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Simplified surge flow with improved furrow irrigation reduces infiltration loss and saves
water

In arid lands, the groundwater table on irrigated farmlands has been rising due to the large 
amount of infiltration caused by excessive irrigation. As a result, salts become accumulated in
the root zone, reducing agricultural production. In the Republic of Uzbekistan where large-scale 
irrigation development was carried out during the Soviet era, about 51% of irrigated farmlands
are salt-affected, and it has become a serious problem. Water-saving methods such as the drip 
and sprinkler system are generally effective in controlling the groundwater table, but these were 
not adopted widely due to lack of facilities and funds. Hence, furrow irrigation with large 
infiltration loss was conducted in Uzbekistan’s vast farmlands. Surge flow irrigation (SF) was
applied in furrows to save water and reduce infiltration loss by supplying water intermittently.
However, it required some investments such as water supply pipes and switching valves, thus
leading to the development of the simplified SF irrigation method.

Whereas conventional furrow irrigation is done once and SF around 4 times, simplified SF
is done two times at 1-day intervals. When irrigating a 100-m furrow by Simplified SF,
irrigation is carried out by supplying water from 0 m to 50 m (stopped upon reaching 50m) (1st

irrigation, SF-1). One day later, water is supplied from 0 m to 100 m (2nd irrigation, SF-2) (Fig.
1). By wetting one day before, water infiltration at the wet furrow (SF-2 condition) became 
slower than at the dry furrow (SF-1 condition), and the cumulative infiltration after 60 minutes 
decreased by 67% compared with the dry furrow (Fig. 2). Moreover, at an inflow rate to furrow 
of 1.7 Ls-1, water advanced faster during 2nd irrigation due to the decrease in infiltration 
following the 1st irrigation. As a result, the arrival time to the furrow end and total irrigation 
time became shorter (Fig. 3) compared with conventional irrigation. In the case of irrigating the
100-m furrow at a 1.7 Ls-1 inflow rate, simplified SF saved water by 19% compared with 
conventional irrigation. Further, when furrow length was shortened to 50 m, the water-saving 
effect increased to 22%. In the case of irrigating the 100-m furrow at a 5 Ls-1 inflow rate, even
conventional irrigation could reach the furrow end in a short time as there is no reduction in the 
water-advance speed; apparently, under this scenario, simplified SF (i.e., irrigation done two 
times) does not conserve water.  

Simplified SF would be most applicable as a surface irrigation method in farmlands with 
highly permeable soils. When applying simplified SF, farmers should consider the furrow 
length, the inflow rate, and the water-advance speed in the furrow. Inflow rates and water-
advance speeds are affected by the slope and unevenness of the farmland; thus, to generate
enough water-saving by simplified SF, land leveling at 1/500 to 1/1000 slopes and making 
precise furrows are necessary. In Uzbekistan, water-saving efforts by farmers are lacking
because water fees are collected based on farmland area. Nevertheless, simplified SF can help 
control water table rise, thereby reducing salt accumulation, saving water, and extending the 
cultivation area.
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Table 1. Water-saving effect and application efficiency of the Simplified Surge Flow method

Inflow
(Ls-1)

Length
(m)

Required 
water 
[RW] 
(m3)

Treatment
Time sec Supplied water

[SW] (m3)
Water-saving 

ratio*)

(%)

Application 
efficiency
[RW/SW] 

(%)Ave Std Ave Std

1.70 100 2.45 Conventional 3,289 88.2 5.59 0.15 - 43.8
100 2.45 Simplified SF 2,667 229.3 4.53 0.39 19.0 54.1
50 1.22 Conventional 1,299 152.6 2.21 0.26 - 55.2
50 1.22 Simplified SF 1,014 57.5 1.72 0.10 22.2 70.9

5.00 100 2.45 Conventional 1,148 95.7 5.74 0.48 - 42.7
100 2.45 Simplified SF 1,392 99.0 6.96 0.50 -21.3 35.2

*) Ratio of water-saving amount by Simplified SF to amount of supplied water by conventional over the same length of the furrow
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Fig. 1. Comparison between simplified SF and conventional furrow irrigation

100 m0 m

Intermittent water supply

Surge flow

Pipe
Valve

0

1,000

2,000

3,000

4,000

0 20 40 60 80 100

El
ap

se
d 

tim
e 

t(
s)

Distance from inlet l (m)

Inflow rate 1.7 Ls-1

SF-1 SF-2

Fig. 2. Infiltration of water into the dry/wet furrow
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Fig. 3. Arrival times of irrigation water 
to each point along the furrow


