Operations Research and Fuzziology 2% 5H00]2%, 2025, 15(3), 580-593 Hans X
Published Online June 2025 in Hans. https://www.hanspub.org/journal/orf
https://doi.org/10.12677/0rf.2025.153186

-EI-

FRELFMA USRI ERE R RKFH
X1 = 1 S RASRE R

R, & M
R TR R, L

Wk H . 20254F5 220 FHER: 20254F6 200 &4 HI: 202546 H27H

HE

REEFARIVERERER —BEEMRERES. ZEH T HAGE. Dagum#t g R, Kernel&
Bl THZE B &V 20108 ~20234F F BRZ 25 AL E R IR R E R BKFR X HE R ENS B
B, FARN: REEFSRIERERBALGZR LR RN “REEWEL. FEBIH®”
“TRIENES” BIRHE; RERRBANEZRESERER, XBEAEREERNFRESREFHORR:
R XEHE “ RERERS” , RIELBFERBXEREIZERER “MEEZR” ; BEFEEETA: 2010
Fr2023FEENPFXBIARELTTET T KB DBINRFE Az #m “ SHEFILFRRA” ;
ERVFERERBAT, 20X RBKFLER L&Y, 20 XER TRAKEHE, My a5
KPEHE; R, EERETENE T AR R TTRERBEEASRE. KK, RIIMLFIAZ)
AERTREL, BrEELFSRIERERERZRIE LR

K §EiA

W%, DagumZE B R, Kernel® Efhiit, KRZBEF, RUFRHEERBKTE

Regional Differences and Dynamic Evolution
Trajectories of China’s Low-Altitude
Economy Modernization and High-Quality
Agricultural Development Levels

Duannan Zhao, Ying Qian

Business School, University of Shanghai for Science and Technology, Shanghai

Received: May 22"9, 2025; accepted: Jun. 20", 2025; published: Jun. 27, 2025

SCE%IEJ B 5, BB s e R BUAR A S AR ol v S A R A ST f) X 2 e 1 5 3 3SR ). 32 % R
%%, 2025, 15(3): 580-593. DOI: 10.12677/0rf.2025.153186


https://www.hanspub.org/journal/orf
https://doi.org/10.12677/orf.2025.153186
https://doi.org/10.12677/orf.2025.153186
https://www.hanspub.org/

B, B

Abstract

The modernization of the low-altitude economy and the high-quality development of agriculture
are urgent and arduous tasks. This paper employs the Entropy Weight Method, the Dagum Gini co-
efficient, and Kernel density estimation to quantitatively assess the regional differences and dy-
namic evolution trends of China’s low-altitude economy modernization and high-quality agricul-
tural development from 2010 to 2023. The study finds that: in terms of overall differences, the low-
altitude economy and high-quality agricultural development exhibit the characteristics of “signifi-
cant initial equalization followed by slight differentiation” and “strongly fluctuating convergence,”
respectively. The intra-regional differences of both dominate the overall disparities, while the in-
ter-regional differences form a pattern of temporal reversal and competition. Specifically, there is
an “anti-overtaking convergence” among regions in the low-altitude economy, and an “M-shaped
game” in inter-regional differences of high-quality agricultural development. According to the Ker-
nel density maps, from 2010 to 2023, the low-altitude economy in three different regions has shifted
from “being driven by a few top players” to “the collective improvement of multiple players”. In the
context of high-quality agricultural development, the developmentlevels of most regions have been
on the rise, with many areas emerging from the low-level stage and advancing towards the mid-to-
high-end. However, the frequent changes in peak values highlight the complexity of the sustainable
development process in different regions. In the future, we should introduce a dynamic spatial
panel model to reveal the spatial interaction effects between the low-altitude economy and high-
quality agricultural development.
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Figure 1. Process framework diagram
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Table 1. Indicator system for low-altitude economy development level
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Table 3. Partial results of the measurement of low-altitude economy development level (2010~2023)
Fz 3.2010~2023 FRZEF A BKEMNEIBH LR

2010 2011 2022 2023 ¥iE SERHEE
TR 0.156 0.190 0.702 0.745 0.469 12.08%
ot 0.259 0.279 0.571 0.636 0.468 7.06%
wyli| 0.127 0.139 0.741 0.768 0.460 14.44%
WL 0.265 0.334 0.537 0.595 0.458 6.46%
b= 0.207 0.226 0.675 0.733 0.452 9.85%
FM 0.148 0.175 0.700 0.717 0.449 12.50%
iR 0.226 0.267 0.619 0.676 0.447 8.65%
L35 0.156 0.199 0.655 0.614 0.445 11.16%
=R 0.334 0.326 0.532 0.555 0.443 3.87%
H 0.138 0.197 0.487 0.600 0.441 12.45%
Wk 0.160 0.124 0.753 0.806 0.435 13.36%
3t} 0.215 0.194 0.627 0.704 0.434 9.58%
g 0.157 0.197 0.674 0.798 0.433 12.73%
=M 0.182 0.192 0.694 0.770 0.420 11.19%
2 0.185 0.236 0.619 0.676 0.420 10.18%
Wik 0.113 0.140 . 0.605 0.598 0.413 13.72%
I 0.142 0.193 0.648 0.720 0.407 13.76%
WIEE 0.096 0.137 0.709 0.694 0.401 15.92%
LT 0.184 0.184 0.616 0.718 0.398 10.87%
Vi 0.086 0.109 0.683 0.782 0.392 17.57%
T 0.169 0.189 0.612 0.738 0.390 12.10%
WiE 0.139 0.167 0.580 0.702 0.389 12.74%
TE 0.074 0.115 0.649 0.698 0.389 10.38%
by 0.158 0.167 0.580 0.710 0.380 12.09%
iiyiii] 0.143 0.152 0.655 0.773 0.379 13.17%
S 0.127 0.186 0.559 0.766 0.374 14.61%
bioxe] 0.137 0.160 0.607 0.799 0.369 13.78%
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sk
EY;S 0.091 0.110 0.611 0.691 0.366 17.30%
T 0.138 0.149 0.505 0.509 0.358 11.13%
i 0.209 0.159 0.614 0.701 0.357 10.04%
il - 0.060 0.061 0.697 0.552 0.278 11.27%
£H 0.161 0.182 0.630 0.695 0.410 11.79%

Table 4. Measurement results of the high-quality development level of agriculture (2010~2023)
= 4.2010~2023 FRW SHRELRKFEUELER

AT SRR
B mmmpe  ORAE RS RBRIE REARE SR
(0.226) (0.117) (0.105) (0.159) (0.393)
2010 0.231 0.049 0.073 0.039 0.031 0.038
2011 0.247 0.035 0.093 0.046 0.039 0.034
2012 0.249 0.051 0.066 0.046 0.049 0.037
2013 0.257 0.059 0.066 0.046 0.049 0.037
2014 0.234 0.063 0.036 0.051 0.046 0.039
2015 0.353 0.077 0.041 0.053 0.066 0.116
2016 0.351 0.068 0.044 0.057 0.060 0.121
2017 0.365 0.078 0.055 0.057 0.053 0.122
2018 0.459 0.087 0.070 0.072 0.072 0.159
2019 0.538 0.100 0.085 0.083 0.103 0.168
2020 0.572 0.112 0.088 0.094 0.110 0.168
2021 0.630 0.114 0.087 0.101 0.113 0.215
2022 0.648 0.121 0.082 0.111 0.094 0.241
2023 0.681 0.134 0.086 0.114 0.085 0.262
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Figure 2. Overall differences, sources of variation, and contributions between the modernization of the low-altitude economy
and the level of agricultural green development
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Figure 3. Intra-regional differences across different regions
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Figure 4. Inter-regional differences across different regions
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Table 5. Dynamic evolution characteristics of low-altitude economy modernization development level
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Figure 5. Three-dimensional kernel density of low-altitude economy modernization development levels across different regions
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Figure 6. Three-dimensional kernel density of high-quality agricultural development levels across different regions
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