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Crop classification in counties based on Sentinel-2 temporal harmonic
characteristics
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Abstract: Using spatial distribution status and area of the main crops in Nangong City of Hebei province as the re-
search objects, multi-temporal Sentinel-2 image data were used to construct five time series sets for vegetation indices, and
Fourier series were used to calculate the harmonic characteristic parameters in each time series curve. Two classification ba-
ses such as index feature and index feature + harmonic feature were used to classify crops finely by ten kinds of classifica-
tion schemes under the framework of random forest. The results showed that, when the index feature + harmonic feature was
used as the classification basis, the overall classification accuracy of five time series sets was obviously improved compared
with using index feature as the classification basis (increased at least 8. 14 percentage points and at most 9. 21 percentage
points). It was indicated that, the harmonic characteristics could improve the classification accuracy effectively. When the
index feature + harmonic feature was used as the classification basis, the overall classification accuracy of the combination
of enhanced vegetation index ( EVI) + normalized difference vegetation index ( NDVI) + red edge normalized difference

vegetation index ( NDVI,,) was the highest, which reached 94.95% , and was 2. 57 percentage points higher than the over-

W 8 1201-11.22 all classification accuracy of the EVI+NDVI combination.

E TR WL (AR 475 ( D2019402067) 3 1L 4 HUF I The results revealed that, NDVI, containing red edge

QBT BAIT H (201908) band can effectively improve the classification accuracy.
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Hyg B, (E-mail ) 1455995963@ qq.com monic characteristics; red edge band; fine classification
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Fig.1 Distribution of the research area and sample points
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Table 1 Phenological period of main crops in Nangong City
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Table 2 List of remote sensing image data
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Table 3 Vegetation index calculation formulae and construction rules
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Fig.2 Schematic diagram of harmonic characteristics
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Table 4 Harmonic characteristic values of different crops
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Fig.3 Time series curves of different crops
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Table 5 Overall classification accuracy and Kappa coefficient of
different classification schemes
HYRAFIE PHITE BRI Kappe
TREURFE EVI 75.14 0.73
NDVI 80.64 0.78
NDVIys 81.86 0.80
EVI+NDVI 83.17 0.81
EVI+NDVI+ NDVI,s 86.20 0.84
TREUREC RS E EVI 83.82 0.80
NDVI 88.85 0.86
NDVIs 90.00 0.88
EVI+NDVI 92.38 0.89
EVI+NDVI+ NDVI, s 94.95 0.92

EVI NDVI NDVI;os W3 3 T,
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Table 6 Accuracy evaluation results of three crop classification schemes using single index

EVI NDVI NDVIs
SIS PRI PR PRI A P PRI
(UA) (%) (PA) (%) (UA) (%) (PA) (%) (UA) (%) (PA) (%)

ZNE-HEK 89.87 90.00 92.10 90.50 92.10 90.50
i Yid 88.00 83.67 86.62 84.38 87.50 85.38
BT 83.87 73.33 82.35 73.36 85.62 83.33
N[V (7] 65.57 83.33 82.50 83.33 88.82 81.38
FEL SR FH e A H 83.42 86.87 81.38 90.00 85.31 86.85
KAk 100.00 93.33 100.00 93.33 100.00 93.33
HoAb i Z 88.16 84.23 92.86 87.33 93.31 92.33

EVI NDVI NDVIos W35 3 1, X F EVI 3640, B0k B | Kappa R 40550 83.82%,0.80, X F NDVI #84, S K N5 & | Kappa R 50551

88.85%.0.86 , % T NDVI,os T8HX, SN Kappa R EL53510 90.00% .0.88
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Table 7  Accuracy evaluation results of two crop classification

schemes using combined indices

EVI+NDVI EVI+NDVI +NDVIs

SOIRSRL PR AR P R

(UA) (%) (PA)(%) (UA)(%) (PA)(%)
ZNE-HEK 92.32 93.20 95.63 96.50
LiiiYid 93.16 91.16 94.63 95.21
BT 91.34 89.63 92.20 88.33
HAbLAER 86.20 89.08 88.35 86.05
LS b B R 94.04 93.33 95.63 94.12
KAk 100.00 93.33 100.00 93.33
HoAb i3 92.16 94.50 93.34 95.32

EVI NDVI NDVI,os W3 3 1, %FF EVI+NDVI #8551, K | Kap-
pa R0 1K 92.38% .0.89, %F T EVI+NDVI +NDVI,os #6 50, B 1A

J# Kappa 250451510 94.95% .0.92,,

2 MG AR EIT KT S, EVI+NDVI+NDVI,
VE R FRAELH B I, A T SN JE B, O 94.95%
o EVI+NDVI 53 AE B4R = T 29 2 A 7 il (3R
7) , VLA ZE T I B8 50 NDVIL I RERS 1 48 5
SYFNERE s EVI+NDVI A5 46506 NDVI 18505 J5 G
BEAR T2 4 AN dr i, RV EA HOG BN EVI
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Fig.4 Crop classification effects of different index combinations
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