Print ISSN: 2008-7047 o) o]
I : . £ e I3
Online ISSN: 2423-6268 WAY Ll g Hlg «Jgl 8ylos N+ 5590

http://jtcp.ut.ac.ir Y -1V wlxio
el LSl 3 (a0 ) g 5 335 g SSLdp g9 O i1 (S 5
g0 D Ails3g ) Ao 9>

T a5 a0 wala wann 75 0 8 sluslsas Wb e I Sale Glatis J g llase 7 5 0 00l
" oaallaniy il
Ol GBS QOBS anbs wlie 5 (5555LaS psle olKils woy ) Jams 5 @ SuSiils (5530
Ol GBS OIS anb plia 5 65, 5LaS asle ol€mils o) luma 5 =Vt 50Sals wlial Y
Ol QS QS a5 (5505LES psle ol coun ) banme 5 Mok Suils ladils ¥
Ol OE R OB R ands mlie 5 (5,538 asle ol&mils g slais 5 a3 50 BuSitils slatsls F

(WRBNV/Y + 25y oyl VA0 +4/+V sl s o)

S

oMl (ypojpm (Slogms JiBLo (iluoS | Glgie (BUSpg ladilp p ejye Slomw GagSIl s Sl DL 6l
e (BlLdpg Sl ol Jimgh ) )l (oS lej g Alie 4 g Sedie pSoill (Solua laales cpl nj )8
s 1) 398 aeio g )lS s §) i Bblio dedl bl b 0 )2 g0 B L (onmbo U 2 (moj o s 20
Gl oolitol b gyl Sl slagSIl Glyuss (o b duslee WWAY § WY o Jlo oo g p)S colue
b s gls ad Gy adlate sl (Blipg Sl (asls S (b )l pollp plomilis A8 oy e Slos
Blyo o> YAY ixiuo g (SoSume sblie Colue g (ials do)d 0 (6550liS 5 Jopd VWY UK Colus (o sl b
S AbaSGaST iul38l o Siwan yialS Sl o)y Sloww sladled Judoo (] Bl iol38l asyd YVE edls 5 o yd VFY
Olpl (o yme > ddlaio dopd YA 390 35 asiie Blidpe Ol oSy (edld &id .ol fuojyw Slosw )50 Loy g
UiblS g e Copude Cugdl Jud I Sloladl g ais @"] Oldllae (ol gl Gble cpl .l obj Jlo 9 35 (Bldpg
sl (63950 gl 53 (05 o (S 1S5S

Sl 5 5lg

Omej o Slogm Bl gladlas o B B39y ddg> (5 30) 8 s o) Sloww wlidps:

az.mehri@yah00.com  :asbL; «J stos sy 5 *


http://jtcp.ut.ac.ir/

\Y‘ﬂV dl.:.wl.? 9 )LQQ ) ;G)Lowd AK 3)53 ‘C”c))-w wlci if

o ol
Oyman Sl Joolye 510 oS ol (s e SMdne 51 (S (s o S et
ks 5 souslaS lag s apeS el Ol Camer L5 358 o0 3l Comax ol 55
S Dl 0 Ss 5 e 3L 03 Sen s sk S Gblu 4 anb slaelKas
535w o o e en ) GLl s kSl e oS ol sy (1B (el e U
2 ke s Beme MG 5 ol b el b s 5 ST S et U
Qe YA O 5 4 d) ol bLII 53 Gl e

oS 203 oy > $3dmte fes lar e 5 el oLl sladaly ey
35008 s okla s b Slss Ccorpe S s S L0l lags 58 5 s g
3o e Sloa $ 55 5 GG Jltle oyl ok 5 e e Slan slde 5
5 G lS ek Ll 4 g, gy ol sladle s 50 Ol gl 5 (VA YA (g8 5 e S)
b)) Cil eds 0L G aeS 5 b S 3l Bl e e gl 6 Bali
ol 5 (6 slac M (il (K o 55 5 Ol s &y o 25 OFF YA (g sl
o e S0 e s sl andls Ui 1 (65,5lS slages 5 s e Gble 4
Sl end Sl 53 (et g eletxl 5 lde p S s Jams Ol i s
(Xie, etal., 2013: 329) sl 05 S L 555 4 g s lame

et Sl S i e Slos | (S ABSTS @ b ) gl b i
&3S ks (Zou, et al., 20161 312) 555 s ;o S 3 Jame e Sl el
S a0l Jds @ e s Db 5o 4 el (S a  Sloe
(Xie, et al, 2013: 329) 555 ,oie oy g5 SRS 5 A mlie i s 2alS
sl duile b alide s badnl b ekl 5 b 5l e e Glare (S A3aSSAS

<l 30 (Brett Bryan, 2000: 151) 555 s Laas S 5 (ol Cumazr JialS o go 1S,

1. Fragmentation



Wwe 0,8 WB39, 4S9 (pnb UL 3w (§2)5 sy B Uibiogy OIS o))

ssban 5ol rend 5 Gladlie Ols et (e 3 eslid LALS I AU sl s
e Sy sl deas e 18 U o | e ST S 5 bl
sl Laroa 5 DLl Clad Bl e ps ST Slidow (6l 558 e B s S
Jeed 5l Sl ol atboe s S, b dble s (Xie, et al., 2013: 329) &S o val 3
s Rl 5 Lag lS Jsol o 2 aeS s anm s 565 sbr nd o S e S sE
sl S50 Sl e S LTSS

dalllan b ol o a0y IS jsbas o S15 S5 L n o Slan (Slaslne el
S byl Ol e ke e 4y STy 55 T it 135 e e sdle dalns ]
3-S5 (VB DYAZ alie Old) 3551 bee 4y 50 08 5Lup s 5 SIS Sl i i
el Sl eslaul s a nns ) s DUT il 53 (et o (Sl bde s
5083) &St Jliul b sl (30l 5 3wl ool Olpen plas S LS
L Lac b ladaly oLl e (obio) Sln mdlie () Sl eslital camepo sl 00
AT 0L 5 (5055 F) IS o IOl Oles 56l S 53 5 res D) pos
KPS RPENE IR oSl Laa ST sl Led 31 pns o Slawa slaald Ole ol 55 (YYY
Lilos S L 15 0T Sl 5 cpen o Slowos St 03 S S OISl I8 el

ol Slalllas 3 (68 ods (B Lde s 23l 03 s Slorw Slaasled Sl ealind
S e s Sy Lala S (1)) Ol ' 6ls e gl el ol eslizl
A3 S 5 e e Slere Sl GaF L 5 s Sl (SRS Gatls S 5
5 skl SU i SSaSS ol e o Sloww lawles bl g ool Laxls
A e 5,0 Slib (S 250 b ) il et ls s s ol
S Sl S gl (2l 5 e Slae Skl G2 ls oS 5 5l gl e
B s Sy et L (Y17) OSan 5 55 el s 4 bt Sy st Ls

1. Xie
2.Zou



\Y‘ﬂV dl.?.wl.? 9 )LQQ ) ;G)Lowd e 3)53 ‘C”c))-w wlci i?

ijl_? VS\J_‘; ‘LSJ@_":" ;.Q_w):c}awd.du)chLﬁ le.ﬁu,.&u g_)'”L"'“‘J" b sz.sjls;:)‘ﬂaj
Sloar s 55 B3 (e e Slowr (ST Jal) (6 sl (55,558 Slagmes i
s e s 5 Jald) O3 et (5 me 3 s 5 (O ([Sa T (als 5 e e
38 s 525 (e S| Slodst 5 St I slge LS 25y
o bde s Sy Ll L BLSI o alie Slllae il 4 adlats 6l 5 llip 5
Ol 15,5 stalie (Y01 F) OLSan 5 (g5 5 (T019) OLLSan 5 ' 0L Sladllas s 015 s
s « P . . . . Yo - .
Sl e sl 51 i Oleany e Slorws Slaskns SH(Y2 2T 5550 5 g
slaala jhadlas ol 55 s S eslanad Wl zal 53 s b cbaasd ol i g 5led e
Qe S5 Jde 02 iy Sla e Oy (S5 slasbne ol JUS 3 et e o
A eslaal Wraaat LgLM\.iMZ B} &.;.I.w;d
55 bl glac Il dsly oLyl gl = OYAA) el 5 g Sas (31 55 0l o
it 6 il als 5 ad e leow Glaslal 51 OWS oo Sl oy 50
Slosmor Gy s dm Kl 0 ey oo Slonor GLACSS 2o 31 eslinal sls OLLS (gle ) 5ale
LS S Laesls Blas SaS L s S Oloj 528 53 O o 55 Sl s e
Gl 3 il ol 5 sty s e Slasw 5 e Sl eslizad b oOLS

0y Sl SLaS 0 5 0L o sy S5 31 (VFAY) 0 lSas 5 Ol

1. Fan
2.Di
3. Salmanmahiny and Turner



v 0,8 WB39, 4S9 (pnb UL 3w (§2)5 sy B Uibiogy OIS o))

SN sls lis amdllas cpl s S eslinl Olghol g pn) oo Slowes (51 03 S S (Gl 2
Oeamed 5,5 a8 S 58 5 S sbaaled s 018 e L et e e Slos
ool alie Sllas 5 ol anl (a5l (g el drw g b 4l oS5 e oS1 s sl
L (0FAY) 0Ll 5 s e 5 OFAT) 0L 5 aixdhee (\TAF) gib 5 SLS (1YAY)
2P Sl s s Sl Glacdled SIH ) a4 (s Slore Slassles Sl eslinad
s Dl esd Ly 2L 5 e e Slers

(Sl il 5 s Jame 0T Cpllasl S 5 e S i e BT 4
s B S50 Sl el Sleaw Sl O S 5 lags )8 oS Kigy (oo
b b Sl s e GO S (U S AT Gl e s
2SS i A 4S8 3y e ke 85l sy (al ol ey el g B
I alagisy a3 S0 i oo bl 5 Cl a3y S8 4 4 e B A
€l S

Ol sk s S oy 2 WTFAY BAYPY gladle 53 S ai Tl sk ol
Cree s Sl slaanlad Slasliial Ly 5 en oo Sloss o S L5l b )8 Sl
Sl it g Sl sl G (0FAY) adlae ad (6508 ol oalgiss AS oo
Slallle gl glal gble ool s glabis 35U o xiy cou Gble 5 b iy as aikie
Lacs )8 Jpol b aslinal 51 (6,8 glor cfyae p S ke o3 L Sl LIl 5 a1

Gaod (6l (o
e ey S s 51 i (Kl etal, 2013: 329) 1S o 1) itlidp p sbadil 5 5 s e
s o Sl (S5l oS 5 plulid (e g Sladul b 5 e e (Slaces sla S

Lo s Obe sy Lol domt (oo o Slow 53 sdodalie sla Sl .ol (555 5 (5 1!



\Y‘ﬂV dl.?.wl.? 9 )LQQ ) ;G)Lowd e 3)53 ‘C”c))-w wlci iA

ilos g Slusl slacs p 8 30 ot pma o slalos Ll il slazsl 5w (SO 3
5 ek SLaaSd S 5 O e e Sla Sl g0 O3 s O e
(LS (LSl s Sosline S Jiiar 5 o3Il (S s a5 el el ol
(Turner, 1989: 174) J_S = 55, ) Slopr Cla_w 05 4 Sl 534 pamen (Slods
e (Sloww ey Jd s a5 sl eSS e s (Slocw sl s
Martinez del Castillo, et ) cul o3 S Lo o) v Slonw Sl i 55 53 4L £ s A
(al., 2015: 248

L Laaslo I s e o Sloww a8 oS (6 S e3lusl a8 sl aas cpes
L ) demme 5 bl g ladl 3 o BLIT (6513 50 Sl e e Slaw Sla L
o ol oLl gl - (Sunil, etal., 2004: 478) 145 s o3litul e o Slowes (o 5]
Ll opl 3 plulid oo Jaswe e 5 e i 6l Glas b sl 5L plawles
Job s gl inlie 5 6 —Se3lil o8 duen elax| 5 (galiatl  aub slaslons 51 oS 5
it i 5 IS alas sl e dan s 4 (ST 55 T it i und e sdle Olej
a5l Jos 55 LB lap 5 3 SIS

(b Slaslae 1 ealssluas bls fa g5y 2L 5o 4,35;\3;;;'5 Lo Sioes s
Laise plw saulad Ol g [ solins ol Ole 51 il 5 e 550055 olanl 5 (53l
i pa ealabns Sl bg 50T sl oY oS Oles 5 (6 S 03100 g oS s
Sloo glailel .oalgl Olsl js (6,505 80 eas bole 55 blas opl (S5l
Juj_».: el M}S C)b_';( Lﬁ_..;&) @J—"’ Jtﬁ))‘ LS‘J" L;.:,LQJL;M Q\j&é\; J\.«J“);L;‘ L)’:")J“
OF YAS (aals Old)

5 e sS1 (5 el Ol e e 5 by (e o Sloow laslal Sl eslizal |
O ais 4SS Blsl ol 3, )y oS g o el 0l 3ol OF 53 &S S i

il Loty a0 S o Olo ) e e Sloms (S pdocanel b cpon o Sl (slatlas



Wa 0,8 WB39, 4S9 (pnb UL 3w (§2)5 sy B Uibiogy OIS o))

S gl S5 aS s ods Slowbus 5 b S bales oyl @Blays 55d o ek
QS o et e Sloms 5 OIS S e a3 1y e el 3 3 g 20
Gloslsal slar 3l eslinad b ol e Slosw slaaled OFAT O e 5 4ixDlo)
ol s 4 eyt ol dies addllas 5 g Sesll LB oLl s Sl Slls
S S e pal b slatd gl pl Sl slanY S 5 a0l Ce s T
SLeMbl Bl S 4 0lejen 55,5 35515 65 s Sogon 1 &3 015 e OF ol
Olad) 3,5 syl o e I 2wl b anw s 6l 6l (65 ode Gla sy ol i

OBV VAP ale

adlllae 390 9yal8 g 23g9u0
o=l (0 K8 e 0SSl 3 g 3 sl s ol hash 53 addlas 5 5e Gk
sy s e LS OldS Olil Sl Ao js A (Cann s e S VN Lo
3535l sl s ay g Sy S8 S sl As i 0 55 5 Jlact ) s 3 s
Ay o 3 (Sl 53 5 35 e Spdoma 53 Sy il 5 08 S mls sl s 4 ok
ol odedisy (S b 5 g 53 e 3 sl A as prla 335 e s s
das o SIS 1 ad g mhaw S S s o3 sl L Bl Cts 4 et
S 5 (6555 S OB S etk b 5l ool Sl (YA NTAY OludS Olid (g k)

ol 0l é\juyw\)a JJJJ

1. Patch
2. Class
3. Landscape



VYAV Ul g yleg ¢} Bylowss ¢+ By93 ccpmojpuw yilo] Yoo

(YA AYAY ol GhaleT Z b colimls lissl )l 33biawl) gawe x5 3T &udga ambye N b

BT ()

W52y pudS (o2

S ey Sbaa 5l skt al a S s WWAY GYEY ladle o bags )8 i sl o8
il il LaaY ol A elizal OLadS Sl (il o b 3 sdbiags e (5208
Ghaid ol amay s ko S gluarD o slal 5 Cewdd 6l 5ol TM sows gl
sl cuaib suys Olhe .ol ol 4 Google Garth , slas 5l eslanad b adais adir
(AT (LS bl (gl lal) Cmul Ao ,3 A0 58T L 5 4 WYAY 5 \WPY cladle 5,8

A5 st e SIS SlaaY Wbl 5y 5l el b S S S

Oy Sloww Saeled 5l 03wl b (65218 Ol ek W9 (2L 5]
et Slon L S Sl i cilate b Sl ()8 b S i e 2 6l
IS JP PO BRI Lt P JURC SR R SURYPR) L\ JER ] 2 IS W
1 Oy St Al Slaaled ol e e (Shoms Sl i 5 5 Shos delllas b3 o

Dae il g YAV (D) 55 e eslial e e Sles lidp s 53 s

1. Cross tabulation



\\=

g0 )3 Wilddg, Adga (anb WS w 31 (oo (5325 kS (B Lbeg OST (b

Lies o Sl a5 0L 4 5 eslizal gl A 1 Rass ol s o LS lillas

G 5 el VY VAN (el 5 e, Sas (63T YYA YA O 5 3588 )
Slomo slaaslad .cul sad S Jga s laglad pl s eslazal (DA DYAY (o3 Sas

A aewle (McGarigal & Marks, 1995) Fragstates J\J-él@_’, Shesladd b ey e

WD 9550395 Faab J1 4355 33) ) Druss 339) )1 S e 3ubo Ll e puw Glosw AL A Y3

(YYA AYQ)
B-o\njl )ﬁ
AT e e sboel
P Slogs B .
ab  golas o
P
(bl;Q}Jf)JSJwbubLMQJSJU:JAiLe.L;,ﬂl NP &S sl
(SCa) S o sl 1y LaeST 33100 -, Ko ol MPS S5l Sl
S o dlms s (g lol Dslmo 5 450 s bl 15 10 5301 s e
MedPS oS3 531 Sl
()
() S _go ool 5 184S0 Jaoes 5 yacres e TE &5 sl
O/ j20) G & Zmls s i Lna il o3 I Jolaa asles ED 4l S5

S o O e IS o e |5 oS0 (S5 28 5lad (Ske el o

MPFD IS5 ey Al
(ol G5 23 Al o0 50 iy 21555 ST Al 5005

UL o Sl 53 S o el i oty gy 2 315 55 el .
SDI Ol 55 led

(o5 03 A o 58 05 2L 5 sl Latls ol o

O e IS5 55 el g L2l sil b 5 o 0 S5 Sy 2t ls

MSI Skl

(dorl 3 350) Sl 4 asled ey s (slaeST (513 bl o 2138

2,8 et (B Lbog O 51 (ad Lo

Sl S parls s gl 53U o xiy cou gble 5 A i as adlaie (gl bag )8

. £y 1 it \ . oy S .- o
SFLSe i a5 e Glore o T Sl 93 S S bl o lde

1. Landscape degradation index
2. Landscape vulnerability index

] .
A g e e Slenw



yyay duwug)l{). ) ;G)Lowd Ak 3)53 CCHAR § g whi ‘0'

d=8 Pt 02 48 e e Glaww Sbaasled 51 (e s Slowns o 25 L dsle (6
L 353 e il sladls ay adlate 3 0 5U5 il gl ol sl i3 S eslizad s w1
J)ym.bﬁﬁm&ﬂcb‘djb%P&QMGJ}‘j;ﬁ)J%ﬂuﬂ.?’-ul:.«:bwl.z
L;‘L_&:quw;)]aajbdlﬂ))\él.h.l}\}d‘)&@ésw‘oﬁww?ﬁj\c' J\‘UJUQ.A
j\g.<_ijm.Hsﬁwwuyﬂjﬁdlﬁw;ﬂdwc@);amotﬁduua}u
(PCA\)JLALSLAM'}}«M&})kﬂjwi&ﬁjxm&gdp)%‘ﬁpugb
\,u_w.v_zéuqvjléig\j:&‘wug;uww;wﬁ4s@s|f)>..mw)f_
LgLMa”L«ng,_:SJScé@r@.aﬁdb\)wrﬁL;uq’yﬁujJ;L;)LwJ.uxﬁ\Jésjb
5> Ll el by baaglad plas el ply i g 3kl S e ulidie SO 55 Laaglad plas
A 03 b gl QAT a8 53 Lus 5Lkl YOO b i abde 53 oa) e Slacwr o 55
A g e Slar o S5 el 6y Y 5 B S5 K L

L i b Sl IS (2l Ol 5l ot lidp s (6l (o ls dloe ol
el ot laildl slags )l sl o lidio sy (25 s b ealizal LT ol g 015
A plonil s dan s g o3lr 5 (6 S A5 (Sos ] (SIS
LEJ{)LSJAZJJJM)J ‘;’}-L.er.:d\}}' Lf}[l.,x:;\ ‘CA}-L.AQLM.:‘LSLALSJ:)SLEbJ A 4;‘3;)}4;
Dbl Jibal o b s sl s tldp s Ol (5 laaY 5l o opl 6l A 4
Sl JUT ccilizes (36 w5 ) eslinal b glaaY cpl s Ol e b oslizal OlendS
5 055 S Sl 5 Sl et S 5 Al il S 5 sla b 5 0
AT Ol Ol (g Ikl) sl o A0l 5 e 2

2 Ol sdalonse e s s OF ol s 015 Y > 50 s &Y

1. Principal Components Analysis



\¥E 0,5 39, g (orb LS 1 (o) s ()8 jud (B Ldpg 15T b5

Ol op i 3 lis YOO il el 53 48 das o OLas YOO U i 83 5des 53 15 5 2,8
oS Loy ol ool s Ol 28 LA gl el il el saasglis Sis
SolS ol i 3asOlis YOO sue sddag osls s (3 aS (g sbay cud
Wl (e (U 2 O 5 b 55 o

S 53 ol Ul b ias oS 5 SuSG Llags )l pled (ol slaaY s A 0 55
(S el Ol 08 ek Glags IS sl b S35 55k Dl o st ailais
(b 5 Sl Gl (ool Sl Jel e AY s S s ) el
S e S el Y ol s S ol ot o Slos Srlcawl Laxls Lis
053 L o o Slorms St ol 5 e o Sl g 55 2t L0 Y 55 S 5
el ok ST K 53 sy plal e Sl s sel Ad 4 il

$29,8 sleeols

ey Slbes oy aY| | sleass> n; 4y 2l el el [ 2l s )5 Y
o5 o e ol ailaie AT VEY L

o /
[ 8 seis 5 S |
/ \

Slows Glaasled iluacdi) | csliiag 5l aY ays Sl 2ig) Shpl| | Sl w2l
Ade> p) R Dy lags )5 51 Ko (sl Sealail b g 5 | | 5l ealinad b g 0,18
v v Ghors slaalad sleay albola
3 SreB (o pe 2l Y oS 5 O i S8
ke o sl | Gl glags )5 (Sl \g v
et o sla + @b 2 i S Sl Jelos
v Grdyoan] (a3li 4 4y Jut
Sl il o5 | [omir Stom bt

aY aud g e ‘
55 el gaaY (S

Glogm 7 amld

o 2P e sher S asls Y s

St

A4

S R PO S W Ly

Uiz el Jalro il Jlsges ¥ s



yyay duwug)l{). ) ;G)Lowd Ak 3)53 CCHAR § g whi ‘of

G aaidly

W52, pudS (o2

S 45 ,S0len o ol 4l Y sk 3 0TAY B AYEY cladle b b S comlis s
Gl I 53 el el 23l ol T s s 5 sSe (3bls mlos e e
Y apd aSle ol ioman ol adls 288 Ao 3 Y s adlate la K cols &S
g oz Sl il @ e O s 5 (S oy 25 s 4 W5 o 8 ol il 2153
Wbl st Cols iy (F Jods) L oy cidiie Db S8 4 (5 )8 O i Ao s
555t GbLis 4 (55,5 (gl 5l Ao 3 4 35 sl 0l LS (555U 5 8 4 S

.@\aﬁ‘}i@dj))m@d‘fw):\ J)b)@\o“&@asb—}w;

WY BAYZY sladlw )o (8Ll 6 )l juuis 3903 .Y Joda

S o 3 (L) \YAY 6,8 Colw GLK) \WPY 6,8 Colaw sls  ab
YAY/AY £ ONVE WOFYY o 5 S sSes |
—\Y/e8 FYONV/OV VYA /00 Jiets A
\YO/# ovV/£) YYANY o b A

~O/FA YVa0a/\ ¥ AYYAY/40 Sioskis f
VEY/YY AYYA/SY FYA¥/YO 0 o
\VE/FE FVAS/Y Nantard osl> §

SIU linb Susas 43 \YAY BAYPY sladus )3 (8l 60l suuss 3u0)d .Y Jgda

4
) _ TaY
whol elr ge wslis Ol K o SS \rsy
R ~ ~ ~ B e 3
. Y 4 o/ . AV/4 Y Jiees
/Y V/O . YY/A VYN . V/A b Ol sl |
/4 A . AQ/O /¥ . o/Y Siosis
: A% aA VY . . . &
. Voo . . . . . o3l

o) Slows SLrelod 1 03l b (g )8 Oyt Mg (215!



V0@ w0 8 A2y, Wdgn rwb WS g1 (yroj o (55 et (B U9 I S1 2l

P S ssban ol e B DU st 53 ad e Slanw Slaaled dailbee Sl ol il
o el 4Bl 5l g 8 il OF Jlisa 5 lagg )8 SaaaSSass wld o » ladls
Sloams 3 Lo )l (6 i Ol 90 108 1580 (ko b LS Wy Gl easd sl
Gl mal 035 a5 VWY Il 53 lag 1S (55801 s oo 0L mlis 350 o ey (o0 o
55 Ao el p WYY Ul b acslie 53 VTAY Jlo s bawled oslis i Olsee Sty w5
5ol b 8w Ko o3l e IS ST 5 baasd sl ool 0 €151 0 J s
Wl o g o Glonr el 3 a8 SAS| 5 SAaaSaS il bl o g
il (oS5 Ol ol aly RS sl cpleslr 5 ($355LS Slags 0 Sl omen
53 Laasd 5510 Sl el 4Bl Eal58l e e Sloaw a3 5 ags )8 plas
53 el ) e Slog (65501 S 3aS5aSS sS Al oS ol wl 2aS e e (Slewms
e 4l 2l e 531l Sle gl Bl s WasT slias il 3l el 1K (68
Bt g A5 el ey Sladle (b K (5l das e 0L 1S Al e Al el S
JUS 5 awd las el 4l ol 59l OF (laasSd SaST, Ol s combos J2alS posdle 5 ool
el 43S (3 kS 0dE s Oloy b 3 (S o dslies |y S0 S5 25 slayl a5

Wl 003 Slags 53 ST sl Gl LS 55 05l 655 les Sl

s ) i (B Uudpg OIS pad LS
M;Qw C,.w‘ ol 43‘)‘? J‘}J\})J L“wj"_;ij &ﬁg.lj 4 Lﬂ")}"“ 6[.«.3.—: LSLA&:LAJ ;.«MlPM GJ_LJ

2 anled ol s (el ol Laad g 5 pled gl a3 83100 &ls Gled (ol asiiio oS
las 4 Ll jolant 5 Laasl palie bl e i e 55 .05 el s sla o
Laglad o (Simod Osn3l b 4 baagled 31 S (61 (50 4 G by Ao 5
Als (Saen AoV e bl (SIS IS Al glaalel ol old SV Jp
o=l Ol 3l 4o 340 s Laxls 5 JIS 5t Sl (glatsled Ols L;.W(.AJM
215 daoe Jp b aS w515 Blad 5 5l baagled pla b (g S Saaven o8 S Al dawles
53 Al esliad (gdm sl o s asaa Al 3 5 L Ol (S o dploee cb—«# Jd-l g



yray QMU 9 )LQQ Al ;a)‘.o.w AR 3)53 CCHAR § g u».llci

@Y. $

A Jsdom 53 agled 05 83kl § g ik 5Lkl YOO b i aliie s baasled s Bl o

uﬂ}l-&df-m\)é;\!})q.)\&vsj:ﬁ&bj‘j Q\)jl;lﬁ@_lxu ZM.})‘JJ[L.«:‘ %YGW C,.w‘ ol

b IR A Ol A SR Ll ol 5o (7 JSD) A 48 e e Sloss oy 55

b Sloaw sdsles Julxs glis & Joaa

(MPS) «J 5311 £ Kka (ED) w3l> (S5 (TE) JS asl> (NP <) shs o 4
(kKa) (GLa / ) ) .
way Yo way Yo ey o way o i
\AM AN /YA \/VE N IN YAQY Ve ERET )
FVIVY \YY/0 o/ra f/4v N N C\ed O¥¥ K
fIVA LN JYY A lig N WY A NS
N2 ¥4/ VY0¥ A/4 0% /s VFY WV Sislis
£/av /54 Y/VY VOV s /0 \YOF oy S
00/ AY¥ AIVE Y/F¥ /% /A AV Y o3l
AN Y/0A YWY Y/¥4 /0 /A Y TYA aal, o
YV/4Y AQ/AA \A/A0 \Y/oY /0 /0 [ FYYA oot Slowms
(SDD) 05l ¢ 55 Bles IS g bl (MS]) & &yl (MedPS) 450 5141 s Sloww ke
- (MPFD) - (,ke) T
wway \wor way oY Ay \Wor way \Wor o
- - V40 V0¥ VY0 \/Y0 /¥4 e ERPT -
- - V/o¥ /¥ \/Y¥ (7K VAL AL Jees
- - V¥ V¥ VAA V/YY AN YNY NS
_ , /¥ V00 V/Y4 VN Q¥ e Saslas
- - \/of V/of /YA /Y4 WAL 4 &
- - \\$ \/YY /10 \TAny VY Y/Y¥ o3l
- - VY V/YY Y5 \iidd /Y4 \ia sl
VNS VoY /0 /g Vaax NG ALY ALY e Sloses
3503 obwl 3 \PPY dscmaus \WAY Jlw )3 (yao ) paw Sloaw sladsles y33lio yuis lise O Jg3a
SDI MPFD MSI MedPS MPS ED TE NP 3L
- AVAVN VAR - ARRVAZN VOY/AY VOY/AY \Rtian ) Véjime
- /YA \lAns o —¥YA/AQ A N Y/ F e
- —/\Y =0/ —0¥/00 —0+/2Y VAV/OY VAV/5Y YOF/ e <l c\.u
- —/44 —\/0+ - VE/FN N/ oY/+Y —\V/Y Goaslis
- AR — /4% Q+/+0 \vias VYA VXA \YE/Ve c“f
- EVARE —¥/YY —fV/AY QVF/AN A\\Atd \0¥/¥7 —04/\0 osl>
- —A/FY -YAAS —ANAR =\/\Y ARVARY AR Y&/IYY aal,ol
AAVAR! —/4) -4/v4 VAN —£4/Ve Qv/0) ov/oN YV/AY |andscape




\yE 0,5 39, g (orb LS 1 (o) s ()8 jud (B Ldpg 15T b5

(IWAY) Lausgn a) SuSas &y cyao) o Sloww Sladales Julots galis & Joaa

SDI MPFD MSI MedPS MPS ED TE NP 2R
AV \/+4 \/8¥ AR Y/¥A VY YV O/8Y AR \
AR \/v0 \/¥8 AR VV/YY QAR 4+ ¥V /AD Y Y
QAR \/ov \/4. AR YV/As V54 ACAREN 7AW AAR A
Y/YA \/eA \/AQ AR Yorya AR \WVEY YA ARAl ¥
VY \/ef \/O¥ AR ARVARY +/Y0 AZS\ARVAR AAR [
AR \/eY \/80 AR V47V V/YY WYY/ fY YAD 4
/Y0 \/ov \/8¥ AR YA+ +/OA YEEENN/00 \AY \4
ied \/eA \/OA AR £/14% v/4 YEOPY/V Yo A
ind \/+4 \/avY AR ARVARY LAYA VOAVZ V¥ A q
+/¥Y \/+f \/§e AR VY0¥ fY VeVEY/AN \& Ve
+/A) \/eY \/§e AR \Y/5 V¥V VAYVAY/ N YY¥ AR
\/vA \/+f /0N AR V4/0+ /YA YoYVVE/AA Yo 'Y
AR \/o& \/O¥ AR YYNY /XY OOAAYY/SF Yy A
An% /Y A7ARY AR ARVAL A4 YOYAV/AY Yy VY
200 \/o& \/OY AR \A/YY VA FAQAYO/AY ¥y 0
\/+f \/+f \/OA AR \Y/OY VY YVYOY /AT YV \kd
\/YY \/o& \/04 AR VoY +/44 AARYAVVAYN AaR! AN
VY \/ov \/8% AR \O/0Y /0N ARINLRAVARd A4 A
Qg \/o& \/OA AR \O/YY Al AEERRAV/4 1 Atan AR
AL \/+4 Y/ AR Y/ 0 /Y A YVV/Y S fv Yo
+/Q¥ \/+4 \/8¥ AR Y/YA VY AQAY/£4 Y¥ ARl
+/04 \/+ 8 \/8% DARY YA/OA V/EA YAAYPO/YO 154 YY
AV \/v& \/0F AR YO/O0 /Y0 VFAYPO/VA \kdd Yy
V8N \/+A /A~ AR v/ v/Q YAOA+ /00 O Y¥
AR A7AN /AN DARY V/YY v/ FAQV/4 AN Yo
\/ee \/+A \/VE AR YY/AQ VOV YY¥44q\ /£ Y 147 \td
C/AO \/vY A DARY Ye0v VXY ARARRLVARS AD YV
*/AY /Y ATAVA AR \4/%¥ VAT FYYEV/Y ¥4 YA
+/OA /e Y& DARY £YNO V0¥ YYAVAV/ZO Vo0 AL}
LVANY \/Y \/8) AR [NAR% VALY Yaonh/ao YA A\
UA%4 \/+ 8 \/8% DARY Y /20 A7AN FEVEYY/XY Yoo ™\
/¥ \/Y \/OA AR IV A VYOVYY/YA YA Y
+/40 \/+ 8 \/OY AR AAVARY VY Y AFYA/PA 10 v
DA \/v& \/fY AR YY/fY QAR AFEYV/ ¥ WA ¥
L /O \/vY /Y AR ARYAL ARE VAVAZV/YQ VAY Yo
VA \/Y \/8) AR Y0/44 Ans VAYVAY /X \AY \id
/0¥ \/+ 8 \/¥Y AR YAV ANt VYOPAQ/YS Y\0 v
VNS \/v& \/f4 AR YV/AY + /A YOVVY/+ Y'Y YA
208 \/v0 \/X¥ AR YE/O. \/f% IAFZSZARN Yy AR

YAV \/00 /YA AR WY VNG AACARLVARY Y5

—




yray OMU 9 )L@ ) 3,‘.«»; N 3)93 (M0 ) ‘_y:v“‘.ci

EYeA

O Sloww Slddsled GRimed uyile .V Jgsa

TE SDI NP MSI MPS MPFD ED ‘,;f-«“p-“’
V/ee — Y CJAA — /YA /0¥ — /8 e ED
N —v/hq — VY + /40 Aoy \/os —v /5 MPED
— /0¥ —+/0) —/Y¥ VOV \/oe o /Y - /0¥ MPS
— /YA —+/Y\ —v/FA \VAR) +/OV +/40 —+/¥A MSI
VJAA /0 /e —/SA —/Y¥ — VY CIAA NP
—+/\Y \VAR) v/00 —+/Y\ —/0\ —+/+94 —+/\Y SDI
\VAR —/\Y v /AN —/fA —v/0¥ —v/F \ TE

Oxe) pw Sloaw SA3kes Jl S50 035 3)lsliml 595 A g
3] @ls ol Cadle e Slosw slaa e
sl 53] NP oSl
aals MPS Sl S
el ED adl= oSl 5
=yt SDI Oy g5 bl
gt MSI F Ll
o A Gl s
- [
= r 16
2 32
3 43
2 &
80
9%
112
128
143
3 159
2 175
= 191
= 207
FE3
39
255
% Meters
“o.00 20000.00 40000.00 60000.00 10000




Vi@ 0,5 39, g (orb LS 1 (o) s ()8 jud (B Ldpg 15T b5

Ad g La b, 5 ol e Sis 3 sddicio 5 iy Gilbe (5 plyaml Sasls L0
Al e Rl gl Ol (il SRl b ass ol s (F IK8)

ol 5 e e Sl o 25 G la AN g S 551t lde p DI el AY

Sl SRl b alE ol 53 (0 JSK8) As 4l 055 b e e Slowes S e

Al SRl e s

St e e
0
s 16
= 32
2 48
= [
20
9%
112
128
o 143
= 159
= 175
= 191
07
3
39
255
=
=1
=]
= Meters
0.00 20000.00 40000.00 60000.00
10000
- 1 T ° a5 A . £3
020 )3 Sloww (5 33 39T o kb dudis £ JSub
EETER PRI |
o 0
= 16
=1 32
= 48
- 64
80
9
112
128
143
= 159
=1 175
§ 191
= 207
223
239
255
8 @
(=3
=
=]
=2
=1 Meters
g
0.00 20000.00 40000.00 50000.00 10000

Unl.uhlo,.\ <l 3l yea i ks D Sk



VAV yliwsl g 5l ¢) Bylowd Y+ 3593 ¢ pmo g (yii bof @1\,

L bt s ol i 228 cadbin 53 0l b St lde s S 5 S o S

PSS s gk 1 ol il s gduaib IS0 ) b slaasT ) 5 eslin]
J}J.:-.W\ég}urﬁobﬂyﬂ)bdﬁwQ}WOﬁM.&L.w‘cv\.:.u4§|)‘qJ)J\e-)
pryeav yuwt.w\;gwtﬁ};ng}t,;wu;\u,;ﬂ);ﬁ;auwwﬁm

RS M;J‘JB L;’ji“‘“ é.laLA EJJJN

g B o 505 g
L] o st age 30
- -h-wg-h‘ Lf"imps.!)ﬂ
B s 80 5
o [ RSP
% IMeters
% 10000
‘E.UU 20000.00 40000.00 §0000.00
i pgs sl y3l e b 8 s Misdlisb Akt . JSis
b egs syl Hai L 8o g Msaliub Adis wsbasede 4 JoSa
(Ap,3) cobus () coles ‘;’(’L&r_,a <l S @b
YY/¥Y YEYYO/NY (.5 S tf:’;ufﬁ < \
YA/AS F55YY/54 oS e s o Y
Yo/PA FY414/A4 b gin gl ¥
/¥ VADYS/AY S ldp s o ¥
\EIAS YVYEVAA 35 sl e g Sl o

1. Natural breaks



e w0 8 A2y, Wdgn rwb WS g1 (yroj o (55 et (B U9 I S1 2l

S5 4o 9 Sy
ssaan en) e Sla (Sl & 05 e Slaes 3,558 5 Jlla Ol L3I sl 5 b S
Sl sl masin 55 O0Fr YA ¢ Say ) Sk s OF b o e 5 (g4l
Gt G S S Ml Al ) g B A g re L e e (S S Pl
5 s Slomws (SN Bl 51 b )8 il ol i ¢ s A ooy 2 AYAY 5 ITRY clall
So (WWAY) alate  ab (0l lid il nn Al s 1 0 o Slon Slatslad 3l el |
A3 S bl 3 o i o bl 5 Ad iy el adlate (gl b s S st

5Ol aBl 1alS (65558 5 K (58 Cles (o  gladle b sls OLE il
SoLS ot e i Dol 4Bl R sl 5 Wl s 5 S sSe GbLe CmLs
3058 Slacpes SalS g i el 35 (§555LES e 5 0 4 by e (K
.w\wjugj@ytﬁgofdi.x;

GALS 5 il (S| Laasdslia Gl Sl e e Slases Sbaled Julowi 54 525
sladle b aas o OLE ol ool il on e Slons prbae 3 450 55100 Sl
I 3 (FAiasIass Sl 5 (o (A G & ) Slorms 6 S
0P 253 b se el o3 (LAl e s Sler Byt 5 B L) 5 Sl
Ll 5l rals JLSa Adr s 50> b S (508 ol a5 55553 Sl K 5208
Gl 3 VY [l L stile 3L ol o sdle s sl azdls |y s Olsae o s Comloss
S ol o3 g 5yasy ekl L JSix slaasT 55101 ke (gdo s A 2alS 5 baasT sl
a3 anils oS1 5 5 adl s el (S ol LA o 5 (SoS SbLes
Laasd Ll 2l 53l S ol e Cogr nl 3 g e ol ol il Rl ekile L IS
g\ (Brett Bryan, 2000: 153) 555 e b slaaSd o gladl= DI Al Csly
B i 53 an s s, s el SIS Conds & a5 sy Sy el
ol 3 lams g 55 S 5 b e ) e 5 ol (61 e e



le sy 5l i e b S iy o b (e e Sloes (S ] 2L
3L ol 5 5L b s Dl (5 e s adlate Cmles o3 YA 5 5 S et
(5 S (bl 0S1 548 a8 13 e B As = Jled i ps Gble cpl CASlsls I8
e 5 Sl 5 s ST oldlas gl o glal gble cpl ol i basls 5 o
SIS B3 1Al 5 a8 J ol b Bslind 5168 o cmas e u e o
Ssdmn S 5 ol Slelasl A g Ygame ol (S5 08 (S el bl ) 3 e e
G5 ol 3 el el e bl sy Pl A3l LI cnl (sl s el
s eslinad s ol b gl Ll e

Sy g B A g )3 e e Slon Dl 5 SN das e OLES (hap cnl glaasil
et Slos o 55 5 s )l i Las ddS as b5 el sl i s
Slo Sl i o Sl glacdls i 6T Sl 30 il anils walsl Oloean
Ll e ailee Slag lS it axa (SA2aTeSS 1 Sige else 51 (Gt (0
Sl Eel bjlu ot lo ai S ol dan s Al ool el J ol o 2l
S sl GLad S oKy kS 1als 0T ey 5 b K dilen b la iy
PSS Esbinprge oy S bds L baasd o (BLSSI glayds S STl dal
.(Benedek, et al., 2011: 930) 555 oo oK 3 S A2aSTaS

[EX TR
Sl e, 3 il anasm g 08 S amS U8 o Shashy ) @B eon SIS b b &
5y dae o Oy S S Sl 5 a8 Sl b i IS 5 680
Slagls S o ST gla jmass o 35 e slgniny il (o5 00 (5ol dilais sLal
et i Ol s 58 ool 4l IS slaas (3Ll o 51 slelsl b
255 s g LS s S

b5 5l Sloa Sronelp Sln Sl o il Sls 5 e sleldy e
53 Pl lassin S St Jln Gl s eslanal (ol 0 Sols S sz b



wre w0 8 A2y, Wdgn rwb WS g1 (yroj o (55 et (B U9 I S1 2l

SIS Al sl il 43y oy Sl e s S 6baad Ol L1 &S a0l
Db S o Wl 5t o 2 Sl ks cpl 5 2 e e s IS laolSa
SlasSns A0 5wy el 3Lk O 5 Dl 00 e D5 e 2 S 00l )
sl s 4 Sl Slatas 4 ) adkee b
810l 3L 5l i S e i M bl cblis it 58 e slgty 2T
i blim gble b teobbe gla i, 5l eslinl b s S o 50l sba JKom

Sy Ldr bl sble u_'eﬂ}glsaj\@(\.xﬂ



&bo

sl sl & Ls,fw Oty Glla ((VYAA) ds ol 558 (63 Kas sl

TO Jlw (lid Lo o dlzes 35500 550l 8355 pen o Slomee 25 5 LS el

SA-Ar O &l

SIS Dl ais s o) 53 e e Sl GG 20 3,1 (OYAF) Ao (5T

44.2_«"}.'} é‘_?‘//&- Q((bl}h) ‘;'LL;J daloie (SALse ixllee GIS 992 J:}b.w )‘ odlaiul Lt k;ﬁb‘
DA-FA ¥+ §ylad

o8y (LS b el D 2155 =0l Sl 3 leT = b OYAT) DS il (g ke

seale Olabes o s 18510 b (6 2mn TS and wlio 5 (S sliS psle

A_"J\JJ‘\ Lfld*))‘); Jt:‘)}-’“’ ‘5La.:_-' Lgl.am ;J._;)lS)) e(\*%\)db&@}}’\.@ﬁ ‘L;J)}M .

=\oy ¥ E)Lod.fa SO E)}.) ‘L/‘—":‘:*L‘:‘*“:’j-é"“%’j"‘i’“((d"}j> Mﬁf&‘ﬁl}&d&@rj
Ava

852 33 et Slaww g B (al); Jed (OYAV) 55 5 (63 Sas ) s P

;)LQ-::-' e JL.A “;b“\}pd’ﬂjlﬁc((mﬁjﬂ 6\.4).3;.& éj)j;‘ LSLa“i'.’.j:‘)\ OJLLM\L)})J%L.«JMT
0O-FF ¥

5 Ot 3L ISET 3l eslial U ey 55 oo (T4 01K 5 e et

lk_a_nmf‘)ﬁa_w‘;uu;ﬁjj_} &L’ajfjg«(b;.:Séﬁ);.- 1S5, a0 anllles) e Slonw (saazi
A4V Y Jl

AV=A Y ) 5 5les PO 89 o Sl (ol i sla ia g i a(Olganl o5 155, 50

wwd 93 Olgeds 6 pds ol 3 5 e s Sloww Slaslre) (OVAS) Jso Jlde ¢ comle Olads .

Mo o mnd wlo 5 (LS psle dlee e s Glag b DI m e L5 Gl S Al
AY4-1¥9 0 ;)LM::’ ¥

L.:b‘gj..:g; 3))} w‘)bwfwj)b] L;’Li).)h) 4(\VQ\)Q\)&A}L§A€J udj)bﬁéﬂi .

JYY-YYY Y EJL;..:: S0 ;)_5: ‘L;’:.‘t“é wjéou%ﬁbcﬂu?n)ﬂ LSL"“"‘" vifﬁ J.Ld bﬂ)g

)



Nom w0 8 A2y, Wdgn rwb WS g1 (yroj o (55 et (B U9 I S1 2l

LSS ol sy e e Slon 55 o) (OYAA) O 5 e (g el I Y
ATYRVFE X s & Dl e o sle g o Slogw (8559551 S 0 5l oalind

Bl 53 e e Sla Slbinin 038 oS s (OF8) [ S0ler g 5 20T oS
Il e li Lo (o5t 5 3 5SS Ol 163,550 aadllas) Ll ) (6,08 6,51 S
NYA-AA Fr b led YV

L s sodir sl 8550 S S Sl ) (OFF) [ Sler (i 5 A5 (LS Y
MV o553 el Lo (i3S 5 pple o s Slos (lidp g Slaazees Sl eslinal
ATVVEY 50 5L

)l ealaal Lt Q‘)JUJLG QL’;..:\ L;.pb\ u:....fsﬁ C)lszj wajﬁ)) g(W’"\Y) Qb&q.h 9 Jw}f.d ¢L$v.bﬁ.4 \v

0K ¥ aylas ¥ Il (63,0, 87 (67 45T AN YARNTEY sladle o e por Slones (sladmins
v

14.Benedeka, Z., et al. (2011), “Landscape metrics as indicators: Quantifying habitat
network changes of a bush-cricket Pholidoptera transsylvanica in Hungary”, Ecological
indicators, 11(3): 930-933.

15.Brett Bryan, B. A. (2000), “Strategic revegetation planning in an agricultural
landscape: A spatial information technology approach. Ph.D. thesis, Department of
Geographical and Environmental Studies”, Department of Applied and Molecular
Ecology: 411.

16.Di, X. H., Wang, Y. D., & Hou, X. Y. (2014), “Ecological risk caused by land use
change in the coastal zone: a case study in the Yellow River Delta High-Efficiency
Ecological Economic Zone”, 35th International Symposium on Remote Sensing of
Environment (ISRSE35): 7.

17.Fan, J., Wang, Y., Zhou, Z., You, N., & Meng, J. (2016), “Dynamic ecological risk
assessment and management of land use in the Middle Reaches of the Heihe River
based on landscape patterns and spatial statistics”, Sustainability, 8(536): 15.

18. Martinez del Castillo, E., et al. (2015), “Evaluation of forest cover change using remote
sensing techniques and landscape metrics in Moncayo Natural Park (Spain)”, Applied
Geography, 62(2015): 247-255.

19. McGarigal, K. & Marks, B.J. (1995), “Fragstats: Spatial Pattern Analysis Program for
Quantifying Landscape Structure”, USA: U.S. Dept, of Agriculture, Forest Service,
Pacific Northwest Research Station: 122.

20. Salmanmabhiny, A., & Turner, B. J., (2004), “Modeling past vegetation change through
remote sensing and G.I.S: A comparison of neural networks and logistic regression
methods”, International Conference on Geoinformatics and modeling Geographical
System & Fifth International Workshop on GIS, Beijing: 24.

21. Sunil, N., MishrsT D. R., & Rothwell, R. G. (2004), “Change detection and landscape



metrics for inferring anthropogenic processes in the greater EFMO area”, Remote
sensing of environment, 91(3): 478-489.

22. Turner, M. G. (1989), “Landscape ecology: the effect of pattern on process”, Annual
Review of Ecology and Systematics, 20(1989): 171-197.

23.Xie, H., Wang, P., & Huang, H. (2013), “Ecological Risk Assessment of Land Use
Change in the Poyang Lake Eco-economic Zone, China. Int”, J. Environ. Res. Public
Health, 10(1): 328-346.

24.Zou, T., Zhang, J., & Yoshino, K. (2016), “Ecological Risk Assessment of Land Use
Change in the Northeast China: A Case Study of Linjiang Area”, International Journal
of Environmental Science and Development, 7(4): 312-315.



