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Application of Kriging and Inverse Distance Weighting Method
for the Estimation of Geo-Layer of Songdo Area in Incheon

Z % 3’ Kim, Dong-Hee F ¥ % Ryu, Dong-Woo
# 4 u'  Choi, Young-Min o] % =" Lee, Woo-Jin
Abstract

Geo-layer information is important to determine pile length and estimate residual settlement in the construction site.
An overall spatial distribution of geo-layers in the entire construction site can be predicted using drill-log information,
In this study, the geo-layer distribution at Song-do area was estimated by kriging and inverse distance weighting methods,
and a cross validation was adopted to verify the reliability of estimation results. The analysis results indicate that the
best fitted theoretical variogram model to the experimental variogram does not always provide the most reliable estimation
in the kriging method. The proper « value of inverse distance weighting method must be determined by types of
geo-layer, because the o value is affected by types of geo-layer. Results of the kriging method show more reliable

results than those of inverse distance weighting method, and the structure of geo-layer distribution could be evaluated
by variogram in the kriging method.
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0 200 400 600 800 1060 0 200 400 600 800 1000
Lag distance, m Lag distance, m
(a) EHME (b) =M
0% 9. ME ¥ AESC Hl2|213
E 3 HE ¢ HEZ EHME U THS OI12H Hj2|203o| B4
o Appearance depth, m Thickness, m
Semivariogram - -
mode! Nugget, Sill, Partial | Range, R? RSS, | Nugget, Sill, Partial | Range, R RSS,
m? m? sill, m? m m? m? m? sill, m? m m?
Spherical 3.43 7.12 3.69 291 0.93 1.01 9.05 25.44 16.39 278 0.94 15.60
Gaussian 4.04 7.16 3.12 256 0.94 0.90 11.47 25.46 13.99 237 0.95 15.20
Exponential 2.75 7.21 4.48 324 0.91 1.27 6.23 25.77 19.54 318 0.95 13.20
B4 FYU40 0 HE W X SHAT i XFAMR| HBY 24
Appearance depth, m Thickness, m
Estimation method MAE, MSE, PBIAS, G MAE, MSE, PBIAS, 5
m m? m m m? m
o Spherical 2.020 8.533 —0.053 24.2 3.410 20.104 -~0.084 39.7
rﬁlf;g% Gaussian 2.044 8,649 ~0.062 23.1 3.443 20,468 | -0.172 38.6
Exponential 2.028 8.558 —0.064 24.0 3.418 20.098 —0.163 39.7
a=0 2.023 8.434 ~0.065 25.0 3.489 20.897 —0.200 37.3
Inverse =1 2.003 8.412 ~0.067 25.2 3.425 20.151 ~-0.224 39.5
\?v‘s'tar?tcz a=2 2.043 9.234 ~0.069 17.9 3.465 21.190 ~0.250 36.4
eighte:
Method =3 2.126 10.223 -0.073 9.2 3.593 23.158 -0.258 30.5
(IDW) a=4 2.198 11.012 -0.070 2.1 3.719 256.032 —0.246 24.9
a=h 2.252 11.598 -0.063 -3.1 3.814 26.545 ~(.231 20.3
OlF £27® NES2ZE =HE As el FHDIEXEY E8 13
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Semivariogram model Nugget, m? Sill, m? Partial sill, m? Range, m R RSS, m?
Spherical 1.51 14.72 13.21 2321 0.987 2.32
Gaussian 2.55 11.61 9.06 1394 0.993 1.33

Exponential 1.27 22.63 21.26 6198 0.981 3.33
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Estimation method MAE, m MSE, m? PBIAS, m G
Spherical 1.186 2.944 —0.003 72.7
Kriging )
Gaussian 1.225 3.110 0.015 7.2
method
Exponential 1.215 3.028 0.005 72.0
a=0 1.261 3.381 -0.040 68.7
Inverse a=1 1.216 3.166 —-0.025 70.7
Distance a=2 1.215 3.117 ~0.006 71.1
Weighting
Method a=3 1.253 3.241 0.005 70.0
(IDW) a=4 1.291 3.399 0.011 68.5
a=5 1.319 3.536 0.015 67.3
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219} IQR, 2t 9] ¥ Q(range)= FHAIL7T HAIRE
Ho} 22 Aoz yesih E3L 2870 gAR IS
A9 FHATE= HagE A, 2 &AA 88t
£ oE yehgen, oj2fgl AR SIE £84HE
ojeje} ATl M eyt &7 9 JAE
At 22 fFRe] FAUHES 0|23 smoothing
effects HolB2 S3ghE AgstA S48k o=
Ao Yegon, FHATNE o] §F Hol= ol
o W2 folajor g Roltk

npRjge 2 A3 AYERAL olgalo] 34
3t Ato]| oj$t MAPE(Mean Absolute Percent Error)E
AgEte] | Zo| WE FRARY A A4S
vjwstged, 1 AaE &® 8o qoFsiith BAET
o] F3E A4E FIE U= FHE
of izt MAPEZ} i3 H EA39] FAH= wH
39 T, 3| EHS AEY HESY EdHE ¢
=) 2770 i3t MAPERTTH Ata oz zhe. A
o2 Ueigon, ol F3EL 2T FHAYI)
T2 2|50l gk 788 e vt AFiA ez Al
o= AE oujsith E3L sig3at 5339 AAA
Tof| dfgk MAPE Hth= o839 FAlof thg MAPE7}
zton], AESL AEZO S@ =0 it MAPE Rt
HESL AEZ Zrof tjgt MAPE7} 2k A0 R e
Wit ojs AZo AAANE ¥ EEHE Hrohes T
%9 FAE FHsH= Ao] Ao r A=l &

7. ZEE HA X2 FYKR2| A Hlu

£ =7ollAe
S 9] n=Ht AFFA
&7 el Jewrt e HAPZ 5(2005)
o] ArAvtel dxsich wgeaH REA Yila
= AL uke) o] A xpet AE] 7R A
e 2 Hol& BY AL Yeh= Fder o
g o2 YZE AA EEPCE e AR Es
(relative nugget effect)2 LFERYH, Z+ X352 2343}
o AHg3t Wizgleay mdo] Aduzlads & 89
Aestact. & 804 & 4= lko] 4272 MAPE
7} A2 E3E 2FA= gt A adrt 24
Aite] MAPEZ} 2 midS 9 HES HES iy
ZAamuct 2 Ao yepdth ol FIEY &3
Azo) MFAo] Ml W FEe HES HIsH &
oz 27| g dAshs Ao s AT E
3 Y amt FL A9ols 7k Al e A=
So] GARRH 3He B 7Heo] wouR gATE
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g 230 tig 4ol 7 AR o FPETH A
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6. 2 E
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Summary Statistics Actual data - Estimated data
Kriging (Spherical model) IDW (alpha=2)
Mean —-25.98 -25.97 —-25.97
Standard deviation 3.29 2.81 2.82
Minimum -36.72 -32.95 —34.13
Interquartile range (IQR) 4.44 4.33 4.33
Median —25.80 —25.60 —25.61
Maximum —8.58 -18.94 —21.03
Range 28.14 14.01 13.10
H 8 XI5 HFFFWY H FHZHC| MAPE H@
Estimation method Kriging method IDW method
Estimated value Model Relative nugget effect MAPE, % Alpha MAPE, %
Bottom EL. of fill Spherical 0.60 137.3 0 138.9
Thickness of fill Spherical 0.60 27.5 0 27.9
Appearance EL. of clay & silt Spherical 0.48 1971 1 190.9
Thickness of clay & silt Spherical 0.36 34.6 1 34.9
Appearance EL. of weathered soil Spherical 0.10 4.8 2 4.9
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