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Abstract: Resource-environmental carrying capacity is a crucial link between regional resource-environmental sustainability
and socioeconomic coordinated development. It is essential for ensuring the balanced development of both human activities

and natural systems. Furthermore, it forms the foundation for optimizing the spatial development of national territories. This
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paper, using Fujian Province as an example, adopts the comprehensive evaluation method to systematically construct
evaluation systems, that align with the geographical characteristics of the southern hilly region and mountainous areas. At
the same time, it combines other methodologies such as coupling coordination model and geodetector to assess the basic
status of resource-environmental carrying capacity and levels of social development in each county. Based on these, this
paper also analyses the spatial-temporal dynamics of coupling coordination of resource-environmental carrying capacity and
social development. Using geodetector analysis, this paper explores the impact factors that associated with these two
interrelated systems after the decade-long period development. The results show that; (1) The spatial distribution of
resource-environmental carrying capacity across Fujian Province shows significant variation depending on the orientation of
the resource utilization. Under the ecological orientation, counties exhibit a wide distribution of medium values, with
interspersed high values and low values. Spatial pattern of urban-oriented carrying capacity reveals a more complex pattern,
with high values and low values distributed unevenly along the eastern coastal counties, reflecting the region’s rapid
urbanization. In contrast, the agricultural oriented result displays a gradual increase from north to south in general; (2) The
overall spatial distribution of social development levels is characterized by higher levels on the eastern coastal region and a
lower level in the western interior. With the active collaborative development of Fujian Province, the gap in the level of
social development among counties has been narrowing year by year; (3) Over the period from 2010 to 2019, the degree of
coupling coordination between resource-environmental carrying capacity and social development level of different orientation
in each county has been continuously strengthened. This indicates a positive and synergistic relationship between these two
systems, with both benefiting from mutually reinforcing development trends. Coupling coordination result of these two
systems shows a spatial pattern of high in the southeast and lower in the northwest regions; (4) Influence factors of the
social development system have a stronger explanatory power in determining the coupling coordination results of different
orientations than the factors associated with resource-environmental carrying capacity. Interactions among influence factors
have a greater effect on the coupling coordination result than that of a single factor and all of them are bi-factorial or non-
linearly enhanced, meaning that the combined influence of different variables can produce greater outcomes than would be
expected from their isolated impacts. It indicates that the coupling coordination of the two systems is the result of the
interaction of multiple factors. Ultimately, the findings of this research aim to offer theoretical support for the coordinated
development of regional resource-environment and socioeconomic systems, providing a reference for optimizing land

utilization and resource management in Fujian Province in the years to come.

Key Words: Resource-environmental carrying capacity; social development; spatial-temporal coupling; geodetector;

Fujian Province
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Fig.1 Functional zoning map of counties in Fujian Province

(2) #H 2B . EERIET 2010—2019 AR AR B (RS SR %) (R B R &5
R RGIT A M EIRGE AR, 3B R A8 7R H 2010—2019 AEARfL a3t 45 A T35
2.2 BRI
221 ZREIFME

CERTEM R AR 5 Briz 2R 7 i X SR S IR A48 AR 2 1 b A T A TRV, 2B A TR T PEAN A9
Tk, Hodr, CRTRIREE R ERAE AN 25 [ F Kol B R R T8 R ) (DA R T AR A < SOEA ) o R 2k 7y
TN I — R i 2 FEAE S 5, X — R0 7 TR AR Bl 4 T M B3 I 1 20 [ 4 25 RIA IR 450, A
FIRIIRE X M R BEAE T [ 25 SR Ak | B & o B A o AR T S0 AR SR A RO
W HAES 2 HAAH DGO ST i SEmh L, SRR Bk T A7 S S0 e A A AR S PR D BE i
WIIRE A A = T RESE ) T 5 B3 BE IR PR BT K 3 ) M AR B I FE AR AR R BRI 1 R,

SEIA GRS A A SRS B, F AR PP FE AR B R AR | TR 2
0, b A A A 2 R R ER B PPN R IR A R (R 2) o AL B IEM 4G A 1 & KT (45 R K
- FERBE K P58 A ACE DA AERE 32 R EGE T AT S HE AR, e R e e ansk 2 R .
222 FRE VAR

R MR BRI ] LR DA AR A 838 P~ DA R 5 22 (D AH B FH 52 o 2 3 A b S e i 3R e =2 ]
AHELAE T AR ELSE 00 0 DR RR L, I S R GE 2 B 5 R A e, A AU SE A T

http ; //www.ecologica.cn



10 # Wi 4. ZINRETR ] T S IR MR ) St R R 2 B A i —— DU AR A Bk 1] 4807
F1 RERERBNENRER
Table 1 Resource-environmental carrying capacity evaluation system
H sz D2 Habr)2 bR 5 Ak 3

Target layer

Criterion layer

Basic index layer

Indicator selection and processing

AR R AN
Evaluation of the importance

of ecological protection

SR A BT TR

Evaluation of the suitability

of urban construction

el A7 G F AT
Evaluation of the suitability
of agricultural production

ARG
RET 2

P AU

R

SR XA A

RS A3

IR

JK U5 18 5% T fiE
B

KERIFREE
-3

A=) 22 B 4 A
DIREE M

A U

=
g

DXz A

Wz

e

78

iz

KRR

B

Wy =NPP . F. (1 —Fpl_e )
W 25 R G R T TR 25 R 18

NP, o W AR AT 1T AGME P N OB W F
F M AT KR T

C=NPP,,,,, (1-K) (1-F )

C FK AR TR

K AT P R R

B=NPP,_ . F, . F oo (1=F )

B WA R R AR P ST R
Fo R T

M= /RKISCD F,,
M A AU R R 5 LS AHIB R R ENF;C
A 5 B 5 D kRS R R

S5 6 e T LU Ml B g 1 S R b T A7 190 B 2% 4 6 STk, 45 38 B -
EH0—6° 6°—15° 15°—25° >25° IUM254

RRER ) H AR 2L 00 5 9

K45 I AR AR B UEA T PR B IE 18 1E 2 R - T A 5 40
TS AR 22, AR 22> 200m A X 0K I R A e K 2 AR SR IR
- H IR S M AR R EETE 100—200m 22 [6) Y K30k 2 73 2% I 1
A F IR IR

Gy R B W B2 2 5 AR

THI=T-0.55(1-f) (T-58) ;

THI i AR5, T 2 H B (AR IR B ) |, f 02 ] a8 ST i
BE(%) ;

SR AR I B K IR B A B A T R A5
TG X b X R 5 6 3l 4R XL H B H Bk KU AR
F 3m/s 1 HE) R4 B R 3R 3RS

e b E bR S S8 X R BT (GB 18307—2015) Hh i 2 fY 1l 73
S0 ) ELAAR B

LR IEMIE IR S KRR M DU 5y & AR W L b 18 35 AN
BN SRI R Sy B IX SR TSR E 52 [ o A B sy

XA G5 Al A 2 B 3 B TR vT SR PO IR X AT A | AE AR A
AT A R 20 e T Tk s R SR FH B [ R S T VR T AR 4
8 H AR X )22 38 1 B < 20min ,20—40min . 40—60min ,60—90min ,
>90min, 570 5 P55

T I PR Sy 32 3 ) 45 % 3 DT 2 0, SR FH 4k %5 8 e i O 1k 1
B ¥ B AT N 455 BE R MR N 5 4 3.2 1 AR

G567 LU Ml s 1 S5 R b T A7 190 B %5 4 56 STk, 4 38 B 4
E M 0—6° 6°—15° 15°—25° >25° U454

LA £ G5 0y Rl 5 M M 4 A 7 B R
Sy Hes T G A S A, EHOR I & > 80% X
B, - MV R PEHEIRUR A5 5 60% < BYRb fr it <80% 1) X b, 144 i
SYRIE | A LA

SR 2 IR D05 1 51 R LU 9246 R B

AT QRTINS U 2 R SR R R OK B (S T 42
KRS RIAM 040 0 — M BR B R R A
%9,

B4 AR A = 0°C TSR, 75 I G, O 46 2 W 48 e IE
T CLUMERRE 5 17 100m “CIR BT 0.6°C BRI 0 % 0 1k
) WEIESBURIER AW AE Bk — I B 25 5 s

http ; //www.ecologica.cn



4808 GO O 45 %
H bz HENJZ bty TRV IS A 2
Target layer Criterion layer Basic index layer Indicator selection and processing
- e AR o e HUBUR 4R P i R A PR A IR IR AR
N b ’
AL HIRIET BRI 15 %%,
T 10d K A2k 3 o8 5 250mm 57 20d Bk B ik 5 o it
HARRKE FH 57 350mm FEi o — UK AR, — 4 B — A R A
— B
B () H Ry SRESE 3 3d LA L =35C, s 4k 2d =35C
e A E A —K=38CH— KT B — 4P B 3 L B it
2 30d BBl H oy — AR ;
B H B KU A B SR 17.0m/s SR XUH % e XU 3k 3]
R E BT 24.5m/s IERH 3 H—4E B 30d KL H B — A AR

H R—ARRKAE

x2 HERBKEERERER

Table 2 Evaluation index system of social development level in Fujian Province
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Fig.3 Resource-environmental carrying capacity of functionally oriented counties in Fujian Province
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Fig.4 Social development levels of counties in Fujian Province
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Fig.5 Coupled coordination types of counties in Fujian Province
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Fig.6 Interaction detection results for coupled coordination influence factors
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Table 4 The probing results of coupled coordinated influence factors
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