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Crop classification based on Sentinel 2A/B time series data in Heilonggang
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Abstract: Heilonggang river basin is the pilot area of seasonal fallow in China, using remote sensing technology for time-
ly and accurately monitoring the crop planting structure in this area is of great significance for accurately evaluating the imple-
mentation effect of fallow policy. In this study, the southern area of Heilonggang river basin was taken as the research region, and
21 sceneries Sentinel 2A/B from January to December 2019 was used as the data source, the time series data set of three vegeta-
tion indices was constructed, combined with the typical time-phase multi spectral data of crops, the winter wheat, summer corn,
cotton, garlic, vegetables and other crops in the study area were extracted by random forest classification method. The classified
results were verified by combining the above data with the data from field investigation to compare the precision of different char-
acteristic parameters in extracting crop information. The results showed that normalized difference red edge index ( NDREI )+ typ-

ical time phase multispectral data (S2,, ) acquired the best overall accuracy and Kappa coefficient, the value were 87.27% and

0.85, respectively. From the perspective of users, winter

W= H #3:2020-06-01
EEWA by ARFFE RS H (D2019402067 ) 5 i L4 i 2%
KR RBFSC T 6 50 B (ZD2017212) ; WAL B BRS¢ LR R accuracy by using normalized difference vegetation index

wheat-summer maize and garlic-summer maize got the highest

SRR T H (KCISX2019065) (NDVI) +S2;, the user accuracy was 94.92% and 86.41%,
EE BT REF (1980-) 53 AL T A, W4, ml e, E2EMFE respectively. In addition, vegetables and cotton got the high-
3S Hi AR W K W Y, (E-mail ) songholi2003 @ 163. est accuracy by using S2u,,+ NDREI, the user accuracy was

com 91.95% and 91.67%, respectively. Therefore, the combina-
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tion of time series Sentinel 2A/B vegetation index and typical time-phase multi-band data has a better effect for the fine classifi-

cation of crops in Heilonggang river basin, which can be used for the monitoring of crop planting structure and the evaluation of

fallow policy effects.
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Fig.1 Geography map of the study area
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Table 1 Band information of Sentinel 2

Sentinel 2 WL TLEK  SRARE
Band 1 -3 Ik Bt 0.443 60
Band2-1 I B¢ (B) 0.490 10
Band3-4¢ B (G) 0.560 10
Band4-£L% B (R) 0.665 10
Band5-£Li1 9% B2 (REL) 0.705 20
Band6-£T 1% Bt (RE2) 0.740 20
Band7-£L1 % B (RE3) 0.783 20
Band8-iT £ 4} Bt (NIR) 0.842 10
Band8A-7E #T£L 41 B (NIRn ) 0.865 20
Band9-7K 5% Bt 0.945 60
Band10-4 2 i Bt 1.375 60
Band11-J4 i 214N (SWIR1) 1.610 20
Band 12-J8 i £1. 41 ( SWIR2) 2.190 20
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Fig.2 Technical flow chart of crop classification
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Table 2 Combination scheme of classification features

i HEURFIE P&
1 BRI A 2o BRI 22 S B
2 NDVI 1-12 A NDVI I 5
3 NDREI 1-12 F NDREI It 54
4 SR, 1-12 A SR, W55
5 AL A 2635+ NDVI AR Z2 56 B A 1-12 H NDVI I R
6 ARV 2507 + NDRET SRR 225G RE SR AN 1-12 H NDREIT W FF 504
7 SR Z G+ SR, R AR 226 EAE A 1-12 A SR, B 50

NDVI NDREI SR, VLI 2 ¥,
1.4.2 ALARIEH T FPHIEROME 1k
2507 HE W 48 B (NDVIE) | IH — 4 22 {8 2030 46 %K
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Table 3 Vegetation indices and their calculation formulas
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Fig.3 Time series curves of vegetation indices
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Table 4 Phenology of main crops in study area
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Table 6 The user accuracy for different feature combination
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TEEEIR G , 25 RN EY I P RS E PR T 2 85. 00% LA
b ARSI ST 2 75, 00% L b I 43267 A )
A} SR AR 2 ER 10 5 | ARENS A SR TH 284 AE
VIR SAEIE . o A/NEE- B ORI R oKX 2
FEAENEIIE S20 +NDVI 532577 5% F O FH PR BE A 3
5, A3 R 94.929% F1 86, 41% , H= 77 5 K5 1 43 1)y
97. 84% 11 81. 96% , 711 NDVI I At v 5 4506 4 s st
FHENEEAERTIF T X FAER YRR, Gk
FIRRAEAE S20 +NDRET 732577 T B FORS BE IR B e
5, R 91. 95%H1 91. 67% , HEF=E RS RE /M N 98. 56%
1 84. 62% , #IH NDRET £130 38850t Fe A pl 1 A5 5 i
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Table 5 Comparison of classification accuracy for different charac-

teristic parameters

SRR BRI (%) Kappa FHL
S2 0831 72.56 0.65
NDVI 82.91 0.78
NDRE1 85.49 0.83
SR, 83.56 0.80
S2 0531 +NDVI 85.88 0.83
S20531 +NDRET 87.27 0.85
S24531 +SR,, 85.76 0.83

NDVI NDREI SR VLI 2 T, S2045, : T ARZ 035 B8

. FHPREEE (%)
RAEPZE5
NDVI NDREI SR, S2y43; +NDVI 2043 +NDREI S20531 +SR,.
SN EK 91.80 93.55 87.88 94.92 91.94 91.94
B 86.62 91.33 87.66 90.73 91.95 87.74
Kir-H EK 85.71 86.34 85.71 86.41 85.87 85.11
A 86.11 91.45 80.00 90.63 91.67 90.91

NDVI NDREI SR I 2 1, S245y, W3 5 TE,



90 o9 &b 2 W

2021 4F & 37 % 1M

RT TRFESEETERE

Table 7 The produce accuracy for different feature combination

, HEFEENEE (%)
RAEIZ - - -
NDVI NDREI » S2531 +NDVI S2y43, *NDREI S20s31 +SR,,
N EK 88.89 92.06 92.06 97.84 90.48 90.48
B 98.56 98.56 97.12 97.84 98.56 97.84
K- E K 80.41 81.44 80.41 81.96 81.44 82.47
Ak 74.36 87.18 71.79 82.05 84.62 76.92

NDVI NDRE1 SR VL 2, S204y, W35 1,

23 MRREEREHS T

SR FH EAORS B 5 125 19 S2,4,, +NDRET 50 7 5
2l R AN E R 43 A [ (L S) | TR VB R R L
8, 5 R, & /NFE - FORFE B OK, B
SIATERETE AL TR B bl s SRS M AR 2, %
IR TERFIE X R R, 5 RO A K- oK E
BEOM A AEDE SR DX e, P 25 AR AR R s AR A
FET ARSI B 5 S AR B, AR T BN, 43
MR, % 8 Won, &/NE-HEKRSKGR-E
TR Z A HE5r Jw o B B, 302 A KRR 5 44/
FHEFD Wk B IR, B - H e N E
K, ZETEWERAE L (A 5 SO P 203 48
B 22 RO TER PRI R M EE AR E
BRI Z Ah 4 Fl 2B EY 38 5 oAl 1 2 (A5
DX PR 2 85 A R R DA B R o T B /N P —
SEARANEY) ) FEAETR S IR AR, 15 1% B 5 1 Do PR 2
Gt X HLHLE e PR S5 M B o R 4, BikE X AR,
S 3t 2K T AR /N L B A A A A AR ) B

R 8 S24,+NDREI HHERBHER

Table 8 Confusion matrix of the classification results using S2,,, +

JE EEl, 1 Sentinel 2A/B 10 m 23 [8) 3 BE 545 F AR
RAGIT, e 2l B h R 5 IR

L I I
0 4 8 km
K/NZE-H K M ORFER-E K, Mo EEsE; M fRAE

5 WREX 2019 EREYWERSHE

Fig.5 Crop distribution of study area in 2019

NDRE]I classification scheme

AR
LTS 2N

KNE-EEK KKk IS P ed PN R N liria Hoth S it
KB ER S 175 1 0 0 10 2 1 1 190
IS 0 40 0 0 0 0 1 0 41
jEisidiilii 0 0 183 0 0 0 5 0 188
e 1 1 2 137 0 0 5 3 149
Kr-HEK 3 0 0 0 51 0 5 0 59
HiE 1 0 0 0 0 33 0 2 36
HAth 13 0 3 2 2 4 71 10 105
b 1 0 1 0 0 0 8 86 9%
A 194 4 189 139 63 39 % 102 864
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