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Abstract: The precise and efficient delineation of distribution of winter wheat, corn, and soybeans is of vital importance for agricultural
resource management, crop planting planning, and agricultural policy formulation. Focused on the agricultural regions of Ukraine, based on
Sentinel-2 remote sensing images, we combined the feature selection method of Spearman correlation coefficient with SHAP, to optimize the
mapping process of major crops such as winter wheat, corn, and soybeans. We explored the effectiveness of seven combination strategies with
three machine learning models in distinguishing major crop types. The results showed that (Dthe feature selection method combining Spearman
correlation coefficient with SHAP demonstrated the best performance. @Based on the optimal features derived from Spearman correlation
coefficient and SHAP, the LightGBM algorithm achieved the highest classification accuracy with overall accuracy and Kappa coefficient of
95.42% and 90.83% for winter wheat mapping, and overall accuracy and Kappa coefficient of 96.19% and 94.28% for corn, soybeans
mapping, respectively. The classification results demonstrated high consistency with statistical yearbook data, achieving area extraction accuracy
0f 97.31% for winter wheat, 97.55% for soybean, and 99.61% for corn.
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Fok CatBoost 4130.38 4129.92 98.05
LightGBM 4039.18 4033.95 99.61
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M ZREEA SR = TR R . TR TR e i
FErp, I Spearman A5G 2 £ 5 bR T A 5 1 44 =i 1)
FRAE, WME R I0A, REERMRE M, Wit
SHAP {EL#E— A5 R0 XA A0 100 57 ik fe KRR AE , A
P T B A A S, R AR UR T T 42k
B, i8R 5 S A R A S O T B AR Y e B
SITEE SRR, FREM A RMERE AR, ERTY
OA iK% T 95.28%, Kappa %04 90.55% , AH# T )
F—, VI 04#E T 29.08%, Kappa 22BN T
58.18%; FKARF-34 OA4 IKF| T 94.82%, Kappa ZEH
9223%, M TITE—, Vo444 T 3471%,
Kappa ZEE N T 56.14% , UtBARREDLILEAL A5~ >
BRI A RS , REA AR S EY 2
HERA T

KAk, RF. LightGBM Fil CatBoost £ HL a8 ¢ > Bk
JE B HH B A A R BERNTE P, RS e A A I i L A
FE Z B U LightGBM 76 EM SRR 1 4325 v
FOAE B2 i imr, AR OA Fl Kappa Z 5053931 A 95.42% Al
90.83% , Tk H: 04 Fl Kappa Z 5043 9y 96.19% F
94.28% ., WFFEEEF R AARAM 38 A5 A AR AL T
BT

4 % g

A F T 57T 2% 2024 4 Sentinel -2 ¥ BGE AR M 5L
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TS B, # k5] A RS Spearman A1 ¢ R LY
SHAP RFEACIEMESS, SEEL T A R Al I

1) 454 Spearman FHC 22215 SHAP Y RFIE i 2 5
W&, BLUKE 41 ANFRAESR I 2 27 A, FEORUETHERCR
) TR) B T T AR ) AT i R . SHAP 230 A 6B, 6
WEREAE (B4, B6. BI1, B12 1 B8) FlHi #f 45 %k
(NDVI. RVI) 2fEW5rd itz oimkH 5

2) 7%k LightGBM %3 0 VE P U kG B e 5 o
HA 04 4 95.42% . Kappa Z 500 90.83% ; B 04
4 96.19% . Kappa 22 80H 94.28% , & /N3 . KEFI
T oK & By T BURE BE 43 0l R 97.31% . 97.55% F
99.61%.
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