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Abstract In the context of high-quality development, in-depth exploration of the multifunctional
characteristics of characteristic agriculture and its collaboration/trade-off relationship is the key to promoting

the rural vitalization of rural areas in plateau and mountainous areas and achieving common prosperity. The
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study takes 129 counties (cities) and districts in Yunnan Province as research objects, establishes an
evaluation index system for plateau characteristic agriculture functions from four functional dimensions:
agricultural product production, ecological regulation, economic revitalization, and social security. The
Spearman method, bivariate local spatial autocorrelation, and other methods are used to measure the multi-
functional level, trade-off, and collaborative relationship of Yunnan plateau characteristic agriculture from
2010 to 2020. The K-means clustering method is used to divide the multifunctional zones of plateau
characteristic agriculture. Corresponding optimized development paths are proposed. The main results are
as follows: 1) The multifunctional agriculture with plateau characteristics is a specific reflection of the
practical situation of multifunctional agriculture at the global national level in small-scale regions. There are
differences in the spatial and temporal patterns of various functions, with production function initially
increasing and then tending to remain unchanged, ecological and economic functions steadily increasing,
and social function fluctuating slightly. The level of production and social function decreases outward from
the economic core area; The polarization of ecological function is obvious, with “low in the northeast and
high in the southwest”; The economic function has significantly improved, with an overall spatial pattern of
“high in the center, low in the surrounding areas, and scattered distribution of high-value areas”. 2) From
2010 to 2020, the number of trade-off zones between various functions, and each functional zone gradually
formed a cluster distribution from scattered distribution. Production and ecological functions are gradually
shifting towards coordinated development; Collaboration and trade-off relationship between production and
economic functions is stable; The balance between economy and ecological and social functions is mainly
based on mutual constraints, with each other growing and decreasing; The collaboration and trade-off
relationship between social functions, production, and ecological functions have gradually formed two
functional area clusters: the low level L-L collaborative area in the east and the H-H collaborative area in the
west; 3) Taking counties (cities) and districts as units, Yunnan Province is divided into four characteristic
agricultural multifunctional zones: agricultural production concentration zone, ecological optimization and
regulation zone, economic revitalization pilot zone, and urban-rural optimization and development zone,
and corresponding optimization and development paths are proposed. This study provides reference for the
development of characteristic agriculture in Yunnan Province and the economic and social development of
agriculture in other regions.

Keywords plateau characteristic agriculture; high-quality development of

agriculture; agricultural

multifunction; collaboration and trade-off; partition optimization
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Table 2 Evaluation results of different agricultural multifunction in Yunnan Plateau
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Table 3 Relationship between Plateau characteristic agricultural multifunction in Yunnan

Ay e A7 i Az A AT LR 2 4
Year Function Agricultural product production  Ecological regulation  Economic revitalization — Social security
A7 i A 1.00
Az A 0.02 1.00
2010
LU IR % 0. 24 *x* —0. 38 ** 1.00
2 PR 0.25 ** 0.17 —0.15 1.00
A7 i A 1.00
Az A 0.03 1.00
2015
LTI % 0.23 *x* —0.40 ** 1.00
G 0.40 ** 0.17 —0.16 1.00
A7 i A 1.00
Az A 0.08 1.00
2020
LT IR % 0.06 —0.46 ** 1.00
s 0.35 ** 0. 20 *x 0.13 1.00

T+ IR AE 0. 01K B L FEAH K.

Note: ** denotes significantly correlated at the 0. 01 level.
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Fig. 6 Spatial pattern of trade-offs and synergies between agricultural product production function and ecological regulation

function of plateau characteristic agriculture
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Fig. 7 Spatial pattern of trade-offs and synergies between agricultural product production function and economic revitalization

function of plateau characteristic agriculture
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Fig. 8 Spatial pattern of trade-offs and synergies between agricultural product production function and social security function of
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Fig. 10  Spatial pattern of trade-offs and synergies between ecological regulation function and economic revitalization function of

plateau characteristic agriculture
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Fig. 11 Spatial pattern of trade-offs and synergies between economic revitalization function and social security function of plateau

characteristic agriculture

2.3 EFNESHERAANSRFER I 2 I)EE
SR RN IEHE
2.3.1 K-meansRESEERF S K7k
A 5% H T SPSSPRO ) K-means % 25 7 #r
B, X 2020 4 129 A4~ B Crin) X i 4 lk 2 2 g 3F
Hr 45 48 FH K-means R ELSE 305K 25 550 B, AR 9 I
B R G Y RSB AR R
7 R 2 S R B, RO R . R
WG BB 2 N 4,38 [ GeoDA 1. 16 Bk %5 [H]

B MR K 129 A 58 500 4 i KA 4 A
FO M — R E AR RE RERZREH
035 25 8] 22 5 1, 4% W R A 1 AL o (B 45 SR 58 it 45
W R 4, T WA BRI AR T
FRAE SRS TG 42 72 D BE (0. 370 2) FEZEIN A 5 2
BEC0.719 3) FERIM K &L T T fE (0.343 7) FEZK
VAL 2T EE (0. 382 3) ¥ &g 3 i T Hifth 3 5255
BARNAMBE RN ES S AT H 20D &
R G 5



204 0 LN ES I Y NS S 4

2024 4F 55 29 %

R4 ETRESTHEFELRENLSEHEER

Table 4 Calculation results of standardized scores for each cluster based on cluster analysis

Titie X1 75| BRI ORIV

Function ClusterI ~ Cluster I Cluster Il Cluster IV
A= B E PR BE Agricultural product production  0.3702  0.2102  0.1931  0.2770
H AP YI6E Ecological regulation 0.687 1 0.719 3 0.4841 0.696 7
Z PR PR 241 fiE Economic revitalization 0.2240  0.1606  0.3437  0.1761
BRI fiE Social security 0.2214  0.1827  0.1213  0.3823
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Fig. 12 Multifunctional zoning map of plateau characteristic agriculture in Yunnan
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