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Feasibility Mapping of Groundwater Yield Characteristics using Weight of
Evidence Technique based on GIS in the Pocheon Area
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Abstract : In this study, the weight of evidence(WofE) technique based on GIS was applied to spatially
estimate the groundwater yield characteristics at the Pocheon area in Gyunggi-do. The groundwater
preservation depends on many hydro-geologic factors that include hydrologic data, land-use data,
topographic data, geological map and other natural materials collected at the site, even with man-made
things. All these data can be digitally processed and managed by GIS database. In the applied technique of
WofE, the prior probabilities were estimated as the factors that affect the yield on lineament, geology,
drainage pattern or river system density, landuse and soil. We calculated the value of the weight values, W*
and W, of each factor and estimated the contrast value of it. Results by the groundwater yield characteristic
computation using this scheme were presented feasibility map in the form of the posterior probability to the
consideration of in-situ samples. It is concluded that this technique is regarded as one of the effective
techniques for the feasibility mapping related to the estimation of groundwater-bearing potential zones and its
spatial pattern,

Key Words : Weight of evidence , Groundwater yield characteristics, Hydrogeologic factors, GIS.
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Fig. 1. (a) Location map and (b} geological map of the study area, Pocheon area.
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Fig. 2. Flow chart for identification of groundwater yield
characteristics.
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O

Fig. 3. (a) Groundwater yield location, (b) Digital elevation mode!, (c) Slope map, {d) DEM-difference map, (e) Drainage density
map, (f) Vegetation map, (g) Soil map, (h) Landuse map, and (i) Lineament density map.
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Fig. 4. (a) Lineament(Continuity)density map, (b) Hydrologic unit map, (c) Alluvium component map, (d) Alluvium thickness map,
and (e) Alluvium weathering thickness map.
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Table 1. Calculated 42 values for testing conditional independence(Rock).

Slope Soil | Vegetation| Landuse Drainfzge Hyd.ro- .| DEM Linear.nent D EM-
density | geologic unit density |Difference
Lincament(continuity)density | 0.06 0 1.59 13.09 17.83 0.15 0.24 331 793
slope 14.78 26.09 0.14 19.96 404 6.38 095 4.67
Soil 6.99 1.28 1 1345 0.27 7.71 9.1
Vegetation 127 11.81 12.7 381 0.87 0.06
Landuse 143 02 0.38 0.17 1.52
Drainage density 15.05 092 12.09 0.14
Hydrogeologic unit 6.14 457 232
DEM 269 1.84
Lineament Density 93.78
Table 2. Conditional independence test: table of probabilities(Rock).
Slope Soil | Vegetation| Landuse Drain‘age Hy@— .| DEM Linea@ent ,DEM—
density | geologic unit density |Difference
Lineament(continuity)density | 0.1995 | 0.0377 | 0.7933 02973 | 03745
Slope (0.2903 0.6699
Soil 0.7424 | 0.6819 0.3943
Vegetation 0.6485 | 0.1932
Landuse 0.7681 | 03458 | 04621 | 03170 | 0.7819
Drainage density 0.6630 0.2946
Hydrogeologic unit
DEM 0.8990 | 0.8256
Table 3. Calculated ¥2 values for testing conditional independence(Alluvium).
Landuse IZrea[l]rSl;fle di]f)fflit/r[l_ce DEM |Vegetation| Slope \Zziti:ﬁ- Thickness Composition
Soil 349 0.99 0.27 1.13 0.05 0.01 1.03 0.14 1649
Landuse 0.07 0.19 0.78 0.96 121 0.01 0.02 6.85
Drainage density 0.22 490 0.07 0.00 251 397 0.73
DEM-difference 0.14 0.05 1.85 0.07 0.42 0.35
DEM 0.51 0.00 444 333 2.19
Vegetation 7.61 1.45 3.01 0.09
Slope 0.00 0.50 320
Weathering-thickness 4853 855
Thickness 344
QUS| A EFL ANE, ABE ANEG % AHILTeNE ANE, A4 SEANGS MR
EY, EZIOI &2 QS TR Atx dx A4, Arobe AHgE L3t A7z U, B9 SAE
FAUE N AAAL TEE AR U, AALE =, FEAATS, DEA N AAE e A
AR, SRARDINE AAE, B, A, 9AT 2 AR A, B9 SRARES, APE UEsE A
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Table 4. Conditional independence test: table of probabilities(Alluvium).

Landuse T;Ziie di]f)feErt/ice DEM | Vegetation| Slope Wﬂfiitlk:]z[;i- Thickness |Composition
Soil 0.6801 | 03999 | 07124 | 0.1835 | 0.0568 | 0.6899 | 0.2898
Landuse 02119 0.3394 0.6240 0.6725 0.7292 0.0734 0.1043
Drainage density 0.3620 0.2028 0.0536 0.8872 0.6085
DEM-difference 0.2913 0.1796 0.8260 02115 0.4818 0.4461
DEM 05241 | 0.0350 0.8612
Vegetation 0.7712 0.2412
Slope 0.0332 0.5218
ZAAdo] Y S ERIE = QI 2% 59 o] ABTAE UehdithFig. 6). 32U A9
8259 F g3l FE2 Table 20 VeI A} vl Rl thek AFSERE0] 0.8~1.09] Lo f
FAN5ZY B BEAol g2 B AHILEE ¢ HE 2R QL1 vkl tigt AbsAlo] gl A
ALE, FA=s AN, S8 FA= A3, 4 HHAE vepdthFig, 7).
Z FAe FALE, A1, AA, SIS, 54 ol WAE AHA LR Uehfid, vt dig3e
5 T8 e BEY, EXOLR, BAE, S3d A, % Ae Al AFEEE ] 0.13015+Y - 150m3/day,
As FAS AR Aol S A& T 5 U 0.13~0.48% 7% 250m?/day, 0.48~0.832 %%
il ZRAH =0 9 AL 3gsl= 8-S Table 4 350m?/day, 0.83°14Y % 350m3/day ©]4F2] x5}
of Yt gl 3 Aol dlitEn 34 tieFo AL, Ak As
g AAA o2 A 230m3/day~260m3/day
3 HSSHIL A HESLE XY Zo] 314 Abgo] aAEIT) 4| 23S Erj= ot
AR 3l ALEA BAATSL OB ALZeF =20l et Asta: AEEA R (Fig. 8@)et 53
2zole] A HAL B3 AESE S Hrlsla, o £l gt Asta= AEEA = (Fig. 8b)E 22 A4
A7}t zhs YulE AFH o UehiaA) sigict, & i
HhtlgaZol| | Hjoksakol] digt AFEEL (,8~1.09] YT AS 84FY dojedoja 15 Al
Aol FFE 1ol Bl gt 42442 SPC 7HEARRT} &S] F o] et FE 4HE AR
7k 0~20m*/day/me]l FHAo2 Huwo] glow of  7F ok A3eE FRdhe dia2 AR 42
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i
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Fig. 6. Relationship between posterior probability and SPC: Rock.
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Fig. 7. Relationship between posterior probability and SPC: Alluvium,
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Fig. 8. Feasibility map of groundwater yield characteristics, as the posterior probability: (a) Rock zone, (b)

Alluvium zone.

Aohg a1 Y FA A QabEo] thet
dlojelHo)AF FEdt, 53t q]o]e]uﬂo]/\e o}-§
39| Bayesian & WofE HHE o] &3}o] X
sk Abevbe A 245 AAElGn) 3 2MTH AN
7] AES ol & u]&(Prediction Rate)

0/&]

A%(Conditional Independence)<

A5}, WIQERHSPO) R U G ol gslo] 42
F2 ol A5 A0 2 ehgict

2z 23} 9hio st A o) x| elo) A|Elg K
£ YR B g gotehs v {83 2
gt 232 08 A2 @ oA 2w ¢ JdExa
Sojn|gt A AkEE17]7} oj2 U, &
32 AP A E GIS dlojgHlo| AR 155 BE

o= A(I)JZ‘L

 ARE PR WofE71HE A8stiot 5 &
7IHE ALk delde ot +&

A8 eAof et AIRAQ AErt dast, 229
F7H 22 A A3t AleThsA o] WakEel i A
74 lé 4—4 HE 7190l digt 271 A 2 A

A A}

B o= 20054 % gHAdTish wda] 2]
oJsto] +YE S
ey

A HAAE AR

17, 2005, X344 BEY A
STRlY F—‘H""—r 63-160.

A, ALty

A, 222, WA, olas, 1984, 2719 A7)
_04 X]ZE]:TLi j‘_{;{lx}_yl =i OP/K—?E]—X}O#.‘TL .14—,(]—
A4, 17,

-502-



Feasibility Mapping of Groundwater Yield Characteristics using Weight of Evidence Technique based on GIS in the Pocheon Area

Rl ckinieas
778, 1998, Aot gt 0.4, HGAL, 107 p.
Asadi, H. H. and M. Hale, 2001. A predictive GIS
model for mapping potential gold and base
metal mineralization in Takab area, Iran,
Computers & Geosciences, 27: 901-912.
Bonham-Carter, G. F., 1994. Geographic Information
Systems for geoscientist, modelling with GIS,
Pergamon Press, Oxford, 177-337p.
Bonham-Carter, G. F., F. P. Agterberg, and D. F.
Wright, 1989. Weights of evidence modelling: a
new approach to mapping mineral potential In:
Agterberg FP, Bonham-Carter GF(eds)
Statistical Applications in the Earth Sciences.
Geological Survey Canada Paper 899: 171-183.

Chung C. F. and A. G. Fabbri, 1999. Probabilistic
prediction models for landslide hazard
mapping, Photogrammetric Engineering &
Remote Sensing, 65: 1389-1399.

Harris, J. R, L. Wilkinson, L., and E. C. Grunsky,
2000. Effective use and interpretation of
lithogeochmical data in regional mineral
exploration programs: application of
Geographic Information Systems(GIS)
technology, Ore Geology Reviews, 16: 107-143.

Robinson, G. P. and K. E. Kapo, 2004. A GIS
analysis of suitability for constructing
aggregate recycling sites using regional
transportation network and population
density features, Resources, Conservation and
Recycling, 42: 351-365.

-503-



