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Aquifer Transmissivity Estimation with Kriging Techniques and
Numerical Model in the JAN
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Abstract : One of the delicate problems in aquifer management is the identification of the spatial distribution
of the hydrological parameters. The observed data are insufficient to identify the distribution of transmissivities
in IAN aquifer. To determine the distribution of the transmissivity in JAN aquifer, it would be. required to
transform the observed heads at the pilot points into transmissivities. Therefore, three procedures were tackled
for the identfication of the spatial distribution of the hydrological parameters; geostatistical estimate of the
parameter field on the basis of known well point, heads reconstructed by a numerical model, and modification
of the values at pilot points by a minimization algorithm. The variogram of Kriging has been applied to a total
of 258 transmissivity value in attempt to quantify their distribution of IAN aquifer. Variogram of the observed
and optimized transmissivities at pilot points are adapted to the exponential form. So, it is fitted by theoretical
one with coefficients of w=0.623, a=2.743. Values of head obtained through numerical analysis are adjusted to
the observed values so that heads have been transformed completely into the transmissivities at the observation
wells. The procedure represented contour map of the estimated transmissivities and the calculated head.
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Table 1. Results of pumping test.
Number Elevation gc\};tclﬁ PuI;na[t)ing Trar\lstr;lissi— C(fetgzciigcits Date
m m m’/day 10%x m’/sec
1 116.88 2.73 79 2.335 0.206 82 4. 6
3 110.04 5.70 - - - 4. 3
5 105.88 5.19 192 445 0.321 4. 6
8 9994 4.24 157 3.56 0.259 4.5
9 98.00 4.77 63 1.01 0.234 4.5
10 95.00 5.20 691 2.67 0.115 4. 4
12 91.12 3.00 432 12.2 0.617 4.7
13 82.81 272 428 18.8 0436 4. 2
14 77.16 4.81 392 0.496 0.121 4.7
15 87.90 3.60 308 0.949 0.136 4. 1
Total 2,742 46.29 2.445
Mean 305 5.14 0.272
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Figure 2. Water level variation of observaton well (BH).
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Figure 3. Variogram of initial head.
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Figure 4. Variogram of log Transmissivity.
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Figure 5. Contour of initial head.
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Figure 6. Contour of Kriged transmissivity.
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Figure 7. Configuration of IAN aquifer.

117



_ d oh d oh oh
s2d 2 (kh Ly+ 2L Kn Zy=1 il
= ox ( Bx)+8y ( By) Q+S ot ©)
76,74‘9:1‘ : h (x7y7t):h17 X, y E Q
kh Pk ye @ (10)
on
A7IM K(x, y)E S HAER0|D, Qi F5d, St ARAS
o1, 0 g, = & YHTIES 212} ehdth. 53 4
(9)& Dupuit 7193t 3349 5EE #2122 h(x, y, )2 3}

of 2211313 Aojr}. 2)(9) 2 2](10)= Lee et 2l(1984)°] in-
verse model program& 43 3sle & Fal=d oo Qg
z27159 2= A FolM F§ gh(Figure 5)& o] &-3tH dct.
4(9) & 4(10)e] 3| & 737 Hede T=-Kh £= K] £X
7} AA| =|ojof 3t} Kriging 7130l 93l F5A 8 o 2 HE
AL 97) XA A8 & 7R3 7 AH EFFATE 3
slo] 1R A E o] & vt ABE HPE] 25t
o FA#224E pilot point2 3} o] W] RFFAFE
HAoz 45 Aol AneA =t o9, Kigingl )
slo] 73 BFFASFE VA FAHE T2 AE5EH 5
Az} R ggus B G| 7F dasditt. o] B
e EE A 99 #E259 A5 AFT aho] 7lFe] 2
ath EFFTAe Bystor HAPG S 0AE Fole
Ae aetxle gl dustd eayl B4eEA g dish
A implicit 2 o] 7] wiEo|t}. wEtA R4
(Chavent G., 1973)& =34 S Lee er al(1984)°] A}
23 A3 o232 fgtieEd #aslel ofle} AHRHY e
Zo) B Aolgte= Holtt. &,

]

]
=

=

f

) Jq ) dq oh %
< Hy+ 2 (Kh 2 —=2§ (o, 1)6; 11
= (Kh ax)+8y ( ay)+5 Y jzlAP,(a 1), (11)

q(x, T)=0 (12)

A7 Ap; & BEFT} ANET2L 2lo]l1 6 & Dirac del-
ta gl A(11) R 4(12)9] = 2(10)] Y24 FL 3t
A FEA H1 o5 WAEe] AEFH AXFFIATE
T At ol ok S RY o2 RE 2 AN
FFE B39 HwaA dot. ol2)st] BEA| o} A 9
A& Asstel EAFR AR5t olgate] 8-l
EEZ A PHe AAE Aok At

3@ =, [t €)=y O} % (13)

71N N: @& $Re Af
T:#EA2
hossj (1) 1 tA1Zhol] BE j oA BEE F5
heaj (1) 2 tA1ZES] AR j oA AR =57

H(13)8 A2 she HHPAE Tolol BEAoR e

7. &,

n+l n aJ
Ty =T, 8[@} (14)

118

300 (m2/day)

260 -~
50

300

100

150

400

200

Figure 8. Contour of final transmissivity.

71 pie #EFFF ARFFE Aol ot
HABREZES FE= EAEe 7199 <nzlE(Fletcher-Reeves,
1964)2 o] &394t

+ANY U DF

o Atel Azlol whel $3)4Y-E ST Flewcher-Reeves &
125l 9Ja) pilot pointe] FFHAIF7F HH gkl o2 4
Inverse model2 HE] 58 A4Hg sl 27|55¢) vws] &
4 itk = R o2& He} BEFARIt HEFo
8] ol-gErha 1hEsle] 59 23de] A REe
¥ =348 Figure 8 ¥ Figure 9 21zt =814t} %27
F-¥9 Figure 59 H¥55 ¥X Figure 95 Hlas| 2 3t
F2 2ol Tha Aol HolAw WAoo s ANY AP
Uehlich A tig2e) 2219

=3

oy L o
T T

SRR WA FEaAs
FAugoz ALY HAg 71l S Pohusl sl
WS 3l5o] e BAYse] h Z S Fgure 100 SAI3HY
9. Figure 102 459 95} e H5 % 30 w8 Fo A
Agsh BESTe A} SRl BRI THYFe &



Kriging 71§ 3} %]

85
82.5

85

75

7.5
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