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ABSTRACT: At the present time, the geographic information system (GIS) is a widely used in many fields of geographic
information since processing speed, memory and disk memory capacities, and output devices of computing
hardwares are rapidly enhanced. If the data obtained from various relevant fields, including geological materials,
have multiple attributes, existing commercial GIS softwares generally show definite limitations on integrated data
management, exchange, utilization, and automatic processing. In this study, the geological information database
of selective programming algorithm is constructed and designed so as to overcome the limitations of existing GIS S/W
as well as to process all instructions with a single S/W in the creation of thematic maps. By normalizing geological
information and constructing data format in the binary file for the collected and processed data, the constructed
database can integrally manage the geological data with multiple properties and provide a standard format for data
exchange, regardless of the individual S/W data format. The designed algorithm is basically to adopt the modular
for the processing operation in the algorithm SaSo (smart sounding object) S/W and is developed to automatically
generate thematic map in MS Window operating system. The SaSo S/W was verified in term of the efficiency of
the constructed databases in term of the map creation and the easy programming of the designed algorithm.

Key words: Geological information, thematic map, data base, geographic information system (GIS), smart sounding object (SaSo)

(Hak Soo Hwang, SekoGeoy Co., Ltd., Gyeonggi-do 13524, Republic of Korea; Se-Yeong Hamm and Woo-Ri
Lim, Department of Geological Sciences, Pusan National University, Busan 46241, Republic of Korea;, Cheol
Woo Lee, Korea Institute of Geoscience and Mineral Resources, Dajeon 34132, Republic of Korea; Jin Soo Kim,
Department of Spatial Information Engineering, Pukyoung National University, Busan 46241, Republic of Korea)

' Corresponding author: +82-51-510-2252, E-mail: hsy@pusan.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.14770/jgsk.2018.54.4.457&domain=http://jgsk.or.kr/&uri_scheme=http:&cm_version=v1.5

458

oot
10
3

1. ME

AFARE A7 FHTY, AR w3 &g,
2k o) AHESHE 913 "ol EH|o] A T2 vl F
fsith T ol A Q1 A Be|et agF ol
AsokE A 24 A 2E HsiAl, HrE st=dol
(hardware: H/W) 9] A&j&t, 719/ A8, &€
A 5o 5% IE= 2P HA A7 (Geographic
information system: GIS)©o] &+ B2 Eolo| A &
|53 QIth(Lee et al., 2008; Kang and Kim, 2009;
Lee et al., 2009; Kang and Lee, 2012). GISE= #|2]
HoR Iz 7S HE P HARE ANHOoR
4, A%, 734, 27, B4, 298 5 U =E A4
H AFE Y st=gojet 2z Eo] 9 X2 A 27,
AR FAAIE Toh, o oenE A HHY
AR T FAE APt ARE 2O, o5 ]
& = A sk HFE S/Wek & & Qo
FE Z-gEokoA GIS 7|jE B2 et A2 S5
8L, AR gt A4 = (thematic map) &
YA T, ko 2 FAES tppo R sYA e,
A% 24 % a4 So] Akl WA Mg,

GIS 7|82 EXARA|IAH(Land information system:
LIS), =APgEAIAHE](Urban information system: UIS),
W FYEA| A (Transport information system: TIS),
A BA A" (Environment information system:
EIS) 5 %2 Holoj o]-&-5]1 ¢t} Jang and Jo (2011)
= Al F7H o8 2 gl (Spatiotemporal Data Model:
STDM)= &-g-sto] EXGH ]| 233t EX]-STDM
O] g A Arg A Aot 2dls A S Kim et al.
(2008)2 =A|skroA W =AXE FEE ZFs}
£ UISE 7|Rte 2 Z=AIRpRAS 93 Al2'S
WLstHom, Jeong et al. (2002)2 2 Tl A
213 2090l te AR E ol gtel gl
O] SR FHAAELS) -5, LHH] AA A T
T2 ANt 22y, B2 wet e RS
2 AEAA 9 9|, & shte] ou|eks Zh=tHKim
et al., 2005). GISO|A ARMG-El= LAl ©U<&Ad
(Bht9] ojuutE Zh= &) AR oll= EAl0lE E%
AR, A @GR, AEEAE, TEASEAE 5
o] itk i}, WA Eopoll s YR Tdsy
A7 (o, SRS R, GSTH/ AAL GAREZ F)
9k ofuz}, B2 A7 50| AR AA|Y o)

(M - 01 F

. ZI%]

o . OE_|
T /T T ET

o} tjEo] o O Yo HRE 2= i
= W=zt Qioh A=A, AR gdEAblA &
oA S8 AR A TS LA L2 o] Y
2 A7 & U B AHH o2 oA =¥
9} -2 A&l A o] gt YA g F Q1 HE e} g
7 XA EHdomain transformation), & GARS &
sho] AFE3E A AR 2A A QA o] gl
o) AA| A7|u| &gk ZF A o /AP EE
Wazskar glet. o]9} Zo] AewighE Foto] A4t
H ARE 7HAE, AAEHE AAS 7AYo R
ozttt

449 ARE GIS 7'HE 2-8317] A
= -0 L3RR tiste] 7Y Ak
24 o8 7IAR F FAEY HH et FAgk
(o] A7ollA= P-valuegt A& FE3tojof gich
a2y AR g3t Qe GISS/WEE
2 Fofoll A M-8 AM-S FA o2 FE g7 of
2ol 5542 2= AR gt 72t
AEE THARERE FARS FESe Ve
EREHA| grom, ARGAL AH 0] HE O] AT E o]
£ ARgsto] Zdsfof gt webA 7]& GIS S/W
£ ARESte] A AT TS A AR B2 g
FA=E A7) HeiMe 4 AR e 5
Ho|a AiEA e 2 - AA4-83E S/ WE ARg-stod
7HAES AFET $, MS Excel#t 22 22 HA
S/WE AREsHe] ofg] 7hsAtkR FollA F4o A%
e FARES FEdof gt} T2juE XFEoRE £
e B EokollA GIS S/WE AME = 22 ths
S A= 9 FA(RAAE 2 7R F4)o] A
&3S/ Wel| T&2olm, 2tz 9] S|, JH O w
2He g, 2] 9| A5} Sl A = vl Esich

o] Aol AL 71 GISS/W9| FA S Fust
a1, Ao w2 FA|= AT B BE 1ol
ShLke] S/W 87 st HeE 0 2 ool m, &
ot AR 4] BAHE $i5to] AR Goleluo]
A5 FEsIgler, 22 daeES AAst
Aok FA= Aol QojA FE5E HlolEfHo] A9
Y2EY 584 A5 9 S8 =239 SaSo
(Smart sounding object) S/WE MS A= SFAA|
(operating system, OS)ojlA] /{2513 20, 2 7]u] ]
g 1AHUEAR R S A5} SaSo S/W B4 51
A FA = B Y AHEIE AASHAT




XEZYE Hlo|EHo|~ 75

2. Ay
2.1 HO|HHIO|A FF Y ANI|E I WEHE
FHE AT oS AR FAE(o] A+
olx= Z2uY Fojolzt AFHE /35t YAl
£ AA AR Fq3tE Fote] AR W
SRR HE AEd 7EAEE FHEeE 3
2 & Flojoj(o] ATl A= Z2AE Fojojzt A3
£ AAstolof gttt A dHd 2E AEE HEF,
FE AERE BRI 7 BERY AEFA2
62| EAIE(12 byte) 2 A JSIHTHIE 1). thEF=
6A12] T= F A3 27| B (o), E==AR= 030000,
A E-L 04000, A FEA]Z-L 05000 5)E A5t

SaSoProject

1.Project
2.Client

3.File
4.LFileSymbol
5.NTFile
6.NGFile

DOlel@|
[FRiw _ans

IO Pra0ic-©

General
Project
Management

o xS 459

EmEy

ifly

E

T, FEF AEL R T e 249 249
(o], 7182 FFEAR= 030100, ARFEAR= 030200 5)
2 4ot 2RRY FEL FuF TE chgel
mpR|e 2242 FAHE (|, 1A= AR 030101, 22k
QERAL= 030102, 12HUEMAF TEME= 030201, 13-
ERAF MT 030202 5) 2 A ol5tath

mRAE dojo] % A ZzHY o]olo]
ZHE FAAR U ABAE, AHY BE dolo]
o &4 23 RAREE THH oM agHoR
wEsl7] flsiAlE 3719 dlolEHlo]X(SaSoMother,
SaSoProject, PR“FileID”) 2 F+4E #A & dlold
Ho] A2l MS Access 2 F=3tgth 19 129=
H Zt glo|EH|o] A 7He] WA E K&t

SaSoMother

1.LScode
2.MScode
3.8Scode

Geological
Information
Code

4.Type

rnm—lrzm

5.VarDetail
6.VarGeneral

ol e o I T 1 s v o R

7.Theme

[EERE 2:ms)

M @EXT

CREH
] | IO wrsnax

I'm_l'aum. |
] L= C—
I L — by 1

ITRRE IEEJI Ll

|

Management
of Projfile
layer & Prop-

PR"FilelD”ID

} e« | ¢ e Q) s

Management
of Project
layer & Prop-
erties

Fig. 1. SaSo S/W based on three databases (SaSoMother, SaSoProject, and PR“FileID”). SaSoMother consists of
seven tables, and manages the classified geological information. SaSoProject consists of six tables and manages
all information related to the project which are title, starting and ending dates, coordinates of survey area, numerical
topographical and geological files, and the name of MS Access and binary files. PR“FileID” consists of seven tables
and manages the collected and processed data and the positioning information of all survey points contained in proj-

ect, profile, and time-series layers).
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Table 1. Classification of geological information.
High-level classification Middle-level classification Low-level classification
Code Item (symbol) Code Item Code Item

030000 Geophysics (GP) 030100  Electrical resistivity survey 030101 1-D survey
030000 Geophysics (GP) 030100  Electrical resistivity survey 030102 2-D survey
030000 Geophysics (GP) 030100  Electrical resistivity survey 030103 3-D survey
030000 Geophysics (GP) 030100  Electrical resistivity survey 030104 SP Survey
030000 Geophysics (GP) 030200 EM survey 030201 1-D TEM
030000 Geophysics (GP) 030200 EM survey 030202 1-DMT
030000 Geophysics (GP) 030200 EM survey 030203 1-D CSMT
030000 Geophysics (GP) 030200 EM survey 030204 2-DMT
030000 Geophysics (GP) 030200 EM survey 030205 2-D CSMT
030000 Geophysics (GP) 030300 Seismic survey 030301 Refraction survey
030000 Geophysics (GP) 030300 Seismic survey 030302 Reflection survey
030000 Geophysics (GP) 030300 Seismic survey 030303 S-wave survey
030000 Geophysics (GP) 030300 Seismic survey 030304 User definition
030000 Geophysics (GP) 030400 Potential survey 030401 Gravity survey
030000 Geophysics (GP) 030400 Potential survey 030402 Magnetic survey
030000 Geophysics (GP) 030400 Potential survey 030403 Radiometric survey
030000 Geophysics (GP) 030500 Tomography 030501 DC tomography
030000 Geophysics (GP) 030500 Tomography 030502 Seismic tomography
030000 Geophysics (GP) 030500 Tomography 030503 Radar tomography
030000 Geophysics (GP) 030600 Geophysical logging 030601 SP logging
030000 Geophysics (GP) 030600 Geophysical logging 030602 Resistivity logging
030000 Geophysics (GP) 030600 Geophysical logging 030603 IP logging
030000 Geophysics (GP) 030600 Geophysical logging 030604 Electromagnetic logging
030000 Geophysics (GP) 030600 Geophysical logging 030605 Radioactivity logging
030000 Geophysics (GP) 030700 GPR survey 030701 Single channel survey
030000 Geophysics (GP) 030700 GPR survey 030702 Multi-channel survey
040000 Hydrogeology (WT) 040100 Basic survey 040101 Groundwater level measurement
040000 Hydrogeology (WT) 040100 Basic survey 040102 Chemical analysis
040000 Hydrogeology (WT) 040100 Basic survey 040103 Well Inventory
040000 Hydrogeology (WT) 040100 Basic survey 040104 Groundwater recharge
040000 Hydrogeology (WT) 040100 Basic survey 040105 Surface water discharge/level
040000 Hydrogeology (WT) 040200 Detailed survey 040201 Pumping test
040000 Hydrogeology (WT) 040200 Detailed survey 040202 Water pressure test
040000 Hydrogeology (WT) 040200 Detailed survey 040203 Flow direction/velocity
040000 Hydrogeology (WT) 040200 Detailed survey 040204 Hydrogeologic unit
040000 Hydrogeology (WT) 040200 Detailed survey 040205  Groundwater vulnerability to contamination
050000 Surface geology (GL) 050100 General geology 050101 Rocks distribution
050000 Surface geology (GL) 050100 Structural geology 050201 Lineaments distribution
060000  Engineering geology (GE) 060100 Soil mechanics 060101 In-situ test
060000  Engineering geology (GE) 060100 Soil mechanics 060102 Laboratory test
060000  Engineering geology (GE) 060200 Rock mechanics 060201 In-situ test
060000  Engineering geology (GE) 060200 Rock mechanics 060202 Laboratory test
090000 Other information (EC) 090100 Image data 090101 Aerial photo
090000 Other information (EC) 090100 Image data 090102 Satellite image
090000 Other information (EC) 090100 Image data 090103 Field photo
090000  Other information (EC) 090200 Borehole data 090201 Drilling information
090000  Other information (EC) 090200 Borehole data 090202 Core log
090000 Other information (EC) 090200 Borehole data 090203 Bips log
090000 Other information (EC) 090200 Borehole data 090204 Televiewer log
090000 Other information (EC) 090300 Engineering structure 090301 Tunnel drawing file
090000 Other information (EC) 090300 Engineering structure 090302 Bridge drawing file
090000 Other information (EC) 090400 Use definition 090401 Single property data
090000 Other information (EC) 090400 Use definition 090402 Multi property data
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Fig. 3. Tables contained in SaSoMother database.
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Table 2. Record examples saved in VarGeneral table.
Low-level . L
classification item Field Description
Low-level . Input _
classification item SScode Nolndex Caption Type Description
InpuType=0 (text input, basic input type);
1-D survey 030101 0 Survey date 0 InpuType=1 (list selection type)
. InpuType=0 (text input, basic input type);
1-D survey 030101 1 Survey time 0 InpuType=1 (list selection type)
InpuType=0 (text input, basic input type);
1-D survey 030101 2 Electrode array 1 InpuType=1 (list selection type)
1-D survey 030101 3 Total measurement 0 InpuType=0 (tEXt input, ba51'c input type);
numbers InpuType=1 (list selection type)
) InpuType=0 (text input, basic input type);
2-D survey 030102 0 Survey date 0 InpuType=1 (list selection type)
i . InpuType=0 (text input, basic input type);
2-D survey 030102 1 Survey time 0 InpuType=1 (list selection type)
) InpuType=0 (text input, basic input type);
2-D survey 030102 2 Electrode array 1 InpuType=1 (list selection type)
2>Dsurvey 030102 3 Electrodeinterval 0  mPuType=0 (textinput, basic input type);
InpuType=1 (list selection type)
} InpuType=0 (text input, basic input type);
2-D survey 030102 4 Total arrays 0 InpuType=1 (list selection type)
2D survey 030102 5 Total measurement 0 InpuType=0 (tfxt input, bas%c input type);
numbers InpuType=1 (list selection type)
Water level 040101 0 Measurement date 0 InpuType=0 (tExt input, bas1.c input type);
measurement InpuType=1 (list selection type)
Water level 040101 | Measurement time 0 InpuType=0 (tExt input, bas1.c input type);
measurement InpuType=1 (list selection type)
Water level 040101 2 Measurement type 1 InpuType=0 (tExt input, baS{c input type);
measurement InpuType=1 (list selection type)
Table 3. Record examples saved in VarDetail table.
Low-level .
classification item Field
Low-level SScode Nolndex ContentIndex Content name
classification item
1-D survey 030101 2 0 Schlumberger array
1-D survey 030101 2 1 Wenner array
1-D survey 030101 2 2 Other array
2-D survey 030102 2 0 Dipole-dipole array
2-D survey 030102 2 1 Dipole-monopole array
2-D survey 030102 2 2 Monopole-monopole array
Water level measurement 040101 2 0 DTW
Water level measurement 040101 2 1 GWL
Water level measurement 040101 2 2 DIVER (pressure transducer)
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Table 4. Record examples of theme table.
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Detailed item Field Created thematic map
Detailed item  SScode ThemelD Name Created thematic map
1-D Prospecting 030101 0 Ap.pa.re.nt Map 1. Appar.ent resistivity distribution depending
resistivity on electrode interval
Map 2. Depth contour of the lowest resistive layer
1-D Prospecting 030101 1 Layer thickness i\;[}zlié)r& Thickness contour of the lowest resistive
Map 4. Depth contour of the highest resistive layer
1-D Prospecting 030101 5 Layer s e_le_ctrlcal Map 5. Resistivity contour of the lowest resistive
resistivity layer at each survey point
Water level 040101 0 Water level value Map 6. Water level contour
measurement
Water chemist Chemical
NSIY 040102 0 component Map 7. Water quality contour
analysis ;
concentration
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3.2 SaSoProject H|OJEJH|O|A

SaSoProject D/B= Al7#Y 55 9 7|&234Y
NS 9o mE BAAR 191 A e
I YRED ARTYH] FUIEE THHCR
Pefsie Glolepulo] 2ol 1). SaSoProject D/B
+= % 67}] "|o]&(Project, Client, File, LFileSymbol,
NTFile, NGFile) 2 44 %=, Z} g]o]E&<] thgt 2
Soh gaje 17 49k 2ok

Project Hlo| &2 147 =2 A%} 1470 &
A (yyyymmddhhmmss) 9] 418 ZH= FileID ¥
£ Project H|o]&2] Primary Key2 A 2Jal it}
o714, yyyy, mm, dd¢} hh, mm, ss&= z+z 3+
o 52 W, Y A A, 2, 22 Jujgich. FilelD
Foo gre S2y Belold YT TRAE, =
20, AAE Flolojo] £AAE, ZF gloJojof &
TE SHY £ 4 AAPE 55 AT HolH

o] A(PR“FilelD”) 9} RE 42 /7 322 A%
2am el olgo] $ARE AT Astel Al
Eaci=g

Primary Key7} ID 2 =21 Client B0 8- Project
g|o]E9] Client]D H=9f 93] #=2F+ Look-up
go] &Y H&-E gt Client Hlo[E2 £ 107 2
2 FAEY, 1y 7|8 E= o=l gt

= AHRA FHE HeE|gi) File Hol 52 5549
A A= o] SaSo S/Wol| 23 BHH 2= 2
ok B MS Access 3Hd-& B3k Hlo]E°lth
LFileSymbol Ho]E2 & 19] &7 digt 7|&
£ A3t Ho[ &R A, SaSo S/Well o A H =
£ medol2o) 2243 BRI E ATk

o 24 201549 8¥ 159 24 9A] 00& 00x9]
SaSo S/Wol| Akl 553kl A GolA A
7R IO 591578 & 4ol 3 2t AR
0] Aot Z2AE lojols ARk 714
32} SaSo S/W-= FilelD HEZE0 & “20150815090000”
FEE ABAdstar, A FilelD BEZI 3 104
sAE dolole] s 2EF7E 43t thiRo] gt
7132 ARg31o] D/B THelel PR20150815090000.mdb
£, 28R A7HAG 1A =AY AR 9 7}
ZAEE AR 2791 GP20150815090000.bin
< 283 257 XA 95 ARE AR
& 271} o WT20150815090000.bin A A etct.

A7 THASte] SaSo S/Well &Jaf Y= =3t 4]
Aok A AU Tl 72} Pelah NTFilex}
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oot
10
3

NGFile H|o|E-& 217} 27)¢] BEZ Jd=]o] it 7}
Hlo]E0]| A FileID == H|o|E Project?] Primary
key <l 3+ FileIlD " E=ghe =30, NTFile 3}
NGFile == Z}7} s oA GRE3L 3]
AP =9 A A A E 9] oS 93 o)

3.3 PR“FileID” G|O|E{H|0]A
PR”FileID” djo]g|H|o| A= G531 F o)A AY
A =24 E, 2w, AAE ool £4(,

TRIE, dolol, ARbY, T, FEF, £
), 2 delele] TR S84, 42, 27, w

Project mamegement table (Project)

L BHIS - O

~
=

7I%|
—

= : Io:!—?—E‘|

P

(=) .
2

F 5 D AXNAR, $3 = 7FEARAA FAE

FZ% P-value (Z23}Y Fo]o] = AJAE 9
olole] A% A 02 AT I Bt o
o|gjrf|o] o]t} PR”FileID” d|o]g|H|o|AE 1A
Sh= E|olE 5 Z2AE glojojo AW HolE2
Sp, PjLr, PjDatao]th(2 ¥ 5). j7]A Sp H|o|&2
s2alE, Zeatel 9 AAE dojololH 2t ool
of Z3He 549 Az} 4 SN SAHAT A=
ol digt RE HRtTh. Z2AE Fojojf o
3 &AARE $E]sls PiLr Hlo|[ B2 11719 2=
2 1A=, 11 5 Primary key?l PiKey Z=2] §

Client information teble (Client)

Fig. 4. Tables consisted of SaSoProject database.

Format o z Forma.t .
Field Description Field Description
{ length) {length)
Title Text(50) Project name 1] Integer (F)Cllent 1D
Dates Date/Time Project start Name Text(20) Client name
) Project
Dateg Date/TIme Ada Text(10) Client address
completion
ownzr Text(20) Froject manager AdN Text(20) Client address
CllentiD Integer Cllent 1D Adds Text(30) Cllent address
Project location
AddressL Text(10) Fax Text(13) Cllent fax
address
Project location
AddressN Text(20) Tel Text(13) Cllent pnone
address
) Project location
Addresss Text(30) PostCode Text(8) Zip code
address
East starting
xS Single
TN coordinate
East ending TN i A
XE single Data file ID (File)
coordinate
North starting . o an
Ys Single Field Format Description
TN coordinate
North ending TN
YE Single FllelD Text(14) Project ID
coordinate
FllelD Text(14) (P)Project ID FlleNane Text(16) Name of data flle
. Outline of the
Nemo Text(100)
project

High-level classification synbol (LFileSymbol)

Field Format Description
High=-level
LScode Text(s)
classification code
Hign-level
LSymbol Text(2) classitication

symdol

Digital topographic-map file (NTFile)

Field Format Description
FllelD Text(14) Project 1D
. Name of topogrephic
NTName Text(20)
nxp flle
Digi tal geologic-map file (NGFile)
Field Format Description
FllelD Text(14) Project 1D
N 1 logl
NGName Text(20) i

flle
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A2 67t G R A sttt PiKey D=2 62¢
g 224 F A5 4= AR AREAd0
gt A AZES 2H= Type BE©| o) AA =t
7] Type WEL 1 304 I3t Type H|©]
£9] ID =gk Fx3i) Type BE=3ko] 0o]d
AR = F-F USR] AL PiKey4he] A% 4
2] A= “PSNG” 0|, Type BEZfo] 10]H 4=
AE= A-IdE& 9217 0| 1 PjKeyghe] A5 42}
2] E2h= “LSNG” o]t} Type Y Eglo| 2019 =3
A7 A-thggd A= 0] 1L PiKey ke A& 4412
EA+= “PMLT”, Type REZfo] 30| =3x 2=

Layer property for project {(PjLr)

% A=3 gaig 467

il

E

Al-th55/97k = 0] AL PiKeygke] A& 4418 £2h=
“LMLT”2 A=, PjKeygte] U] =] 2742] &
AE2 Folof BAEAE Uehdth A=A, &
=5 A7HIAY AR A2 R HSEY
ZZAE FloJojof tjgt PiLr Hlo|&9] HlZE= &
59k gt

ol A e e S olF HE}H 4 5
Ho] Eohd Flojoj2 AFIEES T HEdh= Sp
glo] 82 97) =2 A= 9]t Primary key 2 3
ofgt FE ID= S| A= 3/ 7 A=)
A7 vhd g 2 E B2|5he= PjData H|©]52) SpID

Integrated table of point information (Sp)

: Format . . Format _—
Field Description Field Description
{ length) { length)
PlKey Text(6) (P)Layer cooz [ Intager (F)PoInt 1D
Nam2 Text(20) Layar name PJiey Text(6) Layer codz for project
total numbers of time
Type Intagsr Data proparty ID BJT Im2No Long Intager
g2r |23
Lowlevel
SScode Text(s) claszitication Names Text(10) Foint name
coc2
High=laveal
East coordinate (m) of
Leat Text{20) classitication X Single
point
|ten
Nigdle-level
Nor th coordinate (m)
Nat Text(20) classitication Y Single
of point
Item
Low-level
Scat Text(20) classitication £ Single Point slavation (m)
Item
Clor Text(11) PoInt color FiKay Text(s) Proflle laysr oode
Layer codz for time
Shap2 Intager Point shape FtKsy Textie)
serles
Slze Integer Polnt slz2
Point Col lected/Processed informat ion table
Show Intagsr X )
viewing/niding (P]Dﬂt&)
o Format
Field Description
{ length)
S0 Intager Point ID
™ID Intagsr Tims s2riss 1D
Start position of
B Long Intsger original data for
Blnary tlle
Langth of original
E Long Integer
data for binary flle
Start position af
A Long Integer processad data for
blinary tlle
Length of processsd
A Long Intager
data for binary tlle

Fig. 5. PR“FileID” D/B for managing properties, survey points and data of project layers.
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o o3 =Ek gref o] ZRAE Fojof ZRAE Fojofo] EFHA] FOH Sp FHolEY
o Z3Y Lol Sp Hlo] 2] PKey BEEPLr  PjKey =gk “N/A”Zkg Zreth. PjTimeNo 2
dlolBe] PKey BEQHS 2k, SiF L = S 2 ZHOIA ALl wiet wiE Aoz £49
Tt Folol] BE ARG PRIk Wok ZHo] RO F4E, X, Y, Z BEL 2] Fh B
Table 5. Example of records in PjLr table.
Field
PjKey Name  Type SScode Lcat Mcat Scat Color
Sample . Electrical
PMLTO1 PI-01 2 030101  Geophysics resistivity survey I-D survey  &HOO0000FF&
Sample . Water level
PSNGO02 PI-02 0 040101 Hydrogeology Basic survey measurement &HOOFF0000&
Field
Shape Size Show
0 100 0
1 100 0

Proper ty tsble of profile layer {PiLr)

Information table of profile data {(PfData)

Format Format
Field Description Field Description
{length) {length)
PiKey Text(6) (F)Layer code SplD Integer Point 1D
Name Text (20) Layer name Pikey Text(6) Profile layer code
Color Text (1) Point color Povalee | Sirgle selected value for
o theme
Shape Integer Point shape Date Text{10) Foint rame
si Int Folnt a1 Ti Text(8) Point east
oint size
ize nteger ime ex eacrdinet®: ()
Show Integer P?m? .
viewing/hiding
SErESID 7k O=col lected data,
e S 1=processed data
Low-level
Themel D Integer classitication thame
Index
Low-level
SScode Text (6) classiticatlon code
for project
High-level
Leat Text (20) classification |tem
for project
Niddle-level
Mcat Text (20) classification |tem
for project
Low-level
Scat Text (20) classitication |tem
for project
Description for
Memo Text (99) .
thematic map
Type Integer Data proper ty
Layer code for
PjKey Text (6) ye
project

Fig. 6. Tables consisted of PR*“FileID” D/B for managing properties and data of profile layers.
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}-

ol
ot

FHuxol 1=E $3t Y=ot} PiKey, PtKey
e 27 =2k glo]ojek AJAE Fo]ofe
P T9FE (Y 6, 7)2A, PjKey BE9} 7o)
ol Z}+ glojojof Z3tEH 2z} glofojof thgt |
o BHIEGHE FEdit

Z2AE glojojof Z3E S S A=
oF SRR ZHE ARES 7REARTE A7E 2%
o O] A& 2|9 Zh7 ool Tt HHE T
3= PjData H|o]&-2 671¢] Y =(SpID, TmlID, RS,
RE, AS, AR)2 FTAJEic}. SpID WEi= Sp Ho|&

9] Primary keyo]i £3 A/dwAQ1 ID d=g=
Fzsha, s Sl gt HEE FE3ch TmiD
BE+= ZF SHA Azt w2t 9 AR &
A, & AAEARRS &=AE ¢I3t ol RS, RE
Z 9] P42 Long Integer= HoJstA o H, 2z}
o] e 27 dof| A AR AIAH]
29} Az olE YERdTE AS, AR BE9] P42
RS, RE€} ZHom, AS, AR FEZE2- 2719k of] A%+

ox

JCJ T )
=

illuA

Time-s2r ies layer property table (Ptir)

% A1S3 ¢me|

il

W 469

o 7}z e] A%l 2|e Az ol e ek}, 2
Z B2 RS, RE, AS, AR =2 2319t of] A4
FAAEY 7HEARS RET W 2= gholth
19 62] PfLré} PfData |0 B2 FAE 2 A
o anjel doloje] 44ne} RAE dolof
o 3/ 7 AR RN E &3 P-valueghol gt
AR E ettt PfLr Hlo| €9 YE F Source I
£ alg ZRa dolort ZRAE dolole)
AR} g A% HA02 Aol ThemelD
= T 39 Theme H|©]&E2] ThemelD BE=7k
2 Z=x3}a1, Source WES} $HA ‘Il 20t
Hololr} ol A2 | ofml FAR AHE Eavtel
gojolel 12" & Peizee. Memo BELE 997 B2}
2 Aoz Rojstn A4 Zaatel goloo] o
o Bast A4S 9fak Beolt). PiKey BEE Pilr
elo]2e] Pikey 2 25}, i ezl dolof}
vofy maAE dololzite AEE sk Hu
= oz} ¥ 59] 83E £ PKeyzto] “PMLT01”

Time-series data information teble (PtData)

N Format . i Format L
Field Descript ion Field Description
{length) {length)
Ptitay Text(s) (P)Layar code S0 Integar Point 1D
Nams Text(20) Laysr navs Btitey Text(6) Laysr code for time s=rls3
- _ - Long Start position of time s2rles
Color Text(11) Folnt ocolor s
Intsgar for blnary tlle
~ . Long Length of time serles for binary
Shepe Integar Folint shaps L
Intsgar tlle
Slze Integar Polnt size
Show Integsr Point viswing/niding
.. O=col lactad data,
SourcelD Integer
1=processad data
Low-l2ve| classiticatlon
Theme 1D Intagar
theme Index
e Low=level classificatlon
§Scode Text(s)
for proj=ct
Hign=leval classitication
Lecat Text(20)
Item for projsct
Niddle-lavel classitication
Ncat Text(20)
It2m tor project
Low=-l2vel classiticatlon
Scat Text(20)
It2m for project
Descriptlon for thamatlc
N2mo Text(99)
map
Type Integar Data property
P2y Text(s) Layar code for project

Fig. 7. Tables consisted of PR“FileID” D/B for managing properties and data of time-series layers.
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Z2AE golo|o] £/7tFARRRY 53
P-valuegte] o3t 2= PfData g|o]Eo] #e|s}
o, o] glo]E&2 & 57)¢] =& A=} SpID

E+= 39 69 Sp HolEY 3 A=A D

91 LRAE Flo|o](WEPI0) ZHE 3749 743
o 570, %] A7) u1A, Aul ARl a4
5 z2kl golofo] gt PrLr HlojBe] d2=g
5 60 A3k

Table 6. Example of records in PfLr table.

Field
PfKey Name Color Shape Size Show SourceID ThemelD
PROF01 SamplePF-01 &HO000000FF& 0 100 0 1 1
PROF02 SamplePF-02 &HOOFFOOFF& 1 100 0 1 2
PROF03 SamplePF-03 &HOOOOFFFF& 0 100 0 0 0
Field
SScode Lcat Mcat Scat Memo Type PjKey
030101  Geophysics . Liectrical 1-D Depth of the lowest 2 PMLTOI
resistivity survey  survey resistivity layer
. Resistivity value of the
030101  Geophysics Electrical 1-D lowest resistivity layer 2 PMLTO1
resistivity survey  survey o
resistivity
. Electrical 1-D Apparent resistivity of
030101 Geophysics resistivity survey — survey electrode interval 10 2 PMLTO1
Processing Form for
Survey Data
® SaSoVer2000 =13
Survey Points of pro- T
e ————————————— 7
& Emﬂ&'é‘lzﬁ
Eg
§ite
eangypangz 9l
Edit Form for Survey SraanEs BLLFTTETIN
Points of project Layer O e
[G08 [s@E  [wmE Ju= ] Project
oo e o w6 Layer
B T — o
e —
Edit Form for Survey @] x| #X8 prac Tvad
Data of project Layer | | 1; e T o —
EvE_[aBN7 ] =3 13 Tce | I = [cio e To Toi=
I mor g 2 A

Fig. 8. An example of SaSo execution with groundwater level data in project mode. The project layer named as
“WT water level data” consists of single-property data (The top child-window called as “PJ layer coordinate window”
shows all survey stations colored as red where groundwater levels are measured. The middle child-window called
as “PJ point editing window”shows X, Y, and Z-coordinates of survey points and the number of measurements with
time at each survey point. The bottom child-window called as “PJ data editing window” shows the water level values
measured at survey station PSNG02001 with measured time and date. The child-window called as “PJ data processing
window” shows classification codes, the time series, coordinates of PSNG02001.
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W A2 o FAE AAE Fololelr}? F U
2t} Memo =X 997} A1 FA)o|, AISH A
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47)19] =2 FA3L PtData H|o]E2] SpID ¥
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Fx3ict TS TE W9 g2]2 Long Integer©]
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3.4 SaSo A3

SaSo S/W+=MS Visual Basic (VB)Z2 TH=o1%S
o}, MS Window XP o|44¢] & 141o14 Ak
VB Ay =2 Iy <doj(Low level program-
ming language)?l C"' 3} v 3to] wjme) g 2

FEX

) (W | -
] IIII!IIIIIIIII!IIIIIIIIl!IIIIIIIIIHIIIIIIII!IIIIIIIII!IIIIIIIII!IIIIIIIII!IIII{IIII!IIII S RTEA
IRREA
g
n IMAUSA
. SP A
= = = © TREN
= " o ESIIEA
FAGEA
E233)
g22s
GPREA
Remerrmee e = 22NE v
(19001960,250000,00) | SHH=100% | PMLTOT00T e —— Y | | emm———
G TR S— [RTEE [§E229NS0 -] 27130 || [E22E 2ARE| 21K
e 0=
B9 |e8| | X eS'es HUE) -3
&= x| le| | e (e O Wi2aas
|| RTCH [PMLTOTO01 (- -2l —— 1)
&H0E  [STE SHE 3 [angx  [c6 R [ = [ o 4] [
TACT] |PMLTO1001 19393310 221057.20 0.00 2 LTI
R2__|PMLT01002 18054390 200779,90 0,00 1 A0s
A3 |PMLTO1003 | 22364020 19627380 0.00 1 TS
A0S
HO5E ==
» ‘\ =y
lmml|% 2 &
J | eS| | gne prEn  TMEQ
§
y ] szt
[r (GlEe)) [5000E+00 I8 PJZE_|PMLTO!
H ER |A782l
CH=a/2 [Pa=raE/2 [&EAV [Ce Jcs I3 s o ci-] || (=28 |2omReen
Al J000E+00  1.000E+00  I.160E+2 *ooe® ZEE | IRIEA
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4 » =2
2 2 |Tre
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2018-07-20 | 2F 213

Fig. 9. An example of SaSo execution with geophysical data in Project mode. The project layer named as “DC
Schlumberger array” consists of multi-property data. The top child-window called as “PJ layer coordinate window”
shows all survey stations colored as blue where DC resistivities are measured. The middle child-window called
as “PJ point editing window” shows X, Y, and Z-coordinates of survey points and the number of measurements
with time at each survey point. The bottom child-window called as “PJ data editing window” shows the DC resistivity
values measured at survey station PMLT01001 with electrode spaces. The child-window called as “PJ data process-
ing window” shows the apparent resistivity curve, measured date, coordinates, and number of resistivity measure-
ments of PMLT01001. And in this window resistivity inversion can be processed to produce true resistivities and

thicknesses of the earth layered models.
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Fig. 10. An example of SaSo execution with hydrological data in profile mode. The profile layer named as “PF
layer-02” produced from project layer named as “WT water level data”. The top child-window called as “PF layer
coordinate window” shows all survey stations colored as red where groundwater levels are measured. The bottom
child-window called as “PF point editing window” shows X, Y, and Z-coordinates of survey points, P-values, and
the extracting time and date at each survey point consisted of the profile layer (“PF layer-02”). The P-values are
extracted from the raw data without any processing, since the groundwater level is defined as single-property data.
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Fig. 11. An example of SaSo execution with geophysical data in profile mode. The profile layer named as “PF layer-01”
produced from project layer named as “DC Schlumberger array”. The top child-window called as “PF layer coor-
dinate window” shows all survey stations colored as blue where DC resistivities are measured. The bottom child-win-
dow called as “PF point editing window” shows X, Y, and Z-coordinates of survey points, P-values, and the extracting
time and date at each survey point consisted of the profile layer (“PF layer-01”). The P-values are extracted from
true resistivity values of the electrical layered model produced with resistivity inversion.
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