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1. FminTed
1.1. ERAXHR
SRR Ol A B 5 R T AR
1.2. REFZE
RIE GRS, 4TIFRIE S SO, Aidi UrbanVCA v2.exe I EBSE
TR,
1.3. REARTYR

BR Urbanvca - O X
File Preprocessing Overall probability UrbanVCAModel Markov-based Prediction Help

€ THBOMA S

Layer 8 x

[[] Vector Layer
[] Raster Layer

Output 7 x

1.4, BHIEH5HEA
1.4.1.3% s p%

Y 3O SR 7y B TAL B L C B R R THEL 7, “ UrbanVCA #4107,
“CHURBEREERUN” & <WBY” 4, 36 RBEHU
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1.4.2. T.EHF:

HY “RESCIFFTIR S “HIHS SCIHTIT 7S “ RHA AT 3987, “ RESh A
57 A BEILEC B R MRS “UrbanVCA BRI
“PROANEE T UrbanVCA BB 7, “ By IRBIRBETIIN ” 55 “ T BAT” 4k

B UrbanvCA
File Preprocessing Overall probability UrbanVCA Model Markov-based Prediction Help

& S AR ® @ AR AR [
1.4.3. 5 & PR L

Z X T Bos CAT ISR IR AT GIS B F A ThRE, HohHs b ok
BEHE. OSSR, ST BRI C 2 ARG EEE.

Layer g x

v [m] Vector Layer

ChinaCity.shp

[ ] shenzhen Outborder shp
v Raster Layer

nightLight tif

1.4.4. H &% H X 15
XA T T R G, AR IR ) SR 2R

Output

2022-05-20-11:30:41 == Open Shp File D:/STUDY/CUG_Graduation/arcGisData/shenzhen_border/ChinaCity.shp.
2022-05-20-11:30:47 >> Open Shp File D/STUDY/CUG_Graduation/arcGisData/shenzhen_border/shenzhen_Outborder.shp.
2022-05-20-11:30:59 => Open Tiff File D:/STUDY/CUG_Graduation/softTest/normalization/nightTight tif.

1.4.5. %cdfs T ALAL X 355

2 T BoR ARG R ESCIE SIS SO, TR SR 7 S8R AT A 1Y
HE o
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B8 Open shape file

« v

> IhAERE > MyData (H:) * App * data >

HE ~ FEitse

St
D ER
# 3D
B wa
= Bs
TR
¥ F=
=3
W =&=
L. Windows (C:)
. DATA (D)
w MyData (H:)

N ER
data
density
test
uNorm
v <

v O P #F="data"

=~ O
e e S
2021/12/27 12:52 TR
2021/12/29 22:44 STk
2021/12/28 19:55 TR
2022/1/21 0:47 STk

IS (N):

V| *shp

1.4.7. 7 R EHE

O TEAE H 5 SR Gt 8 T P iR 52 BRI S A

BB error

pet

e layer is invalid

= information

o Please enter all parameters!

>

ER information

o The directory does not contain any files!

Yes

X

No
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2. XHERIER
2.1. HKIhge
2.1.1. XA
P R GV LTI TR s TR RS ] O, ATk AT

TR B SRR AE o 38 38 5% 75 BT T M R E S ARG IZ T AR RS AT 5
BRfE.

B8 Open shape file X
T > LthEERs > MyData (H:) > App » data » ~ | D £ #EE"data"
BR - SEETESE =- m @
— A & B 1S E s
b Pt data 2021/12/27 12:52 it
§ 30 density 2021/12/29 22:44 ik
m A test 2021/12/29 19:55 pra =
= Ee uNorm 2022/1/21 0:47 preies
¥ =
> BEFR
W =&
L. Windows (C:)
- DATA (D)
- MyData (H) v < >
SHEENY: | v| shp v

F7(0) BiE

FEA R GG 51 1 T RAS T oy “ITOFME SCfE” #28ll = , nTBbde 4T
RIS SO XS TEAE o 8 I e 5 7 BT I OIS SCAF RG2S S AR R G T )R
BRAE.

W AN SO G, RSt B e n] LA X I 7 P i K
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3. BUETIAL IR
3.1. HMFIAESALINEE
KT ET ISR, T8 B RO 1 R T ST AR AN B, A, A
BB TF R T “ MR B 4027 ThAg.
3.1.1. DRk %
PSR CHRTRALEE 7, (TR SR R R A,

AR Urbanvca
File Preprocessing Overall probability UrbanVCA Model Markov-based Prediction Help

i i \m
$ . Reclassification B‘ [] ;}b
x

~~ A2 DLPS split ‘

Layer
FATE AT PUEE TAA “ ORI E 3387 f2dl =, B R] 70T 3R A &
7rRIIEE, N EIFTR:

[#7  Match land use data




UrbanVCA: 5T BB 3 7 bt B B AR AU RLDURI Tl 28 e il FH 0B 9

% LanduseReclassify — 0 %

Reclassification parameter settings

Land use data before reclassification (.shp)

Field name of land use type

Number of reclassifications: |2 S |

New land use type field name after classification: | |

OK

Reclassification rule settings

Original land use type Land use Type after reclassification

Info: -1 in the land use type after reclassification indicates other land use without
considering land use change. (OPtional)

Output land use data after reclassification (.shp)

Reclassify

3.1.2. L H R H E 42k
e, EA A GLT B T 4 2500 L R B SO . B P AT T
S54RSS e R B SR, TR

Land use data before reclassification (_shp)

SeRlJa, ARG B s EdE T RIS R T Bed, B R R it
Rl FH SR Phe oot oL ) 5 B 44+

Field name of land use type
D LY

D
GRIDCODE

2, P E R ARG LA AR S e, DL 725 ORI I
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RIFTR B 5B A4 o

Number of reclassifications: |4

4k

New land use type field name after classification: |new1\'ame |

el ERSHIE R, il “OK” #Hl ARG HalRnE RN E,
PP AR 5 SRORE S5 SRR AT O~N-1 B g RIWT, 1R o

OK
Reclassification rule settings

Original land use type Land use Type after reclassification
1 city 0
2 farmland 2
3 garden 3
A ratar 1 W
< >

Info: -1 in the land use type after reclassification indicates other land use without
considering land use change. (OPtional)

(VE: “-17 FER g ts b R oRiZ8UE LR FI DL S R b AR % e84k, 1% ThfE
ik, JEED
e, P ERBEESREEIRNIRGTHE, Aidi “Reclassify” $%41R1HA] .,

Output land use data after reclassification (_shp)

Reclassify

N T PRESAFHEATIERE P 2 2, JFEF M Sem M D Reis AT i o, K
PFocE 7 HEWRSE, JHEra hatisirid b = BaBUe i, BEEIhaeslT
Ko
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& LanduseReclassify — O %

Reclassification parameter settings

Land use data before reclassification (.shp)
H:/UrbanVCA_proj/testData/data/test 2015 shp
Field name of land use type

DLMC

Number of reclassifications: 4 )
New land use type field name after classification: |[newName

OK

Reclassification rule settings

Info: -1 in the land use type after reclassification indicates other land use without
considering land use change. (OPtional)

Output land use data after reclassification (_shp)
H:/UrbanVCA_proj/testData/data/2015_new.shp

Reclassify

23 >> Finish (1.031 second)
5:09 >> Start...

5:11 >> Finish (2.07 second)
5:20 >> Start

5:21 >> Finish (1.186 second)
5:29 >> Start.

5:30 >> Finish (1.075 second)
5:34 == Start..

3.2. REFMSHI S ZINEE
3.2.1. ThREik £

s EA S S TRAC B 7, 75 55 SR e B X BBl At B - 4 (DLPS)
B
File Preprocessing Overall probability UrbanVCA Model Markov-based Prediction Help

g .. Reclassification BE‘ [1] 8>

AR DLPS split
LaYer & Mateh land use data E \

1]
ATt AT LLUEE T HA% “DLPS 704 ” %41 Eﬂ HIAIT I R sh by ¢
UK E TR, W R EFR:
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Buu LanduseDLPS - O X

DLPS splitting params
Input data before DLPS spliting:

Output data after DLPS spliting:
Max iteration 1 > Max parcel area

Field name of land use type after reclassification

Allowable multiply of standard deviation between parcel area and
average parcel area

v
4}

Run DLPS
Output

3.2.2. R ED A2

BT B FEAT 7 R R R LA R SO AR, DL RAL B R R R
TR B TR AT A

DLPS splitting params
Input data before DLPS spliting:

Output data after DLPS spliting:

W “HASCPRE R 15 e AT LU I R B S AR IR T AE

EFREA, NEPR:
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uu Select data before DLPS slpiting X
1T « UrbanVCA_proj *> testData > data > v | D P #E=R"data"
B~ FrEvitsk =+ ™ @
= N OB ERLEEE Z=E
D ER GeoVCA_logs 2022/5/17 11:14 prg=
P pus New File Geodatabase.gdb 2022/5/17 11:15 prat e
B s new_UrbanData 2022/5/17 11:15 g
. G) 2015.5hp 2021/2/7 21:38 SHP 3744
= sraw & 2018.5hp 2021/2/7 21:35 SHP =24
) (G 2015 _new.shp 2022/5/17 11:25 SHP 3zt
¥ T () test 2015.shp 2021/2/17 12:14 SHP 324t
=,
i =CS () test 2018.shp 2021/2/17 12:14 SHP 3zt
W =&
L. Windows (C:)
- DATA (D)
- MyData (H:) v < >
IAFE(N): | test 2015.shp V| shp(*.shp) v
FI7H(0) BiE

WG, AP FREREISRSE, AR ZEARR S S
FABIME . K5 LR R 7 B4 . For, SRR AR BB DI g =2«
BURAGE HZ R E N 2, HRERN 07, W RS2 B R 2wl S B &
B PRI . ShAS R K S HORCE S W T B s

Max iteration |1 = Max parcel area

Field name of land use type after reclassification

|OBJECTID v

SeAh, HEIRERREN 0 I, REXXHAKT “ Py bem A
+n*dStd”  HIHBERIEAT 5. TARbRHEZE 5 P S AR HEZE B VF RIS HL (n)
BE AW GRILN 3):

Allowable multiply of standard deviation between parcel area and
average parcel area

T ERSHE )G, M7 Al “Run DLPS” #24 BI Al HEAT 7032

Run DLPS

BeAk,  H P RAE H SRS R DI EIE AT 15 Lo
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Info 5 X

3.3. TFIBHBIBEAEINGE

e Fe 31 R FA AR AL RS (20 B EO N TR R bR 288 | iy B ]
Be R Ik, AT HERZE BN e 3R A AR AL 5 1 3R 2, A
IR T “ R FHEGREILE” ThAs.
3.3.1. ThREikE#

PSR CRETRANER 7, R s A e M R IR

File Preprocessing Overall probability UrbanVCAModel Markov-based Prediction Help

S . Reclassification FB% [i5] g,
X

~~ B8 DLPS split

Layer @ Match land use data
FAT AT DUE R TR b PP SR IT AR 40 ) B AT 47 T R i %
WEITEIhAE, R
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[ LanduseMatch - ] X

Land use data to be matched
Land use data before change

Field name of land use type

Land use data after change

Field name of land use type

Output the data after matching

Match

Info g X

3.3.2. b FH #ds UL
B, FH P54 5 N R P A5 A TS 1 R P S, DA % bR
KRR B4 . FA PR S M, AT AE SR R EHE

B LR AR, SRR Rt BaR A AT BERE R A R ISR T Beds .
JULE TR B A R R - 3R R A B G b 1) - B RIAT

Land use data to be matched
Land use data before change

Field name of land use type

Land use data after change

Field name of land use type

L¥

SERUE, e BLUG R 0 3t oR) A S DR A7 B A, iy “Match” $%4,
ARG B shia AT L HOR] B R VLB DI e -
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Output the data after matching

Match

S I R O R E B A2 BB : 1D before simulated. after. Pr. area.
centerX. centerY. Pg0. Pgl...Pgn. NO. N1...Nn. H/H1%R: ik 1D 545,
= bR AR A i P e P D L bR PRI AR S R 2 A L R
FAAS AL 5 b P AR L BRI R 7 MhER TR HUBRBROoAR R X bR 00 A
PRY HhHROR EONER O FFH HL S AL 0 SR R . HREUR JE SR 1 Rl 2 A
(R R R AR . HhHUR A ES n B A bR A R R TR AR | B 32 55 0 Fh A
2L AN L M B2 55 1 2SR (R SRS . Hh HZ 5 n B i 2
(IARIRN . dl B B A @SR, R BTR:

D before simulated after Pr centerX centery Pg0 Pg1 Pg2 Pg3 Pod NO N1
0 4 4 4 1 995242 4.047 2624 0.00000 0.00000 0.01000 0.00000 0.00000 226.58650 65.18
1 2 2 2 1 1931316 4353 . £.845 0.00000 0.00000 0.00000 0.00000 0.00000 156.29756 63.22
2 4 4 4 1 31470403 1.390 7615 0.00000 0.00000 0.00000 0.00000 0.00000 82.63017 1718
B 4 4 4 1 180,024 4.665 0.527 0.00000 0.00000 0.00000 0.00000 0.00000 13411854 113.18
4 0 0 0 1 5632.520 9.798 "1.302 0.00000 0.00000 0.00000 0.00000 0.00000 193.86280 4305
5 0 0 0 1 14002.342 6.702 5.212 0.00000 0.02000 0.00000 0.00000 0.00000 137.03221 50.30
6 4 4 4 1 828783 9.683 6478 0.01000 0.00000 0.00000 0.00000 0.00000 130.62466 322
7 a 0 0 1 791.812 3.932 34m 0.00000 0.00000 0.00000 0.00000 0.00000 154.73698 0.00
8 4 4 4 1 21152.570 5499 41 0.00000 0.00000 0.00000 0.00000 0.00000 152.85248 14.08

(B A 2RIET QGIS)
IeAh,  H P ATE B RS M D) Reig A7 1 L.

Info 5 X
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4, BIREREERITHEIRR
4.1, BAEZREREERITEINGE
4.1.1. DIReiEFE

SR B AR MR, T S Rk SRR R SRR
# (OP)”,

File DPreprocessing Overall probability UrbanVCAModel Markov-based Prediction Help
O @ calculate OP
€ e £,

st it T A ik e e © merrs s e
B EEE, R E R

@ LandusePgs - [m] X
Spatial auxiliary variables (tif) Select the Pg to convert to the current land use type
Tmages Path Y
The Pg to convert to the current land use type. Range: [0, 1] 8 x
Setting parameters
Data after matching (.shp)
Mining method of overall probability of development (Pg)
Random Forest v
D 030 Number of hidden layers: 20
Nu
- — -
Number of folds in k-fold cross-validation: |10
Output / Tnput Pg text data (.csv)
Output Pg data (shp)
Calculate
Info & x

4.1.2. SRR RN

HERESA Tff M msihiAsE, Hrad %4, B
R TEAE FP I R 2 S AR B A &, A R B s
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Spatial auxiliary variables (.tif)

Images Path ~

1 D:/STUDY/CUG_Graduation/softTest/normalization/dem.tif
2 D:/STUDY/CUG_Graduation/softTest/normalization/dis_highway.tif

3 D:/STUDY/CUG_Graduation/softTest/normalization/dis_railway.tif

W

WA, WP ES N EHOR A B UL B S (PR 3.3.2), W R s

Setting parameters

Data after matching (_shp)

| |
e, F RS P 7 AT BEBELARAR . PR S B AR R 955 2 ML ds 7 2

fA, hn] ERAMR 3 Pg (A
Mining method of overall probability of development (Pg)
Random Forest

Random Forest
Neural Network
Logistic Regression
Existing Pg text data

AR IR PSR A IR, R AL ) S HGHAT A, IR FIIZRE 2N Pg
SCAFIRAT B8 A2

. = N i jers: |2
OOB ratio- |O_30 v| umber of hidden layers: |20

Number of restarts: 10

Ak dr AN

Numb f trees: 90 = . C L
umber ot trees | Number of folds in k-fold cross-validation: |10

Output / Input Pg text data (_.csv)

R P IE R EEINE RN Pg 30, MIATRE AT GHIIAR. FiER Pg
A H.csv, AT N: “Pg0,Pgl...PegnID”, Hrh&p B ID M-t Hf)
AR UCHC A BB 5 R “ID” BT BEME (b AT 225 LR & 12515 2 1
Pg ). H P FRAE R B R Pg U AERR A2

Output / Input Pg text data (_.csv)

SER EIR W E R, H PR E BAR K R R SO A R R, e
“Calculation” #ZHHREIA], W1 FEFrs:
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Output Pg data (.shp)

| Calculate |

BAFRIRAL T R R R v A TR AETH S SE R, HP RIEA BN
FL A RAE T A IV 1 M SRR A R R R, R R

Select the Pg to convert to the current land use type

Pg0 ~

SRJe, B2 B ARSI A M SR A PR AR T S S ROR I, Bk
ANIE N RS VPN

Select the Pg to convert to the current land use type
Pg0 5
The Pg to convert to the current land use type. Range: [0, 1] F x

S MEAVRSSE S Y 5*\',4'3'-"'?:!5."7: J
Ao LRIV )
Ul bR 71 [l /N2 ﬁv-e"/zf@t

| ;-'7-“-—‘:#.: O\ y. = i _.‘J,;_l:. F}’ ',’Df >5T
Ol AT Pl
MRS L X T
WAL A (o} b%R'eY:
i S DESYRY: LT

a -‘-{{?'gaj IVEE Y8
A T AR

St ‘%gl_z__—-i!\\ﬁ@

2 =

>

e =
3‘=1 =

e AE H RS PR D RIS AT 1

Info & x

2022-05-17-22:25:04 >> Finish (42.672 second)

29K, FH P ] DABk iz b, BB UL T s R A A Jm PR 81 3R P
TRINE,
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PgO Pq1 Pg2 Pg3 Pg4
0.08889 0.27778 0.13333 0.12222 0.18889
0.13333 0.07778 0.11111 0.34444 0.27778
0.14444 0.15556 0.22222 0.40000 0.23333
0.14444 NULL‘ L % | | 0.17778 0.11111
0.02222 0.12222 0.08889 0.41111 0.17778
0.08889 0.27778 0.06667 0.38889 0.08889
0.07778 0.20000 0.07778 0.43333 0.16667
0.42222 0.12222 0.13333 0.33333 0.22222
0.06667 0.15556 0.35556 0.07778 0.30000

(B A 2RIET QGIS)
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5. UrbanVCA 2RI
5.1. UrbanVCA 1R BIt&EHIIHEE
5.1.1. BhRe ik

M B2 “UrbanVCA L7, 7R3 SR B i3 “UrbanVCA B
j:u ’70

File Preprocessing Owverall probability UrbanVCA Model Markov-based Prediction Help

S |n] % P2 BD BD AR UrbanvCA
, nfmis
~ = HU ‘O AR UrbanVCA with factors L

Layer 5 x [

T8 AT B TR UrbanVCA B 74 BB 1 ar4T9F Urbanvea
BOWIIIAE, I

PR LanduseVCA

Parameter settings

Data after calculating Pg (shp) Tteration FoM PA UA Kappa oA
Neighborhood radius: |s00.00

Iteration times [x

Restricted development data ( shp) (Optional)

Land use development needs (area) Conversation rules

® Defalt O Portion O Total

Info: The values in the table represent the area of land use change from column to row:

Output Simulation / Prediction dataset

Export accuracy table (.csv)

5.1.2. UrbanVCA FE A

H5E, AP HRESASER BRI RS (PRI 4.1.2), JFicEATEE
EAEAREL W0 F s

Parameter settings

Data after calculating Pg (_shp)

Neighborhood radius: |600_00 >

Iteration times: | 1 = |
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SR, R BEG IR IR & 2K LR 2R 2 (R A M TR R, a0 R B

7N
Land use development needs (area) = Conversation rules
@® Default (O Portion O Total
Type O Type 1 Type 2 Type 3 Type 4 ~

Type O 0.000 13871571.440 10241911.247 919757.837 7609403378  3:
Type 1l 29088066.285 0.000 185780.324 37418.183 2531932370 31
Type 2 48791157.864 1165600.783 0.000 108944163 3643784.605  5:
E\-’De 3 11942178.038 523300.357 102978.473 0.000 1178870.347 ;E v

Info: The values in the table represent the area of land use change from column to row.

e o 1 2 A 1 A 2 7 22 70 %o 82 D b R FH 28 R4 1] 1247 % 8 g = b ) FH 286
RIBGTHAR, AN RS R I SR RUR AR

SRJE P RTAR B 5 R B PR A Jee DX 3, S AR T 1 A S N PR X 4514 shp
A, ARG BB IEAL Tz IR XA A R A e G IhRERT i, AR,

Restricted development data (_shp) (Optional)

B, Ml E P e SN AT AR . Hr, e “Default” #on
ARG N BB R BT SR ST 45 2R kR “Portion” R Tl A
MBS SR A R 2 R AL T AR, B AR GER I OB SR e i
“Total” 7R M N B B 28 R FIR AL R R e AR, AR GER AN IE SR
M -

Land use development needs (area) ~ Conversation rules

@ Default () Portion () Total
Type O Type 1 Type 2 Type 3 Type 4 ~
Type O 0.000 13871571.440 10241911.247 919757.837 7609403378  3:
Type 1 29088066.285 0.000 185780.324 37428.183 2531932370 31
Type 2 48791157.864  1165600.783 0.000 108944.163 3643784.605 5t
E‘me 3 11942178.038 523300357 102978.473 0.000 1178870.347 )lE ¢

Info: The values in the table represent the area of land use change from column to row.
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Land use development needs (area) Conversation rules
(O Default @ Portion (O Total
Type 0 Type 1 Type 2 Type 3 Type 4 .

Twed 11942178038 523300357 102978473 0000 1178870347 13V

< >

Info: The values in the table represent the area of land use change from column to row.

Land use development needs (area) Conversation rules
) Default () Portion @ Total

Type 1 Type 2 Type 3 Type 4 Total ~
Type 0 13871571.440 10241911.247 919757.837 7609403.378

Type 135 0.000 185780.324 37428183 2531932.370 -
13mamza1s v
>

Type24  1165600.783 0.000 108944163 3643784.605

Tvpe 3 18 523300.357 102978.473 0.000 1178870.347
<

Info: The values in the table represent the area of land use change from column to row.

[, F i “Conversation rules” W 15 & A FHEE ALK, @ XhR
P B g B M T 2R T 2 T2 5 R AR Ak

Land use development needs (area)  Conversation rules

- e
Info: The values in the table represent the rules of land use change from column to row.
] R R 2R R AMEL R 7 1% 91 K I PR = S 1) FH 2R 5 ] 1247 5 I P = b o) 2
R, AN R - R FH 2 R AR 175 100 o
S RSB E S, H kA AE R R A 3 B SO R R AR, R
“Run” #ZHI B AT H 461217

Output Simulation / Prediction dataset

| Run |

e SSRCHEE T R A ERIUEE Cshp) FIX RO PR Ctxt)o X+
AR, R TP RS R 5 rT &R B “simulated” 7 BL %7 BUR



UrbanVCA:  F&T FLSEHHL 30 7 3R HT AR (RS0 B 2 e 0 e 24

RAN PR IR 2R R IEPIR S FEBE L TR 3.3.2),
BeAt,  H P RIAE H SRS AR D EIE AT 16 DL -

2022-05-18-10:59:43 >> Set land use data after calculating Pg D/STUDY/CUG_Graduation/softTest/4.shp_

BB e RS, S EA MR th B R OE RS B RS VPN S5 5, P
L A] i “Export accuracy table” %41, 5 HRE PR 45

Accuracy evaluation

Iteration FoM PA UA Kappa OA
1 0.0844 0.0930 0.4651 0.8250 09121
2 0.1454 0.1761 0.4430 0.8224 0.9098
0.1874 0.2470 0.4246 0.8180 0.9067
B 0.2095 0.2928 04121 0.8135 0.9038
5 02209 0.3236 0.3985 0.8090 0.9006
< >

Export accuracy table (.csv)

5.2. BMIMnEFHBY UrbanVCA 1R BYFEFUTHBE

%5 R B AT FU K R B B S U R Uy sUBOR -, Y 2 WF Fe e

EESHIWI NS Bl IRy it i o o SO 2 DI 1PN o
P = Pg * Pr = Q0 *x RA * Factor; * Factor, * ... * Factor,

Hrp, PgRom B KRB, PrfomiRlE 1, QFRWIRN, RA Rkl
X7, Factor, & SEX AN ¥

Pk, b 7 TSN SORIFAHRAT T, AR BTH I IF A 1 B I 5 (1
UrbanVCA 7.

TE: IZ3RAE R SR AT AR R R SO (VEIL 4.1.2) S:A B3B8 o w5 7
BeUL KM NAE , &R G2 436 5€ 5 BOE U B In AL, ACif sz 30 B n B 5 f9
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UrbanVCA R
5.2.1. DjReik$

sl S ERE Urban VCA AL 7, 7R 55 HY (52 50 rp e 5 I 55~ 9 UrbanVCA
IR
File Preprocessing Overall probability =UrbanVCAModel Markov-based Prediction Help

S [n] % 22 o0 0o m UrbanVCA
-~ a HU ‘O BD B. B8 UrbanVCA with factors L

Layer 8 X [

%

FAT AT B TR PN T UrbanVCA #mkess,” 4 B sy
FFF$ I 5 ) UrbanVCA BRI ThEE, a1 K K Fis:

BR LanduseVCAFactors - O X
Parameter settings Introduce more factors (Optional)
Data after calculating Pg (.shp) Tnfo: P=Pg * O * Pr  RA * Factor_1 * Factor 2 * .. * Factor_n
[ i Factor serial number Corresponding field name
Neighborhood radius [600.00 g
Tteration times [1 2|

Restricted development data (.shp) (Optional)

Land use development needs (area)  Conversation rules

@® Default O Portion O Total Add Remove

Accuracy evaluation

Iteration PA UA Kappa oA

Info: The values in the table represent the area of land use change from column to row

Output Simulation / Prediction dataset

Run Export accuracy table (osv)

5.2.2. F N 71 UrbanVCA FE YA

B, AP @RESABMAR SRR RS (PRI 4.1.2), JFiEATEEE
EHALEARE, W0 F s

Parameter settings

Data after calculating Pg (_shp)

Neighborhood radius: |600_00

Ak

Iteration times: | 1

4k

ERUE, RGie BENGETH T R & 28 HUOR A SR AL 2 TR AL R TR /N, 4 e

7N
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Land use development needs (area) Conversation rules

@ Default () Portion () Total
Type 0 Type 1 Type 2 Type 3 Type 4 ~
Type O 0.000 13871571440 10241911 247 919757 837 7609403 378  3:
Type1l 29088066.285 0.000 185780.324 37428183 2531932370 31
Type2 48791157864 1165600.783 0.000 108944 163 3643784.605  5:
Tvpe3 11942178.038 523300357 102978473 0.000 1178870347 :E 4

Info: The values in the table represent the area of land use change from column to row.
] v P 2 A6 P AN 2 TR 12 71 % IR PR b R FH S 2R 8 1] 2247 % 82 1) = b ) FH 36
RIMITHIAR, AN R8I A R 1 5

SRJE P RTAR B 5 R B PR A Jee DX 3, S AR T 1 A S N PR X 4814 shp
S, ARG RIS TR X A B A e G2 IhRERTE, AR ED.

Restricted development data (_shp) (Optional)

B, R A E PR soE BN AL A . o, 3 “Default” &R
RGUKH P S A BSMR SEBER T O GETH 45 28 3k “Portion” Roznml A
NBRE R IR R Z [ AR, HARGERH N e e g+
“Total” 7 i NE B 28 R FIR AL R R e AR, AR GER I AN IB SR

HIE

Land use development needs (area) Conversation rules

@ Default (O Portion (O Total
Type 0 Type 1 Type 2 Type 3 Type 4 ~
Type 0 0.000 13871571.440 10241911.247 919757837 7609403.378 32
Type 1 29088066.285 0.000 185780324 37428.183 2531932370 31
Type2 48791157864 1165600.783 0.000 108944163 3643784.605  5:
?093 11942178.038 523300.357 102978.473 0.000 1178870.347 35 N
Info: The values in the table represent the area of land use change from column to row.
Land use development needs (area) Conversation rules
(O Default @ Portion (0 Total
Type 0 Type 1 Type 2 Type 3 Type 4 ~

oo [ ) L Il R -
e | I e N S -

B o | e | s | e | soes B

< >

Info: The values in the table represent the area of land use change from column to row.
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Land use development needs (area) Conversation rules
() Default () Portion @ Total

Type 1 Type 2 Type 3 Type 4 Total ~
Type 0 13871571.440 10241911.247 919757.837 7609403.378

Type 15 0.000 185780.324 37428.183 2531932370 _
13741327215
>

Type 2 4  1165600.783 0.000 108944.163 3643784.605

Tvpe 3 18 523300.357 102978.473 0.000 1178870347
<

Info: The values in the table represent the area of land use change from column to row.

[Ey, F P R “Conversation rules” 7] 15 B E MR ALK, 18T XEHR
BV B R R BT 2 8] B 15 R AR AL

Land use development needs (area) =~ Conversation rules

Info: The values in the table represent the rules of land use change from column to row.

] v 1 2 A6 P AN 2 7 12 1 % IR PR b R FH S 2R 1] 247 % 82 ) = b ) FH 56
RUFIIE DL, A7 R& Lt A FH R AR ARG DL

K, P ATESIZ AR 1o SR A R SERTE B AR R o S
(PRI 4.1.2) Sbab I pT e v B A LA NAE, Rk R € 5 BN
T SERUE, FP T “Add” F1 “Remove” T BN DA 7 HEAT G I, 4n
FHIR:
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Introduce more factors (Optional)
Info: P=Pg* Q * Pr * RA * Factor_1 * Factor 2 * . * Factor n

Factor serial number Corresponding field name

1 N1 b

2 N3 ~

centerY A
Pgl

Pg2

Pg3

Add Pg4

NO

Accuracy evaluation N1

N2

Iteration PA UN3 v

Export accuracy table (.csv)

SE IR ERE A, HP RSP RIS RGBSk, Sl
“Run” 1ZH1BI ] FFIRIET -

Output Simulation / Prediction dataset

Run

e SRS T ORISR Cshp) ARSI EEVEAT Cxt)o 3T+
WA R, R TP R RS R 5 P A £ “simulated” 7B %7 BUX
RN LR T (B Ep RS FBS , EHL 3.3.2),

seAt,  H P RIAE H SRS A DI REIE AT 16 o

2022-05-18-10:59:43 >> Set land use data after calculating Pg D/STUDY/CUG_Graduation/softTest/4.shp.

IR TE RS, 2GR BB IOE ARG 2 R BN 4 R,
W A] i “Export accuracy table” %41, T HFEEETEN45 R
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6. DyIRFRIEFM R LR

6. 1. S/RBKREEFNINGE

BRI R R EE NN 1 st R, ARBIA BT IR R T AR B AR
L, SR AR R A I L3R SRR (A AL TR« IZAE W% A UrbanVCA 7Y
B “Total” Z40R: (PEW, 5.1.2 80 5.2.2), AT S L b I 35000
6.1.1. DhHELE %

TS A TR IRBETI 7, RS IS R AR R R B KBRS
File Preprocessing Overall probability UrbanVCA Model Markov-based Prediction Help
€ TABE@MMA QW Maskoven T

AT T LU TR T AR e N e T I 0 R et
Mzhee, wnrEpR:

[4] LanduseMarkov _ O %

Set land use parameters

Land use data before change

Field name of land use type

Corresponding year 2000

Land use data after change

Field name of land use type

Corresponding year |2010 3‘

Forecast year |2020 :‘

Set conversation rules

Set

Info: The values in the table represent the rules of land use change from column to row.

Output result (_csv)

Calculation

6.1.2. By /R BB T

H5E, BCEARAHT I A PR L AR AT R S e PR 3R TR
Aoy B LR AR AR A P Bl ot L AR 6y, R s
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Set land use parameters

Land use data before change

| =]
Field name of land use type

| ¥

Corresponding year |2DOD E”

TE: A 5% R F At oo ) 3R ISR T 7 B i L, AR L oM e
VLACTHRE

SRJe . WEAR ) AR Pl . AR 3R P S o I 0 = A 2
5 B Aa A S AR S 30RO o 2 A4, 3R s

Land use data after change
| [E—
Field name of land use type
| ¥

Corresponding year | 2010 E”

B, HP T BOE RNy, N Fs:
Forecastyer 2020 g
W P 75 00 R B n PR ) S5 AR ) S IR B8, o] o Set "4 1 IEAT RN % B
FH P 36 5 X0 A v (i 150 B s R 2R 2 (el 15 Rk AR FE AL

Set conversation rules

HH R A BB R A AR IS FR) R FH 2 R 5] 12247 0f 2 18 = b ) FH 2%
RUFIEDL, A7 RE Lt A FH R AR ARG DL

SN RS HE R, A RO 3 H B4R, IF S 0 Calculation”
FAHEp T,

Output result (_esv)

‘ Calculation ‘

WA, AR RS, R

\rea of each land use type before change ,

524272581172,
Area of each land use before change , 70.208287371733
Predicted area change of each land use type ,



UrbanVCA:  F&T B S HL 30 7 3R HY AR (RS0 A B 2 e 0 6t 31

Hor, g5 RSCfrp 55— 47 RN AT & L HO R SR AR, 28 AT ROR AL
LR F A BT AR, 58 =47 387 TUI A7 473 2% -k 3R B 28 AL R T AR B AR A i %
i B 2RI ) AR B AR A FH PR B AT B IR K N UrbanVCA 15
TR ) “Total” S808% (VEW 5.1.2 8 5.2.2), Mg B 3o FH i) .
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7. FENIRER
7.1, DNREIESFE

SRS “HER 7, AR SRR T BAT
File Preprocessing Owerall probability UrbanVCAModel Markov-based Prediction Help

€S IHARBHE@/RMAE S £, Aboutus |

%

P Ay DGl TRA “oTHAT” 24l 9” BRI R T 8,A1ThAE, Wik
B«

5 AboutUs - | bed

UrbanVCi4: Land-parcel based Urban Sinulation Application
Version 2.0.0

Copyright by HPSCILECUG
D Website: http://www. urbancomp. net

Note: Please use all English parameters, including paths, field names, etc. -~

Urban¥Ci is a Gecdl-based software for the simulation and prediction of wurban development and
land-use change process by using wector—based cellular automata (Yao et al. 2017).

Urban¥Ch has been well applied in the fields of land-parcel based urban land-use change process
analysis and urban planning.

UrbanVCh supports the display, reaming and imput/output of spatial data. UrbanVCh supperts
multi-rule mining meodels, multi-spatial wariable processing.

UrbanVCA was developed by the following laboratory:
High-Performance Spatial Computational Intelligzence Laboratory,
School of Geography and Information Engineering,

China University of Geosciences, Wuhan, China.
Http://www. urbanconp. net

Related references:
[1] Yae, Y., Liu, ., Li, ¥., Liu, P., Hong, Y., Zhang, Y., & Mai, E. (2017). Simulating urban
land—use changes at a large scale by integrating dynamic land parcel subdivision and vector-—

based cellular automata. Internatiocnal Journal of Geographical Infermation Science, 31(12), v

Caly

lrbanComp.net
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8. MR EEEM

1. X T AR I LR ssie . SRk, Btk rBsE, Eg— it
M43,

22 N TIRATAE F I R e T R R R R . R R B A R R A,
KGR R G

9. MANAFRSIRALTN
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