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The Spatial and Temporal Changes and Driving Mechanism of Cultivated
Land Conversion in Central Yunnan Urban Agglomeration From 1990 to 2020
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Resource and Environment in Western China of Ministry of Education s Yunnan Normal University s Kunming 650500, China)
Abstract: [Objective] By analyzing the evolution path, spatiotemporal variation characteristics, and driving
mechanisms of farmland non agriculturalization in the central Yunnan urban agglomeration over the past 30
years, theoretical basis is provided for the protection and precise management of farmland resources in the
central Yunnan urban agglomeration. [ Methods| Based on the land use data and statistical yearbook data of

the Central Yunnan urban agglomeration, the paper used methods such as gravity displacement model,
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change trajectory model, spatial autocorrelation analysis, and principal component analysis to reveal the
process and spatial distribution characteristics of farmland conversion to non-agricultural uses in the Central
Yunnan urban agglomeration from 1990 to 2020, as well as the main driving factors. [ Results ] (1) From a
temporal perspective, the non-agricultural area of cultivated land in the central Yunnan urban agglomeration
showed a fluctuating downward trend, with an average annual increase of about 4.55 X 10" around 2000
hectares converted to an average annual decrease of approximately 1.33 X 10° hectares, with the most drastic
changes due to policy, economic, and urbanization impacts. From a spatial perspective, the non-agricultural
conversion of cultivated land was concentrated in the central, eastern, southeastern, and northeastern
regions of the central Yunnan urban agglomeration. (2) Over the past 30 years, the non-agricultural
transformation of cultivated land in the central Yunnan urban agglomeration has tended to be balanced in
spatial distribution, with smaller regional differences in the non-agricultural transformation of cultivated land
and a more stable spatial pattern. (3) The cultivated land in the central Yunnan urban agglomeration was
mainly converted into forests and grasslands, with a small portion converted into construction land. Among
the variable cultivated land, 54.60% was related to grasslands, 29.33% was related to forests, and 4.64 %
was related to construction land, mainly occurring in the central, northern, southeastern, and northwestern
regions of the central Yunnan urban agglomeration. (4) There was a significant spatial clustering effect in the
non-agricultural transformation of cultivated land in the central Yunnan urban agglomeration, mainly
characterized by high-high clustering and low-low clustering. High-high clustering was mainly distributed in
the central, northern., and southeastern regions, while low-low clustering was mainly distributed in the
northwest, western, and southwestern regions. (5) The non agriculturalization of cultivated land in the
central Yunnan urban agglomeration was influenced by both socio-economic and natural conditions. The
state-owned agricultural population, fixed asset investment, and urbanization rate were the main driving
factors for the non-agricultural expansion of cultivated land in the social economy, with influencing
coefficients of —0.18, 0.11, and 0.10, respectively; The annual average precipitation and annual average
temperature of natural factors played a crucial role in the spatial distribution and expansion process of non-
agricultural land, with impact coefficients of 0.17 and —0.15, respectively. [ Conclusion] The results have
revealed the spatiotemporal change characteristics, evolution path, and driving mechanisms of farmland
converted to non-agricultural land in the central Yunnan urban agglomeration over the past 30 years. It plays
an important role in rational utilization and protection of arable land resources and ensuring food security in
Yunnan province, and to a certain extent, it can provide a decision-making reference for the protection and
optimization of arable land layout in the central Yunnan urban agglomeration.
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Fig. 1  Location map of the research area
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Table 4 Spatial evolution path of farmland conversion to
non — agricultural land in the central Yunnan

urban agglomeration from 1990 to 2020

Ay /4 O AR TP TR T wLEA
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Fig. 3  Centroid migration path of farmland conversion to
non-agricultural land from 1990 to 2020
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Table 5 Quantity structure of change trajectory types

75 Ak e 2 Y i FR/hm? H /%
o E B HE 2 376 307.53 64.99 %
T AE BB b 728 594.98 19.92%

e 4 S AR B b 409 422.38 11.20%
8 2R 10 B b 72 768.14 1.99%
W Bl T 69 552.27 1.90%
B
S 2
/—
¢ ’”%\p_/”w o
2 ¢ b a /;
z ¢
A
é ' E':"f " : ,{“
Y p g ﬂ/
S s
\ : ! . (J
>
%, iy
X««.\/’\‘\.\N « \;:}
\k‘\{,g

[ 11990—2020%F % 5& 7 #t #s
I 1590—20204F 3 ) ) B
I 199020204 75 3F B $ 3 9

4 HHTBUHRTZESFES

Fig. 4 Various farmland change trajectories based on sta-

I 199020204 Ak 7 5 47 25 B s

I 1990—20204F ¥ 48 2 i b
50 100km

ble mapping
24 EPEHHHEMBERKOZTES S

A SRy A AH S 3 B R & T T R AR A Ak
SR EAMER p HH 0,2 84K 77.40, 1, F8 %0 K
0.62, it B b 3ok i B B 1 Al A Ak A7 7 B 35 19 2 )
KFR LIRS oA E R B 1 0 25 ] SR AR

F &5 R T L 3R T R B b TR A T A A
R REMR—MEERNL, F—RBETEEN
A7 T JE HP 3 T AR ) H R R b % AR R R R P LR
S AR NS )= NI E R SIRASE S SN 2 =N < 9 (= AN
o/ =0 S (1R 1R < S o S0 W i o o N N
A B A e R B e B T S T8 B
B BEEL AR IR 2R AR A b T B Y R AR
MARE RN, RESMER TR HEX B,
%P L i B 5 v ISR A AR b T P L A
VO R A A, ARG A AE T LR R B
2.5 ERETHMMIERKNERII DT
2.5.1 WMFHRFEZE 54 5 SPSS 26 FAfXfik
WU PR #EAT 85T A BT JE S AR 8 AR (R 1) /N R0 2R
FRUJT 22 BTER A 1) KN 0E F 000 DB, e B 4 2R
INGRRIEE =1 HooT ik 3 Bt E & T 94.76 Y0 (19 i 4
B 2AGE6) AL 145 2 F R 1 B3 simk Kk
F) 94.76 %6 , AT HEAS S B A E AR AR A5 B . R £

24N R AR RSk 13 AN, AT SR
0T

45 3 B 43 288 ey A B 280 A R 50 0 R/ AT 4y
Tt AL B TEL P 38 7T AR B A e AR IR B T 2 A By
PR PR, MR 7 al, Fa04 1 X1.X3,
X4.X5.X6,X7,X8,X9.X10,X11 Hyfj#% R # >
0.89 R 2R, ¥y 54k 23 /K - BN 28 B K J v B35 A 5K
UEL AR A g o A SRR, ERsr 2(Z
X12.X13 WM R2E >0.84 W R, W25 AR
JEAH G, B L AR &

R A8 =2 B 3 4 A AN 6 1 43 2R fer (B (R D)L T
BRI 1 EWRA S8 2 ERASIESRER N,
F1=0.28X1+—0.21X24...4+0.15X12+—0.07X 13
F2=0.23X1+0.47X2+...+0.58X 124+ —0.59X 13

SR 5 A B 1 AR R Ak T BB o AL AL 3 S 5 S Ly
5533 3k 2 HE AT 281 10 9 43 B, 4 A 2k M IR0 I
PR

F=0.78F1+0.17F2
Y=—0.02X1—0.18X2+0.10X340.07X440.07X 5
+0.06X6+0.07X7+0.11X8+0.04X +0.06X 10
+0.06X11—0.15X12+0.17X13
2.5.2 ERFHAH AT At BIR R R, AR B
A RBUE N E M, RBUR/INAT B 5 B AR
[ PR R DGR, I B MR A R DR AR ik b 1 AR k)R 2 E
MR R, 454 X FrRRME X KN

FAE B Al B b A AR Ak B 52 M RBOR T 40T

FH % 8 AT, Aok N 11 B A [ 52 06 7 4% 06 Rk
MR B AR AR LY 3 A RN R R R4
XHH=0.10, Jorb, A B 58 0 Ak 2R 5 8k
R AR ALY ¢ 2t 5L TE AF O L BIVRE 25 [ [ 52 95 7= MR
Hi b 3 Bk AR AL BLG I . Ak A 1 5
Mo AR A AR A AR 5, B Al A P b, Bk i Al e Ak T
A b, &R B4 X E >>0.05 {H<C0.10 # 52 i K
T AR 2 fE RAEE  GDP B B A &
b =R R 7 AR PR 3 S e B b R AR Ak
BN I 5 Bk Al R A AR e B IE ARG, RO DL |
S R T 50 b i 3 o Bk e R A . R B xt
{E<C0.05 5 K, A0 4% Tolk r= {8 AR A FT L B6 0 ik
PR 28 0k A A b 11 5% e B R A/ . Herp, Tl R {E
5B b AR A Ak 2R B TE AR G , B ™ (i 1 n 42 i
Mo AR A AL B 3K 5 SN 5 AR A £ DU 5 AR DG, B
SN U e — R LA B A i R R

http: // stbexb.alljournal.com.cn



CHER:]

M ARAF 19902020 45 L rb Ik 7 FHE B 3t 1 o 1 i 22 78 A R i B K 5l AL o 9

.....

FINK

R R R
|||||
aaaaaa

-

rrrrrr

FHX
B =R
[ #feex
I %
I R
as

100 km

RS RS R

11111

B 5 1990—2020 FiEAHHHEHMIERNLAN LISA BRER

Fig. 5§
1990 to 2020

A 9 40 S TR RBE LGDP B
W R E B A AR Tk EAR R X
WA &R, RIEG T E% (K 9),1990—2020
AL v AR TR A A E RO RS i 1.17 X102
JCL. K S SEEAEE RN 1.07 X 104278, GDP ¥ 1.46
X 10270, B 3 A0 2.21 X 10° 42 76, b 7= (8
Hahn 2.54 X 10° 4270 WF B A B 1,07 X 10° 4278,
FRAT = B 265,35 J7 g, Tl = A3 1.04 X 10"
{¢.TC . TR B3 v kT A s P MR T . FR

Local cluster map of farmland conversion to non— agricultural land in the central Yunnan urban agglomeration from

AT L R T A R R R R T B R b A W
Yok, A Y oK B S A, AR KRR
AR R R T RE A B AR Atk BN T R A
FT 3T A 3 R e DX B g 4k 2 2 SR KOS . HE g 4R %
1990 4FF] 2020 4F L 36 7 #F 19 Al A H 322 358.17
TG4 R 1990 4R 19 17.71% E T3] 2020 4
) 59.81 %, i A T3 658.92 J7 A, [l B39, 3
3 T R B b T AR 2 ST v/ J 1S T A A R R b T AR R
& AR AR,

http: // stbexb.alljournal.com. cn



10

7K PR A 55 38 %

PRI AT AL Al sl > 3k i A 5 08 i K Y
e 0P T R B AR A AL (AR N PR R
£6 ERHWMSRMER

Table 6 Table of main component features and contribution rates

BN BOR 45 R B R R, P 3 T BE A B b 1 AR
30 ALK,

R LN GE SRR ) U 3 53
FHAEAE TR/ % STk R/ Y% FHEAE TR/ % STk R/ %
1 10.173 78.256 78.256 10.173 78.256 75.829
2 2.146 16.507 94.763 2.146 16.507 94.763
3 0.492 3.785 98.547
4 0.107 0.820 99.368
5 0.081 0.626 99.994
6 0.001 0.006 100.000
7 1.286E—15 9.894E—15 100.000
8 4.360E—16 3.354E—15 100.000
9 2.097E—16 1.613E—15 100.000
10 9.603E—17 7.387E—16 100.000
11 —2.778E—17 —2.137E—16 100.000
12 —2.945E—16 —2.265E—15 100.000
13 —6.279E—16 —4.830E—15 100.000
x7 FHSHEEIER *8 FMEFRHUEHFR
Table 7 Main component load matrix Table 8 Sorted by impact factor coefficient
7 F A1 F R 2 %5 A B4 R HE
X1 0.893 0.335 BAN —0.02 0.02
X2 —0.671 0.676 V3PN —0.18 0.18
X3 0.959 —0.176 W AR 0.10 0.10
X4 0.992 —0.032 GDP 0.07 0.07
X5 0.998 —0.024 0 B SE 0.07 0.07
X6 0.997 0 HLez¥HAE B A 0.06 0.06
X7 0.982 —0.074 WeRERHEE 0.08 0.08
X8 0.970 —0.231 A e - R 0.11 0.11
X9 0.994 0.108 Tk 0.04 0.04
X10 0.939 —0.005 MR & 0.06 0.06
X11 0.997 —0.010 Al 7= 18 0.06 0.06
X12 0.467 0.848 1 2 IR —0.15 0.15
X13 —0.214 —0.868 AE R K B 0.17 0.17
x99 HEZFHEESIT
Table 9 Socioeconomic factors statistics table
_ NV 3 YNV Y4 GDP/ WL/ WMEA/ WMEER EAEER™ Tlh™E/ Rers/ Rb=E/
TA TN /% ¢t et fZ5t &/ T ®HR/MLC f¢.58 Jimg ¢t
1990 4 1536.80 1264.70 17.71%  495.63 44.29 54.74 66.79 32.37 301.92 472.65 82.20
1995 4F 1597.10 1283.57 19.63%  696.15 90.78 65.55  305.68 170.15 507.05 484.92 106.57
2000 4F 1738.80 1360.00 21.80% 109593  153.46 109.16  770.35 224.57 1.331.20 425.31 155.62
2005 4F  1947.60 1511.30 22.39% 2326.20  273.88  273.88 1680.71 386.26 2 661.40 534.61 470.04
2010 4 2026.60 1553.30 23.36% 4 740.35  841.14 459.47  3851.38 1 232,02 5150.15 594.61 896.52
2015 4F  2136.30 1163.86 38.41% 8631.36 1625.73 892,50 10 002.03 7 440.72 7 360.91 762.68  1616.12
2020 4 2195.72  906.53  59.81% 15073.95 2257.86 1126.27 10810.28 11 771.61 10 702.85 735.00 2 624.89
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Table 10 Natural factors statistics table

Ay /AT AR/ C AR K /mm
1990 16.29 946.34
1995 16.18 935.00
2000 16.88 932.41
2005 16.93 814.35
2010 18.51 807.39
2015 17.10 1 024.72
2020 17.32 781.01
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