o pmdio asa 1) aaas aal
8155 5805 cal 35 Sy e gads poa i
i oo 48l (Il L) s s slaY

O ool OhaiiS o Jlal 1 oA Ol (s 3eS aan

GolSen 5 (Slols) wilon s ain 330 5o sud dligd
(1999 i 5 Lu¥La 2007

22 alliae Ly (2003) o 5LSan 5 ol i ss
O Baa L Wil 5538 5u 5l s m
Slaal slane s sy g5 2 HIELSE slasielsly
g Sy 45 Dy 4a® Gl 4 BT o sad
O o 8l slaas (OIS gy g5 59 1T L 3 ]
Ll Jod 5 50K (ol Jelse g usls B8
GorolS Olads 5 b oa FISn s cundy call
Il gl (ol 31 a8 ol e 50 sl
(2003 &)1 ;K0 5 o355 5)

dmalas (gl sads A1 slagi s, el o555
sladis cose 4 Lalunn 5 oSha glacuals auc
S5 obad 8 b cnliie oS g o (95 sl
G iiad 5 sa Gald s g ogd blE (glls woliil
Cenlie  lObl, Bhids Jue 9 ateuly Ho S sugb
29 g8ls Cipne b gm Ko Lo (Slaabie slasals b L@
o sladae € wlosan; 4ol Gol 4 S el 5aS
S slasialLly gl e alas 31 soliiod Juls 4 oS
Laialsly conalad ane (28 2alK Ko ojle b
@l S ladas L dwlis o oluulas wig, oo
(2005 (yudi gy 5 aiig) wiloa S GlLI 1, s 3058 Juls

Hls (hg 4 Catalal pae alad s
>0 Ll (g, 4o S gl aise Jalas (B,
J‘):\J\Su_‘.udl.@-a‘s\glbéuﬁhi‘):ﬁ“)d@.ﬂd\g‘)u
‘)3.6“)‘—1' CJ“)_..\eﬁ b:)‘_.! ‘L)‘:;'JJ C)_J‘ JJ.J\’-A.’ZL;Q bdu:u.u‘
5 OSShse 50l danslas 51 Gy g sad (ly palad st
Olste 4 olds o e colpne s Lyl
Y sty onSilias il sad ciujyad X B X Salas
Oala I8 plta e Ly sl po suls plas M ol b S

! Delta method



33

2 03b (udids Slhgu) ogase pr Gt )d Cushad pae Jilod

gy Oyl § A o gads o juallis -2 Jgua
(1999 (at 9 u¥Les)

W(kgm-s) U e o> e
ol
Ws) e Wh)etw We) g, a3
1500 1120 416 I
1550 1140 561 I
1550 1150 641 Il
1550 1170 961 v

Jmad 3 ol se it o5l 55 38 oS 5 sbocylan
slaa¥ oI5 (e o g, o3 guudls S 3
e oy 3 050 S G0l s 8 5 e
L Jlie Hsb 4o aiia HIAS 5381 osn; sladiag
039 G O3 3 sy aalsl 5 ol o
sla¥ (udieo il soly S8 68 o slay
Sl pagato pon 5 Gal 4 g S edies G2 )
S sl 5ol 3l e IS ley XX L
O3 o3 sad Guddds Sl gy oAl (o sado o a
co glaey Had ey 5 ol cal G b
35t oo 80l ul 505 bl g, 5l Jlw T>1 6l 4
(1997 o6 5 Guasse)

Wy =W, +0.4343K S0 (nT)-1 7]
& -1 u
K =K.P, +K P, +K P, 8]

;‘(5)‘4)_.!&‘)_6_)%‘)_:&4_} K ;84_‘4‘-!-&‘)4
o 4o 5 0k (S O o3 el s ¢ 5
S solasme g bl 4 a8 bl By sae w83

Zm\amic)43d\94.;)4’a§aiﬁ)¢x4l§.a@p

(1997 )8 5 pat ) 99) pusSad o pud jaaliie -3 Jgua

K(Kg/ MP) ey Lo kol
BT E
(KS)‘L‘-"‘L“ (Km)iigw (Kc)uw A )
0 91 256 I
0 29 135 I
0 0 0 Il
0 0 0 v

o b Ooae 438, e B aaa 389 95505 ki
ae )y gle) caen 5 T Slmas 5 Sl o sads

sad (padidds Slbsen; (JEs) posado poa
Slio sean Jaid 5l ol slasaiie pb aw (53 5o
oo LY o815 (lhae (Gl o s, B3 (S
ol o S su s cnabl ane ks Lagaals ol alas
O3B 3 o (S 0l gy o geads pa Gl
(1997 56 5 s

A s (A Ho sad udndd obsey J&S
1997 5 5 Gunssme) Ssbi e 03 (pedS ) £
(1999 s 5 ¥l
WO :WC Pc +Wm Pm +Ws Ps [6]

oo sais aya e Wo 5 K3 daily o
8359 S A 53 83 Gudiddl S geuy 83 55 4l
‘AHJ‘)_:A %_e:‘): QPSJ Pm ‘PC ‘WS‘Wm ‘WCJ
a5 LT gut il Hlaie 5 e s s a SIS
LA s o

S solasme g bl b ol K3 6K b les
OdtdS obis, pogadis aoa Gliee 3t (5
SV Gloae 5380000 wal sa S50 a0 Hu sad
(2007 o)), Kan 5 Slelew 1999
s 3o3e LB L e ines olises (1)
ol sy 3 A Y gane 533 (111)
08 oo D18 (s d g0 Wlaa g, i (1V)

O3 N sl p s s

_uﬂu_a s 2 Joaa 5 Wo sW i W ulss



1392 Lo /o ess 23als | 15 5 ] s 4,8

‘obl)‘y <)LQ:AL')LQ._{| 34

e &
@E“ﬁn [11]

+}Wn+04343K T (1) 1y~
T "8r-1 ]%erwr ﬂ

e
05
\ .u
|
+|'V\é+04343 '—InT ]%
i W{m L
Sy 90 dadllas

S50 (el osbie o i Bl and () 5o

onlcal s 50550 dallloe S 4 ol o sat S5

(1999) s 5 pu¥lis bacu g8 sas (3,155 slasals
cal suds aladl

Sld e gade asa el dallbs ol 5l Csua

de GORe 59 ol Slmas u s 5 sud s O g

Sl 5l G 5 S

29 (‘_J‘J el “-"‘A-UJ 30 221980 Jlew Ll gl oo S

2300 paa iala g sa s slaal ol K alll Jlas

(1999 5 5 Gu¥LL) Eoad oS sie fpubie 17 5 psm

O =S aw A s sl GBS (slasuls

OO 5 s udds Sl sy 5l ol g Gaob

(o g9 am 5o Oloae) ala slassls g bl Julas

Lol Blad 4o o 5a Gl el S8 LLE

sad ala) slag S g g sugs | gov 51 (5510538 540

Pc + F)m + Ps =100% =S5 L eobalw gl
(1999 a5 ¥l sl s

eatls asal 52 [8] 5 [7] ‘[6] =¥olae b L

W, = |W+04343K InT ]';gv)

+P. Iw +0.4343K g (InT)- u [9]

a
+PW+04343K InT
i G

o|)luaWePJJuWT 9 dulas o
Jloo T omdS 51 Gy s 550 50 80d (bl O g
P e P saalie adobas ol 5o el (g8 538 53 )
sabw ey ol Hlate Slas oy e« Py
JQJHC%LEA‘:ALG‘J‘J;MMJJ%):\MLA
s aal A cualad ane (gl 50 W Selsl aai o
po ouS 4 bgye oliwlas aladl lhlse 4 550l )
s O5Ae 5o Bl (BT O gy 53 o gt
oo g el an e Jala3
s W il
S pladl

| Ve V-

35 ol O Jle T el 5

Om e O3 5 sad GBS e 53 e st
olas Wy sla b oS (sl 5 o T et 3l

ZJyM\me&Gx;C)ﬁQmﬁwuu
2

@R, ¢

w, = I ER Ly

P 5 &My, 5

sl

QI-I-O
O
2
Q- 1O
3
—
[EEN
(=)
—_

&

:
Fur s

Wy
P
Wi
TP,

)il\_‘i.l?_u:‘)lq_.wp JWP ‘WP ;104_‘4‘-14:‘)4
&9_34_‘.4)J) Pss Pn P o juaie &l Huds (o s
QA‘.M* (4_4.HLQ uL_A.u" 7ETe) B‘AJ 4—! A:J‘_'J.A_H‘)
UJHMHL);_JM‘AA‘;\AJ‘) ‘3414‘.14:

J‘)Su_‘.ufy‘)buk’.\u.oll‘dd‘.na



35

2 03b (udids Slhgu) ogase pr Gt )d Cushad pae Jilod

Wy, =(0.00983°° =0.99153 10"
po— ped3 B0 e S-S oplae
S (3R 59 Bl (S G SIH3 e peats
olare Bl ol dad Hu el £9.9153% Ll s (o oS
Ol o9 sad (S G sy 03 pesade asa Guaal
[ s oo duulae 13 dulae S 4 u
Sw = My Wy [13]
Sy, =1266.88" 0.099153=125.6 kg/m’
Jlad 4 da 55 b o gl oo saaliie oS 5k len
oy 53 a peaiis asa calllas col o sudk alas)
85l o o (S a (5B Ho sad Gudid S
eolue €La gl oo 88} (pedd 1266.88+125.6 kg/m?
4S80 %99 L s wliculas aladl e8a ol Kua
gk o9 Jsd BB S SiSlaa b el o 850 (0l
pladl (b i) ous oslbe Silas (910 51 i)
il o aw Ol o 80 se aaa Sl B el (gl s
B0 50lS O Jeola milis il S5 o LLE
poa Oend = oSha slacuabl aae Lulas ol Bl
St (e L9 Bl (A G gy Sld o sads
s S SIS e Gy 3 ol e b el 5
OlolSan 5 Slolw 5(1999) o 5 YL s
Iy o sl Slsdan ol sl w5 (2007)
A o olEs

1S yaSaasis
Laacs 55l 58 (IS sy (S 5b 4o
bt Sl b (S50 sladiT 8 el wiiles
ol gl Slhnds Gl 5 Lol pebide Hu 5 u)ls
O an Lo Gl Ko I g anl S oske
o obdas Blal ey an 5 Jac 0 gans Lla
Eo— ot (Soin8 Gl ag Kol ss i uf
Sadia 1y s w58 ol e Giuly 5 (L1 s
S H5Sie w8 (Slgs Jsans JES (g 33l o
008 Ol el a2 50 (5,1 s (Lea
1055 cars s almdl a ) g 95 se Cuady

Jols sLasialsl e 3 (o 3l e pal 18

sea (SLadh gad 3 G guuy & 53 (suadils @alis -4 Jgaa
(1999 (a9 puiflus) (S

- Cauly aan EEQNREN
ool g8 R B Olsie
ol onis S lomis
Al S 41 16 P. (%)
oAl 63 39 Py (%)
oAl 43 14 Ps (%)

w5 Py s Py Fows <3 5038 o< 5k plen
JJMLQJ-AAJJJCAJ:\—A—HJ_AAJJ;L}UJJ_AAJJJH

A O gy 40 gad (guindils (S 3

G g bl

b s puead SHglasslb waagS b
s 5 olaae Galasl (Sl paulie S dulae SS
5 Jsia o 4o o 03 sasals ol ,uis
Caas by il S0 pup 5 0ad e
Sade (| p93) (S w553 3 sl e e bl sl
o9 e (A O sy @3 e gade o b s
S ge aulaa (M, ) ae (550

Saadils oy (5ol LT 3 Jeola alii -5 Jgaa

S e (50 j3 gy Gl j

il
Sads o e S sals ol sie
Ss
2/53224x10°"  7/216884  28/5 P. (%)
1/35847x10"  6/928197 51 P (%)
2193740100 8/37159  28/5 P. (%)
= 2850 416+0.4343" 256522 (In15)-
100 g15- 1

+ 22 11120+ 04343 91§l15 (in15)-
100{ 5-1

" %{1500 +0.0} =1266.88 kg/m®

o8 sad S5 slassls 4 da g b s a8 o
‘sHQ“)—&aﬂ%H‘)‘m;lludm\SSJ\gu
L;\S_L.uu‘)u‘)dbmlu*luﬁuw‘)abduaw

o aal ea dulas LB o) ee



1392 Lo /o ess 23als | 15 5 ] s 4,8

m:l)‘y <)LQZOLQ£| 36

poa Ornd = oSha glaciaabd aue Llas
Godigd biga) o paa JBES (el 5o e (I
OF 5o pan Olose € 4o 8 b ae Slaal aad 5 sud
5 mas i siaie Jud 3l i slagbys 3l Jeala
adb wl g oo Sl Giuli ¥ Slga dolas
1y adlie ol o s suls dau g Wi g, B wis g 3l
aulad @loiol HeaS Jals 5o gasse aallle S5 (gl
S gn sl «0lslsd sy pb e Glanlie (S
ey Ho cwlio Sledlb) SSL 5 088 S3Ae slan
oasad 50 5l us s oledbl 5 aw o (1K s,
A gadn cdl snd al B sl sy O (golopadi sl
slasols 4 ol wl b sud aladl o550 allles 0
P S AT R XU I EQRVIRC I PR PR -y S XY
laal slasl yal ol (Sid g uls ups S lan
JJJSGE—A—HJJ‘J\?HJ@}JJGJJ:\J‘S@LCM‘
sl oo laibla Gl 5l Gl

sl Sl S S Laas (5l 5o Gl
Ol paliene LLS N Bl 1) cal w580 o sud
e e R L R R e o
2 e o al B e T SRS 4g o Al
esad 53 el (s8 (sladeli s 383 (gl Laal
wa g ol s, pan JHIS i lagTza ol
Glas sllee a3l 5 o s ye pas ol o5
e Jae as o530 S o

U VY 5 JUNYS§ S M PP, PN [
b Ll s s S g0 5o laaw 3 o OIS s
b 65,8 55 6) o8 slass S n) 5 oanb i
S5 e S (g adinls (a2 85 85052
O b, o gade pon 35l cuakd aue ilas
U O FUNE L FUNRU-NPRTIILS SONU RN . &
sLasols Lol 5 s sulomone SET 3 Jle T i€
o O iad aalllas S s S o (Slaalde
Slate il 5 (Sl dinlae L S0 0T 3 (Sl
29 e85 S b T il 5 S35, 50 el
b obs 8 coliS o sad o IS b
Slmads a3, 383 L 5l o e 59 5 0 S oplad
Lo o e 550 3 sulamenes slaeling b 055
S oSska ST olaste

oaldiiul v, g0 C.)l.'m

dadn Gl Gl glase Gl 4 s wss ol mis o 1384 i S s s 5 £ ol

(http://daminfo.wrm.ir) . o)) ! oF pobie o e S5l o)l slanes Lo doliulit atinn 1391 (b

Slsal i Gloen aagd sEIS O gy Cu e lnlas
Hall Jw, 2003. Handling uncertainty in the hydroinformatic process. Journa of Hydroinformatics
5: 215-232.
Imanshoar F, Hassanzadeh Y and Aalami MT, 2009. An introduction to environmental impacts of

sedimentation and erosion due to dam'’s construction. Workshop on Reservoir Sedimentation
Control. Regional Centre on Urban Flood Management. Kargj, Iran.


http://daminfo.wrm.ir)

37 3 00D il Sligasy (ogaste py> s 4D Cushd pac oo

Jacobsen T, 2009. Some aspects of reservoir sedimentation. Workshop on Reservoir Sedimentation
Control. Regional Centre on Urban Flood Management. Kargj, Iran.

Jothiprakash V and Garg V, 2008. Re-look to conventional techniques for trapping efficiency
estimation of areservoir. International Journal of Sediment Research 23: 76-84.

Mays LW, 2005. Water Resources Engineering. John Wiley & Sons.

Morris G and Fan J, 1997. Reservoir Sedimentation Handbook. US Army Corps of Engineers.
McGraw-Hill. New York. USA.

Salas JD and Shin H, 1999. Uncertainty analysis of reservoir sedimentation. Journal of Hydraulic
Engineering 125: 339-350.

Samani JM, Tehrani M and Montaseri M, 2007. The evaluation of three methods of uncertainty in
dam reservoir sedimentation. Journal of Engineering and Applied Science 6: 1074-1084.

Shin H and Salas JD, 1996. Uncertainty analysis of reservoirs sedimentation volume and
accumulation time. pp. 765-771. International Conference on Reservoir Sedimentation.
Colorado, USA.

Vente J and Poesen J, 2005. Predicting soil erosion and sedimentation yield at the basin scale: Scale
issues and semi-quantitative models. Journal of Earth-Science Reviews 71: 95-125.

Verstraeten G, Poesen J, Vente J and Koninckx X, 2003. Sediment yield variability in Spain: A
quantitative and semi-qualitative analysis using reservoir sedimentation rates. Journal of
Geomorphology 50: 327-348.

Wang Z and Hu C, 2009. Strategies for managing reservoir sedimentation. International Journal of
Sediment Research 24: 369-384.



