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Evaluation of Optimal Yield Using the Groundwater Model
for a Small Rural Watershed
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Abstract

The purpose of this study is to determine the optimal groundwater yield for a small rural watershed,
which is necessary for effective groundwater management. The study area(3.89 km®) is located in
Kyungpook Sangju Yangchon-dong and hourly groundwater level in an observation well is observed and
the data are used to verify the visual MODFLOW model.

The groundwater model is applied in the same area to obtain optimal yield for 1992 and 1994, 1932.

The optimal yield in this experimental watershed ranged 12.5% to 14.0 % of the annual infiltration rate.
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Table 1. Monthly precipitation of experimental periods (unit : mm)

1 2 3 4 5 6 7 8 9 10 11 12 Total

1982 90| 181 509| 21.2| 882| 373\ 163.7| 2136 41| 1291 91| 298 743.9
1992 6.0 421 379 100 688 420 291.8| 216.2| 2006 | 56.1 183 42.7| 1,084.6
1994 5.8 58| 376| 465 156.0| 145.0| 60.0| 211.0 15| 159.0| 205 9.1 857.8
2003 - - 3.0 180.3 | 218.0| 196.8 | 512.0| 3304 | 2406 | 183| 40.0| 16.2 | 1,755.6
2004 65| 232 291 - - - - - - - - - 58.8
sk A S 913 F2 A AHFEHY AHHS SCS-CN WS o] 8319t SCS-CN "W el 7]

2 o]l22 AMC [ ZHEslalA e fFE&3XX52d CNE d87FsHoz Abgsta v A AR dyEds

Eabeol whal ofell 2 (7)o HE HWHAAFH SZ Axtsd o, o] ol 025 e xV|EAd#HTa)S

Raia=s
5 =240 _ 551 (um) (7) @ =0.2xS (mm) (8)

Q=0 (P<1Ia) (9) 0= AE=028" (pypy

Sababako] AFA S 1990 W@ Utah State University 2] Allenol] 2]3te] 7ias 9 71x] FASedats 43
2jo] 23E REF-ET Z¥S 1994 7H*dt& REF-ET v2.15& o]&atlen, ¥ adis = tisir=
F4 Penman H<, 183 ¥ 2 349 ¢lofo] s A= FAO Penman-Monteith WS 2 &3t AAHs
ol FEE&S o A T RuACEEYE, 1999)2 HEASFE Falo] A SaaEs 45 A

Table 22> A E717F AHFEZ, " 9 AFES UYepioh A8 FE582 19829 S4599 11%
19943 21 %, 1992\ 19 %, 22|31 2003 3

4 19YFH 2004 349 18IdAHAE T4
2

b ke 103 HlE dhebdo] 303 WE d wWoh B4 delhgton T o§) s
st Ao YE, G Ee] E4A4] B 483 B9 S AAFA F ()] gho] dAsit
NEFde 2AF dFEzor, Hit sy FAE 10mEHX, 59298 53 44545 0.0000128
m/s, BlAFEES 010203, Bl AFAS 0.0003m = 2AE QLo
FFEke 2003 3¢ 19 ARE 20049 3€ 18YHAE AA 5% HEstgdon, HAgpdaE 24
S 9% 19829 19929 2 199499 FFHe B - 5E2LESF FHEAL(FEE, 1999) 2ol 2011 d
9

T Frrags VxR g0, JEEFEEHH)eRE FF AT
on, b BEAY =85 2% 0010 m/dayst L&
e 4% =0ha) B (40ha)d FFU@2ha)d] VR FFEe
Atk dAsA = W9 Wl SEAA AL S FAsdh

} Few 0.35m)/daye 4838
@2l 0.003 m/day%—, 2 3}42 o] L3}



Table 2. Runoff and infiltration of experimental periods

?Sg?g?:néileqie;z;ij Precipitation Run-off Infiltration Evapotranspiration
2003/03/19 mm 1,814 711 1,103 734
2004/7)3/18 m’ 7,058,016 2,767,471 4,290,584 2,856,427
1992 mm 1,085 203 882 742
(2.33 years) m’ 4,218,705 788,372 3,430,333 2,884,552
1994 mm 858 176 682 939
(10 years) m’ 3,336,342 684,333 2,652,509 3,652,204
1982 mm 744 84 660 900
(30 years) m’ 2,893,771 325,555 2,568,216 3,499,211
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Table 3. Results of simulation using visual MODFLOW

Experimental periods In (m’) Out (m’)
(Drought Frequency) Storage River Infiltration | Storage Wells River ET
2003/3/19 ~ 2004/3/18 2,926,487 6,946 4163572 4,732,561 616,657 183,948 1,563,818
1992(2.33 years) 2,551,307 7457 3,581,403 4159953 500,069 143,714 1,336,422
1994(10 years) 2,124,735 8611 2,747,010 3,460,936 342,627 94,059 1,582,714
1982(30 years) 2,548 415 8160 2,773,393 3,373,360 383827 98,502 1,469,755
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