5 48 BT 4 3] [V PN {QEFS R 2 07)) Vol. 48 No. 4
2025 4% 8 J JOURNAL OF NANJING NORMAL UNIVERSITY ( Natural Science Edition) Aug. ,2025

doi:10.3969/j.issn.1001-4616.2025.04.002

DX o ol B =271 DRI 15 B 5
— R H A6
BT BB, R

(LITTE HF Z BB L Y195 MAT 210017)
(2. SR R 2E BB 2% 24 B, VL9 B st 210023)
(3. B 5 IS A3 RS A5 - M o RUAF 9 HR o, VT3 B T 210023 )
(4.7L7348 Wb BEAE B UETT & SR PR R e 7105 B 5t 210023)

[HE] O R XIS 20 R i B A, X )y b DX A 72 A 3% AR S T RE P R T 7R JEAE T &2
KEE. ALK =M 0 IRTTEE 5T B, Mg =4 DIRE I M Fe bRk &R, I 2012—2022 419 =47 )
B ; 1) FFT 1 R0 S A IR R 50 Ty R e 2 P s i R 38 5 £ B 2 ) [ R SRR AR A ™= ARV A S T B () A LA/ B
2G5 ;32 FH PLUS BEAUTRIN 2032 4F R 5T« =427 ThAeAs Jm , $& A R AR Ak e ms. E &5 R . O
CEATIHREERAARTE AR LIS A I RE R B X R R T R R . @« =R DY REIMAE AR B GE B AIK
RHR R IX AN A P —A 25 T B8 1R] 9 750 v D ) DX RIS K« =R D BE 1) [R5 3R TH O Bh e As = fLth e . @« =
A DIRE AR R Z 4 S S T I R HsE AR, T 238 GDP MU AL K IR A R D g A ny £ S 1+
@HARKBIEEET ,2032 ARG =28 Dy BE e 8 X g 3538 40, (5 T 385 3 3ok X R HL R 70 1 45 5 D B A4 T
AP T EE G DIRE S X0« =4 Tifig e mER Tt | T3 IX A AL AT REIR AL L £ R Hb X A4 A 75 Th RE SR T A=
DU R R BT =" TIRERS SR Ak i EE 2L )y ).

[EgER ] “ =/E"Thfg, S/ PR BTN, 4% R4k, B mt

[HESEE]TUS4. 113 [XHEIFEMIA [ XELHS]1001-4616(2025)04-0014-12

Study on the Evolution and Simulation of the ''Production-Living-Ecological"

Functions in the City Area of the Regional Center City .
a Case Study of Nanjing City
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Abstract: The central city is the growth pole of regional socio-economic development, and its demonstrative role in
synergizing and enhancing the production,living and ecological functions of the surrounding areas is crucial. This paper
takes Nanjing,the center city of the Yangtze River Delta, as an example, constructs the evaluation index system of the
" production-living-ecological" functions,and measures the " production-living-ecological" functions from 2012 to 2022.
The geographic detector model is used to identify the influencing factors of the function evolution. With the help of the
spatial autocorrelation model, the tradeoffs and synergies among the production, living and ecological functions are
explored. PLUS model is used to predict the functional pattern of the " production-living-ecological" in Nanjing in 2032,
and strategies to optimize the pattern are proposed. Key findings include; (D There is an overall degradation of the

" production-living-ecological" functions in Nanjing, and the drastic reduction of ecological function high value areas is
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the leading cause. (2 There exists a large range of low-low synergy zones among the " production-living-ecological "

functions ,and only the high-high synergy zones between the production and ecological functions have a large area,so the

"

simultaneous enhancement of the " production-living-ecological" functions has become the key to the optimization of the

functional pattern. (3)The overall evolution of the "

production-living-ecological" functions is strongly influenced by socio-
economic factors,with the intensity of land development, GDP and the level of urbanization always being the dominant
factors in the evolution of the functions. @Under the natural development scenario, in 2032, the high-value areas of the
" production-living-ecological" functions in Nanjing will be significantly degraded,but the comprehensive functions of the
main urban area of the city and its surroundings will be improved. This paper concludes that the overall improvement of
the " production-living-ecological " functions in the weak integrated function areas of the city, the optimization of
ecological functions in the main urban areas,and the improvement of living functions and the maintenance of ecological

[

functions in the rural areas are the important directions for the optimization of the " production-living-ecological "

functional pattern in Nanjing.
Key words: " production-living-ecological" functions, tradeoffs/synergies , simulation forecast, pattern optimization, Nanjing

city
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Fig.2 Production,living and ecological functions zoning in Nanjing,2012-2022



PSR 4R (AR R 55 48 B 4 11 (2025 4F)

A IIRE AR L S R R TR A AR AL, V0T X5 e VX B A A AR X 2. o v v X P Y
A7 DI REA W T, (i DB R (AR AR (R IX 5 V077 DA 7™ T RE U 52 fole s iR Ak i 2, v i K fE LA
DA TR (7 IR ML AR, B R T Y 2 S A Rl AR T AR S T
T [ 0 Bk e DR3P BOR R RS E B T BRI T RO PR B, XA — € AR L B AR = D REA R AR E AN &
IRAR” BG4 HH B

A DBREMIA S AR 5, 10 4R 1), B st Tl AR I DO RE B4R T, HOARGE & T 2 4, 0, & &l st 6 1] 1
AP A T B — IR A T2 RIA.

A S TRETT AT, 37 11 DX VT DX K DR g 5 DO ARG T At DX, bl AR 25 T Re e THm e, AT
2012 4F,2017 4748 XA S DI RE XA B g T, 75 DX R il I T DX PG ZROK X AR - P B A 4 T e W 2,
BRI {8 DX s (L DR A B XA B DX T 22 2022 4, A A5 T RE R MR AL, s (i X A5 g
(EIX AR (5 LB AR T 2012 AF7KF, ANz 7K i T A PR Kot 3 BuX — B g i R 2 A

ZMHSCO X7 B B AU = A TIRELR A PN SR K 708 5 G (K] 3). 2012—2022 4F, 1 AU T
A D REARAE AR AR X S AR v A T T 9k XK X7 e P A g 92 X PG, AR Ml X 22 O
re AL DX, HR L DX AR E /0N, MBI AL B M Tl =27 D RE i B IX ot PE S e ek, IR {EL A%
R X AR D, ELARHL, 2012 AF 9 {ELIX 32 2042 5T F1 X PG ¥ L 717 DX g 7 L K A DX el A g 21X
ARHR ARAF DX 32 AR 2R T i s 23k DX R K DX e S R s v DX 8 5 2 2017 48 i (E X AR/ O 2. 3%
TR 30 DX P AR X 32 A A AR X 2 5 (H 28 2022 4F 4 T DX e (X340 d 2 s/ i o v
PRRRE X RF . 5T RGEI XA R T A B, 30X = A TR A3 T T 22 0% X AR 16 Th fig
B E SR T ITE, R TR A DX A a2 WU AR 77 A T D BE A L[] 582 TH BT, i =2 T RE Se g Jim sk 1Y 78
AR A S T RE A M AR

ZEETIRE  20124F

>z

50 km

B 5 {EIX =053
/ BRI X0.47~0.52
1§ [X0.39~0.46
BRAEX.0.29~0.38
I R {HIX <0.28

B3 2012—2022 FHRT =& HRES TN XE
Fig.3 Comprehensive evaluation of "production-living-ecological functions zoning in Nanjing,2012-2022

22 BEEWC=47 BN ENE/ hEX R

i B RS 5 SRy 85 22 FE 8, 7 AreGIS HXF 2012—2022 4E 1 5T AE 77 AR A AT RE 8] 1) 23 [A] A i/
FEISC R IEAT /M (1 4).

Az —AE TR T e B DA D R RIS 5 | R A Ay 3 & v DR RIS A ik X R L i & B A
TR s B P 3 DX R L ] 0 el 1) A 77— 0 T R AR R AR DX i e, S A bt DX ) 225 (R AR A/ P ) O R
E T

Az 7m—HE ST RE I LAARAR AN 25 s DM R DG 3Ry 32 AR IR ) X 3 2430 1 i S 7 | 32k X R ) 30
e e PR X A T S R M XA B A P R . 10 AR [R], 7S A DX g e D IR X T A
R, T A T A DX s s I ] DX T AR A ik /0N [ B 7 a8 S A P AR P ) DX T R /) o AR X AT A



Frk/NGIE, 45 < DX Lo SR T T JR ¢ = 27 T BT S RRADLAIT 5 —— L R T Ay 101

A e

201248
. N
0 50 km
I — |
e —A S I6E
20124F
HIE— S T6E
20124F
& 1]
- NS
B 5%
= -5
/= =T
[

4 2012—2022 FEERT £ hEERE/ hEIX RETE

Fig. 4 The evolution of functional tradeoffs/synergies of the ' production-living-ecological'" in Nanjing,2012-2022

i .
A E—AEARTIRE T 1A, 2012—2022 4 IAR IR A X ARG w5 AN DX v AR ASU A X 35 4 v e e 9 AT, T v

o5 P DX 4 2 )0 AT B . Herp SR X A e AU A Sy = AR A BB ) DX A 7 S T L2 K i Sl 4
Z R U s A . s 3 b e S o v AR ) DRI AR AR B ) DX S 2 Dk | JH A s DX 14
T — A 25 25 [E AL/ b 17 5 28 R D A A A%
2.3 BEWCZEEEETHRMERS R

Bt BRI 2 U g BT AR D RE TR Y OGRS MR PR T, 45 2R R R M AR AR AR AN AR AR
W RE DAL, FR T35 0 1% 7K°F B iy S B A 36 (3 3).



PSR 4R (AR R 5 48 FH 4 W1(2025 4F)

A= PRI RE AR Y 3 UK B o8 T K SR B GDP AR A B A K S, b 4 U % 58 A GDP
1) g (LR E BN, SOR A K1Y g 5 Bsh b rya s tg iR B KA SO B i SO+
JEE A BRI Ml 25 3 X8 A 7 D) RE R 52 M 55535

A TG T RE T AR 1Y SRS R T8 M T KR 5 B GDP IS EE AL /K, e £ M T & 5 E R GDP 1) ¢
(B IMR FE RS I 3 A K -1 g (B 5/ NS 380, S 52 s Nk 34 3 3R W - i & 5 B2 R GDP WA 1
T RE S M A 0 25 0 0, ST 7K P 19 5 W At 555

T TT AR EE  GDP ML K-t S Az 25 T RE T AL B S BEBIR Sl (K 1~ , = 1Y ¢ (SR Na B, H
SR E g (A BRI BERG I A A3, RT3 = PR 0 A= 25 T R T8 748 1) 5 i 2 i A A A i, LS o 32
FESX U A SR RN IR A AR I PR A e, Rt T ) N T SR SR A O T R R 55l ) A S AR T R R Y
55 S TGEIR AR T AL 20 R KT (4R T, [RS8 B A0 A BT 3 5 e ol 1 2R SRR R A fiff
ST REREAR T .

SRR 77— R — R LR I RE T AR 52 1 b R SR EE AT GDP A2 I RS, R B b K |
AURANFOIL B B A PR - 52 Mo DU A 535 3t e W R e T = AR DRI A 32 4k 23 2 B IR R I S i 45
K, G2, 3Z AR R 2.

R3 20122022 FEET L RETHZMEFRUER

Table 3 Detection results of influencing factors on the evolution of the 'production-living-ecological" functions in Nanjing,2012-2022
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