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Abstract: The biomass of saltmarsh vegetation serves as a crucial parameter in investigating the carbon cycling within
coastal wetland ecosystems. It represents a pivotal indicator for assessing the ecological well-being of wetland ecosystems and
ensuring the sustainable utilization of their resources. Hence, undertaking research on monitoring methods for the
aboveground biomass of saltmarsh vegetation is of utmost significance. Currently, remote sensing technology has been widely
applied in the field of wetland biomass monitoring. However, the biomass retrieval methods primarily rely on statistical
models, which require support from field measurements during the model construction process, thereby limiting their
temporal and spatial scalability. To address this issue, the Yancheng Wetland National Nature Reserve of Rare Birds in
Jiangsu Province was selected as the study area for this research. By utilizing the PROSAIL vegetation radiative transfer
model, the input parameters of the model were localized through local sensitivity analysis and global sensitivity analysis.

Consequently, a semi-empirical inversion model was developed to estimate the aboveground biomass of Spartina alterniflora.
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This model was subsequently applied to Landsat 8 OLI satellite imagery, allowing for the retrieval of the spatiotemporal
distribution of aboveground biomass for Spartina alterniflora. The research findings indicate that in the simulation of canopy
reflectance for Spartina alterniflora using the PROSAIL model, parameters such as leaf area index (LAI), leaf dry matter
content (Cm ), leaf inclination distribution function ( LIDF), Leaf equivalent water thinness ( Cw), leaf chlorophyll
content (Cab) , and leaf mesophyll structure (N) exhibit high sensitivity. On the other hand, parameters carotenoid content
(Car) and the soil brightness factor ( P_,) demonstrate low sensitivity. The aboveground biomass of vegetation was
estimated for the corresponding time periods using remote sensing imagery captured at different time points. The remote
sensing inversion resulls were compared with the field measurements, resulting in a coefficient of determination (R*) of
0.83, a root mean square error ( RMSE) of 0.43 kg/m’, and a mean relative error (MRE) of 15.7%. These findings
demonstrate a high level of accuracy and precision in the model’s estimation. Furthermore, the results affirm the model’s
good spatiotemporal applicability, indicating its suitability across different locations and time periods. This study has
developed a remote sensing-based method for estimating aboveground biomass of coastal saltmarsh vegetation, addressing the
limitations of previous approaches that heavily relied on field measurements for biomass inversion modeling. The proposed
method provides technical support for studying carbon cycling in coastal wetland ecosystems and accurately estimating their

carbon sequestration potential.
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Table 1 Satellite image imaging time and biomass sampling time

Fe 5 JRAB I 8] EX7/p e A e [E] e B/ d
Number Imaging time Biomass sampling time Time interval
1 2019-10-08 2019-09-13 25
2 2019-12-11 2019-12-27 16
3 2020-09-08 2020-09-21 13
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Fig.8 Training and verification results of BP neural network model
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Table 2 The ranges of input parameters for the PROSAIL model
SRR ASH W iR ZHE TSI EaS B
Parameter sensitivity The input parameters Initial parameter range  Final parameter range Step Unit
o5 U MRS S (LAT) 1—10 1—10 1 m?/m?
High sensitivity 43 & ik (Cab) 10—90 10—90 20 g/ cm?
M T HIB S A (Cm) 0.01—0.1 0.01—0.1 0.01 @/ cm?
SEROKIEBE (Cw) 0.01—0.05 0.01—0.05 0.01 ¢/cm?
{5 F 534 280 (LIDF) 40—80 40—80 10 °
B EERIZ (Y 1—4 1—4 1 -
UM JEAE N FE A (Car) 1—15 8 pg/cm?
Low sensitivity +HEBH(P,;,) 0.1—1 0.55 —
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