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1. FPERIT 48
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COREHE. MR EE” 1 “CSV U R 4, SRR EoR a2
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Layers g x
~ @ Vector Layer
B = Cities Oshp
~ [ Raster Layer
[ & wh_lucc2000_6_1000.tif
~ [ C8VFile
O [ ity - gdpesv

At T EACER A B, R DT OT SRR GIS ThEEAH S ks, REHE
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1.4.4. HdE v PAL X 35k

2T BoR ARG R E S S SO, RN SCRF 0 K53 F
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& CoCAv200 — o X
File DataPreprocessing PLUS Mode! DensityCA CoCA Help

BER2QHE X . A BCoIWE OCiMIBd OR

Layers & x
(] Vector Layer
v @ Raster Layer
[ » opsif
B ¥ 1and2000-4.6if
() CSVFile

1.4.5. DJREXTIEAE
ZAHEAE A T 3 5N 5 R A SR i

£ Open vector file X
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1.4.6. FH PRI TEHE

O TEAE 5 R G T P R 52 BoIRaS RA

BE error X

e layer is invalid

[® 7 Information >

o Unable to classify. Caused by invalid field name.

Yes No

[® 7 Information x

The current attribute field contains too many elements,
which is not conducive to reclassification!

Yes No
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2. MR RINRE
2.1 EARINRE
2.1.1. Bl
At File H 3% R Open Vector Layer 5§ S 5424 1 Bl b - FIF R B R &=
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£ Open vector file X
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AN = 7 (EnsEi ESie
St taiFEiAE
e CoCA 2021/12/27 15:56 3z
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£ Open raster file X
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(I SCAR S ARAFIZ N FAAR R GEHEAT IR B4

£ Open CSV file X
1 « x64 * RelwithDe... > v O £ $#3%"RelwithDebinfo"
ER - MR =- O @
~
N ER EM A "
st BRI
CoCA 2021/12/27 15:56 3z
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£ Select Project Save Path X
1 « x64 » RelwithDe... » v @] 2 #FE"RelwithDebinfo"

HE ~ gk SE ®

N ER Enrg=) ESha
3 BiEAE
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& Attribute Table of "GBA_city_testshp” ? *

Shape_Leng Shape_Ares ENAME

31466, 61339299998 7231989540, 6999985556  Guangzhou

z 202 394805, 31605500003 1945386718, 30999994278  Shenzhen

3 203 551001, 14153300005 1583741168, 0000000000 Zhubai

4 205 B53273. 22037200000 3803571305, 11000013351 Foshan

5 208 1003393, 87444000004 5404548841, 66299934741 Tiangmen
& 209 §05256. BT622699990 | 14978637074, 60000035147 Zhaoqing
7 Z10 977010, 23752499996 11328809470, 39999961953 Hul zhou

g 216 285140, 23223300002 2453550842, 30999554273 Dongzuan
a 217 225333, 00506500000 1748694377 72000002561  Zhongshan
10 370 BOZ041. 744326599509 1116817436, 44000005722 Hongkoeng
11 371 BOBZ5, 30491090000 34034727, 16240000188 Macao

2.1.4 3B AR EEREE

s CORPRYRTERMERE” I, RIADEE P EE T S s ek
HiS R E .
214455514k

U HERAE R BIE NR B R, fh CRmARSST EW, TR
R RS
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&% Symbolization - [m] X

Property Symbolization ~ Annotation

Name: GBA_city_test.shp
Path: DExperiment/CoCA/dwg-data/dataitest GBA_city_test.shp
Storage: ESRI Shapefile
Geometry: 3
CRS: EPSG:4326 - WGS 84 - Geographic
Estent: ((-77360.8, 2.3008:+06):(338517, 2.70373+06))
Featurs count: 11
Field: OBJECTID
OBJECTID
Shape_Leng
Shape_Area
ENAME

Property T R K ZHIREASE, BEEELIR. Bt A7
P ERRM . ZH RS, BhpVal . EREHAMEIE Rt BRI
1§ symbolization - u] 4

Property Symbolization Annotation

Setup Corresponding Colors and Values for Each Land Use Type

Classification ~
Value OBJECTID ~
Label OBIECTID ~

Land Use Code Land Use Type Color Selection Color
Classify (-] Delete All
OK Cancel

Symbolization T R] Lok & & 2 IR BT 0 K FFE gy, Hdpr “0287 1
7 HE Classiicaion AR Y I R AR A TR AT
RS TiE, T FBAE” FRHE, AR T RS F A T T kN

Eﬁg -Value OBJECTID e
“RREET TN AR AT 2 AT R T AT AR B T B
Lahel OEJECTID ~

R “CFBAE” MRAEE T AR B, R DU R A, JFEOR
FH P Bk 7 B AE -
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[®7 Information X

o Unable to classify. Caused by invalid field name.

Yes No

(BB SRR, A 87 P, BIRTIT Y0 2 HOT KA.
IE LTI B

¥ symbolization = [m] *

Property Symbolization Annotation

Setup Corresponding Colors and Values for Each Land Use Type

Classification ~
Value typs20 ~
Label type ~
Land Use Code Land Use Type Caolor Selection Color

12 forest Set Color _
21 cropland Set Color _
33 grassland Set Color

40 construction Set Color _
54 water Set Color _

Classify - (-] Delete All
OK Cancel

BAR et TR —AN” Hel T AL A s R, R
I

sk MR sl @ ALK B AT /N5 R

O -

s CMBRFTA L e Dot T DlmRR B AT SRR,

NETRENE . AL IR P AE S A5 K5I8 T RIHE TR > S HIE S5 hR4%
Ba, EFrdr “0R” WH S BT OISR ER RSB E .
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TERAHG, M &I e Ewre e AR Bk
Z407F B s ) 5 T ORAR T 7 7 EAB 02 B -

£% Select the color of this label x
B calors
HEEEEEN
EEEEEN
EEEEEN
EEEEEN
HEEEENE
EEEENT
Pick Soreen Cole
Hue: 146 [3]  Red: 85 [3]
Custon sol Sat: 187 [3 Green: 205 [3]
OOoOoOOoogQ wal: 205 2] Blue: 120 [2]
DDDDDDDD #lpha channel: 255@
Add to Custom Col. HIML. Wﬁi
Canel

GEREIESEE, aE s el ® ) e <R

PE” S, R TR X s M REAT A S A TE SR R EZ AR, Bl
5% B s -

DEERON XA FCoPWE HCHMBIBR DR
Layens 8 x
~ @ Vector Layer

) 18 Cities 9.shp
@ ) GBA bourder_district shp.
~ [ Raster Layer
O ¥ wh_10ec2000_6_1000.6f
O ¥ 1aad2000 6
v [ CsvFa
O D aty-gpesv

Annotation T A] PATEE &R _F R IRXT B 7B,
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£ Symbolization

- a
Property  Symbolization  Annotation
Aanotation Text
Annotation Field
OBECTD v
Aanotation Style
Font SimSun
Size 9
Bold 0
Ttaties 0
Preview Example!
oK Cancel
VRl N —
S, VR B T R I
Hr, IRTEHTERERERRNTE.
Annotation Text
Annotation Field:
OBJECTID
it Font B4 4k
7 Select Font
Font Font style Size
Regular &
Adobe Devanagari Regular 6
Agency FB I Bold 7
Algerian Bold ltalic 8
Arial Italic 9
Arial Black 10
Arial Narrow 1
Arial Rounded MT Bold 12
Bahnschrift 14
Effects Sample

[ strikecut

[ Underline AuBbYyEL
Writing System
Ay

Cancl

i Color B Akt

5¥ Select the color of this abel

Basic colers

Al
Fick Sereen Color

Hue: 146 [3 Red: 55 [3]
Sat: 187 [Z] Green: 205 [7]
val: 208 [2]  Blue: 120

Klpha chennel: 255 [3]

Custem colers

I
I o

Add to Custom Colors HIML: #37cd?6

Cancal

14
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ROR A«

& CoCAv200 - m] X
File DataPreprocessing PLUSModel Density CA CoCA  Help
DR OE XA BCOIWE ML OR
Layers & X
~ @ Vector Layer

8 (& GBA bourder_city.shp

¥ ([0 Raster Layer
O # oPsif

O ¥ 1and2000-4.tif
v [J CSVFile
O @ city-gdp.esv

2145 BBEE
Ml BB R, B R BRI
2.1.5. MR EESRE AR GIS TRk £

fi s FERE RS AR R, S ARSI e R, s
“UiEIEE 7. CEBEATTERERET. el “BREE” ATk
2.15.1. 463 E =

s AR R, B R RS O 1 2 DL e B A A R
A AL X358 P 27
2.15.2. M aiEEE)E

Mk CRPEEURTERIERE” KT, BRI RO AT S
2.153.% 54k

F AT E R E BRI BT, S CYmBEMS RS T R, FT R
1% B R S T
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5E symbolization - m] X
Property  Symbolization  Single-band Pseude Color

Name: land2000-4.tif

Path: D-/Experiment/CoCA/dwg-data‘dataLanduseDatas/land2000-4. tif
Row Count: 315

Col Count: 416

Data Type: Byte

Estent: ((-77022.6, 2.70554+06), (237977, 2.28854¢+06))

Band Count: 1

Band 1:

Minimum Value: 1

Masimum Value: 4

Property il B ik H K ERRASH, BHEEZEAIR. BE. 28R
P72, Yol BRI RN I B S 2= 1 B KB A /M

4% symbolization - [m] X

Property  Symbolization  Single-band Pssudo Coler

Display
Red Band Band 1 ~
Maximum 11856000 + Minimum 0.00 +
Green Band Band 1 ~
Maximum 118560.00 < Minimum 0.00 <
Btue Band Band 1 v
Maximum 118560.00 < Minimum 0.00 s
Histogram
a9 - Band 1
0.8 -
0.6
&
g
3
=3
@
H
LI
0.2
0
— —T — ———
o 20, 000 40, 000 60,000 80,000 100, 000
Pizel Value
OK Cancel

Symbolization 5T RI EAGETH AN [RIJ BCAE FH P 48 5 1R 2 V0 B Y RO
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&% symbolization
Propety  Symbolization  Single band Pseudo Color

Properties (Double click to change)

Code Condition
1h 1o
2175 =175
323 >23

4323 >3.23

Number of Categories
4 =

OK Cancel

Single-band Pseudo Color 51 R] LLX 3 Btk AT Dy B L 7k . FH P A BAAE
Number of Categories /1% & 73 25%(, i Color HEgEi . RERUWI TR

& CoCAV200 = o X

File DataPreprocessing PLUSModel Density CA CoCA Help
DR oH X.aBCoIVEACEHCMMBBD OR

Layers 8 x
~ [ Vector Layer

(0 (6 GBA_bourder_city.shp

v @ Raster Layer

O » or:if

[ ¥ 12nd2000-4.tif

8 ¥ popu2000.tif

v [ CSVFile

O @ city-gdp.esv

2.1.5.4 K E
il “FERRIEZ” BT, BT P AT B R B
2.1.6. CSV HEFAThRe k%
i TR AR CSV BUR, A T R S, B IOk

17
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. “BBREE” mATEE.
2.1.6.1. AT

st “ICRTRGE” T, Al AU ) CSV ik

B preview CSV

1 2 =
1 0.00000000 32.00000000

2 000000000 £1.00000000

3 0.00000000 73.00000000

4 000000000 84.00000000

5 0.00000000 90.00000000

6 000000000 96.00000000

7 0.00000000 102.00000000

8 000000000 102.00000000

9 0.00000000 113.00000000

10 0.00000000 117.00000000

11 0.00000000 123.00000000

12 0.00000000 129.00000000

13 000000000 134,00000000

14 0.00000000 138.00000000

15 0.00000000 141.00000000 v

2.1.6.2. %K E

st “PERIER 7 e, Rl ik i) CSV HEfhs.
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3. HEFTALIE
3.1. BB ENL-E B

LT E T AT R IR A UOR] F B4 ) NoData {8, T J5 82 1R FH AR (A5
P, TER A AR RS N iz RS, AN LTI, A 0. 5
£ GIS AR IAT H EAT AH S HiHfE ) NoDatta A5 A7 R U T /5 2EAT i3 4T

£ 1 FH IR 7 A S AR e, Ry “ B R - i E A
FTHFXS L ST o

5 Define NoData Value - O *

Define NoData Value (The codes of land use types should be consecutive integers and start from 1, not 0)
Properties of Land Use Type (Double click to change)

Land Use Code NoData Option Pixel Statistics

1127  vafid Data 73026

valid Data 34039
il valid Diata 10994
43 valid Data 3912
54 valid Diata 7049

Cutput
Caneel Aceept

Hrr Land Use Code 41 /it 445 JC {8, Pixel Statistics 41 il 7~ 4 NAZ 7T
EERFENEH . FER LR RIS A, BN 1 H4R. PR
7 NoData Option T ] valid Data 7] LUK TR R SR AE BON B, AN T
R

FE Output 1 iy o+ B R AT R g RS BB A

TELE RN, ARSI E 2 S I A RR 0% M S ) R R
HARBRAE RIS, 5023 IR AE

B | information *

8 | information it

o The file selected is not a raster file! 0
Yes No

No land use data

19
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3.2. BIRIENL-E R4
BEDh A R R R AR AT R RFR AR, DLSCRMARIO R AR, F
R I BT (S P SR AR G —

s “HEE AR AL BT, FTOFXR RIS . PRSP I B e 5
T, MEREEAh R AT R AR, DU S .

[@ Resampling - O *

Add the file to this module, select the base image and change the resolution without changing the actual geographical range. (Note: Double click to

identify the base file, select the file and press delete to remove it.)

Pending Files
Path Name Data Type Width Height Band Count Finish
Target Params
Width
1 S
Height
1 8
Output Path
Run

Fi P 5.5 Pending Files /90 === #f AMHS SCHE, Pending Files H )& 4%
BRI ANEAR N HEAE E .

Pending Files

20
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7t Target Params H & B 5K AF J5 AN 58

Target Params
Width

1000
Height

1000]

7t Output Path F1 ¥ B % tH #64%, Al run .

Output Path

D:Expeniment/CoCA/Data

3.3. BUEEN{L-)13—1k
ST A6 3 B % [ SR KR AT U0 — b A FE, AR R A A 0~1 [
WS ROE, 16 T J5 S0 S R R R A

s “HEE -4 BT, FTOTR RIS . PR LR B Bdhs
AINB LS, R HAEAL .

[i1] Marmalize = m} X
Add files to this module to normalise the various types of single band data. (Note: Select the file and press the delete key to delete)
Pending Files
Path Name Data Type Width Height Band Count Finish
Output Path
Bun

Fi 7 iy Pending Files H ) T AMHE SCE, Pending Files 13

B RN BRI AE B
£ Output Path 71 15 B 4 1 #84%, sy run .

Output Path

D:Experiment/CoCA/Data

Fun

3.4. BIRIENML-EiIR %

BT 3 O i B R AT E B ERAE, SR BRSOV AR R,

21
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TE T N AR AT P A Bt B R Fr 8 — B AR AR R
sy R IENA- B GBI FTIPX A R B B it
AP S, R R .

="' Reprojection = a X

Add files to this module to reproject the various types of single band data. (Note: Select the file and press the delete key to delete)
Pending Files

Path Name Data Tvpe Width Height Band Count Finish

Target Params

Target Raster File

Output Path

Bun

F P riifi Pending Files L =oo 4 AMIM& SCA4, Pending Files HH 155

M SR N BRI FE A B
7t Target Raster File /11 & H Frtith% SO, Output Path H 15 & i H B§ 45

Target Params

Target Raster File

Output Path

Fih Run, B R BOSOR ( 5 % R Gk L ARMIME SCHER 5% R 46
I
3.5. ZE (85 HT- B SR 8] T ==

DR X ERR N L . LB IOEL MR AT R B B, DB T RS
AIE B AR UL 5 AROR R SR BT 5

sy “AE M- E AR GEI, FTOFXS A . P RS e s n 21
SRS, XHESHEERET o BURR, FFEE S B AR s s AT B O .

22
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I
[ Natural Breaks = o X

Note: This method allows for segmented clustering of conti data and discretization of the data by finding the natural
break points.

Paras

Input Images

Path Name Data Type Width Height Band

Output Path

Ezpected Number of Categories
3

Fi P78 Input Image " % B JR 45%0d%, s Expected Number of Categories
B ARG 3L, 7E Output Image % & Hi R 1% .

3.6. R P H-Se T F RS

e “ NN T A I, ST ST . P B A R
ST, 7T ASCHHI R S8 A [ B 1 (AT AR 57

75 BV RN M T S A T ST o LV O MR SR 5, R P 7
P RE i 7 B AH SR B o

J£ Raster Calculator - o X

Band Calculator

Enprassions (double-click to sxecute)

Create Expressions (Enter to add to the list of expressions)

Output Path

Band Reference (Doubl click to add)

Band Number Band
1 band(00) "popu2000.tif' Band: 0
2 band(10) "land2000-4 tif" Band: 0

Fi AT LA Create Expressions 16 %43\, Band Reference 4% HAl &
A A e 1 A B, FH P ORGE RO AR FOID N 21 24 i R s .
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Band Reference (Double click to add)

Band Number Band
1 band(00) "land2000-4.tif" Band: 0

P B e RIB 5, s Bl 75 ) PLRERIEAE N Expressions A

Expressions (double-click to execute)

Expression
1 "band(00)"*"band(00)"

FI1 € Output Path s i B B2, ik 22k s 2 i A s B 48 SR
it
3.7. Bl 7 R-FEmE 73K

I S S NEE | N = S Y P 8 DA D VA T E DR 2 S € I
PSSR, AT DA MR B BT A B 2K

7 B R A T AR A T S P SN IS B S, R A
P2 e il T ZHR AT R AR BB TR, JF A Input Raster File Y] #t.

. Unsupervised Classification o X

Raster Data Classification
Parameter Seitings

Input Raster File
D: i CA/dwq-data/dataL anduseDatas land2000-4 i v

Clustering Methods
Iemeans elustering algorithm { kmeans) v

Expected Number of Categories

Output Path

8 Save as single-band image
Classify

Legend
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F P st Clustering Methods YJ#:3E 15 B 12827775, £ Expected Number
of Categories Expected % B 5K 154, 7£ Output Path ik B Hikie, I
R 3 R T ARAT N BRI B, iy Classify S8 R R T - 45 3. 73 2Rek
RIFE 21 Legend H Bor, FFEsINEIFE A . Property

Legend

class

3.8 Bl mk-mE DR

sy BB R-ME 287 RI, FTITPXS LA . P RIS Kt s n 2
SRS, AT UG RS Bt AT B K

BT R AR S TSR A T S SIS B TR, P A
FHAZ DI RE AT T B4R AR R N B E S i
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5 Supervised Classification = =) X

Image Preview Raster Data Classification

Parameter Settings

Current Category Color

Add Category Delete Category

Supervisory Classification

Input Raster File
D-Experiment/CoCA/dwg-data/dataLanduseDatasland2000-4.tif
Methods

Random Forest v
Output Path

) Save as single-band image

s " { Classify

Output

2024-01-13 17:10:55 >> The current processing raster image is: D Experiment/CoCA/dwy-data/dataLanduseDatas1and2000-4.tif
2024-01-15 17:10:55 >> Initialization parameters..
2024-01-13 17:10:55 >> The current processing raster image is: D-Experiment/CoCA/dwg-data/dataLanduseDatas1and2000-4.tif

Fp e A Bstesory chnamok . ZEBAHE ARG T,

msednla, Rt MR E) Current #E N Z IR g AR, 7 AT LLAE Image
Preview SR FIEHE PR IZIHIN R o ARIETE N i ZE BRI AL, PR o
S X I ARE o

Image Preview Raster Data Classification

Parameter Settings

Current Category Color

o e [

Add Category Delete Category

Supsrvisory Classification

Input Raster File

DiEsp "oC A/dwq-data'dataLanduseDatas land2000-4.tif

Methods
Random Forest ~
Output Path

18 Save as single-band image

‘ _r,‘l : {_ Classify
i P it Methods D135 1575 43 2610712, {E Output Raster Path 115 & i
BiE, IR T R BRI Al Lusity

SERT I E5 IR . A5 P B S EAT AR, 25 PR
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4, FF PLUS =B = #0F| FH T L ThEE
4.1. IZEVF i R X 15

AR EAE “PLUS Model 7, 7E5 H RS B R 1 $ “Extract Land
Expansion”,

£ CoCAv200
File DataPreprocessing PLUS Model Density CA  CoCA  Help
Dy O et heEuBBs OR

Calculate Overall Development Probability
Layers i

= Self Adaptive Inertia and Competition Mechanism CA
v [ Vector Layer ]
() [E) GBA_ourc &1 Markov Chain
v [] Raster Layer [ Precision Validation
[J ¥ 1nd20004: @ Recover Density Data

FATE AT LLE T 2R “Extract Land Expansion” ﬁi%ﬂﬁﬁ Bl 4T T3k FH
PRI DR, R E TR

= Extract Land Expansion = O X
Note: If only the changed land is considered, the changed land type will be extracted and the non-changed land
will be set to Nodata.

Land-Use Data

Previous land-use data

Subsequent land-use data

Qutput Path

Run

R sy “Previous Land-use data”. “Subsequent Land-use data” F1
“Output Path” 45 il 4240 , E5H B ST IR BN TEAE H K TRk

FEARAC AT S BE A7 s A . AR o B A7 AR . ANBR B9 5K P %k
oAU AT

SER)E, A “Run” #2401 o

PATY TR I MBS B Th RE
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42 TTHE SR L RHEE

i EAE “PLUS Model 7, 7235 H {2 B ik £ “ Calculate Overall
Development Probability 7.

& CoCAv200

File Data Preprocessing PLUS Model Density CA  CoCA  Help
| 2 S Extract Land Expansion C oM B8 g@ @ g
Layers (& Caleulate Owerall Development Probability
~ [ Vector Layer Self Adaptive Inertia and Competition Mechanism CA
O) &) GBA_boure 8] Markow Chain

~ [ Raster Layer | Precision Validation
[] & 1and20004. @ Recover Density Data
M e Tite L

FATE AT PUEN T 242 “Calculate Overall Development Probability ” 241
C BT IF s R R S A, Pz

(& Calculate Overall Development Probability

Subsequent Land-use Samples
Land Use Data

NoData Value

Driving Data (Select and press the delets key to delete)

Input Samples Path

Related Params

Mining method of overall development probability

random forest ~
Sampling rule
© Uniform Sampling ) Random Sampling (O Marmal Samping () Stationary Sampting

Sampling Rate (1/1000) 300

Sammple il data (Polygon vector data)

Sammple il data (Point data)

RF-based Paras NN-based Paras

Decision Trees Number 80

Output Pe Path

Convert

G, miidi “Land Use Data” WHIFZEL -, KRG HBNHR TG
NE, P 75 G AT 20 BRI A5 00 F gy sk B

¥, s “Driving Data” FHZ4L 1, RGXHIHEHXEHE,
FI P 5 1 B4 3 — A AR PRSI SR 3R )[R 3R a4
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Driving Data (Select and press the delete key to delete)

Input Samples Path

SEJE, fE “Mining method of overall development probability” K FiAE 4735k
PO R MR 42877, BRUCHBENLAR AR AL . 40 F o

Mining method of overall development probability

A
neural natwork

5, 1 “Sampling rule” FEFEHUNRFE . FEALRAE. FRFE. #5
KFE, WTRFR:

Sampling rule
© Uniform Sampling () Random Sampling () Manual Sampling () Stationary Sampling

A RFENBENLCRAEE, FFIEI “Sampling Rate” B RAER KN, W1 R Fis:

Sampling Rate (1/1000) 300 <

i RMENTBRAE, B “Sampling File data (Polygon vector data)” § A
e & FRRE X I shp S0, 407 fios:

Sampile file data (Polygon vector data)

Forbr, 8 KAE X3 shp STHFHIEEE g X9 R — 4552 XTG£ 14 0%
T HHfE

R FENERAS SRR, Ti@id “Sampling File data (Point data)” 5 A5 & R AE
BOThL B, 4R s

Sampile file data (Point data)

Horb, R KGO BB 2O “AT5, SIS, 7, B
NHR:
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B, WRiE RPN SRR AR 28 77, 18 “RF-based Params”
g, “NN-based Params” F & EHTSH, 40 FFis:

RF-based Params MNN-based Params

e, fE “Output Pg Path” o1 g%t oo, ZEFH AR EAE i
B R SRR ARSI E, R s
Output Pg Path

mir “OK” RGERIFIRHAT SRR MR P 9298, FFE/A Log H &

ARDREPATIRGS, 417 F P
Output

2024-01-14 20:33:39 > Initializing the
model...

2024-01-14 20:33:39 >> Launching the
PLUS-CA model...

2024-01-14 20:33:39 > Iteration 1.
2024-01-14 20:56:00 >> Result iz zaved to
D:Experiment/CoCAldwg-data'test result/
plus/1Ef.

2024-01-14 20:56:00 > Iteration 2.
2024-01-14 20:56:00 >> Result iz zaved to
D:Experiment/CoCAldwg-data'test result/
plus2.bf.

4.3. Bi&RL CA 151l

MRS “PLUS Model”, 753 H FSE 1k $E “ Self Adaptive Inertia

and Competition Mechanism CA”,

& CoCAvV200
File DataPreprocessing PLUS Model Density CA CoCA  Help

4 b 2 “%  Estract Land Expansion P ¢ ad @. @ i@_ @ ﬂ

(5 Calculate Overall Development Probability

Layers

v [ Vector Layer L= SelfAdaphve Inertia and Competition Mechanism CA
() [62) GBA_bourc 8 Markov Chain

~ [ Raster Layer | Precision Validation
[] & 1tand20004. ® Recover Density Data

[ T

A AT LA T 2 A% “Self Adaptive Inertia and Competition Mechanism
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CA” T2 RIATHT FFAAUIR iy L M AR D e sk, 4 T B s«

Land-use Change Simulation by PLUS Model

- a X
Simulation Result Accuracy Evaluation Basic Params Outpr
Iteration FoM PA UA Iteration Rounds. 10 o
Land-use Data
Land-use Data (Reference)
PgFile Path
‘Constrain File Path
‘Neighborhood Size
Patch Generate
Step Size
Land-yseDemand ~ CostMatrix  Weights Dk Weights
“hange Curve of Various Land Parcels “hange Curw Accuracy Indice:
1,000 1
00 08
Fos
600
[.d b 1@ Use Default Symbolization Plan
] Bos :
400
h| <02
200
o3
:
o 200 400 600 800 1.000
= N N ~ N = -
== T s [ Iteration Founds 10 =
g 1Y u il

WEARRBEARIERAE, S BACR AR B E AR .
SRIG, MR AT “Land-use Data”. “Land-use Data (Reference)”. “Pg File

Path” F1 “Constrain File Path” 751|424 » TEHH SO Jeak PR

TEAE AP AR R I AL AL I B0 S S A A7 TR A . AR AL i S M s A7 T A2
PG SCAFAF RO AR AN R BB 5 SCARAF TR A% 21 Pl

Land-use Data

Land-uss Data (Feference)

Pg File Path

Constrain File Path

1, “Constrain File Path” ThAEAMLHIREE KA KR8, BRI 2. 25
A, TSR AU F— MBI A& 0. 1 /7 GByte #
WHEE. 0 RRAE bR B, 1FRRWR .

RGBT ELA BB BT 75 A S50, 7E “Neighborhood Size” 45
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5 T 4053/ torond s : S % “patch
Generate” 77l 15 B 32 I3 3R UK /] \Patch Generate 090
7L “Step Size” Al B KK /s s o

il “Land-use Demand” R4, 7ESEHAORAEHE R TR

SCE A SRR JEEH I CSV U, CSV SUHFIIHE A -
“Type_1,Type 2,Type 3...Type n” 4/ BUGiZIIAE, N ARGEINAL RS

T RE B s Gt 02 RIS AR AL H o 45 A AT AR 1T, =
A LA T PP 2 2 SR N Ji5 2 Hy R B RBE TH SRR e b gk B SO

Land-use Demand ~ Cost Matrix =~ Weights =~ Dk Weights

Typel Typel Type3 Typed
Future Pixel Number  / ' '

Wdi “Cost Matrix” HFIFEHAERE, BT E @ & SRR AL A R 61, 40
THR (FoR Type 1 AT 4L A Type 2):

Land-use Demand ~ CostMatrix  Weights Dk Weights

Typel Typel Type3 Typed

e 1 e I e
-2 [ R
-3 [ R

Wi “Weights” A1 SRR, RIES H X EHE S E E S FH S AL Y
RRIALE KA, BRI Lo WH o
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Land-use Demand ~ Cost Matrix =~ Weights Dk Weights

Typel Typel Type3 Typed
Weight of Neighborhood 1 1 1

Wit “Dk Weights” A1) Dk BUEE, A] 75 H OO TEAE A H e S5 FH Hb 2R 7Y
(1) DK ALE RN, BRINA 1o @1 R s

Land-use Demand  CostMatrix ~ Weights Dk Weights

Typel Typel Type3d Typed

Weight of Dk - 1 1 1

fE ISR ETRUE, R EEE XA FEMIE EoRR S, TRl
“Use Default Symbolization Plan” & i%HE

B8 Use Defanlt Symbolization Plan

Set Symbolic Scheme E&ﬂq g Equ‘%{%ﬁ% . }:I—:_';T-_'} “@ Set
Symbolic Scheme” {241l Set Symbofic Scheme CIYYEUN

I R S i E R BT S

2 Land-use Scheme = a

X

Properties of Land Use Type (Double click to changs)

Land Use Code NeData Option Pixel Statistics Name Calor
12 valid Data 34197 Typel _
21 valid Data 12760 Typel _
33 valid Data 6230 Type3 _
44 walid Data 4807 Typed _

OK
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R A SRAN B, BRI AT B 22 4 s 1 S TR AR Y = Az iz
FR G

@) Select the color of this label

Fasie colo

=
as1 colors ‘
NN

EEEEEEN

I ]

I

L1 ] 1 | ==

Fick Sereen Color

Moe: 200 3]  ERed 0 [

Sat: 265 3 Greem: 170 [3]

Cuztom col

I I I val: 265 (3] Blue: 255 5]
I Hpha chennel: 255 [5]

Add te Custem Colors HIML: #00aaff

Canoel
s cok” Hl AT se s U B R,

NTEFIEE 5T, FAE “Output File Path of Simulation Result” ZhfgH &5
dAl e, FEBR AR PR A S (R AR R

Output File Path of Simulation Result

R4l “Export Parameter File” Esport Parameter Fle ()
ALK 4 SR A 2805 B UL XML USSR AF IR S .
I JE AE A T R T %4 “Run” Run

BIVRT B St AT 3Ty TR H SRR AR, R B R -
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Land-use Change Simulation by PLUS Model

Simulation Result Accuracy Evaluation
Iteration PA UA
Change Curve of Vatious Land Paresls. Change Curwe of the Accuracy Indices.
1,000 1
] ]
800 £ 08
g
] =
600 5 o6 1
] Bou
400 £
] S0
200 -
1 (]
o T
O e = - 0 200 400 600 800 1,000
0 200 400 600 800 1,000 Iteration

Basic Params
Tteration Rounds 10 :
Land-use Data

)/Esperiment/CoCA/dwa-dataldataT anduseDatas and2000-4 tif

Land-use Data (Referens

)/Experiment/CoCA/dwq-data/dataLanduseDatas/land2010-4 tif
P File Path
D+ Experiment/CoC A dvwa-datadatalestpgl. tif

Constrain File Path

Neighbothood Size 3 <

Patch Generate 0.90 *

Siep Size 400 2
LaguseDemand  CostMatrix | Weights Dk Weights

Use Defanit Symbolization Plan
Set Symbolic Scheme
Onutput File Path of Simulation Result
D-Experiment/CoC Aldwa-dataltest resultiplus
Export Paramster File (xml)

Run

Output
CoCAldwg-dataftest result/ o
phus2.tif
2024-01-1420:56:00 5>
Tteration 3.

20240114 20:56:01 >> Result
is saved to Dy Experiment
CoCAldwodataltest result
plus/3.tif.

2024.01-1420:56:01 5>
Tteration 4.
2024-01-1420:56:01 >> Result
s saved to Di/Experiment
CoCAldw datatest result
phsidtif

2024-01-1420:56:01 >>
Tiesation 5,
2024-01-1420:56:02 >> Result
is saved to Dy/Experiment
CoCAldwy-dataltest result
plusiS ti€.
204-01-1420:56:02.5>
Tteration 6.
2024-01-1420:56:02 5> Result
is saved to DyExperiment
CoCAdwo-datatest result
plus6 tif

2024-01-1420:56:00 >>
Ttesation 7
2024-01-1420:56:03 >> Result
i saved to Dy/Experiment
CoCAldwo datatest result
phs/T.4iE

2024-01-1420:56:03 >>

Tteration 8.

2024-01-1420:56:03 >> Result

is saved to Dy Experiment

CoCAldwodataltest result

plusiS tif.

2024-01-1420:56:03 5>

Tteration 9.

2024-01-1420:56:04 >> Result

is saved to Dy/Experiment

CoCAldwy-datatest result

phistif

2024-01-1420:56:04 >>

Tiesation 10. -

FEFIBITEAR G, ARGUR R a — BRI SR, R ik AR

¥ FE VAN FEFR
B s

Land-use Change Simulation by PLUS Model

Simulation Result Accuracy Evaluation
Iteration FoM PA UA
1 00163804 00176387 0174157
2 00341415 0.0392603 019464
3 00475817 00583215 018302
4 0.0629784 00819345 0203678
) 0.0741201 0.101849 0203408
6 0.08531 0.123471 0206078
7 0.0931839 0.141963 0202028
s 0.103498 0.165007 02067
9 0.109615 018203 0204452
10 0114826 0200284 0201951
Changs Curve of Various Land Parcels Change Curve of the Accuracy Indices
33,000 g z = Type2 i = FoM
30,000 = Typel E 0 o®
g
2500 SEsl ce
= Typed e ]
20000 By
i a
15,000 g
Sz
10.000 ) -
re— T T T T T T T T T T 1
N e e e o 2 4 6§ 8 W0
0 2 4 6 H 10 Iteration

Basic Params

Tteration Rounds

BRI BRAR A H I 28 1B UL R SR BEVAN SR AR AR I 4R A

Output
2024-01-14 20:36:01 > Result

Land-use Data

'oCA/dwq-data/dataL anduseDatas land2000-4.tif

Land-use Data (Reference)

/CoCA/dwq-datardataLanduseD:

Pe File Path

D C0CAd

Constrain File Path

Neighborhood Size 3

Patch Generate 090

Step Size 400

LanduscDemand  CostMalrix  Weights Dk Weights

Typel Type2 Type3 Typed

() Use Default Symbolization Plan
Set Symbolic Scheme
Output File Path of Simulation Result

D: oCA/d

‘Export Parameter File (xml)

Run

[ [ [

is saved
CoCAvdwg-dataltast result/
plusi.if

20240114 20:36:01 >>
Tteration 4.

20240114 20:56:01 >> Result
is saved to D
CoCA/dwg-datalest result
phus/dif

20240114 20:56:01 >>
Iteration 5

2024-01-14 20:36:02 >> Result
is saved to D
CoCA/dwg-dataest result
phus’3.if

20240114 20:56:02 5>
Iteration 6.

20240114 20:56:02 >> Result
is saved to D v
CoCA/dwg-datatest result

20240114 20:56:03 >> Result
is saved to DA
CoCA/dwg-dataltest result/
phus/Ltif

20240114 20:56:03 >>
Iteration

20240114 20:56:03 >> Result
is saved to D !
CoCA/dwg-dataltest result
plus’S.if

20240114 20:36:03 >>
Tteration .

20240114 20:36:04 >> Result
is saved to D
CoCAdwg-datatest result
plus.tif

20240114 20:56:04 >>
Iteration 10.

20240114 20:36:05 >> Result
is saved to D !
CoCAvdwg-dataltest result/
plus/10.6E

e E A UM SRR PR A R mT DL i 4 ke B R B BX G, Y
P25 S 0t B AR L M 3 28 BT B — P SRR S B AR A UL P (AR A A
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Simulation Result

Change Curve of Various Land Parcels
35,000 4 - Typs2
30,000 4 = Typel
1 = Type3
25,000 | - Typed
20,000
15,000
10,000
1 —
5.000
T T T T T T 1
[ 2 4 6 H 10

PEF AR GE P R AR L VPR BRI FE 7R T A URLAEL P ) 48 T0RS FEE 5 A
ARAL,  FLN I RS BE VAN 8BRS 4T 4 [0S R — Aol B2 F A AE A JREAL o
AALTE DL o

Accuracy Evaluation
Tteration FoM PA UA
1 0.0163804 0.0176387 0174157
2 0.0341413 0.0392603 0.19464
3 0.0475417 0.0383213 0.193032
4 0.0629784 0.0819346 0203678
5 0.0741201 0.101849 0203408
6 0.0833133 0.123471 0.206078
7 0.0931832 0.141963 0.202028
8 0103498 0.165007 02067
9 0.109615 0.18293 0204452
10 0.114826 0200284 0.2019351
Change Curve of the Accuracy Indices
1 ] = FoM
] -pa
208
2] - UA
5
g
"= 06
-
= 4
g‘ 04
g ]
g 1
] -_-‘;
o
LI L B e e e B |
0 2 4 6 8 10
Tteration
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PEANBA RSP T A Log i th 70 FH AR B ARG o bl A
FHAZAAS AR Log % i 5t 4 s -

Output

L/Expenment/ ol A/dwg-data/test result/
plus/1.tif.

2024-01-14 20:56:00 >3 Iteration 2.
2024-01-14 20:36:00 > Result is saved to
D:/Experiment/CoCA/dwqg-data'test result/
plus/2.tif.

2024-01-14 20:56:00 > Iteration 3.
2024-01-14 20:56:01 > Result is saved to
D:Ezperiment/CoCA/dwq-data'test result/
plus/3.tif.

2024-01-14 20:36:01 % Iteration 4.
2024-01-14 20:56:01 >> Result iz saved to
D:Ezperiment/CoCA/dwg-data'test result/
plus/d tif.

4.4, SRR EITE

M SEEAS “PLUS Model”, 7E5 H S .k FE: “Markov Chain”.

£ CoCAV200

File DataPreprocessing PLUS Model Density CA CoCA  Help

3@&2;1 Estract Land Expansion _’lb“@@@» @%

(& Caleulate Overall Development Probability
Layers

Ssif Adaptive Inertia and Competition Mechanism CA
~ [ Vector Layer dap v and Competition sm
O [ GBA boure 8 Markov Chain
~ [ Raster Layer | Precision Validation
[] & 1and20004. @ Recover Density Data

M1 et Tia

FAT AT LE T T HA2 “Markov Chain” %241 Ej RO 4T H H /R B R
ThREREEL, 4N K AR

4] Demand Prediction — (m] X

Land-Use Data

Path Name Data Type Year

Constrain

Save

Markov Chain

Predict Year

Output Path

Run
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BLAE “Land-Use Data” H Sdid%dl = S AZNAFESES B H HEL

o GERF O FERT I ECE N Sek B ) IR JE AR IOB s 2% HI 3 Bcdfa RS L4 4 33k
e, R ER:

Land-Use Data

Path Name Data Type Year

1 D:Experiment/CoCA/dwq-dat... land2000-4.tif Land-Use Data _

TER, HTDARRREEE SR, SRR B AR AE,  BLAR
LA 1) FH b 1) ) B — 2

&, AE “Constrain” Hral I XGEFEHAERE, B E & H R R HAL
PR, SRJG A “Save” HATORAE, WTFFs (R Type 4 ANAT 4L A Type
3):

SRJE, & “Predict Year” i & RF TN AEE, W FFis:

Predict Year

2000 E

5, 75 “OutputPath” rhidizhdhll -, ZESR N TERE
L R R

Output Path

s “Run” %41 £
FFEEPAT LR B R BT E IR . TFRESRE 233 csv B S, HAE
A ABR P E R R T RE, W FFR:
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Tvpel Type? Type3 Tvped Tvpeh Tvpeh
2THG4 17423 1392 G409 4964 159

4.5 ¥5EIERE

AR “PLUS Model”, 7E5 H FSZ % $EE “Precision Validation”.

&£ CoCAv200
File DataPreprocessing PLUS Model Density CA CoCA  Help

| “) ¥ Estract Land Expansion P(J o B 88 @ 2,

(5 Caleulate Overall Development Probability
Layers

v [ Vector Layer Self Adaptn-‘e.a Inertia and Competition Mechanism CA
() &) GBA_bourt 8] Markov Chain

~ [ Raster Layer |+ Precision Vatidation
[J ¥ 1and20004: @ Recover Density Data
[T 8V Fila L |

PATB AT LUEIE T HA “Precision Validation” %4l E BRI ] T 74 B 1T 2
iy, N EFR:

| Accuracy Evaluation = O X

Land-Use Data

X FoM=B/(A+B+C+D)
Previous land-use data

PA=B/(A+B+0)

Subsequent land-use data UA=B/(B+C+D)

A denotes parcel that remains unchanged in simulation while in

Accuracy ground-truth the parcel has changed.

Path Name FoM PA UA Kappa oL B denotes parcel that correctly predicts land - use change as well
as the land - use type.

C denotes parcel that correctly predicts land - use change however
with a wrong land - use type.

D represents parcel that has land - use change in simulation whils
in ground - truth the pareel remains unchanged.

Calculate

Pl

B, s “Previous land-use data”. “Subsequent land-use data” 4511
4 » TESHH I ST e R ARE Hh A e 548 AL T FH i 3800 A7
AR AN AR fE R A O AR . W N TR

Land-Use Data

Previous land-use data

Subsequent land-use data
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XI5, il “Accuracy” AMEZALS o, FEBHEINERE R AR
HRFE V2 0 PR 0
Accuracy
Path Name Fold PA LUEN Kappa OA

SER)E, A “Calculate” F441
Clesie , FFUBTR

FFRREVEI It
4.6. EEEIBRESMN

M SERAS “PLUS Model”, 7E3RH 2R ik “Recover Density Data”.

& CoCAv200
File Data Preprocessing PLUS Model Density CA CoCA  Help
_]EEQZ Extract Land Expansion _’k@“@'@fﬁ @ﬁ
(5 Caleulate Overall Development Probability
~ [ Vector Layer Self.-id.aptu-‘t.a Inertia and Competition Mechanism CA
() [52) GBA._bouse & Markov Chain
~ [ Raster Layer | Precision Validation
) # 1nd20004. %  Recover Density Data

[ B =1 P

Layers

FATE AT USRS T B4 “Recover Density Data” #4411 ¢ BRI T H A2
by skt EIh R, T B
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® Recover Discrete Data
Params
Original Density Data

Discrete Data

Files

Path Name Data Type Width Height  Band Count  Finish

Output Path

Run

439 i “Original Density Data”. “Discrete Data” 745 il 4241

A 5 Y (18 SAPF S 3 F5 0 8 4 2 36 i N\ Xk I 1) 38 455 7R PR 0 T A e 2 R K
T TR 3 T A J B, R PR

Params

Original Density Data

Dizcrete Data

SRJE, AE “Files” it B 7 EESACMBEIELE, FrEsumiii kg

HREE, RGN EHECE X ROESLE I T AME, 56 e s
RIS TAE,  midi “Run” %4

= » IR PAT B R 8L
Thke.
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5. ZT DensityCA {RBEE I ERZES TN

5.1 HHE M ZARMBEHEERS
M A~ “Density CA”, fESH s H ik $E “Initialization Density

State of Urban Development”.

£ CoCAv200
File DataPreprocessing PLUS Model Density CA CoCA Help

B3 a ) Ba ¥ L Initalistion Density State of Urban Development ‘ ¥ ¥ @ o}

[y Initialisation Density State of Urban Development (Density)

Layers P Caleulate Owerall Devels Probabilif i
[ Vector Layer ~ e relopment Probabiity (Density)
) Raster Laver Continuity-based Mechanism CA
[ CSVFile ad  Precision Validation (Density)

A AT LLE T EA “Initialization Density State of Urban Development”

el L VR PR R FER S H D REBEE, T B

[} Initialisation Density State of Urban Development = [m] X

Land Use Data

Previous land-use data

Subsequent land-use data

Classification of Urban Land and Non-urban Land

Index Pixel value Urban Land

Output Path

Run

B, sral s “Previous Land-use data”. “Subsequent Land-use data” #5
4250 s AE 3 R ST eI BT 1A AR I B AR A i FH M2 8
RIS A G R AA kAT . a0 F P s

42
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Land Use Data

Previous land-use data

Subsequent land-use data

AT RIGEEEAT TR T AR g, PTROE IS X
“Classification of Urban Land and Non-urban Land” = FH#i2E A6 R fF) “Urban
Land”, wEIHLEE T HM, WFAxR:

Classification of Urban Land and Non-urban Land

Index Pixel value Urban Land
11 2 Trw
2(2 1 Trw
33 3 Trw
44 4 Tru

®J5, £ “Output Path” o fdidzdl - , TEH A TEAE o PR
E RRAE AR, S DLTIf R U .

Cutput Path

M “Run” 422401
Run
THGPAT IR T A A IR 3 BORAS TR DI RE -
[l A TR A | — M T S B I T R e a5, Gl
SEHLRE “Density CA”, 7R H PSRRI S “Initialization Density State of
Urban Development (Density) 7.

£ CoCAV200
File DataPreprocessing PLUS Model Density CA  CoCA  Help
SR C2 & © 82 Y (1 nitialisation Density State of Utban Development a8 ﬁ @ jor}
Layers Eu Initialization Density State of Urban Development (Density)
() Vector Layer (_  Caleulate Overall Development Probability (Density)
(] RasterL aver %]  Continuity-based Mechanism CA
] CSVFile #d  Precision Validation (Density)
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2 P RS P s T R R FE R (Density Data) 5% 52 I{H
(Density Threshold (Value for Urban Areas)), F 4235 KT BIE IS B0
NI T X I R AF 46 SCAF (Output Path),  JHe rp R (10 328 X — 5 AT 7 2o th

GIS B s FAZ SR L B B 2 AN I e 10 85 B R AL

[} Initialisation Density State of Urban Development = O x

Params

Density Data

Dengsity Threshold (Value for Urban Areas)
100.00

Qutput Path

Run

5.2, THER T SR & R AR

m S HEE “Density CA”, {EHH SR HES “Calculate Overall
Development Probability (Density)”.

£ CoCAvVZ00

File DataPreprocessing PLUS Model Density CA  CoCA  Help

B & ) == % [\ Initislisation Density State of Urban Development } % % ﬁ @ %

. E [} Initialization Density State of Urban Development (Density)
VErs - .

{3 Vector Layer (. Caleulate Overall Development Probability (Density)

() Raster Layer %] Continuity-based Mechanism CA

] C8VFile #d  Precision Validation (Density)

FAE T LA T EA% “Calculate Overall Development Probability (Density)”
pesl BRI R R R R R B O AR, A TR

B
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-
& Caleulate Overall Development Probability

Subsequent Land-use Samples

Land Use Data

Driving Data (Select and press the delete key fo delete)

Set NoData Value

Input Samples Path

Related Params

Mining method of overall development probability
random forest

Sampling rule

© Uniform Sampling

Sampling Rate (1/1000)

Sample file data (Polygon vector data)

) Random Sampling

Sample file data (Point data)

RE-based Params NN-based Params

Decision Treas Number

Output Pg Path

©) Marual Sampling
300

() Stationary Sampling

5, s “Land Use Data” H ffj3%40

HE, P R 3R 7 20 BR R T SRAS (K T A Fe )4

W%, il “Driving Data” 3440
F P i B I 2R 0 R B R 22 0 4

Driving Data (Select and press the delete key to delete)

» ARG B X

w5 EORSHE -

» ARG Bl IR,

Input Samples Path

SEAJE, E “Mining method of overall development probability” R 4 4E A%k
PO R MR 28 7, BRUCHBENLAR AR AL . 40 F B

Mining method of overall development probability
random forest

neural natwork

INJE, £ “Sampling rule” FEFEFNERAE . FENLRAE. FaIRFE. BS

KA, AR PIR:
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Sampling rule
© Uniform Sampling (C) Random Sampling () Manual Sampling () Stationary Sampling

FKHRENBENLRRE, B “Sampling Rate” &% B REER AN, W RFR:

Sampling Rate (1/1000) 300

KFEENTFERHFE, FFiEE “Sampling File data (Polygon vector data)” 5
T‘éi%ﬁlziﬂi.shp A, NS

Sample file data (Polygon vector data)

Forbr, F8 5 KAE X A8 shp STHFFEEE b X9 R — 455 X IE N  2 14 0%
T B3 .
KEENFRAKFRE, THiEid “Sampling File data (Point data)” S A\ 15 & K AE
(L SIA= S P LI

Sample file data (Point data)

Horp, fRE RGO BB 2O “AT 5 505, anilEdEIn R
PR

686, 919,

g, R LIRIERR AR R N ¥298 771, 7£ “RF-based Params”
&, “NN-based Params” F & B A SH, 401K Fis:

BF-baszd Params MN-based Params

Decision Traes Number 30

G, £ “Output Pg Path” H il = , AE S BRI e
FEM R SRRSO AL E, R s

Output Pg Path

Dr:Experiment/CoCA/dwg-data/data/test/pg2 tif

i “OK” RGIIRPAT B AR FEMER Pg 4238, JFEZ2MI Log &
ARPIBEPATIRGS, W R PR:
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2024-01-14 21:31:46 >> read land use data.

2024-01-14 21:31:46 >> introducing the driver "D Experiment/CoCA/
dwg-data'data’ Avxiliary VariableDatas airport. tif".

2024-01-14 21:31:46 >> introducing the driver "D:/Experiment/ CoCA/
dwg-data'data’ Avxibiary VariableDatas city tif".

2024-01-14 21:31:46 >> mtroducing the driver "D Experiment/CoCA/
dwrq-data/data’ Avxiliary VariableDatas/county. tif".

2024-01-14 21:31:46 >> introducing the driver "DoExperiment/CoCA/
dwrg-data'data’ Avxiliary VariableDatas/dem tif".

2024-01-14 21:31:46 >> mtroducing the driver "D Experiment/CoCA/
dwq-data/data’ Auxiliary VariableDatas L 1.tif".

2024-01-14 21:31:46 >> introducing the driver "D Experiment/CoCA/
dwg-data'data’ Avxiliary VariableDatas T2 tif".

2024-01-14 21:31:46 >> introducing the driver "D:/Experiment/CoCA/
dwrg-data'data’ AuxiliaryVariableDatas RIVER. tif".

5.3. T EREL M TR

MRS “Density CA”, {E3H IS FIE S “ Continuity-based
Mechanism CA”.

£ CoCAv200
File Data Preprocessing PLUS Modsl Density CA  CoCA  Help

. + - . )
] E h 2 =z /= [} Initialisation Density State of Urban Development
[} Initialisation Density State of Urban Development (Density)

Layers £
(_  Calenlate Crverall Devel t Probability (Densi
[CJ Vector Layer . *_3 @m © i =
() Raster Layer || Continuity-based Mechanism CA
] CSV File #d  Precision Validation (Density)

-
AT AT LSS T HAS “Continuity-based Mechanism CA” #2241 2 B AT
TR T B2 AL AR D Re i, G R B PR

Continuity-based Mechanism CA - o x
Simulation Result Aceuraey Evaluation Basic Params Output
Tteration MAFE RMSE Tteration Rounds 10
Deasity Data
Density Data (Reference)

Density State Data (1: non-urban, 2: ueban)

Pg File Path
Change Curve of Deasity Change Curve of the Accuracy Indicss
1,000 1,000
4 e Constrain File Path
00 500
4 Neighborhood Size 3
1 =
k) Density Demand ~ 100000.00
g 600
G50 = Cell Radius (k) 1
g
H B City Bourder Path
1 &
£
g 400
400 i (@ Use Default Symbolization Plan
1 g Symbotic Scheme
200
200 Output Fie Path of Simulation Result
od S
od R e e e e e S Export Parameter File (xml)
r T T T T T 1 0 200 400 600 200 1,000
o 200 100 500 500 1.000 Iteration o

teration Founds 10

EL T A B A E T BB
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IEREEEL, SRR AR ARSI
WRIG, MR AT “Density Data”. “Density Data (Reference)”. “Density

State Data”. “Pg File Path” F1 “Constrain File Path” #5424l ,

FE 5 PR SO e £ TEME F AR VI BEAR A AT B S FE B A TR A . ARk m
FLSE B A TR A ST AR A TR0 40 FE B A TRk AR . Pg ST AF TR A5
AR 1) 5 JE SCAHAF T A% o U R TR :

Density Data

Density Data (Reference)

Density State Data (1: non-urban, 2: urban)

Pg File Path

Constrain Filz Path

Hrhi, “Constrain File Path” DI AMEIRE X IR KR, BT NE, #
A, WF R AU B MSETEE N A S 0. 11 GByte Hf
HEE. 0 XA bR B, 1RRWREMH.

IR AT TR B BRI 7 A2 2. £ “Neighborhood Size” i

(BB AR/ Noeteoss= 2o 4E “Density Demand” 47l &
B/ DesivDemms 1000000 ) S S SRR TN B 2

R BT R TSRS R, TN A SR EAD S50 M 75 F IS SO S BUE s 7
“Cell Radius” #5134 B TC 15 /)N ot Radns (o) 1

FI sy “City Bourder Path™ Al (4% 80, 25 HE A0 X TR ik £ S i

FEX IR R BT T HE (Rl A IR X B0 AT Rl o 8 . ik phos:
City Bourder Path

S E TN
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£ ERZHORE NG, IR TR A E XA FMREE RS, wf Pl

8 Us: Default Symbolization Plan

“Use Default Symbolization Plan” & i%&HE e bl e SUHHE
EXFFEA % . i “Set Symbolic Scheme” 441l

Set Symbolic Scheme AT LB B0 AT 1 B S 54 X

| Density Scheme = [m] X
Color Scheme  Spatial Heterogeneity Analysis
Properties of Density (Double click to change)
Density Code Value Color

2 237121 >237121

3 474241 >474241

Number of Categories

3

0K Caneel

s 2 N g e, RITRT A 22 00 P s fR) 5 T R AR 3 P 7 Z A2 iz
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FGit, AR R, W AT B BUR UE, RIS 7 B S

T LA £ R 7 KSR EAE 5E B

Select the color of this label

Basic colors

L h T
NN
I ]
I (]
I ]
I )

Pick Screen Color

Tae 200 [FiREd N0 (]
Bt el Sat: 265 [3] Green: 1703
T val: 266 [2]  Blue: 255 [2
o o ok chon: 75

Add to Custom Colors

B

#00aaff

(o ] o

EEREEL 5, AR KB R, @ DK G
B, A5 KISR0, 2 bR BRI, ks ki
1.

“| Density Scheme - o x

Color Scheme  Spatial Heterogeneity Analysis

B Spatial Heterogensity Analysis

Partition File Path

D:Esperiment/CoC A/dwq-data/data SpatialData/GBA_bourder_city.shp

Label Field

OBIECTID ~

Properties of Partitien File (Double click to change)

Index Name Color

11
22
33
4 4
53 206
6 6
77
8 8
)
1

10 10

=]
&l
o

ancel

et <ok” debnl 9K | wrmrse R e U AL E

HNTEFIEEE 5T, FAE “Output File Path of Simulation Result” Zhfg A 55
A e, TSR B UEAE R BRI SE IR 1 R R AR

Output File Path of Simulation Result
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Midi 424l “Export Parameter File”

Export Parameter File (.xml)

GL1H AT 508 B DL XML SUPES SR IR T H
e RS S %L “Run”
BT BRI SN AR AL, R B s

Continuity-based Mechanism CA

Run

Simulation Result Accuracy Evaluation Basic Params
Tteration MAPE RMSE tesaionRounds 10
1 60175 392696
¥ g Densty Data
2 599416 384746
3 599416 384746 ulationDatas/popu2000.tif
4 599416 384746
Density Data (Reference)
5 59,9416 384746
6 599416 384746 ulationDatas/popu010.tif
7 590416 384746
Density State Data (1: non-urban, 2 urban)
8 50,9633 402609
9 59,9633 402609 ensity_init_land2010-4.tif
1 59.9633 402609
PgFile Path
Change Curve of Deasity Change Curve of the Accuracy Indices
! DensityCA/pg tif
19950507 — - {tpopu DensityCA/pg i
— =FRMSE  Constrsin File Path
4902407
60.15
49852407 |
Neighborhood Size 3
g 601
2 Density Demand 6402876851
45807 5 y
= Cell Radivs (k) 1
g
. H 6005 City Bourder Path
45756407 - o ;
\ I ] waGBA_bouder_city:shp
£ 4a/GBA_bourder_city.shp
e \ I 8w Use Defanlt Symbolization Plan
4.9652+07
I 59.95 Output File Path of Simulation Result
456607
o IYDCA-popu
s00 -
3 — T T 1 Esport Parameter File (xml)
= 2 - - - ] 0 2 4 6 8 10
Iteration Run

s TLLKS 2T

, BRI H Bt AT

2024-01-14 22:17:04 >
20240114 221704 5>
‘neighborhood effect file has been

saved to "Dy Experiment/CoCA/dwa-
dataltest result DCA-popu/

Neighbor if".

2024-01-14 22:17:04 >>
2024-01-14-2217:04 3> caleutate
change probability start

20240114 22:47:04 >>
2024014221704 >> calentate
change probability complted.
2024-01-14 22:17:04 >3

probability
Experiment/CoCA/dwg-dataltest
result DCA-popuOPE".

2024-01-14-22:17:04 > pdat
distans from all points to

17:04>>

2024-01-14 22:17:04 >
2024-01-14-2217:04 >> MAPE =
0.599416, MAE = 854325, MSE=
1.48029¢+07, RMSE = 3847.46.
2024-01-14 22:17:04 >
2024011422704 5> uchan
density file has been saved to D:
Espeiment/CoCA/drva-dataltest

e b AR AT R AR A P R R T DL I A6 Ok 7 B R B, R
P JEE A AT 2 [ 0 N ASADLT R FE FR AR A A O

Simulation Result

Change Curve of Density

4995¢+07

= Density

499107

4983e+07

49750

497e+07

\

\

\
\

4963e+07

4955107 -
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P AR GE P B A B PP TR AR s 1 AR DRBEAEL r (1 25 TS P F8 b
AeA, LN T IR BE VAN AR R AR A 3T £ XS MR — Aok FEE i A AR A AR AL R
BAAEL (Xt E T, T IT IR IR 2 X AERE D o

Accuracy Evaluation

Tteration MAPE RMSE

A Hen17s 3926.96
e o s
3 599416 384746
4 59.9416 384746
5 599416 384746
6 599416 384746

599416 384746
H 39.0633 402609
] 39.9633 402609
10 59.9633 402609

Change Curve of the Accuracy Indices

6027 = MAPE

\ = RMSE

6015 4 \

2
1
I

Accuracy Evaluation
g

I |

et

5995 -

599~

Iteration

PEANBA RSP T — A Log Hi th At F TR AR O o He Py 2R
FEARARAURL TR Log it S 40 T B s -

Output

2024-01-14 22:17:.03 > 2024-01-14-22:17:03
= neighborhood effect file has been saved to
"Dr/Experiment/CoCA/dwq-data'test result/
DCA-popu/Neighbor tif”..

2024-01-14 22:17:03 >> 2024-01-14-22:17:03
> calenlate change probability start..
2024-01-14 22:17:.03 > 2024-01-14-22:17:03
= calenlate change probability completed..
2024-01-14 22:17:03 >>» 2024-01-14-22:17:03
= change probability file has been saved to
"DEzxpenment/CoCA/dwg-data'test result/
DCA-popw/OPtif".

5.4. F5E N
MR R “Density CA”, 7E5HI SRR HIES: “Precision Validation
(Density)”.

& CoCAv200
File DataPreprocessing PLUS Model Density CA CoCA Help

M= ) Bz Y 'L mitiaisation Density State of Urban Development } a8 O

[} Initialization Density State of Urban Development (Density)

Layers £
[ Vector Layer (. Calcolate Overall Development Probability (Density)
(] Raster Layer | Continuity-based Mechaniem CA
[C] CSVFile #d  Precision Validation (Density)
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AT AT LS T EA “Precision Validation (Density)” ﬁ%ffﬂuﬁﬂﬁjﬂﬁ
R EE VP DhRERLE:, R B P

#d Accuracy Evaluation (Density) - (m] X

Density Data
Evaluation Model MSE (Mean Square Error)
P
it 1 ,
© Normal ) Partitionsd s =;Zfﬁ o
Real Density Data =1

RMSE (Root Mean Square Error)

Administrative divisions data(vector type) e
RMSE = |= % (Fi—»)*
. J" Z(y: i)

Acenracy MAE (Mean Absolute Error)

n
Path MSE BMSE MAE MAPE MAE = ,_I,ZW' —l
i=1

MAPE {Mean Absolute Percentage Error)
n
100% Fi=n
MAPE = —‘Z |—y‘ y‘|
n = Yi
SMAPE (Symmetric Mean Absolute Percentage Error)

100% %[5 -l

SMAPE = —— % i
n (5l + /2

Where n is the number of all samples, y; is the true value and #, is the estir

Calculate
4

T4, s “Real Density Data” A5 {03440 s TEBRH B SO
RPN TEAE IR PR HSEHUR AR . W TR

Real Density Data
D:Experiment/CoCA/dwq-data'dataPopulationDatas/popul 000t

SRIG, Rl “Accuracy” TR , FEFH PR ERE SN
WV R, IR

Accuracy
Path MSE RMSE MAE MAPE SMAPE

| S . s 086
2 D'Expmmmt 4936233.013 2226.263 329.056 59.042 66.724
3 DuExperiment/ . 4936233913 2226.263 529.056 59942 66.724
4 DuExperiment/ . 4936233913 2226.263 529.056 59.942 66.724
5 D:Esperiment/... 4936233.913 2226.263 329.056 59942 66.724
6 D:Experiment/... 4936233913 2226.263 329.056 59.042 66.724
7 D:/Esperiment/ . 4936233.013 2226.263 529.056 59942 66.724

AR P R B AT X Geit, RIS o XgEit 7 AR, i RO
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TEHEE 37 X B AT T 5
Density Data

Evaluation Modsl
() Normal

© Partition=d
Real Density Data

Dr/Experiment/CoCA/dwg-data’data PopulationDatas/popu2010.tif

Adnumstrative divisions data(vector type)

SeRE, A “Run” #2401

Fun

o JFURIAT RS EE VN TR -
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6. &TF CoCA BRAEEHIRHE - A O-ZF T IhEE
6.1. P E - A O-Z55 T L isl

I Thfe FER AT R — R R UGS WRBh T B2 B SR (5
oL, FH P AT BT NI RS 43 B AT LR B R BN DB R I, Hg
PR PRIEA AT 2L 2 N2 — 2

MR “CoCA”, FEFEH S HiksE “Step-wise Synergetic

H H ”

Simulation CA”.

£ CoCAv200

File DataPreprocessing PLUS Model Density CA CoCA Help

DB On XA GSSevstmanSmintl r a8 OR

M Dvnamic Step-wise Synergetic Simulation CA
Layers = - -

‘ v [ Vector Layer

X
i Step-wise Synergetic Simulation CA (Multi-factor) |
[] |E] GBA bourder city.shp ‘

TS

A AT PLE T T 24 “Step-wise Synergetic Simulation CA” 241 ® il
AT IR [ - N -2 B AR e, 30 7F BB -

' Step-wise Synergetic Simulation CA

= [m] X
Simmulation Result Aceuracy Evaluation Basic Params
Iteration FoM B Ua Iteration Rounds 10
Internal Tteration: 10
Land-use Dat
Land-use Data (Reference)
() Estract Land Expansion
CAMode! Params
Pe Excavation Params
8 Use Definutt Symbolization Plan
Set Symbolic Scheme
Output File Path of Simulation Result
Export Parameter File (xml)
Change Curve of Various Land Parcels Change Curve of the Accuracy Indices
Run
1,000 1
Out,
500 £os =
g
=
0 [5 06
Bos
H
D g
g
f02
200
0
T T
- : : s 0 200 400 500 300 1,000
0 200 400 600 00 1.000 Tteration
= %‘ﬂ' A 1% ~¥/ﬂ" A)\ E Tteration Rounds 10 > ‘nﬁﬁ i/ﬂ
TN W H N ill] = = WHHBHK

VM RIREAR RS S A B R B A Tt e L
BCE P FCE
SRIG, Al “Land-use Data”. “Land-use Data (Reference)” A5 ll42:41
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o AEFHY SO S FERHEAE AR DI B A2 AL AT S 3t it A7
JEAE . ARG B MBS A7 TR A . T TR

Land-use Data

Land-use Data (Feference)

R, MR T Rk X g [ Etract Land Expansion

FROK, BATHRX CABR S H TR E, i “CAModel Params”

CA MModel Params

S A , R HBhEH
CAZH W E 1A, WHHR:
@ Set CA Model Paras = m] x|
Basic Params Land-useDemand  CostMatrix ~ Weights Dk Weights
Iteration Rounds 10 Type ! Type2 Type3 Ty
Future Pixel Number  / !
Land-use Data

ent/CoC A/dwag-data/dataLanduseDatas land2000-4.tif

Land-use Data (Reference)

ent/CoC A/dwag-data/dataLanduseDatas land2010-4.tif

Constrain File Path

Neighborhood Size 3
Patch Generate 0.50
Step Size 400

OK Cancal

£ CA ZHN B 5L, “lteration Rounds”. “Land-use Data”. “Land-
use Data (Reference)” 2xiR#E b —H F MBS A E, SMEARES. 0T

N

Iteration Rounds o S

Land-use Data

1ent/CoCA/dwy-data'data T anduseDatas/land2000-4. tif

Land-uze Data (Reference)

1ent/CoCAldwg-data/dataLanduseDatas/ land2010-4 tif

“Constrain File Path” BRIANAZS, 35 75 BRHl4r 2 X 3k i) J ) o o

Constrain File Path

Azl _ o FESR A SR e %
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o UEAE g PR PR ) R U AP A . TR R AR A U SN TR — M
B HSE 0. 111 GByte Mk . 0 KRtk RBHN, 1 RKRn] K EHHL.
%, #id “Neighborhood Size” iy NAEAT % B A8 A/

ehtorood ez : ® 5 fE “Patch Generate” % ANHEA 5
BRI R HOR ]y P e 2 *; ff “Step Size” A
HEAS 30 B0 R S =

s “Land-use Demand” NAZ£H -, FEFHAIRHERE S RTE R H E

S PR R AL ) CSV U, CSV U A UM
“Type_1,Type 2,Type 3...Type n”. #H /7 Zu&iZIae, W RGEE R
FEIE B G & SRR R H

Land-use Demand ~ CostMatrix =~ Weights Dk Weights

Typel Typel Type3 1
Future Pirel Number  / f f

Wik “Cost Matrix” JHHEEHFERE, W] H & & ISR AL AR FI,
THI~ (FR7R Type 1 Al #40°4 Type 2):

Land-use Demand  CostMatrix ~ Weights Dk Weights

Typel Typel Type3 Typed

o 1l I e e
o2 R I
v+ [ R
-+ [

Wi “Weights” A1 A SRISALE, WL H FRXEHE S E E S S AL Y
SRIBLE KA, BRI Lo TR R
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Land-use Demand  Cost Matrix =~ Weights Dk Wei 4 »

Typel Typel Type3 Typed
Weight of Neighborhood 1 |1 1 1

Wil “Dk Weights” ) Dk B, wIAEF H X EHE S 5 € % 2R
(¥) Dk BUE K/, BRI 1o 40 R s

aand  Cost Matrix ~ Weights Dk Weights 4 b

Typel Typel Type3 Typed
Weightof Dk 1 1 1 1

fE LB HRE G, Rl “OK” 58l CASHIRE, RN KRG H)
TRAF 241 2 H06 B XML TRE A
BOK, BATHTZIE CAAN SRR R Pg, midi “Pg Excavation

Pg Excavation Params

Params” NS - R AL , R HBhH
AR R AL P #2811 A4, 40 R TR
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-
& Caleulate Overall Development Probability

Subsequent Land-use Samples
Land Use Data

DyExperiment/ CoC A/dwq-data/data’l anduseDatas/ land2000-4.tif

Set NoData Value
Driving Data (Select and press the delete key fo delete)
Tnput Samples Path
1D CoCA/dwy-data/data/ Aviliary VariableDatas airport tif
1 D:E CoCAidwg-data'd fiary VariableDatascity.if
3 D:E (CoCAldw-dataldata/Avsiliary VariableDatas county:tif
4 DiEsperi oCA/dwq-datald iliary VariableDatas dem tif
5 D:/Experiment CoCA/dwy-data/data/ Aviliary VariableDatas L 1 tif
Related Params

Mining method of overall development probability
random forest

Sampling rule

) Uniform Sampling © Random Sampling ©) Marual Sampling

Sampling Rate (1/1000)

Sample file data (Polygon vector data)

() Stationary Sampling
300

Sample file data (Point data)

RE-based Params NN-based Params

Decision Treas Number

Convert

TE AR R JEMER Pg #2417 A, “Land-use Data” 2xAR#5 b — 2% S 1
SHEANKE, T ATESR. IFFR:

Land Use Data

D:Experiment/CoC A/dwg-data'data LanduseDatas land2000-4.tif

W%, Al “Driving Data” F g4 » RGeS HE,
F P 5 i BRI 2R 0 3R s R R B 4

Driving Data (Select and press the delete key to deletz)

Input Samples Path

SEAUE, E “Mining method of overall development probability” R 4 4E A%k
PR MR 28 T, BRUCHBENLAR AR AL, 40 F B

Mining method of overall development probability
randem forest

neural network

SXJA, fE “Sampling rule” Ik FERNERAT BRBENLRAT, 35 9 BEHLRAT AT
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7£ “Sampling Rate” % B KFER, W RFR:
Sampling rule
© Uniform Sampling (C) Random Sampling () Manual Sampling () Stationary Sampling

G, W FREEEN SR R MR T2E 7715, £ “RF-based Params”
o¥, “NN-based Params” F i BARAISE, WK FTs:

BF-baszd Params MNN-based Params

Decision Traes Number 30

e

s “OK” EREA R BER Po 2N SEOKE, RN 244 IR
M HTSHO R XML TR
MR FTEEH E AR EoRFFS, Al PLsd “Use Default

8 Use Default Symbolization Plan

Symb0|i23.ti0n Plan ”» Ejﬁ*@: Set Symbolic Scheme Eﬁﬁﬁ g}_\'—‘é)‘(?‘q_%,f/tji

%, Al “Set Symbolic Scheme” %4 Set Symbolic Scheme

R DAHNAD T S i B R R TT

Land-use Scheme - [m]

X

Properties of Land Use Type (Double click to change)

Land Use Code NeData Option Pixe| Statistics Name Color
1 '1 valid Data 34197 Typel _
21 valid Data 12760 Typel _
33 valid Data 6230 Type3 _
44 valid Data 4807 Type 4 _

OK

ST A At RIAT B 28 R s 1 S ORAR S Y = Bz iz
Fo it

Select the color of this label

L L Ly 1 il e

NN NC

HEEEENNC

I ]

I

I
Fick Soreen Color

114 &

Custom colors

N I
N o

#dd to Custom Colors

Mpha channel: 285 |

HIML: #5G5£4F

e
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st «ok” il ) mrarsesk UG B B
NTETJEE05E, F54E “Output File Path of Simulation Result” Ih&EH
Sl e, R A T HE A S SR A B

Output File Path of Simulation Result

o

M 424l “Export Parameter File” Export Parameter File (xml) ,

o] LUK 4 50 L AT A S804 B DL XML SO SR I S

B J5 FE RIS T i 4240 “Run” Run
BIRT 1 S A7 3 7 B - A -2 5 AR A AL

MRFBITE )G, KRG/ R — IR HRE, %R0
R BE VPN T AR, S 2R AR A B F 7 2 B DA SR FE VRN PR R R A AT 2k
B pR

® Step-wise Synergetic Simulation CA - o x
Simulation Result Accuracy Evaluation Basic Params
Tteration FoM PA va Tteration Rounds 10
13 011598 0228165 0180509 Intemmal Trerations 10
14 0116282 0239545 0174327 Lo S Dils
CAdwq.data data LanduseDatas 1and2000-4 tif
15 011781 0253485 0170526
Land-use Data Reference)
1 SN el dliias CA/dwq-data'dataLanduseDatas 1and2010-4 if
7 0.121662 0286486 0165028 8 Extract Land Expansion
13 0122555 030128 0161877 CAMode! Parmas
19 012239 0313514 0158083 data‘dataanduseDatasCA_Paras_Project xml
Pg Excavation Params
2 0123264 032307 0.15603
2 0122807 0334566 0153746 ”
8 Use Default Symbolization Plan
2 0121044 0340541 0.151041 ’ .
0119944 0344239 0.147184 Ovtput File Path of Simulation Result
2 0119525 0352489 0185116 Ixperiment CoC A/dw-data'test result/sts-le2
0.118016 0358748 0.141669 Esport Param
Run
Change Curve of Various Land Parcels Change Curve of the Accuracy Indices
35,000 <7 : - T B 1o P [l
0,000 3 | : i = Type! §os ; =-PA
5,000 5 - Type3 E] - UA
306t
20000 . L -Typed B
Bos ]
15,000
‘ £
10000 = ——— So2
5,000 — i !
0]
o T
: 0 0 20 ) 50 100
0 4 6 8 10 Iteration

Ze b A A R SR AR PR A B mT DA o 4 s g S i R IX S, Ry
2 SR A S B AR A F 2 Pt A — P SR AR bR AR AR UL R A2 AR L
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Simulation Result

Change Curve of Various Land Parcels
35,000 - Type2
30,000 = Tzl
25,000 = Type3
20,000 = Typed
15,000
—
10,000 I
-
5,000
0
T T T T T 1
0 2 4 6 3 10

R A RGP B RS PP TR AR E N J s 1 A BB A (1 25 TS [ 3 b
A, R TT A BEE VR T bR AR A 4 R IR B A oS AR s AE AR AU R )
AALTE DL o

Accuracy Evaluation

Iteration FoM PA vA

13 0.11598 0.228163 0.180309
14 0.116282 0.239543 0.174327
15 0.11781 0.253483 0.170526
16 0.120126 0.270839 0.167842
17 0.121662 0.286486 0.165028
18 0.122555 030128 0.161877
19 0.12239 0313514 0.158083
20 0.123264 0.328307 0.15603

21 0.122807 0.334366 0.133746
n 0121944 0340541 0.151041
23 0.119944 0.344239 0.147184

Change Curve of the Accuracy Indices

il=

] = FoM
E 08 = PA
5 1 UA
; 0.6 —
= ] e
Sos —
g —~
: 1./
'ﬂu 02 - /—‘
- T e ————
0
r T T T T T T T T 1
0 20 40 60 80 100
Iteration

LB AT SRR 77— Log % th At I i B AR SCH o Ferdnlriy [ - A
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-2 5 A AR R Log Far HY A 1T 4 R B AT -

Output
LUL4-UL-10 14.U8.13 2 1LE14U0T V.
2024-01-15 14:08:13 >> Result is saved to D/Experiment
CoCA/dwq-data/test result/sts-lulc2/6.tif.
2024-01-15 14:08:13 >> Iteration 7.
2024-01-15 14:08:14 >> Result is saved to D:/Experiment
CoCA/dwg-data'test result/sts-lule2/7 tif.
2024-01-15 14:08:14 >> Iteration 8.
2024-01-15 14:08:15 >> Result is saved to D:/Experiment
CoCA/dwq-data/test result/sts-lulc2/8.tif.
2024-01-15 14:08:15 >> Iteration 9.
2024-01-15 14:08:15 >> Result is saved to D/Experiment
CoCA/dwq-data'test result/sts-lule2/9.tif.
2024-01-15 14:08:15 >> Iteration 10.
2024-01-15 14:08:16 >> Result is saved to D:/Experiment
CoCA/dwq-data/test result/sts-lulc2/10.tif.

6.2. Th ZE Rt E LR

M SEEAE “CoCA”, TEFLHISE LS “Step-wise Synergetic
Simulation CA (Multi-factor)”.

£ CoCAV2.00

File DataPreprocessing PLUS Model Density CA CoCA Help

B3 D oms Mo, 5 EI® stepwise Synergetic Simulation CA j @ & @ fio
Layers 7 f8  Dynamic Step-wise Synergetic Simulation CA

[v O vector Layer ’7 0 Step-wise Synergetic Simulation CA (Multi-factor) ‘

AR LLIE

?&”%ﬂ%@ By 4T TR T [ - N (-5 ik, a0 R B s

. Step-wise Synergetic Simulation CA (Multi-factor)

it T EA* “Step-wise Synergetic Simulation CA (Multi-factor)”

- o x
Result 1 Accuracy 1 Basic Params.

Iteration Rounds
Internal Tterations.

Step-wise Model Paras

Type CAParams. Pg Params Symbolization
1 PLUS

Add Delete

Output File Path of Simulation Result

Export Parameter File (xml)

Run

‘Change Curve of the Accuracy Indices

Change Curve of the Accuracy Indices (Density) TrEE
1000 1000
£ o £ w
g
2 2
S o0 3 60
& &
jnd =
g oo g o
H
H
< 200 £ 20
o [
T T T ]
o 10 400 500 500 1,000 ) 20 100 500 80 1.000
Iteration Tteration

B 5GSBS AR H i AL Tesion Rovass o B

R
m
2
&

UL A1 A I U A BB s C—

4

8RR
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FATA LI

CA B SR n] DLSZY .

J&rs, N EpR

Step-wise Model Params

T “Add” F1 “Delete” SZ3LT- CA BRI 14 H,
R ) # . CA S E .

X T

m%ﬁﬁﬁu&ﬁ%%

Type

1 PLUS
2 DensityCA

3 DensityCA

CA Params

Pg Params

Symbolization

HRESAT CABRMKSHRE, Xin5 LA NAREL

® Set CA Model Para
Basic Params

Tteration Rounds 10

Lend-use Data Future Pirel Nuaber
taidata LanduseDatas land 2000t
Land.use Data (Reference)

ita/data/LanduseDatas land2010-4 tif

Constesin File Path

Neighborhood Size

Patch Gecerate 0s0

Step Size 200
Basic Params
Tieration Rounds
Deasty Data

ulationDatas popu2000 6
Deasity Data (Refereoce)
ulationDatas popu2010.66

‘Deasiy State Data (1 n0z-urban, 2: urba)
Jensity_init_land2010-4 tf

Constrain File Path

City Bourder Path
AGBA bousder city:shp
Neighborbood Size 3

Density Demand 64028768 51
Cell Radius (km) 1

Attenvation Factor 0,005

Hrr PLUS 2] CA ZH0R Pg 2R BT KIS 4.2 57,
4.3 #87); DensityCA M CA SR E R0 ZS% 5.3 H7),
FF512% 5347

% 5.2 #57,

Type!

Atteuation Factor

Type2 Type3 1

N TET RS,

%l

Output File Path of Simulation Result

L “Output File Path of Simulation Result” &g
» AR BT AE A A UL 2 SR B DR AT B A

LanduseDemend  CostMatrix  Weights Dk Weights

® Sctho M

Land Use Data
DiEs Aldwqdata'datal At

Driving Data (Select and press the deete key to delete)
Ingut Samples Path
1 D/Experiment CoC A dwa-data data/Ausifary VriableDatas irport if I

3T Fxnarimant CalA drin Asta‘dstsArsiisestisashlaDhatss st i

Delete

R AN

Properties of Land Use Type (Dovble click to change)
Land Use Data

Related Params riment CoCAdhq-data data LanduseDatas and2000-4 i
Manng method of overall development probability and Use Cod ioData Optio *ixel Statistic: Name Color
random forest 12 validData 34197 Type2
Sampling rule
sungling vidDaa 12760 Type!
O Unsform Sampling 'O Random Sampling
———— = validDaa 6250 Type
RFbusedParas  NN-based Paras nn validData 4807 Typet
Deciston Trees Number 80
1
; OK Cancel
4 OK
Model Paas \ T
Cancel Trpe ™, CAParam Pe Param: Symbelization | Dénity Scheme = B X
1 PLUS Density Data
2 DensityCA CoCA/dwydatad
T Color Scheme  Spatial Heterogenity Analysis
Properties of Density (Double click to change)
Land Use Data

DEspeciment CoCA/dvwg-data data LanduseDatas land2000-4 tf
Driving Data (Selsct 10d press the delate key to delte)

Input Sampies Path

o |1 DEsperkusat CoCadug dua ta AunsaryVaablsDatas

o

Retted Paans
Mining method of overall development probabilty
random forest
Sampling e
O Uniform Sampling O Random Sampling
Sampling Rate (1/1000) 300
REbasedPans  NN-based Paras

Decision Tress Number %0

64

ET G
1 00636995 > 00636995

2 :m >13721

4 11361 >711361 _
P |

Number of Categories

23

£

GRcRie =

Pg ¥k B S
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s 40 “Export Parameter File”

Export Parameter File (xml)

A LUK 2457 A BT A 2805 E UL XML XU SR IR S .
e Ja AR AR S A T i “Run”

EIRT 5 S BEAT 300 [ - N O-2 5, a0 B R

@ Step-wise Synergetic Simulation CA (Multi-factor)

Result]  Result2  Result3 Accuracy | Accomaey?  Accuracy3
Iteration FoM A ua
8 2 0.125816 0471408 0140056
20 29 0.12343 0.479659 0.136375
30 30 021263 0487624 0132008
R 0120125 0483314 0131086
n 32 0.118927 0499289 0.120177
EEREH] 0.117066 0302703 0.126331
34 034 0.115377 0506117 0.12431
EEREH 0113736 0510853 0122077
36 36 0.111605 0514083 0119337
37 37 0.109303 0517781 0116487
38 38 0.106963 0.519488 0.113649
3 39 0.104636 0521764 0.110923
0 4 0.102546 0523755 0.108364
Change Corve of the Accuracy Indices Change Curve of the Accuracy Indices (Density)
it = FoM1 w MAPE2
o 6995
£ \ 2 = MAPE3
g ot -
2 =2
,go.os 56@.35 l
006 2 68
2on £ 6075 \ '
g g
40“2 - 69.7
0 6965
T T T —— e e e e e ——
o 2 4 ) 100 0 2 20 ) 100
Tteration Tteration

Run
- a
Basic Params
Iteration Rounds 10
Internal Iterations 10
Step-wise Ao Parss
Type CAParams PgParams Symbolization
o [
- —
s s S
Add Delete
Output File Path of Simulation Result

DyExperiment/CoCA/dwa-datalest result/coca

Export Parameter Fils (xaal)

Run

Output
LULA-UL-LS L8350 5> LY EXpETENT LOU A O CAT 8t

Ausiliary VarizbleDatasicity i : 00238625,

2004-01-15 14:45:30 >> "D: Experiment/ CoCA/dwg-Gata data

usiliaryVariableDatas-covnty i - 00118443

2004-01-15 14:45:30 >> "D: Experiment/CoCA/drvq-data/data

Ausiffary VariableDatas-dem tif' - 0066461

2004-01-15 14:45:30 > "D- Experiment/CoCA/dwg-data/data

AusiffaryVarisbleDatas L Lif" : 00230735

2024.01-15 14:45:30 >> "D- Experiment CoC A dwq-dataldata’

AusiffaryVariableDatas L £ 0.0156299.

2004.01-15 14:45:30 >> "D: Experiment/CoC A dwg-data/datas

AusiliaryVariableDatas RIVER. tif" - 0.0122733.

2004.01-15 14:45:30 >> "D: Experiment/CoC A drvg-data/datas

Ausiliary VarizbleDatas:SLOPE.Aif": 0.0517005,

2004-01-15 14:45:30 >> "D: Experiment/ CoCA/dwg-Gatadata

AusiliaryVariableDatastrall ' - 0.0122434,

FNARIER L IZ AT RO, AR RS FE 5 N Jo i B 3L P [ AL,
5] I K B B R 3 B 7 FoM fll MAPE, H4 #0405 FiRBIH AL,

65



CoCA v2.0.0 18 Fl 15 B 45

7. FEh
7.1, M 5

RTSERAE “Help”, TE#H IS RIER: “Website and Update”.

& CoCAv200
File DataPreprocessing PLUS Model Density CA  CoCA  Help

DE&Q&% .—_E‘ﬂ(_/@%mmum ;“,@@ﬁﬁ@%

#B About U
Layers F X :
[ Vector Layer
[ Raster Laver
[ CsVFile

A A Lhd s T 24~ “Website and Update” T‘;’i%ﬂ@ BRI 4T FF A1 A BA
HIE I, O i 0 R R SR A B A oA R AR SR
7.2. KT AN

TS EAE “Help”, fE3HHISH Pk “About Us”.

£ CoCAv200

File DataPreprocessing PLUS Model Density CA CoCA Help

Ml OH X s B O veemitae | Gl BB DR

#4 About Us
Layers F X
[ Vector Layer
() Raster Layer
() CSV File

BTt TT DL TELRS “About Us™ He4L 0, BVl 25 Bl [ Bk 6
%‘/%\’ ﬁD‘FFﬁ/j_‘—\‘:
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About Us = X
el

CoCA - Spatial Cooperation Development Platform Simulation for "Land-Population-Economy" based on Cellular Automaton Model e

Wersion 2.0.0
Copyright by UrbanComp@CUG
v
CoCAv2.0.0 was developed by the following laboratory: ty

UrbanComp Team for Location Intelligence and Urban Sensing
School of Geography and Information Engineering,
China University of Geosciences, Wuhan, China.
Website: https:/wwwurbancomp net
Supervisors:
Dr. Yao Yao, China University of Geosciences, Wuhan, China.

M. Dongsheng Chen, Technical University of Munich, Munich, Germany.

User interface developers:

LYW T hinn TTai N . H Thadne i

=12

UrbanComp.net
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8. /=R

CoCAV2.0.0: ST HahpUEERL « fhh- N -5 258 P [ BLRLT &
CoCAV2.0.0 H LA SEg8 K -

UrbanComp 7 & 8 fie A4, 17 2% A PR 40,

3 5E B TIEY R

o 3 oK (O

R4k https://www.urbancomp.net/

14 5 2T
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