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Abstract: Timely and accurate acquisition of paddy rice planting area is essential for assessing the cultivation scale
and spatial distribution, thereby providing fundamental data for monitoring growth dynamics and predicting yield. The effective
extraction of spectral band characteristics of rice and other ground objects is a significant basis for mapping rice planting areas
using satellite remote sensing. This study focused on Zhenjiang City, Jiangsu province as the research area. Using Sentinel-2

satellite remote sensing imagery and combining recursive feature elimination (RFE) with Bayesian optimization, extraction

models for rice planting area were constructed based on

Wre B #3:2025-05-21 random forest, employing both single-temporal ( tillering
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el 3 R AZ B H AR K R . (E-mail ) 19937696739 @ 97.39% and 98.33%, with Kappa coefficients of 0.96 and

stage) and dual-temporal (tillering and flowering stages )
imagery. Accuracy assessments were conducted. The results

showed that the overall accuracies of the extraction models

163.com 0.97, respectively. A comparison between the model-extrac-
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model can achieve high-precision extraction of rice area at the flowering stage. Furthermore, the model constructed using dual-

temporal remote sensing imagery can further improve classification accuracy and the precision of rice area extraction.
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Table 1 The number of pixels of the training samples and test sam-
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Fig.1 The technical roadmap for extracting rice cultivation areas based on random forest
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Fig.3 Results of feature selection
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Fig.5 Trend of hyperparameter changes

K2R THE S Prag URAET , 24 DU il Ak
AR N 30 Y, 2 ik AR T 25 YO 23 I
I, 75 81 F4) SRR R P RS e S R 45 2R
USSR IS T S5 O A S AKS 2 R Kappa R4, T
T FH BRI 2 P IR 5 B0, 5 25 ) 2 M
Yyl T —2, 05 T BONRE RS AR MR AL
TRV AR Foe KR E B/ 5 10 B 200 (5
OP RPN i IMEAR R B2 I DR SR RO DL
KT ZET PO RARFIERAE T 2, X —45 RS T
WIBRFE A 58l FRAE P e B BRI AR B i
x2 KEMERRRIEANSHERARER

B B 2 BEAS B R IR AR, A58 2 A5 5 7 10
AT B PR , DT (753 DL - A Ak RE 4R Hh e —
AN S B 8] N 4R B A E B AN B A BTG
DT HSHOAN T E R RS A S . XA T
AR DXyl D e AR TSI PR ) B A
R RO E 5 DL S LA 2 & AR R T
SO R CR G E M, 0y J5 228 T BEL AR
A AR 7 JEAE R AR AL 1 I S HL R 2 i B B
il Bt R 1AL AE LU AR T RS BT 55 o 0
JER R 4z AL g

Table 2 Results of parameter tuning for the rice cultivation area extraction model
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Fig.6 Confusion matrix results
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Table 3  Accuracy comparison of rice cultivation area extraction

between single-temporal and dual-temporal models
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IKFEH =B (%) 98.29 98.70
IKAEHFHEEE (%) 97.15 97.71
Kappa R4 0.96 0.97

BORF ; DU S { AL BERL AR SRAS T

6T FH BELHS AE R S A B AG 2 1Y) BORF A5 76 %
RT3 BT PN ) KRG 2R A 4 2R T R B, 4 B
SERANFE 4 PR FEVITH 2024 4E4 17 /K R ke T A1
2574972 000 hm® , EFFAE X 0 A 72 S BH T A 28T
FIPFEX 37 b it R 5T Xt A /0 K R b AR 1X 43
i BT AH AP A BORF AR 7K e 1 AR B 4G
A3 5182 579 hm® Fl64 408 hm®, TER T /H) 2T #b
() X3, 45 43 BE U5 1 A6 30 B 40 1) R e A 78 I

7% HH S 8 P T AR JBORS 82, P N AR B Rl 1 2
i A KRR A S, AR T RS B eI
RN TN AR 7R S PR A AR B A
PERYAN L o XA TR AR TR A B0 A 1) A i A
RECPRBUIL NS, BEA 3K 57Kl 5 A8 Yy 1
PR BRSO 4R AR IR R SR
I, AT A SR IRCAS SR A A B A B H P A R Y
P, IR 22 I A, ol T ) 2 L0 A A ARk
L, LR ISR R e 2L, R B A0 A
HIL, Tl A 4% 14 3t 2 R AT o 56 20 7 R BB/ A i AR
I, 7 5y g 0 e FEL 0 DAy A 1 s L i
Ty, T T PSR R 22 o [RIE , A T B D6 (R
ST RESZ BT U SR 2 EIN R —
AP T T AR R bR 4R O 2 BRI TR
X2z DX SR HE 1 ) g

4 WRREABHEERRRE R

Table 4 Comparison of rice cultivation area extraction results in

the study area

JKAEFPAE IR (hm?)

T wne e
BT 72 000 82 579 64 408
FHEX 10 000 12 898 8 444
FHBA T 30 000 33 583 28 759
AKX 5 000 9011 6 119
G 22 000 19 078 13 749
Pl 5 000 8 009 7 337
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Fig.7 Mapping of rice cultivation areas in the study area based on random forest
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Fig.8 Local classification results of BORF model
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