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A wide—area LuTan—1 data processing method considering image overlap
rate: A case study of landslide monitoring in the Chongqing section of the
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Abstract: The LuTan-1 (LT-1) satellite, China’ s first L-band interferometric SAR constellation, offers significant advantages for large-
scale geological hazard monitoring because of its long wavelength and high spatiotemporal resolution. However, early-stage limitations such
as insufficient real-time orbit accuracy, irregular image frames, and low effective image overlap rates significantly constrain its potential for
wide-area applications. This study aims to develop a wide-area LT-1 data processing strategy that explicitly accounts for image overlap rate,
thereby improving processing efficiency and deformation monitoring accuracy. The proposed approach classifies images by orbital path and
then, within each path, constructs interferometric networks optimized by constraints on both spatiotemporal baselines and overlap ratios. A
combination of interferogram stacking and regional network adjustment is employed to achieve seamless mosaicking of deformation results
from different paths. On this basis, the small baseline subset interferometric synthetic aperture radar technique performs refined time-series
deformation inversion for key areas. The Chongqing section of the Three Gorges Reservoir Area (including Yunyang, Fengjie, and Wushan
counties) serves as the experimental area. The methodology is evaluated against a conventional LT-1 processing workflow to quantify
improvements in data utilization and deformation accuracy. Compared with the traditional frame-based network construction strategy,
the proposed method improves image utilization by 62% and achieves a deformation monitoring accuracy of 6.1 mm/a, outperforming the
10.7 mm/a obtained using the conventional frame-based network construction approach. Landslide detection results indicate that LT-1
ascending and descending track data identify 57 and 63 more potential landslide hazard sites, respectively, than Sentinel-1 ascending track
data. The findings highlight the distinctive capability of L-band SAR satellites for landslide detection in mountainous terrain with complex
surface conditions. The proposed wide-area LT-1 data processing method effectively addresses challenges of low efficiency and reduced
accuracy caused by irregular image coverage and low overlap rates. It significantly enhances LT-1"s applicability for large-scale geological
hazard monitoring and demonstrates superior landslide detection performance over C-band systems in complex terrain. This method is
expected to increase the precision and reliability of deformation monitoring for wide-area hazard assessment further as the LT-1 data
archives grow and the orbital accuracy improves.

Key words: wide-area InSAR, LuTan-1, overlap-rate constraint, deformation monitoring, landslide detection, Three Gorges Reservoir
Area, Stacking, L-band
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