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Utilizing High-Resolution Orthoimage to Assist in Inventory of
Agricultural Facilities Land Use — A Case Study of Guandu Plain
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Abstract

Irrigation facilities form the foundation of agricultural water management. Land that has
long been used for irrigation purposes and continues to serve such functions should be kept for
existing use. In recent years, the Taiwan Irrigation Agency has actively promoted the policy of
compensation for continued use of agricultural facilities land use. This process involves
overlaying irrigation canal data with cadastral layer to apply for boundary demarcation from
land administration offices, clarifying land occupation areas for subsequent compensation.
However, many irrigation canal data are outdated and inconsistent with the current situation
due to aging and limitations in historical data quality. Furthermore, the extensive and dispersed
nature of irrigation canal makes parcel-by-parcel demarcation time-consuming and labor-

intensive, hindering effective planning and implementation of compensation programs.

This study takes the Guandu Plain as a demonstration site and proposes the use of
Unmanned Aerial Vehicles (UAVs) to generate high-resolution orthoimage as reference for
current conditions. By overlaying existing canal data on orthoimage, spatial alignment can be
corrected, converting digitized polylines into polygonal representations to reflect actual canal
widths, flow direction are also systematically recorded. Once the baseline data is properly
established, overlay analysis with cadastral data and land ownership records allows for accurate
identification of occupied land parcels, their lot numbers, and ownership details, which can be

compiled into an inventory for management.

The UAV-generated orthoimage offer advantages such as high spatial resolution, flexibility
in deployment, and immunity to cloud cover. In this case, orthoimage of the Guandu Plain,
covering approximately 707 hectares with Ground Sample Distance (GSD) of 5 cm, were
completed within seven days. These high-resolution datasets enable rapid and comprehensive
assessment of agricultural facilities land use. With corrected canal layer, management offices
can generate detailed inventories, prioritize compensation based on zoning, ownership (public
or private), assessed land value, and develop funding or implementation plans. This approach

greatly enhances the efficiency and effectiveness of the continued use policy for irrigation land.

Keywords: UAV > High-Resolution Orthoimage * Agricultural Facilities Land Use
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