55 45 55 12 1 S & 7 i Vol.45,No.12
2025 4F 6 H ACTA ECOLOGICA SINICA Jun.,2025

DOI; 10.20103/j.stxb.202408191953
B, BRI, B, R AR D aR e, v B 3ok il s 1) D) e i A P g i R LS i PR R A A5 2241, 2025,45(12) :5811-5823.

Huang X, Wang H W, Wang C, Wu J H, Yi S Y.The evolutionary game process and influencing factors of territorial spatial functions at county level in
China.Acta Ecologica Sinica,2025,45(12) :5811-5823.

FEESBELZENRENEFIELEZMEE

41,2 _— 1,2, w12 2 m 1,2 31,2
% AV IR R O R T gk
1 T 2 Hb B 5 3 BB 22 B, B RSE 830046
2B KGNS AR K E S TR E, BEAST 830046

T [ 2 W DR B R 23 A1 A AN S B E L 32 NS SR ) 5 S B 1 28 ) D REAL T SR 2R I TR S 4R
5 1] - 2 18] Dy RE 8 A 2 e S HC RN DR 0 S B ] s [ oo it A R O EE 2, DA [ 2844 S ELICFAST o 9], 2 T 22 U
P [ R A2 B A 1980—2020 4[] 23 [A] D) REGE AL 2R 1 A , Iz F 2k T e DS i) M BRI a2 R U1 ) 4 2 (7] Dy g i
RS R N 3, S 2R ARWT . (1) WP 300 Il v ] B3] 22 () D BE 32 S (AR S R R B TE MR | 1 00 B L ) U AU AR
£,2000—2010 4FJ2 [ FR I RURNEZR 5 KL A RTINS 30 (2) I 25 () D RE T A (g e A ARG 3 38 IE A IR 2 O = (H s fb 1 g i
PEAEWI LI R B 35 22 5% 0 (3) RO WAL AR o 2 W) ] - 22 (i) By B s A g i R 9 = S IR 80 — 25, (AR T RBCR AT
TE2E 5 Mo R R E R E B o B3

SRSREAAD « [ -2 (] D RE ; WAL PSR A s R e D R 5 v L ek

The evolutionary game process and influencing factors of territorial spatial

functions at county level in China
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Abstract: A complex game situation among territorial spatial functions has emerged due to the various forms and unequal
spatial distribution of these functions, as well as the characteristics influenced by human demands. To achieve the high-
quality development of territorial space, it is important to understand the evolutionary game process and influencing factors
of territorial spatial functions. A national assessment is necessary to address these issues, but there is a lack of such research
due to the high data requirements. Given this, this research takes 2844 county units in China as an example and
quantitatively evaluates the evolutionary game process of territorial spatial functions from 1980 to 2020 based on multi-source
geospatial data. Then, an optimal parameters-based geographical detector ( OPGD) model was applied to identify the
influencing factors of the evolutionary game process of territorial spatial functions. The main findings include the following:
(1) During the study period, the dominant game type of territorial spatial functions at county level in China was a positive-
sum game, and the game intensity showed an inverted “U” change, with 2000—2010 being a turning period for the game
type and the game intensity. (2) The evolutionary game process of territorial spatial functions was dominated by low-
intensity positive-sum games. However, there were notable disparities between the two sides of the Hu Line in the

evolutionary game process of territorial spatial functions. Specifically, the region east of the Hu Line had a high level of
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urbanization, a high game intensity, and strong conflict over territorial spatial functions, manifested as a zero-sum game at
the expense of agricultural space. The region west of the Hu Line had the widest distribution of game type and conflict type
between territorial spatial functions, but the game intensity was low. And the region along the Hu Line was the most variable
region of game type and game intensity, and the region with the highest degree of synergistic development of territorial
spatial functions. (3) The evolutionary game process of territorial spatial functions at the county level in China was
influenced by the integrated effects of natural environment, economic dynamics, and social development factors. On both
sides of the Hu Line, the primary factors influencing the evolutionary game process of territorial spatial functions were
largely the same. Nevertheless, their role varied, with social development factors having the biggest impact. These findings
can provide effective information for achieving high-quality development of territorial space and regional sustainable

development.

Key Words: territorial spatial function; evolutionary game process; influencing factor; China county
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Table 2 Indicator system of influencing factors in the evolutionary game process of territorial spatial functions
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Fig.1 Identification results of game types and game subjects of territorial spatial functions at county level in China
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Fig.3 Landscape pattern change intensity at county level in China and landscape pattern change intensity of territorial spatial functions
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Fig.4 Measurement results of the game intensity of territorial spatial functions at county level in China
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Fig.5 The evolutionary game process of territorial spatial functions at county level in China
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Fig.6 Factor detection results of the evolutionary game process of territorial spatial functions
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Fig.7 Interaction detection results of the evolutionary game process of territorial spatial functions
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