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Analysis of urban-rural coupling coordination based on production-living-ecological function

in the Pearl River-West River economic belt
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(1.College of Economics and Management, Xinjiang Agricultural University, Urumgi 830052, China; 2. School of Economics and
Management, Tarim University, Alar 843399 ,China;
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Abstract: In this paper taking the urban-rural of the Pearl River-West River economic belt as the study area. The
urban-rural integration evaluation index system of the Pearl River- West River Economic belt from the perspective
of production-living-ecological function was constructed. The coupling coordination degree model was used to
explore the spatial and temporal variation trend of the coupling degree and coupling coordination degree of the
urban-rural production-living-ecology function in the study area. The results show that: (1) The coupling degree of
urban-rural production-living-ecological functions in the Pearl River - West River Economic belt is on the rise, and
the spatial distribution is low in the west and high in the east. The coupling degree of production-living function in
urban-rural areas has a rising trend and presents a dispersed distribution state. The coupling degree of
production-ecological function changed obviously. (2) The coupling coordination degree of urban-rural
production-living-ecological functions has little change throughout the study period, mainly distributed in areas
with slight imbalance, showing a planar distribution. The urban and rural production-living functions have an
overall trend of improvement, while the urban-rural living-ecological function coupling coordination degree has
little change on the whole trend, and determines the coupling coordination degree of production-living functions.
The key to urban-rural integration is to guarantee living conditions and ecological environment and strengthen the
coordinated development between urban and rural areas for Nanning, Liuzhou, Guangzhou and Foshan. The focus
of the integration of urban and rural areas in the backward regions in study area is to develop the production
functions of urban and rural areas while simultaneously developing the living and ecological functions, improving
the infrastructure construction of urban and rural areas and protecting the ecological environment. The realization
of production-living-ecological functions in urban and rural areas promotes mutual development, which is of great
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significance to the sustainable development of the region.
Keywords: production-living-ecological function; coupling degree; coupling coordination degree; Pearl River-
West River Economic Zone

o T I AL TP R R BL, 2 R R R RN GRS, AR B B AN A A I AR RO ZE I,
PRIE, 3 2 R AN [ K A . RN 2 G KRN AR A, Bl e ™ A J R
PR EA . BB RS, AR RIFEBIRE, RIS AN, BRIL- LA T E
DNZRVPE BRI X I EERE ALY, SRRV = AN e A i S I, (B X IR 2 AL ATE L AR (=D
KIEZEF R « NERIL-PHILALHH LA 3N 2 KRR ZKE, BT RAKTFREEGH B, B RXs «“ =

A7 Z AR R FEBUIRR I N : @G5, ARt g i, Ao CRIR I S5 J7 L 2 DU oA £ 3,

KRS, W2 B RIE I MR A B AR BN ZE SR @A, o 2L el &2
BEZFRBFIAL, FEI S 2 WA B R ERER, REFAFIERTONN “ 8 J) 27 AR HE,
@AATT, M5 RN A AR AR ) R, 7K BREOMI KN J7 THI AR (G, 0 8 e DX A= 2 il L

PHERHL X IR, BRI, M “ =47 ML RERTL-PEIL AP 2 ml A, BENS N 5T X 9 2 & SRt Rl
s

FE KRR B, XIRR AT [ D s AR R, Rk B R A T HEE RO R FE,
TARME 2 TR P ) A J s 47N DX S AS T 47 e Jo 22 BT, i o i v ) 8 T X 4 P A S v 4 7 A A
[ TAV AL RIS T AL S R R, 2 KRB ZEEE H 2586 K, W2 G B R B IC N EER, Fit, fnsmig
st 2 A AR S S E R, SEEUE R R B2 i 2 B AR BEARUR) NS R ThBE X (ki) 4y, A& 2[Rl 5
X IR RS L BT ie, RIS LRI IhRE, W E i e g, ASTsesEnE. BHar, M
B 2= A R IR T B 2 M — RGN “ =47 DIRER G PhAME UBON A, gk, WML aak
T 2L, BT AT THREALA IR 2 A T IR 2 B 060, WS 2K “ =4S 2
Rk “W 2 —L” REMEENTF, W2 “=47 ftfmahR2m 2o RERNLERE. &
BWFRERME, WS =7 ThREZ A B, M E AR /NI 2 =R RS EAE EEY
meto 13181 Rk, RAIR S “ AT IIRERIER S AR, WM A, R AR £ 2 oo e
MR FMRRETR KRGS “ =47 FARFERE AT E. LM “ =47 it ool kR E 2
BEnt, R WA X SR R R SR T R R IR E AL fR SIS — LR R E B T B, o
LA EERE, BT, AN “=A7 DIRRILA IR ERYL-VEIT 45y 2005, 2018 41 56 ANMX (1)
B 2 RGURE AR EAT 4T, DN X 2 & 3R (R .
1 W FE XA

CERYT-VEYTLE 50 R RFRD) T 2014 4FE &P bR, FORNEREaHE: |7 RE M Bl 2R,
=T A4 A PRI FE X T M. BN, SR, AL oRE. AT W (B D . XERER 16.5
Ji km?, 2018 fEARHAENI 5 625.74 Ji N, HARM AL 186843 JiAN, Wi A3 757.31 /i N, A4
W27k 32 606.78 JG. 2018 4F GDP i fyfm ) N ik 25 019.11 1476, Ff k54X 705.72 {276, BRIT-
PG YT 285 5 2 V5 R A w4 1 (X 20 5 R 2 bRt % Je 1) P K



B 1 BRYL-PHYL 25 R
2 BRI
B SRR R A (R, BB U T RR VL -PE VL 054 2005, 2018 4R & Gt AR
HRRLGE BT IR B 0y (https:/lwww.resde.cn/) 5 [EIFEEGE (A RGRSME) HEZEER TS, £
WO, AW, ST 15 MERR (R D .

x 1 H¥EkIE
Hir 2 E{FL Y~ HE kIR
At g 8 (xo G
AR (X2) G
R ThRE (P) AR T (Xs) it
— = AT () GiiteE%s
AN X A7 5 i B (Xs) G
AR A5 (Xe) Giit %
I E T LN I 100 G
FEIE B (L) it LB (Xe) Gtk
F B EE BT (Xo) HRkBE B IR IR B 0
ki 2 i 2T (X o) G
PM2.5 HJ{E 0T (X11) Giit %
NDVI 2482 (X12) HRHE B R A B
A TIRE(E) ANkt 5 B (X) HRkBE B IR IR B O
IR FA (X 1) HRkBE B IR IR B 0
ARG MR (Xs) HRRH R BT IR IR B HRE O
ST A B T S 4G SR TR A AR A K 49 T4 4R

3 WFF Ik
3.1 VF FR PRI 2
a2 T Y TS T NERTL-VETE “ =287 ThRe & VRSt 70, HEmaE22 . 18 S5,

3



FSEMES FTEEPE . AT DL A R AT R, JEBGRAEA ™ ThRe . s ThRe MAERThRedt 15 4
febr (R D .
3.2 LR E PR bR B

PR ZERR ALK AR B AT b AL, BRSO (EIK[0,1], FFAEFTRIBLE J 72 5 R BOE Sk & 1 e 1
PR, WA (1) — 4) .

a) WZEbRIELL:

X' = X, —Min;
" Max, —Min; CEf#R) (1)
Mg =X s @)
i,: - 1A N
' Max; —Min, S

T Xi——0 HOIXER j WUAR AR (I — A s Xy—— 0 HBIXES 48 AR 1 SEFR A Ming. Maxi——1i HIX 55 j
TR AR f i KA . B /ME

b)RIAL IS 8 I ) I P AR 1 B UL S
THE XA | T0UER b 1 28 & b HEALAE. Fije

Fij=X'i,-/zX'i,- @)
THE LIS § IR AR R AL w, o n A FRbR N2
H =-In(n)F,; In(F,) (4)
W= ©)
>, A-H)
3.3 Z 5% R YL E AR
AR 5 R
M= (6)
X

ot I—— I RRRRHES ;X —— % AR RR IR PR
AR, m bR

l="n ()
2. M
A Z——RUE . Me—— R I 5 R
RSO PRI A 2 5% SO R bt DU
Y =1/2W +2) ®)

34 IRELE A TP AR Y
Q MBI =AIhReLE G VENME, P Ly E BN DIRE. AiEDIRE. ASINRNSGAEVHME, as
B~ O RINAEFEIIRE. ANEThRE. S IIREIINE, HE L (9 .
4



Q=aP+pL+0E 9)

FELEEIM = ThRerh, (E45nT ARS8, A= Thge . AETEDIRERIAESTIRE N MG E 2, B,
=HGEVHIME R 0=p=0=1/3.

3.5 Hl A HMB AR
A A R SRR, SMATRRIT-PRIT 2005 BB & = DR A A M I, BT 0
1/3
C=3x] xbxE (10)
(R+L+E)
D=,/CxQ (11)

Hdr: C Ak 2 «=L IhRea i, MR ARSI AT A Sebrl>2, Kb a Ak R
2) .

W2 <= ThREPI PRI AR S ML R R, T

B L v2 Py E v2 L E vz
) w L ) % E. . X .

Q =aP+pL Q,=aP+0E Q,=pAL+0E  (13)
B KB IR, A7 3 DO REHEATRE & P L SEIRH 5 7 R MO E Y 0=0.55, p=0.45; -
A T B T RS A R B T B A 5 RO f=0.55, 0=0.45; ARk A5 RS AT R & U R M B,
U p=0=0.5. WARIAHIF AL, FEGATRIX IR, B S ZA amE S NI (£ 2) .
2 BRIT-PUIT BN £ < = A T e RE & B TR & B ifi i 26 TR

M R HH GEReRNtile HAY
CE[0,04] A& B DE[0,0.2] 7 5 2
ce (0.4, 0.6] HEPiR B DE(0.2,0.4] HHRE R
ce (0.6, 0.8] PEEBY B DE(0.4,0.5] &% NN
ce (0.8, 0.1] A M B DE(0.5,0.8] R
DE(0.8,1] = FE YR
4 g5 1M

4.1 BRIL-PEVLZETE 30 2 «“ = A D e Al & 2 I 25 4 A1k 70 A
4.1.1 BRAL-PEILL 3t 2 « = A DhRE SR B A & B2 70 A

Kl 2 IR 2005 “ERTFR XA 11 B (FEEPEF OO M2 “ =47 Db TR EH B— =4
THREAR AL TR FLIRES, £ 2018 ST IX R 2 “ =47 ThEEM G BAEE BT, miE Bl 14
MR 25 4,



Kl 2 20054, 2018 fEERVL-PUVLE T 2« =B  DhRe R & 5 25 W) 40 A

MBS RO 25 (6] B, 2005 AEMFFCIXIR 2 « = A DhRe R & 5 LAS PR S o8 £ (B 3D, 433l A
X X E S0 30.4%. 39.3%; KFRA Lk 19.6%, FEAHAGLEFIAILE I E afmh. SERE ST
10.7%, EBENARLER LM il Jerd T RIS, AR TR, 2018 4, WFCIXIR 2= B ThAeih &
FERAREL 2005 FEA 1, METECUE Sy EME, (S 57.1%, fEHiHrBdd, (HE 17.8%, &EMEEI,
W5 25%. Hr, SRIBTTRAELA T P&, R = E. AN X A = SRR Rl A 7
MBS PR AR AT R, STiETh PM.2.5 SE351H 2018 4FXT L 2005 4FA R %, NDVI H{EH 0.7
A 0.8, AP ARG I, EAGRERBEIRA B4, ERIThRENEE, SEGARE
PRI



%
857 e

30

—— 20054F
- 20184

25

20

154

10 4

f T T T
[0, 0. 4] (0.4, 0.6] (0.6,0.8] (0.8, 1]

B 3 BRIL-TULAut il 2 « = DhRe b & 1 X BHE AL
4.1.2 W2 AR AR AR TR & R
W2 A -G IRERR G R 2005 4F, BRI EREE 0 X AL TS S A s SoIRES, 2R Y
A, 2018 £F, ZEAPIRATHATHG PHALE RS A THPIBr B, BREME . Rk BT &SNS (E4)
2018 fEA A IE DI REAR 1% 5 2005 EAH L 2P IS T B YS (B 5) o & B s & IR E S

B, BN AR AT R I BU R IR RE R @A B SE R K T ARG DR R SR @4 T RE SR

NHEI, AETETIREBAD .

W2 - TIRER G L. 2005 4F, PUEIAIAL B AOARR G REBUR, PRI AR AL TR R S B b
o 64.3% (8 4) . 2018 SFEX MG EMIRAHERMBENB (E5) o FAXE (1) O 7 BRI N A
SCHEBE, INRA AR THRERISR R, I s e R e .

W2 - ASTIRER G . 2005 4F, PURSAILAR S X AL TR SOIRES, WmARE . 855, F
REBLABE S B s A S By . 2018 4, PUEIAAEEHIMRAR G E (XD Kig@d, sfarX BEE
FER o VAR DX AR AT S T AR 5 LEAOR, AR TIRE R R (B 4) o (HRZSE M A G Sk vt e 22
ATEAESTIRER AR . X LA - S R, AWN-ESME RSB TR, -4 S E
RILW TGS (B 5 , WA =-Aim N NEEEYS, i —2dabn ORI ORBE I BOA B A R B
Gl



K4 BRIL-POVLLE G0N 2 “ =25 D RE M P Rl 15 J5E 5 [ ) A

%

60 WEE
—— 20054EP-LEE &
—— 20184FEP-LEE &
504 |—— 20054EP-F$5 4
—— 20184FEP-Ef &
| |—— 20054EL-EfE &
407 | 20184FEL-EfE S
30

20 1

10

[0, 0. 4] (0. 4,0.6] (0.6,0.8] (0.8,11]

K5 2005. 2018 fFERVL-PHILAUFHIN S “ =447 IRt & Rk
4.2 BRIT-PUIT AR 2 < =257 ShRERE & bl R FE i 2 R 4E 43 By
421 W 2= A IR s A R G VR B B
AR X« =A R G A A S 2B s (B 6) , MEWMER 0.3 (2005 ) EFA%
0.4 (2018 4F) . Hirf, 2005 4F, KZHIXE (85.7%) VIR A (K 7) ; Hi, ™ELHXE.
8



SRR EFRRARE. BB IR ER RS, HARWIHE. SRR, hREWE: N B
iy BT X 4. 2018 4, 92.3%[IX Bk 2« = IhReh & M BT LU EE RN E (T
FE T FEIX 2203 T H 2005 AEf6 BB N FE S 2018 I EEA UM RE, BEIRTIEEIX A0 T NEEA B F
FERARIERE, W T RE XM BE R BT BB A YR . RIS, 2005 477 5 A DU X EL AR 2018 4%
AR L R BEEA P o =R P A SRR R K e AT B AR SR AL

Kl 6 BRIL-TUVLAHET I 2 «“ =L D REARR & i B2 2 () 40 A



%
607 AETIRE

—— 20054F
50 — 20184

40

30

20

10

T T T T T
[0-0.2] [0.2-0.4] [0.4-0.5]1 [0.5-0.8] [0. 8-11]

B 7 BRIT-PEIT 5 2 < = A DI RE RN & b A 5 1) X L A= A1k
4.2.2 YR 2 AR A g AR PR A AT R A R T

W2 AR TE R G R EE: 2005 4, 55.3% X BA £ AL PR IR R E RN E, F B
FEIX A PG S ALE (B 8) 5 37.5% X BN ARAIX, 7 7= T 5 X A0 T3 5 X O AW, s 1L o
FE, NS B 2018 4F, 3k 2 AR E-AEVERN G A BEAHEE T 2005 AR KR B (B 9D, PEHER
X ELAE P AR A PR BT T, DU RN, PRER X BB N RS 7.1%, BRI X B L
T 85.7%. S TR L T AR SR E T B PR X, R R AR R R A R RS AR N — B, M T
X A YA BT A

WS PSR E AR 2005 4, BACURERHX BT (B 9, 4 55.4%, FAPMHXE
2915 33.9%, HEPMAXEL) S 10.7%. 2018 4F, EEAPMASSRMMA ETY, LBy 48.2%, 42K E LU
BN, 9 42.9%, TEBEMENEIAKR, 25 8.9%, T mfEX b EiAEEIEANHE. ThE
RO AR VS 4N T EEAR R, aR A SR i e e, A=A S R R A — 3.

W2 AEE-LESHA AR : 2005 4, WHACIXI S AENE-AE S A A DR R NE, S 75%,
PR IX 215 17.9%, HERTONEEAYMA, TN Bl DA R T i X R YA . 2018 4, ARTE-
ASHEEE LB (B9 , DRERIFNE, HEEEIEF BT, 5 80.4%, ™5 AKX & Ehpi
NP 10.7%, HE P T EE DRI 3% X O SEAPMREAL, TN LT S R e T EE AT AR R R R P S
B WHCRE, RE-ESHREIAESE M ESREEEARES, HFHAE-ASHE D RERES L (H
9 HAFPAE-ESEA A SR (B 7D FEAR—5 BEnl WA X 2 i A s g B =4
ThReHS &P B (AR 2R 4k

10



K 8 BRIL-PUVLAUT N 2 « = A= T BE P PIAR & i B2 23 A1

%
50+ BEDIRE
—— 20054FEP-LEG
—— 20184FEP-LE L
407 —— 20054EP-Ef &
—— 20184FEP-Ef &
—— 20054EL-EfE &
307 —— 20184EL-Efi &
20 1

10

[0-0. 2] [0.2-0.4] [0.4-0.5] [0.5-0.8] [0.8-11

K9 BRIL-PUITLedt sl 2 “ = M & U A2
MERTL-PITL 2 530 2 «“ = A D REPT AR LR &5 (OIS 00 (I 4) SRR, -G IR A
1



o HA B R RO, FFEME AR (- 7)) B8 L, BESE LRIV M. ik
WAL, B AT X PG R 0 AR - AR AR A P R P AL

5 5w 51Tie

5.1 45

PABRVL-PEVL L35 N TE X, M =R DR i PR &, FIFAR S EERERL, S bt FLIX I 2 « =4
DiRefh G ARSI, BHRitnT.

a) 2005. 2018 4F, FFFLIXI S =4 UIReii A B A R EAES, 2 EEEREN M. et
FEAETEDIREAR A RS EHE S A AR DR HIGE S T N m RS RIS TR G A
fem, EPHERASE.

b) 2005. 2018 4, WFEXH 2 «“— A ThReRh A Vi AR R AR, BRI IX BEovE, SR
S e YR Z ARG DRI RO A B I 2 A AR S T RE RS S R B AR AR L s, B BT
o WL AEF-ERDRERE MR RATAR, BT HERA, HIUE THEXE S =4 e a6
WFE
5.2 # I

W 2 523 8] SS 534 2 MR G5 9 5 45 Th RS AE ELAE PR b0 2 JL R R R, A SC o it 7 BRI -
PITLAT I 2« = A D Re i & A G U B AR 35, DR, AN “ = A2 A0 A 32 A AR Rt 9 X 90 2 il
HRERICL T L.

a) B FEREA, B AR IR G R E . fERELAEHER A=A T, B\ ARSI
BRBAL, AR AR AR A SO A N S R A d bR . B, KR SR S AR S R SR S5 OB H K ) A
W SR AR TS RGN (B 2 s DXk A) AR = DR 22 R OK, AR EHh XK e A= 7= 72 K 1 R4 I
SRR B, W EE R AP, BORRREEE B Rb Ik T A R RO AR S IR ) TR A
PR S G M IR R IE B . PHERHL X W] DA LA S BRI AR O, I G AR 3 BURAR 35 T ke AR ATk
5 R IR S R e m R A B A LR = i, B RUON, 0 G I&E B AR S AMENLE,  SEELA A5 il RE
g e,

byl N IR, SR 2 A E-AEAS . ARTE-E DR G R EE . RIS . WX (RPED 4=
AR, FRESEE S NAETEDIRE, BRI A S R R, WY AR MRS W R i, T
CLE IR £ DA Frdsr g7 SL AR, Sl RE R O PR A BE R DA% B 2 #E VR4
BLEALE), e RERMNBEF W, RERAZE R, RE2E SR RRA R 23— PR AR A
PR EIAE, $REIRI R TR %5 KT

O /NI E R, BIERRIL-TEILAT i 2 Mt . 4565Lbs, MRS ET SN “=4£” FAURE, &
ROARR, SCEXNPLEIIGRE, 4ihEmER, SEdtFEKRE, GEMR, BHERIT-FTE5 IR 2

I
= o

BHE IR

Lo B BRI — PR YT 4 50 A B R AR Th RE X 2 Al VP AN A0 SR 2 [D]. M T | P K 2%,2017,

2 K PRI T SWOT 20 WrBRIT—PEYT 28350 R £ 40 0 1F SURIT A [J]. 15 /RVE 2 5% 27 4%, 2018,39(4):57-61.

3 WL T, E A AU, S T AR R R A R AR T B 4 X AR A IR S5 I (LT AN — DA BRI — P UL 2835045 R 3] 7K (R
i#i#,2019,39(6):252-259, 266, 323.

4 FENE IR E AR 2 — bk e B A 5 25 B [J]. 4R Ik 235%,2014(1):61-63.

5 X E B, AR, A KT R E K 2 R R I 32 B () R BN SR [3]. 4 B HE 3, 2016,36(7):1-8.

6 Vg, 2t LI 2 BB R AR 3] T B $R R} 52,2005(3):155-159.

7 BEIR IR E E R TR X R 0 R B AR [J]. 2 4R, 2007 (4):339-350.

8 &I PRI Ik, i T I ] = 2 TR Ak ) = A 2 AU 7 3k i [9]. B sk 273k 2 ,2017,36(3):378-391.

9 =R, 7 BBk I T AR A AR RV A A D) R R 5 A [3] Hh 3 2242016, 71 (1):49-65.

10 SE 8, Tk AR Fe I S0 o I B R A IR T« = AR R RS P R R R 0] S T 5 3, 2021,37(2):98-102.

12



11 X, S IR 2 45 A AL Mt D e ST EURE R R AR Ak ka3~ LAL 5 51 3] Hh R A 42, 2017,36(4):673-683.

12 8/, BFE EHFW, S ET = AT 1K b3 # E L2 R AE K 0840 0] 4 V0 R B IR 5 R
1%%,2019,28(5):1070-1079.

13 R R HE, R M, VR e BRID - L A 5 L SRS AR O WA KK R GG VA T 5[], K L OR T
7,2018,25(4):264-269.

14 SREREE FHTET, ol 5 A b 2 D) R RS U R RE I A 4y S (9] A [ L H R 22,2019,33(3):85-94.

15 B8 BE I, SR AP E = R i B A T < = A T RERR & Y FE 43 AT 9]t SRR B AR 53,2021,33(4):18-24.

16 YANG Y Y, BAO W K, LIU Y S. Coupling coordination analysis of rural production-living-ecological space in the
Beijing-Tianjin-Hebei region[J/OL]. Ecological Indicators, 2020, 117.DOI: 10.1016/j.ecolind.2020.106512.

17 FAETZEC,0E S 240 THEB ZMAKENE. HZEES5HmAL6HE 0L+ B A DRSS R
1%%,2019,29(9):166-176.

(FTfEHRHE: &

EEWME: EEKBARFEEES (420610450 ; 7 PUINTE K5 BRIL-VEVL BT A R R AU e R i 78 2 i 2 A

TiH (ZX2020002. ZX2020014)

AR H#: 2022-03-17

YEZE R ki (1988—), B, HLAF 7, REMNF AN R FEILEEZ P50 51 . E-mail: 357503898@(q.com

WEER: W (1990—) , 2, Y, FEMNFXIEHL 5IF RIS . E-mail: 1428375964@0qq.com

13



