458 93 FEEE I = Vol.45 No.3
2025 4 6 A JOURNAL OF MARINE METEOROLOGY Jun., 2025

A AR ZR I AR LT GEE ZRHIEDL L i B A 2R AUE BRI [ ] R 224k, 2025,45(3) 1 117-128.
FENG Donghan, LI Feng, QIN Quan, et al. Extraction of facility agriculture types by multi-feature selection based on GEE[ J].
Journal of Marine Meteorology ,2025,45(3) :117-128. DOI;10.19513/j.cnki.hyqxxh.20241019001. (in Chinese)

BT GEE ZAFAEILENY el 3 55 B i

A AR ZR IR kAR EEARIR S ERS T B A 1l B R - BUROR?
(LILARBE RN OBR TS S282, IR BFR 25003152 ILARE S H 0, WA BFR 2500315 3. %41 1L X S 4 07, 5
W% {1 844000)

B B ANRRRERLEAZEHTIRN S L m R, A% B LB E B RMA
BFR AT %, K T Google Earth Engine( GEE) =+ F-F & ,# A Sentinel-1 % i&x 2 2 £ #  Sentinel-2 K
F T 2 3 A= SRTM DEM 23 | J B 35 4F 4 35 B4 T A 5 AR ST AL Fodb T 4F A2 25 41 A
AT B RATHAER L b il Rt 2 kb 14 AR E R+ % 2,3+ 543 %) Sentinel-2 #1%
RS, RAMAAKRS R E RBERFFIEZT 6 BT ETRER, F3 Y
2023 4 10 m 2 #8 F 3% 56 R b 2 18] A b 0L 353 R B A AR 48 3t % e R e AE B4R BUK B 6 Hh
25 R &9 . (1) Sentinel-2 32 B % 76 R Ak 09 A2 SILAF AR T O 5% 2TX27, AR S L AF AR 2R A A 39 1A
WA AR AT (2) SRR AFAE JERF ARG A Bl B N IR AFAE | R AR AE A T 4
FEAFIE AR B AT o K | TR B K A A AR AT R A0 R W 3 B A A AR B B K B IMROR ) SRR AR AR ML T
A FIAAFAE, 5 — R A 15 M AR ARG | 5 K AT E 4 5 4R T 4.08% .1.40% .0.80% , (3) HF 4k
ik )G 8 77 FAR BT R &, R R 69 B L 91.03% , Kappa % 44 0.86, 2, B4 KM
WA B EA R P A A A 92.21% 47 91.83%; B KB 0 A = A5 E AR P A5 A A
88.54%F= 89.47% ., (4)#] /A Sentinel % 7] %1% = SRTM DEM o762 38 | # 22 64 2 35 % AP %568
E A& BRIy ok, T A EAR L R F R F IRk K FE,

KA &R L Sentinel T £ ; GEE ; KEAU & A

FE S KS . P237;S127 XHEkERER: A XERS: 2096-3599(2025)03-0117-12
DOI:10.19513/j.cnki.hyqxxb.20241019001

Extraction of facility agriculture types by multi-feature
selection based on GEE

FENG Donghan', LI Feng'*, QIN Quan'?, ZHANG Jibo'*>, HAN Dongfeng'*,

WANG Han'*, DUAN Jinkui'?, Dilinuer Reyimu’

(1. Key Laboratory for Meteorological Disaster Prevention and Mitigation of Shandong, Jinan 250031, China; 2. Shandong
Climate Center, Jinan 250031, China; 3. Kashgar Meteorological Service, Kashgar 844000, China)
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this study takes the solar greenhouses and polyhouses in Weifang as the research objects using the Google
Earth Engine (GEE) platform. By integrating Sentinel-1 radar data, Sentinel-2 optical data and SRTM
DEM data, 41 feature variables are extracted, including the features of spectrum, index, radar, texture
and topography, and the optimal selection of features is conducted. By comparing 14 window scales with
the cumulative difference method, the optimal texture features for Sentinel-2 imagery are identified. The
experiments with 6 combinations of features are designed using the random forest classification algorithm
to generate a distribution map of facility agriculture in Weifang with the resolution of 10 m in 2023, and
the impacts of different combinations on the accuracy of extraction are explored. The results are outlined
below. (1) The optimal window scale of the texture feature for extracting facility agriculture using
Sentinel-2 is 27x27, and the best combination of texture features includes Mean, Entropy, Variance,
Dissimilarity and Contrast. (2) Besides the features of spectrum and index, the features of texture, radar
and topography are used to classify facility agriculture. The order of different features beneficial to extract
facility agriculture from high to low is texture, topography and radar, and compared to the classification
using only spectrum and index, the accuracy increases by 4.08%, 1.40% and 0.80%, respectively.
(3) The optimal selection of features yields the highest classification accuracy, with an overall accuracy
of 91.03% and a Kappa coefficient of 0.86. The producer’ s accuracy and user’ s accuracy for polyhouses
are 92.21% and 91.83%, respectively, while those for solar greenhouses are 88.54% and 89.47%,
respectively. (4) The remote sensing extraction method for various facility agriculture types in Weifang

using Sentinel imagery and SRTM DEM topography data offers decision-making support for disaster risk

5 45 3%

management of facility agriculture.
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Fig.1 Geographical location of the study area and sketch map of facility agriculture in local areas
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8 20234E8 A 24 H 2023 4F 8 A
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Fig.2 Distribution of test samples for different land

cover types in Weifang
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Table 4  Classification accuracy of facility agriculture

under different schemes
FE O HWMEE UM%  PA/%  Kappa R O0A/%

HIGIRZ  80.00 78.31

1 SRRH 84.87 86.13 0.76 84.70
HAliy  86.88 89.09
HItIRZ  82.06 80.32

2 RLRH] 87.16 89.14 0.79 86.10
HAfly  88.03 87.69
HOLHEZE  80.54 79.68

3 WRLRH 87.15 87.96
HAy  87.59 87.59
HtiRE  87.02 85.63

4 SRR 90.68 91.42 0.83 88.78
HAhyy  88.18 88.56
HotE=  87.95 86.59

5 SRR 90.63 91.81 0.84 89.38
HAy  89.30 89.30
HIGIRZ  89.47 88.54

6 SRRH 91.84 92.21 0.86 91.03
HAibbd)  91.45 91.84

0.78 85.50
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Fig.7 Details of facility agriculture extraction

under different schemes
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Table 5 Statistics of areas of solar greenhouses and polyhouses

in different regions of Weifang A T
HilX H iR & m A SR T AR
HESK 1.66 0.43
i 2.70 2.56
Y+ 1.21 1.79
3 0.75 0.07
11t fif 3.25 0.90
EUR 2.90 8.79
M 17.09 16.89
I 2.34 0.76
el 40.36 6.79
g3 3.32 3.51
5L 1.49 1.65
B 1.37 0.51
G 78.44 44.64
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