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Methods and applications of Planner Agents for supporting land use
pattern scenario analysis
B, TRARF
LONG Ying, ZHANG Yongping
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ABSTRACT: Land use pattern, or land use layout, is one of the key issues in the compilation
of an urban master plan. Establishing land use patterns using traditional planning means
depending largely on the planners, comprehensive abilities of planners and the reasonability
of their requirements and preferences have direct influence on the land use pattern.
Government and residents, all with various requirements and preferences, are also the main
agents participating in this process in China. In this paper, we propose the Planner Agent
framework to support land use pattern scenario analysis (LUPSA), based on the existing
Planning Support System (PSS) research. Planner Agents are divided into three types:
Non-spatial Planner Agent (NPA), Spatial Planner Agent (SPA) and Chief Planner Agent
(CPA). The NPA is responsible for formulating special plans (such as transport, municipal
public facilities or nature reserve plans) that correspond to available data (such as road
network, public facilities and nature reserve patterns) from LUPSA. The SPA is responsible
for establishing and evaluating land use patterns. The SPA considers constraints of local
development conditions, communicates and coordinates with the NPA to confirm special
plans formulated by the NPA that can support implementation of the established land use
pattern. The CPA is responsible for determining the final land use pattern after a public
participation process involving local residents. In the Planner Agent framework, we
emphasize the importance of planners, and the negotiation of different agents. This
framework was initially tested in a hypothetical city, followed by an experiment in Beijing.
Results show that the proposed Planner Agent theory is suitable for LUPSA, and can improve
the efficiency and reasonability of LUPSA.
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Fig.1 Flow diagram of land-use pattern scenario analysis using Planner Agents
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Tab.1 Evaluation index
fEPR AR =9 fEPR R =9'4

Total Perimeter M i K Moran’s I index 72 (8] F AR O

Total Number of Parcels o 2 Nearest Neighbor Distance T AR R B
Average Perimeter e 15 K Average Center B350

Average Area BT A THI AR Edge density Hhs B

Largest Parcel’s Perimeter BN HIER K Division index oy B

Smallest Parcel’s Perimeter /R A Dimension index Mo 4%
Largest Parcel’s Area BN HI BRI AR Shannon’s diversity index AR ZHEFREL
Smallest Parcel’s Area e/ N TR Shannon’s evenness index F R e

Perimeter-Area Ratio JAKIARTE S Connectance index MR

Potential transport energy consumption  J&E{EAZ A Contagion index Hh B & FE

28 MHARKIHIXISR

PR AR T R, CPAR JE B & 5 M4 & 21l AR e Hovk, AR JE Rk
B JE UM 5 7 %, TSR Z RS =, BT Gh B T B R H
K7 ALCPATERAR BT 244 % )7 BN G B, WRIBLES TR BT HERE, B e MxT
BT R BRARMT:

S = 271\1]=1 Ap X Pn (6)



H, NERZHIHMANEREG o RS 5 AENRE;: p, RS 5FTN
BRI SRS HIALRITT S EA570
29 RBREBETMN

J& BAE R T A BRI AR IR 2 00, 2 AR 75 R E i, Hofh F AR 2% R
ARz O 2t o BRI, KR TR 75 S B AR IR ) e A v 75 OR R AN IS AR ) 78 701
SR, A BT R HE SRR, R R HE AT E VR, R SR AR O

xo

J R FE VPO AT CUE R VTR WA B SO AT o ASCE A IR AR

PRI
3 BUEFRE

NS IERURIT BT i, AT REAT e A ke, FEAE DL T

(1) I A 10X 103100 sk, FEANHIEOR DK AL IE T TE, A8 M 25 93 )i
PIFTREITEAR OO REHBERIDF) , WEI2A;

(2) HHRREHER (EE) « C (B o (HApth) =35, BAR. CHEHbE 5
N5, 64, HIRIEHIER, CRHMbE T A25. 151,

(3) ML U R BT K MR, FRMIFF R MCHE, FRHIFFAKR. CHRFICHR Y
R, MRE CAR. CRMERA R ARAE,

(4) KRR | 18 BRI DA B3 0 X AEAE Dy FH RO P 2 AR i O B B ORI

(5) HRIFNane;

(6) EEUEKHFFEE (PARA_MN) | FIL4BFEES (ENN_MN) FlihZ#% % (ED) —
MEPRR BT TR

22 2 FRIE
Tab.2 Planning rules
FUU AL = FRRIF 1 IR 2 FRIF 3
AN R C 0 R C 0 R C o)
i 0.5 0.3 0.2 0.5 0.4 0.1 0.4 0.4 0.2
WL 0.3 0.4 0.3 0.3 0.5 0.2 0.6 0.3 0.1
T8 % 0.5 0.4 0.1 0.4 0.5 0.1 0.5 0.4 0.1
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f= e —Bxdist (7)
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Fig.2 Virtual space and results of land use pattern scenario analysis (A, B, C, D accordingly represent
virtual space and land use pattern using planning rules 1, 2, 3)
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Tab.3 Evaluation results of land use pattern scenario analysis

kI T7 % PR PARA_MN ENN_MN ED MRSy ZRE159)
1 R 0.70 1.00 0.69 0.79 0.57
C 0.96 0.00 0.06 0.34
2 R 0.00 0.70 0.69 0.46 0.48
C 0.82 0.67 0.00 0.49
3 R 0.45 1.00 1.00 0.81 0.75
C 1.00 1.00 0.06 0.68

4 JEF R

41 MRXIE

T A7 F A b KPR A At , 78 AT (A0 L G vy S AR 2, b DASHE (LR P 22y sy SR A 4%,
REGTH AR, B R4 150 km, JATEARY 16410 km®. HATALGIT FEE 16 X,
X (Beijing Central Area, BCA) T KM, VU, g, FAHSEX . 2010 EH LI
X 3 B 2 ¥ F B T B A 987.5km?, AT, Rk, TV A H TR R 43 5 A 194.6km?. 129.2km?
A1 64.3km?.

JEHSE i, K SRS R, Cy My ODYZE, BB FESCRREAE . AL An Tk F i
PR 5 SR8 R o o 2 T S Ik TR 6t ALK ] 2 P 52 L S el 7 i A b Tl dske
NET G SR T SR CBANVEAT, B 1AL TR O3 X I ERFEAS S, i3 1AL 3IX A
R IXAFIB IR HIRAE A, TN A A A U O 25 SRR AR 1L 2, 3. ELAAFIRI
SE I I AR BT e XA S A XA il X I, By B S X A i I3 AR SN FE i Bk
X7y, AL AE & S BUIR IR0, B DORE k86 X SE iR AN A RILRIr S sk 7
—H . BAICREAT R ST o e BARZR XA SRS, Hit3364
B, MERIN107.67km?, HAPRACHKEBUR K, # b4 EM41%, MEEREAD, SoE
0.4%.
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Fig.3 The Beijing Metropolitan Area Fig.4 Land use pattern of certain area in Haidian

R A MREIXE XTI 7 %

Tab.4 Land use pattern of certain area in Haidian

B 53 A A Hh e
A HH T (km?) 247
R 114 43.85 041
c 97 44.41 041
M 4 0.47 0.004
0 121 18.94 0.18
it 336 107.67 1.00

4.2 FREVZELREHFHIEZT AKX

BURF AR MR A1 b ¢ T R 2 X R PN s P 28 20, B &1 5. AR C A BRI 7 R
BEAR, BHRIBIAN R, C. M B4 B A 43.85km?. 44.41km? il 0.47km?,

NPA il 52 FH S [ & ORI . BR300 B AT 3REUYE, AR SCKE 2007 45305 T A LR 45 15 it
G AT RIS AR b T S T R BB A e S T B v A BB A D S B I
K%, sk 5. % 5 DRI R R RER TR IR 2 R A5 GIS BEEZE, R
AKX (7)) ISR R AEE B Af CEI R TR D .
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Tab.5 Special plans (also existing special plans)
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Fig.5 Land use constraints of certain area in Haidian Fig.6 Controlling detailed planning in BCA

FFHSPSS 1ty Multinomial Logistic Regression T EL iR BIFLRIFIN L, o [X 31129779
AN HZ 5], 5 EE1100%, HARISHE95944, (5 A H132.2%, CIHEHLBRLT75161,
5 R 25.2%, MSHIERT53AS, (5 EHI2.5% . £6 IR [E1 U 28, B sLmi R AL
ZHORIE, FRoREIRRE R, WA TR MR BOZ AR SHOh T, FRRIERREER
FT, AT RE AR RS SR A o (Bl YA 45 SR -2 BOL AR B Fl X R I () 69795. 728 %
462575.235, LUSR ELAG 6 (1) 5 25 4 540.000, 156 I [ AR TR S84 bR 8 251 o
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Tab.6 Results of multinomial logistic regression

R C M
W -.70203*** -2.24992%** -1.78990%**
c21 59824+ 10866 -1.50529***
€22 1.69092%** 1.98993%** 1.48453%%*
€25 27165%** 63531 -1.50131%**
c3 54465%** 53033%** 09401
c4 19670%* 20072%* 34227
c5 1.01238%** T1570%** -.37010
c6 59667*** 83476%%* 57046%**
chd -3.13736%** - 73107%%* -7.74911%%*
exit - T7072%%% -.81033%** 21059
9 06680 14353* - 52322%*
gov -.22590%** 11004 T8724%%%
hwst -.08708 -.28315%* -.95491*
newcty -8.33651** -.01048 -1.21120
railst -.29179%* -.14296 79214%*
rd06 -2.09906*** -1.19993%** -1.10308**
rvr -.26074%** S TLTT2R -1.32691%**
subst 3631 2%%* 57882%%% - 41520%*
tam 52299 1.24361%** -39.32950%**
xzl 31318%** 52759%** 1.24840%**
yizhg -91.77109%** -101.64079%** 33.57548%*
zgc -1.49658%** 16891 -23.24940%**
o (EM) =0.01; **p=0.05 *p=0.10

AR FH R 2 i) 2 R R U T%ﬁﬂﬂ e R Eife P VN ER S R A S
SPNHE: FEREHE . A, HiEUBME. MG THRIERIIAEE, D284 4RI R
ﬁﬁiﬁﬁtﬁﬁﬁﬁﬂﬂuﬁﬁnhﬂﬂﬁﬁkak BT 5 DX AR e i 2 ) O
) #1003, TR FE e R 3R M AR A AL S 1) B AT RIS SO AR . 455k
Y, WRISHERIFZ M 5 KR 2O B B, M NRE O IF R X, X CI LRI i ok
IR 3R NCBD, R f/INA 3R N #OE Bt AN E= T AENUA, 0 MR B2 i 5 KR PR 3RO T
KX AN A B, M /N R kB AICBD, 45 R AN — oA R A — 5,
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Tab.7 Considered factors and the results of questionnaire survey

FSE syl Bl 3% 44 K FIAL
R C M
1. HEabHE 1wt 0.32 0.31 0.37
2. Wi 0.30 0.32 0.39
PACIBYS G
2.1 353@ & 3. kW 0.26 0.31 0.43
4. KREEYh 0.26 0.37 0.37
5. HiEA B 0.23 0.25 0.51
6. W +iHE 0.30 0.34 0.36
7. Hbgkk 0.43 0.43 0.13
8. AAZ ik 0.42 0.40 0.19
2.2 IR S & 9. BURHLR 0.39 0.35 0.26
10. R H 1 R Bt 0.49 0.35 0.16
11, AVE(EREE (Ridg. BT 0.50 0.32 0.19
12, BRIy AN 0.57 0.21 0.23
13. HE W CER. BTG 0.58 0.21 0.21
14. A7, RGNS 0.36 0.42 0.22
15. Ak, A 0.55 0.29 0.16
2.3 X47 16. CBD 0.33 0.52 0.15
17. WEH O 0.40 0.47 0.13
18. FFRIX CAnftE = BEEX ) 0.20 0.29 0.51
19. VL. VR 0.43 0.25 0.32
3. R 1 20. LR F 2R 0.36 0.31 0.33
21, HhHRTHFA 0.29 0.30 0.41
22, TN 0.33 0.32 0.35
AL SR THRHIE 23. NO#RE 0.36 0.41 0.23
24, FlhE 0.30 0.37 0.32
5.3 8% 25. FAJE 0.46 0.34 0.21
26. ZTimNE 0.56 0.28 0.17
27. MWE SRR 0.49 0.28 0.23
28. ARMWEVCHE Ry, BRI 0.46 0.36 0.18

& 8 X A BRI 7 ZE BB 424 AN R 2 1) 25 U 31 H PR SRR (A R R R U 2 47 B, P
MR R AR “TREFFRX”  (yizhg) KEXFRF “FFRIX At ErsbBokX) 7 2%,
SERRW, @ RTE IRBIRE ZE RS E IR, B5 R ELE AR, A0 A O
MR, C. M KL 514 0.87. 0.00 £10.13, J5& 7054 0.40. 0.47 A1 0.13, #4)J5 [H
SRR Z BRI ECR, S5 RENRNFBESEL S JiE R CFBE ML
JEE /N, MERELILEH R, BIHEERZE R A X R R X Ry C MR mAEE L&
AN BRI, T M RIS AR B S 5 BRI,
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Tab.8 The results’ comparison between data mining and questionnaire survey

1.00
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0.80 BRIz
0.70 —=—R
yam e C
050 -
E \_/

i Y AWANDYY ——M
0.40 T2 N L N VA 4
0.30 - A, = A - --=-R
0.20 cce-C
0.10
0.00 -e-M
010 -

N
PSP AN N

4.4 FHIERMHXISE

B T8 2 i) 2 v 52 ) R 2 500 P AT SR, SPA LRI B P2 90 TR 3 A R0 1. 2,
3l R %, W7, W7 ME9, FEA. B. CHR. CRHMHERE K,
B A REA—8, A XSRS FE N EAEH M, il EEam A, %
A. B. CHICHMEN T RUAERZHFNA ), 25 FEERENN—7, HE A, B,
C W —r I T 2 il F b, T AR T R R B AL A M, A ERE T A
FRI 7 552 FH M R AU PR BE B X, BT SR ECA T R S, R S AR A Hb .

N = P
A A‘{‘!'%_\‘_\_p l\l\g?“‘“
=2 (2
| Ry
= = \ o A ‘-—\.
LN

A B C
B 7 il R R (7R AL By C XS MR HFLRIEEN 1. 2. 3 i@ 15 %)
Fig.7 Results of land use pattern scenario analysis (A, B, C accordingly represent land use patterns
using planning rules 1, 2, 3)
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Tab.9 Results of land use pattern scenario analysis

M P R H COF% A HBREH (7% B) MR H TE O
R 163 157 130
C 116 146 182
M 11 7 8
0 46 26 16
it 336 336 336

45 TENFIARMAXIE R

NN B TT FEVE AT AR, RN AU A (A6 th AR [ A3, S5 R nsk 10, R4
FHZERIAG 0T, HRE AR, HECH CERMOHTEN M BRI &L, &
HHERIRIE, TEBIWCE, TECHMERRANRZE. WIELEEFATH, TRA
XA, HUOCNCH TR, % B C AN RZE. Wil bE % A, B. C, CPA FHfiE
T% A NRA AR R, IR O 77 R B BT R I e R B ] R, ik
SE 52 B F MR 7 %6

10 FHHBRI 77 S0P
Tab.10 Evaluation results of land use pattern scenario analysis

IS FHbE7Y PARA_MN ENN_MN ED FSRAIS 7y e 180

A R 0.85 0.99 0.40 0.74
0.65

C 0.71 0.97 0.23 0.63

M 0.60 0.13 0.99 0.57

B R 0.78 0.98 0.24 0.66
0.60

C 0.79 1.00 0.07 0.61

M 0.65 0.00 0.99 0.54

C R 0.77 0.93 0.42 0.70
0.60

C 0.91 1.00 0.36 0.75

M 0.00 0.11 1.00 0.37

SRS R 0.87 0.93 0.08 0.62
(E 4 C 0.65 0.93 0.28 0.62 0.63

M 1.00 0.97 0.00 0.65

5 5w

ASCEEIFIE T PIJT T AIRITFE AT o 568 R PRI s 4 Sy P bR ) 75 5 61 E
TIHENESE, BEFI ] 2 R O7 R RN , 45 £5 5 LIRS AR AN U ) 2 T bR &) 77 5%
FEx AT AL 225t BRI 2 T VA, 5Ja CPARM T ST 5E S & (1
PR TT 5 o 55— T T, AR SCRE R = 447 i 5ol S P R UL 22 TR AT L 5 SE ) - A
OV R S8 B P23 AT 2 ) 7 i R RN, 55T 28 R T AR TR 12 Bl
SREE B ANIA G 8 FLn 307 VPO R E I o 25 RRH, MR AR5 39 7 AR, B
JFF O B A2 AT P bR R 77 S b w6 e R B P, S T R T 0 e
SR T — A RESCMRAN [F) 32 R BSR4 (R LR ) jE HEZR, BT ATAT PR AN SE . 1207 EE
AT S Y R A b, DUBRO b s, AR ATISRAY, B i b B B A T
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RE IS 22 My i B A VR KA, (5L AT e DA e T S5 e HL A 250 10 JH R R R i ) 2 WA 1 52 4T
Tro LIRPITHEI R, AR skt — g .

T—WrB ATELARUR U5 T 48 ST R MR E 4R A . B 5, B RESPANINPASIA
PR, TR SO D P R Ty SR R AR s L, SE R R R
Jiid s U587 RE R TR 3R S LB (0 TR HOE R S SIASE R A 4002 1) it s 1R ) R
FR I EEBA R TIOR8 =, SINE R ERRAEA IS, DUE RS s R 9 RN,
3 3 AR e 18 S5 5 R VA 2 PR PSRRI 5 55 i, 3 RT AR R R A A IR R S
S AR A E o
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