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1- I2"I
G[B5?P"FMR? 6"1$+SC? 2. ZO M9.$F *N7, 8 A3(L
T4>U 7,8 67.,T4>Uh(W; Y+>yV1 8  '">3 W'">3

 W? 7"V3 G; T4>U 6z(H(9. ")*W)O)Fatahi, 2005(8 -
 ?@Q)2 A)"L 8 o.$++SF  '7$; 7, ZO 2. Z.(Fh(;6"1

@#$a 0$R;  l4>U.T4>U 7, {(|(? Y).j$Wa.2 6"W1
 ? 6$C5+; @+V1.7, ,(WU(?  1"+a A3(L .$)2 -*;")

T4>U Y).>N 7, 0,"cC'. ,7(? k(e "1*>9 *+H(F .7 })"
)Jazirehi & Rostaghi Ebrahimi, 2003.(GW; GU(F ";

T4>U Y). 7"C/"'G[WB5? -"1P"WFZ.(W>% GW; AW3(L
*3 k"BC!. "R!O G\H"]? 6.$; X'">?  l?"%)Negahdar

Saber, 2003.(,78O$; -$4), f$= 2.P"FTW4>U A3(L
TW4>U 67.,$;7"W?O 2.  WVR? AWB; $+/. o"\H"]? 7,

V3$; W? 0,$,(W3)Korhonen et al., 2006.(Y)$WCR;
G\H"]? 0.7P"FT4>U 7, A3(L02.*!. 8 "1Z.vW+? 6$+a

0,., 2. 0,"cC'. -ZO M9.$F@'. 78, 2. AD>' 6"1.Y).
0,.,@Q)2 MR? G[B5? Y).  '7$; Z":?. "1.7  D>W'

 W? $~QW+? _"; 2. *), Z,78O M1.$# ";*!2"W'.Y+W>yV1
,., 2. 0,"cC'.0J87 "W; j"W+` 7, -78, 2. AD>' 6"1

02.*!.Y+W; �$C5W? A3(L fKi Z":?. - !.*+? 6$+a
P"F<+`, ,78O$; 6.$; .7 Z"C/7,�+^WN 8 $FM9.$WF $WF
P"WWF WW? M1.$WW# AWW3(L,2"WW')Avery et al., 1985w

Korpela, 2004.( WW'7$; -7(9KWW? 6"WW).v? $WW; 08pWW%
}+'8 0,8*^?0"WF(9 Z"?2 o*? 7, $F-$WFj$CW', 7,

0,., Z,(;GW; 8 78, 2. AD>W' 6"W1mW:% 0gW)86"W1
8 7.$WW:F Z"WW:?. Y+WW>yV1 8 <="WW>? $C5WW+; 7,  ).(WW1

02.*W!.,*WD? 6$W+a)Avery et al., 1985wBonan,

1997wKorpela, 2004wZobeiri & Majd, 2010(2.
M9.$WF G\H"]? $4), 6").v?P"WF0,., 687 AW3(L6"W1

@'. 78, 2. AD>'.
G;?M9.$WF ,78O$; 7(b>P"WF0,., 687 AW3(L6"W1

GWW9 *WW!7., ,(WWU8 &WWlCB? J87 7"WWRe 78, 2. AD>WW'
o7"d%2. *!.:GW]I! G:dW3 - V5We ,78O$;J87 -Y+We

 ?(W`7 TW+l^F 8 G!(V! �/.-J87 7"WRe YW). Y+W; 2.
GWW]I! G:dWW3,7., ,$;7"WW9 $WW4), 6"WWR!O 2. A+WW; Y+WWe

)Brassel & Lischke, 2001.(GWW]I! G:dWW3Y+WWe2.
0.7,78O$W; 6.$W; })$W' �"CdQW! 8 �+^WN 8 Z"W'O 6"1
P"F0,., 687 ZO M9.$F *N7, 8 A3(L2. AD>W' 6"1

@'. 78,)Bernhardt&Swiecki, 2001.(028$?. Ge$a.
J87GId= 6"10,., 7"9,(/ 6*>;78, 2. AD>W' 6"W1
GWW;j$CWW', 7, 8 GWWC#") J$CQWWa @%$WW'G:dWW3 -*WW!.
G]I!7"9  387 M1 2(>1 Y+e@'. *?O)Zimmerman

& Liknes, 2010.(0,., 7, 7.v;. Y). ,$;7"9 @+V1.6"1
m:% 0g)8 G; 78, 2. AD>'G9 @'. Z">e  ).(1 6"1

 ? ZO 2. 0,"cC'. ";02.*W!. G; Z.(FM9.$WF *WN7, 6$W+a
P"F@W/.,$L &WlCB? o"W\H"]? 7, T4>U 7, A3(L.2.

A18gL Y). GlVU ? "1+SF *W!87  W'7$; G; Z.(Fo.$W+
TWW4>U  WWc+9 8  WWV9"WW1Brassel & Lischke,

2001)wMahdavi et al., 2002wSivrikaya et al.,

2007wBayat et al., 2009wSohrabi et al., 2009

wZimmerman & Liknes, 2010(07"WW;7, <WW+I^F 8
T4>U6$R3 6"1)Panahi et al., 2003wJahdi et al.,

2008(,$9 07"3..2. Z">+V=.G; q)"C! @^N@',0*?O
G]I! G:d3 ,$;7"9 2.m:% 7, Y+e6*i "F  ).(1 6"1

GW\H"]? 7,  >+?2 @+\`.8 G5I! G+RF 7, ZO 2. G9 @'.
07.(1"? $)8"[F ? 0,"cC'. v+! 6.,(W3..7 {(W|(? YW).

 ?G5WI! GW+RF GW; s(;$? o"I+I^F 2. 67"+Q; 7, Z.(F
M9.$WWFP"WWF"WW? $)8"[WWF 2. 0,"cCWW'. "WW; AWW3(L07.(16.

,$WWW9 0*1"5WWW? Z(a"WWW!(a)Ahmadi Sani, 2008w
Moeinazad Tehrani., 2008.(@WW+V1. GWW; GWWU(F "WW;

G]I! G:d3Z.vW+?  '7$; -ZO {(>C? 6"1,$;7"9 8 Y+e
M9.$F ,78O$; 7, 7.v;. Y).  ).7"9P"FmW:% A3(L6"W1

 W? $b! G; 678$|  ).(1*W'7.GW\H"]? Z(>9"WF7, 6.
V!.(F  ;")27. G>+?2GW]I! G:dW3 6*>Y+WVBF 7, Y+We

M9.$WF *N7,P"WF@W'. 0*5W! h"WD!. AW3(L.GWe$a.
G]I! G:d3 2. 0,"cC'.02.*!. 7, Y+e Wag)8 6$+a6"W1

@Q)2M9.$WF GWlVU 2. W TW4>U  D>W'P"WFW AW3(L
GW;  I+I^F $CV9 7, Z(>9"F  H8 GC#") 6,")2 J$CQa

G[WB5? ,78O$; 7, 7.v;. Y). @`, 8 @^N  '7$;6"W1
V9m:%  @W'. 0*W3 GWC/.,$L  ).(W1 6"1.7, YW).
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M9.$WF *N7, Y++\F 6.$; 0*3,") ,$;7"9 G9 @'.  H"i
P"F0,"cCW'. ,7(W?  >+?2 @+\`.8 G+RF 8 T4>U A3(L

G5I! @^N  ;")27. 7,07.(1"? $)8"[F 2. TN"i 6"16.
@'. A).v#. G; 87.

0,., @W'. GCQW!.(F *W)*U  D>W'78, 028$?.6"W1
M9G>)v16.M1.$W# _"W;  Wc+= 8  !":? �+:cF Z.(F ";
,78O)Holopainen, 1998.(2.  9"Wi q)"C! x"i Y). ";
ZOmWW:% "WW) "1$)([WWF GWW9 *WW!.2. 028$WW?.  ).(WW1 6"WW1

X'">?0,., YW). G!"?"' Y)$F67.,$;7"W?O TWV:? 6"W1
 WWW? 7"VWWW3 GWWW;  WWW>+?2*WWW>)O)Pitkanen, 2001w

Pekkarinen, 2002wKorpela, 2004-Anttila, 2005w
Holopainen et al., 2006(. ).(1 $)8"[F G;  '$C',

G;@',Y+;78, 2. 0*?OUltraCam-D�+:cF 02.*!. G9
 !":?ZO_"; 7"+Q;)6$CV+C!"W'(@W'.)Masoomi,

2006wAlavipanah, 2009(7"+QWW; o"WW\H"]? Z"WW:?. -
<+`,P"FM1.$W# Z.$W). 7, .7 TW4>U 7, Z"C/7, A3(L

'. GC/"'@. '7$; 7,0,., @+l;"` G; GC3Ka 6"16"1
07.(1"?0*W3 GC/.,$L �'(C?  !":? �+:cF Z.(F "; 6.

M9 �"CdQ! M9.$F  H8T4>U0*W),$a XU(? j$a.2 6"1
0,., "F @'.G5WI! GW+RF 7,  !.*>e @+l;"` 7(9K? 6"1

T4>U Y). M9.$F$="W/ Y+WV1 GW; 8 w*W3"; GCW3.*! "1
, 2. G9 @'. 0*3 ,"R>5+L0,.$F_"; �+:cF Z.(F "; 6"1

,(W3 0,"cCW'.)Ahmadi Sani et al., 2008wSaroei,

2008wNaseri, 2003(.GWWW>+?2 7, vWWW+!  F"WWWI+I^F
$)8"[WF Y). 2. 0,"cC'. "; T4>U  c+9 8  V9 o"\H"]?

 ).(WW1UltraCam-D@WW'. GWWC#$a h"WWD!.)*WW>!"?:
Rafieiyan et al., 2010wSohrabi et al., 2009(.YW).

G:d3 ,$;7"9 G9 @'.  H"i 7,G]I!m:% 7, Y+e6"1
 !":? �+:cF 02.*!. "; 7(59 7, ,(U(? 6$'.$'  ).(1

�'(C?)56 C!"' ?(W`7 Z.(F Y)$F_"; 7, $C?62"W'(
,7.(? 2. 67"+Q; 7, .$)2 @'. 0.$V1 67.(3, "; G!").7 7,
8 ,7.*W! ,(U8 G)"' 2. Z"C/7, P"F 2$? r+B5F Z":?.

Y+V1GW]I! G:dW3 q)"C! @^N $; ,(/6$+tuWF Y+We
 ? 6~*U,7.Ka.

G:dWW3 6*WW>V!.(F GWW\H"]? f*WW1 "WW; A18gWWL YWW).

G]I!M9.$F Z.v+? ,78O$; 7, Y+eP"F0,"cCW'. "; A3(L
 ).(1 $)8"[F 2.UltraCam-D@W'. GWC#$a h"WD!.."W;
G:d3 G\H"]?GW]I! 6"W1,.*W\F 6.7., 8 &WlCB? Y+We

G!"?"' 7, o8"cC? G]I!YW). @W+l;"` - !"W:? o"W%p=.
02.*!. ,$;7"9$L 7.v;.M9.$WF *N7, �6$+aP"WF7, AW3(L

0,.,*),$a  ;")27. 78, 2. AD>' 6"1. W? 7"WbC!.,87
G9G; q)"C!@',YW). ,$;7"W9 7, <W+I^F YW). 2. 0*W?O

687  FO o"\H"]? 7, Gl+'8P"WF$+tuWF TW4>U AW3(L
*>9 �V9 ZO 2. G>+R; 0,"cC'. G; 8 *R!.

2-S5* 5 4)EI+G
2-1- TU+!I 4*EI  "!BI

T4>U 2.  5B; A18gL Y). h"D!. 6.$;7, j$a.2 6"1
Z"CWW'$R3  WW:),v! 7, *WWVi.$)(; 8 GWW)(l+4R9 Z"CWW'.

*3 k"BC!. P('").X'">?  1"45)87 $b! ,7(? GI]>?
T4>U 2.@i"QW? GW; -j$Wa.2 6"130,"W\;. 8 7"WC:1

500 600@WW'. $WWC?.GWWI]>?  )"WW+#.$SU o"[WWCB?
2. G\H"]? ,7(?! !!51 36 42    "F ! !!51 37 01      8  `$W3 x(= 

  2.! !!30 37 31    "F ! !!30 37 51      @W'.  H"VW3 �$% .   GW!(a 
TWW4>U XWWH"�    WW!.$). s(WWl; $WWb! ,7(WW? GWWI]>? 6"WW1

)Quercus brantii var. persica (   !"!# $%%& '%%(!
 )*+, "# -.( /012345 6 7("15 #"8,9 '(!   :%4;# $%5 

               <%=" 1%*> 9 ?@%AB"! C@%D; E! F#8%G8, 7%H4I>! J0!1=
#"!<%%K 7K!<%%+L )Jazirehi & Ebrahimi Rostaghi, 

2003($%%%%K8M 9   70@%%%%N <%%%%+K@, -O4%%%%&)Acer 

monspessulanum(9  P;!Q;!E )aronia Crataegus (
 $+5 9)Pistacia atlantica(  Q4K  $%5    7%K!10! R8%I5 S!1%HN

S<= S<N@3, <K!.  
  

2-2- !"!   !#$%&" !'() *#+  
2-2-1-,-'!,- *'"!./'#)0   

        $%5 T0@2K '># 9 'DU 7("15 "8V+, $5  '%(#    E! S<%,W
 $OX= #15"@&   $*)K  @N         70!8%N 109@Y%B "# ZI2[, /4L

UltraCam-D        $& 7+4,E '4\>!9 $3)K ]N9^_ /0! "# F
`aX>          7%, "!1%> S#@A2%(! #"8, F'(! S<= $4.B    #1%4M . "#
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      SE!<%K! @5 S<= b@cK! <U"#<U  "!#15"@,W      $I%U@d  1%4M
             $3%)K F1e0<%O0 $%5 'Xf%K @.KW g8H0EW 9 h@2i"# /45

      7, -4(1B g@Y2[, $DAU "# h@2i"# '4\>8,    9 #8%= 
     7, h@2i"# 7K@O, $3)K hW $5  <+08M . SE!<K!  !15     1%4M

  j*(k@B        '%i"# 1%N ]%=8_)   S91%M 'f%G (   1%*> 9#
   PL8& 9 l"Q5 k@B       '%># @%5  "!8%K 1%2, @%5 'i"# 1N

7(#   SE!<K! 12,           7%2i"# 6K8M F@.KW 15 S9am 9 n<=  14M
  #!E o<X, 9      'fG #!<\B Q4K 9  "9W        "# S91%M 'f%G 1N 

b1d      <0#1M '=!##@0 S<= $4.B  @N .   S#!# /%0! pq(    @%N
          r%s E! p_ 9 <K<= :)2+, 7K@O, g@mat! $K@,@( $5 u

    $3%%)K F1e0<%%O0 @%%5 h@%%2i"# k@%%B v123%%, ]%%=8_
k@B       <%0#1M $4.B $\;@*, #"8, $)*+, ]=8_ .   '%0@.K "#

   's@f, "!<),k@B           @%5 9 <%= $X%(@D, h@%2i"# ]=8_
        -&!1B <U"# "!<), F$)*+, 's@f, $5 $G8Bk@B  ]=8_

     <%0#1M /44\B hW "@2ON "# .        /%0! E! 1%w@s ]N9^%_ "#
      ! "# 7+4,E '4\>!9 h!8+m $5 $c42K    T0@%2K 'DU 75@0E"

  $OX= E! :U@s $*)K  @N      S<%= S#@A2%(! Z%I2[, /4%L
'(!.  

  
2-2-2- 16"(+ .6:#;< UltraCam-D  
$5            #@0E g@mat! $OKW 15 S9am 70!8N 109@YB F7I& "8t

             '%4N@, 9 7%*4D, J0!1%= 9 7N@%4M ]=8_ x"@5"# !"
S<0<_       7%, '%(# $5 @N       7%, /4%+yHN F<%+N#     "# <%+K!8B

    B 9 $0QcB 9 14fAB  $)Xt 9 :4ID     "@4f%5 Q4K 109@YB  <+5
  <%%++& P%%H&)Alavipanah, 2009 .(   $%%5 $%%G8B @%%5

u<N              109@Y%B $%\;@*, /%0! "# FS<= $2d1M 1VK "#  @N
 $5 70!8N  '(#       /4%5"9# E! S<%,WUltraCam-D     "@%& $%5 

 7%%, $%%2d1M <K8%%= . /4%%5"9#UltraCam-D $2%%(# E! 
z<,    /45"9# 7(<+N  @N         '%(! 7,8%>" 7D*%(  @%N .

/45"9#      $%(<+N 7D*%(  @%N      /4%5"9# $5@3%,  !     @%N
   7%(<+N z<%, :4;# /4HN $5 9 <K"!# l8;@KW    Q%4K h@%=

 '(! $5@3, .     /4%5"9# $2(# E! /45"9# /0!      7,8%>"  @%N
             -4)2f%, h#1%& {%G1, /4%,E '%4I5@> 9 '(! 7D*(

        E! S#@A2%(! @%5 !" 109@YBGPS   9 IMU #"!#  . $%5    g"@%Xm
       %_ b@e+N "# 7G"@i $4G8B  @N12,!"@_ F1e0#    "# @%5 E!91

    SE!<K! "8&r, g!Q4.cB /2=!# "@42i!    7%,  14M     9 <K8%=
         7%, F7%+4,E z1%2+& $*)K $5 E@4K h9<5        g@%4IHm h!8%B

|I},     #!# b@cK! !"  <+5 .         "# 7ME@%B $%5 $%& F/45"9# /0!
   pOm  !15 Q4K h!10!           <%K@5 9# F'%(! $2d" "@& $5  "!#15

  7, <4;8B S#!#  <+& .     1t P4B@,91OK@_ <K@5 P0 hW "# 7s!
          !" p4t@%+~,912O;! Z%4t 7�1, x#9<D, $& '(! S<=

  7, 15 "#               Q%4K 9 FQ,1> 9 QX( 9 75W 7�1, <K@5 $( 9 #14M
     P%0#QK Q%,1> h9#@%, <%K@5 P0)Alavipanah, 2009; 

Masoomi, 2006 .(      P%4OAB SE!<%K! @%5 :%U@s 109@Y%B
   �@5 7K@O,)6 12H42K@(  (    �4># $\;@*, h@O,!k@B  ]=8_

   " :e+G "# h@2i"#         1%w@s ]N9^%_ u!<N! $5 $G8B @5 !
 7, -N!1d  #"9W .        70!8%N 109@Y%B F]N9^_ /0! b@cK!  !15

UltraCam-D      �0"@%B "# $& 1/10/1387      �@%4), @%5 9 
  J(82,1:7000       $%2d" "@%& $5 FS<= $4.B    <%K! .  /4%5"9#

         7K8K@& $IU@d  !"!# 109@YB /0! $4.B  !15 S#@A2(! #"8,
4/101      <0# $09!E 9 12H4I4, o37 9 F     @N108Y%B '4A4& 

  hW7500 11500     #@\5! @5 z8I( 9     $%& '(! h91O4, 
S#!#      "# !" @N5            9 Q%,1> FQX%( F7%5W FP%4B@,91OK@_ <%K@5 

   7%, <%4;8B P%0#QK Q,1> h9#@,   <%+&)Sohrabi et al., 

2009n Paine & Kiser, 2012 .(  S#@A2%(! @5 109@YB /0!
$3%%%)K E!  7d!1M8%%%_8B  @%%%N1:25000 -2f%%%4( "# 9 

 108Y%%B g@Y%%2[,UTM /4eK@%%4, "r%%G  @%%*i @%%5 9 
{%%51,   @%%N)RMSE (28/0 z8I%%( )09/0=Y RMSE n

26/0=X RMSEz8I%%(  (<%%= 7%%(<+N j4DY%%B <K 9
         k!1[2%(! @%.KW P40!E8, E! $\;@*, #"8, S#9<D, pq( 

<0#1M.  
  

2-3-'#= >:'   
 $%%*)K $OX%%=    "# #15"@%%&1_ 9 -%%.,  @%%N"!Q5! E! /4%%L
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