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Abstract

Urbanization is a global phenomenon. Urbanization is expanding gradually into
rural areas, causing transportation problems, increased consumption of resources, and
destruction of open spaces. Changes to our land are another irreversible impact caused
by urbanization, affecting our environment and landscape, and causing an impact to

the ecological system that cannot be overlooked.

In this study, a simulation model was built in accordance with the characteristics of
landscape change, the CA-Markov theory and the empirical research base.
Additionally, influencing factors behind landscape changes in the empirical base were
identified in the model and investigated. A potential case of landscape changes in the
empirical base was presented through quantitative results to investigate how the setup
for the model structure affects the results. Finally, the landscape metric was used for
calculation and analysis in order to review the development of the empirical base

through landscape ecology theory.

The study results showed that the CA-Markov model simulation results of the 2006
Puli Landscape changes were similar to the actual land use. Indeed the value
reached 0.8360, while also reach 0.8228, indicating the CA-Markov model is
effective in simulating and predicting land/landscape changes. Puli in 1995, 2006 and
2017 landscape metric calculated results show in Puli, forest and agricultural from
1995 to 2006 by cutting and fragmentation, fragmentation trend growth that
2006-2017 the gradual depletion of forest and agricultural and the loss of transfer to
other land use, such habitatloss and fragmentation is the biggest threat to biodiversity
which landscape changes. With the results of the deep interviews, the landscape
changes most of the factors to human development in Puli, therefore, we should pay
more attention to how the face of the landscape changing, and reduce the impact of

culture and the environment in the future.

Key word: Landscape change, Markov chain, Cellular automata, Landscape metric
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H-F miﬁz‘{ﬁl A2 BB A xq#qﬁ_?g—;‘ NPCTINE TS
T‘ﬁ@,‘firﬁﬁ'&%ﬁ y LA j}_&}b;\;;}}%% i‘t‘]ﬁ; .

d PR A 3T AR AT R R E R 6 R e Aok 6

d SR B R A i B AR T IR R R §
FREOREW SRR OLL PR FEFIFL LR ORGP RUELSTA
Rengp BB 2 frr R IR R A TV A2 L Bl iR
FAN R ARFFEEES a3 ’f,;rs—ri EHR A HEREBE Y FF LR
H2BE (5 S 2010) At fier \.fma;,ﬁgzgs@ 27 R
BN FBRF S R4S S B 4e 4 > (Robinso et al., 2005) ~ B & i

AT B

B R U A DR F LT Rag e blded 3L F S R
P WRiE Jf»\ PE O T A nwg FE & A8 3|30 % £ > Glaeser (2004 )
TETFRH R Al RS FE kp A %ﬁ %% X o ¥ ¢b > Peiser (1989)
Rldgdid = 9rg e Ao B R F R ahfingd oa Fp 377 FuF g
7B MF (2002) &7 o HERE F D R HENFIF @ FErol e 3 H
BEd @ oo @2 e @B SEEERE LIRS S

FBEHMH LG o A g KRB B I o @ £ AT o Rl

(2005) 12 o e % 3R @ T 5 Bl 30 BN R AT RO R
AR A T LA R T R F Y B R R R
FRE SRS FREG TR o FILFE (2010) Rl D R AT

@ﬁﬂ\iﬁﬁikrﬂmﬁﬁﬁgﬁiﬁﬁiﬁégﬁo

C R R a2 f

It

-]'%"\i“fj"”fi'ﬁ Eatgrin g aF b A R AEEE ERkwmZ o

FF B R REEEE B FE (2010) REA L B RS 7 A
wREF o U E LRI RAES e kfEAd e Bl (2011) Rl

N
=)

I
iy

=
(&
& &
K

|4-

FURAIRT FE R 2 2 P AR o vh ok S8 SRR A0 ¥ 0

ppus)
2
4
~=\
-l
W
AN

< ‘FR# PR R e s Rl xe\xﬂfljdﬁm—r‘; EatopriRing ] [
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e R KEFARALE L AEE e S ER S SEF AU Fu
hFE2bF A (FEicdF 0 2004) -

Fo8~ FRILF

AFIMNFLE RN HRRRIEZ R EAp e A S H2
i & (Landscape Ecology) % ¢ >t & Ao PB4 ¥ 22% 1 f3
o RFAEIRLIL IRz 2ha LY -

% PR GEFEFR AL

8 ®.C. Troll (1939) #1# &1 o F B4 i
5 il WIS ol B8

nmgﬁm@%‘%ﬁiiﬁ%ﬁﬁﬁféﬁi%’aﬂ¢ﬁﬁ&%’Eﬁéﬁiiﬂi

B85 AARE B MEEF TR ARR (N F ® 0 1990)

PEILEP W xi%‘i’vfil FHEER . v CRAFFAEEE
AE R 5-AEETREAT MZF e LT 4 s (ecological
process); ¥ ¢t FEE L F L @ *Eﬁ]dﬁ k- S EE el L DR i g

223 2% (Forman, 1995) » #]t *FLiJ—'F'z ¥ & it AR B TIERG o

BAEFAIMA L AR ERG ZBEM R FREE
(landscape structure ) ~ # g7 it (landscape function) ™ 2 § g% % > T 7|

- FRBHIABRAEEY X A5 SR F A & it 4 mosaics

R E ) B e R FF 0 il (patch s SRR R
(corridors) 4 % A% (matrix » 2 f F—*ﬁ?‘r ARE) BREHETHE
BERFDES S P 3R R LG EEI T TP MG

SRR R R RN A ARG R A A A R
P m@% A F A2 R AR hT grrie ¥ - 2 G Gy B
A;ﬁgiig&ﬂb » @ 3E F F;ﬁlﬁﬁ;élo

Ji

SRR G BRBES S EFETE 2P0 - (45 % 5 2003)
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SEFREE

Laudsc ape Ecology

df

,?Eﬁﬂiﬁ‘% J

R sweEE
BiEEyES - R EEES
WETEES | EEER

e o e R
;Eﬁm ) ;Fﬁ@EJ
— RE

tHEEER

B2l RS- aledpI MGz FRrA ST LF AL (g p 532 K> 2000)
Fe RRIGER?

w2 riffe (1 p o e SRERRE M - Ap A £ £ e
ST RAEE RS T D LR AR A L BB ()
999 LEF AR o LR s K

g% 1999) i?iiﬁ

Em oo
PARABRSHRARIBRS o ARSEIIRE R BT a5 R o

thir B FFE BRI FE L FENE L RS D na 28 Y B B RS

- 3% &4 &8 wa (composition) s wlde kBB~ FRIE V- PG G

¥ &% w 5358 (configuration) » G4c B b &Rt ~ 2% ~ 3w & zk—’gf

B3V - R mﬁﬁ%ﬁtﬁi CRBEFNRF LI ETRE PRI BEE RS

b4t ?Eﬁ%%iomwﬁﬁp%%“i%ﬁ*%%ﬁﬁ%ﬁ’ﬂﬁﬁ
grfz e (45 % 0 2010) 0 bldod - Ftke ke > H 0

PApbes Mo A F LB N TEFL Tag e d 2T FiEA
2 BMGEs o R BB ETT PR LG 21 5 F s Rk
SE RS S RN ¥ Db N ) LS TR

PRS0 R R RR ) RF A ER - BT L LR
LR R RE Y ES TR L S SIS REEUTE RS B
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it R E R FRE (ZREFE 5 2011) . 2
TRRRRBSEL ANRFF AR SN L ERRSE HEf 24
BR kA R R A TR WARY S

s 3 op ot L B

LR A Ry kSR A K~ P

ren G fE VRIEA fRE
PROTEPFES I L S PRI S iy P
EA 1 %?pi O Fé;_ﬁ‘?"}tv‘fvm~vi:%\°

KR e v BIIRSHE - FRA N EFERSELL LM o 4
MEBAEFDE RED LL I e R EREF RN LR - R T
Pk TS AT R R A 2 BB LM Ha MY -

$z & BRHE

FRAD G R A TR R RS LR FERS B R R
B 3ER 0 2 R HS Gfr i el G % 3 £ R omRRE(ALY ¥ 52003) -

7 & .45 3 (landscape metrics ) ek 7 ¥ * 3P| z’v’ﬂqﬁ 20 1 R - R

gﬁqﬁm@g . ﬁﬁ;fﬁ&;‘gq'ﬂg (mosaics ) 1% S i%ﬁi&—ﬁ"}éﬁﬂﬁ;}ﬁﬁz#ﬁi,ﬁ )

PRA AR B e RFFHE BB S ANAT -

3 RREEES

- BREED s ke

BRI AL R AT R TN kR RALE bl B e e d

Bo A X - BRI BEREDRL 0 & LRE - 2 5 3 ki

FE> & (DRgF% 201D FRBEERNIREHEL T A BA o 7
¥ @2 = (landscape composition) £ F gL % (landscape configuration ) -

BRI gy AT S R R A 2 Y R 2R
% & (patch richness ) - Shannon's £z Simpson's % % {44, #ic

b bHe A
(Shannon's and Simpson's diversity indices ) - @ ¥ BLfz & B xﬁs#ﬁ] PR E D

S o oo G H_ BT AT EEHE (nearest

neighbor distance) - § g = ¢ %ﬁﬁ‘c B F A want 58 A g

TREEFEHEGE  Bdciz ¥ ~ RS
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- BB

FRTREPEAS e ks n BRpETHBE K 5 kg E(L
B 2-2) » w5 ek 2 (cell level ) ~ PHA (patch level ) ~ #g &) &
(class level) & § Lk s (landscape level) o @ et/ o2 § pdp ey A8

EAg (LR85 52011) dv T4 582K

(-) qhirm%ﬁé] & (Patch level) : 38 4p ch i - Mo Fag T 2 &2 % Rl
N e},\ﬂ.%@’/é] .f&&fﬁ&;_ i i sl q}ziﬁﬁgi i bl f -
AR BATRERE R o B Bt ERAR R o m ARE ARG B
F oo BB sdp oz AAFD T2 B Rl R RV A g LR
T T AR R EREY R

34

BadT B ob4ri A RELE Y

Bk BT gL P o

(=) #ulk & (Class level) : #F Eﬂjiﬂn’ﬂ; q‘;ﬂu%@"mﬁ@ » AR Ao
- BB AT o Al R R R E o Dlde G ff T i0F
BARG A A ) BB AR S o FIER K BT 2 R - A A
Al » wo R &b KT AREH 5 BE cndpdh s FRt iR s AR
?*ﬁ%‘]"ﬁ—i ARBEF O B Glded T R AT DTS L)

HHRAR AW 2B RG Fadpt & o

(=) F#A % (Landscape level) : F LA & ifdy B e 8 ) 90§ 4348
2 e o BRLA B T AR A R e 0 B T Do T 0 g
wﬁ%ﬁﬁ&’aﬂéﬁﬁ%&{%ﬁwﬁﬁﬁﬁgéﬁmﬁﬁuéﬂ

PR L R LR A R S R B s dp i &
hiz 3 2 § & 71+ (landscape heterogeneity ) 47 4%
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ﬁ\l N

D

| | | | | | | |

IR
ONOIONONONOXO.

481% cell / / I \‘\\.

I B

B] 2-2 %Eégﬁdél LB (EEp LT FH2011)
PR &R
- RGBT AEER

B ERTHE - RSP EFEA RN o a FRp S e 0 2
RE* B #£3% (USDA) #7#=% 2 #ic 48 FRAGSTATS ( McGarigal and Marks,
1995) # &1 5%‘\;}5&“ B #t iy o ¥ ¥ FRAGSTATS ¥ . 3 B~18 5 12 2 TR
Brg gy 2 W Fa s (bl ArcGIS) E4p % o e g T R
AP PP ARER YL IRIBAARFELE P o0 b 2 i
% % © (Botequilha Leitao et al., 2002 ; Cushman et al., 2008; ++ & ¢ % > 2008 ;
THREE 2011 FHERNFRERIpEEY vy FALZER A FREY
TlA g e R A REE . Bl 2 o

(-)  BRGEER

gk afFa il LRI FRPpETEL S T ARE
733 o =R FRAGSTATS % Stgctgp » 5417 59 Iﬁﬁ#faﬁﬁc (%
2-1) (McGarigal and Marks, 1995) « ¥t & - 2 RpliEfe? » AP F *
B T2 BAp ey Ao F B BT BFHK ahi
bldrd T AR iT EE4E (Nearest-neighbor distance, NEAR ) & i * B
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/%]& R lf’“;fﬂﬁ;tﬂ Kﬁ’i’r %“ﬁﬁél FE'% & b U]«Qrﬂﬁﬁuﬁgﬁ,’tﬁ
(Number of patches, NP) Rlig * >t F gLi B sgwl k&t > 2ot 2

Stif > (oA B3 bR TRl R ) 13 o Pl R 2]
LRI BRI RS LA
Tk g3 S R iU A e B ko ey LAl -

A3 szﬂi BYONRITEALA SRS L G g
éf;;ﬁ%% #4p #% - Cushman, McGarigal, and Neel (2008) )% st

FREA P A & &2 452 (principal components analysis, PCA) -8 BLk
B B3 5E W R 2 «S&jﬂﬁ;én YA i (LR - )@ £ PR £ (2011)
P ik Py = ;‘Jc/,,\ﬁ Bk Femts s B 1038 P %ﬁiﬁ@: BE AR 4ol

P § iy BceiE # & — £ %56 0 Cushman % (2008) # 4 7 7 I ¢h

A% SRR (2011) BlE 7 & £ 7 AL 10

Adp U e thdp B FIe 0 RbIE PR T g R R PR 2 R
TR B e B -

-"—*\:1 \—1;;}37‘%

R s

% 2-1 FRAGSTATS #i#~ 47dp #7080 &2 ~ )EH& N dp R gL A

k5 BE B

m f# 4p

4% 3. 18 (Patch) AREA w R (20T)

4t 3448 (Patch) LSIM F AR 145 (%)

# 5] (Class) CA Ul m ()

%5 =] (Class) %LAND FEp ~ (%)

#g v/ % #.(Class/landscape) TA BB fF(2F)

#g v/ % #.(Class/landscape) LPI B B 4 (%)
PHA A RS 2R R ik

# W]/ § #.(Class/landscape) NP qh%iﬁ«?ﬁﬁtﬁ #

#¢ W]/ F #.(Class/landscape) PD B R };?. (#/100 =+ +8)
#7 W)/ ¥ #.(Class/landscape) MPS TIOE.F = (2F)

#¢ W]/ § B (Class/landscape) PSSD AL EE L (D)
#¢ W]/ § B (Class/landscape) PSCV B8 < ] R 2 E(%)
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B % 2-1 FRAGSTATS it 474 37 B 82 % pedt 2 g iR 2

K Gl B ip ¥k (H =)
£ 5540 8
44 H. 4 (Patch) PERIM % £ (2 %)
4 3. 48 (Patch) EDCON i 5 43+ 3 #i(%)
#p %]/ ¥ #.(Class/landscape) TE BE%R(aR)
#g w|/ B B.(Class/landscape) ED HGERR(>2E)
#7 %]/ 8 #.(Class/landscape) CWED 4 pa(a 2 /2F)
#p %]/ ¥ #.(Class/landscape) TECI B o 4p 35 (%)
#p %]/ ¥ #.(Class/landscape) MECI T 3o g 4p #(%)
## %]/ § g (Class/landscape) AWMECI & f 4 48T 3538 5 ¢ 4 #1(%)
A7k 3 B
4k 3448 (Patch) SHAPE )k dpdkc
4t .48 (Patch) FRACT 4 ik
## w|/ B g (Class/landscape) LSI # LA 4p B
## w|/ B g (Class/landscape) MSI L 3975k 4o i
#7 v/ B . (Class/landscape) AWMSI & ff 4¢ 18T 357 % 4 i
#7 v/ B . (Class/landscape) DLFD ¥t s i
# w|/ % #.(Class/landscape) MPFD TR e Sk
## w|/§ g (Class/landscape) AWMPED: o fff “¢ {1 324k 540 & Mot
© i ffdp i
%&%“'(Patch) CORE Foom f(aE)
«1”,\ 18 (Patch) NCORE  #%:: & #ff #ic
4t 5.4 (Patch) CAl Pos & A 4p #(%)
# % (Class) C%LAND FE® i d ff f A 4 (%)
#7 w|/ B #(Class/landscape) TCA B g fF(2F)
#g W]/ ¥ g (Class/landscape) NCA oo o ff Bc(#)
#g W]/ ¥ g (Class/landscape) CAD oo m ff B R (#/100 = F)
#7 w|/ B #(Class/landscape) MCAL  ¥AT 35806 v b|(2F)
## %]/ $ g (Class/landscape) CASD1 sty o R L (= %)
#7 w|/ § #.(Class/landscape) CACV1  §idtr < o ff % £ (%)
#7 w| /B #(Class/landscape) MCA2 bz e s ff e A (2F)
#7 w| /B #(Class/landscape) CASD2  Tiofp> 1w ff AR X (2 F)
#7 w|/ B #(Class/landscape) CACV2  Ti5fh= 16 ff % 8 #(%)

18



F 1+ % 2-1 FRAGSTATS it~ 474p R0 B & % prdf I PLe iR 2

k & A 1p B (¥ =
H2 4 pod bk
#7 w|/ B #.(Class/landscape) TCAI Bpos a i 4p #(%)

#¢ @)/ § #.(Class/landscape) MCAI T3t g ff 4p #(%)

4t 3. 88 (Patch) NEAR  #BiTE i sedr(= <)

4 #. 48 (Patch) PROXIM  #R:iT & 4 i

## W)/ ¥ #.(Class/landscape) MNN T IDRT BT RERE( S 1)
## %)/ ¥ #.(Class/landscape) NNSD HITBITRERRE L (2 1)
## %]/ § g (Class/landscape) NNCV ART BT REAE S R #i(%)

## w|/§ g.(Class/landscape) MPI T IOHRT R dp #c

5 4ty

¥ #.(Landscape) SHDI Shannon's % # 14 35 #c

¥ #.(Landscape) SIDI Simpson's % #4245 #ic

¥ B (Landscape) MSIDI 2 Simpson's § % {44 #ic
¥ . (Landscape) PR wHAEF R H)

# #.(Landscape) PRD B § R R R (#/100)
§ #.(Landscape) RPR 0 B2 HAEE 5 B (%)

# #.(Landscape) SHEI Shannon's 33 A& 45 #c

§ #.(Landscape) SIEI Simpson's 2 3 A 45 %

¥ #.(Landscape) MSIEI i3 & Simpson's $23 & 4p ¥k
SIS TEER R S

#7 v/ B #.(Class/landscape) 1 FC 0 8 37 4 (%)

§ . (Landscape) CONTAG # F 4 #(%)

A RAE R I REE (2011) ik R P F A i
%4 %R : FRAGSTATS 8 # £ » hf=§ f12

(=) ¥ Bz
PRIARSE F O FALFTHR A ERSTRC RER - A
Bliplcl @ I REAY RELRHME S &ML g
SR TPLE T B A A g 2

Z o Tt Bl o ap 2 R B Ba e (McGarigal et al.,
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2002) - Gl4e T & M fHRd B A SR - HA 0 A XS ER S BE
KT A de % B 5 A K RS A

el
fo b ip# g BEF BRI NRE P e R F S FAELY -

L Y ”? BEBL A ATER C RERD
ﬁ%aﬁpzﬁﬁa; VB bAoA B i R R

)
=

878

hoiE H

@zés

!
o
lig
4 \

A4 BRI LT B T AR R 4 o )
2 H e

Tﬁ%
m

P

ﬁi\i
B
¥§

C R BAp A MY

BRAG B R AR R T ke w R R R e A Y
b LR EES § - ERE SRR RS

(=) = AphpdinFg

GEKEPN G R R AR WAt 2 (1999) f
FEEER e F i 2 RO REF AR R AT
AT o DE RS ARFRARPEE P2 5T HwBE
(2004) ~ 37770k 3 T 3 B % TR0 B 5% AR LA i B8 47
W) P R TG okeh B3RS A% (2004 )0 +R 17 3(2008)
Bt R EFRDFHEH* # 2 it a0 FRpETE
WA A B AL TR & (2006) 1 3 B A fdp s
FETRFSAREREHE RUL - MFA A sk RRBHES
e B A T EARET R R FliRe ﬁ'}%iﬁ.%ﬁ\i 4 g~ ,4 B e

L SN
-

N

EB2 s MUACE (2007) Rl ™ it e & B Bdp i B T
Fokwp o SRAEFREE LR E Y RG] LT R R
Flhew 3P TR B S ERRRG S Z okl (2008) v F B
Bom s B Bt Bk 0 15 8RR B U RS 2 e

Bt GIS B et £ 5 7 % #0415 A 152 7435 72 (2009)
R R A 15 v A R e S % i R R R en
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BOAGREMGY P REDRZEABES SN REFRRER
PFEE (2009) f1* CA-Markov #-3] = 2 > Ay #f 4 Pinsd 3 F pF
BARY AR BREA T ERA L LR P2 s x ﬁﬁfmﬁ&w
ot k2 £ 3 334 (2009) RIEEH ﬁﬁu#ﬁﬁié\’}‘r‘/g R
HrRABRSHRALT A A )R 050 ot v 0 2 mad
(2011) 8 * B RAp A 1T A+ FHEFH L5 2 LE F 2T E
BEATASHME BRI ZBF S EG L LB o BRI ENGF
W fs o ARBREAEER P RELETHEIBFFE -

do b ot BEABOR Y PRI 2 B AT A A8 B A, e F
ot A R R R RAP MY 2 3 A n] e ag s B Ry Bl
BT £ 220 MAFET 54 I REH L e o RPN IR

4«}’#/\ ;gpg\;ﬁ;f. %;}»{’}rf. g;\.h\}\gﬁﬁﬁwﬂui,rﬁ

B

BT NE R AR AR DldedRAs s (2004) #-E 4 2 8 5 F
BARAMRR ARG (2008) BB AR P F
d R R 2 Nl At (2011) By RIR B AMT L S ¢
AT~ E i~ SR AR - ARBEH AT REHBHEZT N F
kFBEE R R o BET S 6 0 TARFE (2011) & D 10 F ey
5T EMRPT A «;}‘ﬁiﬁﬁgﬂci}, (number of patches, NP) ~ I35
4 3.8 ~ -] (mean patch size, MPS) ~ 4 5. %8 % & (patch density, PD) -
838 % 4p #c (total edge, TE) ~ 2%k % & (edge density » ED) 12 % T35
A5k 3p 8 (mean shape index, MS1) = R 5 fic'y ¢ i@ * - 2 3 g nl 4 ag
LR BARRCE T FI L 22

) B R R B g

B b § BLdn fcdp WA= § 374 > Botequilha Leitao % (2002) v 4F
PES L RSP = LRaEE EEIT RN PR S RN .
LS RN EFILIES SILE S 5 F-F =C LR} TRy £ U
Lat RBIEET R > e TR RIS FnERE > 203
G EECPC AR Y 03 RRAEE 1AL TS % Ad ik
GRER AN R A SRR T I A =7 Lt
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Cook (2002) ™ B Bip At 2 My e 2 2 fipsd &
2 ki BR AT AR ROEZBHERBSY LEfor £ 8 4
fi & stercd 5 Hietala-Koivu (2002) v 8 fdp A 473015 1 B £ 40
BFFBRSHEL % 4 “"*fé?%% s B RS 1 chE & 4 Zhang
(2006) ™ B i gi@ * S0 P 4 e 20300k > B a4y I F Bip ik
B A R RERPAR IR E 3oy T LA G E00 R R B ERAE
Wei Ji % (2006) 1% s5ipl& § BB 45407 2 % 0 B 47 2 8§
RELARHFZ 28 ) pdplio AT AR ET A B A3 E
IR s > DA 4 IR Nk 0 49 i0 Kong (2007)
1 GIS frf Bip e kA RPN D B R 2 R R o T R A R
4| ¢ §pdp #cA {9 & ¢ % 5 Cushman (2008) #-F jdn #ic” # Lk &
154 1 4 e ST R e 49 Bl A A A AT A1 BB
P A 17 dp f o AR B A 24 B ap e (L& ) BT B
s RRApER R - REBEF ki G 7 E5 XK F R g
2 %4 5 Sundell-Turner (2008 ) 1 & Bdp Bcen it & 47 31 R A1 E A7 i
2 g g 03 58 Colsona (2011) 474 BB thic T4p 0 R ¥t
WA B % Ao A IRET 700 Frank (2011) 2 fi
P g A A H I R H R P 5 sk 4 K SLRTR ik
BE AT RS R AT uﬁﬁiﬂ&# OB RS § AR
P av o RBIpHAp AT TE R 2 4 g R o g R Rip g Y
RIP 7R B o f BT £ 22

%22 BN BAn AP M Y A

e 308 ERE L2 L3 ECE Sy

PN, PR, SHDI, SIDI, MSIDI, SHEI,

01 #%4% > 1999 i §& ~ &
Fhe AR SIEI, MSIEL, 1JI

~ NP, MPS, PSCV, PSSD, TE, ED,

02 +r4517 2004 # ~ 22
acdl ) MSI, AWMSI, MNN, MPI, I

NP, MPS, PSSD, LPI, CA, PLAND,

03 35 3% 2004 BAE ¥ H
MNN, MPI, MSI, AWMPFD, PD
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222 AR RPN EEA

e E EXE L Pn] L3 ErE Sty
. Hhp v Bgcr B ov A
04 234154 2006 g NP, MPS, MSI, PSSD, LPI, PD
i 14
B o~ 4k¥ s iEE T - NP, MPS, TE, MSI, AWMSI, MPF,

05 MacE 2007

KA AWMPF. MNN
0 e 2008 Ba &4 @5 B - TA NP, PD, TE, ED, LS|,
. Buos g AREA_MN, FRAC_MN, ENN_MN
- ,?‘"wy\jﬁwy\kq
07 F9%4 2008 R x - M op MPs, LSt sHDI
Fope o~ H O e

@42 HiE LK~ ¥ ~ NP PD. MPS, LPI, PSSD, PSCV,
08 +hi4E 2008 e R R

3o~ # e S iR~k MSI, AWMSI, AWMPED, DLFD
T4

» CA, NP, PD, TE, ED, LSI,
09 # 72 2009

oy B p CONNECT, PAFRAC

3 5 < k4 - B %~ 44k CA, ED, LPI, NP, PD, 1JI, LSI,
10 8 s 2000 o L B by,

SR SHDI

g nw B NP, LPI,
IKYW & ~ AREA_MN, PA_FRAC, IJI, Al
% BA L\ A% 7;’?%‘4:&?"?&*‘*#&"‘ . .
11 4 F5% 2000 T ‘ , ERB R & 1 NP, LPI,
ol ks AR
PA_FRAC, SHAPE_AW,
CONTAG, Al, 1JI, SHDI, SHEI

. 21N = . _ NP, CA, PD, MPS, LPI, MSI,
HE R A SR w

% o
12 F3 B 2009 ST} S MPED, SHDI, SIDI, MSIDI, SHEI,
SIEl, MSIEI
;:rf\.%-ﬁ':“at T~ X 1;\;\
. f = s }%%ﬂ NP, TLA, MPS, TE, ED, MSI,
13 Zad 2011 X ZRE &tk A TR E4k
o s TEE — MPFD
R B A % o
. FREAIRNC i ixz SRS SNV
Reija

i HheEd 5 EETH
14 Hietala-K 2002 "oy, | SHEL PDED, LAND

oivu
HEERY R
f A3 EAGE - A% 2 L
Liquan FoBEBRERAZAE
15 2006 & . . ~ " LSI, ENN, SHDI, SHEI, CONNECT
Zhang %;‘g\l%i%~$ﬁ‘ﬁﬂ+
Bk
Wei Ji et T N TR TN ERE
16 2006 T A AR PD, LPI, Al
al. AN
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+ 422 FEpR RPN BT A
i

& E i EXE LP 1 L3 ErE Sty
John N IRF R B A S VU S Ak
17 7 2007 P BB R LPI, FRAC, ENN, 1JI
DiBari R
Fanhua AR~ ZarERh
L PLGR, PRGR, NPGR, AIFR,
18 Konget 2007 B~ B3~ 2F - b ¥
, PRLA, NPLA
al. N2
Filip
, , DEN, MPS, LPI, MED, TWI, CPA,
19 Colsona 2011 PR = -~ 423
FDI, FRG
etal
B ST endR s B s 1 2 AT
Susanne " FERPRT S i m is
c 3 SUANETE NN
20 Franket 2011 L, CAl, MI, SHDI, SHAPE
| Bosged s RRAE PR
al.
o~ HATR Sk > okl
% Jﬁ; /10 7}\/{1‘1 ﬁ/
() %

e LM T oM 0 BRI BT ER B F 2R E S
w4 35 0 o k4o Botequilha Leitao & (2002) #¢3 o B9 ik SRR
P EART 2 I S fREER RS (AT 0 2004 5 % 53
1 > 2006 > 2009 ; Hietala-Koivu, 2002 ; DiBari, 2007 ; ) ~ 4% 112 B Ly
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Cushman (2008) : Universality, strength, and consistency of landscape configuration components

# BLE & (Landscape level)

% & B (Class level)

01 Contagion/diversity 01 Edge contrast
02  Large patch dominance 02  Patch shape complexity
03 Edge contrast 03  Aggregation
04  Patch shape variation 04 _ Nearest neighbor distance
05 Mean proximity 05  Patch dispersion
06  Nearest neighbor distance 06  Large patch dominance
07  Patch dispersion 07  Neighborhood similarity
08  Area-weighted proximity 08  Area-weighted proximity
09 Patch shape and gyration 1 09  Shape and correlation length of large patches
10 Patch shape and gyration 2 10  Perimeter—area coefficient of variation
11  Core area 11  Patch size variability
12 Patch richness density 12 Proximity index coefficient of variation
13  Mean perimeter-area ratio 13 Edge/patch density
14 Patch richness density 14 Interspersion/juxtaposition
15  Perimeter-area ratio variation 15 Mean perimeter—area ratio
16  Mean nearest neighbor distance 16 Splitting index
17 Patch density
18 Mean patch size
19  Edge contrast coefficient of variation
20 Edge + aggregation
21  Split + cohesion
22  Disjunct core area density
23  Fractal dimension coefficient of variation
24 Area—weighted similarity

# & &k : Cushman (2008)° ~#= % &1L
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Cover Class : Cramer's ¥ : P Value :
Overall V 0.1326 0.0000
Grass 0.5548 0.0000

Road 0.4416 0.0000

Wood 0.3077 0.0000

Water 0.1649 0.0000
Bareland 0.0920 0.0000

Bulid 0.0491 0.0000

Outher 0.0330 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-150

Cover Class : Cramer's ¥ : P Value : I
Dverall V 0.1244 0.0000
Road 0.5065 0.0000
Grass 0.4634 0.0000
Wood 0.3366 0.0000
Water 0.1621 0.0000
Bareland 0.1082 0.0000
Bulid 0.0953 0.0000
Duther 0.0661 0.0000
Agriculture  |0.0000 1.0000

Evaluate Fuzzy contour point 0-450

Evaluate Fuzzy contour point 0-750

Cover Class : Cramer's ¥ : P Value : |
Dverall v 0.1163 0.0000
Road 0.5097 0.0000
Grass 0.4000 0.0000
Wood 0.3227 0.0000
‘water 0.1454 0.0000
Bareland 0.1069 0.0000
Bulid 0.0937 0.0000
Duther 0.0752 0.0000
Agriculture | 0.0000 1.0000

Evaluate Fuzzy contour point 0-1050

Cover Class : Cramer's ¥ : P Value : I
Overall ¥ 01116 0.0000
Road 0.5098 0.0000
Grass 0.3606 0.0000
Wood 0.3185 0.0000
Water 01393 0.0000
Bareland 0.1061 0.0000
Bulid 0.0912 0.0000
Outher 0.0772 0.0000
Agriculture 0.0000 1.0000
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Cover Class : Cramer's V : P Value : I
Overall ¥ 0.1283 0.0000
Grass 0.5036 0.0000
Road 0.4964 0.0000
Wood 0.3411 0.0000
Water 0.1663 0.0000
Bareland 0109 0.0000
Bulid 0.0868 0.0000
Duther 0.0534 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-300

Cover Class : ICramer's Y P Value : l
Overall V £0.1198 0.0000
Road 0.5091 0.0000
Grass 0.4268 0.0000
Wood 0.3277 0.0000
\water 0.1551 0.0000
Bareland 0.1075 0.0000
Bulid 0.0950 0.0000
Outher 0.0743 0.0000
Agricuture  |0.0000 1.0000
Evaluate Fuzzy contour point 0-600
Cover Class : Cramer's V : P Value : I
Overall V 01135 0.0000
Road 0.5097 0.0000
Grass 0.3772 0.0000
Wood 0.3194 0.0000
‘water 01441 0.0000
Bareland 01063 0.0000
Bulid 0.0925 0.0000
Duther 0.0752 0.0000
Agriculture 0.0000 1.0000
Evaluate Fuzzy contour point 0-900
Cover Class : Cramer's ¥ : P Value : I
Dverall ¥ 0.1096 0.0000
Road 0.5098 0.0000
Grass 0.3417 0.0000
Wood 0.3194 0.0000
‘water 01353 0.0000
Bareland 01053 0.0000
Bulid 0.0893 0.0000
Outher 0.0770 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1200




Evaluate Fuzzy contour point 0-1350

Cover Class : Cramer's ¥ : P Value :
Overall v 0.1079 0.0000
Road 0.5088 0.0000
Grass 0.3263 0.0000
Wood 0.3197 0.0000
W ater 01314 0.0000
Bareland 0.1053 0.0000
Bulid 0.0875 0.0000
Outher 0.0765 0.0000
Agriculture | 0.0000 1.0000
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Evaluate Fuzzy contour point 0-150

Cover Class : Cramer's ¥ : P Value : I
Overall ¥ 0.1152 0.0000
Road 0.4585 0.0000
\Water 0.3264 0.0000
Grass 0.3050 0.0000
Wood 0.2806 0.0000
Bareland 0.1048 0.0000
Outher 0.0635 0.0000
Bulid 0.0629 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-450

Cover Class : Cramer's ¥ : P Value : I
Overall v 0.1147 0.0000
Road 05313 0.0000
Wood 0.3545 0.0000
Grass 0.3038 0.0000
Water 0.2229 0.0000
Bareland 01190 0.0000
Bulid 0.0792 0.0000
Outher 0.0701 0.0000
Adgriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-750

Cover Class : Cramer's ¥ : P Value : I
Overall ¥ 01110 0.0000
Road 0.5337 0.0000
Wood 0.3511 0.0000
Grass 0.2874 0.0000
‘water 0.1827 0.0000
Bareland 01181 0.0000
Bulid 0.0787 0.0000
Outher 0.0703 0.0000
Agriculture 0.0000 1.0000

114

Cover Class : Cramer's ¥ : P Value :
Overall 0.1067 0.0000
Road 0.5076 0.0000
Wood 0.3203 0.0000
Grass 0.3152 0.0000
Water 0.1288 0.0000
Bareland 0.1047 0.0000
Bulid 0.0860 0.0000
Outher 0.0762 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1500

Cover Class : Cramer's V : P Value : I
Overall vV 0.1154 0.0000
Road 0.5200 0.0000
Wood 0.3455 0.0000
Grass 0.3065 0.0000
Water 0.2576 0.0000
Bareland 0.1154 0.0000
Bulid 0.0748 0.0000
Outher 0.0693 0.0000
Agriculture 0.0000 1.0000
Evaluate Fuzzy contour point 0-300
Cover Class : Cramer's ¥ : P Value : |
Overall V 0.1125 0.0000
Road 0.5328 0.0000
Wood 0.3523 0.0000
Grass 0.2954 0.0000
‘Wwater 0.1985 0.0000
Bareland 0.1192 0.0000
Bulid 0.0791 0.0000
Outher 0.0704 0.0000
Agriculture 0.0000 1.0000
Evaluate Fuzzy contour point 0-600
Cover Class : Cramer's ¥ : P Value : I
Overall ¥V 0.1096 0.0000
Road 0.5335 0.0000
Wood 0.3493 0.0000
Grass 0.2794 0.0000
Water 0.1704 0.0000
Bareland 0117 0.0000
Bulid 0.0785 0.0000
Outher 0.0701 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-900



Evaluate Fuzzy contour point 0-1050

Cover Class : Cramer's ¥ : P Value : ]
Overall V 0.1086 0.0000
Road 0.5331 0.0000
Wood 0.3483 0.0000
Grass 0.2726 0.0000
Water 0.1622 0.0000
Bareland 0.1163 0.0000
Bulid 0.0778 0.0000
Outher 0.0698 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1350

$ RN R B

Cover Class : Cramer's ¥ : P Value : I
Overall ¥ 0.1063 0.0000
Road 0.5318 0.0000
Wood 0.3465 0.0000
Grass 0.2555 0.0000
Water 0.1462 0.0000
Bareland 01138 0.0000
Bulid 0.0730 0.0000
Outher 0.0680 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-150

Cover Class : Cramer's V' : P Value : |
Overall ¥ 0.0873 0.0000
Duther 0.3944 0.0000
Grass 0.2059 0.0000
Road 0.1298 0.0000
‘Water 0.0804 0.0000
Wood 0.0780 0.0000
Bareland 0.0227 0.0000
Bulid 0.0219 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-450

Cover Class : | Cramer's V : P Value : I
Overall ¥ £0.0892 0.0000
Outher 0.3761 0.0000
Grass 0.2523 0.0000
Road 0.1955 0.0000
‘water 01076 0.0000
Wood 0.0850 0.0000
Bareland 0.0503 0.0000
Bulid 0.0283 0.0000
Agriculture 0.0000 1.0000
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Cover Class : Cramer's ¥ : P Value : |
Overall ¥ 0.1073 0.0000
Road 0.5324 0.0000
Wood 0.3473 0.0000
Grass 0.2635 0.0000
Water 0.1531 0.0000
Bareland 0.1154 0.0000
Bulid 0.0777 0.0000
Outher 0.0683 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1200

Evaluate Fuzzy contour point 0-1500

Cover Class : Cramer's ¥ : P Value : I
Overall 0.1054 0.0000
Road 0.5307 0.0000
Wood 0.3460 0.0000
Grass 0.2430 0.0000
Water 0.1410 0.0000
Bareland 0.1124 0.0000
Bulid 0.0782 0.0000
Outher 0.0675 0.0000
Agriculture 0.0000 1.0000

Cover Class : | Cramer's V : P Value :
Overall v £0.0873 $0.0000
Duther 0.3857 0.0000
Grass 0.2371 0.0000
Road 01643 0.0000
Water 0.0953 0.0000
Wood |0.0779 0.0000
Bareland 0.0418 0.0000
Bulid 0.0233 0.0000
Agriculture 0.0000 1.0000
Evaluate Fuzzy contour point 0-300

Cover Class : Cramer's V : P Value : ]
Overall V 0.0898 0.0000
Outher 0.3646 0.0000
Grass 0.2586 0.0000
Road 0.2186 0.0000
Water 01119 0.0000
Wood 0.0994 0.0000
Bareland 0.0570 0.0000
Bulid 0.0298 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-600



Cover Class : I Cramer's ¥ : P Value : I
Overall V £0.0905 0.0000
Outher 0.3553 0.0000
Grass 0.2612 0.0000
Road 0.2400 0.0000
Wood 01191 0.0000
water 01132 0.0000
Bareland 0.0613 0.0000
Bulid 0.0344 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-750

Cover Class : I Cramer's ¥ : P Value : I
Overall V £0.0918 0.0000
Outher 0.3369 0.0000
Road 0.2725 0.0000
Grass 0.2661 0.0000
Wood 0.1536 0.0000
water 0.1153 0.0000
Bareland 0.0684 0.0000
Bulid 0.0366 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1050

Cover Class : I Cramer's ¥ : P Value : I
Overall V £0.0928 0.0000
Outher 0.3191 0.0000
Road 0.2950 0.0000
Grass 0.2703 0.0000
Wood 0.1804 0.0000
water 0.1163 0.0000
Bareland 0.0688 0.0000
Bulid 0.0366 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1350

Cover Class : I Cramer's V : P Value : I
Overall V £0.0976 0.0000
Road 0.3478 0.0000
Outher 0.2938 0.0000
Grass 0.2749 0.0000
Wood 0.2371 0.0000
W ater 0.1203 0.0000
Bareland 0.0743 0.0000
Bulid 0.0379 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-2000
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Cover Class : Cramer's ¥ : P Value :
Overall ¥ 0.0914 0.0000
Outher 0.3456 0.0000
Grass 0.2646 0.0000
Road 0.2601 0.0000
“Wood 0.1370 0.0000
“Water 0.1145 0.0000
Bareland 0.0674 0.0000
Bulid 0.0363 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-900

Cover Class : | Cramer's V : P Value : |
Overall ¥ £0.0320 0.0000
Outher 0.3271 0.0000
Road 0.2830 0.0000
Grass 0.2672 0.0000
Wood 0.1675 0.0000
W ater 01156 0.0000
Bareland 0.0692 0.0000
Bulid 0.0367 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1200

Evaluate Fuzzy contour point 0-1500

Cover Class : Cramer's V : P Value : I
Overall V 0.0936 0.0000
Outher 0.3135 0.0000
Road 0.3060 0.0000
Grass 0.2721 0.0000
Wood 0.1902 0.0000
Water 01173 0.0000
Bareland 0.0693 0.0000
Bulid 0.0370 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-3000

Cover Class : Cramer'sY : P Value :
Overall V 01017 0.0000
Road 0.3911 0.0000
Wood 0.2812 0.0000
Grass 0.2719 0.0000
Outher 0.2575 0.0000
\Water 01226 0.0000
Bareland 0.0858 0.0000
Bulid 0.0568 0.0000
Agriculture 0.0000 1.0000



Cover Class : I Cramer's ¥ : P Value : I
Overall V £0.0999 0.0000
Road 0.3935 0.0000
Wood 0.2820 0.0000
Grass 0.2673 0.0000
Outher 0.2275 0.0000
water 0.1225 0.0000
Bareland 0.0882 0.0000
Bulid 0.0533 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-4000

¥y K2 S FN
Cover Class : | Cramer's V : P Value : I
Overall ¥ £0.0716 0.0000
Outher 0.3654 0.0000
Road 0.0780 0.0000
Grass 0.0597 0.0000
Wood 0.0552 0.0000
\water 0.0421 0.0000
Bulid 0.0338 0.0000
Bareland 0.0230 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-150

Cover Class : I Cramer's V : P Value : I
Overall ¥V £0.0722 0.0000
Outher 0.3546 0.0000
Grass 01279 0.0000
Road 0.1225 0.0000
‘Water 0.0638 0.0000
Wood 0.0567 0.0000
Bulid 0.0469 0.0000
Bareland 0.0343 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-450

Cover Class : | Cramer's V : P Value : I
Overall ¥ £0.0748 0.0000
Outher 0.3402 0.0000
Grass 0.1663 0.0000
Road 0.1598 0.0000
‘water 0.0791 0.0000
Bulid 0.0596 0.0000
Wood 0.0589 0.0000
Bareland 0.0503 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-750
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Cover Class : Cramer'sY : P Value :
Overall V 0.0991 0.0000
Road 0.3965 0.0000
Wood 0.2813 0.0000
Grass 0.2599 0.0000
Outher 0.2031 0.0000
W ater 01212 0.0000
Bareland 0.0879 0.0000
Bulid 0.0509 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-5000

Cover Class : Cramer's ¥ : P Value :
Overall V 0.0708 0.0000
Outher 0.3607 0.0000
Grass 0.0996 0.0000
Road 0.0974 0.0000
Wood 0.0563 0.0000
Water 0.0553 0.0000
Bulid 0.0358 0.0000
Bareland 0.0286 0.0000
Agriculture 0.0000 1.0000
Evaluate Fuzzy contour point 0-300

Cover Class : Cramer's V' : P Value : I
Overall V 0.0736 0.0000
Outher 0.3468 0.0000
Grass 01513 0.0000
Road 01413 0.0000
\Water 0.0743 0.0000
Wood 0.0566 0.0000
Bulid 0.0549 0.0000
Bareland 0.0418 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-600

Cover Class : ICramer's Y P Value : |
Overall V £0.0751 0.0000
Outher 0.3325 0.0000
Grass 01759 0.0000
Road 01727 0.0000
‘Water 0.0815 0.0000
Wood 0.0613 0.0000
Bulid 0.0604 0.0000
Bareland 0.0576 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-900



Cover Class : I Cramer's ¥ : P Value : I
Overall V £0.0751 0.0000
Outher 0.3254 0.0000
Road 0.1814 0.0000
Grass 0.1802 0.0000
‘water 0.0837 0.0000
Bulid 0.0651 0.0000
Wood 0.0646 0.0000
Bareland 0.0534 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1050

Cover Class : Cramer's V : P Value : I
Overall ¥ 0.0740 0.0000
Outher 0.3077 0.0000
Road 0.1960 0.0000
Grass 0.1850 0.0000
Water 0.0851 0.0000
Wood 0.0770 0.0000
Bulid 0.0665 0.0000
Bareland 0.0588 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1350

Cover Class : Cramer's ¥ : P Value :
Overall V 0.0705 0.0000
Outher 0.2777 0.0000
Road 0.1988 0.0000
Grass 0.1868 0.0000
Water 0.0849 0.0000
Wood 0.0764 0.0000
Bulid 0.0679 0.0000
Bareland 0.0596 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-2000

Cover Class : I Cramer's ¥ : P Value : I
Overall V £0.0625 0.0000
Outher 0.2068 0.0000
Road 0.2040 0.0000
Grass 0.1880 0.0000
‘water 0.0847 0.0000
Wood 0.0777 0.0000
Bulid 0.0630 0.0000
Bareland 0.0613 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-4000
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Cover Class : Cramer's ¥ : P Value :
Overall v 0.0747 0.0000
Outher 0.3159 0.0000
Road 01916 0.0000
Grass 0.1833 0.0000
Water 0.0848 0.0000
Wood |0.0733 0.0000
Bulid 0.0665 0.0000
Bareland 0.0532 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1200

Cover Class : Cramer'sY : P Value :
Overall V 0.0734 0.0000
Outher 0307 0.0000
Road 0.1980 0.0000
Grass 0.1865 0.0000
\Water 0.0853 0.0000
Wood 0.0778 0.0000
Bulid 0.0669 0.0000
Bareland 0.0593 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1500

Cover Class : Cramer'sY : P Value :
Overall V 0.0658 0.0000
Outher 0.2359 0.0000
Road 0.2027 0.0000
Grass 0.1878 0.0000
\Water 0.0851 0.0000
Wood 0.0798 0.0000
Bulid 0.0686 0.0000
Bareland 0.0613 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-3000

Cover Class : Cramer'sY : P Value :
Overall V 0.0614 0.0000
Road 0.2107 0.0000
Grass 01877 0.0000
Outher 0.1849 0.0000
Wood 0.0980 0.0000
\Water 0.0838 0.0000
Bulid 0.0701 0.0000
Bareland 0.0635 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-5000



f_{_ ~HPLT R 'H’_
Cover Class : Cramer's V : P Value : I
Overall V 0.0147 0.0000
Grass 0.0672 0.0000
Water 0.0313 0.0000
Road 0.0262 0.0000
Wood 0.0175 0.0000
Bareland 0.0164 0.0000
Bulid 0.0042 0.3690
Outher 0.0032 0.9337
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-150

Evaluate Fuzzy contour point 0-450

Cover Class : Cramer's V : P Value : I
Dverall ¥ 0.0339 0.0000
Grass 0.1697 0.0000
Road 0.0635 0.0000
‘water 0.0626 0.0000
Wood 0.0406 0.0000
Bareland 0.0179 0.0000
Bulid 0.0101 0.0000
Outher 0.0057 0.0023
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-750

Cover Class : Cramer's ¥ : P Value : I
Overall ¥V 0.0516 0.0000
Grass 0.2545 0.0000
Water 0.0933 0.0000
Road 0.0383 0.0000
Wood 0.0645 0.0000
Bareland 0.0344 0.0000
Bulid 0.0160 0.0000
Outher 0.0138 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1050

Cover Class : Cramer's V : P Value : I
Overall ¥ 0.0634 0.0000
Grass 0.3045 0.0000
Road 01328 0.0000
‘Water 0.1314 0.0000
Wood 0.0746 0.0000
Bareland 0.0609 0.0000
Bulid 0.0205 0.0000
Outher n.0162 0.0000
Agriculture 0.0000 1.0000
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Evaluate Fuzzy contour point 0-300

Cover Class : Cramer's Y : P Value :
Overall vV 0.0237 0.0000
Grass 0117 0.0000
Water 0.0465 0.0000
Road 0.0446 0.0000
“Wood 0.0291 0.0000
Bareland 0.0175 0.0000
Bulid 0.0071 0.0000
Outher 0.0047 0.1692
Agriculture 0.0000 1.0000

Cover Class : I Cramer's V : P Value : ]
Overall ¥ £0.0430 0.0000
Grass 0.2135 0.0000
Water 0.0821 0.0000
Road 0.0816 0.0000
‘Wood 0.0535 0.0000
Bareland 0.0236 0.0000
Bulid 0.0130 0.0000
Outher 0.0118 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-600

Cover Class : Cramer's V : P Value : I
Overall V 0.0531 0.0000
Grass 0.2855 0.0000
‘Water 0.1223 0.0000
Road 0.1168 0.0000
Wood 0.0730 0.0000
Bareland 0.0525 0.0000
Bulid 0.0130 0.0000
Outher 0.0156 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-900

Cover Class : Cramer's ¥ : P Value : I
Overall V 0.0662 0.0000
GGrass 0.3150 0.0000
Road 01510 0.0000
Water 0.1360 0.0000
Wood 0.0768 0.0000
Bareland |0.0640 0.0000
Bulid 0.0214 0.0000
Outher 0.0$181 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1200



Cover Class : Cramer's V : P Value : I
Overall ¥ 0.0682 0.0000
Grass 0.3201 0.0000
Road 0.1688 0.0000
‘Water 0.1386 0.0000
Wood 0.0846 0.0000
Bareland |0.0694 0.0000
Bulid 0.0214 0.0000
Outher 0.0197 0.0000
Agricuture  |0.0000 1.0000

Evaluate Fuzzy contour point 0-1350

Cover Class : Cramer's V : P Value : I
Overall ¥ 0.0752 0.0000
Grass 0.3308 0.0000
Road 0.2282 0.0000
‘Water 0.1443 0.0000
Wood 0.134 0.0000
Bareland 0.0765 0.0000
Bulid 0.0372 0.0000
Outher 0.0278 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-2000

Cover Class : Cramer's V : P Value : ]
Overall V 0.0957 0.0000
Road 0.3681 0.0000
Grass 0.3600 0.0000
Wood 0.2131 0.0000
Water 01528 0.0000
Bareland 01173 0.0000
Bulid 0.0984 0.0000
Outher 0.0703 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-4000
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Cover Class : | Cramer's V : P Value : |
Overall V £0.0701 0.0000
Grass 0.3239 0.0000
Road 0.1856 0.0000
W ater 0.1397 0.0000
Wood 0.1006 0.0000
Bareland 0.0633 0.0000
Bulid 0.0242 0.0000
Outher 0.0208 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-1500

Cover Class : Cramer's V : P Value : I
Overall ¥ 0.0865 0.0000
Grass 0.3502 0.0000
Road 0.3032 0.0000
Wood 0.1668 0.0000
‘water 0.1497 0.0000
Bareland 0.1037 0.0000
Bulid 0.0823 0.0000
Outher 0.0645 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-3000

Cover Class : Cramer's V : P Value : I
Overall ¥ 0.0938 0.0000
Road 0.3858 0.0000
Grass 0.3624 0.0000
Wood 0.2251 0.0000
‘water 0.1538 0.0000
Outher 0.1256 0.0000
Bareland 0.1195 0.0000
Bulid 0.1036 0.0000
Agriculture 0.0000 1.0000

Evaluate Fuzzy contour point 0-5000
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Mumber of total runs : 1
Multi-resolution VALIDATE Categorical Image Comparison

Comparison image file: CA_Markov_0426_testl
Reference image file: Landuse_95 RST
Strata/Mask image file: N/A

Number of valid strata: 1; Number of valid categories: 9

//Beginning of run: 1
Resolution scale: 1 x 1

Classification agreement/disagreement
According to ability to specify accurately quantity and location

Information of Quantity

Information of Location No[n] Medium[m] Perfect[p]
Perfect[P(x)] P(n) =0.4215 P(m) =0.9703 P(p) =1.0000
PerfectStratum[K(x)] K(n) =0.4215 K(m) =0.9703 K(p) =1.0000
MediumGrid[M(X)] M(n) =0.3507 M(m) =0.8344 M(p) =0.8402
MediumStratum[H(x)] H(n) =0.1111 H(m) =0.3389 H(p) =0.3382
No[N(X)] N(n) =0.1111 N(m) =0.3389 N(p) =0.3382

AgreementChance = 0.1111

AgreementQuantity = 0.2278

AgreementStrata = 0.0000

AgreementGridcell = 0.4954

DisagreeGridcell = 0.1359

DisagreeStrata= 0.0000

DisagreeQuantity = 0.0297

Kno = 0.8137

Klocation = 0.7847

KlocationStrata = 0.7847

Kstandard = 0.7495

/I[Ending of run: 1
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Mumber of total runs : 1
Multi-resolution VALIDATE Categorical Image Comparison

Comparison image file: ca-markov_0427
Reference image file: Landuse_95 RST
Strata/Mask image file N/A

Number of valid strata: 1; Number of valid categories: 9

//Beginning of run: 1
Resolution scale: 1 x 1

Classification agreement/disagreement
According to ability to specify accurately quantity and location

Information of Quantity

Information of Location No[n] Medium[m] Perfect[p]
Perfect[P(x)] P(n) =0.4215 P(m) =0.9727 P(p) =1.0000
PerfectStratum[K(x)] K(n) =0.4215 K(m) =0.9727 K(p) =1.0000
MediumGrid[M(x)] M(n) =0.3507 M(m) =0.8324 M(p) =0.8348
MediumStratum[H(x)] H(n) =0.1111 H(m) =0.3381 H(p) =0.3382
No[N(X)] N(n)=0.1111 N(m) =0.3381 N(p) =0.3382

AgreementChance = 0.1111

AgreementQuantity = 0.2270

AgreementStrata = 0.0000

AgreementGridcell = 0.4943

DisagreeGridcell = 0.1403

DisagreeStrata = 0.0000

DisagreeQuantity = 0.0273

Kno = 0.8114

Klocation=0.7790

KlocationStrata= 0.7790

Kstandard = 0.7468

/I[Ending of run: 1
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Mumber of total runs : 1
Multi-resolution VALIDATE Categorical Image Comparison

Comparison image file: CA_Markov0425
Reference image file: Landuse_95 RST
Strata/Mask image file: N/A

Number of valid strata: 1; Number of valid categories: 9

//Beginning of run: 1
Resolution scale: 1 x 1

Classification agreement/disagreement
According to ability to specify accurately quantity and location

Information of Quantity

Information of Location No[n] Medium[m] Perfect[p]
Perfect[P(x)] P(n) =0.4215 P(m) =0.9727 P(p) =1.0000
PerfectStratum[K(x)] K(n) =0.4215 K(m) =0.9727 K(p) =1.0000
MediumGrid[M(x)] M(n) =0.3552 M(m) =0.8419 M(p) =0.8435
MediumStratum[H(x)] H(n) =0.1111 H(m) =0.3381 H(p) =0.3382
No[N(X)] N(n) =0.1111 N(m) =0.3381 N(p) =0.3382

AgreementChance = 0.1111

AgreementQuantity = 0.2270

AgreementStrata = 0.0000

AgreementGridcell = 0.5039

DisagreeGridcell = 0.1307

DisagreeStrata= 0.0000

DisagreeQuantity = 0.0273

Kno = 0.8222

Klocation=0.7940

KlocationStrata = 0.7940

Kstandard = 0.7612

//[Ending of run: 1
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Mumber of total runs : 1
Multi-resolution VALIDATE : Categorical Image Comparison

Comparison image file: ca-markov_0427_test4
Reference image file: Landuse_95 RST
Strata/Mask image file: N/A

Number of valid strata: 1; Number of valid categories: 9

//Beginning of run: 1
Resolution scale: 1x1

Classification agreement/disagreement
According to ability to specify accurately quantity and location

Information of Quantity

Information of Location No[n] Medium[m] Perfect[p]
Perfect[P(x)] P(n) =0.4215 P(m) =0.9649 P(p) =1.0000
PerfectStratum[K(x)] K(n) =0.4215 K(m) =0.9649 K(p) =1.0000
MediumGrid[M(x)] M(n) =0.3576 M(m) =0.8542 M(p) =0.8600
MediumStratum[H(x)] H(n) =0.1111 H(m) =0.3405 H(p) =0.3382
NO[N(X)] N(n) =0.1111 N(m) =0.3405 N(p) =0.3382

AgreementChance = 0.1111
AgreementQuantity = 0.2294
AgreementStrata = 0.0000
AgreementGridcell = 0.5138
DisagreeGridcell = 0.1106
DisagreeStrata = 0.0000
DisagreeQuantity = 0.0351

Kno = 0.8360

Klocation = 0.8228

KlocationStrata= 0.8228

Kstandard = 0.7790

//[Ending of run: 1
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