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Fig.1 Overview of the study area
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Fig.2 Extraction technology flow of crop

planting structure information
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Fig.3 Precise boundaries of agricultural land
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Tab.2 Variable selection and classification of influencing

factors of cultivated land planting structure
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Fig.5 Confusion matrix verification diagram
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Fig.7 Radar diagram of single factor influence on planting structuree
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Tab.3 Detection results of factor interaction on spatial differentiation of rice planting structure in the study area

e WA TR XA A AT
Tl T2 73 S1 Ll 12 M1 m2 M3

T1 0.004 033

T2 0.016 962 0.004 081

T3 0.008 429 0.007 411 0.000 502

Sl 0.007 304 0.006 166 0.001 678 0.000 432

L1 0.041 717 0.009 812 0.004 105 0.004 063 0.002 004

L2 0.088 243 0.091 404 0.012 567 0.011 400  0.029 229 0.007 132

m 0.005 254 0.018 111 0.008 057 0.006 923 0.037 400 0.090 287 0.003 847

M2 0.005 476 0.018 063 0.006 681 0.006 242 0.033 295 0.048 414 0.005 150 0.002 984

M3 0.004 914 0.017 787 0.007 538 0.006 601 0.039 840 0.087 272 0.005 002 0.005 008 0.003 504
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Tab.4 Detection results of factor interaction on spatial differentiation of maize planting structure in the study area

KT I 21T R X fir 45 EHAM
T1 12 13 S1 L1 12 M M2 M3

T1 0.040 830

T2 0.041 058 0.040 814

13 0.052 371 0.051 900 0.000 202

S1 0.984 690 0.984 639 0.001 472 0.000 435

L1 0.041 024 0.041 027 0.002 324 0.004 109  0.001 010

L2 0. 140 668 0. 140 636 0.002 541 0.004 039  0.008 257 0.001 061

M 0.054 685 0.054 736 0.047 543 0.196 965 0.030 768 0.164 113 0.029 639

M2 0.044 739 0.044 789 0.021 952 0.051 857  0.023 443 0.070 335 0.044 740 0.014 718

M3 0.984 641 0.984 693 0.002 291 0.002 524  0.057 919 0.006 701 0.984 642 0.051 806 0.000 631
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Tab.5 Detection results of factor interaction on spatial differentiation of vegetable planting structure in the study area

KT I 21T AT DX Aoz 24 A
T1 12 13 S1 L1 12 M m M3

T1 0.002 609

2 0.003 882 0.002 337

T3 0.004 615 0.003 920 0.000 204

S1 0.003 755 0.003 153 0.000 590 0.000 173

L1 0.009 419 0.004 228 0.002 063 0.002 039  0.000 939

12 0.013 027 0.012 356 0.000 518 0.000 462  0.001 596 0.000 000

M 0.072 612 0.061 499 0.002 317 0.002 061 0.021 771 0.002 132 0.000 871

M2 0.075283 0.061 623 0.002 438 0.002 157  0.026 500 0.002 224 0.001 197 0.000 909

M3 0.002 980 0.004 030 0.003 738 0.003 597  0.009 049 0.009 653 0.032 625 0.034 493 0.002 309
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Tab.6 Detection results of factor interaction on spatial differentiation of sugarcane planting structure in the study area

- HUTE K AT KR P T
T1 T2 13 S1 L1 L2 M M2 M3

T1 0.003 118

2 0.007 874 0.000 759

T3 0.009 174 0.003 663 0.000 877

S1 0.008 547 0.003 322 0.002 618 0.000 739

L1 0.023 256 0.007 752 0.006 098 0.005 618 0.002 274

L2 0.020 000 0.012 987 0.009 174 0.008 475 0.023 810 0.004 471

M1 0.004 444 0.008 197 0.008 850 0.008 547 0.025 641 0.020 408 0.003 162

M2 0.047 619 0.007 143 0.010 989 0.008 475 0.055 556 0.028 571 0.058 824 0.003 033

M3 0.066 667 0.007 299 0.011 236 0.008 547 0.066 667 0.031 250 0.062 500 0.004 386 0.003 222
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Tab.7 Detection results of factor interaction on spatial differentiation of main crop planting structures in the study area

+ I AT hIAAF Xz 5 EHEMN
T1 12 13 S1 L1 12 M M2 M3

Tl 0.002 177

2 0.003 548 0.000 289

13 0.006 186 0.001 564 0.000 303

S1 0.005 096 0.001 643 0.001 889 0.000 447

L1 0. 005 040 0.004 283 0.004 341 0.005 138 0.002 137

L2 0.005 296 0.001 042 0.001 219 0.001 099  0.004 450 0.000 167

M 0.003 960 0.004 271 0.005 064 0.004 937  0.004 846 0.005 397 0.002 177

M2 0.005 215 0.005 537 0.005 653 0.005 196  0.004 689 0.005 738 0. 005 360 0.002 735

M3 0.004 816 0.004 555 0.004 899 0.005 385 0.005 554 0.005 346 0.004 755 0.004 885 0.002 341
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Sentinel — 1 — based spatial differentiation study of the planting structures in
Karst plateau mountainous areas

WANG Yu'??, ZHOU Zhongfa'*, WANG Lingyu'”, LUO Jiancheng', HUANG Denghong'’, ZHANG Wenhui'*”
(1. School of Geography and Environmental Science/School of Karst Science, Guizhou Normal University, Guiyang 550001, China;
2. The State Key Laboratory Incubation Base for Karst Mountain Ecology Environment of Guizhou Province, Guiyang 550001,
China; 3. State Engineering Technology Institute for Karst Desertification Conirol, Guiyang 550001, China;

4. Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100101, China)

Abstract; Karst mountainous areas are influenced by complex cloudy and rainy weather. This brings great
difficulties to the extraction of planting structure information using the remote sensing technology. Sentinel —1 —
based crop identification has unique advantages in precision agriculture. It can obtain the information on regional
main crops in time and accurately, thus playing a significant role in formulating agricultural policies and guiding
agricultural production. This study investigated Guanling County based on Google images in 2020, Sentinel — 1 time
series data from April to August, and UAV remote sensing data. First, the plots were exiracted using the D _
LinkNet model. Then, the planting structures were classified based on the LightGBM module. Finally, the spatial
differentiation characteristics of main crops and the influencing mechanism of planting structures in the study area

were explored combined with geographic detectors. The results are as follows. () The crops in Guanling County
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showed an uneven spatial distribution pattern of more crops in the northwest and less crops in the southeast. 2) The
influence of factor interaction was greater than that of single factors. The distribution of cultivated land was mainly
influenced by traffic location and drainage capacity, followed by factors such as elevation and traffic location.
3 The extraction results of crop planting structures are consistent with the proportions shown in the statistical
yearbook , with confusion — matrix overall precision of 0. 87 and Kappa coefficient of 0. 83. The results can help
understand the formation mechanisms and differences in the spatial differentiation of different crop planting
structures in Karst mountainous areas. Therefore, this study can provide a scientific basis for the optimization and
adjustment of planting structures and the analysis of influencing factors.

Keywords: Karst; cultivated land utilization; planting structure; Sentinel —1; space differentiation
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