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Abstract

Using the urban non-agricultural population data from 1990 to 2016, the paper firstly studies the
evolution of urban scale structure in Shandong Province, and uses the city’s first index, order-scale
rule to measure the evolution of regional city size distribution, and will 2016. The calculation re-
sults of the year are compared with other provinces and regions to further analyze the spatial
characteristics of urban scale evolution. The results show that the scale structure of the urban
system in Shandong Province has a dual-core structure. The first city has a weak monopoly. The
number of middle-order cities is relatively large and relatively developed. The scale of small-scale
cities is low. The concentration of urban scales is relatively fluctuating and concentrated. Insuffi-
cient, but showing an increasing trend; urban system capacity is increasing; urban system scale
structure belongs to the first distribution and the order-scale distribution transition type, the first
city Jinan has a large development space; the factors affecting the evolution of urban scale struc-
ture. There are mainly economic factors, traffic factors, natural factors, and policy factors. The
four factors affect the number of cities, the size of the city, and the urban structure, which ulti-
mately affect the evolution of the scale structure of the city.
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Table 1. The change of urban quantity and scale in Shandong province from 1990 to 2016
= 1.1990~2016 FLIFREHHHEMMRENL

IR R IR KI AR AN T
T IDNEFE IS PN >100 50~100 20~50 <20
AN AN AN A E AN AN AN AN
1990 3 8.8 0 0 12 35.3 19 55.9
1995 3 6.3 4 8.3 17 35.4 30 40.0
2000 3 6.3 6 12.5 22 45.8 17 35.4
2005 5 10.4 8 16.7 26 54.2 9 18.7
2010 6 12.5 10 20.8 27 56.3 5 10.4
2013 6 12.5 12 25.0 25 52.1 5 10.4

ANB/AN ANARE  AE/ZA ABREkE AAAAN ABAR®E AE/ZAA AHHE

1990 407.82 39.1 0 0 384.80 36.9 251.30 24.0
1995 470.34 292 255.79 159 523.96 326 358.41 223
2000 551.79 29.1 398.39 226 609.16 34.6 24234 13.8
2005 945.46 37.3 545.55 21.5 886.65 35.0 159.00 6.3
2010 1160.66 40.1 648.63 224 1000.51 34.5 87.74 3.0
2013 1201.9 39.7 811.75 26.8 928.2 30.6 16.02 2.9
W L BRI AR TR 11 BT LIEST i) TR T 11 AL/ T
W A TN >1000 500~1000 300~500 100~300 50~100 20~50 <20
2014 0 0 0 0 2 44 5 11.1 10 222 21 46.7 7 156
2015 0 0 0 0 2 44 5 11.1 12 267 19 422 7 156
2016 0 0 0 0 2 45 5 11.4 12 273 18 40.9 7 159
Y N=VARYNE By N = VAR N = N N = VAR NS RN & VAN & R N & VA = Y NS VA N = Y N =/ N &
BN HE OGN O WE O HA HE A tksE AN HE  HA b= BN E
2014 0 0 0 0 62036 235 627.02 238 62429 237 66288 251 10226 39
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Continued
2015 0 0 0 0 598.76 20.8 732.48 254 82042 28.5 61221 21.3 116.20 4.0
2016 0 0 0 0 628.18 21.2 758.72 255 87293 293 597.86 20.1 116.66 3.9

VE: ARAE I 55 B o TR B I USRI A bR @ S (2014 4F),  DURXCHE AN NG 042, R AR IXEEA D 50
JT LR B3 /N, ok 20 5 RLE 50 JTBATF IS TRV, 20 5 AR AT 1B /ANRAT: RIXH 4E N 50 J5 LA L 100 5 EA
TR R ST XN 100 J5EA | 500 5 BAR RIS TR T, Hodr 300 75 AR 500 75 BAR T T BRI, 100 JTRA R
300 73 AR RI3R TN T BRI T s 3R H A 1 500 77 LA_E 1000 73 LAR B3 i 4R KT s 30X 8 (2 N 1 1000 77 LA_F 138 17 i Kk il
FORLSRIE: MRE CREBWERSIES) (2014~2016)H45 115,
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H BL 25K 1990~2016 46 1 2R 48 3B LBl HEAT TH 55 30T i A 4Rt 2 3T R BB v o 2,
BHARES 4 SRR EON 11 SR BB N 1 [1]. SRR (LA PIAE T & (LR B T B E, Rk
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T2, HEMOY ETHES, XKW, BRI R D) eSS (H i T 0, SRR R R S = e Sk T
fRIHr sl , T iR R () SR R R A AN Sy B Sy RE, BUESNT 1, REsEAE A E T Y
Ko I L PPk T AR 731 LR i, T A 45 4 22 T S I 48 o
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Table 2. Prince and other provinces and regions priority comparison (2016)

2. ILRESHMBSEXERELR2016)

1T 1 N ST TR R S A A - U weoowoonmoos H W
AoOoBE oo oW om W B o# KX W w7 Sl

S, 1.18 13 1.13 215152 126 1.11 224 1.14 101 1.602 3.51 227 148 3.61 1.7 1.56 235 326 299 331

Sy 045 048 052 081 055 051 042 0.73 0.61 046 0991 139 135 0.75 139 0.61 0.58 092 139 1.52 1.36

Su 043 037 043 0.63 037 045 036 069 057 051 1.16 1.12 129 0.77 1.01 048 044 0.74 135 1.57 1.17

AIDURIL, RSP X 2 Sl HOO T BARME 2, HalZRE 2 i fe U T HAab 2 H0E X KHS
X 4 SRR 11 IR RO T EARME 1, (HR R S LR AR BURAEIL 2, YT SR AL
PORCEAR . MHILZRAE 4 S 4REL. 11 IRM AR T A 2 AR X, 2RO 558 . AT oAb
T B E AT, SRR AR HER AL T 23 7, EJE T NS 4 fn, RIS 8 L, FIRUAIES 10
i, REINIRIES 11 AL AR (0¥ LR T IR BLR DU VA8 PR B A3 pel s I ANy B A e, ¥ for
YR ZEWT I RER R . A AL, T/NRH R B I A, IR R K BN RBA[S5]. T G RE IR E A
SHMZERR, FENECMH A EHEAL, XX L, THEEAT, LS KAE G0
T R 22 SRSl F3 4 F 514 2R TF IR R

KIHILIR, R LR B IR R R SE g M rh, AT RTS8, 2B AT RN
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0 L PR [0 V00 SRS R B A R v AR DL B DO REE S DS 2 43 RO T A8 g A1 RE 908 5 e 1t i 2 3 T B
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Table 3. Comparison of location-scale distribution between Shandong province and other provinces (2016)
3. ILRESEHMABSEXAF - MESHEEB(2016)

1T S S (N N VIS /SN - D A A R U -/: /0 /A 1 O /- S N <
F S ;S i T O G < i T T N A N | (- L

InA4 6.146 8.259 13.25 6.627 14.26 4.903 16.81 2.617 6.568 7.424 4.685 5.526 5.445 5.428 2.591 7.749 6.485 6.133 5.072 14.33 5.021

R? 0.955 0.921 0.908 0.955 0.937 0.951 0.918 0.953 0.956 0.958 0.958 0.781 0.959 0.942 0.857 0.908 0.766 0.804 0.933 0.941 0.952

D 1337 1.292 1.021 1.008 1.381 1.289 1.019 1.081 1.059 1.218 0.933 0.905 1.061 1.157 1.121 0.883 1.717 0.928 0.973 0.911 1.121

g 0.748 0.774 0.979 0.992 0.742 0.776 0.981 0.925 0.944 0.821 1.072 1.105 0.943 0.864 0.915 1.133 0.582 1.078 1.028 1.093 0.892
ORISR R4 2017 SR8 (Il Ge v 4R S il T S AR L
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W AEARME N PR ZEBE AR /N, HARR N DR SAE ISR . X 1990~2016 4F 1L AR 8 45 ik Je R0
TR, RS R R BOEAT R, Wil 1. PTRUREE, 3T e e S AR e R A AR ARk —
B, VBRI T AU A A A0 5 A R A S MR 5

G5 RN BT AR o T R R i LRI T, — MRS B R il AL,
o — S T BRIk T, ol diah 7 N, ANOKGIKR 7 — R R fh2
PR 55 VO (R ST, TR B3 T P MBS A3k [15]. BEE BT IHSh RS RS el K TAE ATl e IF,  “ U
& “UYIR” BARB R, PSS AR gt WEl ANA RN, femB R N DR & . HEdE G
M VESRE, HES) 2 AR . WG IEoRAE E WP K R AR IR, e SE a1 AR Pk g i AL f Az
GRRKIRSS, S A A 1L 2R A TR T AR R S AR S R AT IR 55 -
4.2. ZiBEEE

AT A AF I R TR BLLRAIE, AT AT K238 77 5 (1) M 77 # 2x H BRI T o A 25 AR U i b 7 3 70 R R
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Figure 1. Comparison of urban Gini index and economic Gini coefficient in Shandong province from 1990 to 2016
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Table 4. Traffic accessibility index and types of 17 cities in Shandong province
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