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Development of a Predictive Model for Groundwater Use

$- & #(Woo, Nam Chil) ERY AT
Z 19 Z(Cho, Min Joe) gAY A
7 ¢ % (Kim, Nam Jong) . 252192}
£29k/Abstract

A% 210/ Ag Az A9E A5 olgFe o JEe Awsdd. oA
210/ NG 7 Y Adts: o ¢ SAe) ukat AFHBTA), LI @A), $IH (96
MAGLR qEda, o|g2REH & A9gd B4E 2 Jehs TE(RE8Y 227 : 29
870 1 4% 32MAYE HAsAL o] AGdA] A&E o]fd] 4 A5 AAE=E 1)
A A, 2) 39FA A4, 3) PAEY VA, 4) F, 5) ALY AL ALLH, 6)
19 14 F@#F5%; 7) ¥U85 A8, 8) TYLS AL, 9) gL AL, 10) A
TE BEE 58 HA8T o5 ARE +4 BAaYh o5 QY A &4 o] &3]
BAE BAT 27 dolF FBASTE t—test YO NEHE 95%9} 99% )4 T A ]
T84S AL, oJZRY APAAE =289t o9 Zo] E2H YJIRIASL AL
dlof, o3 H7|EMMoR HFE Adn 5Y9F AGGMY A4 o) &S 2= B
A& EFAL, o HoZHEH dojA FXE A4 o] &7 vmsld 2 939 RMS
(Root Mean Square) & H2831=% BAsIh o] i ne) R0 9sle] BFAo] A
T8 F, A9E AsieAede] Ad A £84 Fg) $a3e] 2o A4E 4 gl

For a total of 210 city and Kun areas in Korea, a model was developed to predict the
amount of groundwater use at each area. At first, the total areas were classified into 3 groups
by the characteristics of groundwater use: residential(87), industrial(27) and agricultural (96)
areas, Among them, type areas, represented by the dominant groundwater usage for typical
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purposes, were selected: residential(22), industrial(8) and agricultural(32) areas. Data for the
various factors possibly related to the groundwater use were statistically analyzed. The factors
include, 1) agricultural area, 2) industrial area, 3) administrative unit area(city or Kun), 4)
population, 5) groundwater capacity for community water supply, 6) average water supply
for a person per day, 7) agricultural water-use, 8) industrial water-use, 9) residential water-
use, 10) rates of community water supply. The data were correlated to the total amount of
groundwater use, and the correlations tested at the 95% and 99% s.ignificance levels.
Influential, significantly related, factors were identified from the tests. Using the multiple
regression method with the influential factors, predictive equations were drawn to calculate
the amount of groundwater use for residential-industrial and agricultural areas, respectively.
The equations were calibrated to minimize the RMS(root mean square) of the differences
between predicted and observed groundwater use. After the validation with future data, the
model can be utilized in the regional development plans to predict the maximum
g-foundwater demand at each area.
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Table 1. Distribution of areal characteristics in
groundwater use
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Table 2. Correlation coeéfficients between the groundwater use and other variables for areal groups
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Table 3. Influential factors of the groundwater use at the 95% and 99% significance levels
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* : correlation coefficient at the 95% significance level
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: correlation coefficient at the 99% significance level
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Table 4. Distribution of groundwater use at typical areas in 1992
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Appendix T. Characteristics in groundwater use at the city and Kun areas in south Korea

A ol 4% 3479 AR

A 3h4- A sh 2| 3}

A3 A | o & = A | o] & -3 Aegs | o &

B4 E A 5 4
A5 A 1 B394 1 el 3
FA4HEA 1 34| 2 Hek 1
oA 1 |24 2 AR 1
AAAEA 1 Al B4 3 ARE 3
FAE A 1 2.9%4] 1 kAl 1
REELN 1 FEA4 2 L4E 1
ZA8E | 794 1 o544 2 93¢ 1
34 2 2 Ak4] 2 AT 1
AH3 4] 2 7 gF 1 RokF 1
%24 1 78T 3 A3 3
234 1 LF 3 A 1
234 1 BEF 2 IET 3
LR 1 oy 3 ek 1
24T 3 AT 3 Tt 3
HF 1 FFE 3 BEive 1
AT 3 FBE 3 AR | AFA 2
i 3 ojFF 2 EE | 4 2
afokd 3 o 1 734 1
oFYT 1 A 3 A4 1
BFF 3 4+ 3 54l 1
QJAE 1 o]} 3 AFA 1
A7 1 spE 1 FH4 1
47 1 Hej7 2 A& 1
EAT 3 ERT 1 A 1
BAF 1 st 3 7344 1
AT 1 A4 | A4l 2 JAF 2
4T 1 GE | vkl 1 ke 1
PYAZ 3 AR A 1 i 3
73715 | #A4) 1 £414] 1 TET 3
H34) 1 AFA 2 $AF 1
T4 1 A& 4] 1 R e 3
534 1 44 1 37 3
H34) 1 F534 1 AFF 3
A4l 2 A5 T4 1 Ak 3
F54) 1 Y okA] 1 A2 3
F44) 1 AAF 3 HEF 3
A4 2 A 3 ke 3
gkekA| 2 LA 1 Aokt 1
o4 2 8¢ 1 dUdF 1
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(Appendix 1. continued)

A4 a4 _ ' A 34
2 Ay | o & = Ay | o & = Ay | o &
E 4 5 A £ 4
AT 3 A 3 Yol 3
AET 3 LiE 3 At 3
o A2 3 g 3 AR 3
27 1 B 3 o} 4 3
£AF 3 Ag | 244 2 AsNF 3
REL 1 B | g4 1 of| Ak 3
AATE 1 0] 4] 3 At 3
A= 1 AF4] 2 Aok 3
A4 1 74 1 A 3
A5 1 A4 4] 3 | ek 3
Az | BFA 2 TAF 3 2% | AW 1
$E | E24 2 AAF 3 B [ A3 1
F34] 1 A7 3 234 2
4 4] 1 PR 3 A4 3
o} 4] 2 L 3 gk 2
FAokA 1 +37 3 Be7 3
BAE 3 STF 3 AEF 1
15T 3 77 2 A7 1
2R7 3 o) 47 3 SAF 1
Bk 3 JAF 3 ARE 3
FelZ 3 AEE 3 297 3
vz 3 447 3 ANF 3
PO 3 ALF 3 A9 3
o7 3 24 | 34 1 AFE | HALA 1
BAF 3 dE | 294 1 A7) 1
£5F 3 H4kA) 1 A FE 3
A2 3 o A4) 1 BAFE 3
T 3 A 4k4) 1
e 3 FF7 3
a7 3 24T 3
A= 3 EAF 3
ARF 3 37 3
25T 3 uyy 3

* Characteristics of groundwater use represent the dominant usage of groundwater such as 1 for
residential, 2 for industrial and 3 for agricultural purposes.
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Appendix II. Type areas and the rates of groundwater use for typical purposes

Agd 2o 248 R 598 Ay
A [ ARE A | A A9 [2dR Ak | A 9 | xae Ases
(4 %) 0l (%) (4 %) 0 2(%) (4 %) 0 &(%)

284 (102) 99.9 %A (46) 94.2 447  (163) 95.4
+27 (121) 99.0 2454 ( 39) 92.3 E4F (166) 92.6
347 (22) 98.0 F24  ( 45) 90.3 d3z  (146) 92.3
A224 (73) 97.9 o)A ( 95) 86.2 gt (147) 92.0
Az (175) 96.8 =7 (168) 83.5 Ak (144) 90.6
284 (72) 96.5 Avra)  ( 34) 80.6 A2E (111) 89.6
54 ( 98) 96.3 AR (47) 76.1 232 (135) 88.8
A4 (11) 90.7 o|Z4]  (42) 721 23T ( 49) 88.1
AM4  ( 70) 88.9 27 (141) 87.6
w34 ( 66) 88.2 ¥t (16) 87.5
A4 (103) | 88.1 927 (119)| 87.2
dAE  (21) 87.9 A5 (150) 86.8
A24  (101) 87.9 $E7  (148) 86.7
£24  (10) 87.1 2aZ  (187) 86.6
H37  ( 25) 86.7 ABE  (120) 86.3
gk ( 91) 84.8 #37  (152) 85.9
F4 (31)] 847 JiE  (169) 85.5
A4F  ( 86) 84.0 #AF (134)| - 83.8
AAZ  (174) 83:1 THE  (136) 83.7
iz (83) 82.1 237 (24) 83.3
A4 ( 29) '82.1 o4kt (191) 82.8
gd2  (93) 80.2 Bk (197) 82.5

47 (196) 82.3

A4E  ( 88) 81.7

At (153) 81.7

29¢ (208) 81.4

2RF (161) 81.2

BAZ  (142) 81:2

HkE  (195) 80.7

52 (183) 80.7

277 ( 20) 80.3

282 (110) 80.0
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