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ABSTRACT

Flooding is one of the most recurring and devastating natural disasters in
Thailand, particularly in the lower northern and upper central plains, where the
topography is predominantly low-lying and functions as a natural drainage path for
upstream runoff. Phichit Province, located in the lower Yom River Basin, is one of the
most flood-prone areas in the country, suffering from recurrent floods almost every
year. The main causes include its low-lying terrain, insufficient drainage capacity,
impacts of climate variability, and rapid changes in land use. This study aims (1) to
delineate and map the recurrent flood-prone areas in the lower Yom River Basin, Phichit
Province, (2) to analyze the spatial and temporal changes of flood inundation from
2021 to 2024, and (3) to examine the relationship between recurrent flood-prone areas
and land ‘use patterns, .in order to provide essential data for sustainable flood risk
management and spatial planning.

The study integrates Geographic Information System (GIS) and Remote Sensing
(RS) techniques using Sentinel-1 Synthetic Aperture Radar (SAR) imagery, which can
capture surface characteristics even under cloud cover. Data processing was conducted
through the Google Earth Engine (GEE) platform to extract annual flood extent maps,
which were then compared with flood data from the Geo-Informatics and Space

Technology Development Agency (GISTDA). A threshold calibration process was



performed to enhance classification accuracy. Overlay analysis was used to identify
areas experiencing recurrent flooding over the four-year study period. The accuracy
assessment employed the Confusion Matrix, calculating both Overall Accuracy (OA) and
Kappa Coefficient (K) to evaluate classification reliability.

The results demonstrate that flood mapping using Sentinel-1 imagery
processed on GEE can effectively identify flood-prone areas, showing high consistency
with GISTDA data. Statistical evaluation indicates a high level of classification accuracy,
with a “good to excellent” Kappa Coefficient. Spatial analysis reveals that recurrent
flooding mainly occurs along the low-lying floodplains adjacent to the Yom and Nan
Rivers, with agricultural zones being the most vulnerable, while expanding urban and
residential areas increasingly encroach upon flood-prone zones, exacerbating flood risk.

It was found that physical factors such as elevation, low slope gradient, and
drainage characteristics significantly influence flood extent and duration. Climatic
factors, including rainfall intensity and tropical storm activity, also contribute to the
expansion of flood-prone areas. The spatial datasets generated in this research provide
a critical foundation for government agencies and local authorities in flood risk
management, early warning system development, land use planning, and sustainable
water resource management. Furthermore, the findings can support urban planning,
disaster preparedness, and climate adaptation policies, thereby enhancing community
resilience and long-term sustainability in the lower Yom River Basin.

Keywords: Recurrent Flood, Lower Yom River Basin, Sentinel-1, Google Earth

Engine (GEE), Geographic Information System (GIS)
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