A S ESFTHE T3 A] Vol.6, No.1 33~43, 2001
Journal of KoSSGE Vol.6, No.1 33~43, 2001
&

Aot )74 = d 5 et

Estimation of Groundwater Recharge Ratio Using Cumulative Precipitation
and Water-level Change

Sang-ki Moon - Nam-Chil Woo

Dept. Earth System Science Yonsei University

ABSTRACT

A calculation technique which estimates natural recharge using groundwater level change was
proposed and prepared with the existing techniques using groundwater recession curve during
dry days. As a part of estimating natural groundwater recharge nation wide, the reliable data
from the national groundwater monitoring network were used and the methodology was applied
to the three sites which have enough data (Chungju, Jinju and Kwangju). For this study,
seasonal variation of groundwater level change, an analysis of lagging time on groundwater
level and cumulative precipitation, and a comparative study for groundwater recharge were
conducted.
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Fig. 1. Locations of monitoring wells at 3 sites. (a), (b), (c)
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Fig, 2. Ground water level change in alluvium
during 3 years : (a) Chungju (b) Jinju
(c) Kwangju. note : The empty parts of
the graph are where data are not

available.
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Table 1, Precipitation at 3 sites.
1997 1998 1999

Jul. Aug. | Sep. Oct. Jul. Aug. | Sep. Oct. Jul. Aug. | Sep. Oct.

Chungju | 308 | 1799 | 525 | 356 | 286.6 | 541.7 | 183.0 | 645 | 112.7 | 298.6 | 239.6 | 185.1

Jiju | 3873 | 231.7 | 139 1.2 ] 199.7 | 511.5 | 2752 | 69.6 | 4669 | 438.5 | 3452 | 928

Kwangju | 358.3 | 381.9 | 228 14 | 2109 | 5312 | 3157 | 574 | 1848 | 287.1 | 279.8 | 1262

% unit : mm, source : Korea Meteorological Administration, http://www.kma.go.kr
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Table 2, Hydrogeological characteristics and lagging times at 3 sites.
Sites Chungju Kwangju JTinju
Parameters
Elevation 63 m 19.6 m 21.5m
Mean head on Mar. & Apr. 51.62m 16.35m 16.07 m
Mean head on Jul & Aug. 52.97m 16.8 m 16.84 m
Depth of vadose zone on Mar. & Apr. 11.38 m 325m 543m
Depth of vadose zone on Jul & Aug. 10.03 m 28m 4.66 m
yon Mar. & Apr. 0.123 0.588 0.172
yon Jul. & Aug. 0.497 0.936 0.508
Lagging time on Mar. & Apr. 2 days 1 day 0 day
Lagging time on Jul. & Aug 2 days 1 day 1 day
¥ 7 : cross correlation coefficient
Table 3. Groundwater level recession-curve method during dry days.
Max. ]?uratmn S S30 k R? Recharge ratio
drawdown time(tm)
Jinju 1.35 59 1.4336 1.003101 0.0401 0.9838 0.152396
Chungju 0.93 92 0.9498 0.402908 0.0184 0.9949 0.092391
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Fig 3. Head change and precipitation at 3 sites on spring and summer. (a), (b), (c), (d), (e), (f)
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Table 4, Method using rebound ratio of groundwater level to precipitation during recharge days in

alluvium.
Date with min. | Date with max. Head Cun.1u'1ati've Rech.arge Rechfirge
head head rebound precipitation ratio ratio
(mm) (mm) (5,=0.01) (5,=0.3)
Jinju 30. May 12. August 1440 866.6 0.01662 0.4986
Chungju 7. May 24. July 1480 641.8 0.02306 0.6918
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