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Feasibility Study of Wastewater Reuse for the Vegetable Farming in Jejudo
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ABSTRACT

The objective of this study is to assess the feasibility of wastewater reuse for the vegetable farming. The study region, about
250 ha in size, is located on the west coast of Jejudo, Korea. Major agricultural products of the study area are the cabbage,
broccoli, garlic and onion. To confirm the feasibility of wastewater reuse, the drought duration and the water requirement analysis
were conducted respectively. The average annual precipitation of the study region (1,121 mm) was smaller than that of Jeju island
(1,975 mm). The drought duration for a ten-year return period in October through November was more than 20 days. The water
requirement for irrigation was calculated by the FAQ Penman-Monteith method which took into account the cultivated crops,
planting system, and meteorological conditions of the study region. The water requirement for a ten-year return period was
estimated 4.7 mm/day and the water demand for irrigation was 4,584 m3/day. As a result, the irrigation water for the crops was
insufficient during their breeding season, especially in October through November. Thus, the result indicated that the study region
required the alternative water supply such as wastewater reuse during the non-rainy season. As drought continues to place
considerable stress on the availability of fresh water supplies in the study region, irrigation with reclaimed wastewater will play an

important role in helping to meet future water demands.
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Table 1 Agricultural products of the study area

First crop Cabbage | Onion | Garlic | Broccoli | Green Onion Total
Second crop | Cabbage | Sesame | Sesame | Bean Barley

Area(ha) 62.5 62.5 50.0 37.5 37.5 250.0

Ratio(%) 25.0 25.0 20.0 15.0 15.0 100.0
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Fig. 1 Irrigation area of the well in the study region

Table 2 Capacity and irrigation area of the well

Well Capacity (1 /day) Irrigation Area (ha)
F-367, R-025 1,379 42.20

F-232 800 40.00

D-221 1,000 24.20

F-072 800 23.70

S-003 1,051 41.60
F-316, F-418 1,873 72.70

Total 6,903 244.40
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Table 4 Drought frequency by means of drought duration

(unit: days)
Days fetun period Probabﬂ? ty Remarks
5 year 10 year | distribution
First 21.8 25.6 G
Jan. Middle 22.2 28.2 L
Last 232 28.7 L
First 194 21.8 W
Feb. Middle 15.5 18.9 Gu
Last 15.0 18.0 L
First 12.8 15.3 Gu
Mar. Middle 12.7 15.7 Gu
Last 139 16.8 Gu
First 12.2 15.3 L
Apr. Middle 114 14.0 L
Last 8.2 9.6 Gu
First 12.9 15.8 Gu G: Gaussian
May | Midde 164 208 L (Normal)
Last 13.1 15.6 Gu
First 104 11.7 W
Jun, Middle 8.2 9.3 w L: LogPearson
Last 110 15.4 L Typell
First 11.9 14.7 Gu
Jul. Middle 15.7 20.0 Gu
Last 14.9 17.5 W W: Weibull
First 10.7 14.0 L
Aug. Middle 10.8 13.9 L
Last 13.1 17.2 L Gu: Gumbel
First 13.9 18.2 L
Sep. Middle 179 21.7 W
Last 224 29.4 L
First 26.7 35.2 L
QOct. Middle 225 28.8 L
Last 18.8 24.1 L
First 18.7 219 G
Nov. Middle 239 32.0 L
Last 312 42.2 L
First 34.2 43.3 Gu
Dec. Middle 34.1 39.7 G
Last 26.4 33.3 L
4
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Fig. 3 Annual maximum evapotranspiration

Table 5 Evapotranspiration for return period

Return period  |Evapotranspiration| Return period | Evapotranspiration
(year) (mm/day) (vear) (mm/day)
2 4.4 30 4.9
3 4.5 50 5.0
5 4.6 100 5.0
10 4.7 200 5.1
20 4.8 - -
ShamaehE] = A5 A 1E, 2009



Table 6 Irrigation area for the water requirement with
ten—year return period

Water amount (m’/day) Area (ha)

Wel req\gzrlttaient Gmﬁ;i\]:zter Shortage | Irrigation |No irrigation
F-367, R-025 2,333 1,379 954 24.9 17.3

F-232 2,212 800 1,412 14.5 25.5

D-221 1,338 1,000 338 18.1 6.1

F-072 1,310 800 510 14.5 9.2

S-003 2,300 1,051 1,249 19.0 22.6
F-316, F-418 4,020 1,873 2,147 33.9 38.8

Total 13,514 6,903 6,611 124.8 119.6
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