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Fig. 3 Spectral curve of typical ground objects in the study area
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Fig. 7 Example of characteristic bands
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Table 4 Confusion matrix for classification accuracy
evaluation of farmland shelterbelts in four

comparison schemes

WIS S Kappa 7 5%

JEHERAIE 0.8371 0.7760

T A TR A 0.8440 0.7855

FEA+ R 0.8839 0.8403

TR B+ SO RHE 0.8908 0.8499
5 45 i

AR SCBAEHIT 5 K2 02 2 26k Bk e 4k
FH B 4 R A S8 3 B T 1 o7 FH VS T B iR . Wik
LR IR T A W B MO TS RRAE | A B AR SRR
FSCHERAE, ST AR5 X AR H B 7 bR 25 (8] 43 AR
R ERR R, A0 FELSIS T

(1) F&TF 5 K62 02 B 256 1% 5 d AE 08 i off
P& 9 DX AR B 4P AT R, S b S B A 5 IXC
A HH Bl P R 0 52 B a3 A 1 D

(2) L RRAEE£E A I TE L v A, AN
(] & AU REAIE X 4% FH B 47 MR AR B, B B 8 7 A
PN« GTERHIE > SOEUREAE S AT 4% 18 BURFAIE . 22T
Bl ML AR PR (AR AE S B8 T, FE BRI A e 4 i
FITRIE , ATh R PR Ar A8 i 1 0 A BB IBOKG B, iff
T2 = TAERCR

ARBEFEH 5 K627 02 B £ 1 H i T 8 %t
A HH B bR i SR A S 4R ECRE O i I, TSk

FEAE A W7 97 bR BT T A0S JBE NS TR o BF S
FEARHAET 5 A0 02 RELHEA B BRI, R
P 2R P B (T | AR AR B, XA
[l AR A d HEAT A 20 Mo ISR A 2R R AR T B
POMRAE SPROR B, SR T 5K 02
B 2O RGBT L R AR, DA T By
SRR PR A S B A I A R A T BOR T B
RO ST, AR AR ARTE AR 0L 5 T B
RIS o

PR T 5 K062 02 BAEFUINKIH , 24
AT 5 ik 1) 05 AR ST 1) FR A B, al A
PEAR A B, AEATEIRS T e A B AR BORS HE
W 5 K627 02 B A9 AN B 4= K HL v fE
AR AAZ A, AR TAE AT L% B 45 G AN R IR
5057 02 BERARKAE , FT 0 A B 47 bk B 2k
FRAE,  HE—2D 5 e B Jro b B S IR 2
I8 B IR 5 R G 25 B, o i S BA T By
fREE IR RHELR

BB ORRRRWEAYR. TRREAR
ik B R K EFFEH T ARKRFE L LR E
Bl b s K A 3, AR SRR TS ) B

52 30k (References)

Aksoy S, Akcay H G and Wassenaar T. 2010. Automatic mapping of lin-
ear woody vegetation features in agricultural landscapes using very
high resolution imagery. IEEE Transactions on Geoscience and Re-

mote Sensing, 48(1): 511-522 [DOI: 10.1109/TGRS.2009.2027702]



BRR & SRR 02 ROk

A T B i A BRI 633

Breiman L. 1996. Bagging predictors. Machine Learning, 24(2): 123-
140 [DOI: 10.1007/BF00058655]

Cai W T, Zhao S H, Wang Y M and Peng F C. 2020. Estimation of win-
ter wheat residue cover using spectral and textural information
from Sentinel-2 data. Journal of Remote Sensing, 24(9): 1108-
1119 (BESCIE, X453, T A, 32 LR . 2020. 254 Sentinel-2 )
TS SCE B AN AR R SR AR ST AR, 24(9):
1108-1119) [DOI: 10.11834/jrs.20208471]

Chen B. 2022. ZY-1 02E satellite. Satellite Application, 2): 70 (4 J& .
2022. B —*5 02E & . A, (2): 70 ([DOI: 10.3969/.issn.
1674-9030.2022.02.019]

Chen D, Stow D A and Gong P. 2004. Examining the effect of spatial
resolution and texture window size on classification accuracy: an
urban environment case. International Journal of Remote Sensing,
25(11): 2177-2192 [DOLI: 10.1080/01431160310001618464]

Deng S B, Chen Q J, Du H J and Xu E H. 2014. ENVI Remote Sens-
ing Image Processing Method. 2nd ed. Beijing: Higher Education
Press (XB-Fit, BRBksn, #hadt, MR 2. 2014, ENVIE &4
SEIRT v 2. AL s mAFECE D)

Fan Z P, Zeng D H, Zhu J J, Jiang F Q and Yu X X. 2002. Advance in
characteristics of ecological effects of farmland shelterbelts. Jour-
nal of Soil and Water Conservation, 16(4): 130-133, 140 (FL &,
RS TERE, IRHOR, 2R, AN . 2002. 4 B M AR A 1 Ry
ERFSE . K+ AR 243, 16(4): 130-133, 140) [DOL: 10.3321/;.
issn:1009-2242.2002.04.034]

Gitelson A and Merzlyak M N. 1994. Spectral reflectance changes as-
sociated with autumn senescence of Aesculus hippocastanum L.
and Acer platanoides L. leaves. Spectral features and relation to
chlorophyll estimation. Journal of Plant Physiology, 143(3): 286-
292 [DOI: 10.1016/S0176-1617(11)81633-0]

Gitelson A A and Merzlyak M N. 1996. Signature analysis of leaf re-
flectance spectra: algorithm development for remote sensing of
chlorophyll. Journal of Plant Physiology, 148(3/4): 494-500
[DOI: 10.1016/S0176-1617(96)80284-7]

Huang J W, Li Z Y, Chen E X, Zhao L and Mo B P. 2021. Classifica-
tion of plantation types based on WFV multispectral imagery of
the GF-6 satellite. National Remote Sensing Bulletin, 25(2): 539-
548 (BHEIC, AU TT, BRIR 2, B, SCUKME. 2021 W 20N 5 5T
W 2206 1% B N TR 43 26 | 3 SR 4, 25(2): 539-548)
[DOI: 10.11834/jrs.20219090]

Li C P, Guan W B, Fan Z P, Su F X and Wang X L. 2003. Advances in
studies on the structure of farmland shelterbelt ecosystem. Chi-
nese Journal of Applied Ecology, 14(11): 2037-2043 (Z=FF-, %
SOMY, JEART, IR, VEVEAK. 2003, 4 BB AR S R G5
WFgE ke . R FHAEZS 24412, 14(11): 2037-2043)

Li X N, Xu XY, Yang X M, Zheng G H, Liu H J, Fu G Q and Chi Z.
2022. Construction of health evaluation system for farmland shel-
terbelt in Guazhou county. Journal of Arid Land Resources and
Environment, 36(3): 187-194 (=5 7, #R a3, t Titty, MH:AH,
X2, At 4x, Wi . 2022, JIIH B B 4 AR fd B AN 1A R
AR . R XRS5 I, 36(3): 187-194)

Li Z'Y and Chen E X. 2021. Development course of forestry remote

sensing in China. Journal of Remote Sensing, 25(1): 292-301 (2%
TG, BRIR 2% . 2021, i E ROl 8 I8ROk T DD R L 1R IR, 25(1):
292-301) [DOI: 10.11834/jrs.20211016]

Liknes G C, Perry C H and Meneguzzo D M. 2010. Assessing tree cov-
er in agricultural landscapes using high-resolution aerial imagery.
Journal of Terrestrial Observation, 2(1): 38-55

Liu H Q and Huete A. 1995. A feedback based modification of the ND-
VI to minimize canopy background and atmospheric noise. IEEE
Transactions on Geoscience and Remote Sensing, 33(2): 457-465
[DOTI: 10.1109/TGRS.1995.8746027]

Liu WP, YuZR, Yun W J, Xiao H and Zhang Q. 2012. Ecological and
landscape design of farmland shelterbelt in land consolidation.
Transactions of the Chinese Society of Agricultural Engineering,
28(18): 233-240 (XUSCF-, TR, HESOR, B, 3Kk . 2012, -
Hb R VA A B v A B APORR B A A LG . Aol TR AR,
28(18): 233-240) [DOI: 10.3969/j.issn.1002-6819.2012.18.033]

Lu D. 2005. Aboveground biomass estimation using Landsat TM data
in the Brazilian Amazon. International journal of remote sensing,
26(12): 2509-2525 [DOI: 10.1080/01431160500142145]

Meng S L, Pang Y, Zhang Z J, Li Z Y, Wang X Q and Li S M. 2017.
Estimation of aboveground biomass in a temperate forest using
texture information from WorldView-2. Journal of Remote Sens-
ing, 21(5): 812-824 (FEREME, P53, iR Bh %, 251400, THBL, &
W . 2017. WorldView-2 SCHL A AR T A= e Jo 3. i ey
%, 21(5): 812-824) [DOL: 10.11834/jrs.20176083]

Pearson R L and Miller L D. 1972. Remote mapping of standing crop
biomass for estimation of the productivity of the shortgrass prai-
rie. Remote Sensing of Environment, VIII: 1355-1379

Qi J, Chehbouni A, Huete A R, Kerr Y H and Sorooshian S. 1994. A
modified soil adjusted vegetation index. Remote Sensing of Envi-
ronment, 48(2): 119-126 [DOI: 10.1016/0034-4257(94)90134-1]

Rouse J W, Haas R H, Schell J A and Deering D W. 1974. Monitoring
Vegetation Systems in the Great Plains with ERTS//Third Earth
Resources Technology Satellite-1 Symposium. Volume 1: Techni-
cal Presentations. Washington: NASA Special Publication: 309-317

Sarker M L R. 2011. Estimation of Forest Biomass Using Remote
Sensing. Hong Kong, China: Hong Kong Polytechnic University

Shen Y, Li Q Z, Du X, Wang H Y and Zhang Y. 2022. Indicative fea-
tures for identifying corn and soybean using remote sensing imag-
ery at middle and later growth season. National Remote Sensing
Bulletin, 26(7): 1410-1422 (JL5, 255k F, #1385, L4024, KIE.
2022, FARK A K UG B IR AT R AR AERT 5T . JB I
2741, 26(7): 1410-1422) [DOI: 10.11834/jr5.20209078]

Wang W J, Zhang X, Zhao Y D and Wang S D. 2017. Cotton extrac-
tion method of integrated multi-features based on multi-temporal
Landsat 8 images. Journal of Remote Sensing, 21(1): 115-124 (-
SCHE, IKEE, BRI, TARZR . 2017, £5A ZHFE (Y Landsat 8 i
FF 18 IR MG R 0207 1 . 3B IR, 21(1): 115-124) [DOI: 10.
11834/jrs.20175317]

Wiseman G, Kort J and Walker D. 2009. Quantification of shelterbelt
characteristics using high-resolution imagery. Agriculture, Ecosys-
tems and Environment, 131(1/2): 111-117 [DOI: 10.1016/j. agee.



634 National Remote Sensing Bulletin i & 54k 2024, 28(3)

2008.10.018] mapping of Yellow River Delta wetlands based on multi-feature
Xing Z F, Li Y, Deng R X, Zhu H L and Fu B L. 2016. Extracting optimization of Sentinel-2 images. Journal of Remote Sensing,

Farmland Shelterbelt Automatically Based on ZY-3 Remote Sens- 23(2): 313-326 (3K, BEIRT, TN, 4505, IEA . 2019. Sen-

ing Images. Scientia Silvae Sinicae, 52(4): 11-20 (P4, 2= Hi, tinel-2 5% {5 22 FR A A5 2 14 38 T = £ IV Hb A5 I8 4R IR . 18 k2

oo, RLLd, Mk FR . 2016, FET ZY-3 544 A B Ik B i, 23(2): 313-326) [DOI: 10.11834/jrs.20198083]

AL, MOl L2, 52(4): 11-20) [DOI: 10.11707/j.1001-7488. Zhao Y S. 2003. Principle and Method of Remote Sensing Application

20160402] Analysis. Beijing: Science Press (B 5} . 2003, 3 80 FH /AT I
Zhang L, Gong Z N, Wang Q W, Jin D D and Wang X. 2019. Wetland FES57k  Abas: BleE )

Farmland shelterbelt information extraction based on multispectral image
of the ZY1-02E satellite
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Abstract: The successful launch and in-a-bit operation of the 5 m Optical Satellite 02 (ZY 1-02E) have provided a wealth of remote sensing
data for various main businesses within the forestry and grass industry, providing reliable information support for forestry management and
ecological services. This study aims to test the application capability of ZY 1-02E multispectral data in farmland shelterbelt monitoring, a
primary forestry business. Zhangbei County, Hebei Province, serves as the study area. Spectral, vegetation index, and texture feature sets are
constructed based on the ZY1-02E multispectral data, and four classification information extraction schemes are designed: (1) spectral
features, (2) spectral features + vegetation index, (3) spectral features + texture features, and (4) spectral features + vegetation index +
texture features. Random forest algorithm was employed for feature selection, classification information extraction, and validation to
evaluate the application potential and effectiveness of the ZY1-02E multispectral data in farmland shelterbelt information extraction. The
results show that (1) ZY1-02E multispectral data allow for the accurate extraction of farmland shelterbelt information in the study area,
reflecting the actual distribution of farmland shelterbelts to a high degree. Among them, the overall accuracy and Kappa coefficient of
Scheme 1 are 0.8371 and 0.7760, respectively; the overall accuracy and Kappa coefficient of Scheme 2 are 0.8440 and 0.7855, respectively;
the overall accuracy and Kappa coefficient of Scheme 3 reach 0.8839 and 0.8403, respectively; and Scheme 4 has the highest accuracy, with
its overall accuracy and Kappa coefficient being 0.8908 and 0.8499, respectively. (2) The effective use of multiple feature variables can
significantly improve the accuracy of farmland shelterbelt information extraction. Regarding the contribution of different features to
farmland shelterbelt information extraction, in terms of their contribution to farmland shelterbelt information extraction, the spectral features
are the most significant, followed by texture features and vegetation indices. (3) ZY 1-02E multispectral data exhibit high accuracy and
reliable results for farmland shelterbelt information extraction, which can better meet the needs of protection forest monitoring operations
and has considerable potential for application in forest surveys and monitoring thematic operations. In conclusion, this study demonstrates
the potential and effectiveness of ZY1-02E multispectral data for extracting farmland shelterbelt information. Using multiple feature
variables and the random forest algorithm enables the accurate extraction and validation of farmland shelterbelt information, providing
valuable insights for future forest monitoring and management. As more data become available and the application capabilities of the ZY 1-
02E are further explored, future work can consider integrating multispectral data from different periods and linear features of farmland
shelterbelt to enhance the accuracy of information extraction, ultimately achieving more efficient and precise extraction of farmland
shelterbelt information.

Key words: remote sensing, forestry and grass industry, farmland shelterbelt, feature extraction, application testing, ZY 1-02E satellite
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