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£ CoCA

File Data Preprocessing PLUS Model Density CA CoCA Help
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Layers 5 X
[ vector Layer
[] Raster Layer
[[] csv File
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£ CoCA
File Data Preprocessing PLUS Model Density CA CoCA Help
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Layers g X

v [v] Vector Layer
landuse 2014 last.shp
v [] Raster Layer
[] land2000-4.tif
v [] CSVFile
[]2021 11 30 04 10 38..
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| Zoom to Layer
Show Attribute Table
Select the Current Layer to Operate

Edit Vector Symbol

Remove Layer
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55 “EBBE" 1.
Zoom to Layer
Select the Current Layer to Operate

Edit Raster Symbol

Remove Layer
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Text Preview
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£ Open vector file

T « CoCA > data > v | D P EF data”
Hed - e =~ [
)
= BH L i B fErrHE
LanduseDatas AuxiliaryVariableDatas 2021/11/29 20:48
manageSystem GDPDatas 2021/11/29 20:48
schoolSystem LanduseDatas 2021/11/29 20:48
System PopulationDatas 2021/12/17 21:36
] tm 2021/11/30 16:00
@ OneDrive P
e llig=zL)
= <
STHEE(N): v| [*xshp
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B error x

9 layer is invalid

| ok

B | Information e

o Unable to classify. Caused by invalid field name.

Yes No

B Information >

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

Yes No
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2. {iERRINEE
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211 83 A
g1k File I3 FIt Open Vector Layer B4 SE MR 3 T FF 1485
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£ Open vector file x
T « x64 » RelwithDe... > v O 2 #%E "RelwithDebinfo"
HR - Rk =- m @
N EWR e E e
s HEEisE
==m CoCA 2021/12/27 15:56 X
PR iconengines 2021/12/3 14:26 iz
icons 2021/12/3 14:26 3z
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=B platforms 2021/12/3 14:26 %
manageSystem styles 2021/12/3 14:26 hre
PopulationDate translations 2021/12/3 14:26 3
v
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#tik: File H 3 F i Open Raster Layer 5t Se2e i s B3 #1or e simis
SEHREEAE, T B T MRS SO BT\ e TR T
T TT MRS SR 2 5 A 2 G 175 .

£ Open raster file X
1 « x64 * RelwithDe... » v O O $#&F "RelwithDebinfo"
HR - FEEE =- O @
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- ° e ’ .
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£ Open CSV file X
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X iconengines 2021/12/3 14:26 3
¥ = » .
- icons 2021/12/3 14:26 3
&l ” imageformats 2021/12/3 14:26 3
= EA * platforms 2021/12/3 14:26 =g
manageSystem styles 2021/12/3 14:26 pryg
PopulationDate translations 2021/12/3 14:26 brg
W
schoolsys‘tem y ( fMAmmtano NNATA AT I A AT -;r
SAFE(N): || V| *.csv ~

2.1.2. TR KRAF

B

s File H3% F Iy Open Project File s MR EIbE -2 4777645 T2
SEPERERE, P A L T TR PR
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M File H3 N1 Save Project File 803 SE BRI EIFR "% T34 TR ST
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& Select Project Save Path X
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A g ) EaE A
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| Zoomto Layer
B show Attribute Table
@ Select the Current Layer to Operate
Z%¥ Edit Vector Symbol
[> Remove Layer
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sy “ATITRIER” 1T, WIRTBkE: 2R A, IR T B R R
BEAT S, RIS BATT AT DS I m g iz 8 B PR . R B R :

£ Attribute Table of "landuse_2014_last.shp” ? X

XHDLMC  #iisft  ABKX SHAPE_AREA SHAPE_LEN NEW XHDLMC  typeid  center_lon center lat  DL”
105 ZAigREAt 440306007 =ZX  781.56304726800 118.49490266900  THELFRFREMAME 9 113.92393315600 22.62350051530 1
106 HATEMANE 440306007 =LK 420.19099583900 92.00666447480 kA 6 113.92421796200 22.62357290030 2
107  RAEERE 440306007 =%ZX  430.81893770000 251.26439815900  REIE 5 113.92328930500 22.61778341700 O
108 RAEERE 440306007 =ZKX  366.72908832600 144.18635719900 <At 5 113.92555638600 22.61673630570 O
109 Hftb=sin 440306007 =&KX  3872.99699557000 344.08097714200  ==FIFEHE 10 113.92645219000 22.61633968180 0
110 HUEKE 440306007 EFX  5754.32019813000 295.15730851800  #<HHitE 5 113.92408964100 22.61413891470 0
111 HuEKE 440306007 =&KX 3354.16125365000 222.59141774300  Z<FEHE 5 113.92332451100 22.61376555990 0
112 #Hi 440306007 EZKX  771.65586216600 183.40319159600  ==FIFEHY 10 113.92406183200 22.61842666160 0
113 Hf=ith 440306007 EFX  688.27256448400 107.85498704300  ==FIFEHY 10 113.92481006200 22.61842986970 0
114 KEE 440306007 =£X  2788.46210689000 214.33833141300  7RAEHE 5 113.92447589500 22.61827631220 0
115 FE 440306012 45X 2066.83391973000 254.45811421600  7RFEHE 5 114.01180021500 22.609435119390 0
116 SE 440306007 =&KX  4157.92589519000 302.12723370700 REEHE 5 113.92303722800 22.61556439750 0
17 == 440306007 =ZKX  270.56095674000 66.26824098400 Sl 10 113.92371357400 22.61852571420 0
118 TbFAiE 440306007 =&KX  2497.48993677000 434.61159956300  TLFEif 8 113.92380217500 22.61827752850 4
119 =Ei 440306007 EFX  2952.68624249000 284.05346778100  =<FIFEMHE 10 113.92347894000 22.61820106530 0
120 HfrsERMAHE 440306007 =RX  1134.28493804000 145.85045229400  rylLFEih 6 113.92392630300 22.62311047880 2
121 KEE 440306007 =X 1127.57841342000 176.95434907700  7RFEHE 5 113.92432411400 22.62407444110 0
122 FRE 440306007 ==X 53748.51825070000 1992.17882531000 RFEitE 5 113.92415979900 22.61993512660 0
123 Efiiits 440306007 EEX  6260.79778191000 1866.09399509000 7RFEHE 5 113.92442725800 22.61470828440 0

ana EtmeE AAMDAENNT =T an7e 24468319000 490 N7I31NIATAN  eaFRn = 412 02400650000 20 1 770ENEN e

2143 B A4RHERE

mh “IEPEYRTEERE Y R, B RREE o B R AT A S s el s
S HRE
2.1.4.4. 7754k

FA AR E RO BAR Y AR, Ak IR T, 11T
KR5S A4k AT
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L% symbolization - O ped

Property Symbolization Anmotation

Name: landuse 2014 last. shp ~
Path: D:/landuse_2014_last. shp
Storage: ESRI Shapefile
Geometry: 3
CR3: EP3G:4326 — WGS 84 - Geographic
Extent: ({786039, 2.48086e+06), (10719, Z2.50886e+08))
Feature count: 8838
Field:0BJECTID
OBJECTID
ESN
T50N
TBYEH
TEEH
DLEN
Q5HZ
QEDYDN
QEDYNC
ZLDWDN
ZLDWNC
GDLY
KCLY
DLEZ
GDFDT
KCDLEN
TEXS
TEM]
LIDWMT
LEDYMT
TENT v

Property TUR ik B ZHHEASH, GRFEEERR. B, A7 1
HERRM, ZHE KRG, Bhriall. EREH AR R B AR,
Rk Symbolization — O b’

Froperty Symbolization Armotation

Setup Correspending Colors and Values for Each Land Use Type

Classification ~
Value OEJECTID b
Label OEJECTID b
Land Use Code Land Use Type Color Selection Color
Classify Delete 411
0K Cancel

Symbolization T ] LAXT R & K JZ R T /- 2RI E . Hrp “p38” R
L AfE Classiticarion Rl M ET R E RO
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BEATAF SAL T, P BUE” TR

Value OBEJECTID bt
AR FE AT R T E A ST R T B, eAh “ARZET R RIARE
Label CBJECTID 7

R BUE” MR AR T T B RS DL IREE A, R EOR A
J BT R T B

® | Information X

o Unable to classify. Caused by invalid field name.

Yes No

ERIFSHUG, s 27 il Classily L AIRTECT Y [T S AT
ARG 7 RE RN B s

&% symbolization — | x

Property Symbolization Armotation

Setup Corresponding Colers and Values for Each Land Use Type

Classification ~
Value type_id ~
Label OEJECTID b
and Use Cod and Use Typ: ‘olor Selectio Color ~
1 10 J={EFEih Set Color
2 5 b=tz Set Color
3 13 P Set Color
4 7 KA Set Color

5 8 A Set Color
6 9 Tl Faith Set Color
7 6 ¥EFRFaith Set Color

8 4 X Set Color

Classify ° Delete 41l

)4 Cancel

BeAh s Cwmn A T L g s A g, IR R
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PR

s B A @ AT LU H A N R

sk “MIBRATA S fedfl Delete AL AT DURIER H AT AT 120 K01, B3)

AR N AN UR I P O 2R Eimad N e 3 0 R E 52 MH )5
HOR A T IS EREAT IR, SERE R RSB E.

Color Selection

TEAMREEHRG, sl &2 EPEge” mr e APk R
4071 B Bl 0 5 TR AR FH ™ 5 28 02 SRR B

5{ Select the color of this label

Basic colors
HEEEENNT
HEEEENNC
HEEEENNC
HEEEEENNC
HEEEENEEC
Fick Screen Color
Hug: 64
Custom colors 115 Green: 82 s
| Val: - Blus
I o o 4lpha channgl:
Add to Custom Colors HTHL:

Sancel

EREIFHERSHE, sl e ” #H F, AR “EIEEE”

Frifl, FHAE Al MG DX s AT A5 A TE A R B Z AR, B s 2105 1
PR



CoCA: NHO-Z3F-E -2 ERX P ER RN 14

£ CoCA

File Data Preprocessing PLUS Model Density CA CoCA Help

DEBOE XL LA BCOEIME LWCRHMBBOR
Layers g x .
~ [ Vector Layer
landuse 2014 last.shp
[ Raster Layer
[ csv File

Annotation T A] PATEE 2 B 7R B 7B

fﬁ Symbolization - O X

Froperty Symbolization Annotation
frmotation Text

Annotation Field:
[oBTECTID v

Armetation Style:

Font SimSun
Size 9
Bold 0
Italics 0
Preview Example!

OK Cancel

b, R BOT R BB ORI T B

Arnotation Text

Annotaticon Field:
OEJECTID b
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15 Font 5 44,

[m] Select Font

X
Font style Size
Regular o
# | | Regular 6 -~
7
8
[} e g
» 0
Effects Sample
|:| Strikeout
[ inderline AaBbTyiz
¥riting System
|Any ~ |
| K | | Cancel
=
Rt Color B FARZI {1
L% Select the color of this label hd

Basic colors

| Pick Screen Color |

"li

Hue: (321 3| Red: [131 &

Custon colors Sat: (209 2] Creen: [24 2]
Il ¥al: [131 [3] BElue: [52 ]
OO0/ ilpha channel: |255 %
| 4dd to Custom Colors | HTHL: [#85185¢ |
[ x| cancel |

HOR U«

& CoCA

File Data Preprocessing PLUS Model Density CA CoCA Help

DEBRON X A BCHIVWE HCARAFHMBOSS DR

Layers 8 x

v [ Vector Layer
landuse_2014_last.shp.
] Raster Layer
O csvFile

HEaE

0
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2.1.45. %K

fih “BBREE” I, BTG R BRI
2.1.5. WM B AR GIS Dhiakik#&

A B oy 7 AR DM S R AT R R R B P B S

Zoom to Layer
Select the Current Layer to Operate
Edit Raster Symbol

Remove Layer

2.1.5.1. %653 =
mih “YEBIEE 7 w0, Bk A G e B R E DL B S TE R E VT
AL X 3k N 7R
2152 B ARHEIEEE
mih CERBEURTEERE” SEm, BTk o i BE 3T g iR
2.1.53. 5754k

A TR R B S S, ml IS AT S 7 BT, STITMIRS
) ERsE IR

£ symbolization - o X

Property VLR RiEH B ZEASH, ORFEEAIR. BE. 28R, Bk
FAARRE . Yl R BEACRI AR BB R I B KB AT B/ ME
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L% symbolization

- O X
Property Symbolization Single-band Pseudo Color
Display
Red Band Band 1 2
Naxinun 118560, 00 =] Mininun
Green Band Band 1 ~
Naxinun 118560. 00 %] Mininun
Elue Band Eand 1 v
Naxinun 118560, 00 =] Mininun
Histogram
L9 Band 1

0.8
=
20,6
=
@
.
o
=
Ho. 4

0.2

0 .

T T T T T T T T T T T T
0 20, 000 40, 000 60, D00 80, 000 100, 00D
Pixel Value

0K Cancel

Symbolization UT ] AZE T AN R BEAE FH 45 58 15 3% Vi B N O
&% symbolization - O X

Property Synbolization Single-hand Fseudo Color

Properties (Deuble click to change)

Code Condition Color
1 0.0636995 > 0.0636995
2 29640.1 > 29640.1
3 59280.1 > 59280.1
4 88920.1 > 88920.1

Nunber of Categories
2 =l

O Cancel

Single-band Pseudo Color Ui RJ LAX 8Ly Bt AT th R (L o . FH 7 W] LLAE
Number of Categories HIXE 77 J5%, ity Color B R T
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& CoCA - o X
File Data Preprocessing PLUS Model Den: tyCA CoCA Help
DEBOE X . A BCOIME HCRAEHMBSS DR

Layers 8 x
v [ Vector Layer
[ landuse_2014 last.shp
v [/ Raster Layer
Popu2000.tif
[ csvile

2154 B KEE
il “FEBRER” I, BT i MR R R
2.1.6.CSV H¥i F A Ty e iz £
Fil s R CSV BUE, A S LA PR B S

Text Preview

Remove Layer

2.1.6.1. LA T

mr “SCART T, R AT ) CSV B .

B Preview CSV O X

1 2 o

1 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 0.00000000 102.00000000

8 0.00000000 109.00000000

9 0.00000000 113.00000000

10 0.00000000 117.00000000

hh 0.00000000 123.00000000

12 0.00000000 129.00000000

13 0.00000000 134.00000000

14 0.00000000 138.00000000

15 0.00000000 141.00000000 v

2.1.62. BHHEEZE
s “BBREE” I, Bkt cSV R R .



CoCA: ANH-23F-FH -2 B R E KRN 19

3. HIETALIE
3.1. BUBEIEENML-ZEXEE

A 25 S G B G A M i e, e < S R Ak v B AR R T
FT % o 518

£ Define NoData Value - O X

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 ~
1 D évalid Data 73026
2 2 valid Data 28335
3 3 valid Data 3715
4 1 valid Data 13824
5 6 valid Data 4783 v
Output
| |
Cancel bccept

HAr Land Use Code %1 27~ MiHAA% JC 1, Pixel Statistics 1) 3w 7 X NAZ JGAE
BERWEH . HBER| LA H RGN ES T E, BN 1 FFiG. WS
NoData Option ] valid Data 7] LUK TCRUG SRAB N ], AT AR LR

£ Define NoData Value - [m] X

Define HoData ¥alue (The codes of land use types should be
consecutive integers and start from 1, not 0 )

Froperties of Land Use Type (Double click to change)

Land Use Code NoData Option Pixel Statistics n
10 NoData Value 73026
2 2 valid Data 28335
3 3 valid Data 3715
4 1 valid Data 13824
5 6 valid Data 4783 v

output

|D :/vsprograms /CoCh/data/LanduseDatas/result. tif ‘

Cancel Accept

£ Output FF ey = A AR g 4R I Bt L

R RS, ARSI E A S I A 5 R PR S AR A R K
HAARERADIUOVER, 5025 5.
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[®7 information *
[®7 information *

MNo land use data
o The file selected is not a raster file!
[ ] mo

3.2. BIRIENL-EXH

st “ B IE M- AL 7 R, FTIP XSRS . R SRR I B e 5
I, JERELAHE R AT HOREE, DUE S .

[@ Resampling - 0 x

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 Paras

¥idth

L 5
Height

L &)

Output Path
| IR

| Run |

F F' rith Pending Files I ==+ 4l A4S A, Pending Files H R 4%
BIRMAEIE ARG R

Pending Files

Path Name Data Type Width Height Band Count  Finish

+ e e e R EEN O
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£ Target Paras "1 B H R FEJ5 KA

Target Paras

i

o

Tidth

[500 3
Heisght

[400 z

£ Output Path HH & iy tH % 15, Al run $Hi.

Output Path

|D s fvsprograns /CoCh/data/Popul ationDatas

| Fun

3.3. BERIEN{L- ek

s Bl EMAE-REAL 7 ST, FTO R BL SR T o FH P R R i Bt it s
INEH T, R HAEAL

Ellﬂ Normalize — O A

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)

FPending Files

Path Name Data Type Width Height  Band Count Finish

Output Path

Fun

F P i Pending Files AL = 4fi AMHE SO, Pending Files 111

TAX BRI N RS R .
f£ Output Path 3 B 642,  smidy run fiih
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Output Path

|D:fvsprogramsfCoCAfx64fRelwithDebinfofCoCA

Fun

3.4. IR IENML-Eins

sy A IR A - ELRRS IR T, FTOT XS ST o 7 RE I B A R R
INBIHE T, R E R .

Reprojection - O 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 Type Width Height  Band Count Finish

Target Paras

Target Raster File

\ |
Output Path

Run

F P riifi Pending Files [ == dEAMIE S, Pending Files H1[1)%

& RN BRI B AL R
7t Target Raster File H1i% & H brtit#% 3C4F, Output Path H 5 B i H 2815 .

Tarzet Paras

Tarzet Raster File

|D:/vsprograms/CoCA/data/PopulationDatas/popuZOOO.tif |

Output Path

|D:fvsprogramsfCoCAfx64fRelwithDebinfofCoCA |

Run

st Run, BUERE R BRI 225 R G008 B ARMINS I 225 R 401
Bt o
3.5. Z[E] 53 4f7- B SR BT =

sy 2 (R 3 Ar- B SR T W7 SR TR, FTOT XS ST R AR S NN 21 1k
FH, SESHIEET O BOREE, IRl Tk A AT SO B AT B UL .
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[ ] Natural Breaks _ 0O %

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

Paras
Input Inage

Output Image

Expected Number of Categories
E z

Run

F 7 7£ Input Image "M E SR 4644, #iti Expected Number of Categories 1
B R fE A%, 7E Output Image % & % %1%,
3.6. iR HT-Se It AS

oy - TH RS 7 TR, ATITRE RS . T R AR i s n 2
PRSI, P DA AR B A R BO R AR o B S AT S T

T VT R IR S A T A A T S b S I s s v, P AR A
2D RERT 75 ZE AR AR R BN B A

47 Raster Calculator — O X

Band Calculator

Expressions (doeuble—click to execute)

Expression

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

Output Path

Band Reference (Double click te add)

Band Number Band
1 iband(00) "land2000.tif" Band: 0

F1 P AT LA Create Expressions ] % 5, Band Reference 1. H A A
WA G i A B, B P X R el Ho A 2 4wk s .
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Band Reference (Double click to add)

Band Number Band

1 éband{OO) "land2000.tif" Band: 0

Ml RiasG, wikBl4EmT PLR R A /FE N\ Expressions HY.

Expressions (double—click to execute)

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

2 "band(00)"+"band(00)"

HIAE Output Path Frisc B kA2, Xk RIA SR P A TS R IF
fa o

3.7. Bl K-JFmE m K

s “ BB S-ARME 337 I, FTITX NS . ORI S Bl s in 2
SRS, AT RGBS Bt AT AR 3K

e BRI A M T AR B T S P AN A Bt v 5, P AR
ZIIRERT R ZE AR AR BN B £, JF S dd Input Raster File Y4t

« Unsupervised Classification - [m) X

Raster Data Classification
Parameter Settings
Input Raster File
D: fvsprograms /CoCA/data/LanduseDatas /1and2000. tif =
Clustering Nethods
k-means clustering algorithn Ckmeans) -
Expected Number of Catsgories
5 E
Output Path

Save as single-band inage

Classify

Legend
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F P midi Clustering Methods I E I B 1152771, 7E Expected Number of
Categories Expected X B JRIEMZREL, 7E Output Path Wik B it %15, Faik
Fe O IRAF N B B, iy Classify 5EBCRREMMT IF 4 45 2R . 70 2845 R [R i
21E Legend 7R, FRASINENF A

Legend

class 0
class 1
class 2
class 3

class 4

3.8 Bl R-lES K

){_:T\l:_'_:l “ ’f%ﬁj\;’é_ﬂ/ﬁﬁﬂ/\ﬁe ”»

B Or87 eI, FTOTRE NS I - F R Bt s in 21t
G, Al DO RS B AT 2K
i BRI A M T AR B T S P AN RS Bt 5, P AR
IR R 25 AR HeE BN B A

# Supervised Classification

- [m) X
Inage Preview Raster Data Classification
Paraneter Settings
Current Category Color
4dd Category Delete Category

Supervisory Classification
Input Raster File

D:/vsprograns/CoCh/data/LanduseDatas/1and2000-4. tif
Kethods

Random Forest
Output Path

Save as single-band imaze

Classify

Output,

2021-12-29-04:33:24 >> The current processing raster image is: D:/vsprograns/CoCh/data/LanduseDatas/land2000-4. tif
2021-12-29-04:33:24 >> Initialization paraneters

2021-12-20-04:33:24 >> The current processing raster image is: Di/veprograns/CoCA/data/LanduseDatas/land2000-4. tif

FP i oo CeE INIENE, EF R DA AR SR AL ) 44
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® | Add a category ? -
Flease enter the name of the new category

[ |
Cancel

ININSERA G, st RSB Current 3E N Z 2842, Al LAE
Image Preview Z7~EHE FAREIZRIIAN R FrE o AN s, 5
WA B 58 B X SR AR E

Current

Checked
2 Unchecked

3 Unchecked C

FIP R X RS Color, 3 MG FEEIIIEHE, VIFEt )5, PriErIX
S 2 A S R BB

Paraneter Settings

Current Category Color

Ll Unchecked

2 Unchecked B
3 Unchecked C

Add Category Delete Category

Supervisory Classification
Input Raster File

D: /vsprograns /Co0h/data/LanduseDatas/1and2000-4, tif v
Methods
Randen Forest

Output Path

Save as single-band image

Classify

FP Ry pelete Catesory O 2> 3k R 2R

P ri i Methods V)4 M B 73 K1) 777%, 1E Output Raster Path H1i% & i th
» IR IR TR ORAT N BB B, e Ja il Classity
BRI A R . 5 A R AT AR, S e HE .

N
HN

Sl
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4. T PLUS f=BUR U L 3t | T IhRE
4.1. IREUAR Y R X

S HAZ“PLUS Model 7, 755 H 5% 5.6 % “ Extract Land Expansion”s
£ CoCA
File DataPreprocessing PLUS Model Density CA CoCA Help

:I E & Q ms =" Extract Land Expansion I! ;%

Calculate Overall Development Probability
Layers

[ Vector Layer
[] Raster Layer
] CSVFile

;)
(==

Self Adaptive Inertia and Competition Mechanism CA
Markov Chain

Precision Validation

e @ Cf

Recover Density Data

AT AT LSS T B A~ “Extract Land Expansion” #2401 < R BT 3T I 5K FH b
PEE T REREI Y, R E s

5 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

IR i “Previous Land-use data”. “Subsequent Land-use data” Al “Output
Path” F{Ulz4H , TE S H PR SO s B TR AE R A i B A Ak i P
MR AR AT AR e AR A7 B0 AT . AR I 9K FH H e A7 TR AT

SERUE, M “Run” %41 =
PATY K H IR I T RE
42 TE BB A RELR

s SRR “PLUS Model 7, 7838 H # 32 B rp & % “ Calculate Overall

Development Probability 7.
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£ CoCA
File Data Preprocessing PLUS Model Density CA CoCA Help

) E E 2 BS = Baract Land Expansion u @ |
Calculate Overall Development Probability

Self Adaptive Inertia and Competition Mechanism CA
Markov Chain

Precision Validation

Layers
[] Vector Layer
] Raster Layer
L] Csv File

® T @G

Recover Density Data

. s v o« e vt (D)
AT AT LS T 2 A% “Calculate Overall Development Probability ” %41 C

BRI B R e v S Th ReER B, W R I o :

(& Calculate Overall Development Probability - O X

Subsequent Land-use Samples

Land Uze Data

Set NeData Value

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

Input Samples Path

Related Parans

Mining method of overall development probability
randem forest =
Sampling rule

@ Uniforn Sampling (O Randon Sampling (O Manual Sampling (O Stationary Sampling

Sampling Rate (1/1000) [300 g
Sample file data (Polygen wector data)

Sample file data (Point data)

RF-based Paras Hi-based Paras

Decision Trees Number 20 =

Qutput Pg Path

Convert

B, i “Land Use Data” 4, REG2 AR HENIEAE,
FH P 5 1 AR A 1 1) Lt ) P 040

B, £ “Driving Data” W44, RGieH B X EHE,
F P SR B I 2R Ok 3 B R A 4R
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Driving Data (Select and press the delete key to delete)

Input Samples Path

5EE, 1 “Mining method of overall development probability” " HiHE H1i%k
PR MR B2 77, BRI BEN AR MRS AL . 40k o

Mining methed of everall development probability

neural network

X5, FE “Sampling rule” FEFRRAE. BEVLRFE. ToIREE, #K
ﬁ; ﬁ[ﬂ:ﬁﬁﬂ—?:

Sanpling rule

@ Uniform Sampling () Random Sampling () Manual Sampling () stationary Sampling
KFENBENLRFE, FFiEid “Sampling Rate” BB KFEZR KN, W FFR:
Sampling Rate (1/1000) 1300 S

KFEENTFBKAE, FHiEiL “Sampling File data (Polygon vector data)” 5 A
T'éfé%ﬁlziﬁ.shp A, W s

Sample file data (Polygon vector data)

E¢,%%%ﬁ@ﬁﬂmi#%ﬁﬁ%ﬁﬁ@*ﬁw@ﬁﬂl?%% UNAEAETP
KFENFHEKFE, TiEL “Sampling File data (Point data)” 5 A48 & Kb
BIEhr B, W s

Sanple file data (Point data)

Horb, 85 RGO E S EEE R SO “AT5 505, wEEdEmT
Pt

686, (919,
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e, Wi DR IEFER SRR R F2I Tk, £ “RF-based Paras” B,
“NN-based Paras” X BEHESE, WF -

RF-based Faras Wli-based Paras

Decision Trees Number 20 -

#Ja, 1E “Output PgPath” i siald gl oo, 7R3 AR T AR e 5
SRR R SR E, W R PR

Output Fg Path

|H:/App/data/test/q. tif |

mir “OK”  RGIIEHAT SRR MR P (W24, JFAELM Log i
RBEPHATIRGS, W T PR

2021-12-27-21:41:18 »» read land use data. ~
2021-12-27-21:41:19 »» introducing the driver
“H:/hpp/data/data/drivingFactors_01/

airport. tif”.

2021-12-27-21:41:19 >» introducing the driver
“H:/bpp/data/data/drivingFactors_01/

city, tif”.

2021-12-27-21:41:19 »» introducing the driver
"H:/app/data/data/drivingFactors_01/L1. t1f".
2021-12-27-21:41:19 »» introducing the driver
"H:/app/data/data/drivingFactors_01/L2, 111",
2021-12-27-21:41:19 »» training sample
initialization completed

4.3. Bi&MN CA &L

R BA2 “PLUS Model ”, 7E3H S Bk $% “ Self Adaptive Inertia and
Competition Mechanism CA”,

£ CoCA
File Data Preprocessing PLUS Model Density CA CoCA Help

7 E & Q m> 5% Extract Land Expansion \! %
3 (& Calculate Overall Development Probability

ayers - —
y (=) Self Adaptive Inertia and Competition Mechanism CA

[] Vector Layer - :

[ Raster Layer g1 Markov Chain

[] CSVFile |/ Precision Validation

@ Recover Density Data
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PAI AT LB IS T B A2 “ Self Adaptive Inertia and Competition Mechanism CA”
FoRH BRI AT AT A T R AR D e s, an F BB

Land-use Change Simulation by PLUS Model - u] X
Sinulation Result Aecurac y Evaluation Basic Parans Output.
Iterati Fom PA UA Tt n Rounds 10 o
Land-use Data
Land: D; (Refy ce)
Pg File Path
Const: File Path
Neighborhood §
Patch Generat,
Sten S
Land-use Demand  Cost Natrix  VWeights »

Change Curve of Various Land Parcels Change Curve of the Accuracy Indices
1, 000 1
00 L8
1 [ =
600 mE00 Use Default Symbolization Plan
S 3 7]
] =04 Set Symbolic Schene
400 < A . . :
1 w 0.2 Output File Path of Sinulation Result
200 ] [ J
] R s e Export Paraneter File (. xnl)
O D200 400 600 800 1,000
0 200 400 600 800 1,000 Iteration Run

4 7 L 3 P A A Theaon Round 10 _
WE APPSR E, ZS R AR E AR EL
SR MR 5T Land-use Data”. “ Land-use Data (Reference)”. “ Pg File Path”

FlI “Constrain File Path” £ {4440 e , LESR P SO e IR B TR HE

R PR AT S F O A7 TR R A . AR AL J5 L SE B A7 R 2. Pg X
PEAF AR AR A A e SCAFAF U AR . U0 R BT

Land-use Data

Land-use Data (Reference)

Fg File Path

Constrain File Path

HrAr, “Constrain File Path” ThHE PR HllREE XA K R, AT .. Hi
iR, WFREEEEE LI, M EE N RS 0. 1 1 GByte it
Hff. 0 RoRZEILR BN, 1 RRTTRERM.

NG AT 77 IR B 75 AH K2 4. 1E “Neighborhood Size” £l
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4 B8 AT g5k /J\Feighborhood Size z B . 7E“Patch Generate”
A8 LS, R HR Paveh Gensrate 0 50 =l e “Step
Size” A B E LK) Step Size 400 B,

fiidi “Land-use Demand” T4, ZESH HORHEHE AT e 8 14 5 L

FH MR R B HK CSV U, CSV RIS N: “Type 1, Type 2,
Type_3...Type_n”. #7720 1ZI6Re, W RSB A ARYE 4408 A ah St 1)
F AR I E .

Land-use Demand  Cost Matrix Weights \ E

Type 1 Type

Future Pixel Number / !

]

Wi “Cost Matrix” HHRFARFERE, W] B E & AR ARSI, 1R
fian (7R Type 1| ANAJE40 N Type 2):

Land-use Demand Cost Matrix Weishts 4 m

Type 1 Type2 Type3 17

ryee 1 [ IS
v R ([
ve->

__l v

Wit “Weights” H R BISALEL, RTAE S A XS 1A o B 2 A5 HI R A 4
AL RN, BOAA 1. W R fos:
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Land-use Demand Cost Matrix Welghts i

Type 1 Type 2 Type

Weight of Neighborhood I 1 1

Xt “Dk Weights” " Dk A8, B EHH RN IEHE B & 5 H Hi2R
1] Dk ALE RN, ERIAN 1. W TR FiR:

mand Cost Matrix Yeicghts Dk Weights |4

Type1 Type2 Type3 Typed T
Weight of Dk 1 1 1 1
< >

£ RIS E R, AR E B E XA R EoRAF 5, ALl

Use Default Symbolization Plan

“Use Default Symbolization Plan” & i%HE S mbatie B o H
H® X & 5t 7 % . m i “ Set Symbolic Scheme ” #% 4l

oA e AT LA R 2 R

! Land-use Scheme - O =

Properties of Land Use Type (Double ¢lick to change)

___Land Use Code NoData Option Pixel Statistics Name Color ~
valid Data 28335 Type 2 -
valid Data 3715 Type 3 -
31 valid Data 13824 Type 1 -
46 valid Data 4783 Type 6 -
59 valid Data 2080 Type 9 -
67 valid Data 4331 Type7 -
74 valid Data 824 Type 4 -

85 valid Data 103 Type 5 ‘

0K
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AR B, BV ATk 2500 B B (6 5 T R AR ™ /5 2B 0%k
T

(@) Select the color of this label e

Basic colors

EEEEEEN
Lt 1 1 11 .
B
HEEEEEN
HEEEETE

NN

Fick Screen Celor

;212 3] Red:

Custon celors Sat: Green:

1| o o o [ val: [s6 (] Elue: [s6 B

CIC I I I I I ] 4lpha channel:

4dd to Custom Colors HTML: |#232829 |
Cancel

gt ok w1 mpmrsspr g R R E

N TAEFIEEEET, F54E “Output File Path of Simulation Result” IJggH st
i1 RS s AFE B N UEAE Rk B RN R AR R

Output File Path of Simulation Result

)ﬁ:fﬁ‘@%ﬂ “EXport Parameter File” | Export Parameter File ¢ xml) ,
A LR 4 /T S A 80k B DL XML U R I3 .
S5k 5 AE MU T T A e “Run” = L H

A E SREAT T UM SRR AR, R B TR
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) Land-use Change Simulation by PLUS Model _ o x

Sinulation Result Accuracy Evaluation Basic Params Output

Iteration FoM PA UA Tteration Reunds 12 B 2021-12-27-14:58:
Land-use Data 48 5 Iteration
5.
v1_04/data/data/land-4/1and2000-4. tif L 2021-12-27-14:58:
49 >> Result is

Land-use Data (Refsrence) saved to H:/App/

b1_04/data/data/land-4/1and2010-4. tif . CoCh_App_w1_04/
data/test/5. tif.
Fg File Path 2021-12-27-14:58:
App/CoCh_App_v1_04/data/test/Ps_L. tif 8o Henation
Constrain File Path 2021-12-27-14:58:

49 >> Result is

saved to H:/App/

. . 2 | |CoCh_fpp_v1 04/
Neighborhood Size 3 2 GiaTeesiie it
Patch Generate 0. 90 = 2021-12-27-14:58:
: = 49 >> Iteration

Step Size 400 = || |7,

fand | Cost Natriz | Veights Dk Weights [dI[) 2021-12-27-14;58:

49 »> Result is
saved to H:/App/

Type1 Type2 Type3 Type4 CoCh_pp_vl_04/
data/test/7. tif.
Weight of Dk |1 1 1 1 282;{12524*14):58:

49 »> Iteration
8.

Change Curve of Various Land Parcels Change Curve of the Accuracy Indices 2021-12-27-14:58:

1, 000 1 50 >> Result is
] B saved to H:/dpp/
CoCh_App_v1_04/
00 > &E data/test/s. tif.
1 go 7 2021-12-27-14:58:
800 0.6 Use Default Synbolization Flan B 5 Mermritom
S35 9
400 ] Ym0 4 Set Symbolic Scheme 2021-12-27-14:58:
<2 9 i 5 i 50 >> Result is
1 o Output File Path of Simulation Result e o Hliem)
200 ] H:/hpp/CoCA_App_v1_04/data/test . CoCA_fipp_v1_04/
] 0 data/test/9. tif.
e e Export Paraneter File (. xnl) 2021-12-27-14:58:
i 0 200 400 800 800 1,000 50 >> Iteration
0 200 400 600 800 1,000 Iteration Run 10.

REFIBITE R G, ARG R i)a — IR EA AR, &SR
FEVFUT AR, 2SR B AR A B H 3T 2R B DLR SR VAN R P AL A R, iR
SEIVE

(%) Land-use Change Simulation by PLUS Model - [n] e

Simulation Result Accuracy Evaluation Basic Parans Output

kD

Iteration FoM PA UA A~ Iteration Rounds 12 saved to H:fdpp/ &
] i Land-use Data CoCh_kpp_v1_04/
1 0.016332  0.0173542 0.205387 data/test/7. tif.
[r1_04/data/data/land-4/1and2000-4. tif] . 2021-12-27-14:58:

2 0.0295753 0.0332859 0.197302 Lams=wEs Tate (Rofmwmes) ;5 >> Iteration

2021-13-27-14:58:
50 > Result is
Pg File Path saved to H:/App/

: CoCh_App_v1_ 04/
|App/CoCA_App_v1_04/data/test/Pe_1. tif]| ... dnts teet/B 4if.
5 0.0639636 0.083926  0.201228 Constrain File Path 2021-12-27-14:58:
50 ) Tteration
s

3 0.0449303 0.0532006 0.211061 [ri_04/data/data/land-4/1and2010-4. ti1]

4 0.0566728 0.0705548 0.211064

(3 0.0742893 0.101849  0.204105 | ‘ .
. . 2021-12-27-14:58:

Teighborhood S i

7 0.0815476 0.116927  0.201273 Siethorhood Size 50 >> Result is

Patch Generate saved to H:/Ap;;/

. CoCA_kpp_v1_04;

8 0.0899905 0.134282  0.202575 Step Size dntalteet/o it

2021-12-27-14:5

50 >> Iteration

10,

w
)

9 0.0969042 0.150498  0.202294 mand  Cost Watrix  Weights Dk Veights |4 )

10 0104222  0.167852  0.203941 Type 1 Type2 Type3 Type4 2021-12-27-14:58:
. 50 >> Result is
11 0110467 0184353  0.204223 Weight of Dk 1 1 1 1 saved to H:/App/
CoCA_App_v1_04/
data/test/10. tif.
2021-12-27-14:58:
50 >> Iteration

Change Curve of Various Land Parcels Change Curve of the Accuracy Indices
35, 000 5 e —
30, 000 ~Tyme 1
25, 000 - Type 3
20, 000 - Tyme 4
15, 000
10, 000

5,000

1 = Foll

1L
—Ph 2021-12-27-14:58:
51 »> Result is
- Uk saved to H:/App/
Use Default Symbolization Plan CoCh_hpp_vi_04/
data/test/L1. tif,
Set Synbolic Scheme 2021-12-27-14:58:
Output File Path of Simulation Result 51 2> Tteration

12
e — [B:/App/CoCh_App_v1_04/data/test ] . 2021-12-27-14:58:
61 >> Result is
R Es ma s e Export Paraneter File (. xnl) saved to H:/hpp/
@ 0 2 4 & 8 10 12 CoCh_hpp_v1_04/
o 2 4 6 8 10 12 Iteration Run. data/test/12. tif. «

=
3

=
o

=
-

Accuracy
Evaluation
.

=
)

\

Je A7 ) A M) P SRR PR B mT DL e o 4 ks P S B — B IX 3, R U5 Y
B RAU M HAALEH 12k B A — PSR A S B AE AR LD (ARG DL
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Sinulatien Result

Change Curve of Various Land Parcels

35,000 -

= Type 2
30, 000 I —
25,000 - Type 3
20, 000 - Type 4
15, 000
10, 000
5, 000
0 ]
I B L e B B e e |
0 2 4 & § 10 12

PEF ARG B IR BE VRO F8 b AR R U J s 17 A RSB 1) 2% TURG 2 46 4
ARAY, H R 5 HORE FEVP A FiE AR AR A 3 2k 0ok 24— ok 2 F AR AE AR UREADL v 1438
AR

Accuracy Evaluation

Iteration FoM PA UA ~
1 0.016332 0.0173542 0.205387
2 0.0295753 0.0332859 0.197302
3 0.0449303 0.0532006 0.211061
4 0.0566728 0.0705548 0.211064
5 0.0639636 0.083926 0.201228
6 0.07428932 0.101849  0.204105
7 0.081547¢ 0.1168927 0.201272
8 0.0899905 0.134282  0.202575
9 0.0969042 0.150498 0.202294
10 0104222 0.167852  0.203941
11 0.110467 0.184353  0.204223 ™

Change Curve of the Accuracy Indices

1 - Foll

= P&

=4
=3

= U4

=)
=3

Accuracy
Evaluation
=
=
s

=)
(¥

_,.‘-_--_-

—
T

=

T
4 8 & 10 12
Iteration

T T
o2
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PEANEATTIESERE T — A Log fayth Fthi F A A Al ke tH o gy - sthop]
FARAC AR Log %4 th 710 40~ B o -

Output

saved to H:/ipp/ A
Coli_spp wl_04/
data/test/7. tif
2021-12-27-14:58:
49 »» Tteration
a.
2021-12-27-14:58:
80 »» Result is
saved to H:/ app/
Coli_spp wl_04/
data/test/8. tif
2021-12-27-14:58:
80 »» Iteration
9.

4.4. DIRMKRHEHE

A SRS “PLUS Model”, ZE#H 52 8Pk £ “Markov Chain”.

£ CoCA
File Data Preprocessing = PLUS Model Density CA CoCA Help

:J E & D) = 1 Extract Land Expansion

Calculate Overall Development Probability

©

Layers
[] vector Layer
[] Raster Layer
[[] csv File

Self Adaptive Inertia and Competition Mechanism CA
Markov Chain

Precision Validation

® [T 15 ¢

Recover Density Data

[
FA B A Gl T RA “Markov Chain” #2H] Ej HIDIEIPIRE VIR PN A
ThRERET, N s

é] Demand Prediction - O X

Land-Use Data

Path Name Data Type Year

Constrain

Save

Markov Chain
Predict Year
It =
Output Path

Run
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B “Land-Use Data” W gl = SAZ/AFEED B %L
a0 ARG IR T A FH H B 105 B AT 18 2, a0 R s :

Land-Tse Data

Path Name Data Type Year

1 H:/App/datafdata/l... land2000-4.tif Land-Use Data 2021

i, W SREEREE H SR, R EE B N A E], B AR
FR) FH b 540 1% 1) oy — 35

F#E, 1E “Constrain” HAIIE I XA RE, B L& HHSER AR
Hil, SRS “Save” BHATERTE, W FAR (IR Type 4 ANA[FALN Type 3):

Censtrain

Type 1 Type 2 Type 3 Type 4

Type 4

SRJG, & “Predict Year” 5 & RF TP IAEE, W FFis:

Predict Year

[2000 =
w5, £ “Output Path” EP,@ﬂiTﬁ%ﬂ , TEFR PR HE HR Ik 4
&5 RARMF R AT

Output Path

| ]
s “Run” #H n ,

THRPAT SR BERBETH DI RE .
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4.5. FREFE

S “PLUS Model”, 7E31 H B3 ik “Precision Validation”.

£ CoCA

File Data Preprocessing PLUS Maodel

DKl O

Layers

[] Vector Layer
[] Raster Layer
[ csvFile

e @ ¢ HE

Extract Land Expansion

Calculate Overall Development Probability
Self Adaptive Inertia and Competition Mechanism CA

Markov Chain
Precision Validation

Recover Density Data

Density CA CoCA Help

] nd

AT A LB IS T B4~ “Precision Validation” %41 E R[] 47 TR B T 2 5

e, N E PR

' accuracyEvaluation

Land-Use Data

Previous land-use data

Subsequent land-use data

Acouracy

Path Name FoM

PA

UA Kappa OA

Calculate

- [m] X
=B/A+B+C+D
PA=B/(A+B+C)
UA=B/(B+C+ D

A denotes parcel that remains unchanged in
simulation while in ground-truth the parcel has

changed.

B dencotes 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 while in ground - truth the parcel
remains unchanged.

B, 4l s “Previous land-use data”. “Subsequent land-use data” 45 $%

H ax » AE 5 L R SO S 38 X TEAE FP AR R e 35 AR A A A A7 et

TR Ja P BE A TBURAR . A0 R T

Previous land-use data

Subseguent land—use data

WG, M “Accuracy” Al

P FEPEE R IR, 40 s

» FEFRH PR TR AE T A
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Sccuracy
Path Name FoM PA UA Kappa OA
SERJE, R “Calculate” $%4H attzes . IF

GEPATRE VAN ThRE -

4.6. BELEUREESN

M HAZ “PLUS Model”, fE53# H R H.H1184% “Recover Density Data”s
£ CoCA

File DataPreprocessing PLUS Model Density CA CoCA Help

:] E Q =S ::'l Extract Land Expansion u @ {

. Calculate Overall Development Probability
Layers

[] Vector Layer

[ ] Raster Layer
[ csv File

Self Adaptive Inertia and Competition Mechanism CA
Markov Chain
Precision Validation

Recover Density Data

[ @ O

AT AT LS T HA “Recover Density Data” %41 ¢ AT IR & 2012
AP EK T E D REAE LY, a0 N B FTR
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& Recover Discrete Data - [} X

Paras

Original Density Data

Discrete Data

Files

Path  Name rataTyp Width Height nd Cou Finish

Output Path

Eun

439 s “Original Density Data”. “Discrete Data” 45 | #%4H

s FESH PR SO 0 £ X TEAE Hh R DI T N X I (19 T 52 7R f 4k
R EZ A . B AR T & e B Bt Gk Pheoss

1w wo

Original Density Data

| |

Discrete Data

| |

SRJG, AE “Files” it B 7 EESAL M B B HE, AP IESL A3 A& e 2
2, ARG A B R ROESLAE K SME, 58 R0 B 3%
HAL AR, Wik fhos:

¥indeow Size (odd)
3 +

#5554 Run 45241 | Run |,
TFQ AT B SO e (TR
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5. ZT DensityCA HEEIMH ZRIEE LT
5.1 WE™ & RYGE RS

RSB~ “Density CA”, FE3H A Bk “Initialization Density State

of Urban Development”.
£ CoCA
File Data Preprocessing PLUS Model Density CA CoCA Help

:J E & Q = Z .~ Initialisation Density State of Urban Development N gﬁ@‘ @ ;{Q%

[ Initialisation Density State of Urban Development (Density)

Layers g X . .
[ Vector Layer (_ Calculate Overall Development Probability (Density)

[] Raster Layer #2  Urban Centre Excavation
[] csv File [%]  Continuity-based Mechanism CA
#d Precision Validation (Density)

PAT AT LUE IS T B A~ “Initialization Density State of Urban Development” $%

S LN AT T IR R AU B BERAS T Th s, R BT R

[} Initialisation Density State of Urban Development - a X
Land Use Data
Frevious land-use data
Subzequent land-usze data
Clazsification of Urban Land and Nen—urban Land
Index Pixel value Urban Land
Output Path
Fun

B, 43l “Previous Land-use data”. “Subsequent Land-use data” 45

24 . s FESRHY R SCAF e e BT 1A HH AR R I A AL RIT FH M K3
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IR AR A A AR AUk . IR T

Previous land-use data

Subsequent land-use data

RN T IR W HE AT T -AE T R R 4y, T DL o X
“(lassification of Urban Land and Non-urban Land” = #2584 %} B[ “ Urban
Land”, &S AWM, WTHHR:

Classification of Urban Land and Nomurban Land

Index Pixel value Urban Land N
11 2 True
22 3 True
33 1 True
4 4 6 True
55 9 True
66 7 True
77 4 True v
)5, 7E “Output Path” /i pSdidzsfll = s FESHHS IR UEAE H kR
GESRAZIETR 45 A DLTIE Ry it
Output Path
|
A “Run” #%4 Run ,

THBIAT IR T & A4 % SRS T B DI fRE
[FI IS FRATTE SR 1 — i e S I s (R4 T R R B8 IR AR TV, R R
A~ “Density CA”, fEFH IS . HHiEFE “Initialization Density State of Urban

Development (Density) s

£ CoCA
File Data Preprocessing PLUS Model Density CA CoCA Help

— + s .
) E Q = é . [ Initialisation Density State of Urban Development
[\ Initialisation Density State of Urban Development (Density)

Layers F x — -
[ vector Layer (_ Calculate Overall Development Probability (Density)
[ Raster Layer £2 Urban Centre Excavation
] csv File |2l Continuity-based Mechanism CA

#d Precision Validation (Density)

2 7 1 w5 2 I N T R FE R (Dinsity Data) 5% B2 B H
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(Density Threshold (Value for Urban Areas)), Z 4t 244 KT BIE IS #0151
DT X e R AR 22 5 S (Output Path) .

[ Initialisation Density State of Urban Development - O X

Paras
Density Data
Density Thresheld (Value for Urban Areas)

[100. 00 z

Output Path

52. WERHW B AEELRE

M SR EE “Density CA”, 755 H )32 P & “ Calculate Overall
Development Probability (Density)”

£ CoCA
File DataPreprocessing PLUS Model Density CA CoCA Help

:, E & <) ms % . A0 Initialisation Density State of Urban Development
— = [ Initialisation Density State of Urban Development (Density)

[
Layers 8 x o q
O vector Layer (_ Calculate Overall Development Probability (Density)

[ Raster Layer Urban Centre Excavation
[ csv File Continuity-based Mechanism CA

#d Precision Validation (Density)

FATW AT LSS T B A~ “Calculate Overall Development Probability

(Density)” #l  BIATHTH 4 4 1 R R MR SA TN, FEL s

(& Calculate Overall Development Probability - O s

Subsequent Land-use Sanples

Land Use Data

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

Input Samples Path

Related Parans

Mining methed of overall development probability

randon forest ~
Sampling rule
(@ Uniforn Sanpling (O Randon Sampling (O Manual Sampling (O Stationary Sampling

Sampling Rate (1/1000) [300 =
Sample file data (Polygon vector data)

Sample file data (Point data)

RF-based Paras Fl-based Paras

Decision Trees Number 80 s

Output Pg Path

Convert.
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B2, mi “Land Use Data” 4240 - , RGie H B X EAE,
FH P TR IR B AL 5 1 ) - o) B 28
%, Aii “Driving Data” FHRIZ4L o » RGie H B X EAE,

PP F L B A NI 2R AR B D s H e 4R

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

Input Samples Path

5ERE, 7 “Mining method of overall development probability” I HiHE Hi%k
PERR R MR 3248 05778, BRI VBENLARMAR AL . R s

Nining method of overall development probability

SRIG, 1E “Sampling rule” FUEFFINRAE. BEHLUREE. FIRFE. FEAXR
FE, R ATz

Sampling rule

@ Uniform Sampling () Random Sampling () Namual Sanpling () Stationary Sampling
FRFENBENIRFE, TR “Sampling Rate” W B RFEFR KN, U1K FiR:
Sampling Rate (1/1000) 1300 3

FHRFEATFEKAE, FiEL “Sampling File data (Polygon vector data)” T A
e & K AE X dk.shp SCHF, WF A

Sample file data (Polygzon wector data)

| |
o, $i8 58 RAE X 8.shp SCPF I e a6 X008 [R]— 15058 X 36 B 1) 22 270 T 8
FRFENER A KFE, FiEd “Sampling File data (Point data)” 5 A8 /& KA+
B &S, W R

Sample file data (Point data)

| |
Horr, $85E KRBT AL E SO I EE IS 508 : “AT5 505, a~BI8dE 0T fs:
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686, 919,

&, BRI LRGN SRR BBER A28 775, £ “RF-based Paras” B}
“NN-based Paras” W% B SH, WFFiw:

RF-baszed Paras NN-based Paras

Decision Trees Number a0 5

e, 7 “Output PgPath” i pfiahidgdfl - = » FEFRH AR AHE F k£
ISRUNFeT I S R VA W VA

Cutput Pz Path

|H:/Appfdata/test/q.tif |

mir “OK”  RGIHIGHAT SRR MR Pg IUF2HR, JFAEEM Log &
ARPIBEPATIRGS, W R PR:

2021-12-27-21:41:18 »>> read land use data. ~
2021-12-27-21:41:19 >» introducing the driver
“H:/bpp/data/data/drivingFactors_01/

airport. tif”.

2021-12-27-21:41:19 »» introducing the driver
"H:/bpp/data/data/drivingFactors_01/

city, tif”.

2021-12-27-21:41:19 >» introducing the driver
“H:/dpp/data/data/drivingFactors_01/L1. tif”.
2021-12-27-21:41:19 >» introducing the driver
“H:/dpp/data/data/drivingFactors_01/L2, tif”.
2021-12-27-21:41:19 >> training sample
initialization completed

5.3. WA iREL

S B “Density CA”, 753 H 152 H. 71 1% $% “ Urban Centre Excavation”.

£ CocCA

File DataPreprocessing PLUS Model Density CA CoCA Help

:I E & 2 -5 Z .~ L Initialisation Density State of Urban Development P g@ @ (({O\)\

e o [ Initialisation Density State of Urban Development (Density)
YD Vector Layer (.. Calculate Overall Development Probability (Density)
2
ad

[ Raster Layer Urban Centre Excavation
[ csv File Continuity-based Mechanism CA

Precision Validation (Density)
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AT AT PLE S T AF: “Urban Centre Excavation” ﬁ%%ﬂ&g B A T 3 7 o
OB T RERE, an N EFR:

£9 Urban Centre Excavation - O X

Preview Paras

Density Data

Number of Urban Centres

¢ *|
Density Thresheld (Value for Urban Areas)
[100. 00 3
Search Radius

3 <

Generate Initial Clustering Centres

Urban Centres

Longitude Latitude Density
Add Delete
Convert
B, i “Density Data” A% , TR RSO ek B

Xof T E PR SRR T e T R A TR AR . A TR
Density Data

RIG, A “Number of Urban Centres” W B fAFFEH I T A0 HE, Wk
FiR:

Number of Urban Centres
|4 2

B J5, A% EER{E “Density Threshold (Value for Urban Areas)” ¥ B 3117 [X
M BT CRTZEIR B X)), @R Fros:

Density Threshold (Value for Urban dreas)
[100. 00 3

IEEE:}Q%E‘ Generate Initlal Clustering Centres | iﬁﬁfﬁﬁiq:“b*%ﬁﬂ %

RIS, FIFE “Urban Centres” HHEAT A . AL, FIFB)RAE &N A0
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[¥] “Density” BEATE. AT AIE % A I R A3 ol s, IR Rl “Delete”
BEAT I ER
iy “Add” ThEgJE, A8 B X 75 S I A 5 B AT SE GES T

#2 Urban Centre Excavation - O X

Preview Paras

Density Data

FopulationDatas/popuZOlO.tif

Number of Urban Centres

[11 £
Denszity Threshoeld (Walue for Urban dreas)
[1000. 00 =

Search Radius
E <

Generate Initial Clustering Centres

Urban Centres

Longitude Latitude Density

1 196901 2.50737... 111426
2 -5182.71 2.63181.. 229.938
3 52967.9 2.47263.. 290.603

4 106951 2.54358... 3373.35

add Delete

Convert

WS, T Convert R AT
HE TP T L MR A R B B S (T oL M B CSV R 3RS
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5.4 W EREL TR

R A2 Density CA”, 753 Hi 32 B 1 16 3£ Continuity-based Mechanism
CA”,

£ CoCA
File DataPreprocessing PLUS Model Density CA CoCA Help

:, E & Q = Z . A Initialisation Density State of Urban Development ; f% @ ;{q}\

[} Initialisation Density State of Urban Development (Density)

Layers g x i .
[ Vector Layer (_ Calculate Overall Development Probability (Density)

[] Raster Layer F8 Urban Centre Excavation
] csv File . Continuity-based Mechanism CA

#d Precision Validation (Density)

AT A LLEL T EA: “Continuity-based Mechanism CA” %40 S B AT 4T
TRy R IE S AL D R, R AR

Continuity-based Mechanism CA - u] x
Sinulation Result Accuracy Evaluation Basic Parans Output
Iteration MAPE RMSE Iteration Rounds o F
Densty Data
Density Data (Reference)
Density State Data (1: nomurban, 2: urban)
Pg File Path
Constrain File Path
Neighborhood Size
Change Curve of Density Change Curve of the Accuracy Indices Density Denand 100000 :
1, 000 1. 000 Cell Radius ()
] Attenuation Factor
Attenuation Facter Urban Center
200 g B0
° x Y Density
k=
s
600 o @
>
fir]
[
m 400
400 ;
S Use Default Synbolization Plan
L mw Set Symbolic Scheme
200 output File Path of Sinulation Result
0 .
r ——y T T ——y T T 1 Export Parameter File (. xnl)
® r T T T T T T T T T 1 0 200 400 600 800 1, 000
0 200 400 600 800 1,000 Iteration Fun

B S T o 1A R B NME Iteration Rounds 10 5
DRI HIEAEFC L, S EAERA AR R

WG, WIKS S “Density Data”. “Density Data (Reference)”. “Density State
Data”. “PgFile Path” A1 “Constrain File Path” 47l #Z£H , TEHHE
SCAT S 3 33 0o i HE R AR P Ik AR A T I S U AR R AT AR S S I B
PEAFTBORAE IR A A AT R 40 %5 B A7 TBUR A . Pg UM AF TR A AT PR 1) e
TAAFIEE AR . W R s



CoCA: ANH-23F-F -2 B E KRN 50

Densty Data

Density Data (Reference)

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

Fg File Path

Constrain File Path

Herr, “Constrain File Path” DJREN IR Hl%5 € XK JE, BRATAINAS . 457
R, WIFRE BB ATy [F—MSETEE N A S 0. 1 1) GByte &
e, 0 KRB EMH, 1 RRn] KRR,

RGBT BRI B 75 A S 240, 7F “Neighborhood Size” 11

{0 £ B 415358 K /[sNeighborhood Size E ¢l f£ “Density
Demand” Em”iﬁﬁ%—;geﬁgﬁd\Density Demand 100000 vl; E

“Cell Radius” A5 & 76 A48 K/

Cell Radius (kn) 1 z

» fE “Attenuation Factor” #5/Mi% &

220k B H httenuation Factor 0. 005 8 .

“ Attenuation Factor” 2 #R¥E LIRS HE B H B8 €

Attermation Factor Urban Center

£ “Urban Center” " ath#sl = , LS P TERE TR S NI T
H.CSV B S0, RS e Bt O E B
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Attermation Facter Urban Center

X Y Density

£ EIZ Rk E e R, R 2 A E SCR R R, PRy

[v] Use Default Symbolizatien Plan

“Use Default Symbolization Plan” & i%AE o el S U
H® X & 5 4 7 £ . i “ Set Symbolic Scheme ” #% #i
Set Synbolic Scheme T DL AT T T e 2 15 4
X
] Density Scheme - O X

Color Scheme Spatial Heterogeneity fnalysis

Froperties of Density (Double click to change)

Density Code Value Color
1 0.0636995 = 0.0636995
2 2371241 > 237121
3 474241 = 474241
4 71136.1 > 71136.1
5 048481 = 048481

Number of Categories
|5 :

04 Cancel

A A SRR, BRIk 25 0 B Bl (0 5 T R AR FH P 5 28 2028
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BB, B AR R, T DADIH % B0 7 BRSO, (RN 75 S mT

LI B N 7 R0 v ENE 58 B -

(@) Select the color of this label

Basic colors

EEEEEEN
Lt 1 1 11 .
B
HEEEEEN
HEEEETE

| Fick Screen Celor

Custon colors

0
N N

| Add to Custom Colors |

HTNL: [#23282e

X

.

21z 3] Red:
Bl E Green:
Val: [46 2| Blue:
blpha channel :

| ()4 || Cancel

A AREE — i, A SRR O B, i
B, A& KRB S, o KR BOMBGa i E, Jriks LS.

i

“IHRGE T HEe

| Density Scheme

Coler Scheme

Partition File Path

Spatial Heterogenelty hnalysis

Spatial Heterogeneity fnalysis

O X

lﬁEﬂ:F”&“fCoCA/dataiSpati alData/City/GBA_beurder_city. shp | .

Label Field

|ENANE

v]

Preperties of Partition File (Deuble click to change)

Index

Name

Guangzhou
Shenzhen
Zhuhai
Foshan
Jiangmen
Zhaoqing
Huizhou

Dongguan

Color

VAR

| 0K H Cancel |

s <ok O || Rpwrsepk e U AL



CoCA: ANO-Z5-FE -2 BRI FEABHNER 53

N TEF ST, F54E “Output File Path of Simulation Result” IJggH st
i RS , FE B R N TEHE Bk R R R AR R

Output File Path of Simulation Result

Export Parameter File ¢ xml)

midi 4l “Export Parameter File” ,
a] UK 4 5 FLH AT A S 405 8 DL XML SO R AR5

B S AERLADL ST o5 4% 40 “ Run” Run , B
AT A B AT IR T RSB, R B TR

«| Continuity-based Mechanism CA - [m] X
Sinulation Result Acouracy Evaluation Basic Farans Output
Iteration MAPE RMSE ~ Iteration Rounds 20 s the urban ™
Densty Data center. .
1 428.009 1.69264e+07 2022-01-21—
ja/PopulatienDatas/popu2000. tif 02:51:21 >
2 4285616 1.69285¢+07 Density Data (Reference) 2022-01-21-
02:51:21 >>
3 428.895 1.69493e+07 ja/Populati onDatas/popu2010, tif oon urban
Density State Data (1: non-urban, 2: urban) SE;:}:F’“E"I
4 429.438 1.69906e+07 — = 24
h/Density_init_land2000-4. tif . caleulats
5 429.49 1.69947e+07 Pg File Path
ry T i 02:51:21 >>
5 451286 1.63408e+07 % /CoCa/data/Pe_density. tif .- 2022-01-21-
Congtrain File Path 02:51:21 >>
7 451475 1.63558e+07 urban
[ developnent
8 451475 1.63558e+07 ¥ Neighborhood Size density
ealculate
Change Curve of Demsity Change Curve of the Acouracy Indiees Density Demand conpleted. .
2022-01-21-
Be+07 - Density 480 7 ~qupe Cell Radius dm) 02:51:21 >
4 i a] 2022-01-21-
s I S — g Attemuation Factor o2l
S——— . 460 Attenuation Factor  Urban Center MAPE =
5e+07 = Density_Shenzhen \ .
= /_._/ . 0839,
= Density_fhuhai X Y Density MAE =
ensity_Zhuhai S 440 o 5724. 4, MSE
o Density_Foshan - 1 5029.. 2480... 1000... =
e . E] - 6. B6628e+08
- Density_Iangnen 5420 2 2398.. 2540.. 1000.. » RISE =
 Damsti Aeeeing & ] 26203. 6.
3e+07 T - 3 1055.. 2560... 1000... TN
" =Density Huizhou g v ot
= Density_Dongguan b=} ] 02:51:21 »>
2e+07 . 0380 [ use Default Symbolization Flan urban
= Density_Zhengshan ;:J density
Densit Honeh g Set Symbolic Scheme file has
ensity_Hongkong
Lev? 360 Output File Path of Sinulation Result boen sered
P e 1 %/CoCh/data/PLUS_THP CAALBI 5
340 - FE/Cocas
r T T T 1 Export Paraneter File (. xml) data/
0 e T——— 0 5 10 15 20 PLUS_THP/
0 5 10 15 20 Iteration Run 20. tif".. v

FEFIBITER G, ARG s ia — Rl 2280 A, A — R s H
FEVFU AR, AR 2 B LU R SRS BV PR b A A R B, G T B TR -
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Continuity-based Mechanism CA

Sinulation Result

Change Curve of Density
Be+07

= Density
E— /- Density_Guangzhou
A —
5e+07 = Density_Shenzhen
= Density_Zhuhai
Le+07 Density_Foshan
- Density_Jiangnen
= Density_Zhaoaing
3e+07
— - Density_Buizhou
= Density_Dongguan
2+07 i
- Density Zhonsshan
= Density_Hongkong
+ .
Lex7 Density_Macao
0

- a X
Aceuracy Evaluation Basie Parans Output
Iteration MAPE RMSE ~|  Tteration Rounds 20 E R P
Densty Data center. .
1 428,000 1.69264e+07 - = 2022-01-21-
la/Populati onDatas /pepu2000, tif 02:51:21 >>
2 428616 1.69285e+07 Demsity Data (Reference) 2022-01-21-
02:51:21 >>
3 128895 1.694936+07 [e/Populatioatas/moma010, t3f] | ... | |urban
Density State Data (1: non-urban, 2: urban) S:g:}?mm
4 429.438 1.69906e+07 o i y
[ca/Density_init_landzooo-4. tif| ‘ . ‘ calculate
start..
5 429.49 1.69947¢+07 Pg File Fath S0zm-01-21-
- 5 f 02:51:21 >>
3 451286 LGB TRoTT ER&/CoCh/data/Pg_density. tif] | ... | ot
Constrain File Path 02:51:21 >>
7 451475 1.63558e+07 urban
1. developaent
E) 451.475 1.63558e+07 Y| Neiehborhood Size density
caleulate
Change Curve ¢f the Accuracy Indices Density Demand conpleted. .
. 2022-01-21-
480 ~ape  Cell Radius (kn) 02:51:21 >
B Atteruation Factor 0. 005 5] 2022-01-21-
= RMSE 02:51:21 >
460 Attenuation Factor  Urban Center NAPE =
] /_’ \ 14. 0839,
g i, A MAE =
X Y Densi
5440 " 5724. 4, NSE
=
5 ] 1 5029... 2480... 1000... =
= \ z' 8. B6628e+08
=
5420 2 2398.. 2540.. 1000... » RNSE =
E \ 26203. 6.
2022-01-Z21-
=400 3 1055... 2560.. 1000... TN
® 2022-01-Z21-
5 1 02:51:21 >>
0380 [Juse Default Symbolization Plan urban
2 density
1 I Set Symholic Schene | |£i1s bes
360 output File Path of Sinulation Result Ej*‘?;ﬁ;%
1 B @ S £/Coch/data/PLUS THE] ... | [calAliBitS
340 FHE/CCAS
h T T T ] I Export Faranster File (ml) | |data/
0 5] 10 15 20 FLUS_TNF/
Iteration | Run R

o b A T R A AR AT LI

Simulatien Result

KLY

E

5 A 7 4 PRI RO R e a5 P O A

o

H

Change
fe+(T

be+07

4e+07

3e+07

2e+07

le+t07

= Density

= Density _Guangzhou

= Density_Shenzhen

= Density Zhuhai
Density Foshan
Density_Jiangmen

= Density_Zhaoging
Density _Huizheu

= Density Dongguan

= Density_Zhengshan

= Density_Hongkong

= Density Macao

—HUX R, NI
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PEF A R GE P BB IR BE VAN SR P MR U 7 1 A RRRAUL m (1 25 J0KS P 45 A
ARAL RT3 BORE BE VPO T A AR A 3 2k P Xk 24— ok L R AR AE AR UL v 1432
WO (0 XGETHRE Y, TR TTI R RN EPIR 23 DX T A R D o

dccuracy Evaluation

lteration MAPE RMSE ~
1.66268e+07
2 382.081 1.663142+07
3 382.594 1.66782e+07
4 409.977 1.60893e+07
5 410.073 1.60972e+07
6 410.496 1.61005e+07
7 410.67 1.61149e+07

8 410.67 1.611492+07 v

Change Curve of the Accuracy Indices

2e+0T 5 - W4PE
- RMSE
1 r—

S 1. 5e+07
] 4
=
[}
=
—
[ 4
=3
M 1e+07 o
o |
(=]
[
]
=
3 |
2 5e+06

0 -

] 2 4 ] 8 10
Iteration

PEANBATEFRPE T —A Log %tk i - TAR S ARG o Horp sl 2250
JEARAG AR Log % th At 40~ B R -

Output

update the ™
distance
from all
points to
the urban
center..
2021-12-27-
23:43:02 >>
2021-12-27-
23:43:02 >»
urban

devel opment
denzity
calculate
start..
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5.5. FE VRN
MRS “Density CA”, 7E#H IS Ak “ Precision Validation
(Density)”

£ CoCA
File Data Preprocessing PLUS Model Density CA CoCA Help

:l E ) = y_ . [ Initialisation Density State of Urban Development & @’ @ 'Sr%
—_— = | o

Initialisation Density State of Urban Development (Densi
Layers F x R4 P! ( )

[ Vector Layer (_ Calculate Overall Development Probability (Density)
[ Raster Layer #8 Urban Centre Excavation

[ csv File |l Continuity-based Mechanism CA

#d Precision Validation (Density)

AT AT LS T 2 A% “Precision Validation (Density)” %4l od HIGIEIDIo
FEVPAT DhRERLE:, 0 R B FrR

#d Accuracy Evaluation (Density) - O X

Denszity Data

Evaluation Model MSE (Mean Square Error)

n
@ Normal () Partitioned MSE = lz@ ot
Real Density Data =1

| RMSE (Root Mean Square Error)

Lz
Lccuracy RMSE = ;Z(ﬁ -w)?
‘J =1

Path MSE RMSE MAE

MAE (Mecan Absolute Error)

n
MAE = %;m -l
MAPE (Mean Absolute Percentage Error)
wap = 001
= AR
SMAPE (Symmetric Mean Absolute Percentage Error)

n
100% 1% -l
SMAPE = —— =
n &R+ InDs2

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

< > < >

Calculate

B4, A “Real Density Data” A5l 4%40 s TESH ) SO ek
FERT I HE H e B B SEER AP IR A2 . W R s

Eeal Density Data

|H:fﬁppidataidataiPopulationDatasfpopuZOZO.tif |

NA, s “Accuracy” TPAAMIEEHL 0, RS FIEHE R ALY
A5 REVEE A I HE 40 s
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Acouracy
File Path MSE RMSE

F/pEICARERY... 575036011.795 23979.909 5627
F/AREICAIERY... 575697189.828 23993.691 562%
F/EICAIERL... 576814444.432 24016.962 563¢
4 F/EICAIERL.. 569332646.157 23860.692 559¢
F/ipEICARERY... 569432331.896 23862.781 359t
F/hEICAIERY... 569815544.176 23870.809 560:
F/ipEICARERY... 570137451.641 23877.551 560¢
F/AREICAIERL... 570451304.231 23884.122 560t
2 TR e FaancTAn Ca4  nanna a1 rr;'

WRH P FERAT XG0, EERE o X" B, @i im B is
HEIE % 75 X 48 2 AT T 5
Density Data

Evaluation Nodel
() Hormal
Eeal Densitv Data

ddministrative divisions data(vector type)

@ Partitioned

SERJE, i “Calculate” 240

Calculate

’ %ﬁﬁ
BATHIE A e
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6. ZTF CoCA HHBMRHUMHE - A O-F5F T INEE
6.1. W B EE S ST iR

R EAE “CoCA”, FEFH BBk $E “Step-wise Synergetic Simulation
CA”,

File DataPreprocessing PLUS Model Density CA CoCA Help

:, E Q Q ms Z - l:{f] ¢ i Step-wise Synergetic Simulation CA ;{Q\l‘

2 7 x @ Step-wise Synergetic Simulation CA (Multi-factor)
ayers

[] Vector Layer
[ Raster Layer
(] csv File

AT A LB T HAE “Step-wise Synergetic Simulation CA” %4 ;’;% 1)

ITOFRAUIN T 2R DA, i h s -

@ Step-wise Synergetic Simulation CA - O x

Sinulation Result Accuracy Evaluatien

Iteration FoM PA ua

Inter: Iterations

e
Land-use Data

L 1

Land-use Data (Reference)

L ]

[J Extract Land Expansion
Ch Model Paras

Pg Excavation Paras

Use Default Symbolization Plan

< > Set Symbolic Scheme
Output File Path of Simulation Result
Change Curve of Various Land Parcels Change Curve of the Accuracy Indices I:l
1, 000 1
Export Paramster File (. xml)
500 0.8
>5 Fun
2505
=0,
Eo0 ; g Output
UR0.d
400 28
w
0.2
200
0
S e o e e e L
@ T T . T T T ——T - 7 0 200 400 600 800 1, 000
0 200 400 600 800 1,000 Iteration

AT N S A B A AE Lteration Rounds wHE
Bk B oMk R K B B A E Ok B N R R B
Internal Iterations B R

SRJG, 43l sy “Land-use Data”. “Land-use Data (Reference)” 4514241

, TE B HH P S 3 5 T AT P4 2 356 2678 1 i 0 5 P 1 0 A7 T
BrAE. RS B R AR A . IR TR
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Land-use Data

Land-use Data (Reference)

IEJHTJ‘, ﬁ?%ﬁ%@ﬁ%ﬂﬂﬁ_g&lziﬁ [ 1Extract Land Expansion 5

BTk, BATTFEXN CA BN SE TR E, i “CAModel Paras”
Ch Model Paras

R REH , KRG HIFH CA
ZHE T I, RN
@ Set CA Model Paras - O X
Basic Parans Land-use Demand Cost Matrix Weights 4
Iteration Rounds [10 8
Type 1 Typ
Land-use Data
Future Pixel Number / !
[04/data/data/land-4/1and2000. tif]
Land-use Data (Reference)
|04/data/data/land-4/1and2010. tif]
Constrain File Path
| |
Neighborhood Size E 8
Patch Generate 0. 90 2
Step Size [400 5 | L£ >
0K Cancel

£ CA ¥ E T A, “Iteration Rounds”. “Land-use Data”. “Land-use
Data (Reference)” <ii#i L —HAMSH AN RE, INEATIESR. WFR:

-

Iteration Rounds |10 v|

Land-use Data

lpp/data/data/land-4/1and2000. tif|

Land-use Data (Reference)

lpp/data/data/land-4/land2010. tif|

“ Constrain File Path ” BRIA A=A, 45 7% R &l K5 2 X 8000 & B N s 5

Constrain File Path

U M e, AERRHISCE R
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EFERTEAE R B IR 1) R B SIS A . TRt B E A% A0 [F— M
VI A AT 04 1 1 GByte Mg Hdl . 0 FoRBRi A eI, 1 Foxml ke
Hio

&, @i “ Neighborhood Size ”  fir A HE £ M & & AL 48 K

Neighborhood Size |3 ¢| . ?’:E « Patch Generate ) i‘ﬁﬁ}\*@ﬁ{)ﬂﬂiﬁﬁ%@
U&%i&j{dfatch Generate |O. 90 | 7 “ Step Size " iﬁﬁ
NAEA ) B AP KK /) Step Size (400 3.

#i7f “Land-use Demand” 441+, 755t ROXHEAE b T e 1 2 X

FHMWEEREHBHEN CSV XM, CSV XM M X h -
“Type_1,Type 2,Type_3...Type n”. ¥ FH /7 ZB&1ZIiRe, N RSB0 HAR AT 4
HiE B St & TR R4 H

Land-usze Demand Cost Matrix Weisghts S

Type 1 Type

Future Pixel Number / !

Mii “Cost Matrix” HH I HAERE, 7] H € &SRR AL RS, a0 F
Frian (B8 Type 1| ANATEALN Type 2):

Land-use Demand Cost Matrix Welghts AUy

Type 1 Type2 Type3 1™

rvve 1 [ IR
e 2 R
e

- ___l M

XWily “Weights” I SRIBBCE, TR H AR A B E S AR A R 48
WA RN, BOAY 1o W R s



CoCA: NH-£3%-E -2 ERZ P E KRN 61

Land-use Demand Cost Matrix Welghts i

Type 1 Type 2 Type

Weight of Neighborhood I 1 1

Xt “Dk Weights” " Dk A8, B EHH RN IEHE B & 5 H Hi2R
1] Dk ALE RN, ERIAN 1. W TR FiR:

mand Cost Matrix Yeicghts Dk Weights |4

Type 1 Type 2 Type3 Typed Ty
Weight of Dk 1 1 1 1 1
< >

£ LS E TG, Bl “OK” 5l CA ZHiRE, A 2% H)
TRAF 4RI S EO B XML TR A
PRk, RATTFZM CA B SRR A Pg, miifi “Pg Excavation

Pg Excavatlion Paras

Paras” WA =

5 SRR R Pe 298 10 7 SHE, A R PR
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£ Set Pg Model Paras — O pd

Land Use Data
|H:/ﬁpp/datafdatafland—4/land2000. tif |

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

Input Samples Path

Related Params

Mining methed of overall development probability

randon forest b
Sampling rule

@ Uniform Sampling (O Random Sampling

Sampling Rate (1/1000) [300 z

RF-bazed Paras WN-based Paras

Decision Trees Number 80 =

0K Cancel

TERR K R P $298 1+ S, “Land-use Data” 24 _E— R 2
WEHNWE, SRAESR. W FR:

Land Use Data
:‘H:/App/data/data/land—‘lfl andz2000, tif |

%5, A “Driving Data” FHRI%4L o » ARG E B X UEAE,
F P T e B VI 2R ) SR B (R 2R B e £

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

Input Samples Path

SERJE, 7 “Mining method of overall development probability” I H7AE Hi%k
PO R MR A28 77, BRI BENLAR AR AL . 4R o
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Nining methed of overall development prebability

random forest
rande orest
neural network

SRJG, 1E “Sampling rule” HEEHNRATEBBENLRAE, 5 ABEYLRIE AT E
“Sampling Rate” " ERMEZE, WHR:

Sampling rule

@ Uniform Sanpling () Random Sanpling
Sampling Rate (1/1000) 200 8

wha, ARHE DIRERR EAR K AR 248 Tk, £ “RF-based Paras” B,
“NN-based Paras” % B SE, WFFiw:

RF-based Paras NN-based Paras

Decision Trees Number a0 5

M “OK”  FERUSE K EMER P 12N HOKE, FIN RG2 H 3RS
METSHOT R XML TR A
AR 7 2 HE AR o~ 755, AT LA “Use Default Symbolization

Use Default Symbolization Plan

Plan” Eiﬁ*@ Set Symbolic Scheme E&)EH Q %qu‘%{’tjﬁ% . ,ﬂ—:_‘:a_:l‘“ Set
Symbolic Scheme ” 4% 41l B Bylaos O Belene CIRYS YNl

T B R B IR AT

! Land-use Scheme - O X
Properties of Land Use Type (Double <lick to change)
LandUseCode NoData Option Pixel Statistics Name Color ~
1 2 alid Data 28335 Type 2 -
, 3 i o e e -
31 valid Data 13824 Type 1 -
46 valid Data 4783 Type 6 -
59 valid Data 2080 Type 9 -
67 valid Data 4331 Type7 -
74 valid Data 824 Type 4 -
85 valid Data 103 Type 5 ‘
0K

s A F A e, BV AT 22 40T B Bl (10 5 T RARYE FH P / BB %8
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ol
() Select the color of this label e
Basic colors
HENENEN
1 1 1 ]|
1 1 1 ]|
1 1 1 ]|
HEEEEN
HEEEERNECM ]
4
Pick Screen Color
e: [212 5] Red: [35 ]
Custom colors : LrEEns
110 Val: [46 [¥| EBlue: 46 |%
DDDDDDDD Alpha channel:
4dd to Custom Colors HTML: |#232828 |
Cancel

picts <ok el 1 wpmrsen e s R L R
N TETJEE5, TAE “Output File Path of Simulation Result” Dy ggH mi
74K QAL s AE B R X U AE R ok BB LA R R AR

Output File Path of Simulation Result

o

Export Parameter File , xml)

%4 “Export Parameter File” | ,
ALK 51 SR P 2805 B UL XML XS R F .
S5k 5 2E DTt 48 “Run” R L E

A] ST IR B R D AR, R B PR
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@ Step-wise Synergetic Simulation CA - O x
Sinulatien Result hecuracy Evaluatien Basic Paranms
Iteration Fo PA W dmmmion Ramils i £
Internal Iterations 10 S
Land-use Data
data/land-4/1and2000-4. tif
Land-use Data (Reference)
data/land-4/land2010-4. tif
Extract Land Expansion
Ch Model Paras
Pz Excavation Paras
Ji: Jhop/datadiz el ]
Use Default Symbelization Flan
Set Symbolic Scheme
Output File Path of Simulation Result
Change Curve of Various Land Parcels Change Curve of the Accuracy Indices
H:/App/data/test
1, 000 1
Export Parameter File (. uml)
800 = 0.8
> o Run
BS0.6
M= 0.
600 55 Output
om0 4 OrIYINgr acTors_UL/ TTall, TIT -
400 <3 2021-12-27-17:48:58 >» training
0.2 sanple initialization completed.
200 2021-12-27-17:48:58 >> start
0 overall probability nining (RF-
r T T T T T T T T T 1 Model).
0 E : s & : - e - : i} 200 400 600 800 1,000 2021-12-27-17:48:58 >> train sample
) 200 400 600 800 1,000 Iteration 1

REFIBITE R G, ARGHR o ia — IR EA AR, & — SR
FEVFUT AR, 2SR B AR A K H I 4G B DLR SR VAN R P AL A R, iR

KYIFN:

@ Step-wise Synergetic Simulation -
@ Step-wise Synergetic Simulation CA O X
Sinulatien Result hecuracy Evaluatien Bagic Parans
Iteration FoM PA A Iteration Rounds 10 S
1 00190325 0.0204836 02022 Internal Iteratiens 10 =
Land-use Data
2 0.0376984 0.0432432 0.214¢€ data/land-4/1land2000-4, tif
3 0.05 0.0611664 0.2028 Land-use Data (Reference)
data/land-4/1and2010-4. tif
4 0.0611172 0.0793741 0.198C
[JExtract Land Expansion
5 0.0724957 0.100427 0.202¢ Ch Model Paras
6 0.0818344 0.117781 0.1992 @
Pg Excavation Paras
7 0.0926415 0.139687 0.204C @
8 010175 0.160455 0.2058 Use Default Symbolization Plan
4
= > Set Symbolic Schene
Output File Path of Simulation Result
Change Curve of Various Land Parcels Change Curve of the Accuracy Indices
H:/hpp/data/test
40, 000 = Type 2 1 - Foll
Export Parameter File (. ml}
&, 010 = =Type 1 08 = P4
30,000 ctpez D6 ] Run
25, 000 0.6 o
=Type 4 tput
20, 000 2o A
U e aven To HI/AND/OATa;TeST/ 8. TIT. ~
15, 000 < 3 / 2021-12-27-17:51:35 »> Iteration 9.
0.2 Jhe 2081-12-27-17:51:35 >> Result is
10,000 /\ﬁ_ﬁ saved to H:/App/data/test/9. tif.
5, 000 0 2021-12-27-17:51:35 »> Iteration
T T 10,
0 p St S R S i} 20 40 60 80 100 2021-12-27-17:51:36 >> Result is
0 2 4 5 3 10 Iteration saved to H:/App/data/test/10.tif.

b A 0 o) Y 2 7 PR AT DL T 246 T80k g B — B X, R TR
B RA M HAANEH 12k B N A — PSR A B AR AR OBLADL (ARG DL
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Simulation Result

™

Change Curve of Various Land Parcels

40, 000 5

q = Type 2
35, 000 izt —
30, 000 3
E = Type 3
25, 000 4
E =T 4
20, 000 3 e
15, 000 3
118, @B 3[iE-
5, 000 3
=
r T T T T 1
(3] > A [ f 10

PEF ARG B IRRG BE VPO H P BRI s 17 A URBADL v 1) 45 TO0RS P 4 A
R4, H R 5 HORE FEVP A FiE AR AR M 3 2k P 0ok 24— ok 2 S AR AE AR VR ADL v 1438
ARV

bccuracy Evaluation

Iteration FoM PA ~
1 0.0190325 0.0204836 0.2022
2 0.0376984 0.0432432 0.214¢
3 0.05 0.0611664 0.2028
4 0.0611172 0.0793741 0.198C
3 0.0734957 0.100427 0.202¢
6 0.0818344 0.117781 0.1992
7 0.0926415 0.139687 0.204C
8 0.10175 0.160455 0.2058 .
< >

Change Curve of the Accuracy Indices

1 - Folt

= P4

e
=

Th

=
o

/

et
0 20 40 80 80 100
Iteration

=
-

Accuracy
Evaluation

=
[

=

BEANRATIEIRAE T — A Log fr i A H TR A A G H . Hrp I miE - A
-2 5 AR BB Log % b A 4 N s
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Output

AVED 1o Hi/ADD7/ CATas Tes T/ 8. TIL.
2021-12-27-17:51:35 »>» Iteration 9
2021-12-27-17:51:35 »>> Result 1is
saved to H:/hpp/data/test/9. tif.
2021-12-27-17:591:35 »> Iteration

10,

2021-12-27-17:51:35 »>> Result 1is
saved to H:/hpp/data/test/10, tif. W

6.2. P h % Z R WE LRI

MR HAE “CoCA”, TEHEH S FIEFE “ Step-wise Synergetic Simulation
CA (Multi-factor)”s

File DataPreprocessing PLUS Model Density CA  CoCA Help

:l E E Q = Z . 5 L:{E] ¢ ‘% Step-wise Synergetic Simulation CA F;)\)\

) 7 x £l Step-wise Synergetic Simulation CA (Multi-factor)
ayers

[] Vector Layer
[] Raster Layer
(] csv File

TATHE AT PSS T 2AF “Step-wise Synergetic Simulation CA (Multi-factor)”

@

UG B PR £ g R N R ZS) 2 A 3% N )7

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

- [u} X
Result 1 Accurac v 1 Basic Farans

Tteratien Rounds
Internal Iterations

Step-vise Nodel Paras

Type CA Paras PgParas  Symbolization
1 PLUS
Add Delete
Output File Fath of Simulatien Result
Export Parameter File (. xml)

Run
Change Curve of the Accuracy Indices Change Curve of the Accuracy Indices (Density)

1,000 1, 000 i

=
=3
=1

&00

o
=1
S

@
=
S

-
S
S

Accuracy
Evaluation
Accuracy
Evaluation

IS
=
3

o

=

3

o
=

O s e e e T A s s e e
0 200 400 600 800 1,000 0 200 400 600 800 1,000
Tteration Iteration

B 5 i I P A K A HE Tteration Rounds BE
Bk B Bk AR R B, @ i A B FOIR B N AE R B
Internal Iterations 10 S &Eﬁ"ﬁ%\ﬁo

AR @A “Add” A “Delete” SZHLT- CA BRI 3, @3k X1 CA
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TS HOER AT LA BL: BRI D) CA ZHORE  Pg ZHIE DL T SR,
b~ E PR

Step—wise Model Paras

Type CA Paras Pg Paras Symbalization
1 PLUS

2 DensityCA

3 PLUS

add Delete

HIGEEADT CA BAKSHRE, XA 5ZiTAEREL R R:

Land-use Scheme - o
Properties of Land Use Typs (Double click to changs)
Land Use Data
AW B 57 %/CoCa/data/Landus eDatas/1and2000-4. tif

io Yixel Statistic.  Name Color

"
12 vali 34197 Type 2
21 valid Data 12760 Type 1
33 valid Data 6250 Type 3

o 7] valid Data 4807 Typed

Set Density Madel Paras

Basic Parans

Density Data (Rederence)
Input Samples Path

| (- - i
Density State Data (1: nemurban, 2: urban) " {FYEAPICA SRS a1 2y CoChidrye.

Constrain File Path

Heighborhood Size |3
Density Demand 100000

Horr PLUS AL CA ZH0H Pg Z2HIE RIS % 6.1 W7y, FF5thZs%
4.3 #55; DensityCA B8 CA ZHRE R M S% 5.4 {5, Pg ZH KBRS
% 6.1 #5, fF5S% 5.4 5>

NTAET RS9, FAE “Output File Path of Simulation Result” Zhfgr gy
WAL e, FE WO O T AR bk B BB &5 R R AF B

Output File Path of Simulation Result

\ . Export P ter File (.xnl)
Ml “Export Parameter File” TROTh TarEeRer T LA ;
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T LK 24 B L G 5 50 B UL XML SRR AR G
554 J5 76 R LT 5 960 “Run” | Run .,
AT A ST E - A O -2 5B, R R

@ Step-wise Synergetic Simulation CA (Multi-factor) — [m] x
Result 1 Result 2 Result 3 Accuracy 1 Acouracy 2 Aecuracy 3 Basic Parans
Iteration Rounds 2 =
Iteration FoM PA ~
Internal Iterations 13 =
101 0.0303264 0.0325704 0.z Stepwise Nodsl Paras
22 0.0584042 0.0722617 0.z

Type CA Paras PgParas  Symbolization

3 3 0.0785297 0.10697 0.2 1 PLUS

6 6 0.125577 0.224467 0.z
77 0.132683 0.259175 0.z
Aad Delete
8 8 0.141728 0.300996 0.z
9 9 0.145849 0.336842 01 Output File Path of Simulation Result
[F /B EICAELEH SF £ /CoCa/data/ tnp |
10 10 0.148436 0.369844 0.1
@ Export Parameter File (. xml)
< >
Run
Change Curve of the Adccuracy Indices Change Curve of the Accuracy Indices (Density)
0.16 430 R
210 ool 1 L — - MAFE 2 02Z=0T-21-027 3851 Result 18 saved to Fi/FECMERE .
. /7 ~Foll 8 425 I i+ 54 /Coca/data/ tnp/Tteration2_Nodel3/9. tif.
.. 5012 -5 , 2022-01-21-02:34:12 »> Tteration 10,
& 0.1 29420 2022-01-21-02:34:12 >> Result is saved to F:/iHEICAIEELE
= / 8+ f ot 54 /Coch/data/ tnp/Tteration2 Nodel3/10. tif.
H 2008 i H %415 2022-01-21-02:34:12 >> [teration 11,
S "= 0.06 Sk ] 2022-01-21-02:34:12 >> Result is saved to F:/MEICAEH S
< = [ < S0 3 SH#/Coth/data/ tnn/Tteration2 Nlodel3/11. tif.
=004 7 3 2022-01-21-02:34:12 >> Tteration 12.
0. 02 Jpi/ 405 LJ 2022-01-21-02:34:13 2> Result is saved to F:/MEICAIER &
0 400 i+ 5% /CoCA/data/ tnp/Tteration2_Nodel3/12. tif.
T : : : : : . " T T : T . 2022-01-21-02:34:13 >> Tteration 13.
0 5 10 15 20 25 30 0 5 10 15 20 25 30 2022-01-21-02:34:15 5> Result is saved to F:/MECARHR
Iteration Iteration 5% /CoCh/data/ tap/Tteration2 Nodel3/15. tif. v

NARERRTLIZ AT ROR , ARCARIRAF B RS2 5 AN o B shWL W R, (]
IS B e R B4 B 7R FoM 1 MAPE, H 4405 _EikeiEiql.,
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7. HEh
7.1. M 5 E 3

R A2 “Help”, fESRH PSR PILEEE “Website and Update”.
File DataPreprocessing PLUS Model Density CA CoCA Help

:] E Q =s Z . N Eﬁl Q; (%J E@ Website and Update u ;;@ @‘ @;{.\Q.

&3 About Us

[] Vector Layer
[ Raster Layer

Layers 8 x
[] CSV File ‘

AT A LLE T B4 “Website and Update” ?ﬁ”%ﬂ@ RO AT 4T -8 & [T BA 1)
B, A E A S SRR A4 BT S A DS BRI
7.2. RTFHEHA

M A “Help”, 5 S LS “ About Us”.
File DataPreprocessing PLUS Model Density CA CoCA Help

Y] Yo I ARPALJCYE CATEIEG VI § YT

o
£ About Us

[] Vector Layer
[] Raster Layer

Layers 5 x
] CsvFile ‘ ‘

FAT T IS TR “ About Us” 3441 0, HITT 22 bR & BB FOAH 15
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8. I FRIS ARG\

CoCA: Cooperation Development Mechanism CA

Version 1.1.0

CoCA HILANSRE =T K -
High-Performance Spatial Computational Intelligence Laboratory,
School of Geography and Information Engineering,
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Http://www.urbancomp.net
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