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The water level fluctuation (WLF) method is a conventional method for quantifying
groundwater recharge by multiplying the specific yield to the water level rise. A 2-D
unconfined flow model with a time series of the recharge rate is developed. It is used for
elucidating the errors of the WLF method which is implicitly based on the tank model where
the horizontal flow in the saturated zone is ignored. Simulations show that the recharge
estimated by the WLF method is underestimated for the observation well near the discharge
boundary. This is due to the fact that the hydraulic stress resulting from the recharge is
rapidly dissipating by the horizontal flow near the discharge boundary. Simulations also reveal
that the recharge was significantly underestimated with increase in the hydraulic conductivity
and the recharge duration, and decrease in the specific yield.
key words : groundwater recharge, water level fluctuation method, 2-D groundwater flow

model
1. A&

Ay oz B4rt AW AEAE Fedtu, A48 de3d A Ak FEF (R
e "% 2ol dsted o 43t gol e + o

R=S§8,-dn + 4Q (D
A714 S ARW dEFe AR E, M ARE AW, 405 FL A B derEe
2RH 028 ARFFL Yt 405 BEY F 9E HEOAD AHF FFol FS AT
¢ 2ABGD g FAR £ Yon, B Asks FIFS AR AR5 3
B Foz AN & Yk olst Lol As5N WEUS AGHOZ W wEu, H2ojs
A% #9 AZ71Y LD mFgoz dsted 4 AR 7] WE ARE IS F o

o2 gg53s AAse o s FE&5HA AFRE 5 Ut (Theis, 1937, Sophocleous, 1991; Goes,
1999; Ketchum et al., 2000, T%1Z €|, 2000, &471 - 93, 2001).
A Aatry HEHE Tt oA Asteel g o Ao ¥
& £z Zd(tank mode)ZAM A 3}52] =3 2
2 P& ¢ go A g Zdr 2gsE AT dee A (D3 ol gk
FZo AFEAAAN A AuEAL TG 713 deFe B4, € 49 U
-
i)

<]
2 3 2L e g e dad & Qlvk e Ay wE
d



2. 84 A3

Fig. 1& AF8 dis3oA gl Be Ag9 58S =AY Aste 433 Ad =9
olth. 21U} Zol lhmxlkm 7R 2W FAo thateo] 26x269 ARG A4, 47,
3, 2 #F AAe BRSF BAE 5L E A9z 93 £F ZAE v Ags

FFE (NS 2d 99 A0 distod dAstn 7HAsRAem, 19978 dd 71 3B F LA

e ZF ABRE o889 (Fig. 2) FFES MNAL A8E AAQsIAT. Ffol AT At &L
o] NZH Wt vEstel B 54, Astsde A, AXRY 7% T 43 us o
Ao

=

‘g b

¢ FAE B 7 dou B AFdMe Ffe S Fede 4R viee] FFHE
2z gt

8

8

B RS R LR ROt ! | |
0 - s b J'l“ht L“““ ML
R . 157 4197 63097 92897 122719
no flow boundary time

no flow boundary
®
S 2e
d
Aiepunog pesy jueisuco

]

Precipitation (nm/0.25day)
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Fig. 32 K=10m/day, S,=0.05

d AA gEFFa Ased AFyed st AddE d¥F 4R FIAE I Aot OW-l,
OW-2, € OW-3¢ 2% &9 ds#d uEg Fol A Asts FFHF 97 - 98 %9 &
Bol At syl o Aty FEFF AP AALE 2 29 Fo. 9w OWA4 o

o] 74 %] #& 2o wjF A

oo op
o
o
2
>
ad
o,
o d
o]
o
o2
ol
flo
b
2
o
o2
o

Astr o] oJste] heZo HAg £ 2EdHA(FFEF] Tt MEEY FUHE
Tated sAaEnh wekx AEE g VIt B HAse £ Aee dEEY AFF 7
ofgk 9] HEH AE#H2 i v|HoR dAse Asty FEo o 9 stAol FHE
Lt Aol vl & 2 FHAAE A e gk oste] wMAG s d AEH 20 #IH4
?1 F7b7b viE kel F7bE st FHAl A7 AFERE sty FEol oA £ HF A
ol & A ¥ XHEo doiyoz A Yebdo. mEbA Fig. 33 Zo] wjE A Yo 7}

et



I

T Tow

=% L

T N o 1ﬂ

PT fs

W M_ﬁ < N

TTRE -

o <% X

+F O m e W

) w o oy

R %o ‘m_ﬂ = o

1F.._ _ZO \Nﬂ 0

AP S
. k3

o 5o W R

® WS o ®

-

| e

|

'8

T/«‘ T R A A S

25 3 3 38
w's

|

|

! 3

|

| .

i 8 8 &5 8
w's

0.03

0.00

¢.00

T
oy

#

59

A

s

g AdxEs o

0.04

0.02

0.01
groundwater recharge (R)

0.02 0.03 0.04

0.01
groundwater recharge (R)

A — " "
TiExss®
i_lﬂﬁz_oﬂi‘_tl
= £y = °
o ojn A}
wp o Yoo
~ _.._,»l EE%
=
oow R P T
@Mam.ﬂoMuMz
f P ol
® ol T T
o A od W o=
T oo 2 H o2
s dEmaw
™ o AR W Ao
< AF N AR T AR AR
s
: 8 & 3 8
w's
o a
, 2 .
38 3 3 3
w's

groundwater recharge (R)

groundwater recharge (R)

o stz FHH 2B

Fig. 3. The estimated recharge from the
simulated water level fluctuation vs. the real
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Fig. 4. Effect of recharge duration
on water level response.

Fig. 5. Simulated results showing
decrease of the estimated recharge with
increase in the recharge duration.
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