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AT 5T LA ZE A HE ARG OEE I ( Moderate resolution imaging spectroradiometer, MODIS) S8 a5 | 196 45 38 55k 760 4 4%
F8%4 ( Enhanced vegetation index, EVI) , F#4 2019 4EH1 2020 4F EVI i[53, IRBUK G EE B I RS T

AR FEIRIE P8 bR, 456 2019 47505 EVI B E] 551 FK FE Ao i AR 9 S8, B8 W00 48 13 A ik
IR 27 B A AR A R 4 B, JFAREAS 2 19 (8L, 32X 2020 ARV 344 K RS R T AR . FIFH 2020 4E K FaFiAE
TR S50 A1 95 [ Bl b T 52— 8 #8574 14 i b i A% ( Landsat8 operational land image, Landsat8 OLI) #214 , X #2HL
GERIAT TR I UE . 25 2R R WY, KRS S R A S AAORS Bl 92.55% , Kappa R 4R 0. 846 3, K F 14 ] 141 K5 2
92.90% , AP REEE y 89. 09% , GG TR 10— Bt 93. 90% |, SRIBOR FERE R fEHAR A AT, ok
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Extraction of Rice Planting Area Based on MODIS — EVI Time Series
and Phenological Characteristics

TIAN Miao SHAN Jie LU Bihui HUANG Xiaojun
(Institute of Agricultural Information, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: Rice is the second largest crop in China, and its planting area and spatial distribution
information are the main basis for the adjustment of crop planting structure. Phenology is the reflection of
the interaction between vegetation physiological and ecological processes and environmental changes, and
the use of time series remote sensing data can help reveal the phenological characteristics of rice. The
moderate resolution imaging spectroradiometer ( MODIS) was used as the data source, the enhanced
vegetation index ( EVI) was selected to reconstruct the EVI time series and extract rice phenological
information in 2019 and 2020. Area total and amplitude were selected as extraction indicators, combining
with the single-point EVI time series in 2019 and the statistical data of rice planting area, the thresholds
of area total and amplitude for 13 prefecture-level cities in Jiangsu Province were determined. According
to the obtained thresholds, the rice planting area in Jiangsu Province in 2020 was extracted. Finally, the
accuracy of the extraction results was verified by using the statistical data of the rice planting area in 2020
and Landsat8 images. The results showed that the overall accuracy of rice extraction was 92.55% , the
Kappa coefficient was 0. 846 3, the mapping accuracy of rice was 92.90% , the user accuracy was
89.09% , and the consistency with statistical data was 93.90% . The research results can provide a
reference value for extracting crop planting area in large areas.

Key words: MODIS — EVI; rice phenology; planting area extraction; Jiangsu Province
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Fig. 1  Distribution map of rice sampling points in 2019
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Fig. 6 Spatial distribution of rice cultivation in Jiangsu Province
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Tab.1 Comparison of rice area extraction results and agricultural statistics in Jiangsu Province in 2019 and 2020

2019 4E 2020 4E
kil MODIS T/ hm? S i AL/ hm? AHXTIR2E/ % MODIS T/ hm? i i AL hm? AHXTIRZE /%
oW 2.01 x10° 2.11 x10° -4.73 2.23 x10° 2.09 x10° 6.70
2T 3.21 x10° 3.11 x10° 3.22 2.89 x10° 3.12x10° -7.37
TE T 2.16 x 10° 2.24 x10° -3.57 2.10 x 10° 2.23 x10° -5.83
T 1.79 x 10° 1.79 x10° 0 1.81 x10° 1.79 x10° 1.12
Ee ) 4.32 x10° 4.04 x10° 6.93 3.67 x10° 4.06 x 10° -9.61
M 2.07 x10° 1.97 x 10° 5.08 1.77 x10° 1.93 x 10° -8.29
M 2.82 x10° 2.68 x10° 5.22 2.64 x10° 2.57 x10° 2.72
R T 1.74 x10° 1.73 x 10° 0.58 1.64 x10° 1.75 x10° -6.29
N 9.30 x10* 8. 60 x 10* 8. 14 6.30 x 10* 8.00 x 10* -21.25
BHYLT 8. 40 x 10* 7.70 x 10* 9.09 5.90 x 10* 7.10 x 10* -16.90
N 6.20 x 10* 5.80 x 10* 6.90 3.40 x 10* 5.20 x 10* -34. 61
T 4.30 x 10* 4.10 x10* 4.87 2.70 x 10* 3.80 x 10* -28.95
By kit 6.20 x 10* 6. 80 x 10* -8.82 6. 80 x 10* 6.90 x 10* -1.45
Bt 2.356 x10° 2.297 x10° 2.48 2. 126 x10° 2.264 x10° -6.10
FLR AR FEGE T IR LA TR B B0 E x2 REEREEEITMN
FEHS FRAE—EBRE AT 5 @ K K AH G E’J T Tab.2 Confusion matrix accuracy evaluation
BUTRE LA IR AL G, R 40 B3 10 38 S A Mmoo
RIE R RUE (M6 9% 4IRS JE , 36 M7 2 P O
BAETF AN JIRORRE M BAMRE A AL o o i 1ae
Zliﬁﬂijtﬂ:l“ﬂ Landsat8 %u E %Jhﬁzlji H‘ﬁ%]ﬁm%ﬁﬂﬁ% Landsat8 wat 2043 1380 3423
FRE S AL 3 423 A i 1 TR VA B o) i e & SR e A 7 BRI /% 92.32 92.90
FERITHT (K 2) BT R R KRR ] S
#3 JEKBEBEBETM

92.90% , JHAGRE K 89. 09% A A5 /K R 42 B
SAAKEEE N 92.55% ,Kappa 2804 0. 846 3,
AR RERE s 20 K AR ST LAY B S At

4 2 T A B IBORS B (£ 3) . Horpokd

S AR By T 5 KRS 22 K, R BE 4 B oA
99.52% 98. 11% H192. 33% , 1 HeAb Al 9 vl T 5 7k
FEELA AR PR G 0 R K R I RS i, RS
1 87.73%

Tab.3 Accuracy evaluation for non-rice types

Landsat8
KR ES HAbAgr Hfh o 89t
kK FE 414 780 415 277 1886
MODIS 7k$ﬁ 2 15 58 23 98
Mt 416 795 473 300 1984
WHEE/% 99.52  98.11 87.73 92.33  95.06
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