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Abstract

In order to estimate the demand for water resources planning and operation, methodology for determining the size of water supply facilities has
been mainly applied to agricultural water, unlike living and industrial water, which reflects actual usage trends. This inevitably leads to an
overestimation of agricultural water and can lead to an imbalance in the supply and demand of each use in terms of the total water resources plan.
In this study, the difference of approaches of concept of net consumption was examined in comparison with the existing methodology and the
characteristics of agricultural water demand were analyzed by applying it to whole Jeju Island. SWAT model was applied to estimate the amount
of evapotranspiration, which is a key factor in estimating demand, and watershed modeling was performed to reflect geographical features,
weather, runoff and water use characteristics of Jeju Island. For the past period (1992~2013), demand of Jeju Island as a whole was analyzed as
427 mm per year, and it showed a relatively high demand around the eastern and western coastal regions. Annual demand and seasonal variation
characteristics of 10 river basins with watershed area of 30 km® or more were also analyzed. In addition, by applying the cultivated area of each
crop in 2020 in the future, it is estimated that the demand corresponding to the 10-year frequency drought is 54% of the amount demanded in the
previous research. This is due to the difference in approach depending on the purpose of the demand calculation. From the viewpoint of water
resource management and operation, additional demand is expected as much as the net consumption. However, from the actual supply perspective,
it can be judged that a facility plan that meets the existing demand amount is necessary. In order to utilize the methodologies and results presented
in this study in practice, it is necessary to make a reasonable discussion in terms of policy and institutional as well as engineering verification.
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Fig. 1. Map of Jeju Island and several stream watersheds

Table 1. Geomorphological characteristics of several watersheds

S Are;i Altitude % of landuse type
(km”) (EL.m) Forest Pasture Cropland Orchad Urban

Hwabuk-cheon 49.10 491 511 7.7 18.3 18.5 44

Han-cheon 34.60 700 69.0 16.3 8.0 43 24
Oedo-cheon 43.46 875 68.8 21.7 2.3 7.2 -
Geumseong-cheon 63.10 440 37.8 34.1 25.5 2.6 -
Changgo-cheon 45.46 472 53.0 22.0 11.7 13.3 -
Gangjeong-cheon 37.56 744 75.1 9.2 3.0 12.7 -

Hyorye-cheon 52.27 730 71.7 9.5 - 16.8 2.0
Seojung-cheon 31.68 501 70.5 5.9 3.5 20.1 -
Uigui-cheon 31.61 294 479 20.9 4.5 26.7 -
Cheonmi-cheon 128.56 359 39.4 45.1 10.8 4.7 -
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Fig. 2. Spatial distribution of annual precipitation, evapotranspiration, runoff, and groundwater recharge
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Fig. 3. Rates of runoff, evapotranspiration, and groundwater recharge to precipitation from 1992 to 2013

Table 2. Comparison of researches on water balance analysis of Jeju Island
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) Area-averaged annual value (mm)
Literature —
Precipitation ET Runoff Recharge
This research 2,046 698 446 902
JSSGP (2013b) 2,061 689 456 916
Jeju Province and KOWACO (2003) 1,975 656 408 911
KOWACO (1993a) 1,870 693 352 825
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Table 3. Comparison of irrigation water need by administrative area in 2020

L L Water need (1,000 m*/d)
Administrative district Area code | Irrigation area (ha) " -
Net water consumption" Water requirement”
Dong area D 2,798 28.4 89.8
Gujwa-eup GJ 6,335 97.3 91.9
L Jocheon-eup IC 2,475 26.9 74.3
Jeju-si
Aewol-eup AW 4,786 55.4 98.3
Hanrim-eup HR 3,724 49.9 56.9
Hangyeong-myeon HG 5,213 87.8 100.5
Dong area SD 4,386 51.1 180.4
Seongsan-eup SS 3,908 60.0 86.6
. . Pyoseon-myeon PS 2,661 322 57.3
Seoguipo-si
Namwon-eup NwW 4,809 54.6 182.0
Andeok-myeon AD 2,361 28.0 41.7
Daejeong-eup DJ 4,965 80.9 154.6
SUM 48,421 652.5 1,214.3

DThis research

YJSSGP (2013a). The agricultural water management plan for Jeju special self-governing province (2013-2022)
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Fig. 7. Comparison of irrigation water need by administrative area by two methods
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