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Abstract

Global land use change in the past few decades has altered the biophysical
characteristics of the Earth's surface and near-surface, thereby affecting the material and
energy cycles and the biological environment of the planet. This, in turn, has resulted in
risks such as food security, diseases, and degradation of ecosystem services. In response,
scientists have developed land use models to better understand the complex processes of
land use change and assist in land use planning to achieve a balance between
environmental and human needs. However, current land use modeling studies often focus
solely on producing simulation results, with limited incorporation of stakeholder
involvement or decision-makers in subsequent land use decision-making processes. There
is also a lack of research in combining land use models with stakeholder engagement to
enhance mutual understanding and linkage between the two in Taiwan.

Therefore, this study focuses on the diverse land use types in the Jhuoshuei River
Basin as the study area. It utilizes the Analytical Hierarchy Process (AHP) questionnaire
survey to investigate stakeholders' perceptions of land use change. The study compares
these perceptions with the suitability coefficients and elasticity parameters of the CLUE-
S model, aiming to explore the differences in perceptions of land use change between
stakeholder and model.

This study utilizes the AHP questionnaire to survey the general public's perception
of the importance of drivers of land use change and the views of decision-makers on the
ease of transfer for different land use types. The importance weights of the drivers from
the public questionnaire are compared with the suitability coefficients of the logistic
regression in the land use model. The elasticity from the decision-makers' questionnaire
is incorporated as a parameter in the land use model to simulate land use in 2050. These

values were also compared with past elasticity settings using figure of merit to evaluate
iv
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model performance.

The comparison between the weights of land use change drivers from the public
questionnaire and the suitability coefficients from the logistic regression model shows
that, for agricultural land, the public perceives water availability as an important driver
but may overlook the importance of transportation factors represented by distance to road.
Moreover, the diversity of social factors and their importance for various land use types
deserve further exploration.

Incorporating the elasticity results from the decision-makers' questionnaire into the
land use model for simulation, the figure of merit obtained during validation was 0.1022,
demonstrating better performance compared to simulations using past -elasticity
parameters. However, because the elasticity values generated through pairwise
comparison matrix are relatively small, it indicates that all land use types are more easily
interchangeable. Therefore, the model is more susceptible to the influence of parameters
such as future land use demand areas and land use change drivers on land use transitions.
At this point, the quality of other model parameter settings and the framework for
stakeholder involvement can become important considerations for future research.

This study is the first in Taiwan to compare stakeholders' perception of land use
change with parameters in land use modeling. It aims to enhance stakeholders'
understanding of the dynamic process of land use change and improve the performance
of land use modeling. The findings can serve as a reference for future studies engaging

stakeholder in land use planning.

Keyword: Land Use Change, Stakeholder, Analytical Hierarchy Process, CLUE-S model
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EENLHFRNAE Y AN AT R FG A B EML L A A PAFE
We gk, Flptd JIT MG A e BERFNW DR T HAriB B A M RIEDR

WMENEP: 4~ 5 o Brown et al. (2015) #F3 4413 B (3 A el g7 4o B0 £ 4
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g #'*w B A BF & 4 R £ % (semantic-differential scale) i f #¢ B ¥t
*“?Iﬁljﬁ A m e R AF o B 1 * R A 7 (cluster analysis) - Toa 37 = T B F
RS AEER R S BEFE R ERASRKFERE TN
A APPGIS) R X 3w eni B B2 B 2w o TV RIRE R K25
BB DT HEAFEH LI DET SV EBEXSEFORF TR
AR REBEAL G A AR DOL I p RS o

FIZTHMGASESE I # I RG]~ ARG RRGY 2 BRI R R

Beng R fr Az ¥ 12 8 (scenario) 2t & ¥ A (storyline) T 5 i A o

MHEBORERED ¥ AIFETUAL G BER IS - B GHEBHRIESEREDT R
ZHEVMBEEFTRIEIFEDLES 2 BT U RE R A 47 7% 3 (co-design)

EFHRBELL ST e i 28R E LA LT ERT & T (co-
decision) ~ % I SR HFBEARZ 7 i (FH K = 2§ F (Volkery et al., 2008) >
Fgren= Nl FRH KL 1 PP g DTl L 2R Rk
Lacheretal. (2019) ##521 & a1 M H A F B A kg wimaed g 5k 2 2
PREFEVAZE » AL € ~ FE S SRS RB S E B v nSRH 4 o R S 4 A
PE SR LTEAF ARG TERE I TN FFEEEG S BTSSP R TA
RFB R B S Mgy i AR R F AR R L 2 2 e I 1A

BELE BB e RO BB T MG 0 RE Sk T n g S E PR R

=

Karneretal. (2019) 5 7 i 55 &4 £ A FIT M R4 ~ALE SARTIZ ~ 4 1 X
JRFZELEEFF B R SR REFBE S 2 AR T IR E Y hETRE AT
o £ TERBN R ¥ £ 3 (sharing) $] £ 3+ 4 Hi(sparing) 2 T freh= fhec ¥ Ao
Bisd BRI M RA A T B e ek t|ad # * 8 o Vannier et al.
(2019) + Eg&* 522N B RHI > 28170 ¢ & (downscaling) ffd 1 & K 2

BOE IR T M A M e BRBPLRR R AR Mg A2
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wOE R R R G S R R AR B 1Y A R g o JiE
SR A Rt B S FEH T R EBE LR 2 A K PRI DR S8 - Burton etal.
(2019) >+ FRfe fF erths HpoRrc i > # Fagd 1T ML e IR R 3 PRRR &
PR SOT G0 FPPHEL (TP 2 L AR AT M A1 BRA

A RS e L o RS BY E- HEB RO ML B

Ao @ 1S B ST Xk o Bergetal. (2016) BI4R* o1 (T3 & 4 P anft & 2

L2 37 8 TR o Stosch ot al. (2019) FHE 87 38 1 (T8 kR K F 2 An b
cow B BT M AEM R EARE Y 4 AT i d A (Production Possibility

Frontier, PPF)ee & B ¥ B ¥ & 2 MOk ksiehd it B 2 B ends 3 b (hi (737

|

FoARJIZHAEAHLIAV YRR EFRARTE LR E LR
BEFEHFPAIT MG B gt Sf(Utility Function)w #F 5| H A4 &7 i

WOARE chdo kx> ISR F R IR A R AU B A H R e f

8
=i
\rg

o~
v

=

F2 Frghh 3 0 B AT -k 2 E o Zodereretal. (2019) i 7 4F &
I Y- STRYC -8 S R A BE NNV S S SES R
I LR ARG ARROBYUERS > T M A Rl R R
G KR U F AR AFRARROER AR F Ko s R HE
B S ORE P LARALE G M hend K PRAE o 1T M A dpinend R IRIEELT
MAKELERFEFM DY PRI B F G2 2§ BT ERER
BB BFEEEAAAMPOEERBE PR T RE A L B R

T m T MR RS AR M h2 R IRIR R R R R EME AL

©

&
A

o

oy AREEEET RS 2 G HRFRS & CRBIEH A RJIT M GRL AL

G
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GRBIAOTEEE TV ERFEE DY EAER TS P 1 B4

ST E RH T R ARG RN BT AR R L F R ALE

de Castro-Pardo et al. (2019) % & & &~ 4772 - P #%L%](Goal Programming) %
% b + R (Monte-Carlo simulation) > % 2 ¥Rz 5 7 2 6517 A& § B
FreRa ~ITH A HBR LR R P IRNRE ¢ FRARIFCRA R
A Z LB RO Tt fid FE 47 U2 (deterministic approach) s A - RT3 & d RE S

= /% (stochastic approach) g chifp &F £ 5 > | 7 st B harR ap ARG RLEF

2.3 K B 472
R ‘2 % 7% (Analytic Hierarchy Process, AHP)&_% # R/ = /# ch— 8 > o
Saaty ** 1971 & 4& 11 (3¥ £ 2552009) 2 1 & B chE_%-E § 45 82 7] & PR A 5 s
HERTEORREF LG 2K R AR A B R A 2
Bt R E BRI ELER AR FEY
(Saaty, 1990) -
kortriz B @4 pRd? BREMNEFESE > F FE3 R0 BND
LRI E S DL 4 B(index) X 18 7 (5 A )80 K e A TR T LB T £

R - L 2 37 & e R E S AR RATRE VR ZFFRES L%

TR R E R SRR E OB AR L BETRAR KT EE SR
A FRKTER R W AR RARME B A RTRAST D
4 15 4p k¢ 7 9633 & (vulnerability) 7 if # & (suitability) » ™ 2 &= 1% g7 R @ 3 o
BHPERITIEFEIS T FT IR EER HFRS F TS 2D

g R B Tugen 3 B I B3 M ensRd F1 R T L BRI R o

4ot B 3 Artvin 4 0 Yusufeli % B F] 5 A7 R3E R 2300 ok = 2 4R
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P E R RS TIEFSE ERTREZE B E ¥ > Akinci et al. (2013) ¥ £ £ 4
#7 (great soil group) ~ # 3+ 7 4| * *TLR (land use capability) 4 #f ~ 2 7R B B ~ 4
AT ARR E TR ﬁd%?m&i%”rﬂ%mﬁﬁlkijﬁﬁﬁ’
Gd Baatizy R R LE AL M E RS 2 ¥ 2R (Food
and Agriculture Organization, FAO)ed i & B A5 > B-EERF T MBI ®"A 5 3
BREE P RFE R EE UHIFE ARIFET G oFRIEFR A
BAMEFBREXBLERIFIFLELEFAIANIERT] > §ohd Fg
PR v eSS R A 0 P AR KRR LR 85%
o AL RS R EL D 0 W2 A & R F 05 fHILS4% R0 R F] 8% -
@ B K e Tehri Garhwal B2 5 SSdvF B 2 1 v ¢ eng o B2 B F 1 £ %

s FHREE BB F RN 0 7] Ramya & Devadas (2019) 45 * & &m 4772 »

H*q‘S

YRAIMA A A B REROBITR B E S B ETR - 8 BB AR

B2 AR enEEAE ~ B2 R ENEESE ~ B BT R ~ SRR s B2 Y £ R in
FEAR S by Ep I apEg MR C JHER c M~ JIEEH X 1S BRAER
T3 oML T B AR AR T RS BT LA RSB ES RS JITH B
BT E REARE R I E RALBREE P R E CMAREZ Y

:‘ﬁLﬁ‘éﬁ-@’mwlk@)ﬁﬁb— "m%mﬁ%‘i‘“lS \”E'_mé"\:i’\"@fl‘i%w,
ATEM S RPRETEME SR EL NGB EZET ﬁ'xif’r BEE

Memarbashi et al. (2017) R E_#-% »022G B 2 g 7 e 13 B 53 &R
PRFGEREFNEZALEEHRTFZ AL ALK DK SFHE 2) £ 4 H* 5 -
o s - heare Bt RELEFREEL VR Ra T2 FlE Y LR

BRI TRE T B S d SR 2 T s e RN R e a3

4-‘!

am
v

R 2 3 I AR F)F o
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A EHRER T

CVE: j.413 FAR- g
goan |BE] ] ak] LIPS
EEN RS [ | \ | \ | \ |
e
: ol w | E R e R
Al ||| AR R S %’f H ;i %
1% e 4 e iR e fe | | #& . b ; &
" mll Al A2 ®] ] x||*%
T bl ’ A

Bl 2 Memarbashi et al. (2017) =7 * 2 7% L]

R RG ERRR Y T R I R R et et R aigd
By ME R AR BHEB T 0l = 1% ¥ R - Sahoo et al. (2018) 5 7 =R EP
& Dwarakeswar @ @5 gk B2 B iz S i ¥ % o B L1 4 3
* 5% 8 H#°;% Dyna-CLUE £ 5 i -8 5% Statistical DownScaling Model (SDSM)#f
RIA Rend 3% 2 R kg Eis o A R B 1 2 F R R R
VAET BT R EAFOSRE A S R e BN R o ar hR RJIT M R A%
AARFFRE Y NEFAREEI LY FERARE R EHTTIHERE T
SHAZZraPREAIFETIRERERY P AERSPIFZEIERE T LA f
PRECPHFELL T RFE TR EAREFLIEERY ORP -

R oot 2 },?H PR RE - A eI Ay RO E Y E A 2
PR EA L R TR KT s pe s A FE > F] Morales & de Vries (2021)

P RBEAYTELSYT RO I ESFE R EE R B2 R 2 Y A gk

BEF - 2ARI&AIFQr 3 AP 2B Do g AEFE Ry o
ARH A B G E RFRDOFFGE L 20 B FISE TR A A2 7T
FF BB RasiTiE R BRI ROERRR % Gl FEHEEIEIE
FHARERFAFDERPRE 2 M RIFEFLFHFAFEL P FRDALE
2H L LIRS cnM I TR R R I A RAE SR RA T H B
FIZT R A - Aedh 0 F BB E & PTG - RiEo
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% 1 Morales & de Vries (2021) * »* 24 ¥ % if ¥ & 17| 4%

2l | PR | ARonp A

iz % 8 HOE~AHA I EA 25 ARSOEER s B9
VRS 87 0 B R RS B B A AH K%
SRR~ B PR e R PR

FER 6 0 S AN e N A o ) 12k S L QA
BEAL £ 0% R ehEREE ~ 8 E T iR

1% 3 BOR %A B RCEERE LR R R

B 4 FHEA s 2 R E KRV R

= 3 BOE A4 23T
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31 B f R
HokiEEA L Y N, 2R 1866 02 0 A B LR ¥ P FI R A
FRBP O F R CERE EEE - ¥ P TR R E TR S R

Fkdiih o i g fE 5 31676 T 22 5 UREMALAK 0§ KRR G SiER

;7,“._’_!";’?’??:@5"89]]\ ieﬁg_(%/_,_\g /_;’:__7 2"& F\ P—«t—%-l— 14 \i—k;j&;\%‘%—'\‘;jﬁ_
ZERAGE Y b B ok ZRRIR ARG WK R 2K R B P aikiE
o B LRI L LR FORE S TR A G AR R e LA BB

[Efg > i"%ﬁ‘i\%&’l o AL qu %.-F‘_E‘ﬁi I o
Fhp FCINR A RIS P e 2 W2 1 R A 2021 # 0 (W 3) 0 B kiR
TR PE AR G 3‘_;‘11’.@5]5{{'8/} FHZ M0 2 end PRI LR A T

PERICI R S AR AR AT A 0 2 H PR BB AR ST LR 2R

| e
] -
=
=it

| Kee
LB

| sk
| Csams
| O sms

B 32021 & -RiEons 3 = 1% o F
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P REATE S RS SILE NS R L R

%\' /% J\/—)—m 4 f‘f 7%

3%71]% @ﬁ(i—%;}g) 'FT/,,\LL
B 409.87 13%
tixal 2237.88 1%
¥ 133.44 4%
=g 82.26 3%
k48 163.68 5%
s 140.50 4%
B3 3167.62 100%

AFPY SHFEFAFIT M A 2 I B2 o SRENINGAET R
2E A Al RRaiERgeniz s YR g X g e REFE . mAcR] 3 T7 0 iE
BRI ARRE FAm Ry T AL BN EeE e kT
7R~ R BN

N3 R 75 LAEE T FRAE o
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32 1 Bl gAH

321 WV A TR

ARG et g % B8 CLUE-S (the Conversion of Land Use and its
Effects at Small regional extent) = Verburg et al. (2002) #7%4F /& szt » 2 & # %))

BAck KR g ond 0% od7 o fpt 2 mend = 0 FEBANI & ¥ AT AR

Foib g v A R E LG EH - 2 e I AR T R R B2 A

A Z By o 5T PRI A Py R 2R EE Pt fl* 2 4
BgH 4 cnde j5 B (% 0 Verburg et al. (2002) % & BB 4 o 1% ALangF T gy

CLUE-S #i;58 #
o AWM JREER AT REG NEF S RME Ho

A o dod B K BorniE 2V RPN seeh BB AR B B K BhiE

o

o A E A KB IE R > R4 hRB A BB IS
FUH e BeenZE e T A R o 2 I e A - TERF LB
RABILAEE -

g b ut it CLUE-S #0538 enZf fp 5 222 B R 2 2 B 0R 3 305 (B 4)
ArFFERIEL ALY hE R £ EBHES  ERELE 2 NP 2
HE 45 514 (elasticity) N £ 322 2 JU* SFAIE S 2 H W 2 B ggAleny b RAE
BELLAG IR SHPERT FHEL SR RERD BRI TR AR
B G fFEF R FOLREFEAAF S ZRFFTRAILY AR 1 )

e EREARR ¢ Fd AL I ERRE AN SRS TA R Dahd

17

doi:10.6342/NTU202304294



FlrgE s B2 R FRAOUFFE -

+ it ¥ FISEEN ) + 3t A
| ; J | +iFIFREBERE
+ R B B
I + i F RS TS TR
EHE + ti A
) e
i
+ R AR E + R R E
ZRHEH SEZ RN

Bl 4 CLUE-S ##-5% # # (32 A Verburg etal., 2002)
% CLUE-S #5% » 2 2 B et 2 % 85 d 3 % g w3 Ji| %
FAEEE I SRR AL A ST E R ik BT R RER
dpik i 2 AU B gt B ) He dpqir @pEE s 03 1 ik

BooFiud 2 A AR S B e 2 R I A e e RIE R SR T

LT B e L i A e RS S =
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322 F & q#

AFT G 23 ) SERENER T 2007 £ 22014 £ 2 2021 £ @2 REY w2
R I AR FTAEEAME B30 5 B3 ke X v F b k5T 2
XHE o TR T 2049 £ 4 B A1 ik 2RI AL e R E LR

B en¥t R A 53 AR Q021 B A4c k. 30 A g2 3 b % 1 Bl4cR 5o

2 3R AN BHER A

T 2007 £ 2 2014 &
EZ2_ NI E W
g 3 2021 g2 A
B 01 L 2o 01 B 4% 2 3
e 02 Ztkit * 2 ¥ 02 Fthil* 2 3
0702 2 Bl & & 5
. 0702 ¥ 2% % B85 R
B 0908 53 & 0703 th /% %
- 0902 & 4
SRTI I
03¢:’e’ 2 03 20 4] 4 1
0bzai* I o .
L , bz 1 &
3= 06 X E>» i * 1
06 =2 4% 1 3
0701 = i f:;’? 0701 = 'L’:‘;{*"
0901 &% * ¥
Ry 04 kAl * 2 04 -k 14 3
s or 1o
05 e T 2 08 g @I+ 2
0902 ;& =1
0904 75 & 0901 ;B3
. e 0903 % & #
= 0905 ;& ~ 7- , s
—_— 0904 FZH14&2 i F
0906 K%‘? Je 2 AR B 2k 6
0907 §eEplers | - 0
0908 % & ¥ ¥
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it

Isxgx=m| 0o 5 10 20 30

(b) 2014 &

[1sk2yn

i

e 0 5 10 20 30
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Bl
=31}
I i
=il
2t
Ki2
[
Isxgx=m| 0o 5 10 20 30

Bl 52007 & ~ 2014 & % 2021 & 3 3= J| % 3 [

323 A% b4 By
2 # I * Zpde 4 (driving forces)dp A7 it (€ 2 3 & L R AN * HA DTS
fOAERE R N BN R 4 B2 B FRER AL R G AT VAEEL R

' 2

28

]

* CLUE-S fi55% i {7 2 3 1% BBt 3 ¢ o fiend & 1% g3 2 4

Shte 4 o Kacd 4o
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% 4 2 ¢ CLUE-S cr 7 #7% £ e ¥ | % 58555 4
S S = TR b + B g
Wu et al, | B3 ~ b ~ T3~ | AR H R S 2IFR - 2P Adpli
2014 A S 2Rk B~ 2O PRR R R R RS
B BLEEME 27 ROBEME 2 % R FEAE
LUTR KBRS S 22 1 T TR
814 5 F BLEEAE -
BART ShE R X RH RS B S A
A v fcs AT A E X
Waiyasusri | B ~ k¥ ~ iE AR H R~ ETEERE C JETE
etal., 2016 | "k &8 grip UV EEME S 21iE BLEEAE ~ 24 TR
Liu et al, | B & ~ ki ~ 2y B e BB BB ER
2017 g~ okAl B R EEAE ~ 2R RS - A U i
BAE 1 EAE
Xia et al., | B3 ~ ey~ 23 AR HD S BAECETE%AE
2018 KB B R ETIDE R~ RARE R 2 EAT
R B 2P EEHE - g BLEESE
BEZRIER S L T dk L 35GDP
Zheng & | R ~ 3 kA AR e S BR 2O Rp BREEY
Hu, 2018 | #R3¢ L2 % ~ B3 ROBEAE B ARECEEAE 27 O [ EEARE -
Hois B e EEAE ~ P A FEAE B ¢ FRAE
H 6 BPRH L R EEA N B A

GUEERE Y
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K 4 TR R ERRNE B R o TR B % A s A

TENGHEA L g o KA SFE 4 AR AF.'W Mg RRBER S ALE SRR 7

AT F] R = < 4 -
Y S v‘}lgu B vFER O OERAHRFRE -HARE - EERE 2T

ER S HIER 3 HPH B~ A T B A HUKMEEAE - R R T 8

BEAEE 1098 F]& 3 » CLUE-S (T4 4 ¥ 4]% @58 4 (4 5) -

305 AT 2 SE 4 FE 5 4

BB | Bps 4 IE P ¥ b e B B
0 BARE R P 0 3843

1 28 oA 0 65.47

2 FHEER o 0 120

3 43 pH & - 4.5 7.6

4 Yok REFEAE o 0 7271.07
5 o R FEARE P 0 75657.8
6 WH L aE R | o8 0 18608.3
7 AT RRE L/250 K =3 |0 14075
8 %A § E o 1450.21 4139.77
9 &£ T iag [ 7.73 24.1

2341w P (suitability) 2 3% % B & (T L 42 B )T A SRR > A
CLUE-S #3\ ¥ 56 5 filic - 5 5 2 A 47 5pd 4 20 2 3 % 873 enbl 5o 7 15 2
CIBRE A EE R LB Y i w e AAT T hIRbs 4 i A 2 L

¥ oeniliEiw b (logistic regression) HtE 4oV (1) (Verburg et al., 2002) »
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(1)

'j'iﬁ_}i’r»()i 1 O % e anf"
$on B SRE 4 T i

_'[E‘\'} ’Pi “7[7;‘%:/‘%
ngﬁlﬁ 7ﬁn \ ;%'
RS JARERCENEE R IR 2 SR 3 S

A?,E
| F
F_k
“F

FnBESHE4ITLR

% #c(beta coefficient) » & 7 %

ﬁi%ﬁ@’i**ﬁ%%%ﬁi%ﬂ*ﬁﬁﬁo
G SR B 3 (% 6) R

B Foaite Fi L Hi L
gt R TR
H

i fF e fEW AL S-curve T ¥ dic i - A pRiE F v A
Mt fFen R HR] 5l il o Flpt R jF Y Y YR e B F hEr A i
beta Tilfcr 4 p REHEFY NP AR DRF > TIEAFY

P eI e e o

B R NSRS

6 BiRiv fFo s R

i A by
Tl 5% g A AR E @i
A T : e
":'4; e
| ////./ I .,‘//
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324 4 ¥ |7 fi s

(1) #* iTaficd s
G Wt BER G2 24T IR 4 B L 2 1% SR ¥ R 0 beta Thlic

gd
2 {5 F IdaG ERDSRE S TREMFENEI LI g w R P (SR
& B R 2R T B (threshold)i (71 i » i & R X 3 BN E R
H 5352 B A Az e et %8 (positive)r £ 2 B2z 2 B 1 A A
i1 3 %1% (negative) °

£ B M (7 3% pc(Receiver Operating Characteristic, ROC) & & §_% 44 * > & 5

A BB RE A TR eniiit 2 2 (Swets, 1988) 0 H A 7| P & B IE R EF E 3 = 1

HEARRER(E T L- AP ERAPE B 0 IBEF A
v ' Vo 37 5B 3 FP . -
BB D AR RETRR] G R A 5 RS O R R R G R A R

BleBiant F o REBMEFITL yih GHEIITL x P RSN FERRD
B E o BN ROGBEFS IR e L FL x vy BiR 0 Bapet e b gl
BATE A WL ROC & R(B 6) 0 T a3 % 24 BT 5 f# (Area Under the
Curve, AUC) » i¥ 5 2| ¥73F ]t 4 ¢hdy & (Pontius & Schneider, 2001) » AUC ig 4% +

RERFRPI A AREF > 2053 1 578X > )05 RIEA T IR A A Ao o

4. 7TROC 3pip| 22 2_ 7\ B 4

Positive Negative

Positive | True Positive, TP E f5 % | False Positive, FP & 5 |+

y
.

#] | Negative | False Negative, FN % I£% | True Negative, TN E I£ 4

1 F % =TP/(TP + FN) | % F5 |+ % = FP/(FP + TN)
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0

True Positive %

0 10 20 30 40 50 60 70 80 S0 100

False Positive %

B 6 ROC ¥ 47+ & Bl(Pontius & Schneider, 2001)

L9 [ RERRAM A 954 73 0 Pontius & Si (2014) & # % I A (T4

#x(Total Operating Characteristic, TOC)# 4% > #-7|B £ chn< % & £ 5 & ¢ (Hits) ~ 3%

3¥ (False Alarms) ~ if /& (Misses) 2 1 #£4F @ (Correct Rejections)4r# 8 » 12 % e 2

Be(PrQ) 5 x Bh~ F % 5 B L e ie(P) 5 y B

2 TOC o & > H x Ak

FITRS

7

Bl B REMHIF)  y A EE L & ¢ g i(H) o T4 b A B R L % E IR

i B Maximum > 12 % % > 3F4R 0 f Minimum » F]p0 ¥ 2 & TOC & 5+ 3 &

Eaok v SRR - BRE L ARIES SRR 7) -

% 8 TOC g #l(

SR R(F)2 T A

R R E
i} | Positive ¢ @ (Hits, H) i%.4F (False Alarms, F) H+F

#] | Negative 1 /& (Misses, M) I ¥z 38 % (Correct Rejections,C) | N+C
TR A H+M=P

F+C=Q P+Q
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(a ] 1»3 [— 1 ---------------------
121 !
!
11 ! Misses
10 1
— 09 {11
I Ise <«———— Correct Rejections -
= 08 $10km 1
o b Hits + Misses
& 07
§ ' I' - + «Maximum
2 06 I —— Proximity
= 1
é 05 p - Random
T Hits ! - = Minimum
0.4 [
I
03 I
I
0.2 I
1
0.1 :
0.0 _ . [}

0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

Hits + False Alarms (thousand km?)

B 7 TOC ¥ %t & Bl(Pontius & Si, 2014)

TOC v &I #3755 2 % 2T 6 # (Area Under the Curve, AUC) i¥ & 2| %73 B

W4 gy TOC ¥ #484855 Maximum ¥ & % 4 5 RI# ¢ 444 » €% Random W
MWL AUC |22 0.5 & & SERla 4 F dosg s o

(2) = R&%#EE % Ipdk
W2 AL ERIFETF R Kappa (T5 &R BHEE 2 1 2 lp R

CHERAS SE S VRN S

% 1 4 k> Kappa (6 2.1 % 50| e Fi % 82 50 en S i |

AR R IR R 0 ¢ 5 A B A G R IR

=

(composition)? 3 % 7 B fe ¥ F e93f P (configuration) » Fpt R * &% B rn:,*ﬂ 7=

1a { R EERF B EIFR R L EAEY p @ (Pontius & Millones, 2011) »

= Bl&% # (Three-map Validation):}}f;, e - Hp LR B B > 1S HP ELip) s B Y

EASHp AR BIZ ke BEFA A VRO B ERRIAPTT LA BEDZET AR

T Hp LR B BT (S HP BB B BV R F 0 1F PR ez B~ w Hp chELip| e Bl

() FRTE R B B R T L T TR R R N (4 L B Bl FE R B P E
BT FER o B R B RLPIE BRI L B RBRET LA
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= I f&(Vlietetal.,2011) : & ¢ (Hits)Z 77 F % 3 3 1% 853 s0 % 2 & rofidg ~ 4628
? (Wrong Hits) % 77 F % 2 5+ ] % #F7)s0 % 2 Wi ec % 5 4538 end B A0 % 8574 »

Bk (Misses)Z w F %5 2 b I 873 c0 e R A dF L G se %~ P9F (False Alarms)

Foo R EL I AL R e EE T ¥~ I FE4E 4 (Correct Rejections) # o7
R AR R I RERCR ) B TAed 9c AT R Y chd 1 4]0 R

R Z BREP T A% T F 3 H kS 4 #e(Figure of Merit) % 8 H#2
FHCE A TR pe S dp dicet B 2 58 4e58 (2)(Pontius etal., 2008) > # {8 4+ 0 5 1
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