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- Land-use and land-cover (LULC) change
- Forest or vegetation change

- Landscape change

- Urban change
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7 - Uttarakhand

WY
ool (VYN AYAD ol sole) 05, o0 [ A S
S |y g yS o pte iz (LS oLl
1y o2l sln el 5 5 el 45 5o oo
Ol udigy olgS aS smLf sl azls GQLS
3l emam GBSl oy Gl il Ol
9 40 ,3) Ng—d oo ool I e sla asli
b o LS sle idn OV YN () Ses
(S el Jalge 51 el e WL
O9dm AindS jo .l v ged Tauy (JalSS 0uiy Dlog> e
Lol o g 05 g 00l plalidl 4 g 5 ol 5L
a5 olals o g00,0F oy ot goin
Oam Jolss (30,95 00 4 el ooy Joadnol Lndlso
Sl oledbl gl il gl by, o pSmee 5l S
Ol oS Cl gunaiils )90 5l o slas
sloa s 18 5l alisee Sledbl glil adgs Sl
90 dn S Ll o guidbb (Sow),ls5) o 65l
ol Ay o (YT YA LS 5 (golo>)
©odxie Sladllas (5,08 3blo 0 0,5 Ol s
(V) o lSen s gils ralas 5l scenl 48,5 & o
Y A g & - .
).) J)_..' 4_'L'>.>5) ;.,\_.adc)é A_d; O y9—e g_;‘)...._u
ol poloal ool wl b > (6,0l o
Vo)AV gle s s 0 ETM+/TM/MSS
(Vo)) o lSon g Jloz asiols )8 aslllas 5,50
=S 55 50 Sy (g5l ST Cgzr Slalllas

1-Zhao
2 - Pearl
3 - Gammal


www.SID.ir

1O

5 F S 5l g S gy Sliwg, g (Fie S b &
Ol slaliwg; 9 (e 4539, 4 6250 Jlod
b sl b g (i Lol e oLl 0

(O JSK5) 08,5 0 0900w

re bggb 2 53 (LS (i 5 3] )8 Sl il Sl
P abBI VA gaz 0V oLdlee Cosdye o
I ol Job aiBs YF 5 am )0 0) 5 Jl
4o oS g Jlomd Coomns 5l gl e ol a5
5 )i a3 a wgix S )i ST Slelis)

&b gz Sl obld 5 oLl ST glabig,

51°33'20°E

51°36'40°E

51°35'0"E

30°38'20"N

axflbo Syg0 adlaio C.u.d,.o R J&&
\Yay Olfd.i)l.ii e

b o Sl g p)lS 4B Ay g
JLsl L,ERDAS IMAGINE 92 5 3la, s
EPTO BN PRTIEERCAN- TSP N Wy e

2 pdy pll talols J8las

- Algorithm

- Maximum Likelihood
- Mahalanobis Distance
- Minimum Distance

O 00N

o,lsale TM sauzei s slgmols 5l imghy ol jo

SVEY TS ¥ Tlans, olens L LANDSAT
"(USGS) sascie VL wliiiipes s lojle (sled
P33 K SUNEUUN Y RS ARURNC EIW
rlas Psas Oyl ganaid Gl sle b,

1- Row
2 - Path
3 - United States Geological Survey
40,5 cil s http://earthexplorer.usgs.gov sl ;i 5 glas -¥
5 - Supervised Classification

www.SID.ir


www.SID.ir

WWAF 5ol 08 o5lad comty Jlo cslailate = 6 g ST 5 Wi

TM suszuw LANDSAT (glolgale y gbai lasine 1) Jous>

R4

oditw £¢ S5 g o, | gand e bl p @)l: e s @)l: s,
™ FaEa) VWYY YA YT |
™ JaE s AZSARIA YoVNYIVY Y
™ \PY-Te \WESIYIVE VAAV/ENE A
™ 1 PY-Yq VYAQY/YY YN BNY 14

=5k Loyl pelul » (gaatws 5| pasis
el o Jale g a5 o o0 L
i ib oL (s (FAN AYAY ¢ Jsus)
sz Jhoy JBs @b 5 PGIWD Jleia] alore
00,5 oo ookl (1) abasl, (g N o peite

P(xlwy) = (2m) 72 [Tl 2 exp ((—3) (x— m)' I (x— my))

PA = %100 (¥) alal,
ga

UA = Z—“ x 100 (F) da
1

Sl A LS s vs o PA (algy opl o a8

oo o Sy slows fa oS o Jgi e B
J—Soy olass GA A NS Glyieds sud ganail
cBs oo, UA (e caily 0@ S slo
Glo Sy dlasi 1y LS B gl s a WIS
TS EEPRE) JOB JERVENCR CICHERY- Jp Ly
sl 55 00t oLy EBs 30 wlul 5 (55 I TAS

. . . v ? - A a & - e
G 2l ) Oygmods 0l BA> g ol aldleS

P ga 0
Ce=1-UA (0) ak,
O.=1-PA (#) akal,

Ty 009y Lai 0y5 0 WIS 4l slaie &dly o aS

5 - Commission
6 - Ommission

IYAY (B as

ad> o (p S Aol lgsean pslas ganail
Ol gy (pa aS 09 oo Cgmzma polai bjls
I 03 S Lgl_a» u,wL_a )l_a) P Lgl_.éaé J;..\.._a
gy clad_iii) Lsa_'étj wslad & (s glawil
‘:)[5_.o| ‘>5_”"£_$_A u_i.o.‘c (L:_.o‘)‘ ‘_g).g)u 9 L}.a—.d)
olass o Lo Sy (gondiws a8 gunadl
(V) akal,
ool )leS G yile D1 (0uS0leo lop My adal ) ol o
(oS a0 (0 a5 LS e polae sla Sy
AYYY AAYAAQ
S, Jole el (i ozl s 2o L)
b5y ez gshiie (e 4 sl oAl anl )
o Jesis s al)] o comail gloaiis cds
8,5 dcubre | IS 2s (V) alul, el
1
OA==X Py (V) alal,
sl S slas N (S s OA b, oyl o
JeSes S a8yl Jloisl S oaisS adgs cds sl e
Oy 89y 2 IS pled [0 (GaLaAdS pgas jo
DS S Syl Jloisl 5 B g 0,0K 8

2525 69y 2 WS Gled 50 (1e) (53, O (e

- Confuse Matrix

- Overall Accuracy

- Producer's Accuracy
- User's Accuracy

A WNPF


www.SID.ir

VY

Ao alp ologd e oS Cansy paal s,
by o=l Al el Sy 4 Sy O g0
B I O I L
Fio ke g ab,ois bl sassglis
| @)U 9 (2 ).._._su pas E..\.:_QQQL'Z..S

DX =X (tz) =X (t) + C Q) abl,
2 s G, Ll oSy (5501 X atad) ol o
(Singh, 1989: 990) csl coli sae C g pg0 fu )6

Cxy g asdly

ol Ol o5 e o3 K0T Cp
sogamme o LS ids g pb (s b slag S
(Y = VAAR) Al VF gl 850 0 zoml (s 0
g oolatwl Cwadd o)lgale TM soew pglas |
4 pyal 90 o 4 bgpe Lo 608 ALE e
JS8) w0 3 s caled (i Soejls> g5
(Y gY

3 b Gl cn i (F JS8) 4 a2gi L
s S VIV L b )8 @ barpa ) WAZ L
Fag kS YIVE L (S9Smne )5 515 g oy
oS g s S YINO L s 6La3 g 1oy
Jlie o alools plaitl ogs a1, corlus e
ae by cobs lme (it Yoo Lo jo
O3 o 5 @ yakS Vo ITY b GsSiae )8
o5 Ol )0 5 @ FeskS AFA L 2L )8
b Jlodie (n JnS (@ye foghS < PP L olS
Ol O i L)y (o o sl @28 )57 5 0
S5 § S @ by Sloy 83L pl yo Dl s
Lol el (o p0 yhos LSV i5l58D) o y0 VOV L
FogiS BIOY) Rl slags )5 Colawe (20l 0o,

b 55 (e Fog kS VT s sL2S 5 (e
el oomlie BB YV 5 YAAS olo Lo

e bzl e 58 (alS (b 5 o3l S Dl (55l ST
S o el WS T e | oy T eosS gonanls
ey Sl o a S cul ole JuSy jlas e
Lo S 2 (Jy cenl Sl 3,50 (NS 4 boga e
AVYAU ols) 5 sobld) ailoa s ganaab Ko
L ool as =l 6 0)lS ALY plosl s (VY
0o, o Tl sl 4 Tl s
S0 ArcGIS 9.3 )‘)J‘f:)—’ )‘ sola_ul LI uLQ...Io
b B3gaze o LS ilg UL aS Ll )
38 9ole a5k (arb Bogaze ;0 9 o5 (308 Wiy
e Aalllas 4o laasly oyl ol ol @ Suoy
il cols coweal jeo 5l Lioww SS L olS
S S Aile 10 oolail salizee slo oo
e TV YA () LSan g )l jhen) | il
GolS slogazls ol @bl jo (aLS b
(Sogdl Lmals s 5l Su; cuaS 5,50
yedate cpom acib e Ls g lsa g Of slo Lo
b badlnigy (ALt e dalone S
ROUSE €1 ) <S35 & jmagsd 5 508 il 93 51 ° oaLS
151 e 00,5 oolaul (V) akal, (al, 1973: 309
Jeosliiwl L (oS jide a5 S8 jshate 4

Al Ay olS ile do s aldi () alal,

V) ke,

A) abay,

NIR-R Band 4—Band 3
NDVI = NIR+R NDVI = Band 4+Band 3

CP = (NDVI+1) x 50

3 elS Gidgy Ol s 3 S ROTES W
s sl al () el gl S5l i,

sbe G5l 5l pgs poal o0 sl )yl &S ol

- Raster

- Vector

- Near Infer Red

- Spectral Rationing

- Normalized Difference Vegetation Index (NDV1)

abhwNPF


www.SID.ir

\Y’ﬂ\c}ib_.df‘UM‘Vqﬁ.;dL»c‘shﬂa;a—‘s*@&hT}l:é\k YA
51 °34_'30"E 51 °3|6'0'E = 51 "34"30"E 51 °3§'0'E =
‘Ab N ‘.b
L Oy L O
= w e &
2 % 2
3 3
g 2
3 3
z z
=] =]
J Lo Lo
o y o
Laial = Laial 2
Class_name Class_name
L P e
e A L Km "N A — (|
o 0 05 1 2 LA e 0 05 1 2

Cawid 0,lgalo w9 guad ool U gudvaib 4l Y S
Yol Jlo 50 zaml s TM suizins
WWAY (B8, e

Cownnd 0ylgnlo 3 guai ooy @ ylas (uigdiial Al Y S
1AAF Jlw )0 gl el TM siaw
WWAY (B8, e

20 -

-1.01

14.20

HYIAP R el

Vode JNAAF Glojoy90 (b ol s 50 63255 Ol i yloged :F JS&
IWAY B e

o=l e il oulds Zl el a4 slaiel mhau S5k

S g oS adgy o (S s ol cus sheeh
s> Yd._,gl)] il Bi> g al bleS las yimen

39S gl (ol S sl sanaid
A ools ioled (V) JI(Y) Jslos

2 - Matrix

| gaid gl b))

B byl oyee ol cds &5 Slej b ganail e

5 obibl S (sl 5 S JeSS el 28

(sloylgale poliay 5l oa i C‘)Ml ALd) Covo Comw

Gamaab o8y 0,5 18 bl o0 Wb ol eds

1 - Accuracy Assessment

www.SID.ir


www.SID.ir

e b gl b 50 LS gy g ol )5 Dl i (5o IS5

4
2 2eYblo alold hg) 4 o gy glas al,l:¥ Jguo 30 Gl (g1 yilion by 4 oo adgi glas al,T:Y Jgux
aAP Jle aAP Jle
sl (S5 i 2t | e sy sl S | e slad | b Sl I g
JER I AD Y Y -/ayY R W qy i NA “IVA
o sl £y Y ) e gL £y Y )
b \E VoY | Vs LW b y VWTE | VVEY X
o a9 £y N | v o 99 £y NEe | Y
S Cos -IAD | -39 S Cos NEYS ) < 13A

Jlo jo calad 9 yion (g 0ol ddgi slhs a0 Jeus

WWAY B8, e

Jls 5 Aol JBlas g, g selgs (gllas sl F Jgar

Yeye VAAP
S| FsSee st »b | ez - Gl | SSs st 2t | &> -
o oaiS ol o oS algs
SsSee | TR 6 | 1ef -aF R va Y| ovas <YV
e sL28 A \f \ s sL28 £Y YY 113 .58
»b Y YY¥ | YYV AR »b A\ avry ary </AA
2o VY \hs yva YAO focs aa Y V7. 'YW
e «/1AA \ </AA | <IYA \ <IN\
S E3)

Jlo 5o alols JBluo by 4 oo addgi slbas w11V Jguer

WWAY B8, e

29 29Vl alold gy 4 oudh adgi slbs T 5 Joua

Yoy Yore Jl
Sl | S st 26 e D Sl | S st 2t | &= -
S Sy o oSy
ER W 1Ye £y Y JER e 1Ye |
s glié Ve Ve \ oo glé \E Ve \
»b Yy Yv. \ »b Y YYY | YY# AR
o 1¥e VE YYE | vvY o VEY Ve YYF | vva
) ) “1AA < JAA ) )
5 5

WWAY B8, e

5 VAP Jlw jo sanaib gloass & 5l o

o bgye o1 (S 5 s Vlale Aol S ls>
el prizmen bl oo doyo Ae L alols Bl
o Somnd Vo)l 5o )57 5 0aiS adgs Cmo
alols g calids o i S ez 5 VAAS Lo
S i S0l alolds Plas 4 cuns o9l

! )‘Q)Pﬁ

SONNER NP ING SIS ERy VIR PRP
S B A b alold JElas 5 oei¥lale alold
@l plp (2355 plonil St )l 4w (nl A Jgo2)
A SGop Vet Jlo o ganddl IS cds alol>
A bgye A5 By i VAAP Lo o Lol o


www.SID.ir

VFRE Sal F o)t oy Il cglaibain — (5 5 ST 5 Ll \Y-
Yoo 91AAF sl Jlu 50 ol Bio g ailed glhs )l g ouicS udgi Como (il 9 (A5 Cdd o yo oyl 3o 1A Jgu
Yoy Jlo QAP Jle
i Uas sz odst Como cds | Gis s | glas My coms | cds | Jl ] See)les
s ailes 2 e JRVELS iy s asles 2 e saisS ity
o/ o[ AR YAV JAYS o[y /oA VAN AN 7AY | celds o i
/) o/ AR /44 AR RN -\ /40 AR 7AA | asVlale alols
[+ o/ AR /29 YAV SN ids JAP /5% e alols Jslas

Ole Sltd 203 (c) 2 2 (O JS2) (5 5e5leS
4_,..’>L>).’ (NDVI) LSQL"? u.u.wy o..\.w)Lz..Q.: ua.>L~.:

WY G50, e
VYY) Al TV Sl 35k 5o (daeome Sy Ll

51 °2§'U‘E 51 °31"30'E 51 °3§'0'E 51 "38;'39'5 51 °4‘2'0'E

30°41'30"N

30°38'0°N

Tawls s (S yogle Ty w2 Al 20 S5
WWAY 505,15 e

aslio v b codnl Cavoas slael g dule pglas
(V) 5 () JSil &g 4 dslin ol @l . 0yo )8
Doy il a il W] 00l ool olas
5 SLa S ol Jlogoi ol Loy (2L

(O S8) o S asle s li ol ol

S Oletd W) Gl S Gheg ol 5o
Az )d yed gm0 dny (AT Adgy a3l
o=l s Sz 285 L8 b)) S5 (S
Oiigy WS dw Wl VY Sloj 850y &l s
do)d Jlw ;b S G 35 S (aLS
IS o Gl oA e 4wl pladl cols


www.SID.ir

'Y

b ggl e 50 (LS GRbig 5 (Sl 5 Dl (b5

51°3130°E

67 g
NDVI
<VALUE>
[Je0-e0
I o-50
-0

51°35'0"E

51°3830°E 51°420°E
N
s

=

o

|

g

3

£

o

2
4 6

Km|

Tl e S roglsS g w2 > 59 1AV Jlu (oL ligy (oLl duo s Al of IS

AT B,

K fae

51°31'30"E

51°35'0"E

51°38'30°E 51°42'0"E

Lt
o7 z—b
NDVI
<VALUE>
[Ja-e0
I wo-70
700

30°41'30"N

30°38'0°N

6
Km

Tl b G yRoglsS gy w2 )3 Volr Jlo (BLS by (as Ll duoys aldis Y JSs

Oy g i Sl ¥ 9 Syl sble cul

WWAY (BW, 5 e

ol 00 0ols ioles (A JSKE) o YoV e g VAAY

o‘).o.ﬁ ua>l.w Ml:l;&‘ob\.o& d’IOL""JS‘“’u"‘ )J‘)J

www.SID.ir


www.SID.ir

\Ya¥ J:il'i NP ooyles ‘V.a...z Jle ‘LSME.E.‘J—&M u:"lL“T} L."‘J*’

51°28'0"E 51°31'30"E

51°35'0"E

Leial
B S S

el

...

\YY
51°38'30"E 51°42'0"H
N
s
=
o
| &
¥
(=]
@
=
o
8
3
0§ 2 4 6
——— e M

(Y1e—18AY) BLS gy (asli i lil g ool ool punds o s A A S
WWAY 50, e

Rlis 10 5 20l mye SashS OONY sy Ve I
o._,a)o?‘ )‘)_.As‘.sasl_.fu,.._wy oo colwn
ool a8l o158l &y e gl S VYOS

Ci S ol S (A JSCD) Jloges cpl 4y azgi b
Job ca s 5550 Sloj 850 cpl jo alS Libg

Olaigy Qo yd Colune 45 i i oy el ol
Peg g sk VFIFY amps Ve 5l iy ol

150 -]
100.86

ALFAY

-100

172.42

Y -Fe
WA=V
7368
55.13
16.90 18.55 ;
0.48
Tals o P

[ RARE &

-71.56

(Y1e=08AY) Zgmls s 5 y%0gleS T > 50 (AL Gibig (ao Lo Colus Ol il Gl A S50
VAT S e

Gbloe bl oyl jhecel oals has Olez ol
95 OB (8l e Sl i Sy (6005
Sam et al, ) cewloois Jos 5o 05 pue—ad
sholse et 5l (S0 b A (2012: 22
O 5l g adlate jo Jolss sl jo Wlgh e a5 Sl

S 25 Az
United Nations, ) s Jlo ylejles (5,155 5 Lo
58 0l PIY ply Glea Cumex I e (2011
b oo 0 iS e (S0 et sblie j0 po
)or:o)_a‘sl_doli..w) 0‘9'&4"‘&"““)'9‘”“ LS’?X““"’

www.SID.ir


www.SID.ir

\YY

g SBlaal an ol S Su laby, (0 Fan e
el 45 i lsson gl e b Bl o

AU o s ol 0 5 5SS ilag Lol
039 (535 yo 9o B0lyl g culiw Dlogonal g
4 jlohgds omb b oo @y RPN
5 Sl (sl sloaie; 352 5l (B0 wmy 4 O
b Gleas g olin; DM 5 DUl S e
Ol s mhas j0 o g ol slppol> lasl
Sl o e 550 48 sl Sl bl ¢
5 ol s ek glaailr wolSiils il wlSsg b
30 Sl ygim A4S Sl 00gr i ol cewlie lgn
9 S iolon 50 Comen 0d, Ol 51 s o]
b aelys obled o G5yS g b (Sapd SYgs
Olos g Ll a4z pas b lyie i axily
5 oz Lialidl Ay, delol ailate laiste Cawy
Sty e oy i o o a5 2 les
adbio ALS Adg AS 5 (o5 Shelily i
b @b At Sz el il
o=l e aS aes e Las VWA LAYRO sl Sl
035 ol yai YU 0, b zomsly o Camoz b L
Jlw ;0 6,2 YA Cnax 45 (5 9-bas .ol
Lsie L gyl joed Samar YV L 01 Y0
Jlw 4 cod oy Vo Y Joleo slasYlo o) & 5
ol Semaz o1 5l g g sy i FAQDA 43 VYEO
LIYVO Jlo o ae o VIV Jolee galsy 75 L e
s ol Comaz VYAD Lo 45 5 deaw ,a SAIYY
i Ve OFF L AL YIVA Jole o, 550 L
= &l et Core WA Lo o plosl i 000 5 oo
ouds ylgre Cllae 4y axgi b .ol ool ;a3 Vo AD O
ol 8399 Zob o0 &S5 S5 A iz g
Jolsi g Ol Canw a9 00 )5 b |y Comex o

DYy U (s

o b gl ot 50 LS ide g ol S Sl 5l IS8T
a3 A aas e sl NS5 b b oy
P r b s bl 4 plisy) sl 2l e
5 i 5Lz g B ol (S5 slajed 4 o]
lesb sy pllas a5 ST 51 ool onds Y0
50l g L2aSTyy Ll 4y e Sy (glo 40 5 aily
ol aladss LSl oS sl Slao SIS 5 Comax
g ool e Ku S L ol boly, an
= St edle gl Jolaie (o ipmban
el g3l digs Eel cgylo o s 5 ()1 doasy jo

S aslez> oaisl o (5 0
S D98 (S e galgz )3 Sy At 555
P U sjlbes gohe ) 8l )8 5yaebn 4
2hl )l Y90 5 e slacaslw Ll ()l
VAR LS en 5 ,5.515) 05 sasilole b s jo
Jralse b cod 08 (>l Selm Blie (FO
WS ae Sy Olyposd das 51 (6 )l
Ol e el Sl gl Jled g el
(e Lo Sy il (ol (e S
ez 3 ol e dzal> (60,515 5 (g Lo
OB s S8 (508 S s yaelp (Sl
5 haetme Sy S S5t 5O (ks ke

aazg b aS e il ol gl (Saip st
85 S &2 lge ol jod 4y Cumozr (4538l39, Arws
S OSi0 59 5 St Bblis 4 lalins,
S35 @98 o sla (o) 50 dlea e e
sg— OlSl g ool 990 ) adlllas pgi) ¢ (50
ap iz Loyt e dhaald (5,5,0 Sl (o
G5 9 =2l LSy 00T sla G555
Sl S 590 5l Gramw 65k 5l eolasul ¢ ol
sl oa Joo Ol by 5 (s 50 ot
ool s ol g [l (slaaiis ¢l 5o
=S 5 SE 3l S slelsale slgasls |


www.SID.ir

WWAF 5ol 08 o5lad comty Jlo cslailate = 6 g ST 5 Wi

OYY) s o] o3l jeml ol ¢ yguy 13 (pa Bl HLIL

g 4 2l s =) (2L )8 Sl g3l S

Joe Jloslawl b oo, (60— adlain jo ouls asle
YV-vf ol Atd o)l.o.& Ayl g LJ‘)D sCLUE_S

OY) Loy o9 1 ST13  coadliaw el waxlygy

Slalllae peiadlol o )3 (2Ll 625 i 5 &2l

-\OY e oA a)LA_..i) g LJLM: S dJoL.a 6:Ld|]o
AT

gy o hed) Hom> (6 el thoixa 0 et dnen (6 i
DeCiSON ool p i (cogtie Joko drwgs .(VTA)
ibg Ol g5l o] g laie 4 g9Sesls g TrEE
oS slgmols g TM socouw pglas 5l esliiwl b =2l
pode ool ngr Gl 0 (655 70 (i 163,50 aslllae)
AT o X ojled iin Jlo « dasse

cgaal) o o5 phaz e ()l o) Ol e
O LI s (VYY) o 003,30 ¢ a]lalgd
Glolsale sboosls 5 dasme Jolse b i LS slaassS
4y g5y 160,50 aalllan) Sz (g S, SWS @
AN o> ol ml oLle 5 @&y Slidss oot bl
FAY-YVY oot &)L

5 s w0l e Lo jogamma (@il sallllac < gblos
—as $laaS b 5l S 5 g, ALOYAA) G yen
3 i pgleal (ganainl )0 oudi ol g oads o)l
tpg— yto o3l Jlw o, BIS 5 jg0 3l (o 550
BYY s mo

S5 SI O TAP) sl IS oo « ¥ ¢ lail 555
AYEYNAYVA GlaJlw b b ol ool 608 s
AO-F0 oo A o leds (slaml drwg g Ll 5o

slgasls 51 osliial (VFYD) ol JLaz o oppllazlys
et 9 (LS alsz oy p o Landsat MSSE o jlsale
Oy VLR dsgorme (Lo ygeilr adlaie Hot (2

(Ao ;@‘)‘QLL:.; alses Lgl“bd:'ﬁ) P gs.’.‘)ul-’l& LSJ‘“ u‘“L"-“
V-1

¢ el e Jml g S e o LSTe 1 STy w00l g0
Paiigy A0S yueSd AOY) e PN LN 1).31
)JjL.a.: )l oola_ul l_a Lg)_f)a L)‘)_l‘ S adlais LSQL“'?

\YY

Gt szl g ey ) Slets b

9,429y Cpmex Banl8 ol b as dble ;o olS
Slonl 6l ey oS 5 e Sl Sl
o 9 s Oleladl ¢ pwlow Slosenas s bLS |
30 el mpen s e 5l ooliinl glacIles ol
Ogy e ll o ye e Ay oy Ly ()
aS ol lis adhie LS Jibg 50,5 5 2LS
PS5 Pty S cobus S L plojes
by o y0 LS dg enaS el S sal s

rgin sl Bl imen ailb o 0d Saelyn
0l by 5 ooz I3 s 4 45 s e L
Ht 52l g g G 0 i SeSe )5
aS ol las ddlaie o Ol ol b Swj,les
Aol g oo, AV L cals oy i sla s,
Jlas g, g S8 o inn 2oy WAL oYl
C‘,:z_._..q l)ou_eou.a,_mS »-\—0)0/\’ l_,a.L.als
S0 e sLad g pl o SoSun A5 aw slas )8

Sl cisllas (VYA -)

&l

Sola> ‘@\_»)5 £ y—0 ‘Lg)s.w ‘p.:; ‘(5"'""'1"*' ‘fdo‘ ‘)ywl
Gowaa bzl b, 4 @T)l_f Oliee dslin . (VYA )
ot gy alllas 4o (glolsale (glaools 5us o s
Jl_..u aLs_xd...'o GL.A PB_LC )é GISj )5Q )| W QJJ)[S
AV -FAQ 8 Y o)LAxL ‘Ho

Sl oSS anlie ((VYAQ) Csin (o5l tmlo >
ool b (olS (it — (o3l (68 S ol it
‘(r’ye.‘ Qli...:‘ — s 053 0397 163,90 axJllao) G|S5 RS )'l

Jl_..u au,_xdd.'o é.sL.A f9_l.c )é GISj )5Q )‘ UMJL..M: Q).:)ls
NO-5Y ao ) oyleds o3l


www.SID.ir

YO

Jlw (b il pole o GIS g 50 3l Liomw o )8
?V—DV :L)M a\ O)Lo.:: sfl)l.e‘.’?

YA e ol jgaie ¢ ulis geme e ¢yl e (LS
Sloslaiwl b ool (6,015 arass ados sz (gjlodiy
M-V i ae ¥ o leds op)lex

plyems (Gl dazrs {(Garwdests (5 Ko thetms o 2l
P e (S5 aasll Wiz (6,8 el Jow &L)1L(VWAA)
Dhies (Sed sl )5 6,85k )l pskase 4 GIS
AV s g ojlas o Jsl Lo ool GIS g 40 51
b LS LSt e deze Slrenm (Pl lllae
e (e S SIS (g 2 (VTAD) (Gen LS
SRS L e bl (LS Ade 9 2l 6

o) Jauzme (65909555 g pole alzms 90 5l Gromin S5
5) o Y9 oyl A Lo

pode 50 590 3l Lionw 0,5 LS L(AYAD) pblS o by sole
Ol ol&zils ol jlacil ol 45 (pgs Sl (S psle)

0‘3‘)1 ubl.m..u‘ u‘;ﬁ) «@9o ul.’>

o sl taanl T sy sy T il

$oolial L ol 6,15 5 ign ol yeait 3,50, (1FA)

bl i LMl pi g 590 5l Gromiw GlaSuss

3 ) Gl ey Sl S5 e5ul 85> 159,90 anlllas)

09 Jlw ok polto pole 2 GIS 5 550 51 i
AV Y o ) o et

PRPETUWES DN BV PRWIN | KV TN B - VO BN L
(—as 41._...; oﬁ)lf (\Y“‘) 6\\.&.0 ‘O)B‘SLLo)LC S ]
= 169,90 aslllac) (6,0l dnwsi (gl e 0 Laias
-9 i pae VP ojleds ( Sludl gLl ae slo gy (55
AY

ool azles podl Jlzadw (e Wl ol g, (b
s Jy b 9 A5 sy et (53 lS5T (OTR)
IRSWIFS s aslojais slgasls 5l oolaisl b 1,>
A ol lml gble 5 g5y Dl o prons dilate )
AYANYY :po o) 6L

e b gl b 53 LS by g pall 605 Ol (53le IS5

doblas 99 ‘(dsl_a Ug.la,,.’l} 0395 169,90 axllas) L5‘°)‘9"2’L"
YVY-Yb ipae c)l.o..i} A gRVES P9 S

(g y sallosl c‘_,’.?-t:.,o EOL.uLw ‘G.L.L; RVONC '5/6)—:—"90
Oy ¥ dilaie s glad Olpss Sbs,1 O YAY) L8
elilad (sl lsale sloaols 5 plsn slo uSe 5l oolizul b
e ‘P5°°)L°_“:‘WJL‘”‘Q5’%-¢J‘@L@°Q535'°5J&
AY-vY

L o )lS o0 5l Gt Sl (VYAY) ST e ¢ Jom,
oS ils sl 15 5 gloglsale gl (35l a5

adliass ( glawl 2 ¢ o dlase « oale el o) (23

0,5 RS s LandSat slao lgals ,5las ganaids

oo Jlw b o pgle o GIS )50 5 i
FY-OF oo ¥ o,les

Jeslowl ez g sl (gt (Sl 935,00 Dl a5
Obmwl) obmo S5 Ashain 2l iy mess (VYAY)
IRS- o lsale slaools 5l ool b (s iz g Jlxo b
et (with g o L ol Lanna PB LISSHII
A=WV po F)

Gty Sl (St OT) 6j92 (o g Lo 509

¥ adhais 169,50 dddlas) Bg5 e Jow 3l eolatul b olS

wlo psle 0 GIS 5 590 5 tomis 0,0)5 (18 5o e
AB-AY S Y a)l.o.& «P9d JLw ssﬂ.u.‘a

e szl g 590 5l Gt (OTAT) (e 592 tls (5097

aalllas) (64t o LS Dl it (o2 sl S5k

= Jbo (omlid Lae (Ol 5 S lo et ) ddlate 163,90
AYYNY ao ) B led aotd 5

)] 6yl Sl ey OYAA) L e Ll
G155 6k IS8T SS l ooliial b ylgdol 1o o3gaea
SLs g ol pde AFYY L YES slaJlo b ol s
o2 Jlw d((oreb @lin 9 (65,9LiS (938 9 pole)
AFENOY :ao £ o)les

[ y,S Olmess (ol (OYAY) Lol cing s tedlo o5 i
ST 3l oolawl Ly 4238 Ao aw o ol by
(oS il )5 dalaie 16590 dxlllac) oo 3 romiw


www.SID.ir

WWAF 5ol 08 o5lad comty Jlo cslailate = 6 g ST 5 Wi

Rawat, J.S., Biswas, Vivekanand, Kumar, Manish
(2013). Changes in land use/cover using
geospatial techniques: A case study of Ramnagar
town area, district Nainital, Uttarakhand, India,
Vol 16,No 1,p 111-117.

Rouse, JW., RH. Haas, JA. Schell, and D.W.
Deering, (1973). Monitoring Vegetation Systems
in the Great Plains with ERTS. Third ERTS
Symposium, NASA SP-351, Pp 309-317.

Sam, Neslihan. Bayram, Nuran. BILGEL, Nazan
(2012). The perception of residential environment
quality and neighbourhood attachment in a
metropolitan city: A study on Bursa, Turkey,
eCanadian Journal of Humanities and Socid
Sciences, Vol 1, p 22-39.

Singh, Ashbindu (1989). Digital change detection
techniques  using  remotely-sensed  data,
International Journal of Remote Sensing, Vol 10,
No 6, p 989-1003.

United Nations (2011). World Urbanization
Prospects The 2011 Revision. Department of
Economic and Social Affairs Population Division
ESA/PIWP/224. March 2012, United Nations,
New Y ork.

Vatsavai, Ranga R and Jordan Graesser (2012).
Probabilistic Change Detection Framework for
Analyzing Settlement Dynamics Using Very
High-resolution Satellite Imagery, Procedia
Computer Science, No. 9, p 907 —916.

Weishou, Shen, Zhang Hui, Ji.Di, Shouguang, Yan,
Haidong, Li, Naifeng, Lin, (2011). The Response
Relation between Climate Change and NDV I over
the Qinghai-Tibet plateau, World Academy of
Science, Engineering and Technology,
International Science Index 59, Vol 5, No 11, p
2438- 2444,

Xiaolu, Song and Cheng Bo (2011). Change
Detection Using Change Vector Anaysis from
Landsat TM Images in Wuhan, Procedia
Environmental Sciences, No 11, p 238 — 244,

Zhao, Hui, Cui, Baoshan, Zhang, Honggang, Fan,
Xiaoyun, Zhang, Zhiming, Lei, Xiaoxia (2010). A
landscape approach for wetland change detection
(1979-2009) in the Pearl River Estuary, Procedia
Environmental Sciences, No 2, p 1265-1278.

\Y#

s )00 o Bolo (Lo yuemme (jg ol Lo oins> (60l 50
30 2l 68 dd oy OYAY) sl s o o
;99 3 Ghomiw jleslatwl b 588 0l bagasme oliyble
AY-) S A O)Lo.{:t NO J.l} 5ul)al ul.ﬁL».v 9 e).a &_)LM?U

blis copue Lo gls, (e o s ¢y an> o JoiS o
Sl g gy Ol (65l .V YAY) sezdlone

#1609 adlllas) 31 slaacgee 4 3,509, b ()
-OF :jae YA ol g‘SSLM..Sl ‘_gl.\_‘}‘).:} sl iy ‘(Qlf)f
Yy

RUETIWIP 1Y W UUWE Sy SR VI - Sy S P E N L I YT Y
L Slallas aihaio g oS slacas wlis )0 oLS

(o> w515 @ble ;0 TM samw laasls 5l oolaiul
PRI G PN ‘f)LQ-? Jl ol 0l GISB 590 5| i
Nee-AY

| D 7S U S I B S VO JUY wllo vy
LandSat o lsale ETM+ s TM sloaaizin 3l ooliu!

Jlos (ormb plia pgle 0 GIS 4 jg0 5l Liomiw o )8
N e0-aY = Ay o)Lo..C:: P9S

A. El Gammal, Elsayed, Salem, A. El Gammal, M.
Alaa Eldin (2010). Change detection studies on the

world’s biggest artificial lake (Lake Nasser,
Egypt), The Egyptian Journal of Remote Sensing
and Space Sciences, No. 13, Pp 89-99.

Afify. H.A., (2011). Evaluation of change detection
techniques for monitoring land-cover changes: A
case study in new Burg El-Arab area, Vol 50, No
2, P 187-195.

Cui, Wei, Jia, Zhenhong, Qin, Xizhong, Yang, Jie,
Hu, Yingjie (2011). Multi-tempora Satellite
Images Change Detection Algorithm Based on
NSCT, Procedia Engineering, No. 24, p 252-256.

http://earthexplorer.usgs.gov

Lu, D., P. Mausel, E. Brondi’zio and E. Moran
(2004). Change detection techniques, INT. J.
Remote Sensing, Vol. 25, No. 12, p 2365-2407.



www.SID.ir

