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Fig.1 Statistics of publications related to remote sensing of soil organic matter from 2002 to 2023
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Fig.2 Study area and sensor distribution
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Table 1 Often used for multispectral data of soil organic matter content inversion and mapping

ol P O B 23 6] 53 HE A /m P B B/ pm iR /d F
Landsat 5 TM B.G.R.NIR.SWIR 30 0.45~2.35 16 B
Landsat 7 ETM+ B.G.R.NIR.SWIR 30 0.45~2.35 16 B
Landsat 8 OLI B.G.R.NIR.SWIR 30 0.45~2.3 16 B
Sentinel-2 MSI B.G.R.VRE NIR,.SWIR 10 0.44~2.19 5 B
Sentinel-3 OLCI NIR.SWIR 300 0.4~1.02 2 R
Spot-5 HRG G.R.NIR ,MIR 10(2.5) 0.5~1.75 5 B
GF-1 WFV B.G.R.NIR 16 0.45~0.89 2 R
GF-6 MSS B.G.R.NIR 8 0.45~0.89 4 SR
BJ-1CCD G.R.NIR 32 0.523~0.9 2 R
HJ-1CCD B.G.R.NIR.MIR 30 0.43~0.9 2 R
DIJ-M600 Sequoia G .N.VRE NIR — 0.53~0.81 - HLER
ADC Snap G.R.NIR — 0.52~0.92 - HLER
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Table 2 Often used for spaceborne and airborne hyperspectral data for soil organic matter content inversion and mapping

S W B 23 18] 43 B /m W B3 1l /nm [H % B

GF-5 AHSI 330 30 400~2 500 i A3
EO-1 Hyperion 220 30 400~2 500 EgE| B3
EOS AM-1 MODIS 36 250/500/1 000 405~14 385 FH B
PRISMA PRISMA HSI 239 30 400~2 500 SO JLE=1
Wi 15 OHS 256 10 400~1 000 i b1
OMISI 127 — 460~12 500 [ BL#k
CASI-1500/SASI-600 388 — 380~2 450 [ BL#k
GaiaSky-Mini2-VN 1 440(1X) — 400~1 000 i HL#
pika L 281 — 400~1 000 % Bl
Micro-Hyperspec A/X 325 — 400~1 000 FH ML

M 20 LA A X T 2005 B, o 4
P LA SR P B ) B 2 e R it M T R
MAE B o H AR B R 0k B s 1Y 1AL AR X T RE 4
HE 2O B 1 TR R AR E R D, — e R
7 RIS . T M O R O R H T
WA Z — Lo SEE ASD 2l A7 1
AN [A] AL 5 B 3 bl O % 0 R A k)T 0 - ASD
FieldSpec 3 B 5E 3%+ | ASD FieldSpec 4 B 5 ik

12" ASD FieldSpec Pro FRTM B %ALY Qual-
itySpec Trek T 5 #2 fil =0 6 35 A . L 4 PSR+
3500 H ¥ % 3% 1L F1 HySpex & 6 3% A #HL° L SR-
5400 {5 43 H¥ % ) 6 1 A | Antaris B #5725 4
T LT AT A 2 A 3T G A . 3
BEE T H AT IE R B T s e s A A
S0 R R T b R Ol T 43R B B B A X T TS
BT AL 48 8 e 1% 5000 HL 2 a5 Rl T /N (H R A R

T Y



Fof M 6 AT AL o e I T - ) R A A 0 R 1057

x3 ERTIEBNRESERESHENELHSEENRER

Table 3 Near-earth hyperspectral instrument information is commonly used for soil organic matter content

inversion and mapping

Hed JEig > HER /nm JE A LR BBHE [ /nm EP

ASD FieldSpec 3 3(350~1 000),10(1 000~2 500) i 350~2 500 ESE|
ASD FieldSpec 4 3 (@700).8(@1 400/2 100) w5 350~2 500 eS|
ASD FieldSpec Pro FRTM 3.5(350~1 000).10(1 000~2 500) 7 350~2 500 ES
PSR+ 3500 3(@700).8(@1 500).6(@2 100) b 350~2 500 X H
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MApplication Progress and Prospect of Remote Sensing Technology
in Soil Organic Matter Inversion and Mapping

SHI Ming"*,SHI Yang"®,LIN Fei'’,JING Xia’,HU Yimin"®, LI Bingyu®
(1.Institute of Intelligent Machines, Hefei Institute of Physical Science, Chinese Academy of Sciences,
Hefei 230031, China;
2.College of Geomatics, Xi’ an University of Science and Technology, Xi’an 710054, China;
3.Agriculture Engineering Laboratory of Anhui Province , Hefei 230031, China)

Abstract: Soil Organic Matter (SOM) , a vital component of the soil solid phase, provides essential nutrients
for plant growth and serves as a key indicator of soil fertility. Recent advancements in remote sensing technology
have introduced novel approaches for efficient SOM estimation and mapping, yet challenges persist due to envi-
ronmental interference and data complexity. This review systematically examines the applications of multispec-
tral and hyperspectral data in SOM inversion and mapping, alongside critical data processing methodologies.
Comparative analyses demonstrate that laboratory—acquired spectral data under controlled conditions exhibit sig-
nificantly higher model accuracy and robustness compared to field—collected data, attributed to stable measure-
ment environments. Feature selection and extraction, particularly for hyperspectral datasets, enhance inversion
precision by mitigating data dimensionality and multicollinearity. Ensemble modeling frameworks integrating
machine learning and deep learning outperform single-model approaches by effectively characterizing the nonlin-
ear complexity of soil systems. Multi-temporal datasets further improve predictive capabilities by incorporating
seasonal vegetation dynamics and temporal evolutionary patterns. However, optical data remain susceptible to
atmospheric disturbances, especially in cloud—prone regions such as southern China, while microwave remote
sensing emerges as a complementary solution for its all-weather operability and topographic adaptability. Future
research should prioritize multi—source synergy strategies, including optical-SAR synergies, multi-sensor plat-
form integration, and physics—informed machine learning to address confounding factors like crop residue cover
and soil moisture. Advanced preprocessing techniques, such as wavelet analysis and blind source separation,
are essential for isolating soil-specific spectral signatures. Spatiotemporal modeling frameworks that integrate
soil types, agronomic practices, and climatic variables will enhance prediction generalizability. Concurrently,
developing interpretable artificial intelligence models and geographically adaptive spatial interpolation methods
is crucial to ensure scientific rigor and global scalability. This study provides theoretical and practical insights for
leveraging multi—source remote sensing in precision agriculture and sustainable land management.

Key words: Reflectance;Soil Organic Matter(SOM ) ; Remote Sensing Monitoring



