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ABSTRACT : In order to effectively, and accurately assess seawater intrusion in coastal
area, multidisciplinary data including geophysical, well logging, and hydrogeochemical data
should be managed in systematical way. Such systematical management of data is critical key
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to improve the re-usability of the data as well as the accuracy of the assessment by means of

providing a method of synthetic analysis.

Therefore, for systematical management of multidisciplinary data in seawater intrusion

problem, we have developed a database management system and 3-D visualization interface

based on geographic information system in this study. All geophysical survey, well logging,

hydrochemical, as well as drilling, data are classified as attribute data using Microsoft Access,

and joined with spatial information based on ArcView. The database management system and

3-D visualization interface to handle these data, also, developed using the script language of

ArcView. We think the development of database and 3-D visualization system will improve

the efficiency of data management, user-friencliness of data access, and accuracy of data

analysis.
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[Fig. 1] (a) Hybrid data model, and (b) the application of hybrid data model in this study.
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<Table 1> Spatial and aftribute data in this study.
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[Fig. 2) Menu of database management interface.
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[Fig. 3] Search and modification for attribute of spatial data.
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[Fig. 4] Data input form. (a) Spatial data, and (b) attribute data.

- A= 99 s
Input Location W77+ A% %
Ash #AYA 27 59 A3 HolE (x
NE ¢o] Bol uiy e A AEoz
718 mapel] %] H]o]E]E point shapeZE
24E ¢ TS J15S T,
[Fig. 4]« Data Input W72 AZE F7}
= A8 E dHolgHolzd 48] 4
£2 7 3708 48020 G 9
Ze FAAY. S4ARY A%, A7)
H) A g gAal A58 dolg 48 34
A& E2]Ad EA (Depth, Temperature,
pH, Eh, EC, DO, TDS)ol w3l &A%
2z, Asre F2 G- Lol (Nan
Ca2+, K+, Mg2+, Mn2+, SiO2, Cl, NO3-,
HCO3-, Br-, Ba2+, Fe3+, Lit, Sr2+, Zn2+)

o e 23X AFFOE TAHITE

23 9

Z X2l SXIR AlZts

554 98501t v
A48 54

L

of estel 1 =7 2$-5H7] W&ol 3
SHE A U By BIF H42
A Astride e AL A4
B4 gteto] Fasith webd B A
Ae Aste AR ARIE He AF
T ARE HF22 AFE HA, A=
g GE ALEE 59 GFd ARE o
°] slatil, ol 3xgHo=s 7t

)
=
o
Ir{»
o

ol g AFF E ZA} 279
dFo= 3k Agrel HAS
gebsta a2 FHH BEE FAE7] AT
Agolth. & ¥ & F gl
A¥kzAL A gE AREEAL AREAQ &
$4E &2 Zolg & & Aok ojYT
o2 GISt= AWrEAL A7 4L 9
3 =g ool AKEFE 5, 200).
olo B AT AE GISE 7|¥lez AF
F 3= JHAEkE Al=stadh oM@
GISE ©] &% AFT A9 329 A48}
= 929 AL Green 5 (2002)7 Zhou T
(2003), ol E ZAAF (2001), &XA

280



FAIRIZE S8 MG 93 ool NS

SUAXIE
OHTQT—I— =

(2002), a1}l 2004)0l o3 A7t 3
QC'“’“% 2 ATl e o) A7 vt
o2 A9 BAd A FAsA.
/‘l—ro a2k THAERE A AlFEA
7t YE AFF ARE ddste &S
dole o] dHa FHo] FolstxF H o]
Huo]2& F53th HolEHo]AE
FZ=9 AEE ArcViewd A & =9
Avenue (Razavi, 1997)5 o} 835l 3A¢d
ANE HAde SAFAS. ol B
< 53 A3FY AEFHA S-S &
o] &tA| Fetsta FAA AR F
& Il A7AYe AI}AHERE HG

AAd oz BASDR et
41, K=

o| olzd al
B — R -~

ciofefdiolx =

FIALALATANNE ATAG
A Asiety) 215 —)Fww 4712

A
2
o
:u

=, 200302 EFog & 2179
281451, [Fig. 5] o]l

£ >

o o e

dH
de AlFE ML ™™ FHE
o]

ofl T o 2 roh o

R

A3 At
Z‘rﬁ}ﬂﬂ“‘ A FE 3 dolEH o] =g
AA717) slgtd A FFdre] BEE
2E 3dg dY¥sigdnt. o] 92E 3o
& ArcViewo|A] ¢]o] Sof dolEj| o]
gl o]Z (dBASE format; *.dbHE W3}
ARD £ UEE YA, 2001).
o] ) golEuelx HojE Z I
T AFFY 3 AF F7HE Yrhie
shape (ESRI, 1996) #de]] AZ=o] 3lof
of gty B dAFoxe e A&S
Eo]7] 3 AvenueE o] &t A|FF
shapeE A Ast= BRI FAl 2 AF
T3 3Ad o7 AlZbEE AR A FF

Jﬂérﬁzlﬂiz

2 BHAES £AY Ashel 35
£ Bh A% % PANE AP AT
0
~10
-20
— L
R
g i
2 a0 -
[
50
—60

YK- YK- YK- YK- YK- YK- YK- YK- VK-
1 2 3 4 5 & 7 8 9

1 1 1 1 1 1 1 1
VK- YK- YK~ YK- YK- YK- YK- VK- YK-
0 11 12 15 18 17 18 20 21

Borehole No.

(Fig. 51 Drilling results in study area.

281



D s34
D sk0ae
D sk050a
O k08wt
O k07t
™ w0302

List Files of Type

Birectories:
B SBE
=X

{Tab Delimited Text Fée

{Fig. 6] User interface for 3-D visualization.

EAFE7 AdEES QY. 4 AR
kel HAEE ANE] A ARe &

ox
A

g=lo] it 33U JHAEE
g A&z QE#Hol2E Fig 69)
uio} 7ro] 22 UYH (Data Input)
# 3z 7Al3l (3-D  Visualization)

gog 450 Yo AxdY ME

ol
==}

fr ox M

o
=1
A=k

E = X
Mol

= 3x¢ez JsAE AlFF g
Hde geEe] ~2AYEE FE3

a1, 39 7hAsl WEde EHE
2E gdoir ABE ¢lo] 5o AFF
€ ArcView 3D Viewerel] 3algd o2 7FA]
AT E S2AHEE FEINT. 334
7ANEE A FF FERE [Fig 715 2o

m £

o
i

ig. 71 3-D visualization of boreholes with core log in study area.

282



sisals maize) S8t

identity 7152 F9 FAF F Aok

5.4 B

B ATNE HedE GBE A5E
Aol A BFHT Bt BHoE 5AF
AT 9 AFF BLYAS SAseE
4 Arel skl B2 dolEu oz}
&4 wolEwol~g FE8T, ol& &

£ o7 #EsUA ArcViewe] AIAHE
o3l AvenueE ©o]-8-3te] GIS 7]W+9] ALE
2 Qs o| 28 T3t

oj9} T2 XAl AE9 HolEH oA
2 QlElHolA FEoE FE x}gg}
A A g #Ert §o ‘Hé
g o7 58 AR

EHo0Z &

an
-

m

oAz EAY & 0101 SR
FgH oz $AsEd §ol¥ Hoz
Alg "o g3 GISE 7dteg gk A
X}ifﬂ 3R MSE AL 2
Ast ARAR A3 4o
olg Zoz BeE.

A

L 1l

(o]
T

283

A
axl

£ 28t Gisel Mg

22l

aole}l, 2004, 33Y GISE o] &8 ¥k A3}
A, Addistn, MALsHe =&,

285F, o]FA, 2001, ArcViewES o83 =&}

AR 2 A4St AlaY] 75 A G 8

2] ErAL, 4, 101-109.

A, 2002, AF#HEHH dolElel) hE 33
GISe} BAEp, MEeta, HAE=E.

oldit, AME, BES, LWV, BEH, HHE,
wls), AAE, ARE, olHE, oA,

lEH“ A, A}, sity), FAE, &7
d, &35, gA4H, A, 2003, s¢3
-E% ﬁs‘ﬂ, & = WgATIEAE, FFAE

2474, 00-J-ND-01-B-14.

T, FAY A, FEE, o]sE, A

ST, 2001, AAEoE HUEARLFAL

M 9@ A ZARE FE-TEEE
B33 BARE w7l A% HHG 5

ARkEAL 7l 2 DB FEQH) B
A}, #}8}7]<r8. N-NE-18-A-01.

o] 84, 2003, GIS:X|2]H R 8}, HFA), 241-280.

ESRI, 1996, Using ArcView GIS, ESRI, Inc.

Green, A. J., Marken, J. W, Alexander, C. E., and
Alexander C. S., 2002, Karst unit mapping
using geographic information system technology,
Mower Country, Minnesota, USA, Environmental
Geology, 42, 457-461.

Microsoft, 1999, Microsoft Office 2000 Premium,
Microsoft Corporation.

A. H., 1997, ArcView GIS/ Avenue
Developer's Guide, OnWord Press.

Zhou, G., Esaki, T., and Mo, J., 2003, GIS-based
spatial temporal
development or regional land subsidence hazard
mitigation, Environmental Geology, 43, 665-678.

>

A
..l
of2

)

N, off

By e dy

Razavi,

and prediction  system



