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Spatiotemporal evolution of land ecological security in Zhao'an County
during poverty alleviation

LIU Jianling, LI Shengpeng, FAN Shenglong”
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Abstract: Changes in land use structure and methods during regional poverty alleviation have significant influence on land
ecological security. Zhao'an County, Fujian Province was selected as the study area. The land ecological security status of
Zhao'an County in 2014 and 2017 was evaluated by means of spatial principal component analysis. The spatial and temporal
evolution characteristics and drivers of land ecological security in Zhao'an County were identified through the methods of
using spatial autocorrelation analysis and geographic detectors factor. The results showed are as follows. (1)The land area of
higher ecological security (IV and V) in Zhao'an County presented a decreasing trend from 2014 to 2017 with a decrease of
about 33.41%. (2) The spaces of ecological safety of land demonstrated a positive correlation, agglomeration and distribution,
and showed a trend of increasing from south to north and decreasing from middle to east and west in Zhao'an County in 2014
and 2017. (3) Human factors were the main factors that changed the state of land ecological security during the poverty
alleviation period in Zhao'an County. According to the research, the land was generally in an ecologically safe state in
Zhao'an County, but the ecological safety level of some land was reduced, and the regional unsafe land accumulation effect
was significant. It is recommended to strengthen the coordinated governance of regional land ecological security, adhere to
the equal emphasis on poverty alleviation and development and ecological protection, and make a great effort to achieve
ecological protection and restoration in related to poverty alleviation and rural rejuvenation.
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Table 1 Standardization of land ecological security evaluation indicators
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Table 2 Grading of land ecological safety assessment in Zhao'an
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Table 4 Land ecological security principal component eigenvalues and contribution rate in 2014 and 2017 in Zhao'an

' Al AE Ji ZTTRRFR Y% FIF TR %
ED%y
2014 2017 2014 2017 2014 2017
1 0.0783 0.1172 44.08 48.19 44.08 48.19
2 0.0343 0.0394 19.31 16.17 63.39 64.36
3 0.0207 0.0295 11.67 12.11 75.06 76.48
4 0.0176 0.0220 9.92 9.04 84.98 85.51
5 0.0098 0.0150 5.53 6.16 90.51 91.68
6 0.0071 0.0105 4.01 431 94.52 95.98
7 0.0052 0.0052 2.90 2.13 97.42 98.12
8 0.0046 0.0046 2.58 1.88 100.00 100.00
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Table S Area statistics of different land ecological security levels in 2014

L I II i v \4
#/km® L% R /km® te1/% MBVkm® /% MBkm® % 1A /km’ te1/%
75 5EHH 1.3041 0.1010 1.0980 0.0850 2.4903 0.1929 10.3176 0.7990 122.5152 9.4881
DY #R L 17.2260 1.3340 6.1659 0.4775 18.6831 1.4469 28.9809 2.2444 32.0652 2.4833
il 2 10.4094 0.8061 0.8334 0.0645 6.7014 0.5190 7.6914 0.5957 10.1124 0.7831
RV 5.3325 0.4130 0.5643 0.0437 2.1276 0.1648 1.2105 0.0937 0.0459 0.0036
AN 2.9862 0.2313 2.6424 0.2046 9.8838 0.7654 28.4337 2.2020 85.5783 6.6275
R %i 2.2419 0.1736 0.6534 0.0506 2.7603 0.2138 8.3106 0.6436 66.4425 5.1456
IR 7.2405 0.5607 1.3968 0.1082 6.8895 0.5336 21.6081 1.6734 53.4735 4.1412
KP4 3.2238 0.2497 3.3597 0.2602 33.9912 2.6324 81.4401 6.3070 26.3547 2.0410
BB 2.2104 0.1712 1.2060 0.0934 4.8006 0.3718 16.1883 1.2537 124.6797 9.6557
&A S 7.2810 0.5639 3.8250 0.2962 5.0661 0.3923 5.0661 0.3923 63.0297 4.8813
HVEZ 5.4216 0.4199 29.2725 2.2670 18.5004 1.4327 0.0711 0.0055 0.0900 0.0070
[lipikst 4.6971 0.3638 1.3338 0.1033 10.9107 0.8450 22.6872 1.7570 26.6868 2.0667
#wy 0.9675 0.0749 0.6039 0.0468 4.2813 0.3316 13.6584 1.0578 27.5544 2.1339
M 2 3.2292 0.2501 0.8595 0.0666 7.0560 0.5464 14.8779 1.1522 23.2776 1.8027
Vi et 16.1703 1.2523 1.6650 0.1289 16.7562 1.2977 21.5676 1.6703 50.9211 3.9435
ait 89.9415 6.9654 55.4796 4.2966 150.8985  11.6862 282.1095 21.8477 712.8270 55.2042
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Figure 2 Map of land ecological security level in Zhao'an in 2014 and 2017
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Table 6 Area statistics of different land ecological security levels in 2017
L I 11 11 v \%
T #/km? LbA51/% TR /km? R THFY/km? R THFYkm? LB A51/% TR /km? LbA51/%
FEH 0.3645 0.0282 4.5423 0.3517 1.4175 0.1098 7.3620 0.5701 124.0479 9.6052
VYA 29.9484 2.3190 8.0019 0.6196 54.3924 42117 10.6506 0.8247 0.1449 0.0112
gl % 20.6541 1.5993 2.9250 0.2265 9.6336 0.7459 2.5092 0.1943 0.0333 0.0026
[FaRrekel 6.6618 0.5158 1.8603 0.1440 0.7605 0.0589 0.0000 0.0000 0.0000 0.0000
AN 4.1661 0.3226 9.6210 0.7450 59.7924 4.6298 55.9107 4.3293 0.0288 0.0022
=Bk 0.4041 0.0313 5.6682 0.4389 1.0881 0.0843 1.2438 0.0963 72.0054 5.5755
TR 20.0943 1.5559 2.6001 0.2013 40.8951 3.1666 27.0531 2.0948 0.0144 0.0011
PN 5.5899 0.4328 13.3479 1.0335 117.1440 9.0706 12.2958 0.9521 0.0576 0.0045
B B 3.1239 0.2419 6.1065 0.4728 5.8410 0.4523 57.4263 4.4466 76.5828 5.9299
SRS 11.7009 0.9060 8.0748 0.6252 1.9161 0.1484 7.2630 0.5624 55.3266 4.2840
SFE7 9.2385 0.7154 2.1195 0.1641 34.9695 2.7077 7.0389 0.5450 0.0000 0.0000
[LipkCEs 19.4580 1.5067 5.4396 0.4212 41.1984 3.1901 0.1908 0.0148 0.0144 0.0011
83 3.9006 0.3020 3.5307 0.2734 38.7108 2.9974 0.9306 0.0721 0.0018 0.0001
M 2 8.9874 0.6959 8.0955 0.6268 32.2191 2.4948 0.0000 0.0000 0.0000 0.0000
4 40.5540 3.1402 4.7790 0.3700 16.2900 1.2614 42.5268 3.2929 2.9763 0.2305
B 184.8465 14.3130 86.7123 6.7143 456.2685 35.3296 232.4016 17.9952 331.2342 25.6480
R 20142017 LA SRS Z R (km?)
Table 7 Land ecological security level transfer matrix (kmz) from 2014 to 2017
2014 4F/2017 4E I il il Y \
1 76.9050 7.3404 4.0833 0.9792 0.6336
1I 16.0803 8.2161 26.8650 2.4984 1.8198
111 51.4755 26.9757 58.6746 10.3500 3.4227
\Y 27.0288 27.9630 188.5977 25.6113 12.9087
\Y% 13.3659 16.1973 177.9858 192.9141 312.3639
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Table 8 Local Moran’s I cluster statistics for ecological

security (%)
Ay HH 7 HL 74 LH % LL 7
2014 22.3096 0.0029 0.0205 14.1460
2017 30.9825 0.0022 0.0093 14.0761

Figure 3 LISA classification map of land ecological security in Zhao'an in 2014 and 2017
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Table 9 Geodetic detector factor detection results in 2014

C1 2 C3 Cc4 Cs5 C6 Cc7 C8

C1 0.0676

e} 0.3536 0.3074

c3 0.2026 0.7889 0.1325

Cc4 0.5401 0.7888 0.7365 0.5394

C5 0.2784 0.6348 0.4559 0.5536 0.2027

c6 0.1506 0.6293 0.3588 0.6127 0.3028 0.0779

C7 0.1450 0.4220 0.2072 0.5451 0.2186 0.1439 0.0718

C8 0.1736 0.4597 0.2802 0.5573 0.2426 0.1858 0.1289 0.1068
R 10 2017 FHIBIRN [ EFRME R
Table 10 Geodetic detector factor detection results in 2017

Cl c2 C3 C4 cs C6 Cc7 C8

Cl 0.0537

2 0.7243 0.7019

3 0.8114 0.8242 0.7887

c4 0.6549 0.7788 0.8677 0.6484

C5 0.3552 0.8447 0.9150 0.7105 0.3039

C6 0.4531 0.9094 0.9167 0.8556 0.4911 0.3967

C7 0.1766 0.7593 0.8357 0.6682 0.3221 0.4628 0.1253

C8 0.1764 0.7343 0.8267 0.6544 0.345 0.485 0.1802 0.1304
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