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A Development of Groundwater Level Fluctuations Due To Precipitations and
Infiltrations

Eungyu Park*
Department of Geology, Kyungpook National University

ABSTRACT

In this study, a semi-analytical model to address groundwater level fluctuations in response to precipitations and its
infiltration is developed through mathematical modeling based on water balance equation. The developed model is applied
to a prediction of groundwater level fluctuations in Hongcheon area. The developed model is calibrated through a non-
linear parameter estimator by using daily precipitation rates and groundwater fluctuations data of a same year 2003. The
calibrated input parameters are directly applied to the prediction of groundwater fluctuations of year 2004 and the
simulated curve successfully mimics the observed. The developed model is also applied to practical problems such as a
prediction of a effect of reduced recharge due to surface coverage change and a induced water level reduction. Through
this study, we found that recharge to precipitation ratio is not a constant and may be a function of a precipitation pattern.
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Fig. 1. Schematic drawing of groundwater flow and head change
(darker region is the domain of our consideration).
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Fig. 2. Calibrated groundwater level fluctuations and observed
fluctuation of year 2003, Hongcheon area (upper) and input
precipitation rate (lower)

Table 1. Fitting parameters for optimized curve and the relative

sensitivities
Fitting Parameter Value Relative Sensitivity
k (day™) -0.17 0.026
fin (- 10.54 0.029
Pipin (M) 119.48 6.25
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Fig. 3. Simulated groundwater level fluctuations and observed
fluctuation of year 2004, Hongcheon area (upper) and input
precipitation rate (lower)

o7 yHdE ¢ Je 7S AR mE g de
Ao} E Aores AlmEox|A] et g FITiE
o AY k 9@ e FARE 3RS 7K 4,2 WHskel

gt a3t 7Y & Zo=E UERTH
2 oS3 AAl Aelge] WE 7o) Zole Tl
-

sl SJ5jol Uekd 4 gtk BRI 58 B} A 4
TR VIR ki e A S T LAY
% SHgle] wel Wske 4 glor 1 wsk: thewt ¢
2 & ek 24 8BS 9N Qe el ANT B
4 591 W%l oo thE P 349 5 9

o Qe tiZe] Sl GA] S el ofsl W
s}al 4= it A7)l QJaha mlEPds e I 39
A7} Asdle] B SIS e AAaE &
Aom G ghke ARt wet ¥is) 7FsslEE n A
ARl me Wislshe gholok. 2 Bojli= olegh ¢t
E0] Akl wlE} HelslA] 95 7HsIen ol uf
2 A HAE 4= Sk

2003 - 2 Ale] HEAEE ol8sle] A=
ARstel e dF mElEeh 20049 AR (1A,
2004 HEMAZ 3] BARE A= Fig 39 2t
Azx9] BARE #3219 gro] A5H hE =4 o5
o] # o= d 1 A zo] E 3R] 429 Aol
711Gk Ao= didE ole AT Fhe] 2AE 2=
ok oF 1508 o]F9] BAXE #ASA| 9} ATE| XS
AL HoFErhFig. 3). 9¥T RMS 22R= 0.18 mo|H
A= 99 HHS 119.67 mo]L FFZHXR= 044 m
A Aoz Ve A gk dSo] AEAel| 3]

Journal of KoSSGE Vol. 12, No. 4, pp. 54~59, 2007



58

=

days

300

1 100

365

Fig. 4. Simulated groundwater level fluctuations of reduced
recharge rate due to surface coverage change (upper) and
Simulated groundwater level fluctuations of induced groundwater
level reduction by applying groundwater pumping (lower)
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