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Table 3 Moran's / index of urban-rural integration in the three provinces of Northeast China
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THR R AR XA M TER IR, e BRI VTR & Al & & KA, 1t
Ah, AR—RSE R X B A8 il 3, 76 2011—2020 4F (] 5 PR H Syl 388 Pk 114 21
N7 AL, I A R X B A IR, (IEAEENE, KEERX ST
FEERX Y, FIRER X FAMRER XM, XA R E LRI =4I
S RlA I XSRS . PR HEE R AR IR, DA AL DS TEDT DI REY R A
Mo AR, 1 AR 2R X A3 T A7 2 B0 B TR RIS R AR R X, Ui
AL =B IR S A HARTHE T,

3.1.3 ZS[a)AR ST

BRI =8 34T IR & Al & & KA b B E A i, A GS+HERPFTE il
B BRI B 4 AR 78 v s BURL A5 10 2 e v P A 76 L% A28 i A 7 400 5 SR UG AR 25 by
o PRI AR SR B A i, it Kriging 7 A AR HE AR A 34

73 (B4R 22 RN 25 SR i, BR 2017 AR RN DL BE R AL A1, 20114F . 2014 4FF1
2020 4F m TR R A HL A BE SRR (3R 4) o RRBUBEREIZS R IAARIL =B Ik & Al & SR 7E
AL Y 25 (RN G5 R RRIE DR AN AR . PROE R ELAE 2011—2020 4F [H] R AR RIS, RA
SR 2 ] A A2, U 25 [ AR S I B AL B ke 55 . AR RRTEREIE e 01 kA T 3
AR, JUHAE 2017 451 103.923 km B N5] 619.139 km, FH X% £ @A 45 # b as
(] 3 S5 JUT 53 A 114) 255 () S ERSHE FRLZE N BT K, A% 3l i ) i 3 3k i 1 i+ 800t /e Ak
MIRGAEFI A RBCE , 7 2011—2020 435 2 S AR 14 R AR A AR {72, X it
B pR 2 (AR OC T 5 DR I AR L =B W S Rl & I A5 A o S Al i .

RS R R (R5), &Urm LgERERE “THR—LEA—TFR" 1
Ak, KUK =B S MG &R0 25 5 A TE I N S 5008/ N 5 35 R S/ i e
fE. WEAAEEE, B 20204E1 /N T 1.50 40, HABAEGHEEE 1.80 L I, Wk &
A & RN Zs R 22 S 207 ) bR ey, Has ) 25 55 0 2R B SR Oy . H
W, TE2011—20144F, ARIL—VGr . AR—PE 8 FbEachr, #4850047E 1.80 LU H 2k
FAEME, MR —Ib . PEdC—AR 0y P AR 22 B, SR Wy ] 1) 22 S PR
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Fig. 4 Local spatial clustering of urban-rural integration in the three provinces of Northeast China

R BEERRIA R, AR 22 R Bl A e AR S, 2014—20174F, m—db. &R
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R4 FR=4HSMARETRRMEANAER

Table 4 Fitting results of urban-rural integration pattern variogram model in the three provinces of Northeast China

Ay F5iE e PeaxfH HEMH Hed: 251 B
2011 et 138.564 0.001610 0.005520 0.291667 0.000
2014 e 103.923 0.000010 0.004550 0.002198 0.283
2017 2tk 619.139 0.003363 0.006101 0.551221 0.196
2020 e 119.511 0.000010 0.006760 0.001479 0.440

£S5 FI=HAHSHMEERETREMSEY

Table 5 Urban-rural integration pattern variability function fractal dimension in the three provinces of Northeast China

PN 275 11) Mt AAb—rirg R4 PiIt—Ar
D R D r D r D R D r
2011 1.894 0.119 1.939 0.012 1.739 0.277 1.827 0.077 1.753 0.064
2014 1.813 0.249 1.759 0.193 1.808 0.236 1.895 0.059 1.679 0.517
2017 1.956 0.032 1.985 0.001 1.931 0.045 1.596 0.587 1.785 0.054
2020 1.436 0.376 1.836 0.055 1.749 0.463 1.827 0.137 1.482 0.319

201V AERIE=AIR S Al A R ELL 10T > M > BRI W0 eA& R b n”
B4 AT AR o BEAE ISR AS , 2014 4RTEIZ 50 A G5 AR A 2R B, S b g o i b i oG |
T PH 25 M B T s E R A . T 7E 2014—2017 4F 1] B9 Kriging i {8 K & 2R 8 K784k, 5
HIEBERNA, mitEs ARk, UL “KRE—HHR—HI” AR, ERGHRAITE
WTHEH B T R EERIX, ML AR IR T & JRARAY . 7E20204F, HTS240¢
REAY T RUTEIRA TR R E FE R RSB M, IR S Al 1) ks A s, L7
BB A e R ATt B T /N ¥ TR Y Kriging 186 {8 ] SRR AE S UK | Ik
B, AR, KESNREEN 287 450, RIERIE=8IN S mA iz g R 52
BRARIEIFRRE . DRSS R R, MERIL =AW S A LRI )R, ZERW A
Kif ., R, AR KEKIGI/RESW IR W shEH , Mg ik ey, DIBifErt
SOATRR SR R NSRS . R S G R R,
32 WORMEEARNXIBER
3.2.1 RMARZESHr

FIH Dagum #Jé RE LM ERIL =AM S M A L RN EREE (F6). ik
F, RIZHAWE G KRR SIREE R B T0.107~0.132 8], H{EHR0.117, FEWFSE
BN AR R, BCE, 2011—20144F . 2015—20184F . 2019—20204E 5L /2 &
PR R, 2014—20154F . 2018—20194E M5 | Ih#a3sy, e i 45k =443 < Fl
G R BIKFAERT AR  BA WS, RS G &R AT IS MRAEE . IR R
BRI =B IR S A A I R, 4/ NS e & R IR 2E 5
3.2.2 MUK N S ] 25 F 00T

MR 6 R, BT, HMAL T =B S G &R HLIX N 22 5 AR 2 TR
P, RSB NI S @G R REFZE LA /N, BARE, (1) BIpTTHIX N 22 R/
S, HELJE REE 20112014 4F 2081 TR, {HAE 2014—2015 47 H B0/ Mg ik
AHEL 20144F, ZIHI N IEE R EDEM0.035, THIEZ130.43%. BEiG, 7E2016—20204F,
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Fig. 5 Spatial evolution trend of urban-rural integration in the three provinces of Northeast China

R6 2011—2020 £ E B RE 4R

Table 6 Decomposition of Gini coefficient from 2011 to 2020

e she o . . s i) )2 5

i i T
2011 0.132 0.038 0.075 0.020 0.128 0.063 0.111 0.141 0.185 0.096
2012 0.123 0.034 0.075 0.014 0.106 0.052 0.106 0.142 0.174 0.086
2013 0.111 0.032 0.069 0.010 0.094 0.058 0.098 0.091 0.153 0.100
2014 0.105 0.031 0.061 0.013 0.080 0.041 0.106 0.096 0.144 0.086
2015 0.120 0.029 0.089 0.003 0.115 0.026 0.078 0.110 0.192 0.099
2016 0.118 0.025 0.091 0.002 0.068 0.043 0.079 0.123 0.197 0.088
2017 0.114 0.030 0.075 0.009 0.083 0.042 0.116 0.123 0.172 0.078
2018 0.110 0.032 0.065 0.014 0.104 0.049 0.094 0.100 0.154 0.092
2019 0.126 0.039 0.076 0.012 0.087 0.032 0.141 0.078 0.173 0.126
2020 0.107 0.033 0.055 0.019 0.091 0.076 0.100 0.089 0.131 0.109
P 0.117 0.032 0.073 0.012 0.096 0.048 0.103 0.109 0.168 0.096
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TR RN “ EF—TFRH— LT 1 N JBlas. M 20114F, HERET
F50.037, BREEZ128.91%, (2) HMASAEERYILE RECE T RIBITANL T, RUHHIX
WZSIFAIRE . HIRE, HHRAIEE ZEUE T 0.026~0.076 [H], FRTE2013 4, 20164,
2018 4 F12020 4F & /N L THA, HARF 3L JE R T TS BIKE, 75
2011—2019 4[], HHIR S fl G r e RECT 1% 0.031, IR S8 49.21%, (3) LTI
ZalA e REE 20112013 4F kAT FE, TREEN 11.71%. BLJE, 7F2014—2020 4F
BB FE P 2 3 B A8 AR AR R, B 2013—2014 4F . 2015—2017 4E#12018—2019 4E 2 | T}
], 2014—20154F, 2017—20184EH12019—2020 4FJ2& FF&, 2 AAIR SR RN, #F5%
W, LTS A IEE RECFRR0.121, TEEZ110.00%, (4) WEE KNG, ILT70
Hiu X P 3 e R B ZAR KR F R IR VTR AR, RBHIT 7 N ERIR S fil &k J ) /R S5 i R
SAE = F iR, BRIk, Hhki)E . IRIEIR 2 mlA A R I B 25 RN HE &
B, LTS A KRR, TR, KiE . AREHMRA KRR, misk
B LOWIRH L BRSBTS SRR AR T RTIART . Hoh, TRRH . RKGESE T WA O
i, FEAMET WSS MIRS S RIMNYE, YKS G kRN s ; mas . S
WAL TR IR S RIRIZET B R B BE, B A R 55 I 3k £ Yk R fE
FHOR 2 fl G AR, FEm AL T X P 3L e R BT

WX 2250 (1) ARSI, B—513k)e REURIAR R TR 20114,
2020 4F 5L JE RELTFR#0.052, FAIE 36.88%. (2) iL—RR M X (]3¢ R B2 e I sh R R
FIRRAE, BRYE2014—20164F . 2018—2019 4F /N - F44b, HAFER#ZE FHEe. 20204F
L —RAYEE RECH 0.131, MK 201145 TR 0.054, FEIR29.19%. (3) IL—H AR
BOU L B/INE EFHROAR S, BRIE2011—20124 . 2013—20144F, 2015—20174F 5 2019—
20204 FRESHESN, HAAF MR LSS ME20114E, 20204F10—59RLE &R
B ETH0.013, IR 13.54%, MBTSEINIEUE R NG, B—H . IL—8 . L—5 R
B IIE ST 0.109, 0.168., 0.096, ULEHIE VT 5T . MBI A EZE BB, 1M
TR RN S fl A K KT8 k2
3.2.3 Z=RRE Tk

FERFSEIN N, 2Rt =45 b DX ) 22 57 1) DT R 8 SR S AN KU A 8 3 T RS 34, 2011 4F
Hiu DX R] 24 5 (0 BTk M 28.79% , FFTERE S 3 4F N P RE IR, FEALERFE 28.00%~
30.00%. 2015—2016%4F, 7Rt =4 HbIX [H) 22 S STk R IR FRE, (R 21.19%, IS 44F
) 1l DX () 25 5 5t b TR I EAE 2020 AR B i i fl . AEEANIFFE 0T, Hb X (R 2 59734
TUHRFIE 62.59%, BAEWTSE G WG TR, (AR ARIL =R S G & R 2s ) 22 I8 i)
Y ET BRI o b DX PN 2 S5 R A8 %% B 1) -2 ST R AR X R, 43 00R 27.73% 11 10.00% .
HIEAT L, ZRA6 =8I0 2 A 2 Je2s (0] 22 I B AR — DR IR ML X N 25 57 o R AR 2% 6t
SR 2E S TR AT RN, (RIS, H 20174k, AR TS e as [ 24 57
B LB A E TS
3.3 WS RE LRSS
3.3.1 allitd

F AR 5 2 B0 AR A =0 2 Bl & R ACE o SO AT, S50 6., ARt
A BT EMORNEL TR A S R BCE ST N B A S R R R EARIE . BARE
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AAL=4 BRIV AL TR AR S5 R B 03 ¢ —& KILEH —— BT e HH —e— LT
I 2011 4E 19 0.244 . 0.247 F10.201
T B #| 2020 4F /) 0204, 0.163 F0l
0.193, FEAIK & @& & 1024 B

A%, FAE R Rals. SRS Q
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i) 0.062, 1H f£ 2020 4= #1 F J+ &=

0.138, X S Wiy T35 MRIR  Fil 5 4 e ol o ... . .
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BRI FREAY, ¥R R o
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332 g@ Xd— ﬂq&ﬁi Fig. 6 Coefficient of variation of urban-rural integration in the

three provinces of Northeast China

AR X >k H Lagrange Multiplier
(LM) FIRobust Lagrange Multiplier (R-LM) K56 A8 et 2 0] RSB (R e i, 267
K a5 RN, FESE T4 Xt ARSI, ZRAb =48 FNiL T H SDM AR Y, JBJpyT3E H OLS
FERY 5 ARI5E F SLM AR RS 354 7 |15

FZERTTA, RIE=4 . BRI, HMAL T AR BINTE 1% 0K T B2 i,
TR =28 Joss KB 2 & R I AR X B S, BITEBUE 05 K e . ARl
1575 T 3" IR | e VR S e e SO T SO 7 = 61 187 O s | = £ 9B 5
ZRE KRS TR Ko 855 A AT A, 1L T R BIGH B e, ARIRZ,

RT FIEZHABIBMENEXPRELER

Table 7 Absolute §f convergence results of urban-rural integration in the three provinces of Northeast China

X35 KRAL=4 YA AR STy
BRI SDM #5741 OLS #5711 SLM 5% SDM 5%
5 -0.560"" -0.243™ -0.649™ -0.846™"
(0.049) (0.056) (0.110) (0.079)
0.398™ -0.750"" 0.698
p
(0.129) (0.322) (0.118)
0.452°" 0.497
W xIn(y:)
(0.102) (0.112)
LogL 247.960 87.339 134.762
R 0.293 0.212 0.307 0.436
9.552 2.190 0.071 7.483
LM spatial error
(0.002) (0.139) (0.789) (0.006)
10.069 0.116 2.133 0.651
R-LM spatial error
(0.002) (0.734) (0.144) (0.420)
4.456 2.078 0.933 6.848
LM spatial lag
(0.035) (0.149) (0.334) (0.009)
4.972 0.004 2.944 0.016
R-LM spatial lag
(0.026) (0.950) (0.084) (0.900)

T THORTE1%E) BEKCE FE AR, S bR, LM R-LMEGHE T P, T,
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MRS, AN, TGS e SLM BRI B SDM AR (1 R A ok B E PR, RIAAR
6= EMFL T IR S Rla & R AEAE 2 [a) i 2500 o
3.3.3 SMFpls

(1) RS EER, TR RIC = IR S MG & RIS AN, 7 X oA A% fa
rfEl (F8) . fEEEAHXSCHR, APl AR R TF: O AY¥JGDP (Pergdp). %4
U R — 7w Re b JE A R TR Z AR k£, I FEWRANKT:, wah s kE; 5
— T ARG R GEHLIX 7 UMt AT R LR & & SRR S ), R &

®8 FI=HMLMENEHPRHER

Table 8 Conditional §f convergence results of urban-rural integration in the three provinces of Northeast China

X3 KRI=4 IR AR iy
R P SDM fi#1 OLS f5iA1 OLS fi 1 SEM )
5 -0.559™ -0.434™ -0.687" -0.9517"
(0.050) (=7.950) (0.129) (0.085)
-0.746"
A
(=1.890)
0.355”
’ (0.137)
0.042 -0.077 0.053 -0.022
Pergdp
(0.063) (0.129) (0.030) (0.114)
Dei 1.924 -8.469 14.570 5.969
ci
(11.967) (46.565) (20.613) (11.530)
-0.011 0.085" -0.258 -0.041
Urcae
(0.021) (0.038) (1.061) (0.028)
0.011 -0.040 0.099 0.147
Fde
(0.067) (0.119) (0.114) (0.121)
-0.107 0.016 0.055 -0.224"
Theil
(0.080) (0.169) (0.163) (0.104)
Wik 0.294
*In(yi
(0.185)
WxControl e
LogL 251.403 154.687
R 0.310 0.257 0.342 0.356
8.919 0.907 0.590 13.456
LM spatial error
(0.003) (0.341) (0.443) (0.000)
8.374 1.033 0.423 9.791
R-LM spatial error
(0.004) (0.310) (0.515) (0.002)
4.245 1.579 0.936 5.937
LM spatial lag
(0.039) (0.209) (0.333) (0.015)
3.700 1.705 0.769 2273
R-LM spatial lag
(0.054) (0.192) (0.381) (0.132)

e "FRORTE 5% B FEKF s, A
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@ WEIML (Dei) o “ERAEWF BRI S Bl5 BRI )7 AR, w82 I
AR I A i T3 BUR S 3 0 25 i DR DX N B S e SR AN B A8 B AN TR
MTIEFESR £ Bl e s AT A F U 32 SR L SRR SRR T 2R, b7 BURFAEAE
SR B TR 6] 73 P B i 4 DX AR BP0 I, R hi Rk £ 220, AR T2
Fil A JRE 2 B3 I OIS A = I RS H A TS S ORAIE O SOR T D7 BRIV B
i ARAE = SV B R H DR At B . B IR S #EIXH 553 (Urcae) o HTBL
RS REA 18 1t BORF S H A8 1) 1R B R Me A i DX N e 55 B R REST . k& 4 X355 5
VBN SOt 7 BURE X A DN IR £ i & SRR 8088 S8 ) Ry B SR AR, HOME
WA 2 A1 DAT PR 55 S . MRS EIS Y, W R A LBt SO - R AR S
MM SE S . @ SRR (Fde)o RV MPUERBERRI G AECREIY L
HP TR, SRBCRAER ML )T 255 1 ROk, Jfd i sk £ SR RKmsh . 12
HUERAIR S SR . SRR BT IR S Bl G LR, ® P lkaith i
B (Theil) o 725KV RE BRI T HE SRS TR DT S 1A% | ARt N A Rl 31 18]
WA £ Rl S ™. R S5 B P RO A T e, R LA™ 45 M S ry 28
IRAEREITING., A
Theil =3 (¥, /Y)ln[? / i]

A YAYFos =00l ERDHLEE (170) 5 LA L3RR =)™ Mol A SR
HENG TN iHEA 1-3,

(2) pRENT. ROGIRE R, KRIL="48 . BT, HMHRLTRAIRSR BT
1% B FKF R ou i, RUESIASGE RS, KIE=4 . BRI, SR TS
Fil G S K AT 2 ARSI, RIS IR, ALl b 45 IR & Rl 5 K
Jeosiam & AT, SRTEIRM WAl A, RIS R BRI EE R, RIEEE
ZUFRE . WML G RRCR K LSRN R R, A rfesiaa B 2k, Ferpil
TSR Rk, SMIRZ, BRI R

(3) FEMIE R o AR B XTI 2 Bl R R S W A A A 5 M X 22 57
AN GDP (Pergdp) TE AR AL 2R 105200 o 5L R0 & Rl K e 2408 i i it
bl A S 55 ) A EERARIR S MR XU gl | e Rk R 2 IR IE L A5 T BeAs LASE
Wo LS Ik £ RG0S M TS AR R R AR B i o T T AR R T MR 22 5 R I
W B R TS, BB S G R X 2 TR SR BUSME B s, SO
AN B2 . IS HEIX S5 (Urcae) TEMBIITHYIRIHZE R B EARG R
TESP BRI AR, #7723 o 55 14 A AT 3t 07 W Oy B SR IE , W0 IBUfE ) T390k £ 4+
DX 55 B0 SRR A F T eI £ IR R 8 . NPl & JElisoii g i . Mo itix
AERAAEIE SN & AL, S B QIR G . A 22 S A BRAIL I A5 T BOA P e
WK SEMAHRT B, dEmifeds/ MRS 250 el 2 By o (HAEERE, WS HIXE
55 SR BREAL T B s ARE UREAS P 2 G ) 520 o 2R R R AR, (HA
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F9 REUERE: STHRRIL=AWIMEHPKRHER
Table 9 Robustness test: S convergence results of urban-rural integration in the three provinces of Northeast China

in different periods

[X 45§, 2011—20154F 2016—2020 4
s 7 XIS SR EOOE e FAPIEL
R e SEM fi#1 SDM i #4 OLS #i# OLS iy
P -0.519" -0.569"" -0.789™ -0.809"
(0.062) (0.063) (0.102) (0.097)
-0.005
A
(0.274)
0.088
p
(0.250)
Pored -0.056 0.037
ergap
(0.130) (0.097)
-6.875 73.474"
Dci
(16.422) (27.709)
0.026 0.074™
Urcae
(0.037) (0.033)
0.311° -0.111
Fde
(0.194) (0.095)
0.295 -0.138
Theil
(0.183) (0.101)
WxinG) -0.472
XIn(yi
(0.430)
WxControl B
LogL 142.243 146.422
R 0.315 0.360 0.373 0.485
6.350 3.245 1.372 1.820
LM spatial error
(0.012) (0.072) (0.242) (0.177)
4.846 0.197 0.886 2.341
R-LM spatial error
(0.028) (0.657) (0.347) (0.126)
3.523 3.065 0.881 0.853
LM spatial lag
(0.061) (0.080) (0.348) (0.356)
2.019 0.017 0.396 1.373
R-LM spatial lag
(0.155) (0.896) (0.529) (0.241)

TE: FIRTE 10% R F KT L K

W, Aoz B ST SR CRSSERT AT BRUH BRA S, BELAT T
k2 FEIX 55 SRR S Bl S B IE R o P 25 F i AR (Theil) XHLT H5K 2 fil
B A SR R EL S 5% BRI . X SR WIREE R AES R . L BB RE A 2
ST B, FESIHIERAMESS BT AT R, L TANE K
JEEIREE 32 BIAKE R, BRI [ L ] P [l RE 8055 . SR BEr il b {7
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AR, I HOLREIRT ROV, BARTE S A A T
3.3.4 Foat kR e

IR 2016 FEFZESMAM T OCTRMIRISARIH X GEE Tl S n 4T & L)
TENB 44T gg 30, AMEFREE BT — R ARICIRS I G, WiARIE =Bk S At
KBV SHiA7e i B A L, X nlRE X EREAR RIS Es R = m . ik, Ait—
SR AE B RA L, AN SO IRT 2011—2015 4E 1 2016—2020 45 PN B TS SRR
5o RN, TEPABIEEEN, BRECHTHAE 1%0KF T RE, XRIARIL =4
W% il R JRAE I A B B R AR LT B SR IS, U AR AR B B I AR X i
(] =9 235 SR A R s R )

4 LSRR

4.1 %ig

AR A AR AL =48 2011—2020 4F B9 £ fill & A e HEA TN S o EBL AR I,
iz I ESDA #7873 [] AR 22 R AL 5 48 B 25 VAR RRAE , R Dagum 56 J8 R BOEHT X
2257, RS (AR AT 2 RS . BRI R

(1) RA=HrIM S G R JRIEM SN N R R 2 G, (HHE R RKF- 5 I
fi%, PRE&RTA=0E, N, RIE=AW S G RRAETEIX 55, BEX R TE
L7 EAREEHE, AR(E DA TR IR VLR ki . (HBEAE IR A JE, eV S HA 4
22 St 2 /NS

(2) ZRIE=A IR S flG BARGRMZS ) A A EM:, XEUE A S mla R 2
Rt IE—=S ) “SRIXR” RN CSRINSNT BT ST P AR B O, m SRR X TR
T, MR R XA PRSI VLI A Rk £ Al KPR T E R X, A3 A O
SR ZE R S A L, 253 57 58 AR SRy AR B T DAREE L TR .
ENTS NS Sy IL IR AN 2 M W TE T 1S

(3) KRAL=HIM S & LRI SRS E REAEFF AN AR 2 TR HBIX Y
ERFE, HHRMESEREK, BRITKZ, L7H/0N MBXEZESE, BRITS5IIT.
TR KSR 2E RECR, 1L TR M2 /N IN2E Sk I S DTk LR, HLIX [H) 22 = 2
)22 SFIE B BRI, HUCO X N 22 R, 55 = AR

(4) RACEIEIRIT, MR, ILTRIR S AlG R RIS . 4% A 554 B
S Hr, HMRB oSG ARFGE , LT IS ISR, BV 8 . WHBy
B WS AEIX 055 30 . AN GDP 45 R 3 2 XEAS [R] XA Ik & mil G % e = AR S bk
SN
4.2 MR

HRPELL E458, PRI AT X

(1) RWZERMEOR, PR S A G LR, BTARIL =A% al & 7E2s m AR
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Spatiotemporal evolution, regional differences and convergence
of urban-rural integrated development in Northeast China

PAN Zi-chun, MA Lin-yan, TIAN Peng-peng, ZHU Yu-chun
(College of Economics & Management, Northwest A&F University, Yangling 712100, Shaanxi, China)

Abstract: In order to analyze the urban-rural integrated development at the municipal scale,
with the three provinces of Northeast China as examples, the entropy method, ESDA method,
spatial variation function method, Dagum Gini coefficient method and spatial econometric
model were used to analyze the temporal and spatial evolution, regional differences and
convergence trend of urban-rural integration. The results show that: (1) The level of urban-rural
integrated development in the three provinces showed an upward trend from 2011 to 2020, but
the development level was generally low, and there was still room for improvement. (2) The
urban-rural integration of Northeast China had strong spatial autocorrelation properties, with
high and high agglomeration areas concentrated in Liaoning and low agglomeration areas
concentrated in Heilongjiang. (3) The overall Gini coefficient of urban- rural integrated
development in the three provinces basically showed a downward trend, and the sources of
spatial differences were interregional differences, intraregional differences, and supervariable
density. (4) The urban-rural integrated development of the whole region, and Heilongjiang,
Jilin and Liaoning has a convergence, absolute and conditional S convergence, fiscal
decentralization, urban and rural community affairs expenditure, and GDP per capita will have
heterogeneous impacts on the integrated development of urban and rural areas in different
regions. Finally, countermeasures and suggestions were put forward from the aspects of
adopting differentiated policies, promoting the balanced development of urban- rural
integration, attaching importance to the temporal and spatial characteristics of urban- rural
integrated development, giving full play to the spatial spillover effect, and paying attention to
the specific factors affecting urban-rural integrated development.

Keywords: urban- rural integrated development; spatio- temporal evolution; regional

differences; convergence trend; Northeast China



