
 

PL

OMMuOL

EM

 

prz_abdi@yahoo.com

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
0-

27
 ]

 

                             1 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


   
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
0-

27
 ]

 

                             2 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 

SARECK

 [
 D

ow
nl

oa
de

d 
fr

om
 jw

m
r.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

0-
27

 ]
 

                             3 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


       
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
0-

27
 ]

 

                             4 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


     

GIS

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
0-

27
 ]

 

                             5 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


       

Plexiglass

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
0-

27
 ]

 

                             6 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 

Plm

 

Plm

Plc

K2m

EM

  
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
0-

27
 ]

 

                             7 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 
O-Mq

                              

M1

M2

M2

M3M1

M3

 

PL 5 Ar

   
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
0-

27
 ]

 

                             8 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 
PL 20 Ar

 
PL 5 MePL 20 Me

Mu 5 ArMu 20 ArMu 5 me

 
Mu 20 meOL 5 ArOL 20 Ar

OL 5 meOL 20 me

            

EM 20 Ar 1 

     

EM 20 Ar 2 

     

EM 20 Ar 3 

     

EM 5 Ar 1 

     

EM 5 Ar 2 

     

EM 5 Ar 3 

     

Mu 20 Ar 1 

     

Mu 20 Ar 2 

     

Mu 20 Ar 3 

    

Mu 20 me 1 

     

MU 20 me 2 

     

MU 20 me 3 

     

Mu 5 Ar 1 

     

Mu 5 Ar 2 

     

Mu 5 me 1 

     

Mu 5 me 1 

     

Mu 5 me 2 

     

Mu 5 me 3 

     

OL 20 Ar 1 

     

OL 20 Ar 2 

     

OL 20 Ar 3 

     

OL 20 Me 1 

     

OL 20 Me 2 

     

OL 20 Me 3 

     

OL 5 Ar 1 

     

OL 5 Ar 2 

     

OL 5 Ar 3 

     

OL 5 Me 1 

     

OL 5 Me 2 

     

OL 5 Me 3 

     

OM 20 Ar 1 

     

OM 20 Ar 2 

     

OM 20 Ar 3 

     

OM 20 me1 

     

OM 20 me2 

     

OM 20 me3 

     

OM 5  me 2 

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
0-

27
 ]

 

                             9 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


         

EMMuOMOLPL

 

Ar

Me520

           
OM 5  me 3 

     
OM 5  me1 

    
OM 5 Ar 1 

     
OM 5 Ar 2 

     
OM 5 Ar 3 

     

PL 20 Ar 1 

     

PL 20 Ar 2 

     

PL 20 Ar 3 

     

PL 20 Me 1 

     

PL 20 Me 2 

     

PL 20 Me 3 

     

PL 5 Ar 1 

     

PL 5 Ar 2 

     

PL 5 Ar 3 

     

PL 5 Me 1 

     

PL 5 Me 2 

     

PL 5 Me 3 

                                   
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
0-

27
 ]

 

                            10 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 
PL

OM

MuEm

OL

    

MuEm

OL

                                              
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
0-

27
 ]

 

                            11 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 
OM

PL

  

0.0

 

0.1

 

0.2

 

0.3

 

0.4

0.5

 

0.6

 

0.7

 

0 5

 

10

 

15

 

20 25

  

Mu

  

Em
OL

OM

 

PL

 

y = 0.0027x2

  

0.0919 x + 0.7933 
R2= 0.8369 

0

 

5

 

10

 

15

 

20

 

25

 

0

 

5

 

10

 

15

 

20

 

25

  

Mu  

Em  

OL

PL

OM

  

y = 0.0875x2

  

3.0431 x + 27.148 
R2= 0.858 

 [
 D

ow
nl

oa
de

d 
fr

om
 jw

m
r.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

0-
27

 ]
 

                            12 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 

PLMe

PLMeMuOM

PL

0

 

2

 

4

 

6

 

8

 

10

 

12

 

14

 

16

 

0

 

5

 

10

 

15

 

20

 

25

  

Mu     Em      OL

PL

 

OM

   

y = 0.0339x2

 

+ 1.2469 x - 0.7574 
R2= 0.7524 

 [
 D

ow
nl

oa
de

d 
fr

om
 jw

m
r.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

0-
27

 ]
 

                            13 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 

SAS

SAS

GLM Model

                                                                             
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
0-

27
 ]

 

                            14 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 
GLM

      

Pr > F

 

F Value

 

Mean Square

 

Type III SS

 

DF

 

Source

                                                       
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
0-

27
 ]

 

                            15 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 
EM OL OM Mu PL

   
c c

 
b

 
c

 
a

a

 
b

 
c

 
a

 
d

  
a b

 
c

 
a

 
d

 

PLOM

MuOL

EM

Plm

Mur

  

a

 

b

 

b

 

a

b a a

 

b

 

b

 

a

 

a

 

b

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jw
m

r.
sa

nr
u.

ac
.ir

 o
n 

20
25

-1
0-

27
 ]

 

                            16 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 

PL

OM

 [
 D

ow
nl

oa
de

d 
fr

om
 jw

m
r.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

0-
27

 ]
 

                            17 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 
Mu

OLEM

 [
 D

ow
nl

oa
de

d 
fr

om
 jw

m
r.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

0-
27

 ]
 

                            18 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


    

1. Abdinejad, P., S. Feiznia, H. Payrovan, F. Fayazi and A. Shabani. 2009. Study 
physical, chemical, mechanical and constructive erodibility marl formatons of 
Zanjan province, Report, Agriculture and Natural Resources Research Center, 
Zanjan Province, 165 pp (in Persian).  

2. Arnaez J., T. Lasanta, P. Ruiz-Flano and L. Ortigosa. 2007. Factors affecting runoff 
and erosion under simulated rainfall in Mediterranean vineyards, Soil and Tillage 
Research, 93(2): 324-334

 

3. Duiker. S.W., D. Flanagan and C.R. Lal. 2001. Erodibility and Infiltration 
characterstics of fire major soils of southwest Spain, Catena, 45: 103-121. 

4. Feiznia, S., A. Salajegheh, H. Ahmadi and A. Aqamlaky. 2008. Relationship 
between soil physical properties and the amount of runoff and sediment in alluvial 
using rainfall simulator (case study: sub-basin Abbassi Abad Jajrud), Proceedings 
Iranian Soil Science.Congress, Karadj, 26-28 August 2008, 1314-1315.  

5. Ghazanfarpour, N. 2006. Study on sediment yield of quaternary formations in 
Isfahan Segzi-Kohpayeh Plain by using rainfall simulator, MSc Thesis in Watershed 
Management Engineering, Tarbiat Modares University, 60 pp (in Persian). 

6. Nafoty Hassanzadeh, M. 2006. Study of Characteristics of effective erosion Marl, 
the Phd thesis. Islamic Azad University, Tehran Science and Research Science, 100 
pp (in Persian). 

7. Nafoty Hassanzadeh, M., S. Feiznia and H. Ahmad. 2008. Effect of physical and 
chemical properties of marl deposition rate using a physical model Rainfall 
simulator. Iranian Journal of Engineering Geology Association, I(1): 35-48. 

8. Heimsatha, A.M., J.W. Chappell, E. Dietriche, K. Nishiizumid and R.C. Finkele. 
2001. Late quaternary erosion in southeastern Australia: A field example using 
cosmogenic nuclides, Quaternary International, 83-85: 169-185.  

 [
 D

ow
nl

oa
de

d 
fr

om
 jw

m
r.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

0-
27

 ]
 

                            19 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 
9. Hosseini, S.H., S. Feiznia. H.R. Payrovan and Gh. Ztabyan. 2009. runoff and 

sediment production of the fine Neogene formations using Rainfall simulator (case 
study: Taleghan watershed), Journal Range and Watershed Management, Journal of 
Natural Resources. 62(2): 215 229. 

10. Kamphorst, A. 1987. A small rainfall simulator for the determination of soil 
Erodibility, Netherlands Journal of Agricultural Science 35: 407-415. 

11. Karnieli, A. and J. Ben-Asher. 1993. A Daily Runoff Simulation in Semi-arid 
Watersheds Based on Deficit Calculations. J. Hydrology 149: 9-25. 

12. Kirkby, M. 2001. Modeling the Interactions between Soil Surface Properties and 
Water. Catena, 89-102. 

13. Martinez, M. 1998. Factors Influencing Surface Runoff Generation in a 
Mediteranean Semi-arid Envirinment: Chicamo Watershed Spain. 12(5): 741-745. 

14. Mathys, N. 2005. Runoff and erosion in the Black Marls of the French, Alps: 
observation and measurement at the plot scale, Catena 63: 261-281

 

15. Ponce, V.M. and A.V. Shetty. 1995. A Conceptual Model of Catchments Water 
Balance: 2 Application of Runoff and Base flow Modeling. J. Hydrology 173: 41-
50. 

16. Rahmati, M., M. Arab Khedry, A. Jafari Ardekani. 2004. Impact and intensity 
because the slope of soil and water went to waste, Journal of Construction Research 
in natural resources. 62: 32-37. 

17. Sharifi, F., Sh. Safapoor, S. Ayoubzadeh and J. Vakilpour. 2004. Review factors to 
determine runoff in arid and semiarid regions of the country to help the simulation 
data of rainfall-runoff, Journal of Natural Resources of Iran, 57(1): 33-45.                          

 [
 D

ow
nl

oa
de

d 
fr

om
 jw

m
r.

sa
nr

u.
ac

.ir
 o

n 
20

25
-1

0-
27

 ]
 

                            20 / 21

https://jwmr.sanru.ac.ir/article-1-215-fa.html


 
An Investigation of Factors Affecting Runoff Generation in Zanjan 

Province Marl Units of Formations Geological using Simulation 
Rainfall  

P. Abdinejad
1
, S. Fiznia2, H. Pyrowan3, F. Fayazi4 and T. Shabani5          

Abstract 
     Marl unit include of about 4438 km sq. (some %20) of total surface area of Zanjan 
province. A study on the relationship among the runoff threshold, volume and run-off 
coefficient at Marl unit shows a quadratic regression equation to express the variations. 
Statistical data analysis shows the significant effects of the Marl units and slope on the 
runoff threshold (p<0.05). While, there is no significant effect of the climate on it. Marl 
unit can be classified in to three groups, based on the runoff threshold, so that Marls of 
Pliocene (PL) and Qom (OM) are in a separate class and upper-red (Mu), lower red and 
Eosen (EM) Marl units are in a unique group. These 3 groups differ significantly of 
view point of the runoff threshold resulted by the physico-chemical differences among 
them. So that the more silt content, the more rapid runoff threshold, because of lack or 
scarcity of water absorption capacity in these units. Investigation suggests that 
combined effects of slop and climate are significant on the runoff threshold.   

Keywords: Marl units, Runoff threshold, Runoff coefficient, Rainfall Simulator, Zanjan 
                    Provinc                 
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