758 o F 22 4R Vol.75, No.8
2020 8 ACTA GEOGRAPHICA SINICA August, 2020

P E DG X B EE R AL EIRE A
P kAR E

(1. E R A B R} SRR T o R g X0 T 8 A e M S A4 05 92628, I st 100101
2. R GERE TR 5 B R e, AL 5T 100049)

WE: B IR PRI TR L, R A T AN 2 A B A [ A ey )
Mo AR SCIRASIHT 2000—2015 4F-H [ 134 4~ 358 B0 ) 3l Ak 2 JReds J , 32 T30 458 b DX 3R
AR AE AL B 0K Bh T R |, 132 FH BP0 8 S 4 0 355 s X S A IR sh L . ST & B0 D
2000—2015 411 5% b X Il B Ak K A SOG4 S 27K S B 22 BEOR Wby K, T i Sk Ak 2 e
Wa S AR ST, @ R, PEIL 70 R 85 (0 WA KSR I (R A s PG B 1)
IR KT S AR G V22 5 R b IR ER 8 (R 3k B A KA v E A A G B 45
@) 23 F =l Sy S5 b X IREEAL STk 5, T VRN, &R IR 3l ) Z [ A7 e A 2 1)
AHEISRAVE . @ PHAE PR B I T LAF= b ) FISS T g i3 1 AT B0 o B RS
FIRIEA A SR AL ; FORGA BT ) B 4R L2y (TR , W R B ELAT 00 Sk A FH A3k
FEACIR SN 7 5 AR b JLFBI BT B 3 IR STk R, S1lidg =k 38 B ISR P i
SRSRIA SN IREEAL s B S A SR s TR B g s

DOI: 10.11821/d1xb202008004

OB X SZ PR DA | ST A PF S BRI BT A PR, T LA R, 2P R
SR, WEEHERAXS BN . I DR A KA IS, e —E R B2
TR E A T RN | DA A AR R AR . 2018 4F P 134 S LR AT
XA 36 AN FE SR GO R TARE R, R [ S B D ] A J i B TR HLIX . 5
—J7 0, A X ICHEGA S PR, S E AR E 2] BRI 2013 A [E R
b Ak BILOR, BEERAS AT TR, Ui et
RCGHEAE . Bl DA AR ™ A T B2 . FERLZS SN, RSN b [ i 5
XA & SRR Ry« WFSE H A & Bk 5l g, b DA v [ SR Jy | S B X s
KR, et i BRI AR EEE L

FIRT, BAADEE X b E AR Rt AT or o=, o i S sl bl
S M A I ST A BT TR, S AN R A R AR B A e e iy SR Sh LR o 491
n, WREA R AEIRESE R IR AL 3 ) I T R I TR, T R AR S Ty, HR R
YN . ATBOI RSN g5 X EZ RIS BB R AR N R, Bt &

WimE#: 2019-01-29; fEITHHE: 2020-05-06

BEEWE: EEAKPEEETH 41871120); T EPRABEHNEE S SFHEEI(XDA20010102) [Foundation: National
Natural Science Foundation of China, No.41871120; Strategic Priority Research Program of Chinese
Academy of Sciences, No.XDA20010102]

YEBE N : R (1983-), L, WL = A, Wi, BIDFSEOL, Bk A S0, 3228 A 22 T b B 5) IS5 JRAH OGRS
E-mail: songzy@igsnrr.ac.cn

1603-1616 5t


User
高亮


1604 o B 22 R 754

JEFBL . FIEB G BT . =k RE A A . NS
JER R B IR A R Y BN R AR AR T2 [ 285 S Hb Z i BY) ISR A
B, 95801 WKV TP BURREST . JEAREE R b 25 R B 3] 1 1i) 1) {2 itk
TEHT; W e A NHAR R . &P R ik | S Re itk St B XA 2 v [
Ehi+ IR B 2 R B B R N R R — LA A R B AR ik A
RS . BURFERSAT A . B DCALAN I DN AR ZE R A 1 5 - s I AR & 25 3 3
AR

EMORE, R R PT 2 b T R s R AR MBI, XTI X
FERXS D o o 5 M DI 8 DR B v, SR R AR 5 10 EL P T 385
DCRFER At BE DX I S P08, HOBAL 4 JiE R 9K Sh ML i b SR 5 A XA AR 25 570 [+
I, BEAE SR b Nl 7 R B2 A R M rh A E MR T, BRI B R T H 2
AT A E U A SR, ASSCUAR E S XA 134 4> BT
OGS, SRR G 3T v, 98 2000—2015 47 Ho [ 1 558 s DX A3l Ak e as
s I R T b il DX B e B UKl T HESR , TR AR H A SR Uk sh 1y, DU R
WERAL | M DR ORI

2

2.1 B KA A R A SR I

A ] 35l DXL AL R RE AR RS 248 ), L IR B HE R AT A E— R T IS o RN,
SERFIRIY FIRIRET | SZIE AR MBZR B EE B R MR, 185 3 DX SR B A B S L 5 A
W RCR A M AL | WA —E FRRTE

FURINEETT T, P S HIX A ARG 22 5k, ELA 20 B Ak 2k i B AN R TR 2R
Zo Rk, = SRCAELRK . W L kXS 1 53 DAY XTSRRI W T — € AR
AFIF ST A BRI =S B 5k RIS, NS . B . PURAR 20 S R RIS T
B, &M AR ER R, BT AT R A, AT AOEER,

NH Bt 251, g X DRI D & L, XS RIERZ 5 A1, 5l
I E R AR TA IR BeAh, I ON TV AR, TR AR
M D8, SR EEIONEE . PR BB R ERB, X E i s T —
E HYRHAR

S BT I, IS DX R 5 ] P A B S B RCE AR % B P T 3 ) PR g i
firp, BT AGE A AR, SEAROTE . KT E R R, BRREh R
BR" X BRI RSN R I, SISO R, S M 28R AN, (A
/RIS ki, BSSEARA, HEEE i — 8% (B4R, X S bR
T LI B BTN, S5 X A2 i MR T GE

SRV, B2 R ARSI X R R 25T S . 35 DX A [ Y
R GEOR e R 72 57 23 SR VB ) L DX 22 B0 A SRR RIORIGE, o b il af SO o3
AT, S D] T A S O BAT IR | NG IR A ShREAs ) E R BRI
JOE” L AT REX 22 S AL U™ A B A

IR T, A X B R [ R A i G b X, e [ 5% 4 P s
U X HIREAL R AR 5 2 M BRI . ANEEE B MR ABE B S BOABE HLIX A
ORI . TP AR B sz i, AF T HIEEAE™



8 44 R A P B DX B A A% SR B K Bl 1605

BRI, TP R A AR R AR R DX A5 5 | 5 i B A AR R AN S
PRGBS R, HIXIRBOR A B0 M 5 X p BUOR LS A A W E At . PRI R
fs T RIS I IX AT T RO A LA

P A T I, I Ty e AR B A A7l BERE AR XL
550 AH L5 SR GEROT A (R R, SBTIRIFAE D M R R A A
ST DX PR RE L S5 | HEFESE AL K R ) L ERAR R
2.2 WHHURE N ERAE

FIERA ST XA, B AT A SRR SRS N R B 0T, Rl s X
SR IR 1RGN B8R T . AT i, ey ssl Akt .

W, AR R WA ) 1 AR A %A, Y e A R e RS
BLR, BV ST BT A S RS | S AN RE T s B BB IX Y A SR A B T G
O, VUMAFRIREK  AREG . PR Rp e SO ARERFE AR . AT D [ 5 7 B
FONZHIXERALRY ek, DISHE IR IO 4 . e A K S P BN
ST A SRy AR SO P DT WA S Y | A 2 ] 2 B 7 BT AR A0 AR B HR B
T i X [ N ST S U R 0 5 S vl ] Y g 0 S5t DX P D B e e i 85 52
B, ARSCAER Y S fe bkt LRl 5 5 . S RO &G — ALK
Gl S REREAES S 7 g SR ZE TR | Tl R e 25 3 B i 5 Ml DX AT i S AL Y
Pl 3ANTT PR AR EME L Tl ARV A S 38 bR . 288 ) i
S5 b DX DAy 185353 3 i G L )T A 0 PR 0 ARG/ i) S A 05 TR ) A SRR, LA i
S R as iz, ASCRBSSEA R | A EE b AL A s YA 3T Y
FhRo A BB IX iR AR A R AR B K, BAREST . R P ITRE bR 5
Hb, T DO E DR AR R X, R s A i i H A SO R,
BEREIUD R RN F HEE AR

RTKARHIE, Bo, AXSHOACHNSEHITANTGOR, XS 48 A T
PIMRAEL s HUC, 7RSS B 61 Ak s A AMARRS P RS si S D5
PE—ARYE LR OB TTAE 5 [FIIF, AESR FE 5 K B Ze v T e Rl AH OGN B LA A 85 i
XL RBI R, BAHE SRR IREE (k1)

3

3.1 BIRF=*E

(1) CVRE, Az CV R2Ef i 5 B sk F s 22 5, Bl 134430
g BRI A AT AR T 22 B LASE (A

(2) HBERERIES o AR SO H b BRI 28 F — 2R A 3 ke Ak i Bk 3 R B g |
YEH . MR g8 BRI 25 6] 43 57 388 O IR 3R sl I i — gl B it T RS, ARl
FHEE F DA 22 BRI, R - HR00 3220 BEAS [ 9R 3l PR 7 X AL W i R R B, T
Ah:

_ 1 - 2
CID,H_I_Taz;”hUh (1)

K, o WIKBIE R DIEAKF HIORRRESE s n. 00BN 225 niy o
SR R)ZE (h=1,2---L) BEARRTT2 . qo JBUETEEN(0, 1], BUEBIGRIIIRS)Z R
XK B R O, 1 U RS N 3R 5 A K P 8 ARG


User
高亮

User
高亮


1606 o B2 AR 75 %
F1 HELREMREELZ RIKE N R EIERE
Tab. 1 Drivers of urban development in China's border areas and their weights
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Fig. 3 Spatial characteristics of urbanization in border areas of Chinain 2000 and 2015
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Tab. 2 Factor detector results of driving forces for urbanization in border areas of China
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Fig. 6 Interactive detection results of driving forces for urbanization in border areas of China

5.2 S XIFIR A5

RGOS b R, sCiE Ty AT RS TR AR 1A BEER, T
IHERWRZ, P IERIA . — i, AR Tk ik, XK. 1 Zm
IR R, A AR A A R AR T R A A . 283 T B BTk g
W, FERARICHIX 2750 Bl ¥R Aok . PHARSE D RS EprEE, JLET
FE AN A i, s RN B SR E R SR . T, ARSI s T RORE R AIG,
WP A O, WEERNNIRETSE AR, 16 R 58 B0 5k 1 %
WNe T3AN, B ARICHLIX AL GE LR 25 il L a2 55 . B e S A2, 7ok
TIARBE I K b it 5l 7 .

ALF R Ak, E Ty, Wiy ATEO . RS TR AR 1A BEAEH,
v JIAEXS R ES . T I RSl T DTk R, PO AR R . N IR A T A EIX
AR 1 AR O E (Bl SR THER) SAEE ML, T fsciE
JI¥ER, eSS My Ik R

VUL e, o Ty, zEE T AR AT R 03 WEEER, A
SRS o Folk Sy AAgl S stk ik, EEE P R 2R Z B a b 2
SREPRAT LB S AHBIX, R, AR (BTl Fr) o S IREEXT M 2
FRPE T XA 22l oo o7, ol 7O S ERR . BN, BeA RUE L &
fEo [, PHAL B XGA A nl T diE (E26) . gl () SE5SAZLRIX, ink
R R B XU SCAC RS B e 0, Uil A& S 38 dchy, A Al ki fb & g o

#1277 0.346 | 0.249 | 0.239 | 0.296 | 0.330 | 0.166



User
高亮


8 44 R A P B DX B A A% SR B K Bl 1611

PRGA BT B, AR e A WA AR, S T AAT BU B
F, A HR TR B3 (EAH L AL X, BR AR5, X SE0K ) T i
VEFIARREX BN o VU B 58 S5 W4T I 2 A & S hHE LI KBELRR . AR SR PR L NI R
N SEEANGEE . AT R, A TS ) R S . AR o3 PG R B
R M BEA R SRR SRS 7, 2 X O B A P 3 3 2 S AR ) B A

VU AT AR, ORISR, W AT BOI R STk R, R
sett e IAEZE Sy, P A A SR SRR N RO PU R 5 A B . s ZR% . 4
FEZNEATAAEIX . EAJT RO . IRATTAEX . ZaPixaE, H
G BURASURERN 5 WA B R 12 DX AR A T84 5 EL DY R i 353 1 1] 2K g I
IR EPRT . XIS, R R R E PR TR R A R T TR
13 9 [l DAY R P S W 2 2 A, Rt el B il , R T LR T E ST B T 3
JEMTE R . S3Ah, VR BRI MR X, SRR I A YL RV VLA A
AREMEEZ N AR, Bbg ROG 5 BRI L il ™, T X040 s R SCAE S AN
SRR, XLEHY . ATHL fhe . ST AR VU I 5 IR K R B RS
R el G RS A S B Ak R e (R DX

LREORE, Sl N TERR G SR B R A B, ATEO L AT
AT 357 S AEAL BB AN R R A A R BT BRI, AR AR AL A P S Sl L 1
KAFEEARH, A A YIS IR B AR B B E . AT, Sl R
Mo X SRR A T B Sl T Bt T L Ul e e e ) R AT L S
SRS O 24 B S PN 2 S0 A i) SMSE AR, i B SR AT AR SR A A e ARONE, DT i
YRt K R o AT B SR A S AR, M7 W B S B e i 5 DX AT BT
VRIS o #E 2 T R 3 0 e i b DX SR AR AR 1) 1 55 JF I 30 T K At 2> 22 DR 1 A
K, HHAREZA A SRR E VIR IX, Faka s, W pfE iEsE . 1
R R R AR, RSB AAF 5 s ) 2R AL 58 MR T K e IR U 5, ANTR]
(4 IR R AF 200 A TN TR B SBE A A R o ol T T 0 T 85 e DXl A K B 8
Ja, Pl I R B R

SEHARMAESR LR (7)) © RIS RS 15 EAE R SR 1 e
AR . Horb, ARTI—i . ARI—ITEC . 3@ g AT B —
W ATEO— S H R R R R R AR AR Tt 1 51T
BN KA o ZRACEE I Tl K SRRt Ay, @ B 5 7V A JRARIE I, AEA R
YRt ks 38k, ARAGASBEBCRAMWM B Sk A RIS, AEA RO
SRR . @ LRI AR Sl ) 5 EA R R BAL A A A 3 T o AR LA
HOR o Hor, Pk —22i8 ) 2 B S B g R R B, O JE R A — R Tk
filt, 37 SRR TR JHORH N 14 S 82 7 it BETE S0 S T Ui, DA T — B 4t I i 4 Je
@ PYALILBE X A TIT 37— 3Tl ) 5 B R RO R 3 K e, R BAT B — %1
PR PG 105 ) 2 R« BTz I 28 1R g MAOR Rl - Bl — v S — P4 I [ P 22
PrE R B E N, B RE P BRI T, OB T S RIS ] B4 S8 2 2 M)
M e, JEREPETHHOIRBK . 5351, A TrafEIX | ZRaiBilX . Bshiast
EAEXSFEORAR TH R S X i )y, #E— s iife, @ Y
FC 5 A 9Kl S B S R D B R e . Hob, AR I— I 1SS A R
JIRIES R, ATEOI—mig I Rz, Sl 1 SR EREE 5 BT AR () DY el
B DX 1) T S L SO 21 T B A S SO, AT B R AR AL I B R IR S VR AR




1612 o OHE2E 754

BRI (- [T 0 7l 0 | 35@ 0 (e

0.092

b. JtEHBE

AR ATy | s |k s | 3@ g | #E2

EE ]

(Fp: @]
Lkl

0.232 | 0.400 e Sy
0.400 | 0.228 petpil

Lyl
c. PUtsR d. FRGLS

i [Pl (Bl 2 Al
|| xmfreR: mektEms

HIBTKE : P(xNy)>max(P(), P()

A 4 >

. g o >

[ sentesm: et
FIWHKDE . PeNy)>P(x)+P(y)

s min(P(x),P(y)): TEP(x), PGP BUR/IMH;
» max(P(x),P(y)): TEP(x),P()Bi#BUR AL ;
© P(x)*P(»): P(x),P(y)Wj%‘ SRA

o. PiRGIE ¥ PGNy): P(x),POIFIER

TE e X FAZEUE A A IR 1 A AR 1 1 (g BE ), AR X A BB PN IR B 1 5 AR PR AR 1 (g 04
7 oI 5 AR A K P A 3K S 1 52 BRI 25 2R

Fig. 7 Interactive detection results of driving forces for urbanization in border areas of China

%, EIGEE Y RSy, S TR R . & P RIIASE RS T S E AR
SEACRIEAS THABM , AR —H &1, ARI— . ARN—T B H)ER
FE R T SRR o 11 AR T VU R i SRS AL O e ) R, (BRI 23 55
B, BORSMRCR AN R, HAS4 S AT — e R AR B 5

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net


User
高亮


8 44 R A P B DX B A A% SR B K Bl 1613

AP, 8 DX AR SRR A B Bl ) 22 T A AE B S A AR BN s AR, DAARZRPE s o
AR F RIS AR R, BRVEACIABEHIX AL, [ 5RT75 HAR K )
1 Z I BE A H AR T G A AR LR s o 1 WA B SRPREATS e 100 58 b DX R B Ak & i
LR EE K

6

6.1 &it

AR SR ST 2000—2015 45 Hp [ 371 358 b DX A AL A A oy S FEBR B HILT] , R 5T & BR -
@ 2000—2015 4F rf [ 171 35 Hhy DX 358 B A K PR IR T 4 [P 0K OF B 22 B Rl R, o]
DL 58 b DX i I 2 SR AL & B JS . SN IR IRIS , 3 i b B el B & I N TRk
), @ [AH, 5 X IR AL 25 [a] 22 S A I B 45/, CV M 0.713 T~ [ %]
0.520, MERIXIRA , Padb. VORGSR A KRR . SEEAE Y St s DU B
PR K e I IR B AT 225 Rl JLER B b X A Ak K R i . (E
LR SR EL B . (B S ANl ki 85 s X AL Tk ok, TT g VR R
AN, ARNIREN ) Z [BIAEAE B R AR B AE A . @ vEdb . PURSIEE A BB AL T LA )
iz Sy . iy IR TBUO  E IR ) B R R AL s PUREGAEE R AR . A
LTRSS, W AR AT B ST E ] A3 AR R Bl g 5 AL . dEERIL B A ACE )
XIREAL DT, 5l A B RS B
6.2 i

A WFFE AR A 3B b DX A 1 R B IR Bl AR 5K . Pl g5 . Ak
BB - 30e . NIRUE . BOR S . XA RGP SRR R, 54X
AR, BT X A2 SRIAEE | ACHH AR ML 2% 2 B PRI 2 ), AE XS AT I b 48
NG E . ISR R X AL 3= 20K 3l 7 R Agad oy, UL SRl B dr By P b
FALEB BT HB X 5 PR Sk A2 FE A 15 it 1A BB A0S 10 1 X AR X I 2k i b o, RO SS F
WAL RS, REERM T, RO ER 1 I 7E i3l 5% b X3k
FEAR DT T R R IVE /N, AHEALTE . DU e 1 5 A5 48 [ T 7 A5 A A ) XS A A 3 B I
WRSER . BLAh, 3R b IX B AL BK Bl I AFFE IR M A BAEH, B3 H X A A iy
RN Z [ AR BT “RARRLN. ", RIAE PR 28 1 el 38 340 mT R s M ALk B . T L
TEAR D B M DX AL R T, W 255 % I8 2T Ak S A B, 256 by 7l 5
fih . HBZRIAEEFN [ SRIAEE AT, PSR B,

XEARAL . JbEB2 35 S A K OF AR X A = I L DX, SO O A % 11 ML 5% 5
Feaifh b, LA TR IR B EBCR, WM RE TR S X WRAEE
YEX . ST R IF OIS X SRR R DI RE - &, BN B s b IX (T 372035, HEsh2gii
Ji. Wiy, ATBUOI 2K 1R HAER, R [RES ik e B b X A R R . XY
At PURE I S A KOE ARG . (R BRI HBIX, T BOR AT 37 S5 Rty il
TE I EIRHESE N D e B A s I, R B b X [ N
EAMT MR, Mm@ I 5CA . IR BEAER, HE IR R R
POl TGk = . AARMEEES | SCim k2, AU — 20 i A A5
B, sy A8 SRR M R, PR E FET AR SRR, BRIk XN
Wk, GBI EST, G DALSERNEA ER Ty o s AR R B H
LR



1614 o B 22 R 754

2 % 3Lk (References)

[1] Song Zhouying, Che Shuyun, Wang Jiao'e, et al. Spatiotemporal distribution and functions of border ports in China.
Progress in Geography, 2015, 34(5): 589-597. [RJH%;, Lk, Tk, 45 o ETH 1 F R A 25 4 Jmy S DR,
THRLEFER, 2015, 34(5): 589-597.]

[2] Chen A. Urbanization in China and the case of Fujian Province. Modern China, 2016, 32(1): 99-130.

] Chen Zhongnuan, Gao Quan, Wang Shuai. The comprehensive evaluation of China's urbanization and spatial difference
in provincial level. Economic Geography, 2014, 34(6): 54-59. [ A%, A, F 0. ipE A PRI fb 25 & K7 K Has
[B] 35, ZePEHIBE, 2014, 34(6): 54-59.]

[4] Sun Donggqi, Chen Mingxing, Chen Yufu. China's new-type urbanization and investment demand prediction analysis,
2015-2030. Acta Geographica Sinica, 2016, 71(6): 1025-1044. [PMREL, BRI AL, BRE B AR, 5. 2015—2030 4F 1 [ 5 7
WAL & e S L0 T R . ML B 2247, 2016, 71(6): 1025-1044.]

[5] Wang Yang, Fang Chuanglin, Wang Zhenbo. The study on comprehensive evaluation and urbanization division at
county level in China. Geographical Research, 2012, 31(7): 1305-1316. [E 7, Jr 8Bk, TP, H FEE a1k K
FIZEG T B 2R 2 X )y, L BREIFSY, 2012, 31(7): 1305-1316.]

[6] Xue Desheng, Zeng Xuanjun. Evaluation of China's urbanization quality and analysis of its spatial pattern
transformation based on the modern life index. Acta Geographica Sinica, 2016, 71(2): 194-204. [EEfEF, & EkE .  E
N PV BT R AN B A B2 500 Ar. b B27 1R, 2016, 71(2): 194-204.]

[ 71 Chen Mingxing, Lu Dadao, Zhang Hua. Comprehensive evaluation and the driving factors of China's urbanization. Acta
Geographica Sinica, 2009, 64(4): 387-398. [FRH A, i fl, skAe. v B b oK 9 25 G B K =5l g BB 743 #r
Ho R4, 2009, 64(4): 387-398.]

[ 8] Liu Yansui, Yang Ren. The spatial characteristics and formation mechanism of the county urbanization in China. Acta
Geographica Sinica, 2012, 67(8): 1011-1020. [ X £ b, A% 2. v &l BRIk 1% 25 (R RRAE 5508 sUHL3. M3 7 42,
2012, 67(8): 1011-1020.]

[ 9] Wang Jiankang, Gu Guofeng, Yao Li, et al. Analysis of new urbanization's spatial pattern evolution and influence factors
in China. Scientia Geographica Sinica, 2016, 36(1): 63-71. [ E#ER, 73 #E, Whan, 4%, EDET A b i 4= 6] 4% ey i
AE RS R 2 0T BT 285 A MBI I AR A HiBERL, 2016, 36(1): 63-71.]

[10] Gao Jinlong, Bao Jingwei, Liu Yansui, et al. Regional disparity and the influencing factors of land urbanization in China
at the county level, 2000-2015. Acta Geographica Sinica, 2018, 73(12): 2329-2344. [ 4 6, G175k, X EZ Pk, 55,
BB A A 1) X 2 S R HE e [ R MBI, 2018, 73(12): 2329-2344.]

[11] Wu Yifan, Liu Yansui, Li Yurui. Spatio-temporal coupling of demographic-landscape urbanization and its driving forces
in China. Acta Geographica Sinica, 2018, 73(10): 1865-1879. [2&— ., X Z b, ZE# . AT 5 - sl fb s 52
FUAFHIE SR S AL MbFE2=H, 2018, 73(10): 1865-1879.]

[12] Li Hong, Zhang Jun, Ou Xiaojing. Spatiotemporal evolution of county urbanization and migration of population in
border province: A case study of Guangxi. Tropical Geography, 2017, 37(2): 163-173. [Z24L, 5K IR, BKIGEHFE. 34 X
Bl 5 A 0 SRR A A 2s AR K ML A3 AT DL DA 5. A LB, 2017, 37(2): 163-173.]

[13] Zhou Wenting, Liu Yungang, Wu Yinshan. Border space construction between Shenzhen and Hong Kong based on the
"one country, two systems" policy: A case study of Chung Ying Street area. Geographical Research, 2018, 37(11): 2288-
2304, [JH S0, X 2= W, S BT — [ o AR A A 0 A5 AR I LA e S B X 1. s PRAIE ST, 2018, 37
(11): 2288-2304.]

[14] Huang Jianying. Study on the development pattern of border minority county economy. Heilongjiang National Series,
2010(4): 42-47. [Bfidoe. Db D RRTREIRE B R AT, BOETTRIEMA T, 2010(4): 42-47 ]

[15] Rumley D, Minghi J. The Geography of Border Landscapes. London: Routledge, 1991.

[16] Li Cansong, Hu Zhiding, Ge Yuejing, et al. Progress of foreign political geography in border security studies. Tropical
Geography, 2014, 34(4): 454-462. [Z2AlFA, BT, B3R, 45, 01 ESMEGA M2 058 22 2 pF 00 5. Pty i 24,
2014, 34(4): 454-462.]

[17] Wang Jiao'e, Jiao Jingjuan, Ma Li. An organizational model and border port hinterlands for the China-Europe Railway
Express. Journal of Geographical Sciences, 2018, 28(9): 1275-1287.

[18] Brunet-Jailly E. Theorizing borders: An interdisciplinary perspective. Geopolitics, 2005, 10(4): 633-649.

[19] Tang Jianzhong, Zhang Bing, Chen Ying. The boundary effect and cross-border subregional economic cooperation: A
case study of East Asia. Human Geography, 2002, 17(1): 8-12. [{Z 7, Tk 5=, BREL. 31 A0 5 R 2 5r & 1E R
AR IR MBI A ). A SCHFE, 2002, 17(1): 8-12.]

[20] Su X B. From frontier to bridgehead: Cross-border regions and the experience of Yunnan, China. International Journal
of Urban and Regional Research, 2013, 37(4): 1213-1232.



8 44 R A P B DX B A A% SR B K Bl 1615

[21] Hu Zhiding, Luo Huasong, Li Cansong, et al. Triple functions of country border and its concerning optimized
combination under the perspective of geopolitical security. Human Geography, 2012, 27(3): 73-77. [i#& T, B81EH,
IS, 55, M2k 2 20U T [ A T = IRE” RHARAL A 5. ASCHBEE, 2012, 27(3): 73-77.]

[22] Song T, Cheng Y, Liu W D, et al. Spatial difference and mechanisms of influence of geo-economy in the border areas of
China. Journal of Geographical Sciences, 2017, 27(12): 1463-1480.

[23] Mao Hanying. Geopolitical and geo-economic situation around and China's strategies. Progress in Geography, 2013, 33
(3): 289-302. [B DU ] JH Tl MU ZR LI 5 MU 2R 2 B AR SR AN 5. SLERARL2E 2, 2013, 33(3): 289-302.]

[24] Ma Yong. Elementary introduction to the selection of the economic developmental patterns in the border areas. N.W.
Ethno-National Studies, 2003, 37(2): 98-106. [ 5 53, VR0 8 #b X 22 3% & A 2 e, 750 R EBFSE, 2003, 37(2):
98-106.]

[25] Li Yangin, Shu Sheng. Focus on frontier research in China under the perspective of tourism. Geographical Research,
2015, 34(3): 407-421. [ZHE3E, SRR RARRIFIIE T i = 55T, HhIANSE, 2015, 34(3): 407-421.]

[26] Zhong Linsheng, Zhang Shengrui, Shi Yugin, et al. Evaluation and utilization strategies of land border tourism resources
in China. Resources Science, 2014, 36(6): 1117-1124. [lbkA:, Bk A= 5, IR, 28, v G Hbou B L Bl ite i e SRR AF
PE S HTF 2 55ms. TRURRLE, 2014, 36(6): 1117-1124.]

[27] Qiu Yunzhi. Study on tourism urbanization in minority areas. Journal of Southwest University for Nationalities
(Humanities and Social Science), 2005(10): 32-34. [z 7. 2D H B XSSk e B AL I 5T . PO g RO 224l (A SC
FRHIR), 2005(10): 32-34.]

[28] Fang Y P, Fan J, Shen M Y, et al. Gradient effect on farmers' income in the mountain areas and its implication for
poverty alleviation strategies: Empirical analysis from the upper reach of Minjiang River, China. Journal of Mountain
Science, 2012, 9(6): 869-878.

[29] Lin G C. The growth and structural change of Chinese cities: A contextual and geographic analysis. Cities, 2002, 19(5):
299-316.

[30] Cao Guangzhong, Liu Tao. Rising role of inland regions in China's urbanization in the 21st century: The new trend and
its explanation. Acta Geographica Sinica, 2011, 66(12): 1631-1643. [, X1, H [ 3k 81k s X 5Tk i Py i A 36
A5 By R FE T 1982—2008 448 X BG4 Hr. HBH22412, 2011, 66(12): 1631-1643.]

[31] Demurger S, Sachs J D, Woo W T, et al. The relative contributions of location and preferential policies in China's
regional development: Being in the right place and having the right incentives. China Economic Review, 2002, 13(4):

444-465.
[32] Li Guangdong, Fang Chuanglin. Quantitative measure and inﬂuencing mechanism of land intensive use in China at the
county level. Acta Geographica Sinica, 2014, 69(12): 1739-1752. [Z8)" Zx, Jy sk, [ BLIak [ + 25 (] 4L 29 1 FH 1o

MR S5 AL, M4, 2014, 69(12): 1739-1752.]

[33] Kelejian H, Tavlas G S, Petroulas P. In the neighborhood: The trade effects of the Euro in a spatial framework. Regional
Science and Urban Economics, 2012, 42(1-2): 314-322.

[34] Shen L, Cheng S K, Gunson A J, et al. Urbanization, sustainability and the utilization of energy and mineral resources in
China. Cities, 2005, 22(4): 287-302.

[35] Zhai Shunhe, Guo Wenjiong, Jing Puqiu. Driving force, characteristics and strategic orientation of urbanization in
resource-based areas: A case of study of Shanxi Province. City Planning Review, 2010, 34(9): 67-72. [Z2 5], 553,
SRk BERA XS B ) RRE S SRR ] BT L PG I SSIE. TR, 2010, 34(9): 67-72.]

[36] Yao Shimou, Wang Chen, Zhang Luocheng, et al. The influencing factor s of resources and environments in the process
of urbanization of China. Progress in Geography, 2008, 27(3): 94-100. [#k 1%, =, Tk AL, 4. T B V8 IR PR 6 3
FRAL IR 2 R 3R bR 22 U, 2008, 27(3): 94-100.]

[37] Ji Xiaofeng, Jiang Li, Chen Fang. Spatio-temporal cooperative evolution analysis of transportation superiority and
county urbanization in Yunnan Province. Scientia Geographica Sinica, 2017, 37(12): 1875-1884. [Ht eI, Z2F, R J7.
B A B S S B EEE B IR A DR R PEE AL AT HBBERLE, 2017, 37(12): 1875-1884.]

[38] Wang Fahui, Jin Fengjun, Zeng Guang. Geographic patterns of air passenger transport in China. Scientia Geographica
Sinica, 2003, 23(5): 519-525. [ LM, SRR, 80, v [ i 23 %z ) 25 1) 25 () A BT 5. s R, 2003, 23
(5): 519-525.]

[39] Wang J F, Li H X, George C, et al. Geographical detectors based health risk assessment and its application in the neural
tube defects study of the Heshun region, China. International Journal of Geographical Information Science, 2010, 24(1):
107-127.

[40] Yang Guocai, Shi Yuqiao. Marriages at the bordering countries and its prospect. Journal of Beifang University of

Nationalities, 2015(3): 118-125. [#% [H 7, jiti T AF. 15585 FE WS 00 00058 5 8 2. Jb 7 RE Rt i (k&R ¢


User
高亮


1616 o B 22 R 754

Jif), 2015(3): 118-125.]

[41] Xue Fengxuan, Yang Chun. Exo-urbanization: The case of the Zhujiang River Delta. Acta Geographica Sinica, 1997, 52
(3): 193-206. [RERUIE, ##¢. HMBE: Kb E G T LIR30 BRIT =AY 2805, B2, 1997, 52(3): 193-
206.]

[42] Zhou Chunshan, Wang Yuqu, Xu Qiying, et al. The new process of urbanization in the Pearl River Delta. Geographical
Research, 2019, 38(1): 45-63. [J&# 1L, EFRE, I, . BR=MAMaULHiER. s, 2019, 38(1): 45-63.]

Spatio-temporal pattern and driving forces of urbanization
in China's border areas

SONG Zhouying"?, ZHU Qiaoling"*
(1. Key Laboratory of Regional Sustainable Development Modeling, Institute of Geographic Sciences and
Natural Resources Research, CAS, Beijing 100101, China; 2. College of Resources and Environment,
University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Border area is not only an important gateway for inland opening-up, but also an
critical part in the building of a moderately prosperous society and optimizing national urban
spatial pattern in China. Due to the location, natural resources endowment, and traffic
accessibility, the urbanization development is relatively slow in border areas. Therefore, border
area is a special area that should be given close attention, especially under the background of
the Belt and Road Initiative and China's regional coordinated development program. Based on
the county-level data from 2000 to 2015, this paper tries to analyze the spatio-temporal pattern
of urbanization in 134 border counties, and applies the geographical detector method to study
the driving forces of urbanization in border areas. Conclusions are as follows: (1) From 2000 to
2015, urbanization rate in border areas was lower than the national average, and the gap was
widening. Some border counties in southern Xinjiang, Tibet, northeast of Inner Mongolia, and
Yunnan, are even facing the problem of population loss. (2) In the same period, urbanization
rate in the northwestern and southwestern borders is low, but it grows relatively fast compared
with other border counties; urbanization rate in Tibetan border area is the lowest and grows
relatively slowly; urbanization rate in the northeastern and northern border areas is slightly
higher, but it grows slowly or even stagnates. (3) Transportation and industry are the important
driving forces of urbanization in border areas, while the driving forces of market is relatively
weak. And there are obvious mutual reinforcements among the driving forces, while the effort
of resource force increases obviously after interaction. (4) Urbanization rate in the northwestern
and southwestern border areas grows relatively fast, with industrial power and transportation
power, market power and administrative power as the main driving forces. Tibetan border area
has the lowest urbanization rate and growth rate, as the driving force of urbanization with
strong contribution has not yet formed in Tibet. In the northeastern and northern border areas,
the contribution of transportation power to urbanization is greater than that of other forces, and
its interaction with market and industry has obvious effects on urbanization.

Keywords: border area; urbanization; spatio-temporal pattern; driving force; China



