
    

   

     

emadia355@yahoo.com  

 [
 D

ow
nl

oa
de

d 
fr

om
 jw

m
r.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

2-
24

 ]
 

                             1 / 11

http://jwmr.sanru.ac.ir/article-1-218-fa.html


 

LHS

LHS

     

1- Kenny                   2- White                 3- Colorado                      4- Latin Hyper cubic Sampling 

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
2-

24
 ]

 

                             2 / 11

http://jwmr.sanru.ac.ir/article-1-218-fa.html


  

m

hi

ei
c

is

ci

P

P

d

ciid

c

m

hiPeiP

si

3)1( i
s

bi

si
si

gdP

q

s

siq

i

si
ici

u
1

si

3)1( i
s

bi

bi
bi

gdp

q

biqi

bi

y
n

n

c
bi 1)( 5.1

1- Smirnov-Kolmogrov 

2811.0

3

)

)1(

(7.38581

i
s

bi

si

ici
gdp

qu

1794.0

3

5.1 )

)1(

(837.221)(

i
s

bi

bi

c gdp

q

n

n

 [
 D

ow
nl

oa
de

d 
fr

om
 jw

m
r.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

2-
24

 ]
 

                             3 / 11

http://jwmr.sanru.ac.ir/article-1-218-fa.html


 

3a3b

1tC

t

tt QWIW 610536.31t

tQW

3a3b

sWmWcW 111 ,,

sPmPcP ,,

t

sKmKcK ,,

LHS

 

   

    

    

 

'
2

'
1

2

1

b
wB

b
wS

QaQ

QaQ

2

1
1033 log

t

t
t IW

C
baTE

sPsKmPmKcPcKK

sPsWmPmWcPcWW

ttt
t

t
KWWt

01.0

01.0

1,ln
1

4343.0

1111

1 

    

sK

sW 1

)/( 3mkgmK

mW 1

)/( 3mkgcK

cW 1

)/( 3mkg 

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
2-

24
 ]

 

                             4 / 11

http://jwmr.sanru.ac.ir/article-1-218-fa.html


  
1a

2a

1a2a

LHS

1b2b

1a2a

t

a 

b

MINITAB

MATLAB

AR(1)

Autoregressive

TQWsm /3

 

t

2
1

lag-1

1a1b

2a2b

2211 ,,, baba

3a3b

tb

a

a
bb

a
b 2

1
21

1 )1()(
1

1

1

11

tTT QWQW 11

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
2-

24
 ]

 

                             5 / 11

http://jwmr.sanru.ac.ir/article-1-218-fa.html


 

SCC

RCC

jj
n

j xx ,....1

nyy ,...1

yx j ,

 

SCCnix j
i ,..1

niyi ,...1

5.0

0

2

0

2

0,
n

i
yi

n

i

j
x

j
i

n

i
yi

j
x

j
i

j

yx

yx
yxscc

j
x

jx
j

y

nY

 

LHS

  

1- Simple Correlation Coefficient                                                             2- Rank Correlation Coefficient                           

 [
 D

ow
nl

oa
de

d 
fr

om
 jw

m
r.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

2-
24

 ]
 

                             6 / 11

http://jwmr.sanru.ac.ir/article-1-218-fa.html


 
91E-0714E-06 

1a
28E-0118E+00

1b
15E-0919E-09

2a
47E-0131E+00

2b
12E-0198E+01

3a
62E-01-16E+01

3b

cp

mp

sp
3 6E+00 1 2E+01 

QW

  

(RSV)

   

(ARSL)

SCC 

/

  

E-09 9/1E-07

 

1a
/

 

/

 

E-03 2/8E-01

 

1b

/

 

/ E-12 1/5E-09

 

2a

/

 

/

 

E-04 4/7E-01 
2b

/

 

/

 

E-04 1/2E-01

 

3a

/

 

/

 

E-03 6/2E-01

 

3b

  

E-03 

 

cp

   

mp

   

sp

   

E+00 QW

 [
 D

ow
nl

oa
de

d 
fr

om
 jw

m
r.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

2-
24

 ]
 

                             7 / 11

http://jwmr.sanru.ac.ir/article-1-218-fa.html


 

QW

11,ba

22 ,ba

P(C)

P(M)P(S)

 

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

SCC

a1 b1

 

P(S) P(M) P(S) QW

SENSITIVITY ANALYSIS

a2 b2

 

a3 b3

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
2-

24
 ]

 

                             8 / 11

http://jwmr.sanru.ac.ir/article-1-218-fa.html


  

1

 

Andrews, E.D. 1983. Entrainment of gravel from naturally sorted riverbed material. 

Geological Society of America Bulletin, 94: 1225-1231. 
2. Ashida, K. and M. Michiue. 1971. An investigation of river bed degradation 

downstream of a dam, Proc. 14th Congress of the IAHR, Vol. 44, No. 2, 124 pp. 
3. Brown, C.B. 1958. Sediment transportation in Engineering hydraulics, H.E. Rouse, 

ed., Wiley, New York. 67 pp. 
4. Brune, G.M. 1953. Trape efficiency of Reserviors. Trans. AGU, 34(3): 407-418. 
5. Christos E.P. and H

 

Yeung. 2001. Uncertainty estimation and Monte Carlo 

simulation method. Flow Measurement and Instrumentation 12: 291-298. 
6. Churchill, M.A. 1948. Discussion of Analysis and use of reservoir sedimentation 

data. by L.C. Gottschalk. Proc., Fed. Interagency Sedimentation Conf., 139-140. 
7. Egiazaroff, I.V. 1965. Calculation of nonuniform sediment concentration, Journal of 

Hydraulic Division., Proc. ASCE, 91, HY4, 225-247. 
8. Einstein, H.A. 1950. The bed load function for sediment transportation in open 

channel flows, Tech. Bulletin, No. 1026, 284 pp. 
9. Ganji Noroozi, Z., J.M.V. Samani and S. Morid. 2008. Uncertainty Analysis of 

Reservoir Sedimentation. Iran-Water Resources  Research. 4(1): 90-97.  

 [
 D

ow
nl

oa
de

d 
fr

om
 jw

m
r.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

2-
24

 ]
 

                             9 / 11

http://jwmr.sanru.ac.ir/article-1-218-fa.html


 
10. Graeme Batley, E., G. Allen Burton, M. Peter Chapman and E. Valery Forbes. 2002. 

Uncertainties in Sediment Quality Weight-of- Evidence (WOE) Assessments. Hum. 
Ecol. Risk Assess. 8(7): 1517-1547.  

11. Komura, S. 1963. Discussion: Erosion of Sediments. Task Committee on 
Preparation of Sediment Manual, J. of the Hydraulic Div., ASCE, 89(HY1): 1963-
3405. 

12. Lane, E.W. and V.A. Koelzer. 1958. Density of sediments deposited in reservoirs. A 
Study of methods used in measurement and analysis of sediment load in streams, 
Rep. No. 9, Hydraulic lab, Univ. of Iowa. 82 pp. 

13. Miller, C.R. 1953. Determination of the unit weight of sediment for use in sediment 
Volume computations. Bureau of reclamation, Denver. 32 pp. 

14. Morris, G.L. and J. Fan. 1998. Reservoir sedimentation handbook, McGraw-Hill, 
New York. 15-30. 

15. Parker, G. 1990. Surface-based bed load transport relation for Gravel Rivers. J. 
Hydraulic. Res., 28(4): 417-436. 

16. Ruark, M., J.D. Niemann, B.P. Greimann and M. Arabi. 2011. Method for assessing 
impacts of parameter uncertainty in sediment transport modeling applications. 
Journal of Hydraulic Engineering. 137(6): 623-636.  

17. Rui, Z., L. Wu-Seng and G. Huaicheng. 2002. Neural Network Embedded Monte 
Carlo Approach for Water Quality Modeling under Input Information Uncertainty. 
Journal of Computing in Civil Engineering, 16(2): 135-142. 

18. Salas, J.D. and H. Sukshin. 1999. Uncertainty analysis of reservoir sedimentation. 
Journal of hydraulic engineering, ASCE, 125(4): 339-350. 

19.  Schellart, A.N.A., S.J. Tait and R.M. Ashley. 2010. Estimation of uncertainty in 
long-term sewer sediment predictions using a response database. Journal of 
Hydraulic Engineering. 136(7): 403- 411. 

20. Shields, A. 1936. Anwendung der Aechlichkeitsmechanik und der Turbulenz 
Forschung auf die Geschiebebewegung, Mitteilungen der Pruessischen 
Versuchsanstalt fuer Wasserbau and Schiffbau, Berlin. 

21. Smith, E. 2002. uncertainty  analysis. Encyclopedia of Environmetrics. 4: 2283-
2297. 

22. Wu, W. and Y. LI. 1992. One- and two-dimensional nesting mathematical model for 
river flow and sedimentation, The Fifth International symposium on river 
sedimentation. 7 pp.            

 [
 D

ow
nl

oa
de

d 
fr

om
 jw

m
r.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

2-
24

 ]
 

                            10 / 11

http://jwmr.sanru.ac.ir/article-1-218-fa.html


   
Uncertainty Analysis for Estimation of Sediment Volume in Dam 

Reservoirs (Case Study: Amir Kabir Dam)   

A. Dankoo1, J. Samani2, M.Z. Ahmadi3 and A. Emadi4        

Abstract 
     The phenomenon of sedimentation in dam reservoirs is the most important 
threatening factor in huge investment of capitals in hydraulic projects. Uncertainty 
analysis for each phenomenon shows the real view of its parameters and creates real 
understanding of the effective factors on the phenomenon. In this research, to estimate 
the volume of sediments in reservoir, using hydrometric and sediment data of Karaj 
River from 1961 to 2003, factors affecting sediment transportation and a model 
considering non-uniform sediment sizes. Then by using Monte Carlo simulation 
method and statistical input parameters, effective factors on sediment volume in 
reservoir, random input parameters and Latin square sampling method, some samples 
were obtained. At the end, the uncertainty of each parameter was introduced using 
statistical characteristics. The Results from uncertainty of annual sediment of 
reservoirs, expressed as coefficient of variations, was introduced as 56% Sensitivity 
analysis showed that annual mean flow rate and sediment rate were the most important 
factors in estimation of reservoir sediment volume.   

Keywords: Uncertainty analysis, Sedimentation, Mont Carlo, Latin square  
                       Sampling, Karaj Dam           
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