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Abstract

The estimation of groundwater usage in Jgju isand is important to understand hydrologic cycle system and to plan
management of water resource because large amounts of groundwater have been used for agricultural and domestic purpose.
The model has been developed to estimate agricultura groundwater usage for garlic at uplands and citrus at orchards raising
outdoors using the soil water balance model from FAO 56, respectively. The total amount of water supplied for the crop
evapotranspiration and the multi purpose function such as sprout promotion can be simulated by the model. However, due to
the discrepancy of water use in initial stage between calculated and observed, the model was cdibrated and verified using
actual groundwater usage monitoring data for 3.5 years (2011.6 to 2014.12) at three uplands for garlic and three orchards for
citrus. Consequently, it would be concluded that the model smulated efficiently actual water usage in that root mean square
(RMS) and normalized RMS of the validation stage were less than 8.99 mm and 2.43%, respectively, in two different
conditions.
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Fig. 1. Conceptua model of water balance for irrigation in field scale.
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Table 1. Crop cultivation period at the monitoring sites with different soil series

Crop type Site Cumv(?ﬂ%n aea Cultivation period (Sr(;ltli serl:/.j;
Garlic Gl 4,157 from September to May next year MUREUNG (100%)
Garlic G2 4,224 from September to May next year JOCHEON (69%), MUREUNG (31%)
Garlic G3 1,482 from September to May next year HAWEON (82%),DONGHONG (18%)
Citrus C1l 9,211 from January to December GUJIWA (100%)
Citrus Cc2 6,267 from January to December GUEOM (91%),IDO (9%)
Citrus C3 6,554 from January to December JUNGMUN (100%)
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Fig. 2. Groundwater usage monitoring sites with two adjacent weather stations.
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Table 2. Parameters applying for groundwater usage ssimulation for galic at uplands

Site CNg TAW p Pas IE SAT (29) RC
Gl 62 58 mm 0.3 0.3 0.85 81 mm (150 mm) 0.8
G2 72 46 mm 0.3 0.3 0.85 80 mm (150 mm) 0.8
G3 72 76 mm 0.3 0.3 0.85 90 mm (150 mm) 0.75

CNp : Curve number of SCS method, TAW : Total available soil water content in the root zone, p : Soil water depletion fraction
for no stress, pgs : Soil water depletion fraction for the irrigation start 1E : Irrigation efficiency, SAT : Soil water at saturation state
inthetop soil, Zs: Depth of the top soil, RC : Reduction ratio in crop coefficient
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Fig. 3. Crop coefficients used for previous study (Choi €t. al., 2013) and this study for garlic at uplands.



520

a) G1 (before cdibration)

1,600
—~1400 i v
E —Simulation
E1200 1 © Observation
Eh1,000 7
o e st
® 300 4 March- May !.
S 600 - September E
B 400 - -
3
E e
3
o

g

0

11/08 11/11 12/03 12/07 12/11 13/03 13/07 13/11 14/03 14/07 14/11
year/ month/day

¢) G2 (validation)

1,600
El'm 4 —Simulation
. i
1,200 - Observation
=)
1,000
=]
800 4
s
§ 600 1
S 400
E
3 200
o
4]

11/08 11/11 12/03 12/07 12/11 13/03 13/07 13/11 14/03 14/07 14/11

year/ month/day

U571 - S5 - olsH

b) G1 (after calibration)
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Fig. 4. Comparison of simulated usage and observed usage for garlic at uplands
a) smulation of groundwater usage for crop evapotranspiration with previous study’ s crop coefficient.
b, ¢, d) smulation of groundwater usage for crop evapotranspiration and multipurpose function with modified crop

coefficient.
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Table 3. Parameters applying for groundwater usage simulation for citrus at orchards

Site CNp TAW p Pas IE Qe Qm RC
c1 81 45 nn 05 07 0.85 10 mm 0.64 mn 1
c2 62 97 mn 05 07 0.85 10m 0.64 m 1
c3 78 348 mn 05 07 0.85 10m 0.64 m 1

CNy : Curve number of SCS method, TAW : Tota available soil water content in the root zone, p : Soil water depletion fraction for
Nno stress, pgs : Soil water depletion fraction for the irrigation start, |E : Irrigation efficiency, Qm : once multipopose water quantity,

Qe : once water quantity supplying for crop evapotranspiration, RC : Reduction ratio in crop coefficient
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Fig. 5. Comparison of simulated usage and observed usage for citrus at orchards
a) smulation of groundwater usage for crop evapotranspiration with previous study’ s crop coefficient.

b, ¢, d) smulation of groundwater usage for crop evapotranspiration and multipurpose function with modified crop
coefficient.
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Fig. 6. Crop coefficients used for previous study (Choi et. a., 2013) and this study for citrus at orchards.
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Table4. Total water demand and supply derived by model at citrus orchards

(unit: mm/year)
Site TAW Total water demand Precipitation supply Irrigation supply
(mm) (A=B+C) (B) (©
C1l 445 521 437.3 83.7
c2 97 535.5 5151 204
C3 348 544.9 5385 6.4
Average 163.2 533.8 497.0 36.8
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