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Extraction and analysis of summer crops in large-scale complex areas
based on decision tree

LI Ya-ni'*?, CAO Jian-jun'*, YANG Shu-wen"*?, LI Xia’, LIU Shang-qin'*”’

(1. Faculty of Geomatics, Lanzhou Jiaotong University, Lanzhou 730070, China; 2.National-Local Joint Engineering Research Center of Technologies and
Applications for National Geographic State Monitoring, Lanzhou 730070, China; 3.Gansu Provincial Engineering Laboratory for National Geographic State
Monitoring , Lanzhou 730070, China; 4.Gansu Province Natural Resources Skill Appraisal Guidance Center, Lanzhou 730070, China; S.Geomatics Center
of Gansu Province, Lanzhou 730070, China)

Abstract; Taking Gansu province as the research area, the normalized difference vegetation index ( NDVI) and yel-
lowness value were calculated based on the time series Sentinel-2 satellite image data. The decision trees (DTs) method was
used to extract the planting area of wheat and rape in the study area, and the accuracy was compared and analyzed. Using this
method, the average overall accuracy of wheat and rape identification in Gansu province was 87. 4%. The average overall ac-
curacy was 92.4% in the central region of Gansu province, 87.7% in Hexi region, and 82.0% in the southeastern region.
The results show that it is feasible to extract the planting area of high-resolution crops in large-scale complex areas by using
decision tree method based on Sentinel-2 satellite image data.

Key words: large-scale crop monitoring; crop classification; decision tree; Sentinel-2
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Table 1 Phenology of wheat and rape in Gansu Province

o JHE ELRE AT
EFE (m)

582~1 626;
1627~2 241;
2242~2 991"

2992~3 772;
3773~5821; 1%0 2?0 km

L

******

PRI T [ R B0 500 b o4 3t 12 I 55 D0 3l P52 GS (2019)
3333 SR AR R R,

E1 MRRBFSEMPEEEIIH

Fig.1 Digital elevation in the study area and sample distribu-

tion in survey county
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Fig.2 Flow chart of remote sensing extraction of wheat and

rape in Gansu province
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Fig.3 Decision tree model for summer crop classification in
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Fig.4 Comparison of extraction results of wheat and rape by different methods in Qingyang City
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Table 2 Comparison of accuracy of different classification methods in Qingyang City

Syt e ks AN Ve S
UA(%) PA(%) UA(%) PA(%) o) (min)
BT SR m L Ry 2 77.8 71.2 69.7 72.5 73.5 0.71 139
T T Ry B e 4 2 vk 85.2 78.6 81.3 84.9 83.1 0.82 68
BT AR M PR 43 28 1 83.4 85.1 82.3 81.2 82.6 0.81 3
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Fig.5 Spatial distribution map of wheat and rape in Gansu

province
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Table 3 Planting area of wheat and rape extracted by remote sens-

ing Gansu province

il N e Mt
() (x10° hm?) (x10° hm?)  (x10° hm?)

22T 3.308 0.053 3.361
IR 0.106 0.026 0.132
BT 6.095 3.139 9.234
HAR T 16.803 0.011 16.814
KoK 39.177 13.510 52.687
R 21.180 1.779 22.959
[iSiai 15.882 1.254 17.136
B8 30.565 1.970 32.535
AR T 6.570 0.405 6.975
PRBHTT 35.738 1.527 37.265
FEPETH 7.842 1.925 9.767
Bl me T 15.692 3.735 19.427
Il 5 [ 7% H IR 8.326 7.294 15.62
TR A 6 M 1.215 1.038 2.253
EX-Psyil 208.499 37.666 246.165
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Table 4 Classification accuracy of wheat and rape in Gansu prov-

ince

BRI

HIX A (M) (%) Kappa Z%k
iR IR T 93.0 0.92
2T 92.7 0.91
Il 2 1% A 91.6 0.91
b T 89.0 0.90
IR T 88.7 0.87
kAT 87.3 0.86
AT 87.0 0.86
FEIEITT 86.4 0.83
PN Kokt 83.5 0.82
ST 83.3 0.82
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B R T 81.8 0.81
TR [ A M 80.4 0.80
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