[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.1.1.81]

. .
* .
L o s
PP b «Jgl oleid quSy
%W‘@ I Vol.1, No.2, Autumn 2013

GIS oS & (woll ool cogumo jo bawls 5,laubl s susvaiyy
(S = g5 Juolbus)

"ol asls alllile  glaseg,l e * gl a5y

oyt Sy oSS ¢ gl ey (i | ol IS )
e Sy olRdls sy pole casladls jluzsls ¥

WWAY/AN - alie Gk g YRV sallie cil s ol

oS
T o ol loosSaiy (538 0 i 5 45 el 1335 o (15 b 5 e (oo (ool 5l 3 sl - 5 ol
Ol 50 el oals ol jed wol)y s a4y B e slaaials jo ey ) 5 slaels DS > b Gl sS (>l 1 (b3l ys 0l 55ee
5 Al 5 ipniashS AVA Colinn 5 y2aheS B+ Jobo &1 S b 25 Jold a5 uglly = 5 ool 31 oty oo
08,8 5 Sl aragy ool 2 5o Jelge ol o ] Imaials (g el s satiasgy ALK &1y 4 ol donats 5 ol 4255
=9y b)) jolaieds . (BLS [ilgy 5 (2S5 aSD 0515 (S 5l abold it (iglnd 1l Wl e (gananyy s slaylg)
Oz 5 Ll )l GLeSU 5 oy ol I s Bblis 5pe cgiinargy sl oad a1l sla by, b B plgn a5
ozl plw as cccul a3 18 ganang, aSiud 5l asly S o a5 oaiS bl S50 oaudy o aie Sl o s il jglateay
ot Sz S g, Ao ddlaie (gundigy Al dgd 3l e el 0ol oolain] Slewloee (6651 lais 4 Ko ST g, 5l aSh
B Glie 5 9005 (65l cilate ) 0olidl 3Ll gla el e 5l Sg25e (slaesls ez Gblie | ol o (slaassjl plxl

285 518 b5l 050 Sl sblie el o g, o

e SleMbl i ( Kz S kel (5,labl (gaaig, (ejlganls

YYO S (B, s ledol oaiSaslKe odim g ¥
SANYAV - 0OFY il
Email: jafarkhaloo@zayandab.com


http://dx.doi.org/10.29252/jgit.1.1.81
http://jgit.kntu.ac.ir/article-1-59-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.1.1.81]

Gided Jle 8 wilass 3 )18 solatwl 0,50 oyl
S d) JS 5l alold (S sboasly i)
g g oo (i8S @S T,5 (JS ye 0 Shee

a8 )5 )18 ol e ,ee (oLS

A= 50 llag S ool Sl i aalllae ol 5o

ol g g kS 00 Job an juS b g5 Jold

ol yé Sl g Jlad )0 mpoyioskS AVAIEE

g8 VY gaz 0 00 oldlse b Job ooyl

O a0 Y0 oldlp> sla o,egazx, 00V L

48,5 |, 8 asdllas 0,50 4280 4 5 4> ,0 YF I as o

F oS sSIL o ol 50 S5 Jalse ool

($idyd ) aolo e (sanany calise sla by,
W 9) 9 o ;b)’ G‘-\Sa_.»‘ ps‘).” . L....S/ }‘ 4.1.»&[5 ck‘a‘-:.w

P D T DY U ST WESP N K

ey 5l el (slaliila 5 al wgas (g laeolo]

Sl 45 lgie 4 Sz S 6 el ps

clogye 5 Bolear s, Sz )5 .ad eola |

5145)‘°Q}5 J);:.uc u_,.i,l.ua Y4 aS Cwl ulm

a3l ;o [F] apo o Cwdda adlais ,n o,

O3S jghateds a5 (g lal ey el (6l SS

sleasses 5l as wls pleie an aslad S (59

Ol 09500 LS 4 aakd o] Jlg > 10 05290

55 550 0y ;o il a8 355 e sl Cpogas

9 sloaxls b b Jolo 4y (293 4 4l 0y o

[0] 0g Jaie j alg )]
LV 5 7] 5l wlo e Sawom ;S (S5 90

o ;5 BLUE) *ey Il b 5 ipass gy @

ails Jlop anjed dwools a5 bbb ay) alads

axkd G s oyjs S e ube (s yige @

1. Pachauri & Manojpant

2. Nilson

3. An Balagan

4. Kriging

5. Best Linear Unbiased Estimator

50 Slelbl (5 59lid uwsigo — g fu yole o jbis

TBAP Gl @ Cund o lois @ Jgl Jlw

doddlo -
Ol (bl (bl Glo e 5l gller - 255 03l
S35 o it il aS el jpuS et (2o L
o5l s 4 az g b 0,38 oyl slaogSanss,
slaxiwl ol s a B e laaials ( SliwngS
)l 6olbb g A5 sl ook

e gonaiy gl a S i sla g,
Sliadss Jols woleads o Jb 4 b (o) s
=8l L] 5 b ol glddlaie jo aS s (g0l 3
ool 5l eoliwl g ailails cdlad Al o] 4 bg e
Lo, 5 Lyl 5551 alie 3blie (sl Lo i
il Lo ) 5o Ela by el pgi]
3o ) SKimghy dwgay aid, IS 4 ganaig,
"o 088 ez gile 5 55571 s, alo
olgi iy s, s (02AY) T LSYL T.(12VR)
d.bl.ue ‘_g‘).: IR u..\.».u PP 5(\&&\") L)"‘) ol) M}o
asa Sl 55l8 O ygm dn a0 SaSs A S ¢ plas
IY ¥ O] culoais Ly (Crisp) z—sly & )50
Fheodny SoHea> b, cnl pled )0 (izres
a8 S sl ol o a8 Glaas axly b Jokw yo Ls
29l slaazly 13 50,05 oo )18 Az gi 550 il
Sy9—0 gy 50 Ll .0gd coi cdwlive Jole ol 5l et
S5 Gl 4 olows jelaieds (Badxd pl (0 gy
P T .
b oyl lm Sz S bl by 5l s
5 Sl ouis oolaiul sundigs Olawlbre 56Xl lgie
o9 40 4Sed axly 50 Szge oy 58 il
0 Jiiie o axlg o] jolxe slaasly b Lo Jolu
oty an sanay o 31 sl qes ol sl col
Obles (s 9o 4 plas bl jye glne
] ).n_in)).' u.ud‘j L aS Wlowd

G g g dlgo =
s a=l slagss, 5l oS oL Gdoss (0l 5o
aloz 3l g Lio calize blis o a5 oy 9,0,


http://dx.doi.org/10.29252/jgit.1.1.81
http://jgit.kntu.ac.ir/article-1-59-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.1.1.81]

... 639520 3 ldodols (5 IauLl jhd (gauoagy

Ul g gllS jam> i 0

Slalads oz ,5 -Y-Y
> ;S s Sz Sl 5345 45 e
I s eS|y a5
57 g B3ga e ;0 @ ly sladised 559 polis
Ao b st S 5 ol ol o 05l ce camsa
Sl oSty 5 Sl 45 Wiglh (el (5325
Locress 0352 <o)l g mest (Sled il (5205
255 (s

Sizu,S OYolso sws Wb jslate opl slp
(s> Yol olSiws () OV gpme 4 09l aligs
eSiln 51 (S5 i) S5
Sz S) 4l podae (e 8590 SLAS JS (59
@ ils 052 00lo N g2 gz 039020 10 g (00l
olze N oBiws & Ko )5 Y olee oKiws il
3 bt b i3 aSiln 51 s salys Jpgma
(S Sty ) Al pslacls (055 5L JS
NeY L adolee N4Y - Jols Kz ) S¥0lan ol
@ by il ;0 caip nl 4 ad wales Jopne
3 s (sl ,9) g L 5 Sl S olSis
Bl ol azly ol sleaslys dan a5 (b ygiw
Jo MY Gyt S NY e e L 5 55 oo
ol o iy DY olas oKws o il dales
Ll ool 5l o oo @y (aigad s (SiLe)
abal ) sloolaiwl bl yuedd 5550 G Hlade (g5 o
2,5 dwlxe (V)

200 =3 12(x) ¥) e,

Kiws Jz jl Jmol> il Ay ol joaS
o ) 0)5_‘0&?05)‘&.5.‘0 Z(Xi) 4)95.:\.0 SYolro
Sl 9_>9u_..~\.‘> 5&9.\7&9 ) 6_9‘5 )L\M n 9 ‘bh alags

v

1. Variance

AP

45 cl g )lolinme il Koz S &85 50
b ol Olyie g askad Sy 55 e gy
095 )5 & axkd o Jlg> 10 35250 (sladigas |
Gy Hlanl 050 sae Glaie 4 yho sae Kiow S 0
eSS D30 (nl yuf 50 055 50 )8 eSS sl
V] 305 oo )15 285 5l g 098 0 )|

&y Koz S doleo -)-Y

Sl Z e ) sladais M glab jo oS (0,8
i X 5l alewgas < Z(X,), Z(X,),00 Z(X,)
Shdie s Home (lagysys slagts, @l ol oad
Lo codld (g LS S 50 pitie SO sl eesS
o ol 05 (e g0 (b S 5l eslina
o aS plaiges slp Jol> polie a5 598 o0 by
S r—iar )bl B9 0SS5 pyLes B0l
U e )3 a0 Cud 4 g 5m 9 5590 Sladiged
4S 0y b o laisS an s lel slagjy oS 5
) 53 0ma 99 aieaS 0y Sl i
D9 (i ol aluly g ansS (S S e
g S

7" (xi) = Z i x Z(xi) (V) ala,

Zn: AMi=1 (V) abl,
i1

algy cpl o a8

Xi aads ;o0 7 psie 5l el lade Z(Xi)

P Z e 5l 0o 00 fuasd lade Z¥(Xi)

X aladj

g tland, IS4 paadt )0 S (g ol slass N

Lol 0als ools dall jlade 4y 45T Jig:A

99 4o Olaalin Coudse £9 sy Ko S
e polie 1098 00 poandi (Sok g (slabal g9
@ Wigd (5 5laem N UL poles bl jo lids )L j»
Sz S5 il ol Slaalie Cosdge a5 glassS
IVT 59 oo oolal gladads


http://dx.doi.org/10.29252/jgit.1.1.81
http://jgit.kntu.ac.ir/article-1-59-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.1.1.81]

Jsbw y 2 dn sllas 5,50 dalaie Cawy Judo @
ol 00l 48,5 b5 00 2eglSTY Jolee

'3l dloy —F-Y
sloolaiwl b i cal ;53 50 5 i a5 jeblen
b S 0SS e (0s] oy gl Sz S
ol Jloyi 595 b oloosls 5929 (BLUE) o ,lb
S92 g0 slasho 4 (23059 5l L GBS cnl Ho I
L 9 SPSS |l33le 5 dliwgas bosls ¢ Skl Y ;o
Jios b s Jlos (456 T LSS 5 5L i,

TA] 058 o oS> s o Lol s ol dlvosls s
Dgd oo ¥ooae Jolro ‘\“éw -\
. . P
g oo oo Jobe o Koz -V
e g drosly Al dools 1 Kle gglus -V
. LD
B9 o ),8 5 Clacsls
oyl 5loolawl b bosls ¢ S g (WuSU g, o

gy oo Jbeys &)

Y -1
yo [y M0 #) ol
YLny  %=0

Sl A g Laosls solad Y ¢ hos ol jo

3 995 e S 5 SL by, (b oS o

slas cul S a ey 00,5 o Jles! ools (s, 5

spcall i 4l a8 od Jlayi 1y aosls Lag3) g,
cls aslgs Ll 0,5 Jloy o orws

Silwoslaibewl -b-Y

S5 0,90 slrosls (gam Olawlows ploxil (5l aalol jo
& kws lastiwl gl (V) ddayl, 5l aS wigd oo o st
ooy (g3lws lasbinl Ao 0gd o oolaiul Waosls
sl SO U o 556 50 (ol slrosls (585 13

1. Normalization

2. Box & Cox, 1964

3. Kurtosis

4. Skewness

5. Mean=Median=Mode

A¥E

50 Slelbl (5 59lid uwsigo — g fu yole o jbis

TBAP Gl @ Cund o lois @ Jgl Jlw

GO, 3O Sz 55 0 5,5 -Y-Y

sloasy lanl (gadod (ol I8 plnil ol e 4 az g b
Ga—uaS—i Geoestimate 3 8ls 5 alwsay Slalb
gy Sl Jobo o (35 50 blE Gupas 5 05 o0
o bLE (ol 51 S0 e oLl e Dlatke
S e (23055 el G9=ST 0B o
o patie (359 (Slb 4 ;o )3 S99 Slornd
oS lakal, 5l ig cnl a5 05 o0 Bl Al o S 4o
w9 g0 Jol> wlise (o 0

Wo=W, xA +W, XA, +..  (F)ab,

(et g (elidpeey wibo (s (5l (6l
Wj=W, xL, +W, xL, +.. @)k,
(a2l ] g JuS aiile o Jas 5)lse 5l

) Holed Jolow 55 50 &y 28 S 3la (359 : W,
(o slaas

s ojled Jobow 5550 4 438 5 3l 339 : W,
(b slaay

¥ 0 ) ojlad as)le a4y a8 S ke (55 - Wy
(v sy o) x JSlb

Ay o) ojlad adle a a8 S gl 55 W,
(b sbaY )y Slb

alsgany ol 5l ot onpdgy cols Ay
(P sy ) X glab 4Y ;o) o)lel as)le

LY J?J“" A ) elad asle J}‘a :LYl
(b sl o)y Sk

Lo sl 55100 51 S0y o (35 4 a3 b (95T
Shabold s wile Sk aY o 8 sl sl
890 dcilaie slaaials (g)lanbl jo o] 52 g S
g 08,5 o Jlael glalaii Stz S by, alllas
Lok j2 bawg dbii b 5550 oled 059 o
03] ot ASd ;0 9290 bla plu S0 & axgs
Ogmedn Slib aY ;e A8 ol )0 5 098 0
Dy2ge Loy (ijg aer by 305 oo &l aris
(3225 (pl 10008 o Jol> ddlaie guisaiy 4Ll


http://dx.doi.org/10.29252/jgit.1.1.81
http://jgit.kntu.ac.ir/article-1-59-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.1.1.81]

... 639520 3 ldodols (5 IauLl jhd (gauoagy

Ul g gllS jam> i 0

5 Susrln GPe) 5o 9 05, A A e VAV
AR50 09,8 iy 5o et Ol ((124Y) Silzgile
&l s asdllae ol o [V 5] Cenl ool 4§
B )0 s At Ol st Sizm S b9 4 gabaiy
i e ) S5 55 45 Sl o i ainh
o=l Ol O Jgoz po g adihaie o a il ;0

gd e odalie diib ;0 4y (2005

(Km*2) cates
-
=

0% | (029% | (25-40% | (40-60% | * 60%
||:|Series1 24 394 535.7 119.4 105.2

Ao 55 o 31 Al b gt (a0 Anelin ) S

s Jole 4y (RO(y 59 9 guivalnb Jig, ) Jgua

5 ¥ Y Y ) sl
<.Ivd <10 \ Vo Y Hlsiol

GVl | O =YY | (YO-F)/ | (F--2o)L | >F-0 b
YIVY fIA FO/\ 1/ \YIA gy duo yo

S3elgi Al -Y-Y

O i j2 (55955 b (S lanxly 5eis,
laaals 5lanbl g 353 989 50 (sloaisS e
plml cBo an azgi L ool plss o)l ailaie ]
gl 05,5 gy b (ool e 4t Sy lalllae
285 03,5 ad o 6ylbL iy o Cueglie L 51
S 5l ol o Slaslise alawl b ol oyl
Sglad 8,50 o) )0 Slvgas Cils g Caedl
8518 (o

600
400
(KmA2) cisbus
200
0 - '
pliagla | pfia | pdendai | plan bl
|EISeriesl 54.41 413 | 229.9 | 90.96 | 30.17

S sy 310955 o iubay oo dualile Y S

AD

X; —Xmin

— Y) alal
Xmax—Xmin (V) el

Joke 2 adgl (4590 X,
A 0y90 Jele 3 (559 (n S IXmiN

S5 8590 Jale 53 (59 (n i XMAX

s Al A -F-Y
S 3 ol b At 051 oy ol
Sldes sy 4 Lyl 59, a5 SLedlbl slaay
e Lales 5 g3l ol e(s3la e «om303s
Ol el a8 5 s (S 8) )b (s
S s paienin Gbaldl agd 0 Ysene o5 abal,

A) ak,

!
o]
i=1

ol oS

Jsbe 2l 039 £

Pl sk s i

SeMbl slba¥ slaxs :m

slaasy jo bl gladshw 09 00 e
039 45 9o s by (b SleMbl alisee
Sl A s 3 b (25 50 el o
shlo Jolge b anslio o ¢ iin ()59 b Jeloe cal b
salss ol (29> S e b S 0

axjllo 0,90 Jolge -V
Jold o> o uglls cols dogusme (gudigys iy
oo Jole 0 4 b ye loaids | oS G g S

s 13 Ay se Lo s ygl sl 0ty olicis]

(2L ids g anlnl o135 (S (s5elsnd

P
UL‘L‘L"M 4.1..-»454_: 00— ASU Gl dig stgi‘j) IS
o Jle gl L5.5_5‘[_,55‘ sl o s el
O B9,y 00 (Jle plse an iul ol 5 has


http://dx.doi.org/10.29252/jgit.1.1.81
http://jgit.kntu.ac.ir/article-1-59-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.1.1.81]

PLS Jdg aldi -F-Y
slabs; 5l e slo)lsale (093, gl jl ooliul
rolal el (aLF pdg olwlid o e
GliS sl s Jds 4 abaie (glolsale
gyl Gl 5L a8l 1o 45 (go0xie ol ai
slagos Job ) o s I (mnblineg 2SI
gh (B)l5e addllae 6ln 1) (295 Cao b sl

x5l g0 wol B e
gyl « Sy g5 rsle Jds 4 plals
ol 708 Slaggs Job b3g00ms )0 (pusbliieg 55l
Grlote Do B L) 508 Ggole glasl e wals
ooli il 3,50 pgal Ayl 4 az g3 b oS o SBL
Gy 3 el TM s g5 5l aalllas (sl o
G ¥ 2L Y il Jolis jl eslil ix 'NDVI
L gblis ololid ol aib 90 (pl pgal ggome 4
Cl oo ool wl Erdas Lo o o olS idg

DY 511 bl

) adal,
NDVI = (NIR — RED) /(NIR + RED)

AL iy £y e Jol bt
SRO0)9 S S 89 Slaey e § (SRS
Vdgas o cenlans 30,8 sl o)ss 5 0t
bt sloog, S )8 Jole cnl @ (25059 Sl

el 0als o0l QL“;

PLS Gibgy 4 (R3039 9 oAb (g, F Jau

o f Y Y ) Somaib
<-/Yd < IYO VO YIYO Y 3l
. n e O9® il
o & ad ? - iS g
oy
\tig Iy ay N
oG

1. Normalized Difference Vegetation Index

A%

50 Slelbl (5 59lid uwsigo — g fu yole o jbis

TBAP Gl @ Cund o lois @ Jgl Jlw

S)9 adlaie ;0 09,5 o bg Gl ¥ JSD )0
o=l Oz ¥ Jgaz )0 g Cnl a8 3 18 anlie
osalive 4l y o ay (03059 )b g ol

)

e Jole 4y (230439 9 Guuaiab iy, ¥ Jeua

o ¥ Y Y \ Gainb
Y YIYO /0 SIVO | <-IYD bkl
ol | ol ol polia oslie i
M)é
YV A YAI- | 0-/f ldid
)

oS 31 Alold aitis Y- ¥
s Gl qganayy o S 5l eslal Lo
Sl ol an and Soop b Leals (6,labl
o515 e S jlalols ol 8L ol (SgSS
A5 LS (Sabs 3> g b SiuSls o), i
&Slo)s ol oo malS Wi fige (B33 e £589 50
g iz 939 5 Sollad Jloaol L b oS 3G
2 lnl 00,5 oo jslaie Cews g Jolgd B e
ol Sz S Sha) oobol 4 4295 b s 35
W5 o LT 51 (e Lshas ol Jols 05
st sla sk 3150 s 5 94k o s 3G
S e 39 o TSl i e | 5
S8 e (Gdon ol 5o a3, IS 4 by Cage
¥ dsss cenl (o20059 55 LaJS 55500 (ol
lide sleog 5 50 1) Jele cnl 4 (20059 SlSs

S0 oo oyl

4 (20059 JuS jl aliold Jole gussdinb g, .Y Jeuz

8,8 dos £ g5 e g S y2
Iy 4 Y Y \ G
<-IYd <10 \ Vo Y 3lkol
Ve “L‘L: Jos | s | T s
R IV W L i



http://dx.doi.org/10.29252/jgit.1.1.81
http://jgit.kntu.ac.ir/article-1-59-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.1.1.81]

... 639520 3 ldodols (5 IauLl jhd (gauoagy

Ul g gllS jam> a0

w.
i
]
P
o

g N LEGEND %
- ] =womet
/ |
L 0 % e [ &
I
H [ E
p—
R T

os000. S0 15000 £ ‘2000 S s

Maud
e
§\
ol | 1% e i | soss
HES T L e | T R Won
S Seal 1168090 |
E T S15000 20000 2500 3000 00

AV

an ol asds -o-Y
s gl )3 )l lac] iSe; | laaal ]
Ol gl slaaials Sl ialidl )0 (6 S50 i
= b ol 4 a5 cols walys (g lbb ol
D Joaz y sl (Soline 13U glas (o Laopog
sk g Leaslplaz s Jsle gunainb ol
o =R L ol SIS 4 kel 4 (20059

el o0 a5| anl T

sl pf 4 B¢y 3g 9 Gaainb Jhgy b Jguo

o f Y Y ) Gowaib
<:/Yd 10 \ V0 Y 3ol
e e e |
<2 . ax® o ax® o aib
azl
Y \ Y \

(Gaigy, i) guls -F
03 (i J3 5l plgl 4 4z i L Ul 05Y (935
72 i Jale so aliwgay 9oty jo Ade Oliee
&y smpn slaasly 5l aSs S o Skl Y
G cmalite (59 ol 51 S 55 e 4 g 35
08

4 a>g L g Geoestimate Lo e o Joc
S 5 Sl S &Y g5 oy (0 5 F) Lal,
YUY Gla i) 05i oo ploxl Sledbl 4Y O
as (Text) oo Job & jeo an Laosls ol e
Sllos Loxl jo g o0y | diie SPSS Lo e
Bllas Syles 9 5 5 3lms bl 5 g5l Jlos
3= 9 ;5338 azsl pllae (glabais Sizmy
A Jol> slaosls g canl 00,5 Jlos! laools plos
J—=s Geoestimate laswo 4y i Jobb & j50
3STye ay 428)S G L (39 o il o 5 niS
e Jole o (sl (Sledlbl 408 @Sed slaasy
OY G A clo JS2) Cal oas


http://dx.doi.org/10.29252/jgit.1.1.81
http://jgit.kntu.ac.ir/article-1-59-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.1.1.81 ]

adals g Iyl 5o by b i 1) JSCo

AA

50 Slelbl (5 59lid uwsigo — g fu yole o jbis

TBAP Gl @ Cund o lois @ Jgl Jlw

T ——aT g
| T
Bz .ax B ot
A Sl AR
N S

B = - = e 38 ™
: B D :I:|L D Am LEGEND
i ‘37‘ HEHEsg A -
g =T ~i= w ® [E) =n-on
a0 Sl S ot |3
I TR oo | - g
e T

I IIDIZIIII;

(ol (5l 58 ALS byt 5 A S


http://dx.doi.org/10.29252/jgit.1.1.81
http://jgit.kntu.ac.ir/article-1-59-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.1.1.81]

... 639520 3 ldodols (5 IauLl jhd (gauoagy

Ul g gllS jam> a0

oo plxil Gl como Jb ), -0
0 a8y 54 (ogy o Jee s o5 5l (2T ol
ool aloul L cnl p3Y aslaie (gana gy
u_a.....’a B u_..v.ﬁ‘j l_v o..\_AT Cowd G»L..’ 4@‘).7&0
adlaie o Jasbl gblie ojelaie pl ay aisd auslio
A_ids S9y U—v 9 u_m‘.)).v \GPS Ko :\.1......:54.1
3 S il ooy aslaie jloald Ay (goisaiy,
392 b oo Coadl dalllas 850 ddlais (o a5 Ll
Slee G 5l eollar - @S Eold 9 035 o3l
S elrieud o soasd sl pl sl dsg>
oy Eoimas glaanily g baels 5l oe5 s
A Comd 090 whde K265 Jdoay a5 5,05
350 Aty 40 (srges Py pue g 4SS slan>ly
S 4 Skl slaasy jo 85 18 IS adlas
Slai |y adlaie gaisdiy, jo aid,

SHelge e (nl Coonl 4 az i b ol 5 o
> o ol L oads plosl Gldllae JooSS glaieds 4
sloasls Sleiw Jdow 5 olwlid 4 plodl
00l duogs - Y‘Sﬁ:_é1)59.1):;...,1 ooy @ 6olubl s
u_i‘ CJL..) ] 00 - [\Y] SS9 JH 4.1...»:54.:
Slode! VS 97 ooz 0 b Judos

505_::@40 ool i V¥ J&w o AJ)}_IGUL‘Q&
Ay sy gblae Ly sacsclls y blas o515
ol Eiillae calaie 5l ool Cawd 4y (gadig
o=l )3 a8, JLS an by, pleS o Lo cnl 20l
aslllas 550 ddlaio o (WSl Lyl i U 1) Gudss

S S Azt —F
e Sluygye g (Solad sl b, 5l oSz S
5 09z ge bany o il g 08 dculre anlsd o

1. Global Position System
2. Stereographic

A9

e w0 S50 S0 s [y s

awls gyl jo coud s Y o

Sloosls ggome o olod A A s gl e

e SPSS Ly me 4y SLeMbl slaay 4 bgy e
B 3o Jobws 52 55 50 (339 595 Ll 50 5 00
W) dlal; Blhe g acninr oz Slloe 9250
G Al e ol g0 ol slaosls Lol 418 )5 & a0
A8 g oo ,5 | duie Geoestimate lo o 4
el iy asd les a5 ools () cewlite

(Y gJSH.‘J) el 00 p.‘.w)f o

3 baiols g ylalyl phas iy dubais VY JSi
(xS — 755 Juold 0>) wallz ool ooguxo


http://dx.doi.org/10.29252/jgit.1.1.81
http://jgit.kntu.ac.ir/article-1-59-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.1.1.81]

50 Slelbl (5 59lid uwsigo — g fu yole o jbis

TBAP Gl @ Cund o lois @ Jgl Jlw

o Sl ded 55 Sl p3 g Wad Jelod sloazly b Lo ol 4y o5 @) a0l 0oly 1o
05 a0l (gt Atk Como s el Jiie aSd (o 35290 H5lne

T ——— —— Bblee 50 8,5 () jslaieds (Gdod (nl 5o
: / 8 A sy G o aS glongay T Jlnl 5 jlas

4

Olo—e an Sz S g 5l glme slaaxly o)l
Ll 00y solazw! clwloe (54X

3992000

3590000

G Bt | 0 0l Al (g ALl o
UL s ensf g a2l jf s 3blis
PS5 (ABly bl 4 gle slo Jolu 40 (2)]5e

395800

35000

Gy au aS ol lis  glee ool
dxivse 3blin ggllae o> U ghgy ol o 00l ags
o ebs o=l il 00,5 plaia 1) g laobl ez

3970000

3 bl gl s uaigy adds VP S 1P il o a5 ol onds )1 VF IS5 5 7 Jgor
ol g0 4 (xS —z 35 Juolius) wollz ool> odguxe PRRSTE X g U B AN WY PRSPV IWE S T ST K
., 85 S 3 ol 3 Lol St L8 S Sl i, 4t

GIMLL s salsl 5 g brasuold Slilodgmw Judo g ls .# Jgus
(S = 5 Jolios) wellz 00la o 5o

P >, : : : 3~ .
Slan oo e 1| 18 1 g i g 1 3 1E 3
» O | AT a £ 72

) (SienS £53s Jlozs| O-VYQ- X
&> & j Y- SIAY Oy - VFY/AD SFE/AY )

55505 g6 5 Sien £o3s 0-A-F) X
T &9 ve | o |- . YYOI) Y

1550 s 31 S50 Yava.vy |y

5 5L slogS (StdenS Jlozs| o OYVY Y X
oy 993 902 5,5 e 93 | -0A/VA | YYO/FY YYOI08 TYE/E] Y

‘Y TaAfay- Y

J2 CJG..J ).)

35 5l Jol>  KisenS £53 OYVEY) X
2 ool 902 1 Siwsnl \Ve Vs Y - VEO/A- Y- 0/8) f

J1 CJ“*‘ YAAQY - ¥ Y

90


http://dx.doi.org/10.29252/jgit.1.1.81
http://jgit.kntu.ac.ir/article-1-59-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.1.1.81]

... 639520 3 ldodols (5 IauLl jhd (gauoagy

(1]

(2]

(3]

[4]

(5]

Ul g gllS jam> i 0

XLl -Y
Pachuri, A. and Pant, M. 1992. Landslide
Hazard Mapping based on Geological
Attributes. Engineering Geology, 32, 81-
100.

Anabalagan, R., 1991. Terrain Evaluation
and Landslide Hazard Zonation for
Environmental Regeneration and Land Use
Planning in Mountainous Terrain. In
Landslides, Ed. Bell, D.V., Balkema,
Netherlands.

Mahdavi Far, M.R., 1998. Landslide hazard
Zonation, Khursh Rostam. Master of Science
Thesis, Tehran, Tarbiat Modarres University
(Persian).

Madani, H., 1994. Foundations of
Geostatistic. Tehran, Amirkabir Industrial
university Press (Persian).

Carrat, F., Valleron, AJ., 1992
Epidemiologic Mapping using the Kriging
Method. Application to an in fluenza- like
illness epidemic in France, Journal of
Epidemiology, 135, 1293-1300.

91

(6]

[7]

(8]

[l

Culshaw M.G. et al., 1987. Planning and
Engineering Geology. London, Geological
society.

Hasanipak, A., 1998. Geostatistic. Tehran,
Tehran University Press (Persian).

Hasanipak, A. and Sharaf-aldin, M., 2001.
Analysis of Exploration Data. Tehran,
Tehran University Press (Persian).

Jalai, N. et Al., 2000. Investigation of Usual
Methods in Landslide Hazard Zonation for
Finding the Best Suitable Method with
Country Conditions (Case study in Middle
Alborz, Taleghan Dranage Area), Tehran:
Agriculture ministry Press (Persian).

[10] Zobeyri, M., 1996. Introducing with Remote

Sensing and it’s usage in Natural Resources.
Tehran, Tehran University Press (Persian).

[11] Alavipanah, K., 2003. The Application of

Remote Sensing in Earth Sciences. Tehran,
Tehran University Press (Persian).

[12]Hoek, E. and Bray, J.W., 1981. Rock Slope

Engineering. London, The Institute of

Mining and Metallurgy.


http://dx.doi.org/10.29252/jgit.1.1.81
http://jgit.kntu.ac.ir/article-1-59-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.1.1.81]

Journal of Geospatial Information Technology
Vol.1, No.1, Autumn 2013

K. N. TOOSI UNIVERSITY OF TECHNOLOGY 81-92
FACULTY OF GEODESY AND GEOMATICS ENGINEERING

Slope Instability Hazard Zonation on the Area of Chalus Road,
using GIS (Between Karaj to Gachsar)

Jafarkhalou M.*!, Uromiaei A.2, Khamechian M.?

1- M.Sc. of Engineering Geology, University of Tarbiat Modarres

2- Associate Prof., Dep. of Engineering Geology, College of Science, University of Tarbiat Modares

Abstract

Passing over central part of the Alborz mountains, Karaj-Chalus Road is a major route making connection
between Tehran city and north parts of Iran. This transportation road crossing over mountainous included
of volcano and sedimentary deposits since Paleozoic to Eocene period such as limestone, dolomite,
quartzite, diorite and tuff and gets along with slope movements and earth flows in ranges verge to the
road path. In this research, a part of Karaj-Chalus road located at a distance between Karaj and Gachsar
with a length of 50km and a surface area of 818m2 is studied and the final result has been presented as a
slope instability zonation map. With benchmarking from different zonation methods, the effective factors
on this zonation are as: lithology, slope, distance from fault, drainage network density and vegetation
cover. In contrast to other methods suggested for zonation, in this study a method has been presented to
be used to exclude hazard borders from sharp and clear status and, also, kriging method was used to
transfer phenomenal effect existing in one unit of network to its nearby units. Field inspections as well as
data available about the landslides occurred in this study zone confirmed that zonation map prepared of

kriging model has discriminated ranges susceptible to instability hazard with high accuracy.

Keywords: Slope instability, Zonation, Kriging, Chalus road.
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