ol RN T s RIP-i  ak E2

A Study on Outflow Control Plans for Farmland Consolidation
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Abstract

Farmland consolidation is a comprehensive land improvement method that reorganizes and
plans irregular, inefficient, or poorly drained and irrigated farmland. This process creates
standardized plots, constructs farm roads and waterways, ensuring that each plot of farmland has
direct access to roads, irrigation, and drainage systems. Based on the characteristics of the crops,
farmland consolidation can be mainly divided into paddy field consolidation and dry field
consolidation, with the primary difference being that dry field consolidation does not include the
installation of an irrigation system. This study aims to explore the necessity and impact of
implementing runoff control plans in farmland consolidation, focusing on the differences in runoff
before and after farmland consolidation. The study selects four areas for analysis: the Wubei
agricultural land consolidation area in Kouhu Township, Yunlin County; the Xindongshi
agricultural land consolidation area in Neipu Township, Pingtung County; the Shizhen agricultural
land consolidation area in Yuanli Township, Miaoli County; and the Xishan agricultural land
consolidation area in Jinsha Township, Kinmen County. Among these, Wubei and Shizhen are
categorized as paddy field consolidation areas, while Xindongshi and Xishan are categorized as
dry land consolidation areas.

In addition to considering the different infiltration characteristics of farmland, farm roads, and
waterways, the runoff in land consolidation areas also takes into account the water retention effect
caused by the bunding of farmland, roads, and waterways. Using the SOBEK numerical model's
Rainfall Runoff (RR) module and the 1D Channel Flow (CF) module, the study simulates the
hydrological phenomena of overland flow, farmland retention, and drainage channel convergence
after rainfall. This allows for the simulation of runoff changes in each consolidation area before
and after farmland consolidation.

The simulation analysis results indicate that in areas such as the Wubei and Shizhen farm land
consolidation areas, the paddy fields provide temporary water retention space. As a result, the
specific runoff in these farmland consolidation areas is significantly lower than the specific runoff
in general drainage areas, both before and after consolidation. Although the Xindongshi area is
classified as dry field, it exhibits similar characteristics. However, due to the terrain, the water
retention space is smaller than that of paddy fields, leading to a slightly higher runoff, though still
lower than the specific runoff in general drainage areas. In the Xishan area, the original plots lacked
significant farm roads and waterways, resulting in no water retention space and higher runoff.
However, after consolidation, the runoff has decreased compared to pre-consolidation levels. This
trend of lower runoff post-consolidation is observed in all case study areas. Therefore, the land
consolidation do not meet the criteria outlined in Article 83-7 of the Water Act, which stipulates
that " the development and utilization of land above a certain scale will increase the amount of
runoff.” That is, there is no need to apply for outflow control plans.

Keywords: Farmland consolidation, Outflow control plan, Runoff, Water retention
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