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A Method for Distinguishing Floating-Leaved Plants and Emergent Plants Based on Multispectral and
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Abstract: Accurate and efficient monitoring of aquatic vegetation is essential for the protection and management of lake
ecosystems. This study developed a novel classification approach to distinguish floating-leaved and emergent plants in the

Nanji Wetland National Nature Reserve and Lake Poyang National Nature Reserve. The method first employed the Normalized
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Difference Vegetation Index (NDV1) to identify water bodies, then applied a self-constructed Normalized Difference Mud
Index (NDMI) to minimize interference from mudflats. Subsequently, floating-leaved and emergent plants were differentiated
based on variations in their radar backscattering coefficients. The proposed method was compared against existing classification
techniques. The results demonstrated that: (1) The backscattering coefficient-based approach significantly improved
classification performance, achieving an overall accuracy of 89.72% and a Kappa coefficient of 0.8413. (2) The method
maintained consistent performance across different imaging periods, with overall accuracy consistently exceeding 80%,
indicating high stability and reliability. (3) The incorporation of NDMI effectively suppressed mudflat interference, preventing
misclassification of exposed substrates after water recession, and proving particularly suitable for floodplain wetlands with
pronounced hydrological fluctuations. In summary, this study provides a robust technical framework for discriminating aquatic
vegetation types and offers valuable insights for monitoring wetland ecosystems with dynamic water-level regimes.
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Fig.1 Location Map of the Study Area
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Fig.2 Distribution Map of UAV Sampling Points and Aerial Overhead Photos of the Site: (a) Lake Poyang
National Nature Reserve; (b) Nanji Wetland National Nature Reserve
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Tab.1 Information on Satellite Imagery and UAV Data
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Fig.3 Typical Targets and Their Characteristics: (a) UAV Photos of Typical Targets; (b) Spectral Curves of Typical Targets; (c) Radar
Images, Multispectral Images, and UAV Photos Corresponding to Typical Targets
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Tab.2 Classification Results and Accuracy Assessment of Aquatic Vegetation in Lake Poyang
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Fig.6 Original Images of Lake Poyang and Classification Results of Aquatic Vegetation: (a) Nanji Wetland National Nature Reserve; (b)
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Tab.3 Classification accuracy of two classification methods under different hydrological conditions

OAN OAG
- OAx X L OAg
1% B K 31 o ( Chang 75 CA 3T .
CART T D (Chang 5 i% )
) )
K AL, A A TR R
20220625(S2) 97% 95% 98% 96%
ik
AR EY S 5
20180721(S2) 81% 67% 95% 94%
K A 4
KA RR, A LR R
20240528(L08) : o 93% 78% 94% 80%
)5 R
KA, A7 1E it
20220804(S2) WM. EAKEDSH 80% 45% 83% 59%

& B U W

VE: S2J9 Sentinel-2 1%, 108 A Landsat8 5 1% . OAx 3% 7= 75 5 WL G M1 B 28 15 37 X 10 5 1k 4 280 1%,
OAg B RTEFHME X R ARRYP XM etk KKEE. LN,

(a) (b) . R
£ ATk changfty 5 ik A ki changff] /7 ik

A

o{’
LY

>

%{ :
¥ fim

L IRk KT Lk

K7 BRI S AR TTER 2R R (a) BHLRH E XY E R R X (b) HERHHIE K % B AR R X
Fig.7 Original Imagery and Classification Results of Different Methods: (a) Nanji Wetland National Nature

Reserve; (b) Lake Poyang National Nature Reserve
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Tab.4 Vegetation area under different hydrological conditions using two classification methods
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