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1 3-H"A  I8C8J08?8KIA L>M NH3?&$0/,OH P,LA 'Q RS,T? /&U* ,S0VW+X35 Y,9*  

Email: a.Habibzadeh@tabrizu.ac.ir 

2 N+3'M !,ZO;#" 6,&J#3[\ !):O;#"6 *U&'Q A,&J#3[\ !/3]  ",-.#  

3 3[\ !/3] 0,+",-.#N+3'M !,ZO;#" 6,&J#3[\ !):O;#"6 *U&'Q A,&J#  

4 N+3'M !,ZO;#" 6*U&'Q 28^F !):O;#"6 *.,T5 _&?$ !/3] 0,+",-.#  

1-  .0AC0 

       ,S B&?/0# B`,+0"5000 c.# ",+$ A085 ,S / R&./ A# B`,+0" RS3?3-?8^&H .  B`,+0" 0#)+,e P,&( B?#"# A#3S f8'X gS,X  P)?$#0" $#3M1/1274 $# 3-?  jE.

 f,. $# BH !"8S ,+0"1375  f,. $# / !"3H )-=? cJ# BS $,kW1382  *;#3>S 0,&mS B^(3? 0" 3<,( f,( 0" / !)5 B-.,H YW n8^E? oX0 $#4/1270  "0#" 0#3X 3-?

)60,'M A8^q1392 .(c5"B&5,( A,tY8;,H $# B&?/0# B`,+0" A#  c&C,UJ )T=5$0# A,tA$0/,OH  /A0#)?#" *? 0,=5)+W .u,v-w#90   xyS BS BLET? *SW RS,T?

e 0" ",+$ 3&y'M 6A$0/,OHnW $# $,9?3&k c5#"3S / *=&^X# P#3&&[M 6#8t Y)5 23] * *? B`,+0" _+# Y)5 zOw g+{" $# *T&?$3+$ A,t )5,S)7 .( );/0 |#3&w#

!3}. Y#3>S 0" *;#3Z; %\8? YW *])&:OwB&5,( *T&?$3+$ nW A,tc.# !)5 ,t .xt/~e A,t _&?$ *.,T5 / _&?$ cy+0 BS *.,T5 g&C" BK#0# �w,5 *+,t 

A#3S P,J,O-H# nW *T&?$3+$ $# c&=t# !~+/ A# 0#"08w3S *? )T5,S. f,:5# _+3M o4? AI8C8J8?8KI $# 3�; nW A,t �/3y? *T&?$3+$ BT:J# 6,t B;,]",eA,t *-J3SW  /

c5"Y#8ySW Y#8TF BS *-J3SW A,t)cmO; BM0#)SW 3+�eV8}; A,t (*?)T5,S. B-O4; z&?,T+"/0)&t+3< !~+/ BS 3;3M#8H A,t *t)SW 0" A3�8? xL;  f,L-;# c&^S,X %

!3}.*? f3-TH #0 *T&?$3+$ nW P,;,+3\ c4\ / 0#)L? B-5#" *T&?$3+$ A,t)TH .!"#" *;,:? c&t,? BS B\8M ,S / A)TS B;#" BS B-mS#/ BH *:&?,T+"/0)&t A,t

-4S *+#0,H �T&9+3H A0,?W _&?$ �/0 c.# *-J3SW A,t c5" *S8.0 A,t cmO; BM c?,y<c5#" )t#8w A3 .  

2  - $H K1! 1 '<(0  

1-2 - �&L>M BLET? c&UX8?  

      *M,UC,E? BLET? P,v-y? 0" ' 04, °45   ,M' 32°,  45 / *X35'12, ° 38  ,M  '24, °38  0" *C,=5110 Y,-.# NH3? A3-?8^&H 6*X35 Y,9+,S0VW  f,=5

 0#3X B&?/0# B`,+0""0#" . BLET?F,}M0#  BS f,=5 $# *M,UC,E?P, !8H B?#"#A,t  BS n3k $# 60#)=^F !8H BS �35 $# 6�#"8O&?�,=^. B&5,( BS n8T\ $# /   B`,+0"

*? "/)>? B&?/0# ""3] . BLET? �,}M0# 3�H#)(3135  YW gX#)( / 0#)=^F !8H B^X 3-?1280 # 3-?$ ,+0" jE. 0" *? c5" B&(,;)5,S .BOL; �,.# 3S A,t

# !0#8t,? 3+/,vM / *J#3]8e8M 3;3M#8H A,t B-O4; cU./ A270 c.# RS3?3-?8^&H . g?,5 BLET?13 3+$  BS �3O? BH !"8S B<8( 345 A,t,-./0 / �8mM

6 Y,\3? �&5 �N+" 6�,=C#6g&MY,9-OZ;#6 Y,9-m?#B9CNX / Y,]34` 6 *?5,ST) ) g:51  .(  

2-2 - BLET? *.,T5 _&?$ /  AI8C8J08?8KI  

      / B. $# BUC,E? "08? BLET?c5" 6Y,-mt8H A,t)(#/ g?,5 6 *:+I8C8J08?8KI )(# / c.# B-J,+ g&:OM BZ^\ )2 ( .  Y,-�mt8H )�(#/   ,�S295    R�S3? 3-?8�^&H

c(,m? �,}M0# $# 3-O&S 1600 A3-?  ,+  !8H )(- g?,5 #0 c5" *? ""3]. c5" )(#/ cU./ ,S147  RS3? 3-?8^&H �,}M0# $#1350    �,�}M0# ,�M A3-?1600   A3�-?

6!"8S ,5*? *;8:m? �Q,T? / *F#0$ �Q,T? RM#3? 6P,k,S g?)5,S.  P,S8.0 Y"8S B;#" c50" 6 ",+$ c?,y<cJ3SW  $# x&S100  )(#/ _+# P,&q8vw $# 3-? c�.#. 

 c&^S,X;}",+$ A3+�eV834 c.# !"0/W ot#3J *T&?$3+$ nW B+�[M / n�&. xye P,&^=F A#3\# A#3S #0 *'.,T? �+#35  )(#/ _+# .cme  _+3MBZ^\ c=mX #0 B&(,; 

 cU./ ,S130 / RS3? 3-?8^&H _&+,e �,}M0#  $# 3M1350 *? g&:OM A3-? )t".  $# %&5 BLET? _+# 0"3  ,M4 *=; $/,9M )q0"  )TH P,S8.0  *>E.B;#" N+0 3�M   !"8�S

)T-mt 0#)SW B+{ A#0#" .P,k,S 3S g?,5 )(#/ _+#6  �0#N? /_&?$!085 A,t 0#$ B`,+0" c.#. t);$,.    B�LET? 0" 3�<,( )�4F ,M _+3'?,H3e Y#0/" $# *.,T5 _&?$ A,

 *;0,? A,t);$,. g?,5 _.8&? !0/" BS �8S3? ,t);$,. %^k# *C/ );0#" "N;/3S     f",U? �;0 N?3X *ZT. B.,?/ oX );$,. f",U? *:tW / *�] 6U.R.F35 )5,S *? .

                                                                 
34 - Transmisivity 

35-Upper Red  Formation  
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 !"# %&'( ")"#!*+ ,'- ./01) "23 ,'- 4(5 6 789:; 7/<"23 ,'-7& "='> :1? ,'- 4<"23 @ '- .AB<! C@"D& 6 7/<:('2 .     "FG'H# "H2 I@JH? 7#'HKL'M& .NMA& O5

:A/P- "G*& Q'R ,'-5!:/&! O5 723 S')'9"T 49!:- O5 "U95  7?"< ,'- .VPW ,"X Y9 6 Z*P# %PW .  

3-2- .NMA& 723 ^2'A&  

       ,5'9O S!*A; @ '- .80_ Z*P# `!*D23 O5 ")"#!*+ ,'- ./01)72 Z!"D/X! a?'2 .+ 5O!5 5*T@b3 .9@O7& 7AF&c"9c ,'-:)5"W  .    d'HX O'H&3  'HX! "21391  

 g*8h& c!  `'/X! ,! .NMA& b3 `'&c'X51  6 "9!5 S'A; ./(O27   7Vk< @ 78l!5 .80_ .A-5134  `!nF& d'K< oF8? .8F) @ oF8? I'_ .NV>19/24   "/& `*FVF&

X c! b3 .FVD# qX*/& .)r'X sKB&I"t7& SO*u 7AF&c"9c ,'-5"FW . %B( O51 4X! I:&3 .NvA& 723 ^2'A& .0N) .     7H& `'H0) Z*HP# 4H(5 7H23 `JF2  c! :H-5

 S'?'t#O!@ '- 4(5 48P; O5 7)'8X3 Sr@n)83/21      `!*HD23 %HR!5 .H2 "9'X @ ,cO@'0+ 7/0W"2 b3 6 7AF&c"9c b3 ,5@O@ 6xO'2 g*8h& c! sKB& "/& `*FVF&

7& .9yz# 55"W) |B9O@'0& }FX:A1&1385.(  

      

  

  

  

  

G951 -   *+$%5 e#&P .gC/ '( =Y *-Y R-$%& 1  ),V: =<,M-Y 4#BJ,&  

3 - T2$8/ 1 UO-  

      O'&3 }F&c36 YFAB# c! ,! .?*8h&7& ,5:? ,'-:9:� 7)'B& S'Fu*kR '2 .+ :A('2I5O!5 O'+@"X '- .7& �"< 6YFXJ+ O'&3 O5  Y9 ,"9y�"FFz# .+ 5*(

/&}F&c O5 64X! 7<5'k# "Fz 7<5'k# 70D2 6O'&3  ,!O!5 "U95 �D2 @O'/R'X  ^2'# @41T @ .Vu'< 7&:('2.  7l'�< O'/R'X ,!O!5 .+ ,"Fz/& "- .2 @  7U/X*F�

7)'B& 7& �J�! ,! .F>') "Fz/& 6 :('255"W ..F>') ,'-"Fz/& Q!*R }9"/81& c!& '9 @ `'&c O5 '1)3 "95'N& �J/R! 7WOn2 ,! 7)'B& '9 7)'&c .Vu'< '2 sX'A/& `'B

4X'1)3 .�AFh9"+ Y9 x@O }F8D# O!:N& d*1h& 4X! .+ "2  'X! }FU)'F& �"�/& 7)c@ .)*8) 7& %8?  '-:A+ . `!*D23 d'N/)! 4FV2'; s9"= 7XO"2 41T

I'_ �'�8�  �9'/) c! Z*P#I"12 @ 7<'0/+! ,'- d@:T O5 :95"W I5't/X! .NMA& ,O!5"21  Ic!:)!4X! I:&3 �*+!� x@O I5't/X! '2 '1-'_c! ,5!:K# ,"FW . `3 c! ��

 O!n<! �") O5 YF/PF#'/X!*l� ,*A& c! I5't/X! '2Arc GIS  %FV�# �'? �AFh9"+ :/& @d:& O5 ,O'&3 ,'-'8) "FFz# |F) ,'-37 70A+!"� |- 7VFV�# d:& @38  

:( �'h)!.  

2. 2-3 - N/)! 4FV2'; YF&'A95@O:F- s9"=  72'9 `@O5 d'  
      `@O5 41TI5!5 72'9�'? �AFh9"+ x@O c! '-39 :95"W I5't/X! .d'&") |/9O'UL x@O c! I5't/X! '2 '- I5!5 !:/2! %B(O5 .+ 6:):( ,c'X2  I:&3 �!"W*/PF-

4X! .%B( O53 4X! I:( I5!5 `'0) n�X @ 723 �)O @5 '2 d'N/)! 4FV2'; s9"= ,'- I5!5 7)'B& :)@O .U)'9'8) n�X �)O:)@O "  b"� .2 �"( c! '- I5!5 S!"FFz#

7& `'0) O!5*8) 7XO"2 4X!7��*# 7=!O! .2 Z*P# @ %F# .)'R5@O .F>') c! 7AK9 b"� .2 �"( c! :-5 -  �-'+ `!*D23 7/<"23 S'2*XO ,"9y��*t) O!:N& .hLn;

                                                                 
36 - Geostatistic 
37 - Semivariogram 

38- Covariance  

39 - Universal kriging 
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 !"#$% .  '$(! )$* +,-,  /01 2  31  456#  +"37 8/092 2, :;0<%61 )5$!= >0!? "@!A0B 2+,-,  C$D4$E!  ;0#$* ) G2-"H2  23  ( ! G$D', -5 L#$C "%$3'

M4- 6#-6# G$N@'- M0O#$P Q%6R )-6# G"!               .£= -0.04* X + 474  

N1Av1–.CD%# ;$H E$s "' EA5 ;,&X EP<A/<  N$C8/< 4&c-$J  u(,w 

SE! X Y Tm/d
2

 

TUVC 527998 4238503 910 

-6V'$3O^ 511434 4238400 189 

_$;1 83`a 517000 4239400 267 

TUVC 523776 4240767 353 

S0C 536245 4234043 733 

_$<@V!- 529260 4243188 110 

_$c6da 524325 4242750 600 

8<efP 514000 4241240 95 

 gBUC 517050 4238650 260 

 e2 h0i 534118 4234044 112 

8jC-6P 536217 4231629 166 

2.1.1.1.1.1.1   

2.1.1.1.1.1.2    G952- ;P$0 N$#,/ AB- 1 G>J N$C8/< 4&c-$J ;$H E'<' k<,X28V&H  

  

2.2 S(i3  -   '$(! )$* +,-,  "'25G$N@'- Q%6R  

  

  

XXYY

ZZ

N1Av2-NA# u0$%8# ;$H ,8#<"$^ 

,8#<"$^  T 

G"! lU' Gaussian 

Frequency  10
-1

0.36

0.72

1.08

1.44

1.8
Count
Min
Max
Mean
Std. Dev.

 : 28
 : 26
 : 2475
 : 507.5
 : 595.82

Skewness
Kurtosis
1-st Quartile
Median
3-rd Quartile

 : 1.998
 : 6.3421
 : 114.5
 : 307
: 595

Histogram
Transformation: None

Frequency

1.6

3.2

4.8

6.4

8
Count
Min
Max
Mean
Std. Dev.

 : 28
 : 3.2581
 : 7.814
 : 5.6595
 : 1.1292

Skewness
Kurtosis
1-st Quartile
Median
3-rd Quartile

 : -0.10545
 : 2.6459
 : 4.7403
 : 5.7249
 : 6.3885

Histogram
Transformation: Log
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!"#$  %&'( )*+ ,*+- ./01 23 4567 89- ,$5:3; <"0=1$ 8&>3"?  @3"A

BC9 +-  4  EF'; +- G"H IJ&KA2L M+"';7 .JOP !QL .L FA-2R MFJ3

 @S$5T *  U29 <"V9 8#$ . .3 X532' <"0=1$ 8&>3"?  YA2Z+$F0' %A2=/&3

 .3 .[57 "3 @T$51  %A$ +- <"0=1$ 8&>3"? YA2Z 8#$ 4567 .1"\-*+ 2=63

8#$ .- @T$51 + .=/O1 -"A( 8'":Z ]"3 89+- .1$- M"^ 8_23; *  "^

 .3  @S* .=_"A `^"L  +$F0' a#5=' .1$- 8_23; +5bT 8>H .3 c2d c5J[T 

.=/O1 %A$ M]"3 e"f9$ 8'":Z 8>H@' `A$g_$ h5i1 8&>3"? +$F0' j^("3 "^F3"A  .8#$ Y>k' E$5R 4567 89- ($ .0kJ' %A$ +- M+$-23 E2O3 M"O^"l M]"3 mVK7 .

 YA2Z  M$+$- no"J' ($ 2pA- @CAT  ]"3 ]"3  M2AqPh5i1 ,-53 $+$- * .1$- 89+- 8_23; M]"3 8'":Z .3 .[57 "3 j^ .&T"1 %A$ +- .L 8#$ B&7 M"=#*+ @T$51

@' ,"/1 $+ ]"3 <"0=1$ 8&>3"?F^- . YA2Z %#5&' @1+"' M"^ F1("# M*"T r"35#+ ,-53 gA+ .1$- .3 .[57 "3 .KSg? * ,"K=6'$ M"=#*+ @T$51 +-T   2=VL *  %&A"P

$ (50 8#$ (*+ 23 m32'2=' .  

  

2.3 BC94 - IJ&KA2L )*+ %&#5R <F' !"#$ 23 4567 89- <"0=1$ 8&>3"?  x&'"JA-*+F&^ YA2Z ./01  
  

  

                                                                 
40 - Nugget  

41 -lags  

42- Angle direction  

43 - Angle tolerance 

44 -Bandwith 

  40 M$ .yk? 2z$ 2/0 

"^ G"R E($F1$41 528 

"^ G"R -$Fy7 15 
42AD  40 
43AT  45 

"^ G"R E2=6R44  43/5 

N1Av3– N$C8/< 4"c-$J  u&,w R#$C8% *-$&P'< NA% T&$8/  

,8%<'$^ T  

@1"C' E-$- -$Fy7 28  

"^ E-$- %&p1"&' 8/7  

RMSE 666  

-+$F1"=#$ M"k\ %&p1"&' 7/4  

RMSS 140  
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4  - ;,#X .d#8/  

      !"#$%& '()*!" +,-.(/ 0"1. 2,3#4 '56 78  9,6(:;8<75,& =;"1> ?. @#.16 A!(B6 0(& C8"8 D" C8(E*3" (.  F(G H:,I;1J 07(6K 2,6D L<7 +MN! 01*O,. A

8"8 P(O! 1Q;8 0(& '56 ?. . 7"5)6  2;1*O,. 0"7"8 S#NT 1UV +38 W(. < X,T 0(&(*3<7 X6(V A/1V < A/1V '(%V AY"#!T  Z1[ X6(V A.1[ \](:678 < C8#.

A6 C5;8 1;8()6 2;1*%J ?I^_/ < P(I*N6" 0(*3<78#V .  

  

  

R-$%&  

1- ?:,U. AT(),)bT c1]  dH:V#& d01,e 0D(3 ?BMV fg;( ZK A:,6D1;D (. C8(E*3" 0(UV<7D" 2,6D 07(6K  +J1V A6(U3 ZK ?)h:6 0" dP"75!D(6 

?i^(h6 087#6 +V8 1UO%j(/ –  d 7(M;#k 1389 d 

2- F"1UV dA;(*3<7 .5Y" dC8"D =,MY .A.(;D7" d(>7 5%b6 d#IB,! &,8<75;6(:,BA p#^#q7#6#jp <;BA ?*OU!(&0 1!1T"#J 0(U.K P"1b.  X,-bT +Uk

1;D A:,6D78 '(%V;?r( 6<7",?A%-G ?6(:-sq d-dA%J 0p#^#q7#6#jp AO&<tf15'(3dv1393 

3- +V8 9;_,q#jp w(i^(h6 dA/1V P(I;(.7xK P(*3" 0" ?)h:6 ZK P(6D(3 '(3 d<(J"1by 7<(O6 2,35:U6 d1UO;8(& < 1*NMVdS#NTd_;1MT 0(&1390 

4- 6<7" ?r(;78 |6(k +;1;56 ?6(!1. d +N;D },b6 +~(EY P(6D(3 vdP"1;" 0(& ZW(T D" +~(EY c1] A-6 +;1;56 d?,180  '(3 d1390    

5- A!(Uk P(6D(3 07(B%& (. +N;D },b6 +~(EY P(6D(3UN $DP  _,$.K ?>#Y 78 A^(NBOe 9N;7 +;1;56 �*N,3 07"�4 ?;(f w(i^(h6 L7"_4 d

 dP"1;" 0(& ZW(T D" +~(EY c1] d?,6<7" ?r(;78158  '(3d1390   

6- "5MG d7(MT 0#-y 0(,Y" Ct;< <1,! w7"D< Ay(s*e" ?;1O! d(&7(B&"7 < (& g^(r ?,6<7" ?r(;78 _;1.K ?>#Y ZK |.(:6 |6(k +;1;56 d�,Y1^

 _,;(f d?,6<7" ?r(;781392 v d15-17 

7-  d2Nb6 dA^8(GA.(;D7" AE,J |.(:6 ZK P(*31UV P(414 (. C8(E*3" D" GIS < 2,6D ?-I6 d7(6K g;(6K A;(,q"1�k '(3 d(�q <8F/ C7(%V XN-N6 �I:f/ 

_,;(f 1392d18 

8$ Kuswantoro Marko & Nassir S. Al$Amri & Amro M. M. Elfeki,Geostatistical analysis using GIS for mapping groundwater quality, 

western Saudi Arabia, Arabian Journal of Geosciences,31 October 2013,Springer:16 

9$ Salah, Hamad, GeostaRsRcal analysis of groundwater levels in the south Al Jabal Al Akhdar area using GIS, GIS Ostrava, 25. $ 28. 

1. 2009.13 

10$ Vijay Kumar, Kriging of Groundwater Levels – A Case Study, Journal of SpaRal Hydrology Vol.6, No.1 Spring 2006:9 

11$ Wang.Y,Ma.T,luo.Z,  Geostatistical  and geochemical analysis of surface water leakage  into groundwater on a regional scale, 

northwestern china, Journal of Hydrology,2001:223$234 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  


