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Determination of Aquifer Characteristics from Specific
Capacity Data of Wells in Cheju Island
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Abstract . Transmissivity is often estimated from specific capacity data because of the expense of conducting standard
aquifer tests to obtain transmissivity and the relative availability of specific capacity data. Most often, analytic expression
relating specific capacity to transmissivity derived by Theis (1963), Brown (1963). and Logan (1964) are used in this
analysis. The analytic solution typically used to predict transmissivity from specific capacity in alluvial aquifers assuming
influence radius and/or storage coefficient of the aquifers. But those do not agree well with the measured transmissivity
in fractured rock aquifers and in heterogeneous aquifers. Razack-Huntely (1991), Huntely-Steffey (1992), and Mace
(1997) proposed emphirical relations betwecn specific capacity and transmissivity in heterogeneous alluvial aquifers,
fractured rock aquifers, and-karst aquifers. This study focuses on comparison between transmissivity and specific capac-
ity data in volcanic rock aquifers of Jeju Island. Emphirical relation between the log of transmissivity and the log of
specific capacity suggests they are linearly related (correlation coefficient 0.951) and the width of +0.25 log cycles in
transmissivity includes 96.6% of data.
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Figure 1. Study area and the distribution of study well sites.
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Figure 2. Relation between the ground level and water table in the
study wells. The upper line shows the linear average
relationship of the total wells and the lower line represents
that of the basal groundwater only.
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Table 1. Annual fluctuation of water table in Jeju Island

No. of monitoring  Ave. water  Annual watertable

Arca wells table ) A fluctuation (m) B = M%)
East 19 1.09 089 816
West 9 5.00 2.49 50.0
Noth  ° 8 10.42 6.10 58.5
South 8 3138 543 173
Ave. (44) 59.3
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Source: SR VETAL, 71 DA FZALIA(1997).
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Figure 3. Samples of aquifer test analysis due to Cooper-Jacob method. (a) A case reflecting short and small weli storage effect, (b) A case showing
normal aquifer drawdown after 10 minutes of well storage effect, (c) A case showing equilibrium state after 10 minutes of well storage

effect and (d) A case of abnormal drawdown.

183



H

FrAYAR oM AFASFAE 001503 2] Fl <L
d =5 A () € 09 A9d 24 dYd+E 28153 F
73%2 206%°] olo] HFAL. by} ()IM 271 FAAsA
E@&A A 'SE 038 A FolAY ol -8 AYAS
o] ol 8 F slovz P B4¢ vshie &
sz A9y = QAo

$B ARAAN7} Ye $EMe 2 ol Al Ro] A
Eg Aol shed ) A 29A FAB)e uiad T™
A48 RAFE v (09 A4 ' AREAP v
Al QAA uiE Hades) sgees A WPesE &
4% 4 ot ol ¥ B35 FANYA H2oE P B5E
Y= Y-S FESU

SRR 0] o2t STEAT FFYUY

2ol vFrF A7 ol Fedhe FrFAT ARE
A2 Hasio H|YrF-FEFAT BA AYTAel A
et=EllE vl ol FASNE oI o

— Razack-Huntdey(1991)- 412 33 ol 53 (Heterogeneous
alluvial aquifer)

T = 15.3(_-?—)0'67

W

0

~ Huntley-Steffey(1992)-A343d Fd ¢t (Fractured-
rock aquifers)

T= 0.12(2)”’a 8
—Mace(1997)-83143 HA i3 (Karst aquifer)
T= 0.76(;9-)"“ ©)

G718 T : £5FAFmYday), Q : FrF(m’/day), s, : F
T 9733t melt

<Figure-4>& ©] & (7), 8), O A WL+ F-F5F

& BAE Az Jepd AUQd AFx e HgeF- T
YA AAAEE Huntley-Steffeyd# Macel2] F74cjof &
32 oM AFE d5Fe] §540 23F 9 it
FEuge 3n 84 HF hidisEuche 22 ¥
o4& vYeiz sl

AFE A vYFFFLFAT A TE F3)
sl el B4 AT 28014 oM AFASIT 0.01
<S<03 ¢ P9 Aol =& 20639 ¥IFTFA £FFAT
Azl il logTst log(Q/s.)] AAE A= A Figure 5
9} 7ol AAAAIZY 4Py e T2 AATAE 4
€ F AUk ’

logT = 1.053 - log(Q)—0.3483 (10)

5.
71N Te F53ASFmiday), Qe FFF(m'/day), s.&
28 SAZHZmpelt. 9 48 A5Aoe wie] xd o

of

~
&
00
o MELXE
a Hunlley
600
3 | |— —Mace
I 11 Razack
E 7
~ /
> w
é 1 :
g w 7 T ©
9 /| d o %/‘/
5 ™ 7 TS
- K yd o @ :c // sl
100 }-< 4Ldf P oo
:. o //
0 ‘é
0 100 20 300 e 500 00 0
Specific Capacity (m¥/day)

Figure 4. Relationship between the specific capacity and transmissibi-
lity of the equations (7). (8) and (9), and the related data in
Jeju Island. . L

log T = 1,053 log(Q/s.) - 0.3483 (R*=0.951)

s vl
@/
30 P
2s B e
- =
o e, {
QO 20 2.1
‘//
1.5
et
1.0 "
-~ g
- Bcb
as ~ &
i
00 -
//‘
s
00 a5 1.0 1.5 20 25 30 35 400
log (Q¥/s,)

Figure 5. Relationship between transmissibility( logT) and specific
capacity (logQ/s,,) in Jeju Island.

=3 2o

T = 0.448 - (-?)"m

w.

an

Figure 5004 2AM Asle] AL +£0.25 log cycle 23H8
1§ vehlied] A2 9%6.6%206% F 1993)7 ¥ <ol
g3 9.

o] 3AFTA 9 HLAL AES] s 71fe] v|FrB-
BrgAs TAZTAF LA Table 29 Zo] iAot
d&y9 oy P & VA vAFT U, xpEs
+0.25 log cycle® V|Y5F ARE oj&3ld S5-PATE T+
g n A5 ) £50% BEYL quished ol WS
g4ee] AgeA AMg 7HeE AEgElR ¥ 4 ot

a2

XaAdls ey

FrAPATAN BFEAEE U 5 Qe Ao ug

FF-SrgAs FYFAA ANAE o 43H 59 vYs

184



AFe Ao $E HGFIARE ol &¢ dF3ds AUy

Table 2. Applicability of transmissivity equations based on specific ca-

pacity data
. . Prediction interval
Equations Aquifers Correlation v
(Authors) coeff. (RY) |
o8 CYele cluded(%)
Hetrogenious
Razack-Huntely alluvial aquifer 0.63 1.12 90
Fractured rock
Huntely-Steffy aquifer 0.89 1.1 90
Mace Karst aquifer 0.89 14 95
This study Z:l‘;‘c"r'c rock 095 05 9.6
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