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Spatial correlation analysis of land fragmentation and agriculture
development based on landscape indexes

HUANG Si-qin, CHEN Ying, ZHANG Ren-zhi, WU Wei, WEI Chen
( College of Resources and Environmental Sciences, Gansu Agricultural University , Lanzhou 730070, China)

Abstract: Based on the six land fragmentation indices from current land use map of Minle country in 2010, the
study aims to investigate the spatial correlation between land fragmentation and agriculture development, and provide a
reference for moderate scale of land management, using two principle component indexes that could present land fragmen-
tation according to the principle component analysis. The results showed that (1) the load value between the first princi-
ple component F; and the number of patch, patch density, average patch area and aggregation index were higher than
80.2% , which represented the area and distribution; the load value between the second principle component F, and the
area weighting shape factor, the area weighting patch fractal dimension were higher than 96.6% , which represented the
shape index. The bivariate global Moran’ index of F; — per capital net income of farmers and F; — added value of the
first industry were 0.449 and 0.442, respectively, which showed a positive spatial correlation between F'; and agricultur-
al development. (2) The bivariate global Moran’ index of F, — per capital net income of farmers and F, — added value
of the first industry were 0.467 and 0.5, respectively, showing a positive spatial correlation between F, and agricultural
development . Therefore, there was a positive spatial correlation between land fragmentation and agricultural development,
and they matched well in terms of spatial coupling.

Keywords: land fragmentation; spatial autocorrelation; landscape index; agricultural development
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Table 1 The Land Fragmentation Index in Minle County

F8AR Indicator

Z 1 Town BEH K By BEHOFHEA i AUmEOERE T T RUINAL 3 4% RAEZIREL
NP PD MPS AWMSI AWMPFD Al
F IR % Fengle Town 94 1.137 87.9507 5.9017 1.2249 94.7867
/K Hongshui Town 152 1.5488 64.5643 4.8477 1.2132 92.8452
FNIH Liuba Town 287 1.8352 37.9477 5.2441 1.2029 90.5989
REX % Minlian Town 340 1.9408 34.0044 4.2381 1.1871 88.6639
B F £ Nanfeng Town 100 1.0933 91.4688 3.775 1.1714 93.2791
T EH Nangu Town 184 1.8153 55.0878 4.7256 1.1996 92.7137
Z R4 Sanbao Town 102 1.3367 74.8094 4.0422 1.1829 93.6614
Jiif % Shunhua Town 85 1.2258 121.0991 5.2789 1.21 95.7643
B KA Xintian Town 198 1.487 67.2495 5.0951 1.2084 91.2374
K[ Yonggu Town 75 1.0456 186.79 2.1661 1.096 98.7303

HER 1 AR F IS X, IR & B e B0
22,20 340 A, HYORSHVA, Ry 287 A, 5 BUAH X R
M, 3K S & BN BEER 85 B 5 K, 43 0 R 1.9408
1. 8352, B ¥ °F 34 18 FL & /N, 43 A A 34. 0044,
37.9477, X UL R BX £ 55 75 IEE B He - 35 T B/,
82118270 W7 T2 =1 ORI 20 11381 2 N PSR R r N = A
S HLURIE 2 o 1 RIS 2 55 R T R
2 HUOE K, UL X = A S B TR AR AR AN AL
W], BEHCRAE B H5 50 BR ROHK £ o 88.6639 4b, i
¥IrE 90 LU I

2.2 HhABELSEMIEHRERD W

FIIFH SPSS19.0 X715 21 6 /> A Hs 41 8 £k 5% 0
FERCHATHISENE AT, 15 31 6 A5 A8 £ A 56 &
B, SEREM RAREX 6 MR MR A S
ANTRIRE BE (R AH SC M, A — 21 DL B A G R E0E
0.3, BP R E MG FE . Horp A 56 R B K
T RUMBUE R F 5 10 BRI 4e 4G5 5 0.977,
TR O 72 B8 e K 0 B B B8 i 5 B e 2R 4 1 3 %)
—0.878, DX LEAH I 5 1) F8 KR 50 WA SR 1 A R
BA mERARIME, fAEE F RN ES S5ITR.
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Table 2 The principal component factors

WIEFFIE(A Initial eigenvalues

BEHRIAY i Aar 777 Fll Extraction sums of squared loadings

FSr
Components At T2 TR/ % SR Z TR/ % A1t 2T % BRI 2ETTHRR %
Total % of Variance Cumulative Total % of Variance Cumulative
1 4.251 70.850 70.850 4.251 70.850 70.850
2 1.418 23.627 94.477 1.418 23.627 94.477
3 ERHAWMHESEREER
Table 3 Matrix of Principal components
B %ix BEH R BEHL BB 44 T AR T AINBIE AR 5 TRUMAL 3 4% RAERETREL
Components NP PD MPS AWMSI AWMPFD Al
1 0.967 0.936 -0.802 0.140 0.253 -0.904
2 0.058 0.159 -0.537 0.976 0.966 -0.334

H 2 2 AL, &0t E A s BT A A
HVRRAEAR A3 90 4.251,1. 418, AT e 07 223 5k
70.850% ,23.627% , A FE G 7 220 94.477% >
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0.114X5 — 0.274 X,
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0.482X5 + 0.012X

F =0.75F, +0.25F,
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Table 4  Principal components index for each town

EWSr FARE Uk B st Ry MES [y =R mife & R Ik [ 45
Principal Fengle Hongshui Liuba Minlian Nanfeng Nangu Sanbao Shunhua Xintian Yonggu
component Town Town Town Town Town Town Town Town Town Town
F, 1.06578 0.08312 1.13146 0.18726  -0.46174  0.15337 0.25832 1.10360 0.29459 -1.06036
F, 1.36847 0.36360 0.39821 -0.58804 -0.39130  0.12529 -0.15068  0.75179 0.47055 -2.34789
F 1.14145 0.15324 0.94814 -0.00656 -0.44413  0.14635 0.15607 1.01564 0.33858 -1.38224

e R B SR T A R BB LA R (8 B8, JEAER A0 & SUR 2 AL R BETE LA & SRR 30K AR .

Note: * The negative value here not means that the land fragmentation values are below zero, it represents that the land fragmentation degree is below the

average level.
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Fig.1 Cluster map between F; and regional economy index with Local Indicators of Spatial Association (LISA)

02.55 10 15 20km
O ——

F5 R NS

I, and per capitanet income

A

75 1) R I T X
I -
e
) L-A®
O 7Lm

Fyl5 el
F,and the first industrial added value

B2 F, EXBEFEFRSE(LISA)REE
Fig.2 Cluster Map between F, and regional economy index with Local Indicators of Spatial Association (LISA)
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Table 5 Bivariate Moran Index
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Fr—3— el N {E

F— R P AR Fy—— el e

F8F5 Indicator F| - per capita F, - the first industrial F, — per capita F, — the first industrial
net income added value net income added value
Moran’ 1 0.4490 0.4320 0.4670 0.5000
R I SE T i Z Test statistics Z 2.1199 2.2229 2.5793 2.8624
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