
  Moslem.Khodaveisi@yahoo.com   *
75

         
         

     

 ...  2    1   1    (* 1)  
4   3   2

                 .1
 

         .2
        .3

                 .4

   .         (  – )  
  -                
           .         
        .            
     (FZI)             
   .   -           
                
                      
  4          .       
   C           .    D  A, B, C 
      D            
  (    )            .  
                   
 C                 
                      D 
                .    

.                  

            :   

91/11/7 :  
93/1/24 :  

84 75  1393          



...         

76

      -      
            
   .        
         
            
     .        
           400 
            
  .(1 ) (1374  )     
 60          
     .      
            
 .(2 )          
         
             
          
    Busk and Mayo (1918) .    
 Richardson (1924), Wynd .      
           (1965)
         .    
  Seyra an (2000), Vaziri-Moghadam et al., (2001), Laursen
     Sahraeyan et al., (2014)  et al., (2009)
          
          .  
 –            

           
            
             

 .       

  
           
-            
             .
 .           
           
             

 .  
           
      191     
 .      48   47    
          
   2    230      
   Geolog 6.7.1        

 .  

    
          
    .    11     
          
           

(Van Buchem et al. 2010)      -           .1      



   

77

     )         UGC  (B        (A .2  
(1381   

   –   )      
        .(  –  
       -    
  -         
  -          

 .    
 95       :   
          .  
        .     
     -    (  :      
     (        
           
            
      .      
           

.(B  A 3 )       
      :   
      (   )    
 .             

.(C 3 )
       :  
        .     

              
.(D 3 )   

(HFU)   
          
       .      
            
         .     
    .  1      
            
           
            
 Abbaszadeh)         
  2        .(et al.,1996
  3           
    (FZI)     .  
 .           (RQI)
            
 Carman (1937)  Kozeny  (1927)     
           .  
 Abbaszadeh et)         
      .(al.,1996; Amaefule et al.,1993

1. Hydraulic Flow Unit (HFU)
2. Flow Zone Indicator (FZI)
3. Reservoir Quality Index (RQI)



...         

78

 )        XPL)  (B) (  2202/48  48  )       A) .3 
 48  )     XPL) (C) (  2204/1  48  )    (XPL) (  2241/5  47 

.(XPL) ( 2238  48  )   , XPL) (D ) ( 2230/5 

            
 Abbaszadeh et al.,1996; Amaefule et al., 1993; Sirvisky)

.(et al., 2004
    (1) 

    .    e    k   
             
  8 )    (r )     

.  (   (        
 Carman  Kozeny (1927)     
      ( )     (1937)
:         (1)    ( 

vgS )
3

2 2 2

1
(1 )

e

e S gv

k
F S    (2)

      K   Fs   
  (2)    .       e  
            2

sF

         
(Sirvisky et al., 2004)        (2)
  e  (2)     Amaefule et al., (1993)
:    3         

2 2

10.0314
(1 )

e

e e S gv

k
F S

       (3)

.         0.0314 
  (FZI)        

  ( z )    (RQI)  
:   4   

2 2

1

S gv

FZI
F S

   (4)

0.0314
e

kRQI    (5)

1
e

Z
e

          (6)

2

8 e
rk



   

79

  (3)   (6)   (4)     
         zRQI FZI

:    
zLOGRQI Log LogFZI

     RQI      
 Amaefule et al.,(1993)     .   
 FZI            
           
          
         FZI  .  
              
        
  .(Porros and Campos, 2001)      
   (FZI)         
         
Soto and Garcia, 2001; Ab-)        

.(baszadeh et al., 1996

   
          
 .          
            
  .   (Log FZI)      1

          
            
     (4 )     

.        
           

   (FZI)       
 (FZI)       .    1
             

 .(5 )       4 
          FZI

 .          
:  FZI         

HFUA: Log FZI<-0.28
HFUB: -0.28<Log FZI<0.58
HFUC: 0.58<Log FZI<1.03
HFUD: Log FZI>1.03

          
       .      
           
  .            
            
          

.   
   C          
       D    
   2     .    
     D  C      
             .
           D  C
            
            
         .   
            

               .4

1. Cumulative frequency



...         

80

(FZI)                .1

Log FZIRQIPorosity 
(Fr)

Porosity 
(%)

Permeability 
(md)

Depth 
(m)

-0.1160.1310.14614.6102.5392168.55

-0.4750.0410.11010.9600.1892169.22

0.1380.1580.10310.3202.6182169.28

-0.5590.0600.17917.8500.6522169.64

-0.5210.0750.19919.9001.1302169.79

-0.3610.0730.14314.2900.7642170.63

0.0140.1730.14314.3404.3562170.79

-0.5380.0460.13713.7200.2962171.13

-0.5960.0540.17417.4300.5072171.28

-0.3930.1100.21421.3802.6242171.8

-0.4660.0830.19619.5601.3702172.38

0.3530.3070.12011.98011.4262172.71

-0.0080.2180.18218.1908.7902172.78

-0.0830.2110.20420.3609.1902173.11

-0.2260.1510.20220.2404.6702173.28

0.1330.3210.19119.11019.9202173.93

-0.0280.2140.18618.5708.6202174.11

-0.5450.0650.18718.6600.8102174.47

1.6461.0510.0232.32025.9702176.13

0.4310.0530.0191.9400.0562176.36

           -      .5



   

81

          
     .(6 )         
           

.        
                   

         
 48  47         
           
          .   
        (   )    

             
            .  
            
 (8  7    HFU2  HFU1)     
           

 .   
    )        
            (
 7   ) 2  1        
           (8 

    (B , XPL 2195  47  )               (A .6 
  (D , XPL 2279/8  48          (C , XPL  2236/5  47  )   

.(XL 2200  48  )       

       .2

Log FZI
(Mean)

Permeability (md ) 
(Mean)

Porosity (%) 
(Mean)

HFU

-0.42471.08520.1616A

0.106021.01480.1502B

0.7815298.73580.1511C

0.7514160.92340.0862D



...         

82

.     48              .8

.     47             .7



   

83

           
        .    
.           

 
      –    
            
           
     -       
      .   
            
            
      .       
             
 .            

           
         4
           .
    C         
    .       D 
            
  C           
            D
           
 )         
         (   
          .   
     .       
          
           
          .   
            

.            

      .1381  .   -
     .    

.125   
    .1381      -
 .        

.5228-    
        .1374  .   -
.1010      .2 1  

- Abbaszadeh, M., Fujii, H. and Fujimoto, F., 1996. Per-

meability prediction by hydraulic ow units theory and 
applications. SPE format, Evaluate, 11, 263-271.

- Amaefule, J.O., Altunbay, M., Tiab, D., Kersey, D.G. 
and Keeland, D.K., 1993. Enhanced reservoir description: 
using core and log data to identify hydraulic ( ow) units 
and predict permeability in uncored intervals/wells, SPE 
Paper, 26436,1-16.

- Busk, H.G. and Mayo, H.T., 1918. Some notes on the 
geology of the Persian Oil Fields. Journal of Institute of 
Petroleum Technology, 5.  17, 5-26.

- Carman P.C., 1937. Fluid ow through granular beds, 
Travs AICHE, 15, 150-166.

- Kozeny, J., 1927. Uber kapillare leitung des wassers 
im boden, stiuzurgsberichte, Royal Academy of Science, 
Vienna, Proc. Class1, 136, 271-306.

- Laursen, G.V., Monibi, S., Allan, T.L., Pickard, N.A., 
Hosseiney, A., Vincent, B., Hamon, Y., Van-Buchem, 
F.S.P., Moallemi, A. and Druillion, G., 2009. The Asmari 
Formation revisited: changed stratigraphic allocation and 
new biozonation. Shiraz, First International Petroleum 
Conference and Exhibition, European Association of Geo-
scientists and Engineers.

- Porros, J.C. and Campos, O., 2001. Rock typing: A key 
approach for petrophysical characterization and de nition 
of ow units, Santa Barbara Field, Eastern Venezuela Ba-
sin. paper SPE 69458 presented at the SPE Latin Ameri-
can and Caribben Petroleum Engineering Conference, 
Buenos Aires, Argentina, March 25-28.

- Richardson, R.K., 1924. The geology and oil measures 
of south-west Persia. Journal of Institute of Petroleum 
Technology 10, 256-238.

- Sahraeyan, M., Bahrami, m. and Arzaghi, S., 2014. 
Facies analysis and depositional environments of the Ol-
igocene-Miocene Asmari Formation, Zagros Basin, Iran. 
Geoscience Frontiers, 5, 103-112.

- Seyra an, A., 2000. Microfacies and depositional en-
vironment of the Asmari Formation, at Dehdez area (A 
correlation across Central Zagros Basin). Carbonates and 
Evaporates, 15, 2, 121-129.

- Soto, R. and Garcia, J.C., 2001. Permeability predic-
tion using hydraulic ow units and hybrid soft computing 
systems. SPE 71455.

- Svirsky, D., Ryazanov, A., Pankov, M., Yukos E.S. 
and Corbett P.W.M., 2004. Hydraulic ow units resolve 
description challenges in a Siberian Oil Field. SPE Paper 



...         

84

87056, 12.
- Van Buchem, F.S.P., Allan, T.L., Laursen, G.V., Lotf-

pour, M., Moallemi, A., Monibi, S., Motiei, H., Pickard, 
N.A.H., Tahmasbi, A.R., Vedrenne, V. and Vincent, B., 
2010.  Regional stratigraphic architecture and reservoir 
types of the Oligo-Miocene deposits in the Dezful Embay-
ment (Asmari and Pabdeh Formations) SW Iran, Geologi-
cal Society, London, Special Publications, 329, 219-263.

- Vaziri-Moghaddam, H., Kimiagari, M. and Taheri, A., 
2006. Depositional environment and sequence stratigra-
phy of the Oligocene-Miocene Asmari Formation in SW 
Iran, Lali Area. Facies, 52:41–51.

- Wynd, J., 1965. Biofacies of Iranian Oil Consortium 
Agreement Area. Iranian Oil Offshore Company, Report 
1082, Unpublished.


