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Abstract

The hydrologic models, capable of simulating groundwater recharge for long-term period and effects on it of crops
management in the agricultural areas, have been used to compute groundwater recharge in the agricultural fields. Among these
models, the Soil and Water Assessment Tool (SWAT) has been widely used because it could interpret hydrologic conditions
for the long time considering effects of weather condition, land uses, and soil. However the SWAT model couldn't represent
the spatial information of Hydrologic Response Unit (HRU), the SWAT HRU mapping module was developed in 2010. With
this capability, it is possible to assume and analyze spatio-temporal groundwater recharge. In this study, groundwater recharge
of rate for various crops in the Mandae stream watershed was estimated using SWAT HRU Mapping module, which can
simulate spato-temporal recharge rate. As a result of this study, Coefficient of determination (R’) and Nash-Sutcliffe model
efficiency (NSE) for flow calibration were 0.80 and 0.72, respectively, and monthly groundwater recharge of Mandae
watershed in Haean-myeon was 381.24 mm/year. It was 28% of total precipitation in 2009. Groundwater recharge rate was
73.54 mm/month and 73.58 mm/month for July and August 2009, which is approximately 18 times of groundwater recharge
rate for December 2009. The groundwater recharges for each month through the year were varying. The groundwater recharge
was smaller in the spring and winter seasons, relatively. So, it is necessary to enforce proper management of groundwater
recharge during droughty season. Also, the SWAT HRU Mapping module could show the result of groundwater recharge as a
GIS map and analyze spatio-temporal groundwater recharge. So, this method, proposed in this study, would be quite useful to
make groundwater management plans at agriculture-dominant watershed.
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Fig. 1. Location of the Mandae watershed, Gangwon province.
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Fig. 2. Overview of SWAT HRU Mapping module.
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Fig. 7. Crop management information.

Table 1. Scenarios of crop cultivation periods in SWAT crop management module

Plant/begin Fertilizer Pesticide : 5 Harvest
Crop : T i Tillage Irrigation ;
growing season applications applications and kill

Jan. 5 Jan. 5 Mar. |
Rice May. 20 Aug. 1 Jun. | Mar. | May. 17 Oct. 15

(Auto fertilizer) Nov. | (Auto irrigation)

Corn May | - May 3 Jun. 1 Aug. 15 Aug. 15
Soybean May | - May 5 Jun. | Aug. 15 Nov. |

! Mar. 7 Mar. 10
Radet M. (Auto fertilizer) M 1 Mee: 19 (Auto irrigation) May 3
Carrot Jun. 10 r}i:v 323 May 20 May 27 - Sep. 5

Feb. 1
o Mar. 15 Feb. 2 :u"g’_‘ 270 Apr. 7 _ l. 7
Aug. 10 Jul. 11 Sep. 18 Jul. 10 Oct. 30
Aug. 25

Squash May | - May 5 Jun, | Aug. 15 Nov. 1

Mar, 7 Mar. 7
Galbbage Mar. | (Auto fertilizer) Mar. 7 i (Auto irrigation) May. §
Jul. 10 Aug. | Aug. 5 Aug. | Oct. 20

(Auto fertilizer) (Auto irrigation)

Pepper May 1 May § Jun. | Aug. 15 Nov. |
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Table 2. Monthly recharge rate, precipitation, temperatures in 2009
(mm) Jan. Feb. Mar. Apr. May Jun. Jul, Aug. Sep. Oct. Nov. Dec.
Recharge rate 524 | 1140 | 63.09 | 38.60 | 19.19 | 2475 | 73.54 | 73.59 | 4245 | 16.90 | 832 4.17
Precipitation 13.00 | 24.00 | 12.00 | 14.00 | 74.64 | 230.00 | 575.11 | 310.00 | 16.36 1.89 61.71 745
Mean maximum temperature | 0.52 5.56 1034 | 17.07 | 23.13 | 2398 | 25.06 | 25.10 | 22.23 | 1885 | 532 | -0.58
Mean low temperature -11.65 | -480 | -1.51 4.32 876 | 13.62 | 1630 | 1592 | 10.54 | 6.1 -1.61 | -8.90

o 22t 73.54 mm/month, 73.59 mm/month2 FLEko] 7}
4 A2 ALAE9 129417 mm/month) 2} oF 188 &
=9 Aty FFFo] B Aoz Yehgth
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B Aoz JeEyon o9 L olfe 3¢9 FE
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B Aoz BEAEHNL 99 Aty FYTH4245 mn/
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st Astr §EFl F7F HAL 21 IFLB Ao 9
23 109744 At FgFol F7tE Aoz EAHA
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