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Water Demand Prediction in Water Distribution System
using GIS Spatial Analysis

Koo, Ja Yong - Yoon, Yeo Cheon

ABSTRACT

In this study, S water distribution area in Seoul is selected, and total floor
area according to building type in study area is calculated by GIS spatial
analysis. From the results, study area consists of single-unit housing
area(34.4%), apartment complex(25.1%), tenement house(10.9%) and non-
residential building (29.4%). So residential area and commercial area is
miscellaneous in this area. From the analysis, /pad of tenement house is 11.36
(L/m%day), Ipad of apartment complex is 8.87 (L/m°day), Ipad of single-unit
housing area is 13.97 (L/m%day), Ipad of non-residential building is 12.52
(L/mzday). And values of R® between water usage and total floor area according
to residential types are 0.96, 0.98, 0.85, 0.86, respectively. So, it is known that
water usage and total floor area have a high interrelationship each other. In the
amount of water usage calculating from /pad water usage of single—unit
housing area is larger than other residential type. Additional water usage is
429.98 m®/h and increasing ratio of quantity to total water demand is 8.9% until
the end of the 2003 year.

Key Word : /Ipcd (Liter per capita day), Modified /pad(Liter per area
day), Small water distribution area, Water demand prediction, Residential type,
Geographical information system (GIS), Spatial analysis, Coefficient of

correlation
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Fig. 2 Administrative dong in water distribution

block
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Fig. 3 Spatial location of 44th small water

distribution block in study area

Table 1 The occupation ratio according to

residential type in study area

Floor area Ratio
Residential type
(m® (%)
Single—-unit house 3,291,236 34.5
Apartment
2,391,426 25.1
complex
Tenement house 1,042,671 10.9
Non-residential 2,804,455 29.4
Total floor area 9,529,788 100.0
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y=0.5753 R=0.61

Daily maximum water usage
(Thousand it / day)

0 1 2 3 4 5 6 7 8 9
Population of commercial worker (Thousand Capita)

Fig. 5 Variation of daily maximum water usage

according to population of commercial worker

y=02311x R=0.69

Daily maximum water usage
(Thousand n/ day)

0 5 10 15 2 25 0 35 40

Population of resident (Thousand Capita)
Fig. 6 Variation of daily maximum water usage
according to population of resident
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y=13.97x R’=0.85

Daily maximum water usage
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Fig. 7 Relationship between single-unit

house and daily maximum water usage
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Fig. 8. Relationship between Apt. complex and

daily maximum water usage
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Fig. 9 Relationship between tenement house and

daily maximum water usage
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y =12.52x R?=0.86

Daily maximum water usage
(Ten thousand L/day)

0 5 10 15 20 25
Non-residential building (Ten thousand nf)

Fig. 10 Relationship between Non-residential

building and daily maximum water usage

Table 2 /pad according to residential type in dong
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Dong houzs ¢ (L/m*day) hm;se lpfd (L/m*da|
(L/m*da (L/m*day) | (L/m‘day) 9 R? R2 1
y) Residential type | Ipadvalue of vaa us
Gaebong 1 15.56 12.19 8.90 8.43 11.27 Ipad ot ~pc
Gaebong 2 9.52 22.58 8.23 9.47 12.45 Single—unit house| 13.97 0.85
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Fig. 11 Comparison between Modified /pad, lpcd

and measured water usage in study area
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Table 4 Information of a new—built Apt. complex

Apt No.of Total
B/L 1’ < Dong House- floor
compie holds area (m?)
10| Sinteuri 3 Sinjeong 3 537 58695.87
1 Sinjeong Sinjeong 3 430 42271.95
1 Hyundai 6| Sinjeong 3 703 107157.17
1 pureun 1 Sinjeong 3 500 32670.66
1 Pureun 2 Sinjeong 3 470 36817.32
1 Pureun 3 Sinjeong 3 440 41769.39
9 Taeyeong| Sinjeong 3 162 17483.22
27 Hansin Oryu 1 299 32758.2
24 Samsung Sinjeong 7 253 23392.86
33| Yeongpung Oryu 2 627 70954.85
41 Family 1 Gaebong 2 2412 298193.6
41 Family Gaebong 2 964 115362.62
20| Samhwan| Gaebongbon 173 16800.77
20 Hanglae”m Gocheok 1| 886 | 100157.62
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Table 5 A new—built Apt. complex and increased

water usage
Increased
Apt.

B/L complex Dong (ng(/jl'\;\)/
10| Sinteuri 3 Sinjeong 3 21.69
1 Sinjeong Sinjeong 3 15.57
1 Hyundai 6 Sinjeong 3 39.47
1 pureun 1 Sinjeong 3 12.03
1 Pureun 2 Sinjeong 3 13.56
1 Pureun 3 Sinjeong 3 15.39
9 Taeyeong Sinjeong 3 6.46
27 Hansin Oryu 1 12.11
24 Samsung Sinjeong 7 8.64
33| Yeongpung Oryu 2 26.22
41 Family 1 Gaebong 2 110.19
41 Family Gaebong 2 42.63
20| Samhwan| Gaebongbon 6.21
go| Hanmaeum  Gocpoor 1| 37.01

A el 2003 A ofsES] Al
ol ofdl =
429.98 m’/h 2 AA B F2T
A 8.9%° F7+E fushAl H)

s/HE = =

|

(1) GIS 9] ¥t 4755 o835t
g AFAG9Y AFEE] £ dWF
S AaEE A

o] 3.3 kit (34.4%), °o}I}E T
k' (25.1%), AHT9 1.0 k' (10.9%),

H A4 A% 2.8 ki (29.4%)% e

U, FAANGT A Gel EA ]
A Ao m AL
(2) A7t & AMEFe] IARTE
%= ® Iped © A dEdAgY =
WS RPEE 0.61, 0.69 5 oA
g Bl Hlgte] FAYHE dE
AT, olgE, HFA
sto]  fpad & 2HAH s
A% Ipad = 11.36
(L/m® day)e]i R* = 096 o=
ZAE o, olvtEE 887 (L/m’
day) R?0.98, &5F812 13.97 (L/m”
day) R® 0.85, H]FA& &S 12.52
(L/m® day) R® 0.86 & eI

Avt e FAYE oe Ay
B APl Be Anol

o

9

oo _15
X

o

o]
PR

(3) A Ipad 9+ 719 Ipcd
o]-&3lo] A4 E B Al A

AEFE v A

il

il

T4 Ipad
AA B ARgERo] tisA A
e 5%0lA HA B ALEHS

S
S X
N
-
i
2 W
o
e pouy
e
oo tl
of T
o o
o -
4 om kR
oo 2 > fNrfr

_
= >
- =
:?
01>_,4r1r
2L
12 o
L
Oﬁo.u.;
f X
.
S X2
w £
.

=

1=}

N

D

oF 8200 AujEel olfEs} Aol



GISY A o4 W4 B2 B 52 A5 183

Fal A 8.9%¢ F7HE
=

o
N
N
i
52
+

3. T, 2001, ‘vl E 9%
W7 BEe dzEdd U
g7, A HUleha ALY R

a1
b
A
fr
N
oft
=
[}
o
o
S
N
==
.
N
=

6. HAA=Z, FAE, FEI, 1999,
“mAl] AN A S whe g7
T8 d5% sy A
AT, dWEEAETEI], Al 21 A,
A9 %, pp. 17837 1796.

7. 7 AFR-, 2000, “2000 & GIS
Al

" )
8. AwH, HFE,
&

i

a)
rok

]

A 2%, pp. 1897 198.
9. TEATY, 1999, “AE7} A ~H

2 FEW  paAEw FAB

10. #AAE, 1998, “GIS N&",
A}, pp. 1757 218.

11. Billings, R. B., 1996, “Fore casting
urban water demand”, AWWA, pp. 6~ 11.
12. ESRI, 1998, “Introduction to Arc
View GIS”, ESRI press, Redlands, CA,
U.S.A.

13. Tim, O., Jonell A., 1999, “Exten ding
ArcView GIS”, ESRI press, Redlands, CA,
U.S.A.



