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1. FmiTeE
1.1. FEARAXTR

CoCAv2.2.0, ENFETICHBhHUAEARLT) “ - N -5 7 25 (6] Pp[E) A4
Fa, RO T BEERES T R R RV, R RS
Oy NSRS R RSN, HEAT “ - N1D-2507 2 B R %S0 W) [E 45
L, N RHERE R ST RIS MM N 3 SR TAE E S L5 B
12. REFGE

fRIESA R0 6L, FTH RGOS, A CoCA.exe UM EH B TR
Al
1.3. AERBRMR

4 CoCAv220 = O X
File Data Preprocessing PLUS Model Density CA CoCA Help

DER O X A BCoeIWe MWCRHMBED DR

Layers g X

Vector Layer
Raster Layer
[ ]CSVFile

1.4. B2 515 BR
1.4.1. SEHf

MY “SCHE7S “HEALEE . “PLUS AL, “f FEAUAAL 7 | “ B RS
BRAL” 5 “HBE” LR e
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File Data Preprocessing PLUS Model Density CA CoCA Help I

DR o X A BCOIWE MWCAHMBDBD DR

1.42. THF

B “RE ST IS SCERFTHE 7. “CSV STHRT I “ THRESCHRT
TE7L CTRESCHHRAE " “MHS TR S 7 “EURIRE 287, “BGHERE 527,
“PLUS MAYFREH ™ X 458 7. “PLUS BEAU -5 A K AR 7. “PLUS 1
R E &R, CA L7, “PLUS B S /RBHERBETHRL . “PLUS BAKE PR 5E 7.
“CERE CA VMR REVIGE RS “BE CA TF IR SR % R R
A7 CEREE CAWTMTIESL MR AR “E R CAFEREEVEE ", “ Iy H L
RO A A7, TS E 0 AR, 7 “ T 2 FE W A AR
B 5 “RTIAT” JLER - H A

File Data Preprocessing PLUS Model Density CA CoCA Help

(DEm o X 5 BECOIe W (AMBES DR
1.4.3. Hds & Bk
Z XS T Eos B3 R EEE FHAT GIS B35S A ThRE, HA i h

COREHE. MR EEE” A CCSV SR 4k, SRR EoR HETa 2
FARGEE

Layers g x
~ @ Vector Layer
B = Cities 9shp
~ [ Raster Layer
[ & wh_lucc2000_6_1000.tif
v [] CSVFile
[ [ ity - gdpcsv

At T EACER A B, W DT OT SRR GIS ThEERAHSE ks, REHE
BFE “HREIRZET. ATTEIER T “Er Oy aiRIERET “frei” 5
“WEMER” L.

MR B s “A@iBIEE". TN ERIERE . SRS
5 “EEMER” UED .

CSV AL “SCAT 7 SR BRI = B4«
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1.4.4. Zda v A4 [X 5

X T B R ARG R E SIS S SO, RIS SCRp R854 a
O H R s

File Data Preprocessing PLUS Model Density CA CoCA Help

DR o X .ABCHIIVWEOLHCREM DS OR

Layers F X
[_]iVector Layer

- Raster Layer
[ ] CSVFile

1.4.5. DhREXSIHAE
A EHE A TR 3 5 N5 R A SR b
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&£ Open vector file

et
T « CoCA > data > v D P #FEdata”
BN~ FEE = O @
= BEH RO~ =B B
LanduseDatas . . .
AuxiliaryVariableDatas 2021/11/29 20:48 pr4 )
managesystem GDPDatas 2021/11/29 20:48 i
schoolSystem LanduseDatas 2021/11/29 20:48 pges
System PopulationDatas 2021/12/17 21:36 prgs
. tm 2021/11/3016:00 BTy
@ OneDrive P
S HEafs
b s i K ?
SHEN): | v| |xshp v

s
1.4.6. FH RN IHHE

PO THE T s SR G A P SRR A S RS SR A

2 error x

e layer is invalid

[®7 Information et

o Unable to classify. Caused by invalid field name.

Yes No

[E7 Information X

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

Yes No
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2. BUIERRINEE
2.1. B=RINEE
2.1.1. FESHEFA
ik File I 3 F 9 Open Vector Layer st A0 Bl ER. 3 477F 8 it

SCAFXSAEAE,  F ) DLl i (10 R B AR B 32 5t rh el M4 . i i %
i BT I I R B SR IZ N PR R G AT IR 454 .

£ Open vector file X
4 « xb64 > RelwithDe... > v [$] 2 $#BF"RelwithDebinfo"
Hi FrEisE =- W @
AN = 7 (EnsEi ESie
St taiFEiAE
e CoCA 2021/12/27 15:56 3z
P iconengines 2021/12/3 14:26 I
. icons 2021/12/3 14:26 p=s
& imageformats 2021/12/3 14:26 hg
= EA platforms 2021/12/3 14:26 3
manageSystem styles 2021/12/2 14:26 3
PopulationDate translations 2021/12/3 14:26 hre
v
schoolSystem , : >

<

SHEE(N): v\ *shp

[0 ] =

4t File H 3% T Open Raster Layer 505 S0 b B3 #7718 S bs
SCERTEAE, T LA 7 2 S SO\ ST b T S g
T I HOME S A 0 B 5 K R GG 5 B

£ Open raster file X
T « x64 » RelwithDe... » v O £ #%F"RelwithDebinfo"
SR - FEitk =- O @
S ER =l Ela
s BeiEiE
CoCA 2021/12/27 15:56 hrd
= m CochA f1eferee -
iconengines 2021/12/3 14:26 g
3 T conend
icons 2021/12/3 14:26 prg)
RS imageformats 2021/12/3 14:26 prg
= ER platforms 2021/12/3 14:26 hod
manageSystem styles 2021/12/3 14:26 b=d
PopulationDate translations 2021/12/3 14:26 p=g
v
schoolystem |, momnn A a5 =
SAEE(N): V| remote sensing image(*.tif *. ~

(o] =

Riili File H3% R I Open CSV File 53 3 54~ 1) B b & FIFER: CSV X
HEXTTEMNE, PRI DOERERT TR CSV XA B A . @ik B TR BT
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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
W =E * _ _ el ° -
N iconengines 2021/12/3 14:26 g
¥ T #» .
~ icons 2021/12/3 14:26 pre
= * imageformats 2021/12/3 14:26 3
=Es * platforms 2021/12/3 14:26 7
manageSystem styles 2021/12/3 14:26 g
PopulationDate translations 2021/12/3 14:26 3z
s
schoolSystem , fmmenn Anns man A s =
SAFE(N): || | *esv ~

T
2.1.2. LREXXHSF NSRS

jiik File H 3 F ) Open Project File 532 MBI IIRR -2 4T7F k4 TR
PR, AT DR A ) TR I R

£ Open project file x
+ « x64 » RelwithDebi... v 0O £ #EF "RelwithDebinfo"
EIR - EEIiE = - m @
N ER e e e
# BEAE
CoCA 2021/12/27 15:56 prL
= =@ * [1e/27 1556 -
N iconengines 2021/12/3 14:26 7
4 = » .
B icons 2021/12/3 14:26 prL
o * imageformats 2021/12/3 14:26 prL
= ER ol platforms 2021/12/3 14:26 b=
manageSystem styles 2021/12/3 14:26 by
PopulationDate translations 2021/12/3 14:26 brdd
W
schoolsystem |, pomsstvee A e ans =
STEEE(NY: | v [rxml v

FFHO) HiiH

i
Al File 3% R0 Save Project File sk 8R40 IAR 4T JFRAF TR
PERIEAE, P AT Bk 2400 TR (R A7 A 2 OB F
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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
W =5 CoCA 2021/12/27 15:56 hral
iconengines 2021/12/3 14:26 3T
¥ ?

: icons 2021/12/3 14:26 g

&l o imageformats 2021/12/3 14:26 byl

=Aas platforms 2021/12/3 14:26 =g
manageSystem PRy P N1 /1712 1408 =7, A

R ¢ >
BN | v

(2SR xml(*.xml)

A BERTTHE s

<

2.1.3. iBH

&l File H 3% NI Exit <N HERF -
2.1.4. REHHEIEA GIS Takik#

LR E TR N RERRERE, SiOEERK BRI, BE
“UEREIER T TR IR, CEEEYETERIERZ T RS “ BRI
=7 BAThEE
2.14.1. 9578 2 E 2

s “HIEIEE” I, BT e B OE B R DL B S 1R R
AL X 35 P 277
2142 5T H R

sy “TTOTJE IR Wi, HIRTBkde 2 m IR m, SRk HdE e ik
RAHATE R, FRINEATT LB Sk Bz 80 e i, W h Es:
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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

2143 B LR E

s CORPRYRTERMERE” I, RIADEE P EE T S s ek
HiS R E .
2.1.44.5554

U HERAE R BIE NR B R, fh CRmARSST EW, TR
R RS

10
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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 WUB/RE T BIZHFEASH, WHHEEZERIR. Bie. 70073
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 A] LXK & R B R BT 0 o FFE g . Hdr “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 :"r’alus 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 -

11
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[®7 Information X

o Unable to classify. Caused by invalid field name.

Yes No

fEREIF S, R 37 1, MR AT S 0T RS
o 73 IRERIN E PR

¥ 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 M2 s @ ALK B ATk b — 2R R

7N
I -

s CMBRPTA L e Dot TRk B AT SRR,

ENETRENE . AT IR AR DA K5 I8 ROHE TR > R HIE S5 hR 4%

12
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E)a, HHdr “03R” LS AT YA, SERER RSN ik
Ho

FENRLER)G, mE&IO EHHE” /it MO, ARBE
FE TN B PR I S IO AR S F - / ZE 0% Bt

&% Select the color of this label X

Basic colers

HEEEEN N
HEEEENNC
HEEEENNC
01 e
I
I

-

Fick Screen Color

Hoe: W46 [3 Red: 55 [3]
Custon colors Sat: 187 [3] Green: 205 [2]
IR val: 208 3] Elue: 120 3]
o o o o Algha channel: 255 [2]
44d to Custon Calors HIML: 437ed78
Cued

EREEE s, st mar Al % mimes crER

PE” Ftm, JFE AL IX Skrh o T AT S E G R R B E RS, BT
5% B s -

File DataPreprocessing PLUS Model Densxr)C-\ CoCA  Help

DEROR XA ECOJWEOHCEMIBIRE DR
Layers 8 x
v @ Vector Layer

@ GBA_bourder_cityshp
(0] Raster Layer
() CSVFile

x¥

Annotation 7 A] PAZEE R _F IR IRX B 7B,

13
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£ Symbolization

- a
Property  Symbolization  Annotation
Annotation Text
Annotation Field;
OBIECTID -
Annotation Style:
Font SimSua
Size 3
Bold [
Ttalies [
Preview Example!
oK Cancel
VRl N —
S, VR B T R I
Horb, FRTBH TR EE RN TE.
Annotation Text
Annotation Field:
OBJECTID
il Font B4 ik,
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

iy Color B # A o

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



CoCA v2.2.0 i FH 6 8]

RN
File DataPreprocessing PLUS Model Density CA CoCA  Help

RO XA BCoIVE MW CEHMBAD OR

Layers (-] x\
ve Vector Layer

8 5 GBA_bourder_cityshp
v [ Raster Layer

(0 # oPtif

O ¥ 1and2000-4.tif
v [J CSVFile

O B city- gdpesv

2145 B BKE

M CBREET R, R R BRI
2.1.5. WS EPEIEA GIS DhReik £

A A E R E S B R, A R SR R S, A
“OREIEE”. “WEPEARTEERE . “FFEh”. “BBREE” A ThE.
2.1.5.1. 48 3 E E

A AR BRI, BRI PRI AR O R DA e A A TE R
AT RRAL X 35 55
2.1.5 2. B a R E R E

B R RTRIE R KRTR, BT P B AT S
2.1.53.75 54k

E TR E R B I B, A RIS TR I, TR
1 B 2455 Ak B

15
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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 Wit nik o EREASH, WRERERAR. R 2R,
VaAF iR . a L B BUEUMAE N B AR & 1 S R E A i/ ME

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 JT R AL H AN R BUAE F 7 458 52 (R R Va1 A AR

16
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&% symbolization

Property  Symbolization  Single-band Pseudo Color

Properties (Double click to change)

o

=

S 1
a

Code Condition
1h P>
2175 =175
323 >23
4323 >3.23

Number of Categories
4

OK Cancel

Single-band Pseudo Color U1 A] LUG FRIE BUHAT VR A 7R . F P a] LA
Number of Categories X B 7> %, s Color B H e, MR-

File DataPreprocessing PLUSModel Demsity CA CoCA  Help

DR O X A BColiIve HiCEFMBE8 DR

Layers 8 %
~ [0 Vector Layer

() GBA_bourder_cityshp
~ @ RasterLayer

a tif
() CSVFile

2154 B %KE

sy “REERIER 7 I, B RDRE I BRI S AL B

17



CoCA v2.2.0 181 3 W3

2.1.6. CSV AT eIk FE

Bt R R CSV Bl A AR R B A, A Ok
U “RERER” P ThRE.

2.1.6.1. LA S

st “ICRTRGE” T, Al AU ) CSV

B preview CSV u]

1 2

0.00000000 32.00000000

2 0.00000000 61.00000000
3 0.00000000 73.00000000
4 0.00000000 84.00000000
5 0.00000000 90.00000000
6 0.00000000 96.00000000
7 000000000 102.00000000
8 0.00000000 109.00000000
9 0.00000000 113.00000000
10 0.00000000 117.00000000
1" 0.00000000 123.00000000
12 0.00000000 129.00000000
13 0.00000000 134.00000000
14 0.00000000 138.00000000
15 0.00000000 141.00000000

2.1.62. %K E

sy “RERER” I, BIRDRRE ) CSV BE RS RR .

18
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3. HEFTALIE
3.1 HIBENL-E B A

e Th 8 T REAT FR IR O] F B4 1 NoData {8, 1T J5 82 1R FHAZ G A5
P, ER A FERR AR N i RS, 1 JTIR, TAZ 0. 45
£ GIS AHRIFAT H EAT AH IS EHE ) NoData {5 AR IR U /5 2EAT 3R 4

£ L SR £ B A S B e, Al “AlE e iR B E T
T, 3T S 18 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

Hr1 Land Use Code 41 /it 4445 TC I {E,  Pixel Statistics 41 i s 4 NAZ TG
B RNEE . HER] LR BB RCAE SR AL, H 1 PR, X
7 NoData Option T~ valid Data A] LUK B IME RAE BONAHE, AN G ST
B

£ Output H iy R AT Y S B

TEEE RS, FEFT R B S R SR T e 0 oA 28 R 1 R K
¥, HBRERBDLAOVER, SN2 IERIE,

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. BIRIENML-ERM
BEDh A R R R AR AT R RFR AR, DLSCRMARIO R AR, F
R I BT (S P SR AR G —

s “HEE - R AL 7 BT, FTOFX RIS . PR SN B e A
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

H P kit Pending Files (1 ===l A& ST, Pending Files 15 4%
TR ARG R

Pending Files

20
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E Target Params HH 152 B 5 KA J5 [ A58

Target Params
Width

1000
Height

1000]

7t Output Path F1 ¥ E it #64%, Ay run firH .

Output Path

D:Expeniment/CoCA/Data

3.3 BEIEML-1T—1

PRI e 32 2R 0 2 (R XS B e 2t AT VA — AL B, DU GE (DY 0~1 (1
MR, E T RS SR R .
s A -1 — A4 8T

o FTIPREN S o FH R B Bt Kot
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
ol ing Fi
H 7 st Pending Files Hf1)

i NMIHE S, Pending Files 7713
TR TPNAE B Z N IS

£ Output Path H1 % B4t 642, iy run it

Output Path

D:Experiment/CoCA/Data

Fun

3.4. BIREMNL-EIE

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
s R IENA- BB I ITIFX A . R S 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 ity Pending Files 110 === 4@ AMH& SO, Pending Files H1 ()3

TR TPNAE T B Z N IS
1t Target Raster File 1% & H A4 SCE, Output Path o B ¥ H %1%

Target Params

Target Raster File

Output Path

il Run, $HK IR B 105 RAEON FARME S 055 R 5
I
3.5. BB HfT- B PR (B

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 M- EHARIEIWT” GET, FTOFXS R 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 /7 7E Input Image H 5 B R 16%HE, 57 Expected Number of Categories
BB AIRF S0 7E Output Image H % & fir it 545

3.6. EE| D Hr-eihit B aE

P A TMI LR ST, TR A . PRI S R
0 T, T LSRG KO R [ B 19 T BT 5

T ) RS 5 T L R RS B 5, P e
Fii2% 21 B 75 B R MO RN B S

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

F P AT LA Create Expressions 18 # 145, Band Reference 't HATC
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

M P A se ik s, mt B4 m] DO E A7 A\ Expressions H.

Expressions (double-click to execute)

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

I {E Output Path & B i th kAR, X RIAXFIR A ot g Rt
vt

3.7. Bl K-AEmE L

P S NS | N = S iy P § DA D VR 1T E DR 8 S €1 I
PSSR, AT DA MR B BT A B 2K

7 R AR IS T SRR A T S P A I RIS B AR, P AR
FZ 2 ﬁ'éﬁﬁ%?&j’%ﬁﬁf{%ﬁﬁﬁ}\ﬂiﬁﬁ W, Ff 55 Input Raster File )4,

. Unsupervised Classification o X

Raster Data Classification
Parameter Settings
Input Raster File
D: i C A/dwa-datadataL anduseDatas land2000-4.tif v
Clustering Methods

k-means clustering algorithm { kmeans) v
Espected Number of Categories

Output Path

8 Save as single-band image
Classify

Legend
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F P sty Clustering Methods VJ#:AE IS B 15771, #£ Expected Number
of Categories Expected 1% B 5K MFEL, 7£ Output Path "1 ik B Hikie, I
RS B RAT N AP B, A Classify SERCR IS It a5 5. 7 2Reh
RIFE21E Legend H 2o, JFAINE|EF IS . Property

Legend

class

551 _
.2

3 L]
‘ ]

cla
cla
clase
class

3.8. Bl R-IE 3R
it RS R HEI, FTFEXSRESRI . A b SR n 3

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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i Supervised Classification = m) 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 ¥
Output Path

8 Save as single-band image

a " { Classify

Output

2024-01-13 17:10:55 >> The current processing raster image is: D:Experiment/CoCA/dwg-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 M Current #EAZFRAI AT, 7 AT LAAE Image
Preview ‘&7 (U TAREIZEHINT G o bRk s SN st LA B
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

s "j{_ Classify
F 7 55t Methods 114 85 53 2514051,  1E Output Raster Path H1 15 & 4 i

Bale, AR AN A B, R it Classity

SERT I E5 IR . A5 P B S EAT AR, 25 PR
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4. BT PLUS =B T 1th ¥ F 2 (LI &E
4.1 {RE ALY R X

M SEEEAE “PLUS Model”, 7E#H 2 %+ “Extract Land

Expansion”,

Fil= DataPreprocessing PLUS Model Density CA  CoCA  Help

LIZ] MR v heEuMBas OR

Calculate Overall Development Probability

Layers
— Self Adaptive Inertia and Competition Mechamism CA
v [ Vector Layer ]
(] GBA bourder ¢ 81 Markov Chain
v [T Raster Layer |~  Precision Validation
e pcr_pulODD.hf ®  Recover Density Data
[] CSVFile

FATT AT Ll S T HA2 “Extract Land Expansion” %41 iz RIATHT H-4 5K H

AR RERLERE, 4R B PR

=X 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

Output Path

Run

WK midi “Previous Land-use data”. “Subsequent Land-use data” Fl
“Output Path” 47 4% 4 . » AEBH ST e BN EAE H ik e

BRI B A s A . AR e B A AR . ANER B9 5K %k
oAU AT
SEJE, R “Run” %41 R

PATY 7K HI MBS B Th RE

42 HHB A R
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MRS “PLUS Model”, fE3# H S B8 3 “ Calculate Overall
Development Probability 7.

File DataPreprocessing PLUS Model Density CA CoCA  Help

M3 & 2 “%  Extract Land Expansion P ¢ ad @ ;a ﬁ @%

La (_  Calcolate Overall Development Probability
yers . . . .
v [ Vector Layer Self Adaptﬂ-e.a Inertia and Competition Mechamsm CA
() GBA_boutder ¢ &1 Markov Chain
v (] Raster Layer | Precision Vatidation
O pruZOOD.h.f ®  Recover Density Data
(] c5VFile [

AT AT LS T 2 A% “Calculate Overall Development Probability ” %41l

C BT T IR R R B SR, B

(© Calculate Qverall Development Probability

Subsequent Land-use Samples
Land Use Data

Set NoData Vatue
Driving Data (Select and press the delete key to delete)

Input Samples Path

Related Params
Mining method of overall development probability
random forest
Sampling rule
© Uniform Sampling ) Random Sampling () Marmal Sampling
Sampling Rate (1/1000) 300

(O Stationary Sampling

Sampls il data (Polygon vctor data)

Sampls il data (Poiat data)

RF-based Paras NN-based Paras

Decision Trees Number 80

Output Pe Path

Convert

B4, mili “Land Use Data” HHIFEEHL =, KRG HFREX G
HE, P AL AT S0 IR P A5 1 F 3y 5K K

%, i “Driving Data” FHHZE o, RS HEHXE
W, P e idede e 9 — A A 5 155 I 2R ) R 50 P 3R e 2

28



CoCA v2.2.0 i FH 6 8]

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

Input Samples Path

5ERE, 7E “Mining method of overall development probability ” T fi A #1i%k
PO R MR 42877, BRUCHBENLAR AR AL . 40 F o

Mining method of overall development probability

A
neural natwork

SR, 1E “Sampling rule” FIEFERNKAEE. FEHCREE. FoREE. 585
KA, WHFR:

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

FRFENBENIRFE, FFiEd “Sampling Rate” 15 B RAER KN, W AT

7N

Sampling Rate (1/1000) 300 <

RN FERFE, FFiEid “Sampling File data (Polygon vector data)” A
8 & RAE X d5k.shp SCHF, W07F A

Sample file data (Polygon vector data)

Forr, fig 8 R X3 shp SO B EE A% TN A — B0 XKGE T I 230 E
T 95

TR ME TS RAE, Fi#IE “Sampling File data (Point data)” 5 A\ $8 & KA
B B, T PR:

Sampile file data (Point data)

Horb, R KGO BB 2O “AT5, SIS, 7, Bl o
NHR:
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B, WRiE EREPER SRR AR 28 775, 1E “RF-based Params”
o, “NN-based Params” & BERSE, W FFas:

RF-based Params MNN-based Params

e, £ “Output Pg Path” W gidi#%H oo, FEFH AR EAE ik
B R SRR ARSI E, R s
Output Pg Path

mir “OK” RGERIFIEHAT SRR MR Pg 9238, FFEA M Log H &
INREPHATIRGS, W T PR

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. Hi&N CA &l

MRS “PLUS Model”, fE3 H SR H11E4E “Self Adaptive Inertia

and Competition Mechanism CA”,

File DataPreprocessing PLUS Model Density CA CoCA  Help

DIl O F EtoctLotbpmsen ,J Cild DB OR

(& Caleulate Overall Development Probability

Layers -
~ [ Vector Layer

() GBA_bourder ¢ &1 Markov Chain

~ [ Raster Layer | Precision Validation
D popu2000.tif ® Fecover Density Data
[J C8VFile T

AT AT LSS T HA “Self Adaptive Inertia and Competition Mechanism
CA” FZEI BRI AT FF AR 7 L oo R ARk DhResi e, 4o~ B o
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- o x
Simplation Result Aceuraey Evatuation Basic Parame. Output
Iteration FoM PA UA Tteration Rounds 10
Land-use Data
Land-use Data (Reference)
P2 File Path
‘Constrain Fils Path
Neighborhood Size
Patch Generate:
Step Size 0
LanduseDermnd  CostMarx  Weights Dk Weights
Change Curve of Various Land Parcels Change Curve of the Accuracy Indices.
1,000
] =
800 Sos
5
] E
o B
] = 18 Use Defauit Symibolization Plan
Bos
10 g Set S
q S0z Output File Path of Simulation Result
200
] 0
L T T T T T o o s S e oy Esport Pasame ()
0 : 0 200 40 60 500 1,000
0 200 400 600 800 1.000 Iteration v
==y N N ~ N z -
== T s T Iteration Rounds 10 =
i 1L b ill

WE APPSR E, ZS R AR RE AR
SRJE, MRS T “Land-use Data”. “Land-use Data (Reference)”. “Pg File

Path” F1 “Constrain File Path” #5 {l]4%4f s TE PR 1 SO e e B0t

TEHE AR VI P AR A AT LS P B A TROR A . AR 1 Jm S0 ST T St 08l A T
1oy Pg SUIHAF TRUHH AR AR A A e SCAF A7 TR AT o I R TS

Land-us=e Data

Land-use Data (Feference)

Pg File Path

Constrain File Path

Frr, “Constrain File Path” DJRg JyBRfilHRsE X A e, BRARTI N 45
T, WFEREEE LI F— M EE A R SH 0. 11 GByte i
IEHHE . 0 FoREE LR R Y, 1 RN R R M.

SRJE AT T ER PR B 75 (AR OGS 4. 1E “Neighborhood Size” 4
{5 B A K /] \Neighborhood Size : *l; f£ “Patch
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Generate” 77l 15 B %5 I 23 BU K /| Patch Generate 00 B,
£ “Step Size” Al B LK /Sep Size 400 =
Al “Land-use Demand” FH&4 |, e X EME R AR E

NE AR AR A H B CSV 3UF, CSV U RIS AN

“Type 1,Type 2,Type 3...Type n”. # M) ZH&ZIIAe, W RGERNLFHRTE
EFHE B Eh gt B & SRR R B H o 7 /5 BEAT AR O T, 7 0
i L5 OO TEAE Hh 42 %% 2R BHON J5 82 By /R B R B T SRS e rp PR B 1

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

Typel Typel Type3 Typed
Future Pixel Number  / ' '

Witi “Cost Matrix” HHVFAARFERE, P H E % IR AL IR H1, 4
THias (RoR Type | ARTHALA Type 2):

Land-uze Demand  Cost Matrix ~ Weight= Dk Weights

Typel Typel Typed Typed

1 [
- R R
- R

Wili “Weights” H1 AT IBCEE,  FTLEF RO TEAE P B € % I3 SRR 1
RRIALE KA, BRI 1o WH o
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Land-use Demand ~ Cost Matrix =~ Weights Dk Weights

Typel Typel Type3 Typed
Weight of Neighborhood 1 1 1

Wil “Dk Weights” 7 f) Dk BCE, wIEF H X EHES B € % A
(¥) Dk BUE K/, BRI 1o W07 F 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” %41 Set Symbolic Scheme CIYYEUN

I R S i E R BT S

2 Land-use Scheme

|
m]
ped

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

Cuztom col

I I I
I B

Add te Custem Colors

Hoe: 2008 medi 0[5}
Sat: 266 3] Greem: 170 [3]
val: 255 [2]  Blue: 255 %]

Alpha channel: ﬁ

HIML: #00aaff

Cunl

s “ok” Hel AT se s U B R E

HNTAEFEEMIT, FAE “Output File Path of Simulation Result” D#EEH &
R e R R AR R T (AR A

Output File Path of Simulation Result

A t%4] “Export Parameter File”

Export Parameter File (xml)

XML A& ORI FH F H
S AERRAD S I i %4 “Run”

Run

B, T B s

o T LUK ST S Py 4B EL L

AU IS bvi i ) i L DA i e
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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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PEANBATEFRPE T A Log Hi th At FH AR B ARG o e rbalrly LA
FHAZ A AR Log % i 5 i s B 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 IRPRHEHHE

R B2 “PLUS Model”, fE3# H S EL 8 FE “Markov Chain”s
Fil: DataPreprocessing PLUS Model Density CA CoCA Help
BEIR O ¥ EductladEgnso hClEld @@B® OR
Lavers (& Calelate Overall Development Probability
VYD Vector Laver Self Adaptive Inertia and Competition Machanism CA
() GBA_bourder ¢ 8 Markov Chain

~ [] Raster Layer |/ Precision Validation
0 pupu?[[[!hf &  Recover Density Data
] CSVFile

AT DL T EA: “Markov Chain” %4 E:I RO 4T H H /R B R
Dhaettl, W N EFR:

4] Demand Prediction — (m] X

Land-Use Data

Path Name Data Type Year

Constrain

Save

NMarkov Chain
Predict Year

Output Path

Run
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BAE “Land-Use Data” " Sdid%dl = S AZ/NAFESED B H R EL

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, BT ORRIREE 3 SR, SRR SR B A A I, HAH
RBEEH3 1) FH 1 HHs 1) 18] B — 3

&, AE “Constrain” WAl XGEEFEHAER:, HE & H R R AL
PR, S8JE M “Save” HATORAE, WA (s Type 4 AN TTHALA Type
3):

SRJG, & “Predict Year” i & FAF TN AEE, W FFis:

2000‘:t - =
5, 75 “Output Path” hsizh bl o, ZESM N ERE
v A B
Output Path

s “Run” %41
Rua » FFEPAT EIRELR
FEIFE IR . 1SRRG B R — A csv BRSO, HN A A R THE
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B R E, W FR:

Tvpel Type? Type3 Tvped Tvpeh Tvpeh
2TAD4 17423 1392 G409 4964 159

4.5 FBEWE

MR HAE “PLUS Model”, fE5 H S HH11E4E “Precision Validation”s
Fil= DataPreprocessing  PLUS Model Density CA CoCA  Help

DIl O ¥ EnclotEomsio P(J oM HEDDR

(5 Caleulate Overall Development Probability
Layers

v [ Vector Layer Self _-‘\d.aptivt:a Inertia and Competition Mechanism CA
() GBA_bourder ¢ & Markov Chain

v (] Raster Layer M Pracizion Validation
0 pu?u2000.h.f ® Recover Density Data
[ CSVFile

[
AT AT LLE S T B A% “Precision Validation” %41 E ROATHT K BV 2
L, KR

[ Accuracy Evaluation = O X
¥

Land-Use Data

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

Accutacy ground-truth the parcel has changed.

Path Name FoM PA Ua Kappa oA 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

Bk, 4wl s “Previous land-use data”. “Subsequent land-use data” A5l
4 » TESHH I ST e R ARE Hh A e 548 AL T FH i 3800 A7
TS AN AR fo O A7 T AT . R s

Land-Use Data

Previous land-use data

Subsequent land-use data
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NG, R “Accuracy” HAMIFEEL , TEFRH X EHE P SN fF
K FEVE 8 R8s, Wi R B
Accuracy
Path  Name  FoM PA UA  Kappa  OA

S JE, A “Calculate” %40
Co , FFUEH
ITFE EEVEY D BE -

4.6. EELEUEESEMN

RSB “PLUS Model ”,  7E3# HH HISEHL P FE “Recover Density

Data”.

File Data Preprocessing PLUS Model Density CA CoCA Help
DI D F ExioctlandExpansion hCliid @@ H @R
La (& Calculate Overall Development Probability
yers . . - .
v O Vector Layer Selfﬁdapm-t.elﬂemadeompehhmMechmngA
() GBA bourder ¢ &1 Markov Chain

~ (] Raster Layer |  Pracision Validation
[ popu2000.tif % Recover Density Data
) CSVFile

AT AT USRS T 2 A% “Recover Density Data” %4 &

A KT E DR, 41N B PR

HIEIEAPI b0
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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

il s “Original Density Data”. “Discrete Data” A7l %4
» AETH S B SOA e 330 1 E rh AR 2 A A\ X L P 4 2 TR ) 3k
R JREREIE . BHI R KR ER IS, T PoR:

Params

Original Density Data

Dizcrete Data

SRJE, AE “Files” st B EESACM B IEAE, FrEsu il ke

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. T DensityCA BREEHIRH EREE M T
51 B A RAVIBEERS
MRS “Density CA”, 7EBRHSE R+ “Initialization Density

State of Urban Development”,

File DataPreprocessing PLUS Model Density CA  CoCA  Help

mEI W O 8 X Doy ek ol U Derciopment 888 OR
La ‘ [\ Initislisation Density State of Urban Development (Density)

D - ) ) L L
v O Vestor Layer (. Calculate Overall Development Probability (Density)

() GBA_bourder city.shp | Continuity-based Mechanism CA
| Raster Layer #d  Precision Validation (Density)

O popu2000.tif
(] C8VFile —‘ ‘

v

FATE AT LSS T H A% “Initialization Density State of Urban Development”

et L VBRI AT PSR R TR A B RS L EE S RS, T PR

[} 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, s “Previous Land-use data”. “Subsequent Land-use data” 4

kil e s FEGRH R ST S e BT 1 A R AR R 3k A AL I FH 3 3

IR AE S AL A B AF TR A . 20 R s

42
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Land Use Data

Previous land-use data

Subsequent land-use data

AT RIGEEEAT TR AR g, PTRAE IS X
“(Classification of Urban Land and Non-urban Land” & F #2855 W 1 “Urban
Land”, &8 LRGN M, W FFs:

Classification of Urban Land and Non-urban Land

11 2 u H Tru
22 1 Tru
33 3 Trw
44 4 Tru
fJa, £ “Output Path” HgidefZdll oo, R AR AE fided
SERDRAEISAT, AR LUTIE RS S

Cutput Path

il “Run” #&4H
Run
, TTURHAT IR T K W40 %5 BOIRASTHBL T RE .
[F IS FRAT T FR AL T — b i T S 1 R P I T R R 5 E a7, ik
SKEHEE “Density CA”, fEFRH ISR FHEHE “Initialization Density State of
Urban Development (Density) -

File Data Preprocessing PLUS Model Density CA  CoCA  Help

B4 a 2 ms y= [\ Initialisation Density State of Urban Development L @ ﬁ ﬁ @ %
[\ Initialisation Density State of Urban Development (Density)

Lavers £
(_  Calculate Overall Devel t Probabili i
v [ Vecter Layer & lopment Pro ty (Density)
) GBA_bourder city.shp %] Continuity-based Mechanism CA
¥ (O Raster Layer ad  Precision Validation (Density)
[ popu2000.tif
[J CSVFile ‘

S 5 2 s I A\ A R L (Density Data) 5% BRIM{E
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(Density Threshold (Value for Urban Areas)), FRFi<F KT BE K& TR
SRR T X3 I A7 2 5 SO (Output Path),  HoA R G B — B0 mT 78 HoAh
GIS A A s IS B AR 1) 5z B2 AN s A 1 2 B AL

[} Initialisation Density State of Urban Development = O X

Params

Density Data

Density Thrashold (Value for Urban Areas)
100.00

Qutput Path

Run

52. 1HEHT RAEELREE

MBS “Density CA”, fEHLH S HIESE “Calculate Overall
Development Probability (Density) -

File DataPreprocessing PLUS Model Density CA CoCA  Help

| & ©) B ¥/ () mitiafisation Density State of Urban Development } a8 O
o E.'_‘. Initialisation Density State of Urban Development (Density)
© () Vestor Layer (. Calculate Overall Development Probability (Density)
[ GBA_bourder_cityshp | Contimity-based Mechanism CA
~ [ Raster Layer #d  Precision Validation (Density)
[ popu2000.tif
(J CSVFile —| |

FATEAT L@ T B2 “Calculate Overall Development Probability

(Density)” #cll & BIRTHT IR A48 R AR S T S DD e, 0 P
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-
& Caleulate Overall Development Probability

Subsequent Land-use Samples
Land Use Data

Set NoData Value
Driving Data (Select and press the delete key fo delete)

Input Samples Path

Related Params

Mining method of overall development probability

random forest v
Sampling rule

© Uniform Sampling ) Random Sampling ©) Marual Sampling () Stationary Sampling

Sampling Rate (1/1000) 300

Sample file data (Polygon vector data)

Sample file data (Point data)

RE-based Params NN-based Params

Decision Treas Number 80

Output Pg Path

B2, s “Land Use Data” "4l |, REG&HFEHATE
HE, P 7R PR B0 3 A0 R b BT SR A B T R R A 2 IR S 28

Fe&, s “Driving Data” HEHZEH 1, RGaEEH
HE, F P T PR IR0 DRk ) PR R a4

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

Input Samples Path

5ERJE, £ “Mining method of overall development probability” T Hi7 HE H1ik
BERAR KRR A28 07, BRUABEALARARE AL . 2R P

Mining method of overall development probability
random forest

neural natwork

SXJA, fE “Sampling rule” FFIEFERNERAE . BEVLRAE. FIERAE. 35
KB, IR PR
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Sampling rule
© Uniform Sampling (C) Random Sampling () Manual Sampling () Stationary Sampling

KEENBENIEFE, T “Sampling Rate” 15 & RAER KN, W AT

7N

Sampling Rate (1/1000) 300

KFEANTBKAE, TFilL “Sampling File data (Polygon vector data)”
T‘é%%#lziﬁ.shp A, WUR R

Sample file data (Polygon vector data)

Horb, F85E KA X shp SCPF e AS ON R — 508 XK B T 1 231478

Ei&*ﬁ o
KFENFHEKFE, TiHL “Sampling File data (Point data)” ‘5 A $8 & KA+

BT E A, W PR

Sample file data (Point data)

Horp, fRE RGO BB 2O “AT 5 505,7, anplEdE IR
PR

¥, WRiE RPN SR AR 1288 7775, £ “RF-based Params”
&Y, “NN-based Params” & BERBISE, W FFs:

RF-based Params MNN-bazed Params

G, {E “Output Pg Path” W pididzdl - , LEFRH PG AE Hh %k
PR MR A B, R
Output Pg Path

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

i “OK” RE DI IRPAT B AR FEMER Pg IF2HE, JFAE/ZMI Log &
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RBEHATIRGS, W T PR:

2024-01-14 21:31:46 >> read land use data.

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

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

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

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

2024-01-14 21:31:46 >> introducing the driver "D:/Experiment/CoCA/
dwrg-data'data’ AuxiliaryVariableDatas T 1 tif".

2024-01-14 21:31:46 >> introducing the driver "D Experiment/CoCA/
dwrg-data'data’ Auxiliary VariableDatas L2 tif".

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

53. I EREL M TR

R B2 “Density CA”, {EHH SREHEFE “ Continuity-based
Mechanism CA”,

File DataPreprocessing PLUS Model Density CA  CoCA  Help
[ ] E a 2 - /= [} Initialisation Density State of Urban Development \5‘% ‘;a @ @ ﬂ
: L\ Initialisation Density State of Urban Development (Density)

Layers
(_  Calculate Overall Development Probability (Density)

v [ Vector Layer

() GBA_bourder_city.shp ["] Continuity-based Mechanism CA
Vv [ Raster Layer ad  Precision Validation (Density)
] popu2000.tif
(J CSVFile —‘ ‘

AT AT LB T HA: “Continuity-based Mechanism CA” #%4f] W5 BT 47
T T B TR SR A U D Re A, G B T

] Continuity-based Mechanism CA - o X
Simuiation Result Accuracy Evaluation Basic Params. Output
Tteration MAPE RMSE Itecation Rounds 10
Density Data

Density Data (Reference)

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

Py File Path
Change Curve of Density Change Curve of the Accuracy Indices
1000 1,000
4 g Constrain File Path
00 800
i Neighborhood Size 3
b 2
8 Density Demand ~ 100000.00
S 0
600 £ Cell Radius (m) 1
b
= B City Bourder Path
4 B
E
5 w
400 i (@ Use Default Symbolization Plan
200
200 Output File Path of Simulation Result
. —
0 T T T T T 1 Export Parameter File ()
; : ; < ; ; [ 200 00 600 500 1000
0 200 400 600 300 1.000 Tteration Run
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ry

teration Founds 10

I z
[ERicpliBvBES A e PN BB A ALY
IEREEEL, SRR AR USRI
NG, MR AT “Density Data”. “Density Data (Reference)”s “Density

State Data”. “Pg File Path” 1 “Constrain File Path” 75 {4241l . ,

FE 5 PR SO e £ TEME F ARV IE BEAR A AT FL S FE B A TR A . ARk m
FUSE B A T8Ot A . ST AR AL BT AR 5 SR A7 TR AR . P SUIFAF U A2
A B 1) 5 JEE SCAFAF TS A% o U0 R BT -

Density Data

Density Data (Reference)

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

Pg File Path

Constrain File Path

Horr, “Constrain File Path” ThAENIRBIREE KRR R, BT R, #
T, R R LSO F— M BEEEE A R A 0. 11 GByte i
TEEE . 0 FoREE LR R, 1 RoRn] R JE .

SR JE AT B AR B S S 4. 7£ “Neighborhood Size” 4

M)V B AR g /)y NeemberosSiz= 3 B #F “Density Demand” A5l B %
i ARy DemstyDemand 10000000 =0 g i) S R TR S AR R O RN R 25

HE BT E N FREE, A OTIINARKE G SL50 & F o o R 8E ;s 72
“Cell Radius” 751 & IT i 2478/ ColiRadvsGem) 1

FI7 sy “City Bourder Path” Al (3% 80, £ 5 A0 X6 TR ik % S

FEX IR B T H A (Rl A IR IX B ARl o 183 . ik phos:
City Bourder Path

b ETEN LU
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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 e B
ENFFFHTTR. Mt “Set Symbolic Scheme” #%4H

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

ol

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

N TETF T, FAE “Output File Path of Simulation Result” T 5
il o, FESRH N UEAE R BRI 4 SR B PR AT B AR

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

Export Parameter File (.xml)

GLiH AT 508 B DL XML SUES A7 IR T H
e RS ] 5 %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
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

2 g
Il 1 '
N

Accuracy Evaluation
2
=2
I
et

2
1
I

Iteration

PEANBATEFRAE T — A Log f th At F TR AR S o Hrply 2R
FEARARAURE TR Log it 1 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. FEEIFMN

MR R “Density CA”, 73 HI SRR H LS “Precision Validation

(Density)”s
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File DataPreprocessing PLUSModel Density CA CoCA Help

oA & ¥) m2 4/ () Initialisation Density State of Urban Development aaa O
. — = ;L) Intaisaion Density Sate of Urban Development (Density) =
yers

~ [ Vector Layer

(_  Calculate Overall Development Probability (Density)

] GBA_bourder_city.shp %] Continuity-based Mechanism CA
~ [ Raster Layer #d  Precision Validation (Density)
[ popu2000.tif
) CSVEile ‘

FAI AT Lld IS T HA2 “Precision Validation (Density)” %41 od RIAT 4T JF
R REVEA DhRERLT, N I

#d Accuracy Evaluation (Density) = (] *

Density Data
Evaluation Model MSE (Mean Square Error)
formal n
it 1 ,
o O Partitioned sk =;Z[SE -
Real Density Data i=1
RMSE (Root Mean Square Error)

Administrative divisions data(vector type) e
_ RMSE = | (- yo?
‘J =

Accuracy MAE (Mcan Absolute Error)

Path MSE RMSE MAE MAPE HEC O
MAE =;Z\y. —nl
i=1

MAPE (Mean Absolute Percentage Error)

n
100% % =¥
MAPE = 00 Z |u|
L=
SMAPE (Symmetric Mean Absolute Percentage Error)

.
100 Y =¥
SMAPE = %ZM
41

n Fil + lyiDy2

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

Caleulate
]

B, A “Real Density Data” 45 {44411 s FEFRH ) SO
IO U HE R B S SR A R AT . 10 R

Fzal Density Data
D:Experiment/CoCA/dwg-data'dataPopulationDatas/popul 000 tif

Ra, s “Accuracy” HUAMIFEZEL o, R AIRHEHES S
FEREVEE s, R s
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Acenracy
Path MSE RMSE MAE MAPE SMAPE

3173621.544 2274560 537.877 60.175 67.086
2 D‘Exp-mmeﬂL 4936233.913 2226.263 529.056 59.942 66.724
3 D:Experiment/... 4936233913 2226.263 329.056 59942 66.724
4 D:Experiment/ . 4936233913 2226.265 329.056 59.942 66.724
5 D:/Esperiment/ . 4936233.013 2226.263 329.056 59942 66.724
6 DuExperiment/ . 4936233913 2226.263 529.056 59.942 66.724
7 D:Esperiment/... 4936233.913 2226.263 329.056 59942 66.724

AR R AT X Geit, RIS X gEth 7 AR, i RO
WE IR X AE HEAT T 5

Density Data
Evaluation Model
() Normal

Real Density Data

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

© Partitioned

Adnumstrative divisions data(vector type)

SERUE, s “Run” 4]

Run

54
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6. T CoCA BRAEEHIRTHE - A O-ZF T INEE
6.1. W E - A O-255 T isl

BTN RE T E R HAT IR — SR “ R XA R S A B SR R
L, P ATk R D B8 3 AT TR SR BN R PR B R B,
PR PRIEA AT 2L 2 N2 — 2

MR BFE “CoCA”, FEFEHISE R HIEE “Step-wise Synergetic
Simulation CA”.

File DataPreprocessing PLUS Model Density CA  CoCA  Help

DBl Du Koo n T Seeeicmbinch |88 OR

% Dynamic Step-wise Synergetic Simulation CA

Layers g x . . . .
~ [ Vector Layer :ﬁ' Step-wise Synergetic Simulation CA (Multi-factor) |
() GBA_bourder_city.shp
~ [ Raster Layer
) popr2000.5if
[ C8VFile

TS

FATE AT DS T EA2 “Step-wise Synergetic Simulation CA” $%4 ® i
ALFT PR T [ 4= N -5, R B Fs

@ Step-wise Synergetic Simulation CA — [m] *
Simulation Result Accuracy Evaluation Basic Params
Iteeation FoM PA UA Iteration Rounds 10
Intemal Tterations 10
Land-use Dat
Land-use Data (Reference)

() Estract Land Expansion
CAModel Params.
Pg Excavation Perams

8 Use Defiult Symbo

Output File Path of &

Export Parameter File (.xml)

Change Curve of Various Land Parcels Change Curve of the Accuracy Indices
Run
1,000 1
Output
2 P
800 o8
K]
=
600 5 o8
E’ 04
400 g
8
02
200
0
o T T T T T 1
— e 0 200 400 600 300 1,000
0 200 400 600 300 1.000 Iteration

B TR PO M AR A oo © B

&
I
2z
S

PHRIBGIEAR KL T B IR K A i v &
L R UK

SRIE, b “Land-use Data”. “Land-use Data (Reference)” 45l #%41l
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o AEFHY SO FERHEAE AR I B A2 A AT S Bt 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

FRK, BATHX CARR ST R E, i “CAModel Params”

CA MModel Params

S I » ARG HENHH
CAZHUE 75, W fs:
@ 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

F CAZHEIKE TR T, “Iteration Rounds”. “Land-use Data”. “Land-
use Data (Reference)” R4l F—HAHMSHM AN ERE, IMNEATEE. W

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 BRI & X 3k i) Fe ) o o

Constrain File Path

Azl _ o FESR A SR e %
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X VEAE H g R PR ) R U AR TR AT . TR BB U 20y Rl — MRl
N REH 0. 1) GByte & i . 0 R bk A, 1 Rl k&
Hi o

%, Wi “Neighborhood Size” % ANHEAT M5 B ARk K/

s : . 7& “Patch Generate” i NMEFfil
BRGSO/ P oo o S 1 “Step Size” HIA
REAT UL EL I KK S5 =

Al “Land-use Demand” FHGHl *, {ES s HURFFAE P o 1

SCE AR FE A H () CSV SCEF, CSV SURRRIRE R
“Type 1,Type 2,Type 3...Type n”. #H /7 Zu&iZIae, W RGEEHRIEE
FEIE A G & SRR R H

Land-use Demand  Cost Matrix =~ Weights Dk Weights

Typel Typel Type3 1
Future Pixel Number  /

Mk “Cost Matrix” W HIFEHAERE, 7T H € A5 F R B AL A R 1, 40
THR (GR7R Type 1| A #A402H Type 2):

Land-use Demand  CostMatrix ~ Weights =~ Dk Weights

Typel Typel Type3 Typed

rop 1 el e e
o2 R I
o> R R
-+ [

Wily “Weights” H1 AT ISBUE, R L AN TERE Y E € S5 HI SR AL )
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SRR RN, BN 1. W Fs:

Land-use Demand Cost atrix Weights Dl Wei 4:#

Typel Typel2 Type3 Typed
Weight of Neighbothood 1 11 1 1

it “Dk Weights” i Dk AL EE, B EFH FOXTIEHE B & 5 H Hh 2
#] Dk BLE K/, BRINN 1. W FHR:

sand  Cost Matrix ~ Weights =~ Dk Weights | 4 »

Typel Typel Type3 Typed
Weightof Dk 1 1 1 1

£ FZ R E TG, Rl “OK” Tl CAZHIKE, F RG2S HS)
TRAF TS HOMN B XML TR A
PRk, RATTFZM CA BB B SR K EEZE Pg, ridi “Pg Excavation

Pg Excavation Params

NS - s e, RGiSHE

Params”

SR MR P 23K T 50, R Bs
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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

() Stationary Sampling
Sempling Rate (1/1000)

300

Sample file data (Polygon vector data)

Sample file data (Point data)

RE-based Params NN-based Params

Decision Treas Number

Convert

TERAR R JEMER Pg 24 K F A, “Land-use Data” AR #5 b —2% S 1
SHENNE, INBATIESR. W FR:

Land Use Data

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

%, i “Driving Data” FHHZE o, R A HXTE
M, P 7 A I 2R i BB R 3R H e 2

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

Input Samples Path

5ERJE, £ “Mining method of overall development probability” T Hi7 HE H1ik
BERA KRR A28 07, BRUABEALARARE AL . 2R o

Mining method of overall development probability
randem forest

neural network

SXJA, £ “Sampling rule” FFIEFERNERATBRBENLRAE, 35 9 BEHLRAFE AT
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7E “Sampling Rate” ¥ ERFER, W FATR:

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

wa, W LREEEN SR R MR T2 7715, £ “RF-based Params”
&, “NN-based Params” R EHRUSE, WTFFs:

BF-baszd Params MNN-based Params

Decision Traes Number 30

e

s “OK” SRR ENER Pg 2R SEXE, RN 244 HIMRA
M HTSHO R XML TR
MR T E A AR BoRFFS, A PLAd “Use Default

8 Use Default Symbolization Plan

Symbolization Plan” & iEAE . MM B & XRS5 T7

%, R “Set Symbolic Scheme” %%l Set Symbotic 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

T
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sty <ok” gl ) mrerszmm e R E

NTETEEMI, FAE “Output File Path of Simulation Result” g

SR e, TR OO E e BRI SE SR R AT R A2
R4l “Export Parameter File” Export Parameter File (xml) ’

A LR 24 i 51 A 2 8o B DL XML PR SR
B e AR S R 4L “Run”

Run » BUR] B BT S [ - N O -22 55 A2
(AL
REFFIBATE ARG, ARG s e — IR SR, R
FEEEVPOT T b, 2R B AR AL H 2 B LR S RS FE PP FE A AL 3T 2k
b~ EFR:

® Step-wise Synergetic Simulation CA

- 0o X
Simulation Result Accuracy Evaluation Basic Params
Tteration FoM PA UA Tteration Rounds 10
1 0.11598 0228165 0.180509 Intemal Iterations 10
1 0116282 0239545 0474327 RS e D
CA/dwq-data'dataLanduseDatas/land2000-4 tif
1 0.11781 0.253485 0.170526
Land-use Data (Reference)
1 oLanas e (lene CA/dwqdata'dataLanduseDatas1and2010-4 tif
1 0.121662 0286436 0.165028 8 Exiract Land Expansion
18 0.122555 030128 0.161877 CAModel Parmas
19 012239 0313514 0158083 datadataLanduseDatas CA_Pasas_Project sl
Py Escavation Params
0 0123264 0328307 0.15603
2 0.122807 0334566 0.153746
8 Use Default Symbolization Plan
0121944 0340541 0.151041 ¥
0.119044 0344239 0.147184 Output File Path of Simulation Result
- ,‘{ % 0.119525 0352489 0.145116 Ixperiment/CoCA/dwg-dataltest result/sts-lule2
0.118016 0358748 0.141669 Esport Parameter File (xml)
Run
Change Curve of Various Land Parcels Change Curve of the Accuracy Indices
35,000 5fF : SR R R s Ml (o R S B 7 [=For
30,000 = Type! Sos 4. =PA
k-
25,000 - Type3 8 -UA
5 06
20,000 = Typed =
€04
15,000
|
10,000 T G024
| 20240115 11081)>
5,000 S — ol chu wq-dataltest r
T . ; . ; . -01-15 14:08:15 >> Itecation 10.
0 - . - - - 0 20 10 60 50 100 ow 1-15 14:08:16 >> Result is saved to D:Experiment/ |
o 5 % 4 . % Heration CoCA/dwa-dataitest resultsts-tule2/10.tif

o b A A R FH SR P A B m] DA ot 4 i g s R BR X3
2RI S B AR A F 2 P A — P SR AR B AR AR UL R A2 AR O
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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

PEANEATTIEFEAE T — A Log % th At I Fie B A SCH o Feranlriy [ - A
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-2 5 AR A RS Log % th 7 40 T B s -

Output

LUL4-U1-10 14.U8.13 2 1E14U0T 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-ule2/7 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-lulc2/9.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. WiTh ZE Rt E L LR

MR EAE “CoCA”, TEHLH SRR HILERE “Step-wise Synergetic
Simulation CA (Multi-factor)”s

File DataPreprocessing PLUS Model Density CA  CoCA  Help

0B & D Es bt 4 EI® Stepwise Synerpetic Simulation CA

|ad R
B Dynamic Step-wise Synergetic Simulation CA
Layers o @ Step-wise Synergetic Simulation CA (Multi-fact
> [ Vector Laver - = = =
> [J Raster Layer
[J C8VFile

AT AT LS T 2 A~ “Step-wise Synergetic Simulation CA (Multi-factor)”

?&”%ﬂ%@ By T FRRLADLI T - N -2 A ik, 4 R IR

o x
Result 1 Accuracy 1 Basic Params.

Iteration Rounds
Internal Tterations.

Step-wise Model Paras

Type CAParams Pg Params Symbolization

17n I N

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) TrE
1000 1000
s 5
£ oo £ oo
g g
2 2
S o0 3 60
& &
jnd =
g oo g o
g
& m 2 m
o [
T T
o 10 400 500 500 1,000 ) 20 100 500 80 1.000
Iteration Tteration

B I P AR YCH A E eonens CH—

%
i
)
S

PRI AR YA TSN O R A A R e o @

4

BB K
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FATATLLEE “Add” A1 “Delete” SLHLT CA BRI, I8 X1
CA BRI R AT LA BRI, CA MR HE . Pg SR E UL S
JEoR, T EIR:

Step-wise Model Params

Type CA Params Pg Params Symbolization

|

1 PLUS
2 DensityCA

3 DensityCA

Add Delete

HXREANT CABMPSHIE, XD 5ZHTABRM, WHFR:

® Set CA Model Paca
Basic Params

Tteration Rounds 10

Land-use Data
ta/data'LanduseDatasand2000-4 tif

Land.use Data (Reference)

data'LanduseDatas land2010-4 tif

Constesin File Path
Neighborhood Size
Patch Generate 0s0
Step Size 00

Basic Params

Tteration Rounds
Deasty Data

wlatioaDatas popu2000.tf

® St ¥

Land Use Data

DiEs Aldqdata'datal a5t

Driving Data (Seect and press the delee key to delete)

g o - 2 " Iaput Samples Path l‘

1 D/Experiment CoCA dwq-data data/ Awifiary VariableDatas sirport tif Properties of Land Use Type (Double click to change)

Land Use Data
LaodusoDemand | CostMatix  Weights Dk Weights 3 T Fxnarimant £alA duin Asta‘dstsArsiisesiscshlaDhatssisitns i -

Relaied Params riment CoCAdwg-data data LanduseDatas land2000-4tf
Typed Type2 Type3 1 Mining method of overal development probability

204 Use Cod icData Optio el Suaisic. Name  Color
- B 12 vidDaa 34197 Type2
Sampling rule
Sy vaidDaa 12760 Typet
O Unsform Sampling © Random Sampling
Sunplng Rate (11000) 300 5 33 bzl Type3
T I s widDus 4507 Types
Decision Trees Number 80
1
; OK Cancel
’ OK
Model Paas \ .
oK Coocel Trpe ™, CAParams P Params Symbolization | DY schens = B
| 1 PLUS Density Data
DensityCA. CoCA dwrg-data da

Attenuation Factoe Color Scheme  Spatial Fieterogensity Aralysis

Properties of Density (Double click to change)

D-Experiment CoC A/dwg-data/data/LanduseDatas 1and2000- tif Diaiy ods Sl Colie

Dt (eec s pres the et oy to delete) 100636995 >00836995
Deasicy Data (Refereoce) T Dl Gt g prmta O e My M O

Input Samples Path 2 3121 >3t
ulationDatas/ popu2010.tif 1put Sampies Pat

ensity_init_land2010-4 tf
‘Constraia File Path

lan 4 711361 >711361
~  Reiated Pacams

5 94841 > 948481

DEx (CoC A g datadats AusiiaryVeriableDat 3 90 o
Deasicy State Data (1: 506 utban, 2 urban) 11 D Eaperineat et v 3 9001 > 474241 _

Mining method of overall development peobability

‘random focest =
s Number of Categories
 Bowda o Swplneie

#aGBA_bousder_city shp () Uniform Ssmpling O Random Sampling

Neghtachood Say. 3 Sampling Rate (1/1000) 300 8 — _
287685 s —=

Deasity Demand 64028768 51 8 ey

CellRadius (k) 1 B '

Attenmation Factor 0003 s Decision Trees Number £ &

Hrp PLUS B CA S50 Pg SHUK B IS5 4.2 35, fr5ibs%
4.3 #41; DensityCA #i8 CA S EF S 535, Pe B E RS
% 5287, TS E 53 H .

N TETF RS, FF4E “Output File Path of Simulation Result” ZfjgE A £

%l

VAR

o FESRHR RS T A A FEALADLAE SR PR A AT

Output File Path of Simulation Result
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R4 “Export Parameter File” Export Parameter File (xml) ,

A LR 24 i 5 A 2 8o B DL XML PR SR
e R S S %4 “Run”

Fun

o BIA) E ST [ - N -2 AR
WA, 4N B P

1 Step-wise Synergetic Simulation CA (Multi-factor) - o
Result]  Result)  Result3 Acuracy ] Acowraey 2 Accuracy 3 Basic Params
Iteration Rovads 10
Iteration FoM PA uA ——
28 28 0.123816 0471408 0.140036 InternalIterations L 08
Step-ovise Mode! Paras
20 29 0.12343 0.479659 0.136375
50 30 0.121268 0.487624 0.132909 Type CAParams Pg Params Symbolization
PLUS
0 n P 1 o oo ||
3
n 2 0.118927 0499289 0.120177 2| DenstyCA ---
3 3 0117066 0502703 0126531 3 | DecsityCA ---
FrRET 015377 0506117 0.2431
35035 0113136 0510853 0122077
36 36 0.111605 0514083 0.119337
Add Delete
37 37 0.109303 0317781 0116487
EEH 0.106965 0519488 0113649 xR o=t
DEnperiment/ CoCA/drwa-datatest result/soca
FE 0104636 0521764 0110923
Export Parameter File (xml)
0 4 0.102546 0523755 0.108364
B B Run
Chang e Output
122 Curve of the Accuracy Indices Change Curve of the Accuracy Indices (Density)
LULA-UL-L3 1454330 2> L EXpSRmenT LOL A GRG-0ATa 01
014 - FoM1 m MAPE 2 AusiliaryVariableDatas/eity £if” : 0.0233625.
2004.01-15 14:45:30 >> "D: Experiment/CoC A drg-data/data
0 6995
2 / \ I = MAPE3 AusiliaryVariableDatas county.tif’ : 0.0118443
g ot g 6o 2024-01-15 14:45:30>> "D: Experiment CoC Aldwg-dataldata
= / = Ausiliary VariableDatas/dem tf - 0.066461
5oos Eos 2004-01-15 14:45:30 >> "D: Experiment/CoCA/drvq-data/data
- I b 95 l AusiffaryVariableDatasLLif" 00230735
o I |2 & I-""-' IJ 2004-01-15 14:45:30 > "D- Experiment/CoCA/dwg-data/data
So0s 2 675 AusifiaryVariableDatas/LL.tif" - 0.0159298.
< I v (i 5 "
g g ' 2024.01-15 14:45:30 >> "D: Experiment CoC A dwq-data/data’
“om < 61 Ausifary VarisbleDatas RIVER.tif' - 0 0122753
2004.01-15 14:45:30 >> "D: Experiment/CoC A drvg-data/datas
0 A s = 69.63 A = AusiliaryVariablsDatas/SLOPE. tif" : 0.0517005.
2004.01-15 14:45:30 >> "D: Experiment/CoC A drvg-data/datas
o 2 ) ) 100 0 2 0 6 100
. . AusilfaryVariableDatas trall i : 0.0122434,
Iteration Iteration 0t 154t .

NPRIERERGEAT AR, ARRAPA HORSIRF 54> 7eh B 3L B R,
[Fi] A 2 JE2 /R 0 A S 7R FoM Rl MAPE, HLAR¥H4r 5 FIR RIS AL.
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7. AN
7.1. Muh 5 EFh

MR HAE “Help”, {EHHSEHFIETE “Website and Update”.

File DataPreprocessing PLUS Model Density CA  CoCA  Help

DR OR X4 8 C Osstall (i OR

% About U
Layers g X :
| » [ Vector Layer ‘

PATB AT LSS T B A “Website and Update” ?ﬁ%ﬂ@ RIATHT i AT BA
VB, D a3 S s S B A B 4 AH 5G4 B (R
7.2. KT EAN

MBS “Help”, 7EFRHISEHHERE “ About Us”.
File DataPreprocessing PLUS Model Density CA CoCA  Help

Dl OR XA OO et | [ BB DR

Layers 5 x & About Us
| > [;]Vectanaya |

ST T DG T LR “ About Us” 4561 0, By 25 B 9F & [ B i AT
=L R

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

Version 2.2.0 Ll

CoCA v2.2.0 was developed by the following laboratory: -
UrbanComp Lab for Location Intelligence and Urban Sensing —
School of Geography and Information Engineering,

China University of Geosciences, Wuhan, China.
Website: https://www.urbancomp.net

Supervisors: =
Dr. Yao Yao, China University of Geosciences, Wuhan, China.
Mr. Dongsheng Chen, Technical University of Munich, Munich, Germany.

User interface developers:
Mr.Jiayao Liu, China University of Geosciences, Wuhan, China.
Mr.Chenglong Zeng, China University of Geosciences, Wuhan, China. Ll

UrbanComp.net
S i
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8. MUt = PR

CoCAv2.2.0: J:TFIoH E SR « +dth- N -235F 7 2= [ B R &
CoCA v2.2.0 HHEA NS TR -

UrbanComp {7 B % 5 F138 117 /8% A R i 20

HhHE 5 (5 B TR

SHESE Vi NE G ) D)

P4k https://www.urbancomp.net/

14 5 2T
W, HEBERS R
VRbiE, BB T A

PP ST RN A

IR, EMFTRSE PO
Em, HERL TR (8O
BUEIAR, B2 K
PNIRIE, SR K
FEe, UK

FEdE, [FGF R

CAPS IV -ONAE

wese, EMbFURSE GRIO
R, P E RS PO
BUEIAR,  HEAITE K 5
T, EHLER S (8O
PNIRIE, AR K
EME, UK

el [FGFRH
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