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ẁkw x@ xHwD =@ [4]"CU= xOW R=e; 1990 p=U R= |vRpvwD CavY =@ \@DQt

QO p=kDv= w VQ@ Q=R@= Kw]U x@ l =N uO}@UJ pwYLt xm 6O=OUv= |xO}OB
w |Q}tNOL '|Q}tN XN=W T=U=Q@ 7'�1995� =D}Ow�S 'CU= xR}v=mt |Q=iL
QoQw@ w RwD [5]"CU= xOQm O=yvW}B u; |@=} RQ= |=Q@ |@ QHD |Q=}at 'C@ w]Q OYQO
�CI� s=mLDU= XN=W w �PI� |Q}tN XN=W T=U=Q@ |Q=}at R}v 8'�2005�
|}=ypvwD x@ \w@ Qt |=yxO=O V}=Ri= =@ [6]"OvOQm O=yvW}B O=OUv= Q]N |@=} RQ= |=Q@
|]� RwD w utrwy 'OvDW=O O=OUv= pmWt w OvOW |Q=iL xR}v=mt VwQ x@ xm
x�=Q= O=OUv= Q]N |@=} RQ= |=Q@ |@ QHD |}=yQ=}at 9'�2016 |r= 2013 |=yp=U

[9�7]"OvOQm
'OvOw@ xH=wt O=OUv=pmWt =@ xm|}=yxSwQB |wQ Q@ xOW s=Hv= |=yVywSB Q=vm QO
=@ u; uDN=U |:tm w xOW xQ=W= |xO}OB |y=oW}=tR; |xar=]t x@ |O=} R u=QoWywSB
|Q}oxR=Ov= |=Q@ '�2009� sw=@ Qw@ w T=U "OvDN=OQBhrDNt |xOW |L=Q] |=yQ=R@=
Q}F-=D w |L=Q] =Q uwDU}B V}=OH x=oDUO '|y=oW}=tR; T=}kt QO |m =v@UJ VvD

|xS=w "OwW|t jq]= Qo}Oty x@ Cw=iDt |xQP wO u}@ p=YD= p}=tD x@ 1|m =v@UJ
OL=w |xO=t l} C=QP u}@ p=YD= |=vat x@ xm 2|oOv@UJ p@=kt QO |m =v@UJ
|wQ}v pY=L Ov=wD|t Qo}O sUH w l =N u}@ |m =v@UJ "OwW|t h} QaD 'CU=
xm OvOkDat 3'�2016� s=@ Qw@ w T=U [1]"OW=@ ?; QF= w sUH w l =N u}@ ?PH
xDU@=w Ot=H K]U w l =N u}@ lR=v |x}q u}} wt |=ywQ}v x@ =yl =N |m =v@UJ
wO |R=U=OH |=Q@ sRq VvD '4|m =v@UJ VvD 'xOW QmP h} QaD x@ xHwD =@ [2]"CU=
|xOvvmu=}@ '5|WWm VvD xm |r=L QO &CU=yu; lQDWt K]U R= hrDNt |xO=t
Q=Qk l =N =@ T=tD QO Rri l} xm |v=tR "CU= VWm Q@=Q@ QO xO=t l} Ctw=kt
w Rri u}@ lQDWt K]U QO O=H}= |=H x@ |oDN}Uo Qo = uOW =OH s=ovy 'OQ}o|t
|WWm VvD R= |m =v@UJ VvD xm CU=vat u}= x@ 'OwW O=H}= l =N uwQO 'l =N

[3]"CU= QDnQR@
Q=R@= x@ l =N uO}@UJ p}rOx@ '|Oq}t 1838 p=U QO |m =v@UJ Q=@ u}rw=

pw�Ut xOvU} wv �
"1396 10 10 VQ}PB '1396 7 24 x}LqY= '1396 3 20 Ci=} QO %M} Q=D

DOI:10.24200/J30.2017.2228.2140



"""V
}=OH

V}
=tR;

G}=D
vp}

rLD
w|

UQQ
@

"\wQNt V}=OH x=oDUO hrDNt |=yVN@ "1 pmW

"V}=tR; s=Hv= pL=Qt "2 pmW

\wQNt V}=OH V}=tR; s=Hv= VwQ "3
'pw= |xrLQt %OwW|t s=Hv= KQW u}= x@ xrLQt OvJ QO \wQNt V}=OH V}=tR;
|=Q@ sRq |wQ}v C=Q}}eD C@F w l =N pN=O x@ u}at CaQU =@ \wQNt pt=m Pwiv
\wQNt hkwD 'swO |xrLQt "�hr=2 pmW� u=tR =@ l =N pN=O x@ \wQNt uDiQwQi
"�?2 pmW� xDiQwQi l =N pN=O QO �CW=Oyov u=tR� u}at u=tR COt |=Q@
u=tR =@ wQ}v C=Q}}eDC@F w l =N R= XNWtCaQU =@ \wQNt GwQN 'swU |xrLQt
xO}@UJ l =N Q=Okt |Q}oxR=Ov= 'sQ=yJ |xrLQt "�G2 pmW� V}=OH |xrLQt QO
V}=tR; l} G}=Dv R= xOW sUQ Q=Owtv '3 pmW QO "�O2 pmW� Rri K]U x@ xOW
u=wD|t 'Q}N= Q=Owtv x@ xHwD =@ "OwW|t xOy=Wt V}=tR; s=Hv= pL=Qt x=Qty x@
|xv}W}@ 'CW=Oyov u=tR '�|Q=Wi VvD� \wQNt Pwiv |=Q@ sRq VvD |xv}W}@
|Q}oxR=Ov= =Q �|m =v@UJ VvD =} |WWm VvD� \wQNt GwQN |=Q@ sRq VvD

"OQm

Q=Okt Q@ uwDU}B Q@ xOQ=w Q=Wi w CW=Oyov u=tR 'C@ w]Q %Ovv=t '=yQDt=Q=B |NQ@
x=oDUO R= xO=iDU= =@ R}v u=QoWywSB |NQ@ [4]"OvOQm |UQQ@ =Q |m =v@UJ VvD
Q}F-=D w TQ l =N QO |WWm VvD u=R}t QO xU=t Q}F-=D |UQQ@ x@ uwDU}B V}=OH
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xOW |Q}oxR=Ov= |WWmVvD Q}O=kt QO x=oDUO x@ \w@ Qt |=yQ}eDt xm Ovm|t uWwQ
Q[=L VywSB QO xOW V}=tR; |=yTQ |U=vW|v=m Cw=iD x@ xHwD =@ "OQ=O Q}F-=D
Cw=iDt |=yQ=DiQ OwHw |rY= pt=a '|}=}t}W ?}mQD QO Cw=iD xm CU= uWwQ

"CU=
O=O u=Wv x=oDUO x@ xDU@=wQ}e pt=a l} u=wvax@ l =N C@ w]Q |=wDLt Q}}eD
'|oO=U |=Q@ OvJ Qy "O@=}|t Vy=m |WWm VvD 'C@ w]Q |=wDLt V}=Ri= =@ xm
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1. adhesion
2. cohesion
3. Sass & Burbaum
4. adhesion stress
5. tension stress
6. clogging
7. Geodata
8. Thewes & Burger
9. Hollman & Thewes
10. Spagnoli et al.
11. adherence
12. Feinendegen et al.
13. coe�cient of variation
14. Duncan
15. accuracy index
16. T-student
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