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1. Introduction
In developing countries, PIM (Participatory 
Irrigation Management) has been required for 
higher and sustainable agriculture productivity but 
with less success. In the case of paddy irrigation, 
much water is drained at the same time as the 
water application. Therefore reuse system can 
help PIM by applying water sufficiently to 
farmers under scarce water conditions. 
   Regarding the water reuse system of the 
irrigation scheme, much research has already been 
executed. For example, Okamoto (1978) has 
already developed a method for estimating the 
total water requirement by evaluating the water 
reuse systems among small irrigation blocks. Di 
Wu (2019) evaluates the effect in irrigation 
systems of return flows for reuse using the SWAT 
model. Despite valuable research as above, the 
effect of the actual water reuse system on LID 
(Land Improvement District) activities has not 
been adequately clarified.
   In this research, we select Oka Zeki LID as a 
large paddy irrigation scheme with a water reuse 
system in Japan and evaluate the effects of the 
water reuse system on water efficiency and LID 
activities for water distribution. 
2. Methodology 

To evaluate the effect of the water reuse system on 
water efficiency we compare the minimum water 
requirement before and after the improvement of 
the reuse system using the water balance approach. 
We also made a simulation of previous and current 
water reuse system irrigation schemes and clarify 
the irrigable areas with less labor work. For this 
simulation, we made a conceptual map for each 

water reuse system, based on the Oka Zeki 
irrigation project design map (1960) for the 
previous system and LID’s irrigation block map 
for the current system. We also made an interview 
with LID officials to confirm the network. 
   To evaluate the effect of the water reuse 
system on water distribution management, we 
made a comparison of operations costs and staff 
numbers before and after the improvement of the 
reuse system. For this analysis, we used LID’s 
annual reports data about water distribution 
management.  
3. Outline of the research area
Oka Zeki irrigation scheme covering around 1600 
ha of paddy field, is located in Ibaraki Prefecture. 
Supplied by the Kokai River Oka Zeki suffers 
from water shortage, due to the large withdrawal 
of Fukuoka Zeki upstream. With urbanization 
mainly in Toride city from the 1970s, many 
farmers began to work in cities for other jobs, 
which negatively impacted Mura’s governance. 
Therefore the reuse system was improved in the 
1980s. According to the conceptual map, it was 
clarified that before the irrigation scheme has 63 
blocks in the previous system, based on the Mura 
boundary with 5 reuse blocks. Currently, the 
system is divided into 96 blocks, and 65 pumping 
stations are supplying reuse water to 52 blocks as 
shown in Fig.1. 
4. Results  
1) Water reuse system 
The simulation with four different available water 
conditions was executed for each conceptual 
model, as detailed in Fig.1. The irrigable area of 
both systems was calculated following the  
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