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Fig. 1 Location of Gongyi, Henan Province
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Fig. 2 Rank-size model of Gongyi in 1929
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Fig. 6 Rank-size model of Gongyi in 2013
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Fig. 7 Zipf's function of the sample years of Gongyi
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Tab. 1 Zifp's index of the years in linear model
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Tab. 2 Quadratic regression of the years of Gongyi
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! 55.26 1.87 -10.10

TE: #OFRORRRIRTE 1%RKF BB, S FORIRrE s% MK B3, *FRRRE 10%HKF BB,



1876 H B 22 4R 704

O RYERALT 5B Z AFAE R 1 5200, B 08 Z SO0 BUAR P A 11 [ s, R
FETEE SRS ) SAERUI BFa %, I B ZRIFERC) K T BRI SRS ), Ak St
T RVE AR REHE Y A BRI I . 3K AT RESE T AN R SR 9 22 6] 14 58 S A2 A 1 o
4.2 T RYEE R KEREE IR

RV FHAAWN B IPERIE, BIe b, Ry 1Y 02 4R E0M 557 I 4E R0 e
BEET 1, (HAE OLSAhTHETAT, W s 5 THE RE (RP) &, BIRVEAIF—M
B I AR RN -

D=R/q (4)

K g HFFIAEE R OLS AN TR HIE R AL

MFEITLIA L, FABLACS o e s
FRBPHIBILR . JIIEH 13 rescttooson o e s ot congo
IAGHA BT IR BRI 1 =) 19294F  19754F  19904F  20104F  20134F
BUIT 2R R ALY 1975 47, DI SYEHERC 13283 0.8950  1.2681  1.1314  1.1508
R0 B e i) SR v IR 1) 20T A 40 A e
1929-2010 4EA4 FEAR R EaFA . 3% 5 AC AR P 5 Tl A R 28 B3 T 067 ' — R A i B
PAH— B, H A AEE AR K . 1929-1990 4F 143 T 4 B AL 0.0602,  FEARRAL N
0.9868%0/4F, Tl 2010 4F 1 1990 4EF&A 0.1367, FRIRZRIA 13.67%/4F . 20104E7T, HIEH)
ST AR, FUAR R ) SR P& AU bkt b N IR IE L e isct® , AT A4
RERZEFTIM, RIEMB A TEY, M20134FE W B AEECE w40t
Pl B R R AT GRS T RS (FRBELL N E 48 hR) AT IR, i SR IE R T AR
7, HNHZAM TR HAEGS /N RA Y SR RIE AN KB e R, Afek
T HE R SR s — A ) o A o
4.3 ERFZHB/IMEEMAE

BEJe AU FHRAG B — A B 8 X o B 2 BRI bR o R RE— > [ Sl IX ek
MR TE A I s it . XA Bt Ss R TRIK- 4 SR RS, SRV Z (RN AR
Ak, AT DL AR e AR A R SR Vs B A R R, BB R (G) rYRTiLaRis =08

G=F;P§m+q (5)
Kb w FRME THRF A AR (A SeAD (B8O asstt. GTE
0~12Z[8], MFTA I EREN D BEER—FERES, G =0, XAFRIEAR R b RIEMAEA R

RIS ; YRIEMBE DT —ARIER, G =1, —BoRE, LEREM/N, RE
AR BT 1, RS2 O . — B 2k Je R BT 0.6 LA /m B

AT, | )
MWRATTLUFH: O 32 RHH R4 DNHARERHBRRM
Xﬂ‘ﬁ/‘]\ _ %2013 fF- . %E /2{‘:\ ﬁ{l Tab. 4 Gini's index in five years of Gongyi

Pt o 0y 19294 19754 19904F  20104F 20134
()%4é8;’ﬁixgioﬁ£§jl;ﬁ?{\§§$;§ EIEEY 0 0.3385 0.3449 0.3896 0.4545 0.4585
UL L e REGHXT BN . @ JEJE REEZ W . BB RIHERS , ISR IS
R RBO NG ESAEN IR, PR T RE N OB 220, BIRIE eI, R
RV B R I RIS RS — 20 K, B B8 R IR . 1929-1990
AFEAIEAN0.0511, KK 0.84%0/4F; 1990-2010 4E1411110.0649, 4K #Rik 6.49%0/4F, 5
FRATE R 77345, RO T 20140 90 4EAC 5, A% X3 Ak iy sk % & .




12 AME % BRI RO AT 1877
5 RIS UL 25 ()R

RILTHAS FEZ [IRIAEE . KA AL S AT N R R m, Hor [ RIBERR ] T
BRIR AR S5 H A . KRR FE (DEM) A%< 200 m. 200~500 m. > 500 m ¥
SN B . DX 3289 (1&18) . aillid ArcGIS10.0 JEAF FEBEfT 25 M) BcvfE, %2 A
P AR 4% (K9~KI13), Hidr, A LRI< 2000 A . 2000~4000 A . 4000~6000 A .
6000~8000 A . > 8000 Ar5lXsr- A AV, Vg, M, M., 195% 5% (H
o, 1929 4EdR R N ISRAE , A 13535460 A, %4 6000~8000 A . > 8000 A Fi~45
2) ., 1975 R E A LI< 150000 m*. 150000~30000 m*. 300000~450000 m*. 450000~
600000 m*, > 600000 m*Zr %I VY, V., M., M. 1455 EH (K1
PiAb s LA 7 s SR RO R 6t PO TR . ARsRIE ok ) o Xz %k
PEATVEUTT 437 o
5.1 iEULRERTH

e AT S, RSO RE AN T R 2SR S T gt ™, LG B (A
JG386-19644F) { Fuli B A, B 5% M2 SR 2 2.5 kmo BREWZ
A, IR AL SR R R TR 2 KR . 2020 204F48, 2 E A O HEA T 10
FIRIER O T A F Ehay s bR XVPERE . AREE45A 8N IVLRE; IhIXAUH 9
MVERE . BEE S A Tk e, Tk 540k s8It mkaderh, RygHm 17 Tk A= =51
feo BRI R X OGEFHO R, SSHRE (WK, /NG W) B
M, MR XA T ma e (3% A SRS I s ) . 2 A . BN
FAEWIMIXT R, R19754, ERXEAA 1%, THERE, MIREDBMN 1R
134 5 INIX RIENEREMRESD (£S5, B, F~K13), 19904k, MR
L X — e R YR E T, RYE N DR S B M X N rh ™, BERAIT & . 4
BBR. THEBRASE, IWX/NRERATES, S e, ERERNES, F
B BB TR IE 53 R 2] 4 AR 3 A4S, L Xk MR LA L i s SR 15 . JLT4RR
At ST R T ZR” B A Jm kAR FE RAE
5.2 MEEREHRK

W= Ii I & . MASE AR . ST AR S m A mY R, Bl T REFR
W SRR KRS TTAG . Tl Ao DU AT EC PG . B N B9,
TSR SRR AW, 19904FiE5 2974, 614N 791 (6) . RN AR
1929 4E 1Y 1426 AN, 2712 2013 4E /9 2854 A/ e REETE AL, M 1929 4E 1) 5460
NERTHZE 2013 4F[9 122603 A, Bk 22.5F% MATHUEE BF, 19904F Z ik A 1R
%, WS . B D EIREAL R PR E, 20104F, T9UERVEMRIRIE N E] 54,
T R E] 124, 20134, TR LA FEGERE = F TE R “drk” /EH,
EZ NS MYRELDBFET 214, 724 T ANl v S8 5898 B ) A R %
REVMG, WUREREE—OT 2 7 W . FEdt B, RBESFHM 345
WA N ST, RIEEREERIMN 19294 “1:6:29” JHAFF| 20134F “1:2:5:20:29”7,
FIEE AR RS AAAE . T NR & DL XN R I5 ) IH IR R, R A
TATEENIE ik = 7/ “1:6:427, Mg HESHHENIE S L =30 “1:2:6:18:54” 2%
L, FFAFIXT R X AR EA TR, R b o R T 5 g v M S G 2R,
FPTRIEEONATTE, SR b L B S, KBEMIE S KR, A g




1878 Ho B 4R 704

F )
BEAD (N
© 300024000
— "~
5 1 E1200~500 & 60068000

PR 500 >8000
E8 I YT DEM 19 1929 4T SUiTi R 554
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The changing distribution patterns of rural settlements

during the process of urbanization:
The case of Gongyi (1929-2013), China

LI Xiaojian"?, XU Jiawei', HAI Beibei'
(1. Collaborative Innovation Center of Three-aspect Coordination of Central-China Economic Region, Henan
University of Economics and Law, Zhengzhou 450046, China; 2. Collage of Environment and Planning, Key
Center of Yellow River Civilization and Sustainable Development, Henan University, Kaifeng 475004, China)

Abstract: Rapid urbanization undergoing in China has caused, and will continue to cause
tremendous changes of rural settlements. Regions at various stages of economic development
and with various geographical backgrounds may witness different changing patterns. This
paper uses data of rural settlements covering 84 years from 1929 to 2013 in a county- level
city -- Gongyi in Henan province, China, to examine whether such changes in a traditional rural
area have evolved towards the urban structure. As Gongyi was one of the earliest areas of rural
industries in China, its rapid industrial growth since the 1980s has dramatically transformed the
traditional characteristics of rural settlements. By employing Zipf's index, fractal dimension
and Gini coefficient, and village data in the county, we have found that: first, Zipf's indexes
based on village sizes of the past 84 years were generally much smaller than results based on
cities, but with higher speed. The larger settlements were less prominent, but increasing fast in
past two decades. Second, fractal dimensions were big but delaying. The larger size in the
settlements, the faster increase in their population. Third, Gini coefficient was small but
significantly increasing, especially accelerating after the 1990s. Fourth, the spatial patterns
have gradually changed from linear concentration pattern along the Yiluo River to more
balanced patterns over the plain and the hills. The increases in large settlements and their sizes,
were forming hierarchy of the central place in market principles. Along with the process of
urbanization, centralization of population leads to changing patterns of rural settlements, with
the first rank settlement dominating rank size hierarchy in a region.

Keywords: rural settlements; urbanization; rank-size; Zipf's index; Gini coefficient; Gongyi



