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Fig. 1 Allocation method framework of urban construction land based on element flow



1134 Z N S BT R EN M A T M C B AR 2779

P 2SI A R SRR E T R T, BRI RE ) R (AP T R A 5 2l A Sk
Moo SR b, ARSCHY T RAE A X I A BT e 100 530 5 4 S0 A A O ik BT AR
Ro Hob, WEURRAKPLES PO SR R A A ST . I AR L 23 8] 3 Ai 5 5 55 5
LRG0T, SREELEE S sl i 2 UL PR S | 23R AT e DU 5 01 54
TESEN T TR Bl BT BE A B A RN e i i Sl IR, P b e B S8R P U
SN T T A R E SR ks ISt RSk,
3.1 BETERRAHIERMAINE S B & BKFTEM

YRR (6] A S AP AL O AR R IR R A, AN O7 15— SR A B R T 3
fifi Eag IR R 38T RO AT BEIZE G AT . PR B ST I X AR R AT
ZRAINEE . ABGWR FEMNEMZT . N AL | it A 56 5 T i1 e b
B, M EE AL 2 TR 2OV PR 25 (MRS R A R i, 0 T X s ) 2 |
FREZIEIIROMSE , QLM T XS IR s 5] S Jo i ST A o S BAR R A 37 i
DO RS DX I O A B A4 ) RE T A, Snl L 22 i) A J ) it o v A U R RS i
U X XA B S I RE B, ELIE 75 it SSRGS Hh A 2R
B2, ISP XA K BRI o PRI, X T3 2 ) 4 Ji /K~ B AN
BLRR T T8 AR AL | 16 1 B B =7 1r, =3 Z R H e A 58, A REEL
R M S RS DX R R Al W | Bt P BRIRZR B BB

Bk, TEr ot 22 Prilss (FIanGDP, BB A . ANDESE) FI
RIS RRE (BIand s HI AR | A IR B . BRI RS ) SRPRIER L, TR
MR BRI B S R T 2400 TR &, H 1617 ARSI T ZER A B A
(L TE) B 28 AR T B o A7 10, i AR A ST AE | IR S
THFE (Blansk . " R B0 BEaE s RIRARSREE | wllih 1 S a5
FEHR AT LA S B AT 25 2 A B A HPIROL s AEAEIE T T, AT s B 5 A A
Fidl (BUless) BER St SO BTIROT 45 11 2 AR R RE S S B [ H 15 30
K5 FEAEZSTT, JKUURFR . BRAR. R e G AU T A B G BUIR RN
R A B s A A R T B A KO IR AR Herp, A sCE o H L 4
B AR AT LR UM BRSO RS it i O R s A R | B A i
#n] IR BRI | /K IR SR | et . Umee b . o 3 DR 3 1 25 R B 5
HHIRS2h TPk GPS 5E (37 ¢ £ il LIl RECRT i 9N 108 2647 6 sh R8s ;- A Al
W HRGIEE  FRIER . K2 | ik Ui 0 AR IR AT AR BUMBR A L R wihll
SRR A S B DR

2l BN e — I ZAE S, A STt HE e ASUZ RN, X2 S B iR
PR A T AN TR D BE 25 18] 17 A 6 B Bl 2 DXCBICE R 5 | BE ) 9 55 O 255 48
Pro BUBUZ 10 AT LB R AR 0 23 (W) R i, 20l 2 ) R BRI H 22 1] 56 A%
B Mo BATTH] DU T AR | SRRSO A . A SRS HERL . AZiE Tk
SEUSOL PR AT UR RS | S BTG | SR . I RN L BB
et R EIRIR TG BORE, B TP PO SRR R K v i RS R ik
B HIR B AL SRR AR SR Ao T2 A SCJZE T 5 () B U 3 B 1 s ) B S,
RO WS . R SRR EEME | R NS OMORE AR R
55 B AL AEIRGs BESL . IS5 YW R, S5 MM . AR S5 O AHAEI 50 a8 [a) 1 44 BE AL 5 7l



2780 H % % | 2% i 374

bl Rl s o TR X SO T SR P S i A R X ) DX IR e R B A
HB IR TS . B TRRFEGETBARIBCEAE , B I M 45 5 51 R AR
P AT o Bt R 55 i U 22 o U5 T B AR A 2R Bt 1) EWUEAZ, TR R PE I
ol ARSI | RGBSR RIS P R o TR, s ) 4 R T A
G5 AL ARA TR . W Il SR
3.2 BETFERRINME R =RREEHE IR Ao

SRERLSR T B 25 18] K SRk P DX A R MR A, A DSR4 1 TR A Jm v ) 2
REFIHBA PRE T HR R K SR AT REALIE o 00 75 208 1h 2% 28 3 N 25 S s I X Ik
B BEAT /0T SN, A DI R0 2 rp et B IR B R A (0 5 i D IS, kT 25 T 1
AR B X — A SR & B . Bk IE, FEARIBOCI A ™ | A e
A ELFR N2 B RS DX IS IR 2 (] A A AT 27 B PR 2R L, R BN B A A
BRI, Sl SR O A A B R R B I, R A5 IR B S A Bt 4 Y X I
Ve, FEX X OB E R A sh i AT 2 2i - 0 B, P T3l 4% i A2 (R L 5
e Jeo

HRT, SAARFARIITET A RE AP, FITE A 73 M slidid e M i 8 [ 4492
SMEHYHATHITEGIAL™, M B2 007 R E A 21, [FE . BOR.
GEAR A BRI AR AT 0 A BSRRADUA I 52 B I B B SR R AR I 45 1) P o P AT R[] 23R
HRZ M Ry, (HR, AUHORTEIE [ SE s, Bz 0 2 Lsm 4
LEMR SN R A EIE s 5 W2 s IE X AL . P . REVRAE SR E R s i)
PSS, AL LR R B RO RAE B A R, 20 1 SR A 1 v B SR S
(B . FESE) o bR b, XIS R 45 70 M 20K 23R T sl M 5 9 4%
LR I8, HANIRZEAY 2R 5l 2 W] A AR BRI R AR F] . &, ik A
T P, BRI AE SR E R B R s R, SRR R | AR S AR
FMAER /N E5E, —J7H, S AU R AR BEREAE S A i 3 )
LSS EE, SO DIARE I E 2 SEPRE B0 (N B% . BkE% . /Kis %5 2RI E A
sk Akt HAb A FIJGEIE A R R g ie . B, Bk, R ESA
[FIZRIHIE ) #EAT 202K i PP S IR L E , R AT U] 20 B DX O B S A 2 30
ML T3—TI7H, RSSO IINE R R LR (B, BRARMLARE ok
L Jms) Z0mi g5 i g O F, X X B AR SR 2R G sh AT o0 A . [, A B3R oAy
TR A 7 TR DR A | EE ORI L . PR BB AR A SRR AL A
US4 rTRERIT 2281k, IR TS 2% R 28 70 A7 075 k2> O BE AR [X Il 58 28 0 8 ) 45 e A1k
G DR A M, 4R F AR O 2K, AL B X B SR S AR B R
U Bl W 245 S FA R R P PR S

IR, e R I A RS AT I AN [ 255 [ A JRE AP B SN B 20 B 1 4 v 4%
RERXMELRE T SN . BARGEE, J0 A IR R 0 Mk RAHSE M0k WA —
HEY . 2 ERRE AR, ARG U B B — 8 ORI R, i
BRI A5 R0 8] U 7340 77 32 X s W R 45 B HE A DR 3R e IPEAIL R T 6t . 13, wfE
WERAE XM 28 R L I P B2E . BE R ARG s ) A SRS — B R A
W7 G, R R — 2R B I 465 e O B el E A SO 4y R R K



1134 Z N S BT R EN M A T M C B AR 2781

O, LR 5 L XA A i A RE S EEEU RV L. RIS, b e 2R s R 2%
S [l AR — 20 B R 415 DX B 24 Tl R OB, W DX Il PR R e 4 25
HEER, RMENLEER, SO SCHORUEF RS 78 AR A AR . fx
Ji, 5 RS AR DX I b A AR A AN TR (U RE S BB RV, 7RI P IR R A 2 4 F
REAS 7R 8 e KOTT A B RE 0 DN St B, 225 1 2 0 TR DG 0 IO AR HE B EER
F e [ AN LR A HL A A S B ) T A SR A T LA = 2, %500
P A% 2 RIS IO (14 FH AR A
3.3 ETEZRYRKIRAMEHEA LB FRRIE

TEHIHL SIS ERTR T, SAEEOT AL SR 3 5 O G BE N2, Xt ] 4 25 1]
PRI A 22 S AR FURIE O . it HOJy AW 28 0 TAE , (HBLARIE Iy iz
XSRS B e S SR B S o SRR SR T i) M1 B 2502 v PAY B3 45 D BE P P ot e L
MR RIGER), RICFREZLXRNZN (FRM) SRR (Jam)
PRI 2 PRSI DL, BN TR DAL IR — 38 I 2 R AR 5] 5 T RE B AR SR 3G K 25 1]
PR T B il 3G KO8 A0 5 | 5 AR 5 BRI 18] A B e JH A G, BN b2 1a]
Z FIRAIN T T B I A s HSE i i o G o TR, X AT RO AR AT
SISO . A B A BT DL A P A R B

HG, MRS AN = S h6E, 286 %8BR3 R | sk XA |
AR . NHHEE . SZE Mg [ RA SRS N R, T BP i 22 9 25 2008
SRBAHE B TS BCPEHEA T PEAOY, DR E 1 S DI RE AT A AL A 2 M A EE G &%, ol an
P DB EERE AN T ) AR 2SR R EAIE AR A M L 4 . SRS, 2
IRAF A B A5 2R R B 5 T A = =2 T (L DT BC s 000, A 280 SR A 2 ) M A 0 A 2L
KRBT o LARAE IO 0], ORI ER EAON AL, XA PCECIFE n] 70k
ARSI E T . — 7T, e R R A M 0 B S LA i s Rl SRS 2L 55 2
T e B oK, DRIHOR T WL 4 K 00 132 T 13 5 552 B e A A7 00 VR A0 T 2 I i
PO I 32 T3l 2 4 i 55 150 5 9 ) REAR Jse Wiz s A S SEE By '™, e 5 il 15 A
ST S IR BRI S B RE R BE AU 0] 45— B A P 8 Jin A P8R s R
PRI 5 53—, Ja R s 2 A3 WG BEJT R, Rl Mgt o s
BEROR NI ARG . SOkl R ESERSmAT, BRSNS B2 N M TR
e, AL NH H AR | i sontl b 7 5 R Sl A TE SRR RE S LR A
IR AR SR BRI AEG, RIS R RS ) 5 32 20 F bt e e 5 B
G o AR AL JEa b, BEE XTI AE T SR A5 17 DU A T B R e AT
2, HA 00 A ST S5 W) 2 AT 22 () AR B 250 . 28K, SRS [m) Fi
HORBM FFZZOPAME, —F A0 ARSI, AL DT B B el
WA BT 25, AT 2 b R EOREA R OB E™ h 2E R, Rl R BRI eE
PR i I 95 2R A5

I X RS EEF R Bl F A SR AR ELAR I SC AR RO BE , RS A ROR I A Rl 23R
SR ER P S IAL B R AN ) 2 ) s -5 MBS BB SR 00, $R R 45 2R TSl Y DI RE R iy 2 83
[, i el DU SEOT A S e SRS . e TR SR STk, #RE&
W TR, REUM =R (1) DUEEEMETFO RSB AN o He Al i 1 5% 7€ J7
%, (HZDVRG S AN 3, DO AN V25T YR SRR 5 AR A FH e 8t



2782 H % % | 2% i 374

PEATVCHC, ASBEA RN AR T P KA R 28 | 3615 (2) AT A ShpLER
RoC i F T T L A AL, 25 R A AR AR I SO KB R A 95 2 ) BT
{EL 2208 1 3Ty A TR IR [ AR R BB LRI s (3) ST s (AL I DRI,
GFHANTE T CARERIRA L, (EACREST X 2528 o ML — U gt S fi - (940 130T %)
PEATTRT AR A0, e 2 X NSRBIV M As 2R BN | 289F . M BERZ A E AN .
BHEHIAE B T HA BN W EAEEE . SR | S s ASR R AR R S A
RE, WAk 2R T 28 Be AR B e ORI N S 287 U, DATSOULBE Sl ox 3l
FHASAL ™ A B MR A ARE A ) 5 R IR b g A A7, Sebn b, iR 2R R
TR LA EREIRPAT A RILF SR, B BN e, RSt SRR
PRAEAS B M RAE e AL EARAY S ZRAT 00 . PRI, 7E4% 2B DI RE R i Y 1Rl 73 A Bl
L A CABIBI A Z B REAAT AL B nl LIS ETE — & A AR i sy
JEASBL, SCREMSHEWT h A DRSRAT O B 7 A 4 28 28 Sl Xk i R P A s 225 S e R S AL
i, IS5 2 AR A0 AR I AR, e R BT A 5t
3.4 TH [E) RS TR B IR M A B S R B 1A

SR BT M IRC B BCRATAG R 1 B B I 22 Be K BTk . A A 7k g
L SRR ST BHEAI SR IEAR, T 2 T A X S ZR A
BORBUH P R (AR AR XIS IR A . S5 2B RS, B e B R B AE 253
B, DASEBUA S WIPEOR O 6L, AW e A 38300 . A2 IR T AR S R SIS (L
WEAESALR R RS AR @R 20 RIGEC. il XURIE 5 2
PEAESER ;. HOEMAB R U, fe 2 LISEM R AR | b ekt . R v L
PR RO B bR, BCE AR IR, sy o I SR A H
AUMHBE SRR FEE AR SR, R IR REHOR S A SR A ZEE i s k)
IR S R i S T A R 78 (BN s B ARl BN . E=Easa) | B R A8
oK), B HIHEC B 7 SR AL SEACR , BE AR AR R, 2Rt e
AREL . T SRR SR 8 bR s R I BRI — AL, IEfR AL B SN I B ]
W7 ZR 5 ISR M 5 A R R Z I S A, BB X . XS e 2. =B X
HFR S PR AFHE AR

I, 35 2R S DA Sl S TT R A S SR AL TARBLE], AR 23 [l
RIAERE SRS AR5 bRt . BeAh, TEFE LSRR R T, B i R
BRI CH MR B ERR C ETERSIECE” A, SRR R IX
S BT A AT £ RS . It S PRIl 45 SR FNOIE A i ) A7 3507
S, BT ENTE A L SRR AR, AR e, B, DhREIX s E T2 (]
BRI LS I 5 S B 28 R X, 0 25 = S TR S B 1 ] ot WA 5 1) £ L
il At AR N TR L AR TR S I RE IX 2 2R T U At s 2 T AR R A X
S, B RAFAEA ) B B S AR R T MBS A 5 07 58

4 HhESE

TEAR B X 25 18] TR 2 52w A ] 25 6] R O 5 SR F 5 F, ASSC It s 2 [ 4 A
%, PR SEE R ARG, HE AT e AR, P A Sy Sl B U T M 8



114 % N %, RETERRSNAIREIER T B T AR 2783

TIEREA . A AE NSRRI . 6 ) . 5T =07 R R R K2R B TP R R iR &
XERBA ™ | AR AR A A B B W A A T I 2 0 A AR, o R s ) R K-
5 ERPSN M45 A VC BCRR R B e S B I R AL . AU IS . B D RE X IR BT
KN FRNE , HANLIE N AR BT I B RCR S A TPAG ER AR, LUIRERS A
(] 2 TR AL 2 o) RV LS B PR 2%

HE, ASCAFFE—LER R . —0, ZIWEHERE SR R, A SO R4
RERWZKBE, R AN O 5B RAEMII L, MiE A s
BERETR . KBEIR . AURIRET AR AL B . ARG, BB, X EdE
AT SR AR 5 0 HPRE R — DR kAR . RIS, REUE SRR LA 2, HHRR X
B REAREOR . HANX RS RAEAY H B PEANSR , AR AS SO G 2 IR . R
NIRRT R S RO . TR, BRI T ST A R T R R
HRZMERE . BB R PERF AR AR, EA IR 25 ]R3 I 9 45l B P
WART R A A UE W45 Z TR A7 AL SC RS AR TR, U] S e sl AR S 2R i sh o
Mr SR HARTT 5 S AR R SR AR B T2 E A . =02, BFFE T IERE R B = S B
ko ASSCERH PBFTE IS . JRIEHERL | PR R AR R T T T I S R AU A B AR O T T 2
fily 1255 [ - 2 (R R R R S S A i) J5 1 P, k= SRR S ST IR AE,
BRI ST AR W = 5 AR TE

S 3k (References):

[1] 2, BUAl K, BEd3E, 45, IH - M7 i B A [ PR 22 96 S L . BRI AT 7T, 2017, (6): 39-46. [LI B, HE C F,
HUANG Z J, et al. International experience and enlightenment of inventory planning of urban land. Modern Urban Re-
search, 2017, (6): 39-46.]

[2] £ AA LRI SR MR T HbHE A P AL S BT R % . IARIRATAIFSY, 2018, (5): 45-54. [WANG H. Analy-
sis on the concept and rethinking of land use compatibility under the background of built-up area planning. Modern Ur-
ban Research, 2018, (5): 45-54.]

(3] ARE%. Bk AR o 7 5k R 20 SR A AT 55 B, TR S ), 2015, (5): 12-19. [ZOU B. The transforma-
tion from greenfield- based planning to redevelopment planning: Theoretical analysis and practical strategies. Urban
Planning Forum, 2015, (5): 12-19.]

[4] AR, nfFB, A ar. A7 s R I LA O b T & i 8 2% b bR, 2019, 33(9): 1-8. [LINJ, YE Z J,
YANG H. Thoughts on the underused urban land redevelopment in the era of inventory planning. China Land Science,
2019, 33(9): 1-8.]

[S] P AT, 48 SR X0) 8 B 58 35 4 B 8 0 2 BE 9 AT 2R 48 1. Tl - R IRA 4, 2017, (3): 17-22, 34.
[CHENG Y X. Research on the allocation of newly-added quota of regional construction land during the adjustment and
improvement of provincial planning: A case study of Guangdong province. Land and Resources Information, 2017, (3):
17-22, 34.]

(6] FARI%, BRAGR, JHHE, 25 U548 Mo iy el B A FHIZ8CA 0 DX S S5 (A IS 2. 2857 3B, 2017, 37(6): 171-176,
205. [CHEN Y, CHEN Z G, ZHOU Y, et al. Built land use efficiency and optimal allocation in Jiangsu province. Eco-
nomic Geography, 2017, 37(6): 171-176, 205.]

(7] Rk, RUTT, 0. TR PR B 8 b DRl 2 73 BE [ BB 5. oh ] i Rh272, 2010, 24(8): 59-
65. [LU Z W, WU C F, YUE W Z. Study on dynamic regional allocation of construction land quotas in general land use
planning. China Land Science, 2010, 24(8): 59-65.]

[8] Tk, &R, BRif. KT 23 AT A TN A 280 T e =5 DG B T 5. vP I bR, 2009, 23(5): 30-36.
[DING J Z, JIN Z F, CHEN Y. Research on spatial allocation of construction land in Taizhou city based on assessment of
spatial development potentials. China Land Science, 2009, 23(5): 30-36.]



2784 H % % | 2% i 374

(9] XUMEAK, MBSLE, WHits:, 45, FE T A5 R G o5 M (BA bR T ZS LAk, s P53 AR BURL2, 2019, 35(1): 69-
74. [LIUY L, HAO H R, XIE W T, et al. Optimization of land use space based on the value of ecosystem services. Geog-
raphy and Geo-Information Science, 2019, 35(1): 69-74.]

[10] 3KZ0F5, T o5 e, gkofl [, 5. i 1R A 5 FH P8 bs I A0 5 o0 e SR . vp [ [ 4= 6 R 42 5, 2021, 34(11): 34-43.
[ZHANG H W, WANG Z Q, ZHANG L G, et al. Research progress and prospect of index allocation of construction
land in China. Natural Resource Economics of China, 2021, 34(11): 34-43.]

[11] F50, B AR, 2=mET. o AR IR T 34 1 AU o o 2. I BRIR T LRI, 2014, 29(4): 1-11. [WANG Y, GUC L, LI X J.
Research progress of urban growth boundary at home and abroad. Urban Planning International, 2014, 29(4): 1-11.]

[12] B, KA. ST DEA BRI A A SR A T LRGSR ST : DLBe T ity S 4], ki 2 JEBIE5E, 2013, 20(11):
75-80. [HUANG J B, FENG C C. Prediction of urban construction land based on optimized data by DEA: In case of cit-
ies along the Yangtze River in Anhui province. Urban Development Studies, 2013, 20(11): 75-80.]

[13] ZHANG J, WANG K, SONG G X, et al. Application of multi-agent models to urban expansion in medium and small cit-
ies: A case study in Fuyang city, Zhejiang province, China. Chinese Geographical Science, 2013, 23(6): 754-764.

[14] FBAGAR, AT e T 52 (04 30 A S0 B el 1 T by 7 SR T - L7 DSt 481, ST [RIREL, 2018, (8): 79-86. [ZHENG W
W, KE X L. Forecast of urban construction land demand based on case-based reasoning: In case of Chongqing. Urban
Problems, 2018, (8): 79-86.]

[15] RS, XUMEAR, XIHLT, 25, i s YR ik s BIOAR R 5 vk 55 S oEAN . R A= R, 2020, 39(2):
327-338. [TAN R H, LIU Y L, LIU Y F, et al. A literature review of urban growth boundary: Theory, modeling, and ef-
fectiveness evaluation. Progress in Geography, 2020, 39(2): 327-338.]

[16] FAF, B, Phat, 5. B TSR OC Z 09 B A 50T S PO PR IT e LA M T S 1. 92 U8 FLF, 2018, 40(1): 11-21.
[MENG L, GUO J, SUN C, et al. Suitability evaluation of urban construction land based on supply and demand in Yang-
zhou city. Resources Science, 2018, 40(1): 11-21.]

[17] Jeilid, #h5R5E, BHE. RN HE CA fil e IR g K . M4, 2009, 64(8): 999-1008. [LONG Y, HAN H Y,
MAO Q Z. Establishing urban growth boundaries using constrained CA. Acta Geographica Sinica, 2009, 64(8): 999-
1008.]

[18] DEVISCH O. Should planners start playing computer games? Arguments from SimCity and second life. Planning Theo-
ry & Practice, 2008, 9(2): 209-226.

[19] SAMSURA D A, DER KRABBEN E V, VAN DEEMEN A M. A game theory approach to the analysis of land and prop-
erty development processes. Land Use Policy, 2010, 27(2): 564-578.

[20] 288, M KL, PR 52, 55, 5T A 25000 L B A B B P 2 IR OB AL RC B F T . IR B IR 5 B, 2017, 26
(3): 376-383. [LI X, XIAO C J, OU M H, et al. Urban land spatial optimized allocation based on the idea of Niche fit-
ness. Resources and Environment in the Yangtze Basin, 2017, 26(3): 376-383.]

[21] COUCH C, KARECHA J. Controlling urban sprawl: Some experiences from Liverpool. Cities, 20006, 23(5): 353-363.

[22] KASANKO M, BARREDO J, LAVALLE C, et al. Are European cities becoming dispersed? A comparative analysis of
15 European urban areas. Landscape and Urban Planning, 2006, 77(1): 111-130.

[23] MILLWARD H. Urban containment strategies: A case-study appraisal of plans and policies in Japanese, British, and Ca-
nadian cities. Land Use Policy, 2006, 23(4): 473-485.

[24] WASSMER R. The influence of local urban containment policies and statewide growth management on the size of Unit-
ed States urban areas. Journal of Regional Science, 2006, 46(1): 25-65.

[25] GENNAIO M, HERSPERGER A, BURGI M. Containing urban sprawl: Evaluating effectiveness of urban growth
boundaries set by the Swiss land use plan. Land Use Policy, 2009, 26(2): 224-232.

[26] ##E, 2, 10T, 55 HTRER—A V1 R PRt B A AR e 07 =0 Sz dleate: LUp st ). ob [ L R,
2017, 31(7): 20-27. [YANG X, JIANG H, FAN Y, et al. Evaluation and improvement on inter-regional allocation mode

of construction land quotas from the perspective of efficiency and equality: Take Nanjing city as an example. China
Land Science, 2017, 31(7): 20-27.]

[27] E 2000, A, XEA . sty S BB e 8 ORI AR TR 5 LA & AR SFH ). Ol 3 IS
X%, 2019, 40(5): 188-194. [WANG Y J, FU W N, LIU Z Y. Study on allocation efficiency and optimizing measures of

construction land in Xinjiang oasis counties: Taking Urumqi county as an example. Chinese Journal of Agricultural Re-



1134 Z N S BT R EN M A T M C B AR 2785

sources and Regional Planning, 2019, 40(5): 188-194.]

(28] &, HRTF R, BT B IR L 08 A B B 2S00 100 R ARl R 225 4R, 2019, 53(3): 434-440. [NIE L,
SHAO Z N. Research of construction land spatial allocation in Jiangsu province based on resource field and potency.
Journal of Henan Agricultural University, 2019, 53(3): 434-440.]

[29] BEHIM, MR, 25 0UAL. St S s (R 2540 14 22 43 Ak i 43 Br. M BB} 30E i, 2019, 38(1): 50-64. [HUANG
LS, CHEN Y G, LI S C. Multifractal spectral analysis of land use structure of the Beljlng-Tianjin-Hebei urban system.
Progress in Geography, 2019, 38(1): 50-64.]

[30] X JE. MTEF S SEFAE WG I 56 [ IR 9 ol S BE AR, ST () 51, 2005, (3): 67-72. [LIU H L. From urban
sprawl to smart growth: A review of the concept of urban growth boundary in USA. Urban Problems, 2005, (3): 67-72.]

[31] CASTELLS M. The Rise of the Network Society. Cambridge MA: Blackwell Publishers, 1996.

[32] Z5f, B, KBRS /NEARIE S & VAR SRR B 5007 ik 2. s AL 27, 2017, 37(3): 321-330. [QIN X,
ZHEN F. Combination between big data and small data: New methods of urban studies in the information era. Scientia
Geographica Sinica, 2017, 37(3): 321-330.]

[33] KENNETH E C. Transactional forces and the metropolis: Towards a planning strategy for Seoul in the year 2000. Jour-
nal of Korea Planning Association, 1980, 15(2): 4-11.

[34] JTF UL, SRR, PR I S 2T 1Y B AE AL 5 P W . B ERL2E, 2007, 29(3): 37-44. [CHENG S K, ZHEN L. Re-
source flow: Theoretical framework and application for decision making. Resources Science, 2007, 29(3): 37-44.]

[35] SROBTAK, B KL T 25 (A R AR 09 B UROUAL 8l N3R5 MRS BRI BB A AR BT IR AR, 2016, 31(10): 1611-1623.
[ZHANG X L, ZHAO Y. Rethinking of connotation and constituent elements of resources flow based on spatial perspec-
tive. Journal of Natural Resources, 2016, 31(10)' 1611-1623.]

[36] Lz, WA BB RGRS Wt . £, 2019, 39(12): 4213-4222. [WANG J L, ZHOU W Q. Ecosys-
tem service flows: Recent progress and future perspectives. Acta Ecologica Sinica, 2019, 39(12): 4213-4222.]

[37] ZHEN F, CAO 'Y, QIN X, et al. Delineation of an urban agglomeration boundary based on Sina Weibomicroblog 'check-
in' data: A case study of the Yangtze River Delta. Cities, 2017, 60: 180-191.

[38] Z&mf, Wik, 2=V 77, 45 [ 2 [ R A I O s HE 6T, (SR BEIR 441, 2019, 34(10): 2134-2149. [QIN X,
ZHEN F, L1 Y Q, et al. Discussion on the application framework of big data in territorial spatial planning. Journal of
Natural Resources, 2019, 34(10): 2134-2149.]

[39] FFuR, #X 0%, BT S UF T BOIR B H: S ARG 4. BB, 2013, 35(1): 89-101. [WANG Y Q, ZHAO Y. Re-
source flow and main research themes. Resources Science, 2013, 35(1): 89-101.]

[40] Uk, fT24TT, BRER. A2 A8 R GEIMSS T 5807 i dre B HE . 1O JH A2 2527441, 2018, 29(1): 335-342. [YAO J, HE X Y,
CHEN W. The latest progress in ecosystem service flow research methods. Chinese Journal of Applied Ecology, 2018,
29(1): 335-342.]

[41] ZEY74, B0, (AT AT, BT Al O OCI 1 30 TT I 28 I 5 LIS = X 491, AR 2%, 2019, 39(11): 1763-
1770. [LI Z R, ZHEN F, FU X X. Mapping urban network through inter-firm investment relationship: A case study of
Yangtze River Delta. Scientia Geographica Sinica, 2019, 39(11): 1763-1770.]

(42] Wb, T8, PR BT RS2 (] b RIS 26 AT DUFTIR GO 4. B 24412, 2012, 67(8): 1031-1043.
[ZHEN F, WANG B, CHEN Y X. China's city network characteristics based on social network space: An empirical anal-
ysis of Sina micro-blog. Acta Geographica Sinica, 2012, 67(8): 1031-1043.]

[43] EAE, SRATAN, WAL, LR Rl ML A B 5 BT FHLE 2 BAR 9 4B o TR, 2016, (1): 80-89,
127. [WANG D, ZHU C S, XIE D C. Research on intra-city employment mobility in Shanghai: Based on cell phone da-
ta. Chinese Journal of Population Science, 2016, (1): 80-89, 127.]

[44] HLCRL, 2RSSR, BT HLIE A Bl ) e e PG 2o 3 Wil vk MBS BB, 2021, 28(4): 1-8. [NIU
XY, LI X H, LIU S H. A method for monitoring construction land activity intensity using mobile phone signaling data.
Geomatics World, 2021, 28(4): 1-8.]

[45] 2 SHL0Y, B0, T TFHUBCHE 09 T 2 Sz (B0 3P0 e WF 5 LLps mt vl 2 el Sy 1), b R E, 2019, 38(7):
1594-1608. [LUO S Z X, ZHEN F. How to evaluate public space vitality based on mobile phone data: An empirical
analysis of Nanjing's parks. Geographical Research, 2019, 38(7): 1594-1608.]

[46] i, A Aer, % 3T A AT WA RO 25 R ST 7R 22 e A, ki Bk, 2021, 45(3): 33-45. [WANG C,



2786

SIS S S 3746

[47]

[48]

[49]

[50]

(51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

WANG D, ZHU W, et al. Construction of assessment system on commercial space performance based on consumer be-
havior. City Planning Review, 2021, 45(3): 33-45.]

I IGery, SOnR, 4 5, 5. A RGNS MR R Ko AT T e R R SRR AR R, 2019, 45(6): 29-38. [FENG
XY, HUANG B B, LI R N, et al. Research progress on characteristics and quantification methods of ecosystem service
flow. Environmental Protection Science, 2019, 45(6): 29-38.]

VAL, BRI TS (R SR P bR R F R S S . BRI, 2015, 31(8): 110-115. [DIAO X, CHENG W. Urban
space performance evaluation. Planners, 2015, 31(8): 110-115.]

T, ZORTE, AR, AR AT AR ST AL SCE AL 7 ik . LRI, 2018, 34(6): 112-117. [WANG X F, YU-
AN Z Y, L1 J, et al. Spatial performance based evaluation of urban master plan implementation. Planners, 2018, 34(6):
112-117.]

FEEA, PRIeHE, IR, a5 (B 2 U S0 ) R A3 i A SR AR IS, AT /LAY, 2019, 43(7): 50-59. [REN X J,
CHEN X J, MA Q. A study on the optimization of urban land layout under the guidance of spatial economic perfor-
mance. City Planning Review, 2019, 43(7): 50-59.]

T, I AR SR T T A ] BT RS Ak I B A S . TR, 2019, 43(6): 107-114. [LONG Y, TANG J X.
Large-scale quantitative measurement of the quality of urban street space: The research progress. City Planning Review,
2019, 43(6): 107-114.]

PHEEE, R RS, BIAG. T 1) 25 W] i ST T (3 TT S8 IR, 2021, (4): 12-15. [YANG J Q, ZHU Y X, ZHANG
Q. Urban regeneration toward the improvement of spatial quality. Time Architecture, 2021, (4): 12-15.]

ZEOMT, TRV, SR AL, A5 T IO 4% 1 RELRE 14 R B DR RO S () A AR AR SR BT LA KR S PE I S 4. b R A
2014, 34(7): 810-817. [QIN X, ZHEN F, ZHU S J, et al. Spatial pattern of catering industry in Nanjing urban area based
on the degree of public praise from Internet: A case study of Dianping.com. Scientia Geographica Sinica, 2014, 34(7):
810-817.]

E4E, AN, WA, 45 BT TR AR T R R G O R R Y LA LURE SR B TR D
S8 ST R 2T, 2015, (3): 50-60. [WANG D, WANG C, XIE D C, et al. Comparison of retail trade areas of retail
centers with different hierarchical levels: A case study of East Nanjing Road, Wujiaochang, Anshan Road in Shanghai.
Urban Planning Forum, 2015, (3): 50-60.]

A, BEIE, SROVER, SF IR R £ AT ST B B s g SR BT AL R 2 T, 2017, (6): 43-49. [LI T, CHENG Y,
ZHANG Y N, et al. Theories, methods and practice of city network analysis. Urban Planning Forum, 2017, (6): 43-49.]
FLLER, XA, AR 2 M DX S0 AR A T A9 P LR A s ()RR 5. S BRI~ ), 2021, (1): 82-89. [NIU
XY, LIU S H, ZHU Y. Spatial characteristics of China's urbanization: The perspective of inter-prefecture population
movement. Urban Planning Forum, 2021, (1): 82-89.]

TR, SRR, SR T F, A op R R HE L 1 R 55 DR I 0 2% s ) 45 b HOE LIS S BERL27, 2021,
41(8): 1398-1408. [LI Y J, WU Q T, ZHANG Y L, et al. Spatial structure and formation mechanism of e-commerce ex-
press Logistics network in the three major urban agglomerations of China. Scientia Geographica Sinica, 2021, 41(8):
1398-1408.]

TRAE RN, Rt w2 . e 22 2GS 57 M 25 AR BB A A 5 0 . iR, 2021, 40(1): 67-72, 82. [WEN
X L, LU Y N, XIANG X Y. Construction and application of multi-modal freight transportation network optimization
model. Logistics Technology, 2021, 40(1): 67-72, 82.]

W 04, BB, R, ACl 2 A0 T B2 ALk th b — 25 R R BC IR I 440 AL B, A8 iz i TR 2741, 2015, 15
(1): 100-107. [YANG Z Z, MU X, ZHU X C. Optimization model of distribution network with multiple distribution cen-
ters and multiple demand points considering traffic flow change. Journal of Traffic and Transportation Engineering,
2015, 15(1): 100-107.]

TE%, WA, HE . 1R B 2 254 5 A I 245 A (0 00 5 R R BT /35 6 JA0388 P 285 14 43 #r.
HIWF5E, 2011, 30(9): 1621-1636. [WANG M J, TIAN LY, YANG X C. Study on structure of urban network in Shan-
dong province and on identifying city-roles in the network: Based on the analysis of circulation network of native prod-
ucts/foreign goods in the Republic of China. Geographical Research, 2011, 30(9): 1621-1636.]

BAZE, B R, PRI, S5 IR iR 2 — A TG — A A 0] 7 22 RUBERE S BRI B2 LI Tl Ry 9. %8 IR,
2021, 43(5): 944-953. [ZHAO H B, WEI J C, SUN D Q, et al. Multi-scale analysis on the coupling coordination degree of



1134 Z N S BT R EN M A T M C B AR 2787

production-living-ecological spaces in cities: A case study of Zhengzhou city. Resources Science, 2021, 43(5): 944-953.]

[62] RN, BnAs. HFRERIN g 0 55 B 28 =44, 2017, 72(1): 116-134. [WANG J F, XU C D. Geodetector: Princi-
ple and prospective. Acta Geographica Sinica, 2017, 72(1): 116-134.]

[63] i 77, A8, 1 7 Hh O IR DX 18] 3% 77 B9 2[RI AE 0T 2. 3 T B K, 2019, 43(6): 97-106, 114, [ZHONG W J,
WANG D. A study on the spatial characteristics of nighttime vitality in the city center of Shanghai. City Planning Re-
view, 2019, 43(6): 97-106, 114.]

(641 Jeifid, JEIIR. 75738 16 3 () G AR AT (i K5 i PR 36 43 AT LA UHT S 49, B g3, 2016, (1): 52-57. [LONG Y, ZHOU Y.
Quantitative evaluation on street vibrancy and its impact factors: A case study of Chengdu. New Architecture, 2016, (1):
52-57.]

[65] JiE) 5%, Wbk, YRiNis, 45, B ot i e R S PE PP A i s ) RRAE B 5. HUBERL, 2013, 33(9): 1051-1057. [XI G L,
ZHEN F, SHEN L Z, et al. The evaluation of resident fluidity and the spatial characteristics of flow in Nanjing. Scientia
Geographica Sinica, 2013, 33(9): 1051-1057.]

[66] HH.LHBE, HE T, A2, #8T REIRLA T 0 Ll s 28 S O PR SR EE A, AL 27 71, 2019, (3): 42-49. [NIU X Y,
KANG N, LI M. Reconstruction of Shanghai city public center system from the perspective of metropolitan area. Urban
Planning Forum, 2019, (3): 42-49.]

[67] HAASE D, LAUTENBACH S, SEPPELT R. Modeling and simulating residential mobility in a shrinking city using an
agent-based approach. Environmental Modelling and Software, 2010, 25(10): 1225-1240.

[68] MATTHEWS R, GILBERT N, ROACH A, et al. Agent-based landuse models: A review of applications. Landscape
Ecology, 2007, 22(10): 1447-1459.

[69] TEAFHE, ARG, sk, 45, 3T 25 e MRTRL (% 2 M 17 3 FH b JEe A 401, 107 P 2B 252 41, 2021, 32(6): 2169-
2179. [WANG Z Y, SHI P J, ZHANG X B, et al. Simulation of Lanzhou urban land expansion based on multi-agent
model. Chinese Journal of Applied Ecology, 2021, 32(6): 2169-2179.]

[70] XU/, BB, JOM, 45 BT 2R REMR Y 1 o F AR D5 LIRSS ). 3 B4, 2006, 61(10): 1101-1112. [LIU X P,
LI X, AI B, et al. Multi-agent systems for simulating and planning land use development. Acta Geographica Sinica,
2006, 61(10): 1101-1112.]

[71] 425, HOGHE, VERIR. SE T 28 eIk 5o A ShWLrY kT i R sh A, A= 25244k, 2011, 31(10): 2875-2887.
[QUAN Q, TIAN G J, SHA M Q. Dynamic simulation of Shanghai urban expansion based on multi-agent system and
cellular automata models. Acta Ecologica Sinica, 2011, 31(10): 2875-2887.]

[72] EREA. FET IO H SIS 28 BRI A i 23 [l AT, B BRI BT R %, 2016. [WANG H J. Research
on urban spatial expansion based on cellular automata and multi-agent model. Kunming: Kunming University of Sci-
ence and Technology, 2016.]

(73] RERME, 208, 2mIMg. Skl R R bR - T i Bk A PP AT 458, 45 24111, 2021, 34(1): 27-42. [ZHANG
Y S, LI SR, LI Z P. Setting standards for urban development: Review of evaluation of urban high-quality development.
Journal of Management, 2021, 34(1): 27-42.]

[74] VLSRG, 5K A IRTTPEMFE bR IR R FIT 45, ILPG SR, 2016, 42(13): 245-246. [JIANG Z W, ZHANG J. On eval-
uation indexes system of ecological cities. Shanxi Architecture, 2016, 42(13): 245-246.]

[75] B 5E, 5k A0 P9 AN BT PE A AR IR R 6 LA B B s, BRI, 2018, 34(11): 96-100, 107. [GONG P,
ZHANG L X. A comparative study on domestic and iverseas evaluation index system of smart city. Planners, 2018, 34
(11): 96-100, 107.]

[76] %M, TFJb. & = XU T — AR & R BE 1P SRR T e g B, 2018, (12): 103-111. [ZENG G, WANG F
L. Evaluation and promotion strategies of urban integration development capability in the Yangtze River Delta Region.
Reform, 2018, (12): 103-111.]

[77] B0, SRS, 2855, 55, MAm BRI R B 455 WUAE: 2 5 LA R RUE IR R FAR R IR2A 1, 2019, 34(10):
2060-2072. [ZHEN F, ZHANG S Q, QIN X, et al. From informational empowerment to comprehensive empowerment:
Exploring the ideas of smart territorial spatial planning. Journal of Natural Resources, 2019, 34(10): 2060-2072.]



2788 H % % | 2% i 374

Discussion on urban construction land allocation
based on element flow

QIN Xiao"?, ZHEN Feng'”
(1. School of Architecture and Urban Planning, Nanjing University, Nanjing 210093, China; 2. Jiangsu
Provincial Engineering Laboratory of Smart City Simulation and Visualization, Nanjing 210093, China)

Abstract: The existing urban construction land allocation mainly follows the guidance of
spatial development, which is carried out by using static data and land allocation standards,
evaluation and prediction models. There are some phenomena of "regional preference" and
"seeking large scale". In the new era of emphasizing the construction of ecological civilization
and high-quality development, the implementation of territory spatial planning strategy requires
that the allocation method of urban construction land needs to be innovated in time. This
project focuses on the inevitable trend that the urban place space will be transformed into the
urban flow space under the deep influence of information or intelligent technology in the
future, and considers that the spatiotemporal flow and distribution of production, life and
ecological elements of different scales will be the key to the scientific allocation of urban
construction land. Therefore, the project uses multi-source big data of element flow and multi-
disciplinary analysis methods, trying to establish a new method framework from four aspects:
evaluation of urban spatial development level, spatio- temporal simulation of urban element
flow network and land allocation, identification of urban element functional area and
delimitation of development boundary, and dynamic evaluation of urban construction land
allocation effect. Firstly, it is found that the evaluation of urban spatial development level needs
to comprehensively consider the ability of cities to control, attract and overflow the current
regional elements, and construct the evaluation index system from three aspects of spatial
development scale, vitality and quality. Secondly, in the process of regional distribution of
urban construction land index, we pay attention to using network optimization model and social
network analysis method to describe the flow law of regional elements, and find out the cities
with different levels and types of combination of "spatial development level and element
control" through time- space coupling model. Thirdly, the future expansion direction and
boundary shape of cities are determined by the spatiotemporal matching of supply and demand
between the flow changes of various internal elements and the functional space layout. It is
necessary to identify the functional influence area and flow preference of elements by using
models of spatiotemporal coupling, gravity, cellular automata and agent-based system. Finally,
the evaluation index of urban construction land allocation effect needs to reflect the
requirements and trends of future urban development, such as ecological civilization, high
quality, smart governance and integration. These research results can provide reference for the
delimitation and implementation of urban development boundary in territory spatial planning.
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