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Abstract: [ Objective ] Because of the broken terrain and frequent cloudy and rainy weather, it is difficult
to finely identify forest types in southern China.Exploring joint multi—source and multi—temporal remote sensing
data is important for identifying forest types.[ Method | This study took Xinfeng County of Jiangxi Province as
the study area.Based on the Forest Resource Inventory of the Xinfeng County in 2019, eight forest types were
identified , including pine forest, Cunninghamia lanceolata forest, broad—leaved forest, coniferous mixed forest,
coniferous and broad—leaved mixed forest, bamboo forest, shrub forest and other forestry land.The random forest
algorithm was used to compare the forest type identification ability of GF—6 WFV and Sentinel-2 in the same
band (purple/dark blue, blue, green, red, near infrared, red edge ) and different bands (yellow edge, short—wave
infrared) , and a combined spectral feature dataset was built.By combining the multi—temporal vegetation index
feature dataset which was built by GF-=6 WFV and Sentinel-2, the combined spectral feature dataset, texture
features, and terrain features, a feature variable selection dataset was constructed using random forest and
recursive elimination method for forest type identification.The accuracy of the identification results was verified
by using confusion matrix and the actual distribution of forest types.[ Result] (1) The overall accuracy of the
GF-6 WFV for the combination of blue, green and red band was 58.31%. With the addition of the purple,
nearinfrared , red edge, yellow edge of GF—=6 WEV band and short—wave infrared of Sentinel-2 band, the overall
accuracy increased by 1.99%, 8.90%, 10.71%, 1.50% and 14.10%, respectively. The overall accuracy of the
blue, green and red band combination of Sentinel-2 was 54.68%. With the addition of the deep blue,
nearinfrared , red edge, short—wave infrared of Sentinel-2 band and yellow edge of GF—=6 WFV band, the overall
accuracy increased by 3.30%, 10.82%, 12.92%,17.31% and 3.97%, respectively.(2) The overall accuracy and
Kappa coefficient of feature variable selection dataset were 80.80% and 75.56%. The order of contribution
degree was GF-6 WFV multi—-temporal vegetation index, followed by sentinel-2 multi—temporal vegetation
index, GF-6 WFV spectral feature, Sentinel-2 spectral feature, topographic feature and texture feature. The
contribution rates were 40.44% ,23.23%,18.12%,10.21%,4.61% and 3.39%, respectively.(3) The producer’s
accuracy of pine forest, Cunninghamia lanceolata forest, broad—leaved forest, coniferous mixed forest,
coniferous and broad—leaved mixed forest, bamboo forest, shrub forest and other forestry land were 86.97%,
85.60%, 88.61%, 9.43%, 19.01%, 53.60%, 86.90% and 82.56%, respectively, and the user’ s accuracy was
81.42%, 79.79%, 77.57%, 71.43%, 81.82%, 67.00%, 87.74% and 82.88%, respectively. The identification
results are relatively consistent with the actual forest type distribution in the study area.[ Conclusion ] The
combination of multi—temporal GF—=6 WFV and Sentinel-2 can integrate the advantages of multi—temporal and
multi—source images and effectively improve the identification accuracy of forest types.
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Tab.1 Overview of remote sensing data
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Tab.2 Classification of forest type and number of samples
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Tab.3 Overview vegetation index

T BEFREL A GF-6 WFV i Bt Sentinel-2 i Bt
Vegetation index Formula GF-6 WFV band Sentinel-2 band
NDVI (pNIR-pRED )/(pNIR+pRED) B4.B3 B8 .B4
EVI 2.5(pNIR-pRED)/(pNIR+6xpRED-7.50BLUE+1) B4.B3.B1 B8 .B4.B2
GCVI pNIR/pGreen-1 B4. B2 B8.B3
NDVIred (p750-p705)/(p750+p705) B6.B5 B6.B5
mNDVIred (p750-p705)/(p750+p705-2p445) B6.B5.B7 B6.B5.BI
mSRred (p750-p445)/(p705+p445) B6.B7.B5 B6.B1.B5
IRECI (p783-p665)/(p705/p740) B4 .B3.B5.B6 B7.B4.B5.B6
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Tab.4 Different band combination dataset
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BT Sentinel—2 I 3 A AE I 45 07 1 S50 B A Fig.3 Number of feature combinations and classification accuracy
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Tab.5 Rank of importance of optimized features

0.80 | 8- g 85 8 g m 8 g B By

x 909 0 00 ¢ 0 0 o ¢ 0y

FHEAS RS, FRAEAS I HEWG), FRIEAE RS
Feature variable Importance score Feature variable Importance score Feature variable Importance score

Elevation 2.12 GF_NDVIred_12 1.10 Sen_mNDVIred_01 0.94
Sen_B9 2.09 Sen_NDVIred_04 1.10 Sen_GCVI_04 0.94
GF_B6 1.78 GF_B8 1.09 GF_NDVlred_11 0.93
GF_B4 1.66 GF_mNDVlIred_12 1.08 Sen_GCVI_01 0.93
Mean 1.56 GF_NDVIred_09 1.04 GF_mNDVTred_09 0.90
GF_B5 1.54 GF_mNDVIred_04 1.04 Sen_EVI_01 0.90
Sen_EVI_04 1.49 Sen_mSRred_04 1.02 GF_mNDVlIred_11 0.89
Sen_BI11 1.40 GF_EVI_11 1.01 GF_mSRred_02 0.89
GF_B3 1.29 GF_mNDVIred_02 0.99 GF_mSRred_12 0.88
Sen_mNDVIred_04 1.25 GF_B7 0.98 GF_mNDVlred_10 0.87
Sen_IRECI_04 1.25 GF_GCVI_11 0.98 Sen_mSRred_01 0.87
Sen_B12 1.20 GF_IRECI_09 0.95 GF_EVI_09 0.86
GF_GCVI_02 1.19 GF_GCVI_12 0.95

GF_mSRred_11 1.11 GF_IRECI_04 0.95
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Fig.4  Confusion matrix of feature optimization classification results

42545 5 Classification results
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Fig.5 Classification results of feature optimization
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Fig.6  Local classification results of feature optimization
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Tab.6 Classification result area statistics

BRI A LR R RIS ST S
B Actual area and proportion Classification results of feature optimization
Classes HERkm® RN BBV ERS % ARG EE/%
Area Area ratio Area Arearatio  Relative accuracy
FAMK Pine forest 612.30 29.72 592.05 28.40 95.56
K2 AKMR Cunninghamia lanceolata forest 624.13 30.30 586.01 28.11 92.77
[& Ak Broad—leaved forest 383.03 18.59 544.73 26.13 59.44
EFITIRASHR Coniferous mixed forest 121.09 5.88 3.94 0.19 3.23
£ TR AEHK Coniferous and
broad—loaved mixed foret 75.50 3.67 32.73 1.57 42.78
AT#K Bamboo forest 34.33 1.67 36.20 1.74 95.81
TEAM Shrub forest 144.18 7.00 193.63 9.29 67.29
HAbAs Other forestry land 65.33 3.17 95.27 4.57 55.84
MAUB T Forestry land area 2059.89 100.00 2084.56 100.00 100.00
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