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Estimation of Transmissivity Using Parameters of Groundwater
Table Fluctuation Model

Nam—Won Kim, Youn—Jung Kim*, II-Moon Chung
Korea Ingtitute of Civil Engineering and Building Technology, Goyang 411-712, Korea

Abstract

As hydrogeologic parameters such as hydraulic conductivity and specific yield are estimated by aguifer test , these are
dependent on specific points a which field test was conducted. To overcome these site-specific limitations, a method of
estimating transmissivity of aguifer using distribution features for parameters in Water table fluctuation model is newly
suggested. Distribution features in reaction factor, specific yield and transmissivity having the function of pore space in aquifer
are used to derive empirical equation for estimating transmissivity. From the result for applying the equation for 10
groundwater stations in Northeast Jgju Iand, this equation is available for estimating transmissivity compared to the vaue
estimated by existing equations. The estimated transmissivity ranged from 14.2 to 3,716.9 m?/day, and its average was 821.8

m’/day.
Key wards : Water table fluctuation model, Reaction factor, Specific yield, Transmissivity

1. M2 I FETH) 52 01§31 7129 FPAS o]
SN W, e RS Y T Ak e T3

A3 RO el eke el el RIPTA ARSRICRS S wigoR 79l thet 4]
A, Bl ARA ISR SO RS BB 4HRS o]gslo] ulma tsh AbgaichBrekensiek

L FB71A5)E Q Aok EH‘ELJ AL} X519 %, 1984; Duke, 1972; Healy2} Cook, 2002; Nachabe,
HE o] Z-8o QlojA] fof T Hamo] Aot 4 2002; Kim-5; 2010; Kim 5, 2013a). F=gA|5=1 #]
2 Aafe] Al=ltof 21491 ke vt} e FAe A2t s @8 A €9

ofefRt R ASH] ui7AES A AR 44 A, PR = “‘41%‘%401] ofgf) AlEEl=T |
sh7lolls A, AR CR g eEo] gyEER O 2 g A=A, AlRke] A2 ol wet glol &
S S Sl A 7 o Aol epx|m ekt vl i) AFgo] ofgrk

]| AL B R B APESHE Wl Az e spilerso] ofat slerde] tirzos
WPAFo AlBI0)S B A AP WY, B sl wifde] o] ol tie] ol s
Received 13 January, 2015; Revised 6 April, 2015; © The Korean Environmental Sciences Society. All rights reserved.
Accepted 8 April, 2015 @ This is an Open-Access article distributed under the terms of the

"Corresponding author : Youn-Jung Kim, Korea Institute of Civil ~ Creative Commons Attribution Non-Commercia License (http://
Engineering and Building Technology, Goyang 411-712, Korea creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
Phone: +82-31-9100-704 non-commercial use, distribution, and reproduction in any medium,
E-mail: yjkim80@kict.re.kr provided the original work is properly cited.



o

462 e

of| vJa =] ZslFo] 2L 1050l QPg=2loll =
= 97 WriMace, 1997; Choi, 1999a; Woo 5,
2003; Kim <5, 2004). wfeba] o] oJ3t #[sl4=9] 5}
ke £751717F ol o] ol ot T2
TV sl ol W ofelee] wEth 3, o]
of Zo] UREAQL AlRo] ot A Hol|Ae] alit
T 78S Sloll vldsre ol8st FrAlE ke
A&Alo] 7= ¢icr Razack 2} Huntley, 1991; Huntley
=, 1992; Mace, 1997; Choi, 1999a; Woo 5, 2003; Kim
£, 2004). Z12{L} Choi(1999a) 2} Woo £(2003) ] 2J5}
H Razack®} Huntley(1991), Huntley 5(1992), Mace
(1997)2] ALHARS: AZR| ol F43L ulekrat =
FEgAloll Agoh= 7 AlRIgE AP A2 7187]9} o}
4 2JolE Helth o]of Choi(1999a)2} Woo 5(2003)
= AR W AJskeee] B57g0l41 9] FAlAAE S ©f
B3to] AlFteolA 2-87Fs3t vt B
TAARE AlRbslS) At viel 2ol AlFA|H2]
TAAAES AR QPY971R] 9] 7|7to] wie- B
I Ap= O] 7} Ao} 213428 siAf o] ofe o] glof A
Sl siiAol| B agt 71 FpsdAles Ao 7t ARt
Zlo|tk. ERF Choi(1999b)of] w=r, Ao A 7A|
T} ERAIE APEE 71 dtolla] FaRRbE A
O] loVd} el siiAd o 3HA| Fol A2 HE Gl

2 Aelxe Askee] WE sHEE(KIim 5,
2014) 2] w742} Choi(1999a)2} Woo 5{(2003)2]
A v = % Bl rete] e &
AlStaL v et Fpid A=) Adadol et A
= AXIsHSIk

A~ ; Dedochese]

® Surfacs ohsenvation
® Groundwater station

Wvingeng
k\ * . 1 secns \J
& ':I\?"A J
ot
Hangeanchean

(a) Kangjeongcheon (b) Oedocheon

-2

oL

o

2, g7 X|™

AFFEEEAR| = Al AR R (www & uwater.
go.kn)olxt= AJslg=9] B S35 TS, LA |HAI S
AR 52 5 dd Fsleedls Sk Qlck
2 AollA= AT 47 FA(EA, =, vl
7, F)E Adgste] Asle] BEARE skl o
50 54 HEhths i (ks AR, BliEE)
£ F795IIc(Fig. 1). s melo) wi7lot FewgA|
Fete] PAS ] flsl TsolEs AN A=
ol AARE dAIEAR S ol8ste] BldtE At
“gt 5 Choi(1999a)2} Woo 5(2003)°] A3kt £+
AR AL o] 83t Bl SR} Bl
SH3Ich

Aete?] BSARRE] 317K 200676 519 5
ot} Aol xJsla=9] W=71710] 674 wlo| AL
A[le9] Hiso] SRS FERFA] 92 7-9= 240
A AlefseITt 3 AJsla=9] HEdFo] Adizlolet
wshy] oAU skl A= F B57IRE0] o
HE S gefslr] ofgd A EAollA Alelskel
o} e AS7|Ro] BAU Aekee] el 50
7Fs3t Aol disials AR ETtslo] EAlol 2881
THKim 5, 20133, 2013b). 151A]9] Wjoll= 30744x9]
A}=9] TEAo] fIRIskL QAR gt ue} o)
Ao 7Fsgt 21x13d 0 esiARt miZiHE S5
th Teble 1.2 A7 ] EA0] 7s3t HEAHS 4
23t Ao =, it Aslg=] B0l R Sar
olek. ZF BSAolA Bl A2li= ArcGIS 9.3

(d) Hancheon

(c) Cheonmicheon

Fig. 1. Location of groundwater monitoring wells in four representative watersheds.
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Table 1. Summary of groundwater monitoring wells in four representative watersheds

Total Analysed . Elevation Distance to coast
Weatershed stations stations Analysed station (m) (km)
Kangjeongcheon 2 1 YH 128.49 2.69
IH 35.43 0.66
Oedocheon 3 2
HG3 115.63 2.80
GR2 438.99 16.87
SH1 2331 1.66
SH2 58.10 0.59
SD1 27.96 0.70
) SD2 90.21 3.40
Cheonmicheon 12 10
SD3 126.13 5.50
SH3 80.55 2.57
HC1 25.78 0.80
HC3 87.45 3.80
HC4 117.99 6.10
GDR 112.18 2.83
KH 47.43 173
DN 86.00 291
ID 58.07 1.66
Hancheon 13 8 YD 105.14 348
YD1 38.46 1.00
YD2 162.20 4.20
OR 233.09 6.23
= ] O]'O:] 1:5,000 7‘}4-*] ] ]0:]501]/“] =42 [ Groundwater level data ]
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Fig. 2. Procedure for estimating parameters.
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Fig. 3. Conceptualization of groundwater table fluctuation.
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Table 2. Comparison of transmissivity values from Choi(1999a), Woo et a.(2003) and this study in Jgju island

Choi(1999a) Woo et a.(2003) This study
Stations(number) 281 88 21
Minimum 1 0.4 14.2
Transmissivity Maximum 9,556 1,0385 3,716.9
(m“/day)
Average 202 1215 821.8
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