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Remote sensing for monitoring abnormal crop growth under sudden
floods in arid regions: A case study of the July 2025 flood in the
Tumochuan Plain

WANG Bing"*?,DU Peijun"*?,GUO Shanchuan'’

1.School ofée@”hy and Ocean Science, Nanjing University, Nanjing 210023 hz
2.Jiangsu Provincial I%L@a tory for Advanced Remote Sensing and Geographic Informat %_2]0023
China;

«wmv%%for Land Satellite Remote Sensing Applications of Ministry of Wes 210023 China

Abstract: Objective Climate change has intensified precipitation variability in arid re%@gﬁsruptmg hydrological regimes and increasing
flood risk. Flood control systems in these regions are frequently designed prima; rought mitigation and water storage, limiting their
capability to withstand extreme rainfall. In late July 2025, the Tumochuan P Elzun in Inner Mongolia experienced basin-wide flooding
triggered by an unprecedented prolonged rainfall event. Multiple embankment breaches subsequently occurred along the Hasuhai drainage
canal, causing severe damage to agricultural production and infrastructure. Accordingly, this study aims to provide timely and reliable
information on flood evolution and quantify flood effects on croplands, particularly maize inundation and associated yield loss risk.Method
A refined flood mapping method was developed by integrating a composite water index with morphological operations to enable the
efficient automated extraction of surface water information. To reduce misclassification caused by terrain and building shadows, a rule-based

discrimination scheme was implemented during post-processing. The proposed method was applied to Sentinel-2 imagery to extract surface
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water across the Tumochuan Plain for 2024 and 2025. By using water occurrence frequency in 2024, permanent and seasonal water bodies
were distinguished to establish a baseline water distribution. This baseline was then used as a reference to delineate th 25 flood extent
and monitor its temporal evolution. T tigate maize growth responses to inundation duration, a dynami tir (DTW) - k-
means model was constructed b, ng DTW with the k&-means algorithm to cluster the normalized atiogdindex (NDVI)
phenological traject Rtr centrmds represent NDVI recovery trajectories under dlfferenpgf\ﬁ%oai@ tio ﬁ%{ned model
was applled @dy area to assess maize yield loss risk.Result The proposed auton@e%‘ &ﬁﬂ outperformed the
opti 18 ased approach derived from Sentinel-1 data, achieving an overall classification a@(&ﬁa of 97.4% and a kappa

ﬁlent of 0.947. Time-series analysis indicated that flood extent peaked around August YQ ¢ total water area reaching 880.01
km?, approximately 2.2 times the normal extent in 2024. Flood recession was slow, w1 ndated area decreasing by approximately

S

coc

53% over the following month. Among major crops, maize was the most se fected with an inundated area of 192.6 km?.
Approximately 39.4% of croplands remained waterlogged for more than 30 days, mostly in low-lying lands and along river systems. The
DTW - k-means model clustered NDVI recovery trajectories into three types associated with flood duration. The subsequent yield loss risk
assessment indicated high-risk areas that covered 238.9 km?, primarily corresponding to prolonged inundation. Maize exposed to flooding
for more than 2 weeks faces an elevated risk of lodging and potential mortality, indicating limited resilience to prolonged inundation.
Conclusion These findings demonstrate the capability of remote sensing to link flood dynamics with abnormal crop growth responses in arid
regions. The proposed framework enables rapid flood extent mapping and maize yield loss risk assessment, and it can be transferred to other
regions affected by similar flood events.

Key words: remote sensing, flood disaster, automated flood mapping, crop anomaly monitoring, time-series analysis
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