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Table 3 FD and EF index calculation results
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Table 4 Comparison of vector similarity of mixed function mode
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Fig. 9 Structural diversity of built-up areas in Fuzhou

RAOAEN 0.7 LI LI XA 18031 AR MM R G IRERURE (B110), #X
FEE 6 ARAL T HGR AR, PR AR A 9 0.8525, Xt TR
BAGIF FIEXAE, POIRRIERE 2, BAKRE, HEZONRM., EE, A8S
A5 o R TE T Y B Yo A B D REZE AL, LA BT 7 Ml SR B Jo A AR i A5 PR 5T
FATC TG, B 5 SRS Wik, PLLEPEZRIR S GR AR R  ;
B4 O l+fafE) S O=l+rgik) B2l 25 r R DI REs R XK,
M TP R SR RIS A R 2, IR X A A e A v b T
PR A2 T B S, WAL TR AR R (0.7566), XOEH T
HNE AL IR | G 255 A E AN

0.86 ~0.8525 0.8525
PER) POLZE Y (& F A/, H= b 2T LAk osa L[ B
T HUBRHIRE . 9581, MRS e | -
Bt B ER , SECEHFIE AR oso | | | s O 1
SMIRPERCHR . BRI, BRBEU I AIBI e S s |
ZAMGIKIR, B T RE R E SR S 076 | 0.7566
FIFMIKE, JORAHAIK TG OM )
THsiil, |

2.4 Erﬁj §I‘E-‘| f‘ﬁ‘iﬂﬁ'\]ﬁd‘l‘ﬁﬁ@ﬁﬁgiﬁfﬁﬁ *ﬁiﬁl *ﬁﬁz fﬁﬁ?’ *ﬁfc4 TﬁiﬁS ,F;int6
ST A TR S A TR T S A5 1 2 FE 1
. , . K10 AFSEASHA KX 1L
E/‘J Iﬁ] Hﬂ‘ ’ ﬂi@ %,[ (I:E:l:f@ﬂﬂ%%’éﬂz il EI':J Fig. 10 Compa:]siifjpaﬁfi(lj; levels of
%*’Q%@T&"o IHC, Ziiiﬁ*ﬁ?%é‘?ﬁ*@ different modes



1510 H % % | 2% i 38%:

ZHEVE S SRR AP DXORUBE Y R A I a4, i BOS B TR R T A
JER, XX N R XA TR 4. T ARSI O A A R, S SR A
BRI, SRR DI B X AR RO Y 0.8 VR o ALk s I ZRE s B i TR
RIL), WEEEELLOSAE A AL, A 2RE R mE 1 R, “Em—m” #HX, LR E
FIRART3 0, TARSEAERR R R R Xk & —” X, “f—m” HXEH “fk—
%7 A XA A RAT 75 i — 20 T = MR A R A A DX, AR SCEEAS 204 T 8
XN “F—E" #FXes14, “B—K” HX 17614, “Mk—E" #X 9204, “fK—K”
BrIX 3861, HHULATHN, AT E A X P BR 2 2 AR S A A M N R B X A T et
ZA, A KBRS R E Z R A T e B X

LR TR DX oA Sy e, TR R LA g 1l i3 - R A R 25 TR
M, ETHRBUSEIMSKIRS IREE, 255 4510 ZHEIE 5 SR I B 1 X R o 25
BRI X RE T ARIREGREW LR G A HZ R, wE12, B 13w,
Pl 132~ 13f 45 KR A I RE R A 75 i
[ - R e LS U e 3 N HAREX
&1 13al~ &1 13£1 Sy 2% A 06 7 1Y) Jmg
BRHCR A B T LR X I

(1) #=1 UBfE+rR)

P E F R W KRB '
FHEM T ZAEb A E, R o o, %20
AR, T KA CoorN
ABOEEIE X AT T 1 C e
X 5 40% ) I, ZEH3E AL T IX B, T A it
MR K, AT, 5t rt gtpgerr: 08 10
TN R AR, IR B0 gy ey o e et moRE
MR 2434, 1LY l\, RS Fig. 11 Street scatter map based on "structural diversity-structural
PEBIAR R K" XA 734>, compatibility"

350

G SR
(=

300 |

250 |

200 |

XA B

150

100

i Lo

LEN B2 B3 4 BEs Fixe
I
e R s B (S R 1S S T B l1S 1518
K12 ARSI A P B T XA R ge it

Fig. 12 Statistics of the number of blocks for structural measurement under different mixed function models




6 TEIFR S A THEERLA F RORTTELR S M A AR 55 i1
R --‘T"i dhe e L 9 A -
¢ e A/«- Y ! 44 L Pt ¥ 1)
Sy I\ : 2~ 8 1o
LV T g - A -
i (* . .
- B 0 15km 0'15 km
0 10km R . 0 10km } — [ i
— '/ — A).V )

al. X 1R+ R

b1 B2 L+ R )

a. A 1EE+RR) b. 2=+ FR) Rt g X Ik RIS R X Ik
was | A e A,
A Vom AL ) ‘ ¥
e Ly g Sl ) o
- N s = (.
v (4
0 10km . [0 10km Y e i 2
R p - PR— ‘

cl. 3 (SR -+ 32 3)

d1. B4 L+ fE )

c. 3 (SR Hb+353H) d. KA +HE) FRR T B R X 5, R TR X 35,
. ﬁ‘ AQ\E i v_»‘: U/\Q\; ®, g % ~ » \
Vet SERND WS e !
Vi £ s R A\
“ L y ", S f S - '
4 ) 0 1.5km 015km 0
0 10km “ . 1|0 10km \ - o e o
el. #5(0™70)) 1. BR6(JRA+ABE AR
e. BRSSPI £ EROUBHABAMREGH) 5T s X8, +og )RR ER T LAY XI5
P il
N g SRR
A FERKGEE  W—EER e R
XL m EHEEX o R EEX

P13 B IXORUEE R AR sl DXt TR ) P 25 T A )

Fig. 13 Spatial pattern of mixed land use in built-up areas of Fuzhou city at the block scale

TR I A, P 3200 L 2R DA T

Al 13al Frzs LA X

s, HCAER AR A Y O LRI RE N EREIX, s HABGBYDIREE AL, W (R —
87 XU R TR FA LS R ER G T S B HATE TR, Al s Sag A x) 2R
BERC AR N DIREAT SRy, JFIREE T b ARy, LG vh e S R i X3
(2) B2 G=l+rgi) S84 GRal+fEfE)
AR AL T2 IR B T RE B P AR IR G K, A X SRR, Hp %

=l

G

5 ORI A DO R 80% A b, T A AR M T X Y A S 3

GeuX, RIS I RERO 24 RLAY X, ANl 1361 55 18] 13d1 7 B R S T S 8 DU
AL A T RO X AR T R ol 3 DX ST, X T2 X, AR AR B 2
A 2R B A TR R, SN DN A A B, (A B X R & T RETE PRI
FEPE S A A PR FERE_LE 1 B SRR

(3) #3 (GRi+5gim)

IR A E X LIRS AP 512 B4R, BB rZEE
A RBIBIX, 3R 1 FZ SR R 22 B DX R O 2 el et 5 T AR IR, DI RE#A
N, A AR R, T2 REERAR . 12 T AR S 415 LA Sk D RE 0 A%



1512 H % % | 2% i 38%:

O, AERT AT A A8 a5 0], R A SRR IR E . 16 1&] 13c1 Hr i 5
X, M FRIRX A A SN, 5830l Bt ATk T X, R85 & BRI R,
A Y5 S H A DA TASE N 1S (TOD) siim/K ekl F B IX & R

(4) #:05 (F=lk)

2 X N 5 2R S AR AR O 45 RIR A T RE AL P i B IR, 2B IR
—m” BXE YRR EXEE, K X IR e —, FESHEARRE
R RN, IS 13el AT X AE N YRR T AR R oG = R Tl gE R X, g 42
BAFIFEIX AT IR IX . KIRGT L N, ZEB0 KIEN, 2AhE K
ol Al . Tolkpel %, WHEZigl, (4. MG, XA E R R, 4
WA EAE S & TG Y55 — RN GANTROY . R, 75— 5006 X4 T BE
RHEFAIACE, FZEL= L IIEE %G, STHAB R E I REIE T — e By, TS50
TIRE BRI DI REATR A0 o

(5) #X6 UBAE+AEAMR+ERD)

ZI S5 M AR R A M TSR, R Friuomx, J& T4 M
B 4 HLIIREVME I BT X, A G A N T R BUR LA . BE R . R
H DL R S 2 o (HAE R SRR X (& 1361) F7AE BT X 2540 2R A T4k
Ve, FEONE IR DR X, dA KA 2R R AR RN X, X2
1 T I% A X N 0 A 6 R R A PR RS AR T, I 5% A XN IR X 2 T IR
PEZE, PRI X T R R R, YT AR X R R IE TR 2SR A Y B, Aok ]
GReg | NI L ERSAL . Sl S AR, WS4 TR S RIal & IR T &
i, PRSI ZRE M S A PR T

SRS, XYM T AT 22 T R G R | 38T b R P o T 4 R T Y R R
B, XA FETR A AR X S St 1 X P TR A 1 AR T8 i e B — B E Y
BT AFENRA DI Re R RS, G s AL IR RE, PR X &6 4%
A EAE RS & 015 YL S AN, AT IR ACUF I Il T HF R,
e 22 T RPN 8 A58 o B S () A0, DA A M B Tk iy = R 5 R FH B /K, A
T R ST A B AN ) DX 5 2R ) iR 5 R 235 ) 2 S Ay BRI PRt S0 4%

3 ZhgHihe

3.1 i

ASCUARIN T X NG “DIRE—45H0 " B4R 1+ iR A5 R A58 32N
7, GG ARET MR (BERTHAY), Fagt—fpii A3k iR & Difeis IR A
FEHUT T (MixedFunc2Vec) , $EHCZ WL RCBE (3T TR & DhReA =, B oUl R B 1
X MR 25 Z et S a5t Aie st 387 TR N T i X P A M TR A FH 2 (8] 53 A
E, SRR T A XA B IR A RIS B A2 88, IR T LA BZ5 R, XM i i X
B RIRA DRERIC IS T AR R i . BARIFIE 458 F -

(1) %F BERT AR5 UAF BAZHR 5 ah BB, A SCH Y MixedFunc2 Vec
I LSRR T AR Gk Dy RE TR SCRR P AEAE R “—iR 2 7 @, AR TIR A T EE
W mFEE M EAF R . KHE POl 4HIR A TIREIE A5 S, M vl il X 45 2 X (1Y)
RA RT3 s K2 B OB R+ . X2 O7lk+rilii) o B3 (&



618 TIPK S5 2GBTS X - R & R e S 45 1513

Hi+agi ) . B4 (Pb+fmfE) . Bis O7lk) 586 R+ A Mk+4kH) . i
AR RNR A K2 (8] 818 SUfE BXT G, ATAUR RN A D) RERE 218 23 0] S i FH &
FEERE X T 5 AR . A ARSI L 325 504 B o ae e =X
AEAE T3 R AR A D Re AT Rt .

(2) AR N T R IX N TR A R 4548 2 AR PR SR 2 IR 7K o INZS [a) 40 A |
F, XN RS EWZSBIE B, R oS R AL RER . AR
HIREB A XL, HAP S A e R 22 5, Be R+ A M+akih )
TR LRSS Z Rt 5, LA EFaEs, KX NS fhA K
B X, B IX PR —, b T AR 2K

(3) fESStgsfes o, AR X N AAEMIREERE 0.7 DL LA X244 1803 4>, H
K1 UfE+rk) 586 (RE+AE A MR+akih) AT ek, Hork
AR R 0.8525, HARRA DR r B3 45 oK b T 0.7~0.8 Z a], X
5 7k FAREHKTFEAK, 707566, L5625 A A b A1 A I B 235 5ok
F, LI IRe sk 3 S0 DX S A X sk, HAR A FEAS KA A 1T 25 [A]

(4) LREESHZREME SR TER I EE SR, KA M Tl DX PN 4518 X TR A R
KA E R Sy, 88 “m—a" HX 651, “E—R” X 17614, “K—iE" HX
9201, “MR—1K" #IX 3861, JFit—P45 GBS RN RIS Iaer=, B85k
BIAHE X RE W EHIR GRS RER . &E, BRREMERR, i F
+ IR AR R A Tl A SR 0, 4 s 1T 1) 2 (B3R R X SR D e s i, DU RRAE A
SEAFA AN DT SR A 0 T - TR A A s 1) 25 S AR BRI PR S 1
3.2 i

ALY MixedFunc2 Vee 77238 11 2R FH POT 3% 2SI B 5 () s B2 (8] KB, Kf POT AR
Pt ot 380 v 4 o) s R, DA PR AR A I T TR B X B D e IE S, S R —Fh IR
RIPEAF RS TTR & D RE IR B P il AR A F R TR, Sl Dhfeih Laha828 4k, ki +
MR A e A2 4t 7. RIEE, ASCER T % IBAL S S5 40 Z R I BE Z 51
BT T b OC R YRR B i, BDXTEE A e R 00, SEEL T R in A TR 3k -
MR AR AR, BXTEA E IR SRS 5 kR L EE s, 7
XPIR T AT 25 A W 5 2 A B T, S84 H IR SR 5 B 0T, A SO kAL
PR RE, B RcrEsR, HSAR S AL, Be6s S i i 1) &R 24 DO RE L B 5 25 () 45
g, T Bl 738 A 2 S B T - TR S R AR AR SR S AR W, B ETA DX S R
R RS X EIE A TIRe S AR D DXORUBE S Bl S 0 HL A 2 [l 48 1) A £
VR A I X S A SR, R R 3 T ) 253 () 5 AT sy 5 XSl P S e ik 5 2%
B2 MR B

ARG “DIRE—25007 WA R A RV RAESE, LT POI A
5 LR HIER B XTI OC R, I 8 POLHY i M TR AR IEA T 1) — IR R iR 2, (A SO
POl —4¢ 25 5 N Hb IR HEA T XS N, FESFATIR BT EERT, & H2Emy & LU nT BB A 7E — 1%
25, HAFZIMAFFR 45 R 2R X A5 MK Jr ), ik 2 (el 3 15 1) 1 9 -+ b TR A R
SABIHEEZ BT, 1eah, TEE s EA R E T LR SR HPELE, (H IR AR
B FRAS T —E s b BRI, ASOSEA5T [ LA R LA Ty i et (1) w4
B IR T SR o B S CH A 2 UR R, E— 20 R T v YRS R A 2



1514 H % % | 2% i 38%:

fii; (2) WlEE—PAE POl 08 . =S i AL MRS G &R, LA HT POT
Bl R R R A R AR 25 5 (3) 38 RIS IR A R FH 22 R e 28 11 45 LR
{EEIEJJE TRV, IR AEZE5E 0T 1 iR 5 AT ST . MR 23 A FES5 A i
PRSI RIRL 7 SO

2% Lk (References):

[11 ZHAO M X, XU G F, JONG M, et al. Examining the density and diversity of human activity in the built environment:
The case of the Pearl River Delta, China. Sustainability, 2020, 12(9): 3700, Doi: 10.3390/su12093700.

(2] ZEoH, WG, JE T 90 2R 0 Sl A AR A BT M IRC B R AR A AR B UR 241, 2022, 37(11): 2774-2788. [QIN X,
ZHEN F. Discussion on urban construction land allocation based on element flow. Journal of Natural Resources, 2022,
37(11): 2774-2788.]

(3] XA, EZ 0. v E 4 23 SRR SRR T OC R A AR BTIRI, 2020, 35(3): 586-600. [LIU R J, BAD X.
The relationship between urban compactness and urbanization level in capital cities of China. Journal of Natural Re-
sources, 2020, 35(3): 586-600.]

[4] FBarE, dayt, ik« & A MR A R IR AE oY Sk J. b [ MR 2%, 2019, 33(3): 95-104. [ZHENG H Y,
HUANG J H, ZHUO Y F, et al. Research progress on the measurement of mixed land use. China Land Science, 2019, 33
(3): 95-104.]

[S] YUAN J, ZHENG Y, XIE X. Discovering regions of different functions in a city using human mobility and POlIs. In:
YANG Q, AGARWAL D, PEI J. Proceedings of the 18th ACM SIGKDD International Conference on Knowledge Dis-
covery and Data Mining. New York: Association for Computing Machinery, 2012: 186-194.

[6] Hh5Ye, T M, . FE T A0S0 A 3kl R s R 2480 5 A T DX TR, 38T KA, 2016, 40(6): 52-60. [HAN HY, YU
X, LONG Y. Identifying urban functional zones using bus smart card data and points of interest in Beijing. City Plan-
ning Review, 2016, 40(6): 52-60.]

[7] Wi, Wi, s, 55, e T el SR LAl D R DU ) N I 3 4 GPS I 28 Bis 2 4. Hu B~ 4,
2016, 71(3): 471-483. [CHEN S L, TAO HY, LI X L, et al. Discovering urban functional regions using latent semantic
information: Spatiotemporal data mining of floating cars GPS data of Guangzhou. Acta Geographica Sinica, 2016, 71
(3):471-483.]

[8] ZHANG J B, LI X, YAO'Y, et al. The Traj2Vec model to quantify residents' spatial trajectories and estimate the propor-
tions of urban land-use types. International Journal of Geographical Information Science, 2021, 35(1): 193-211.

[91 X5, KR, Dt 55, ST PUPR A DXORUBE R 1) E0R AR 2 . HhER{E BRHA224, 2020, 22(6): 1370-
1382. [LIUJJ,LIUY S, YI D S, et al. Extracting mixed topic patterns within downtown Beijing at the block level. Jour-
nal of Geo-information Science, 2020, 22(6): 1370-1382.]

[10] YAOY, LI X, LIU X P, et al. Sensing spatial distribution of urban land use by integrating points-of-interest and Google

Word2Vec model. International Journal of Geographical Information Science, 2017, 31(4): 825-848.

MERCADO R, PAEZ A. Determinants of distance traveled with a focus on the elderly: A multilevel analysis in the Ham-

ilton CMA, Canada. Journal of Transport Geography, 2009, 17(1): 65-76.

[12] COMER D, GREENE J S. The development and application of a land use diversity index for Oklahoma city, OK. Ap-
plied Geography, 2015, 60: 46-57.

(13] SRAAMK, BRA T, 400 R IR Je R AR & AL B9 DF SEAE AL, A AR BT 2 41, 2020, 35(12): 2929-2941.
[ZHANG B L, QIAN J C, CAI W M. Discussion on mixed use of rural residential land research framework. Journal of
Natural Resources, 2020, 35(12): 2929-2941.]

[14] DI, XAy, WRAm . b TR (T A T 1 b e i e 250 FEE 00 J32: LA 980 g 4 R o ol b el DXy ). Aty i 2,
2021, 41(4): 746-759. [SHI H C, ZHAO M X, CHEN P Q. Measuring the functional compatibility of land from the per-
spective of land-use mix: A case study of Xiangtan. Tropical Geography, 2021, 41(4): 746-759.]

[15] SRAEMR, IR, ARBS. AR i B SR IR & R AR IE S B 8 ). Al T RE 244, 2022, 38(3): 267-275. [ZHANG
B L, WANG Z Y, ZHU M J. Characteristics and driving forces of the mixed use of rural settlement land. Transactions of
the CSAE, 2022, 38(3): 267-275.

[1

—



618 TIPK S5 2GBTS X - R & R e S 45 1515

[16] JHTE, BhOCEE, Jlte, 5. 5T POLEUE Ak 7 L i 5 FHATAN Msmi DRR 3 Mire LABTI 7 T2 Xk 31, vl ] 4l
Bl2£, 2021, 35(8): 96-106. [ZHOU D, ZHONG W'Y, ZHOU T, et al. Assessment on urban mixed land use and analysis
of Its influencing factors based on pol data: A case of the main districts of Hangzhou city. China Land Science, 2021, 35
(8): 96-106.]

[17] Z5EFR, IR, 2E3CH. BT POLEUIE M A i Tt 22 DRI & I 25 1] 3 S 09 HhIRRL - HE i, 2022, 41(2): 239-
250. [LIJ C, QI X X, YUAN W H. Spatial differentiation of multi-functional mixed use of construction land based on
points of interest. Progress in Geography, 2022, 41(2): 239-250.]

(18] 3k47, ARG, XUHE D7, 4. T POL 5 AN 37 7K 2 1 1 HA0 30T St i DX R IR 3 B0 272, 2022, 42(3): 506-514.
[ZHANG Y, ZHENG F J, LIU Y F, et al. Extracting urban built-up area based on impervious surface area and POI data.
Scientia Geographica Sinica, 2022, 42(3): 506-514.]

[19] HSHERE, FEANS, S0, 45, MK LR FIGER s B 45 A 1 B DCRIBOT V5. s 3 5 B BRLE, 2019, 35(2):
25-32. [ZHENG H H, GUI Z P, LI F, et al. Extraction method of built-up area by combining night light data and interest
point data. Geography and Geo-Information Science, 2019, 35(2): 25-32.]

[20] CAIJ, HUANG B, SONG Y. Using multi-source geospatial big data to identify the structure of polycentric cities. Re-
mote Sensing of Environment, 2017, 202: 210-221.

[21] 7057, ER=%, ARHA. JE T H/T K47k 55 POLECHR ¥ g it X PRadt IO 1. #0585 R, 2020, 36(6): 48-54.
[CAOF J, QIUY, ZOU Y. A fast extraction method of built-up area based on H/T breaks method and POI data. Geogra-
phy and Geo-Information Science, 2020, 36(6): 48-54.]

[22] EJ7 R, 3815, Al B, A5, BT 608 B S ok M 4R i Sl T A X 3 RO, P R R AR AR,
2021, 43(12): 115-126. [WANG F M, LUO C, YANG C X, et al. Identifying the boundary of urban built-up area based
on density of POI and urban expansion curve. Journal of Southwest University: Natural Science Edition, 2021, 43(12):
115-126.]

(23] D5 %, FEIPGR, ABFHELS, . R SE POL AR T A X SR IBURT AT S LIRS II—-5 01 2 A NPP/VIIRS & [Al£]
Fes G ). IR 2R 15 BRFARR, 2021, 46(6): 825-835. [LIF, YAN Q W, ZOU Y J, et al. Extraction accuracy
of urban built-up area based on nighttime light data and POI: A case study of Luojia 1-01 and NPP/VIIRS nighttime
light images. Geomatics and Information Science of Wuhan University, 2021, 46(6): 825-835.]

[24] VFEET, DS 5T F 1 T X0 5 0 3 T A A X R O vk, M B A 3R, 2016, 71(6): 928-939. [XU Z N,
GAO X L. A novel method for identifying the boundary of urban built-up areas with POI data. Acta Geographica Sinica,
2016, 71(6): 928-939.]

[25] DEVLIN J, CHANG M W, LEE K, et al. BERT: Pre-training of deep bidirectional transformers for language understand-
ing. In: BURSTEIN J, DORAN C, SOLORIO T. Proceedings of the 2019 Conference of the North American Chapter of
the Association for Computational Linguistics: Human Language Technologies, Volume 1. Minneapolis: Association for
Computational Linguistics, 2018: 4171-4186.

[26] KA. BT A TR AR RS ST F0F 9T, K35 5 MOR#, 2022. [ZHANG C L. Study on embedding-based
entity alignment for knowledge graphs. Changchun: Jilin University, 2022.]

[27] ZHAI W, BAI XY, SHI Y, et al. Beyond Word2vec: An approach for urban functional region extraction and identifica-
tion by combining Place2vec and POIs. Computers Environment and Urban Systems, 2019, 74(3): 1-12.

[28] EARMA, BUIAR, Sk, BT POLAUNE B o X = A 28 1] YU KA SR A3 Hr: LA LI whu o XA 6. 3 Bl
2%, 2019, (2): 44-53. [CAO G R, GU C L, ZHANG QY. Recognition of "ecological space, living space, and produc-
tion space" in the urban central area based on POI data: The case of Shanghai. Urban Planning Forum, 2019, (2): 44-53.]

[29] HILL M O. Diversity and evenness: A unifying notation and its consequences. Ecology, 1973, 54: 427-431.

[30] ZHUO Y F, ZHENG H Y, WU C F, et al. Compatibility mix degree index: A novel measure to characterize urban land

use mix pattern. Computers, Environment and Urban Systems, 2019, 75: 49-60.



1516 H % % | 2% i 38%:

A study on the function and structure of mixed land use in urban
built-up areas from the perspective of spatial governance

WANG Kai-jia">*, XU Wei-ming"**, LI Chu-yu'**, SHAO Er-hui'*’, YANG Hui'**
(1. The Academy of Digital China, Fuzhou University, Fuzhou 350108, China; 2. Key Laboratory of Spatial
Data Mining and Information Sharing of Ministry of Education, Fuzhou University, Fuzhou 350002, China;
3. National Engineering Research Centre of Geospatial Information Technology, Fuzhou University,
Fuzhou 350002, China)

Abstract: Mixed land use in urban built-up areas is important for promoting intensive use of
urban land and improving the level of land spatial governance. This paper takes seven districts
and counties in Fuzhou as the study area and uses multi-source data to extract the built-up area
of this city. Based on POI data and natural language processing technology (BERT model), a
mixed pattern extraction method (MixedFunc2Vec) that takes into account the semantics of
urban mixed functions is constructed at the block scale, and the study of mixed land use in
urban built-up areas is carried out from two dimensions of mixed functions and structures of
land use. The results show that: (1) MixedFunc2Vec method solves the problem of "multiple
meanings of words" in traditional city function semantic extraction, captures richer semantic
information of POI, and extracts six types of mixed function patterns. (2) In the built-up area of
Fuzhou, mode 6 (residential + public services + green space) has the richest land use structural
diversity, while mode 5, which is dominated by various industries, is at the lowest diversity
level and shows a cluster development trend of multi-location and multi-center. (3) In terms of
structural compatibility, there are about 1803 blocks in the built-up area with a compatibility
index of 0.7 or more. The average compatibility index of mode 1 (residential + commercial
services) and mode 6 (residential + public services + green space) are both 0.8525, except for
the industrial function-oriented areas and their surrounding areas, which still have room for
improvement. (4) Based on the measurement results of structural diversity and compatibility,
the blocks in the built-up area of Fuzhou can be divided into four types, including high-high,
high-low, low-high, and low-low patterns, and suggestions are made to adjust the blocks based
on different mixed functional patterns. This study can provide some scientific basis for
enriching the existing theoretical and methodological system of mixed land use, urban spatial
pattern optimization and territorial spatial planning policy formulation.

Keywords: POI; urban built-up area; mixed land use; BERT model; Fuzhou city



