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Pipeline Series and Parallel Operation Applied in Agricultural Water
Ponds at Catchment Area

Abstract

Taiwan's farm ponds on hillsides have the functions of farmland
irrigation, water storage and flood detention. Global climate changes have
significantly increased the intensity of regional rainfall and the number of
days with no precipitation. The proper use of farm ponds in order to reduce
the impact of climate change is very important. The research purpose of
this project is to explore how to apply the pipelines in series and parallel
technology to the operation of farm pond water storage, so as to improve
the water storage functions of the catchment area (or region), and to help
water and soil conservation functions such as flood detention and disaster
prevention.

In this research, we have collected domestic and foreign farm pond
series and parallel operation cases and literature, and compiled possible
operation methods and problems encountered. In addition, after interviews
and on-site surveys for farm ponds in the Miaoli area, the study proposed
factors such as water storage capacity, flood detention, and series-parallel
feasibility to select research areas. The analysis results show that the
Chonggang Creek catchment area, the Houlong Creek upper catchment
area, and the Liyutan catchment area are the top three in the ranking.
Among them, the Chonggang Creek catchment area is ranked first, so it is
selected as the case study area. Through on-site surveys, considering the
feasibility of series and parallel connections and landlords’ willingness
factors, we selected Dahuangpu pond and Liwu pond in the Chonggang
Creek catchment area, Litan 039 farm pond in the Liyutan catchment area
, and Houlong 006 farm pond in the Houlong Creek upper catchment area
to set up self-recording water level gauges.



This research first collected basic data of farm ponds for analysis to
establish the relationship between rainfall and water storage. In addition,
based on the analysis of the rainfall intensity of different return periods,
the simulated rainfall situations of the case area were drawn up. Afterwards,
a simulation model of rainfall and water storage operation of the farm
ponds was established based on the relationships between the space and
water volume of the farm ponds, and the parameter calibration and scenario
simulation of the model were carried out.

Based on the proposed scenarios, we had completed the simulation of
water storage in the farm ponds of Litan 039 in the Liyutan catchment area,
and Houlong 006 farm pond in the Houlong Creek upstream catchment
area . Taking Litan 039 as an example, flood storage in farm ponds and
initial reduction of the water level can reduce the peak flow of rainfall
runoff in the catchment area from 0.1152 CMS to 0.0242 CMS.

The series-parallel operation scenario analysis of farm ponds such as
Dahuangpu pond, Liwu pond and Guanyin pond in the Chonggang creek
catchment area uses the water balance model and net flow model for the
farm ponds. Taking the scenario of short-duration intensive rainfall under
the low water level of the farm pond (180 minutes) and the scenario of the
25-year return period (58.84 mm/hr for average) simulation analysis as an
example, the operation of Dahuangpu pond can have the rainfall runoff
over catchment area decreased from 0.074CMS to 0.026CMS. The above
outflow can flow into Liwu pond for storage. After the heavy rain passes,
the stored water can be released or reserved for irrigation.

This study has completed the simulation of farm pond storage and the
scenario simulation analysis for farm pond series and parallel operation in
the case study area. This study has also completed the development of a
series-parallel operation mechanism and promotion scheme for regional

farm ponds. The above can be provided to relevant agencies for references

v



to achieve the purpose of regional flood detention, water storage and
disaster prevention. In addition, considering that rural communities have
vast farmland and depressions that can be used as flood detention spaces
during heavy rains, it is recommended that subsequent studies on the
combination of farm ponds in catchment areas and on-site flood detention

be carried out to expand regional flood detention capacity.

Keywords: farm pond, series-parallel connection, flood detention
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