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Development of a PC-Based Water Supply Facilities
Information System
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ABSTRACT

The purpose of this study is to develop a PC-based water supply facilities information system.
This system will be a major stepping-stone for developing Geographic Information Systems(GIS) in
Korea, which is constructed by intergrating the technologies related to Automated Mapping(AM) sys-
tems and Facilities Management(FM) system. And the results of this study are as follows: (1) After
the user needs assessment, it was decided that information management of the water supply facilities
including distribution pipes, valves, and leaking management are the most urgent tasks. So, the system
was developed focusing on these tasks. (2) After the system design and development, the water supply
facilities information system consists of graphic database management system, attribute database mana-
gement system, internal interface that links graphic data and attribute data, and graphic user interface
for user-friendliness. (3) The graphic data and the attribute data including distribution pipes, leading-
pipes, valves, and parcels at the study area, Non-Hyun Dong Kang-Nam Gu in Seoul, were used
in this system, and the water supply facilities database was established. It was applied to test these
facilities, and proved that the system developed in this study is efficient to manage information within
the scope of this study. (4) The function using the parcel identification number was efficient to locate
the address concerned.
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Fig. 1. Study procedure.
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Table 1. Contents of the maps that were used at the local office of Kang-Nam water supply

Map Scale

Contents

Reference data

distribution mains(diameter,
material, constructed year),

Distribution

topography(contours), roads, buildings,
building names, parcel lines,

main map 1/1200 hydrants, control valves, pumps, administration boundaries
distribution reservior, metering
machines, leading-pipes
distribution mains, hydrants, roads, buildings, building names,
Distribution control valves, pumps, distribution parcel lines, parcel numbers,
network map 1/3000 reservior, leaked points, administration boundaries

comprehensive replacement states.
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Table 2. Software functions that were needed for a water supply facilities information system

Software Usage

Functions

Input function(registration, updating)

Edit function

Search function

Mapping
performance

Attribute data search result paper output function
Drawing release function

Statistic function
Word processor function
Basic Diagram display function

software

Various search function of water facilitiies

Piping information search function

Water
operation
function

Valve information search function
Data registration and updating function
Totaling function

Print out function
Connecting function with electronic file

Function to deal with daily problems such as low water supply
(Interrupted supply area display function, etc.)
Network model map function

Analysis software

Water pressure analysis function

Water quality analysis function

Leak factor anatysis, leak survey support function
Calamity measure support function

Leak measure support function

(Source : Hasegawa, 1991)
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Fig. 2. System architecture of the water supply facili-
ties information system that consists of graphic
database, attribute database, internal interface
and graphic user interface.
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JBailc function menu of Water Supply FacHities information Systam |

L L L
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‘show coordinate

new fle | [zoomin double l’a‘dd feature ™ " |[select feature | | setect layer }
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llh save 2zoom out double |, color B ‘ ] highlighting
m rename zoom all Mllno type | '
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OXF write f r

|

exit I | tablet ad]uslmint

I

Fig. 3. Configuration of basic function menu of the
water supply facilities infomation system.

I Application menu of Water Supply Facilities Information System ]
I
[ I 1
[ Ppeimtormation ] [ Leakage information | { Address matching |
Retrieve pipe info. Input leakage info.
Query on pipes Retrieve leakage info.
Retrieve leading- tnput recovered info.
pipe info.
Retriave valve info.
Query on valves

Fig. 4. Configuration of application menu of the water
supply facilities information system.
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Table 3. Contents of graphic database of the water supply facilities information system
that were established for application

Layer Name Contents Object Class Usage
main layer location of mains, feature-id LINE facilities management
leading-pipe layer location of leading-pipes, feature-id LINE facilities management
valve layer location of valves, feature-id SYMBOL facilities management
leakage layer location of leaked points, feature-id SYMBOL facilities management
parcel-line layer location of parcel-lines, feature-id LINE reference data
parcel-id layer location of parcel-id, parcel number, LABEL reference data
feature-id
building-line location of building- POLYGON reference data
layer lines, feature-id
administration location of boundary LINE reference data
boundary layer lines of administration
districts
map-frame layer boundary lines of LINE reference data
original maps
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Table 4. Contents of attribute database of the water supply facilities information system
that were established for application

Tables Contents Attributes Records
main table attributes of distribution feature-id, starting parcel-id, ending parcel-id, 574
mains constructed year, diameter, material

leading-pipe attributes of leading-pipes feature-id, feature-id of distribution main, 2,392

table parcel-id, constructed year, diameter, material

valve table attributes of vlaves feature-id, feature-id of distribution-main, 621
valve type, constructed year, diameter

leakage table attributes of leaked points | feature-id, feature-id of 146
distribution-main, find-date, find-method,
detection number, cause, volume, recovered-date,
recover-method

parcel-id table | attributes of parcels feature-id, parcel number 2,848

Application Menu(GUI)
Edit l Query
1 y |
[ I —
graphic Interface table Interface

pipe layer pipe table

leading-pipe layer links leading_pipe table
vaive layer valve table
leakage layer leakage table
parcel-id layer parcel table

parcel-line layer
building-line layer

Graphic Database Attribute Database

Fig. 5. System architecture of the water supply facili-
ties information system that was applied to the
study area.
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Fig. 6. A window showing the result of 'retrieve pipe
information’ menu of the water supply facilities
information system.
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Fig. 7. A window showing the dialog box that receives
input data to implement ‘ query on pipes’ menu
of the water supply facilities information sys-
tem.

Fig. 8. A window showing the result of ‘retrieve lea-
ked-point information’ menu of the water sup-
ply facilities information system.
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Fig. 9. A window showing the dialog box that receives
input data to implement ‘address matching’
menu of water supply facilities information sys-
tem, and the result of the menu.

o] FAofxle) Fk sl 18], FigAl 4=
13]o]},

Mg A4 wieRAe] AAdx, #7, A3
Sol A3 FAY2AS J¥spd, AGelM 2 &
) AFehs vl R 5 B AolA] mos Jx
EAE, AAE FA S N RuAME EAFHYR
£33l Fig 78wt} HA& Asfsie] o3}
=5 F3ld =dF sle WFBAS T4,
19843 o] o) AdA=olx, #7o] 80 mmo)d, A
o] IFHMCIP)Y] FAA= ofd]ell x5 Q=715
k7] f1gte] wid A7 g¥shs shdolcl

Fig.8& w4Atazx3E Ay AxE noFe
ot} g zde 23staA} sk Ado] 3t
Hell 283 gl Aefell ] mlp2E Algsle]
AAE AAsHE, A4 B olepd o] 2ol 2 g
A g HEE ota] el WP Fojr)
Fig 8¢} A, Fr2lax3 )73 Adslz, 13926
A F9lel| S FrALE vl E Al 24
s, 2 A5 A H Y S4ARE AS Al dholA
W3y =95 53l He Frf

AL AFApt Al HHE dH 5 9le 7
Zarteln, AldEe AATHE A drTIAtet
T2} abe]e] i} A Fdo g Algg 4 9
a8jB R, F4 A7 4718 Y AeE Beld
g AZE Wk o, FejAprl o2 xHe e
FEg wely] Y3 et

Fig. 9= FA%7l(address matching)E A3)&}7]

2

—195—



sste] 7T wAE 139268419 HAE 3] 9

s} F42 JSHE By VT el od,

Zag7)9) A7, 13926478 $AE EA5]
Aol AW AE EAY ATHE FUY Sl
Jepy w2 Zelek

4.3 0%

431 A7+AH9 184

T AR A ApE AJAE 2] ARAAE
Nstr] $jte] JF-EHF P1TEAE vlEeE,
A& 7T =385 AEE VAL AR AAE
T2 ARAAE FE3Ach ol HEFE AT
Agget Frdelg A Agde]d] HE3to
Al Ax, gz AbsE = 9lge, AWE
o] 4%t F1AVe AgEAA A5 HF5E
Aol FEart ek

Ahg-o) He)Adznt AAAYE nesle] PCE £ZE
s ANt o), o] Akgel i3k Mzt
A gekdlal HEEF He] 9tk 2y, HFEH
7)&o] HAFAE & o, PCE SXEY 7] da)e
Aazeol g AZESAE HAY F 9T A
#sc) ¥, YasdHo|d4 HE GISE AME
Alzg)e 223 AREAE dolle AErte =E0
gaslcl o] HE felvtete] =ARA date
o) -Ho] A} e] AMgA el WA Wk ¥4
Aol Atgto g Buwj, Ala® fAldeElY Fad F
Aoz AAdch £ dFoA spERl A2
AFgA7} 22 Sl g ezt Qle] Al ARE
sl

432 t}2 Q7o) vl

Hasegawa(1991)9] A= d4gF9
kAL Mol ohe} AR A ) vl A BAe] s
A A2 A AAE Zo}FE oe]rhA] 32
EA75e 253 ok 2, & AelA] A
AeE AAE fe ARAAE AEH 2H3 7
Aldo] v|&g FA9 Arx Feld A4 5 sle
ol distedut ApEES 7] w-Foll, BN V)5S
23 9x] Rl

Cantrell 5(1992)2 AutoCAD$} pcARC/INFO %
N1&9 W4 AZEYIES ASE Arx AR
AAZE Nestda, fA42 o)l F4(1994) 7, Id=A
BA2E(1993)S Ao Aldde]d 2% AsW

0 o‘r

A DT

1

T

)
f

=3

ir

2] A4EE $lsle] $jm ol A8 ARC/INFO(TM)
o $4EZ2 AL Fete] AMLslG o), B AT
dlAe AL AFEE A3l ExAL T2
g sitsidct o) YasH| AL AT ES Y]
Z o] 43le] F4Z NS AU AT HEFY
Az ezt 7Fsshd 7pAe] vidta Alg-Ek7] ol
<o, Q14 Aifele g7 AEAYe TDsh
TFolulgo] AAE AHEEY] fHrke Aol Urh
£ AFelA g A ALE T ARAA=
#AedE BE 55 AAEsly] Bohles AAAHe F
7} ZF23 P vleat A e spdEglen,
AR gFelA AHEE7] gt B o e
Z23)71%% % J&7)7 712 pEEe]of ok

433 A =H FAH

B QATE FYile d oA AM=Hel A
B AR AAE #E ARAAE &odstd dF
580 #Asle A9E A7 Y5t 7|E A8}
A Ael=e] glejof s}, VAL 2HA] XF Ao
FAHez Jepygcl dA9 xEde] AR 7)
ZAF(source data)E 4 F Gl F-Ho] wotew,
olgigl A& AFx HejdFol M4tslel] At &
2 &3y UFE & 7 ek

434 F71 QA7 A

B Aol ARE A|HE Felol dsteint 3
43 AFE shgon), Iy, 7 od YA A 0o
A&t e Axs) Sl g A7 ok
B A s A|xEe) 7)5ES 2¥¢3skd 3
SR AdpEdE A4d £ gl

d=HE A5 Wl sloj4], & Ao dHT
Age UNE et o Baro A9 A8
E Hslae Ade Heldrrh MEE ez
godEy, o gk Hela)e SxRUlE 917 byl
& A7) F7hE FgEch

N

5.4 &

B ATE ASE A 4E B2 RAAE ALl
ERREEBEERE BRI SR
szedold AgsH 2T, VR ASE 9T
4ol AT WA AT F don HAE A
FHE Aok £LEdolE A AL 91stel

F=de). =, =Hge] diasKAM)eh A2

—196—



Y

SHFM)E 53135l =3 EXARAAGIS)E
7] 913 716549 @ Aoz Faysiglon,
A o3t 2k,
.4 Aol Azl ALEARAAE Al AR
, ]/\sé] sﬂ-isv}a] A]/\E‘g E.g_i
=, oA AFAFE7) o) Fe] A 5
yre B Axder Adsgich =
B A2 g A48 e AT ﬂriﬂral :

=
N

2
P

n[o

A_,

ofy o
= r«lm

>

2
e oox >
ol

u—’,l—‘%
A %

rlo rﬁL

A7 g9} FrAedE 93 Ay 2
715 AdAsieich

2. A 2¥ AA g kel A, A e FALAE
=R A, SAHEAYRE, Eﬁé# %44
BE AFske BE, ARl ASHE o=
Fadkgich eoleldt 71%5-S ALE) H H A+

M =2YxaE Helste AERIE NEEta
ARG 27 7|l o3 =3y JelE
ik §}£5ﬂ47la o] 48 =3 ¥, =33
£ 2 FPAZ AR ADS AT odub,
dxfztd WHg 4&y 7%, SAAxE FYE 4T
dbfstd g #AY APl E YA =Y}
H£AANRE AEEtr] HIEE ALER HE&IE A
ARG 22 7S AHE-sted sl

3 B ATE B3] /R Lz Edele aAE
HESL7] 23l MEA] AT =8F AE Y
FE2pe o} Fgeld A Ssled A AR, A4
Hog A gy #gEglon, 2ME o]
4% Faavle AeRAA age]s] 4YsE5F
gell Axrl e Aoz Agds g

j:l

me

ZAlel 2

19939 QRAEREY AG
2 $99 B

B3de] xglo

10.

11.

12.

—197—

LA, olFAL 1994, AEE

. Borland International.

PEIRX

. upolA2 AT E 1993, FFFUESII™ AlgAdTA,

682p.

. BhE3), ool 1980, vlold e o] 47 EAlo|4E

A Al~" A HA> A2E MEdEa 237
Has) ¥4 373A HAdT 3 pp. 2540.

N2E & 244G
ERYAA 75 9 48 5545 A. Vol 12,
No. 1, pp. 25-34.

. ol 9F4, g 1994, I3 EAARAA FEo

Aol 2 He] f3d gl B A3 FFGIS
§3)2] Vol, 2, No. 1, pp. 85-92.

. Al E o, 1994, Groves, . A. 9%%= NT

Answer Book. =A&% = AulE, AL, 199.

- A RAIAT. 1993, AR Al Ala" A

504p.

. Abel, D.J., SK. Yap, R. Ackland, M.A. Cameron,

D.F. Smith, and G. Walker. 1992. Environmental
decision support system project: an exploration of
alternative architectures for geographical informa-
tion systems. International Journal of GIS. 6(3):
193-204.

1991. Turbo C+ +3.0 for
Windows Programmer’s Guide. 389p.

. CalComp Digitizer Products Group. 1991. Drawing-

Board II™ Users Guide PC Edition.

Cantrell, CJ., D.N. Bloesing, and EH. Burgess.
1992. Integration of a water distribution manage-
ment system with a geographic information system
for Newport, Kentucky. Proceedings of URISA. 1:
109-119.

Hasegawa, K. 1991. Utilization of computer map-
ping system in water works, Proceedings of AM
/FM Conference XIV. AM/FM International. pp.
44-53,

Sequiter Software Inc. 1993. CodeBase 50. user’s
guide. 218p.



