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Estimation of the Change in Ground Water Level using Regression Analysis
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ABSTRACT

The objective of this study is to identify whether or not the ground water level is decreasing. We suggest a method of estimating
the change in groundwater level using newly developed groundwater pumping station data. The Goseong area located in Gyeongnam
province was selected considering three factors. First, this area demands relatively large amount of irrigation water because most of
the land is used as a paddy field and the proportion of the paddy field within total arable land is increasing. Second, groundwater
level data in nearby area are available since these are monitored by Water Management Information System (WAMIS). Third, many
groundwater pumping stations have been developed in this area in order to overcome droughts thus detail information for pumping
stations are available. Regression results indicate groundwater level has been decreased for over 20 years. This decreasing trend is
due to the shortage of surface irrigation water which was caused by the decrease in rainfall.

Keywords: groundwater level, regression analysis, WAMIS, Goseong.
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Fig. 1 Share of rice field within total arable land for the

region of case study (Goseong county office)

ASHe 4 dolert ek uhie] & A £

9] zJg}
Bl sl 7HdAQl ARE dE o 7] whzoln, Al ‘ﬂZ‘H
2L g Mol SN 2 Aol 12} 4
dstow W o] ATEUL AP ol thek ApAlRt
A7k A8 wzol] ofF oste] Alskr ¢ HgkE &
43 % 9= 200] slRiHo] 9 TRl

2. Mt JHE S

2 dol A tiAIgem AR iAol ALt
o B S Fado] EASHAINL olg2 HE3 FYHE
FE T A 2 Aol

AdTe] 2 190100 7 Aol 2 | glovt 24
ol /RS 19874 o] 3 HElo IE} Fig. 2= 7Y 59&
Al A =S dERd AR, 7hao] SAI3E 19949
o|% Zha=5 e dgo g E3] 1997Wof 4l #A 9

350
, 300
? 250
f; 200
3
fc_' 150
N
.g 100
Z 50 4

0
S o S

& F LSS 'v"&@&w&\m@
Date (year)
Fig. 2 Number of new tubular wells (Goseong county office)

Fasotel=ad A153dE A6, 2011



A0 -

gl

o o] o

e A7 53] SN oo,
A 1997d R o
x‘lo] ;!rL,_o] 7HH1—Q_]_ Mug

ol&gt AFL 19979 o] Al
o= B8l o] A3 Aoz
FBlaL Alskol| 9] SfEer) AfEstar
k. 200874 1*34011—5— ﬁ%ﬂ Tparat Jarxu Lz% 711
271 774709 0|21 9L
AlA o]},

Y

S
=

on 20009 Sof
S} dedEa Agw

<
T
SAjolz)
o 2 9l

& oz e
Tl 43

yal
A}
&l

rlo

2
nn
7

=]

S8 AT AEo] Folt Fig 314 B 4 9l
ulo} o] Aol go] AEIYY 1997401 2AHE B4

oz oHt} ofgfjZe] AT FLZlo|7F FE WA FAA
Hop =2 ol §JAgt Az o7t 72 Zo| thegsiA 7EE
AL, 19909 FHk- 200080 Z8F 77t F2 A of
Ao RESIL Q= AEZlo7F & W] F= AUEE
718y A Zol7 28 BAE AR ke AL < & Q)
E3H AlFg N Zol= MubE o kA FkskaLl 9l

450

g

w
v
o

g

N
v
o

g

=
v
o

y=0.608x - 1134.8

Depths of new tubularwells (m)
=
8

v
o

-

H
!

1

:

: i

R
:
P -

o

1985 1990 1995 2000 2005 2010
Date (year)
Fig. 3 Depths of new tubular wells
450
400
7 350
el
-
£ 300
Kl
2 250
o
©
Ezoo
£ 150 i .
5 R R R ERE R RE
E 100 y=1.0281x-1969.7 , ., § , * 3 200, s e
& HECE B :
50 IR i i
. i LI B s 2
0
1985 1990 1995 2000 2005 2010
Date (year)
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Table 1 Estimation results of equation (3)

Coefficients Estimated value t-value P-value
a, -20.2709 -1.57 0.118
a, 01173+* 1.82 0.070
ay 005 11.21 0.000
a, 0154 2.74 0.006
a, .0028+ 1.89 0.059
as L0009 1.97 0.049
ag 179 2.21 0.027
a, .0085 0.08 0.936
ag -.0373 -0.87 0.386
ay .0081 0.07 0.942
ayo .0904 1.00 0.320
ayy 0269 0.28 0.776
ayy 01049 0.16 0.876

Adj. R-squared =0.3450
*) Rk EEE gignificant at 90 %, 95 %, and 99 % level, respectively
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