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Coastal macroalgal blooms profoundly affect marine ecosystem balance, tourism and aquaculture. Since 2008, the western Yellow Sea

has been hit by summer “green tide” events—massive blooms of green macroalgae (GMA), primarily Ulva prolifera, — that damage

both natural habitats and coastal industries. Remote sensing has become indispensable for monitoring these blooms, with passive

optical sensors widely used for their accessibility and Synthetic Aperture Radar (SAR) increasingly valued for its all-weather capability.

Operational SAR platforms typically operate in the L-, C- or X-bands. Near-synoptic C-band SAR and optical observations have shown

that floating GMA patches exhibit a higher normalized radar cross-section (NRCS) than the surrounding seawater, appearing as bright

slicks in C-band imagery [1–3]. However, the L-band SAR signature of these floating patches remains largely uncharacterized. A

thorough understanding of multi-frequency SAR backscatter from floating GMA is therefore crucial for developing robust, multi-

platform monitoring strategies and enhancing temporal coverage.

INTRODUCTION

◆ AIEM-based simulation results

CONCLUSIONS

✓ C-band: Floating GMA patches appear brighter than the

surrounding sea. This is due to an increase roughness over

that algae-covered area and by residual reflections at the

algae-water interface

✓ L-band: Floating GMA patches are generally darker than the

surrounding water, with only occasional brighter cases under

very low wind conditions.

REFERENCES
[1] Gao L., Guo Y., and Li X. (2024). Weekly green tide mapping in the Yellow Sea with deep learning: Integrating optical and SAR ocean imagery. Earth System Science Data Discussions, 16(9),

4189-4207.

[2] Gao, L., Li, X., Kong, F., Yu, R., Guo, Y., & Ren, Y. (2022). AlgaeNet: A deep-learning framework to detect floating green algae from optical and SAR imagery. IEEE Journal of Selected Topics

in Applied Earth Observations and Remote Sensing, 15, 2782-2796.

[3] Guo, Y., Gao, L., & Li, X. (2022). A deep learning model for green algae detection on SAR images. IEEE Transactions on Geoscience and Remote Sensing, 60, 1-14.

RESULTS

◆ NRCS analysis on GMA-covered and GMA-free

sea surface in Yellow Sea using C- and L-bands

observations

Figure 1. L- and C-band SAR NRCS maps and profiles along

transects that include floating GMA patches.

Case 1: L-band ALOS-2 HH (a) and HV (b) with transect in (c),

C-band Sentinel-1 VV (d) and VH (e) with transect in (f), and

co-located Sentinel-2 false-color map (j);

Case 2 : L-band ALOS-2 HH (g) and HV (h) with transect in (i)

and corresponding Landsat 8 false color map (k). Green shade

on (c) (f) (i) delineates the floating GMA.

Figure 4. AIEM-based simulation results and SAR

observations.

◆Mechanisms that drive C- and L-band SAR

backscatters over floating GMA-covered surface

Figure 5. Simulation results of AIEM-based control

experiments.

To compare the L- and C-band SAR signature of floating

GMA patches using optical imagery as reference.

To interpret the physical scattering mechanisms that generate

C- and L-band SAR GMA signatures through numerical

scattering predictions performed using the advanced integral

equation model (AIEM).

OBJECTIVE & SATELLITE IMAGERY

C-band data: Sentinel-1 IW VV-VH

L-band data: ALOS-2 Stripmap Fine mode

Passive optical data: Senitnel-2, Landsat 8 surface reflectance

◆ Objectives

◆ Satellite imagery
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