
다변량 통계분석을 이용한 부산지역 지하수 수질측정망의 수질 특성

화성
† ․조갑제 ․정경원 ․김주 ․ 경심

수 분석과

서  론



재료 및 방법

연구지역 및 대상



․ ․ ․ ․

Compounds
Groundwater quality standards

Method and Instrument
Drinking water Water of living

pH 5.8 - 8.5 5.8 - 8.5 pH meter(Mettler Seveneasy)

EC - - EC meter(Istek EC-40N)

NO3-N 10 mg/L 20 mg/L

Ion Chromatograph

(Dionex ICS3000)

Cl
-

250 mg/L 250 mg/L

SO4
2-

200 mg/L -

F
-

1.5 mg/L -

Ca
2+

, Mg
2+

, K
+
, Na

+
- -

Inductively Coupled Plasma-Mass 

Spectrometry(Agilent 7500)

수질분석 및 수집

다변량 통계분석





․ ․ ․ ․

Components

Groundwater
quality standards

Values Number of sites
over the standards

Drinking
water

Water
of living

Min. Max. Avg. Drinking
 water

Water
 of living

pH 5.8 - 8.5 5.8 - 8.5 6.0 8.5 7.5 0 0

NO3-N(mg/L) 10 20 0.0 19.4 4.3 6 0

Cl-(mg/L) 250 250 5.6 563.5 52.0 3 3

F-(mg/L) 1.5 - 0.00 1.37 0.12 0 -

SO4
2-(mg/L) 200 - 0.00 147.00 37.34 0 -

Ca2+(mg/L) - - 0.74 171.10 36.79 - -

Mg2+(mg/L) - - 0.35 56.02 11.40 - -

K
+
(mg/L) - - 0.08 20.45 2.37 - -

Na
+
(mg/L) - - 10.55 157.90 32.29 - -

EC(μs/cm) - - 55 1376 400 - -

결과 및 고찰

지하수 수질측정망의 수질 현황



Compounds
Average of concentrations

F p
B1 B2 K1 K2

pH 7.5 7.2 7.2 7.1 10.18 0.000

NO3-N(mg/L) 4.3 3.4 3.8 4.0 1.16 0.329

Cl-(mg/L) 52.0 106.0 31.6 54.4 11.76 0.000

EC(μs/cm) 400 500 356 444 7.87 0.075



․ ․ ․ ․



Geologic

age
Classification Division Rock type Abbreviation

Area

ratio

Number of

sampling site(n=80)

Creta

Gyeongsang

supergroup

Yucheon

group

Andesite & andesitic tuff Kat 16.8 14

Jeonggagsan fm Kjk 0.27 0

Dadaepo fm Kdd 4.07 1

Rhyolite & rhyolitic tuff Krt 13.85 5

Bulgugsa

intrusives

Hornblende granite Khgr 5.19 4

Biotite granite Kbgr 0.63 4

Intermediate dyke Kid 0.02 0

Acidic dyke Kad 0.21 0

Ter Granite Tgr 6.73 1

Quater Alluvium Qa 47.02 51

지질과 지하수



․ ․ ․ ․

Rock type

Average of concentration

pH
EC

(μs/cm)

NO3-N

(mg/L)

Cl-

(mg/L)

F-

(mg/L)

SO4
2-

(mg/L)

Na+

(mg/L)

Mg2+

(mg/L)

K+

(mg/L)

Ca2+

(mg/L)

Bedrock(n=29) 7.5 417 4.9 52.9 0.10 41 36.29 11.52 2.93 35.91

Alluvium(n=51) 7.4 364 3.5 46.7 0.16 30 27.32 11.19 1.84 37.48

F 1.345 0.003 0.956 1.408 2.896 0.372 1.828 0.062 2.594 2.153

p 0.250 0.955 0.331 0.239 0.093 0.544 0.180 0.804 0.111 0.146

Variable Cl
-

SO4 
2-

Na
+

Mg
2+

K
+

Ca
2+

Bedrock

(n=29)

Cl- 0.912** 0.810** 0.669** 0.777**

SO4
2- 0.414* 0.475**

Na+ 0.778** 0.760** 0.701**

Mg
2+

0.487
**

0.888
**

Alluvium

(n=51)

NO3-N 0.367
**

0.391
**

0.365
**

Cl
-

0.554
**

0.372
**

0.493
**

0.630
**

F- 0.333* 0.276*

SO4
2- 0.385** 0.335* 0.697**

Na+ 0.446**

Mg
2+

0.578
**

지하수 수질에 영향을 미치는 요인



Compounds Factor 1 Factor 2 Factor 3

pH -0.043 -0.015 0.628 

NO3-N 0.040 0.529 -0.464 

Cl
-

0.784 0.287 -0.119 

EC 0.912 0.258 -0.036 

F- -0.062 -0.015 0.778 

SO4
2- 0.634 0.243 0.069 

Na+ 0.439 0.700 0.124 

Mg
2+

0.806 0.050 -0.408 

K
+

0.113 0.872 -0.056 

Ca
2+

0.956 -0.085 -0.002 

Eigenvalue 4.162 1.384 1.246

 % variance 36.25 17.48 14.20

 % Cumulative variance 36.25 53.73 67.93

지하수 수질의 분포 특성



․ ․ ․ ․



clusters

Average of concentration

pH
EC

(㎲/cm)

NO3-N

(mg/L)

Cl-

(mg/L)

F-

(mg/L)

SO4
2-

(mg/L)

Na+

(mg/L)

Mg2+

(mg/L)

K+

(mg/L)

Ca2+

(mg/L)

Group A(n=45) 7.4 51 3.2 23.3 0.14 19 20.52 7.27 1.71 23.63

Group B(n=26) 7.4 269 6.9 74.1 0.04 60 37.62 17.44 2.84 49.69

Group C(n=9) 7.7 524 3.0 119.6 0.27 58 82.45 14.57 5.78 62.58

F 2.068 22.048 6.628 9.337 2.951 18.511 25.067 7.044 3.621 6.240

p 0.133 0.005 0.005 0.000 0.087 0.000 0.000 0.011 0.048 0.020

시간에 따른 수질변동 특성



․ ․ ․ ․

Compounds No. of point
Upward trend Downward trend

No. of data Ratio(%) No. of data Ratio(%)

NO3-N
73

9 12.5 14 19.4

Cl
-

13 18.1 7 9.7



결  론
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