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<Table 1> The list of springwater sampling sites at Seogwipo.

Sample No. Name Location Elevation(m)
S Yeongsil Sogwipo-shi peopjeong-dong 1,260
Sy Yayeongjang | Sogwipo-shi yungcheon-dong 500
Ss Sundol Sogwipo-shi ipseok-dong 440
S4 Donneko Sogwipo-shi yungcheon-dong 400
Ss Jangwon Sogwipo-shi hawon-dong 380
Sg Kumsung Sogwipo-shi donghong-dong 280
S7 Gashimeori Sogwipo-shi seohong-dong 180
Ss Jijangsaem Sogwipo-shi sechong-dong 100
Se Yunrangcheon| Sogwipo-shi yonghung-dong 90
S Chonjeyon Sogwipo-shi jungmoon-dong 80
Sn Sunbannae Sogwipo-shi cheonji~dong 60
Siz Honeymoon Sogwipo-shi topyung-dong 40
Si3 Kangjeongmul| Sogwipo-shi kangjeong-dong 20
Sia Billetong Sogwipo-shi bomok-dong 20
Si5 Jaguri Sogwipo-shi songsan-dong
Si6 Maksuk Sogwipo-shi peophwan -dong




<Fig.1> The map of springwater sampling sites at Seogwipo.
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<Table 2> A typical ICP-AES operating condition used for the

experiment.

R. F power 1000 W

Nebulizer gas flow 1.3 mL/min

Auxliary gas flow 1.0 mL/min

Plasma gas flow 15.0 L/min

Viewing height 15.0 mm

PMT Voltage 600 V
P:21362 m K : 766.49 mm

Wavel h Pb : 22035 nm Fe : 238.20 nm

avelengl Mg : 27955 mn Cu : 32475 m

Ca : 39337 nm Na : 589.59 nm
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A% WA B5Be 77.3%E AR}

<Table 3> Monthly precipitation during 1995 and 1996 at Seogwipo.

UNIT : mm
‘95 ‘96
Month
May |June| July |Aug.|Sep.| Oct. |Nov.|Dec.|Jan. |Feb.|Mar. | Apr. May { June
Precipi-
tation 370.7 1203.1|790.3]296.9|71.2(103.1| 22.2 | 1.8 [59.2131.2(186.5]166.4[120.1|401.9

(Data : AAX 773 #ED)

<Fig. 2> The changes of monthly precipitation during 1995 and 1996

at Seogwipo.

precipitation (mm)
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<Table 4> The results of pH at various places of Seogwipo Area.

F2 8 & gHH dE 42 VAT Buge o)
Aol kg FTHL Yeig,

site
month

S1

S

Ss

Sy

Ss

Se

S71 Ss

Se

Sio

Su

Siz

Si13

S

Sis

Sie

Av.

'95 May

1.8

8.0

7.8

7.2

8.2

79

76|76

7.7

8.2

7.8

7.3

8.1

8.5

6.3

7.4

7.7

July

7.9

3.4

79

7.1

8.3

8.1

17176

7.8

8.3

79

7.4

79

85

7.0

75

7.8

Sep.

75

8.1

7.6

75

79

75

74173

7.5

78

75

7.0

8.5

8.4

6.9

7.4

7.6

‘96 Jan.

7.4

8.1

75

7.4

7.9

7.3

7372

7.3

7.6

7.1

7.0

8.5

8.3

6.7

7.4

75

Mar.

7.8

8.3

7.8

7.3

8.2

7.8

75|75

7.6

8.3

7.7

7.1

8.2

8.5

6.7

75

7.7

7.7

8.2

7.7

7.3

8.1

1.7

15|74

7.6

8.0

7.6

7.2

8.2

8.4

6.8

74

77
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<Fig. 3> The Changes of pH in the springwaters at Seogwipo.

pH

o
)

~J
(L R, B - N - N OO0 O L
T

A i | 1 [ I ) L L L L L

S1 S2 83 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 816

o gEYokd HA(NHs-N)

FEUY 49 HEL ZAIFES TR 298 Y8 F &
A AZEol FAFHAHA FRES vEidTh dEYAY Ai9 44 FAIE
€ 05 mg/L °&dE, MAX AY §&49 €9d FAge < 55904
H o] 799] 049 mg/LE 7VF ¥, 1€99] 025 mg/LE 7} @A Ve
ok AR W GEYe A9 Fx HMIE <2Y 40 BXo)
T=7h Yoty Mt FE7F FU18tEem, 53 ¢l £&4A Sk, S
8 BE v F8F 7IEAd 77 045 mg/L, 047 mg/LE SR
=3
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<Table 5> The concentrations of NH3-N at various places of Seogwipo

Area.

UNIT : mg/L

site
month

S

S

S3

Sy

Ss

S6

S7

Sg

Sg

S

Su

Si2

Siz

Si4

Si5

Sis

Av.

‘95 May

0.27

0.31

0.30

0.39

0.33

0.40

0.34

0.41

0.42

0.37

0.48

0.42

0.43

0.51

0.64

0.58

0.41

July

0.31

0.37

0.35

0.53

0.42

0.46

0.36

0.55

0.49

0.42

0.51

0.48

0.45

0.55

0.83

0.74

0.49

Sep.

0.19

0.20

0.25

0.41

0.31

0.34

0.33

0.37

0.38

0.27

0.23

0.33

0.32

0.39

0.32

0.34

0.31

‘96 Jan.

0.18

0.20

0.23

0.19

0.29

0.23

0.19

0.29

0.32

0.21

0.31

0.29

0.23

0.32

0.23

0.27

0.25

Mar.

0.20

0.24

0.27

0.39

0.31

0.34

0.30

0.35

0.40

0.32

0.44

0.39

0.37

0.43

0.45

0.47

0.35

June

0.14

0.25

0.35

0.18

0.33

0.23

0.34

0.37

0.23

0.27

0.47

0.32

0.31

0.12

0.22

0.42

0.28

0.22

0.26

0.29

0.35

0.33

0.33

0.31

0.39

0.37

0.31

0.41

0.37

0.35

0.39

0.45

0.47

0.35

<Fig. 4> The Changes of NH3-N in the springwaters at Seogwipo.
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<Table 6> The concentrations of T-P at various places of Seogwipo

Area.

UNIT : mg/L , - : Not Detected

site '
month S1|S2|S3|Ss|Ss5|S6|S7|Ss|Se|Siw0|Su|Siz|S13|Sia|Si5|Si6|Av.
"B May| - |- - |- |- |- |-t-|-|-]-]-1006-|-]|-|-
Juy | - |- |- |-1-1-1-t-|-t-|-|-|-1-1-1-1-
Sep. |- |- |- |- {1~/ -|-t=-|-4t=1-|-|-1-1-1-1-
‘96 Jan.| - | - | - | - |0.11]0.05] - [0.07 - | - 009 - | - | -] - | - |0.02
Mar.| - | = | - ]0.11{0.17/0.29/0.22|0.21] -~ [0.08|0.27 - [0.27| - | - |0.76/0.15
June| - | - | - | - 10.16]0.30/0.21}0.32| - |0.23[0.21| - |0.23]0.26/0.18[0.17/0.14
Av. - | - | - 10.02]0.07/0.11/0.07]0.10, - [0.05|0.09| ~ ]0.090.04(0.03|0.16/0.05
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<Fig. 5> The changes of T-P in the springwaters at Seogwipo.
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A EHE 5=

<Table 7> The concentrations of Pb

rr

Area.

285 $4 7)

=
Uy

ol E AME Tt

UNIT : mg/L ,

- 1 Not Detected

at various places of Seogwipo

month

site

S1| Sz | Ss| S

Se

S71S8| Sy |Swo

Su

Si2

S13

Su

Sis

Sis

Av.

'95 May

0.26

0.20

0.04

July

-1 -1-1008

0.11

0.10

0.02

Sep.

0.07

0.12

0.02

'96 Jan.

0.07

0.01

Mar.

June

0.07

0.07

0.01

Av,

- | — |0.01

0.04

- -1- (001

0.01

0.03

0.01

0.01

0.07

0.05

0.02

<Fig. 6>

Pb
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. 07
.06
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. 04
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The Changes of Pb in the the springwaters at Seogwipo.
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<Table 8> The concentrations of Fe at various places of Seogwipo

Area.
UNIT : mg/L, - : Not Detected
site
ronth St | S2 | S3|S4|S5|S6|S7|Ss| So|Siw|Su|Siz|S13]|Su4|Si5|Sis|Av.
‘95 May| - |0.01]0.01]0.01]0.29(0.04|0.01]0.01|0.02{0.02{0.01|0.02]0.46/0.01{0.01| ~ [0.06
July | - ]0.02| - ]0.02{0.11]0.03| - [0.01]0.01|0.01]0.01/0.04/0.01/0.12]0.55|0.01{0.06
Sep.| - |0.01/0.01| - {0.01y - 001] -} - 10011001} - | -} - | - | = | -
‘9% Jan.| - | - | - | - | - 1001 - | - | - ]0.01/0.01/0.01] - | - [0.01{0.01] -
Mar.| - | - | - [0.01]0.03]0.01] - ]0.01} - |0.03{0.02{0.03| - | - | ~ 10.06/0.01
Junej{ - | - - | - 1001001 - {001} - | - | - - 1001} - -1 -] -
Av. - -] -] - 10.070.02| - {0.01,0.01]0.01]|0.01{0.02|0.08]0.02{0.09/0.01|0.02

<Fig. 7> The Changes of Fe in the springwaters at Seogwipo.
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<Table 9> The concentrations of Cu at various places of Seogwipo

Area.
UNIT : mg/L, - : Not Detected
site
S1S2 | S3]54|Ss5|S6|S7|Ss| Se|Si0|Su|Siz|Si3|S1|Si5|S,|Av.
month
‘95 May| - | - | - | - |0.04j0.04{001 - | - 001 - { - | -1 -1|~1- 1001
July | - - | - | = 1001005 - | - | - | -1001 - |- |-|-|-]-
Sep.| - | - |- |- [ -005001 -~ -]-|-|-|-1-1]-1|-+-
"BJan| - |- |- |-|~-|-|-1-1-|-1-1-1-1-1-1-1-
Mar.| - | = | - | - | - [0.01] - {0.01] - [0.04/0.0210.04] - | - | - ]0.04/0.01
June| - | - | - | - 1001} - | - {0.01] - |0.01] - 0.01] - ]0.01/0.01}0.01} -
Av. - -1-1-1001003 - | -1 - (001 - (001} - | - | - |0.01] -
<Fig. 8 The Changes of Cu in the springwaters at Seogwipo.
Cu (mg/L)
0. 04
0.03
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EETY 72 749 HE0E gol EAste €28 ¥4 929 Na 3
K, €2dE % 942 Mg® Cad F2 )3} g9 AL 38A E 4o
VIS e 22U, AE S5 F5P00M AHEHE FFgns 2 45
< FEE A9 Na2 <X 10>, <213 9>

33 mg/LE 7F¢ ¥ 1, So7t HF 858 mg/L
= ¥sle= 39¥€0] 400 mg/LE 7} R, 6
do] 789 mg/LE 71¢ ¥& FEE FEFHADT. K <¥E 11>, <aY
10> et el Seol ¥ 077 mg/LE 7b¢ 23, Se7b BE 352
mg/LE 7} soen, 9 fE Fx ¥Hile 3A gov 5 7, 9Y99]
HlReta 1, 3, 690 k¥ T2 AEFHJAD B9 Axe AR & 4%
& FE Mg# Ca¢dl &4 ZAE <X 12>, <aY 11> <F 13>, <19
13>¢] Btk Mge So7b B 829 mg/LE 7MF &3, S0 BH 0.74
mg/LE 7} Wtk €¥ 3HFd FEe 6¥0] 499 mg/LE %7, 399
209 mg/LE @A AEHUY. Cad Sgol HH 1330 mg/LE 7}% 531, Ss
o] & 152 mg/LE 7HF 2uth. 98 HFF =€ 6¥9°] 914 mg/LE ¥
3 3¥0°] 403 mg/LE 2t
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<Table 10> The concentrations of sodium at various places of

Seogwipo Area.

UNIT : mg/L

site
S1]S21S53[S4|Ss5|S6|S7|Ss| S |S10|S11|Siz}S13|S14]|S15|S16|Av.
month

'95 May|(1.56|2.25|1.72|3.98|5.68|2.76(3.13|7.93|9.43|6.64{4.61|4.62|5.17|5.40/5.93|5.92|4.80
July |1.28|2.26/2.12|3.85|5.18|2.66]3.14|7.34|8.82|5.66|5.37|6.494.57|5.66|8.76/6.04/|4.95
Sep. [2.29(2.78|2.42|3.98|5.49/2.92(3.52(6.77|7.85|5.75|4.59(5.03|4.26/5.96|6.90|6.58|4.82

'96 Jan.|2.89|3.04(2.99|3.37|5.54|2.96|3.46|4.44/6.76|5.07|4.07|3.48|4.00|4.99/4.18|2.85/4.01
Mar. |2.70(2.99|2.54|3.48]5.65(2.84|3.24|4.23|6.04|3.94|4.26|4.24|2.92|6.74/6.82|1.41]4.00

June |3.27|14.04|4.04(7.12}9.23|4.29|5.21|12.3|12.6/9.55|7.16|7.97|7.99/9.19|10.5|11.8|7.89
Av. 12.3312.89]2.64|4.30|6.1313.07|3.62|7.17|8.58|6.10|5.01 5.31|4.82|6.32|7.18|5.77|5.08

<Fig. 9> The Changes of sodium in the springwaters at Seogwipo.

Na (mg/L)
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<Table 11> The concentrations of potassium at various places of

Seogwipo Area.

UNIT : mg/L

site
month

St

S

Ss3

Sq

Ss

Se

Sy

Ssg

Sg

S

Sn

Siz

Si3

Sua

Sis

Si6

Av.

'95 May|l1.25

2.19

1.54

0.98

1.78

0.66

1.39

4.24

3.89

3.31

1.95

1.85

1.89

1.93

2.17

3.45

2.15

July (1.02

2.20

1.90

0.95

1.63

0.64

1.40

3.92

3.64

2.82

2.27

2.59

1.67

2.02

3.21

3.52

2.21

Sep. |1.83

2.71

2.17

0.98

1.72

0.70

1.57

3.61

3.24

2.87

1.94

201

155

213

2.53

3.83

2.21

'96 Jan.|2.31

2.96

2.68

0.83

174

0.71

1.54

2.37

2.79

2.53

1.72

1.39

1.46

1.78

1.53

1.66

1.88

Mar. |2.16

291

2.28

0.86

1.78

0.68

1.44

2.26

249

1.97

1.80

1.69

1.07

240

2.50

0.82

1.82

June 10.41

1.30

0.77

1.81

1.33

1.23

1.47

3.54

5.07

1.56

1.82

1.89

1.70

0.77

1.99

2.25

1.81

Av. {150

2.38

1.89

1.07

1.66

0.77

1.47

3.32

3.52

201

1.92

1.96

1.56

1.84

2.32

2.599

2.01

<Fig. 10> The Changes of potassium in the springwaters at Seogwipo.
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<Table 12> The concentrations of magnesium at various places of
Seogwipo Area.

UNIT : mg/L

it
2 S1 | S2|S3|Ss|Ss5|Se|S7|Ss|Se|S10]S1:!Si12!S13!S14|S15|S1|Av.
month

'95 May |0.56|0.95|0.70|3.72|3.38|1.98|1.84|9.70/10.3|6.99}4.31|3.17|5.68|5.11|4.48/5.95|4.24
July |0.48/0.91/0.89/3.39|3.17|1.80/1.75|7.70(9.07|5.1414.81|5.37|3.91|14.59|7.01|6.04/4.13
Sep. |0.89|1.03(1.06/3.36|3.49|2.10/1.93|7.15|7.98|4.51|3.65|3.62|3.28|5.52/4.98(9.88/4.02

‘96 Jan.|1.00/0.98(1.31(1.94|2.88|1.83|1.59|3.02|4.72|2.66(2.65(1.76/1.53|4.27|1.84{1.29/2.20
Mar. |0.75{0.95{1.01(2.26|2.95(1.81]1.70|2.69}4.21{1.71}2.65(1.69]1.10/4.00|2.64|1.35|2.09
June |0.75{1.11/0.72|5.47|4.29|2.28|2.22|11.1|13.4{6.16/4.55|3.98|5.33|6.04|5.44|7.05|4.99

Av. 10.74/0.99/0.95|3.36|3.36|1.97|1.84|6.89|8.29|4.53|3.77|3.27|3.47|4.92|4.40|5.26|3.61

<Fig. 11> The Changes of magnesium in the springwaters at

Seogwipo.
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<Table 13> The concentrations of calcium at various places of

Seogwipo Area.

UNIT : mg/L

site
month

St

Sy

S3

Sy

Ss

Se

S7

Ss

So

Siwo

Su

Si2

Si13

S

Sis

S

Av,

‘95 May

1.22

1.63

1.01

517

6.64

2.49

2.65

16.9

17.0

9.04

5.69

497

7.49

7.44

6.86

7.24

6.47

July

1.17

1.36

1.36

467

5.69

2.24

2.47

13.1

13.2

6.27

6.31

8.09

4.95

6.69

10.9

7.37

5.99

Sep.

191

2.71

1.49

418

6.25

2.65

2.56

11.7

11.8

542

4.62

513

427

7.93

7.58

7.04

5.45

‘96 Jan.

3.48

2.74

2.28

3.18

7.34

3.25

2.97

6.45

6.48

5.02

4.40

3.28

3.07

597

3.60

2.26

411

Mar.

1.60

2.90

1.80

3.84

7.02

2.99

2.98

5.78

5381

2.89

4.78

3.33

213

9.16

6.02

1.60

4.03

June

1.55

2.17

1.19

10.0

10.8

3.66

4.03

25.7

17.8

101

7.82

7.77

9.67

11.9

11.0

11.1

9.14

1.82

2.25

1.52

5.18

7.29

2.88

2.94

13.3

12.0

6.46

5.60

543

5.26

8.18

7.65

6.10

5.87

<Fig. 12> The Changes of calcium in the springwaters at Seogwipo.
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<Table 14> The concentrations of chloride ion at various places of

Seogwipo Area.

UNIT : mg/L

site
month

S1

Sz

S3

Sa

Ss

Se

S7

Sg

S

S10

Su

S12

Sis

S

Sis

S

Av.

'95 May

2.63

3.37

3.34

9.22

7.47

3.96

4.68

17.1

16.0

125

8.57

141

135

19.0

11.7

12.8

10.0

July

2.70

3.25

3.22

9.38

6.83

3.84

4.31

13.5

15.0

9.49

114

13.7

7.74

14.1

16.8

16.9

9.52

Sep.

8.88

8.82

9.47

196

20.6

11.1

12.2

38.7

34.3

23.7

21.2

22.1

18.6

39.3

33.9

36.8

22.4

'96 Jan.

5.72

3.65

5.09

5.75

7.65

4.49

5.48

9.48

9.95

9.33

9.25

6.95

6.85

151

14.0

9.89

3.04

Mar.

6.59

4.18

5.21

8.25

9.16

4.20

542

11.2

14.0

9.24

11.3

7172

7.36

179

14.8

127

9.33

June

5.34

3.74

4.47

16.2

10.7

4.65

5.89

254

27.8

13.8

121

13.3

143

21.7

196

241

13.9

5.31

4.50

5.13

114

104

5.37

6.33

19.2

195

13.0

12.3

13.0

114

21.2

185

189

122
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<Fig. 13> The Changes of chloride ion in the springwaters at
Seogwipo.
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<Table 15> The concentrations of NOs-N at various places of
Seogwipo Area.
UNIT : mg/L, - : Not Detected
site
month S1 | Sz |S3|Ss|Ss|Se|Sr|Ss|Se|Sw|Su|Siz|Sis|Su|Sis|S|Av.
‘95 May| - | - | - |9.41]5.48|0.551.25|24.4/26.3|11.7|8.91|4.43|11 5(9.38|7.01|11.9/8.26
July| - | - | = [7.005.19(0.26|0.59|19.6{20.3|5.61{10.6/13.9|5.63|8.72/18.112.8{8.03|
Sep.| - | - | - [10.1}9.50(0.21|0.75|25.8|26.4{4.91|10.5|8.23(3.05/14.4/17.6/13.8/9.08
'96 Jan.| - | - (0.02]0.65|1.99]0.23]0.34|5.53|6.03(1.06|3.34/0.92|0.15|5.57|5.46|9.07|2.53
Mar.| - ]0.03}0.01|3.51|3.96|0.18/1.05(7.08|8.88(2.07|6.36|1.96/|2.10(9.03|4.53|2.57|3.34
June |0.02]0.04]0.04/13.2|6.12(0.58|1.35{19.6(19.0|6.71|8.87|5.42|8.75/10.9/9.34/12.3|7.63
Av. - 10.01]0.01|7.31]5.37]0.34|0.89117.0/17.8|5.34|8.10|5.81 |5.20|9.67|10.3|10.4|6.65
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<Fig. 14> The Changes of NO3 -N in the springwaters at Seogwipo.
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<Table 16> The concentrations of sulfate ion at various places of

Seogwipo Area.

UNIT : mg/L

site
month

S1

So

Ss3

Sa

Ss

Se

S7

Sg

Se

S0 | St | Si2

S13| Sis

Sis

Sis

Av.

'95 May

1.63

1.22

1.31

1.25

1.33

1.13

1.27

1.56

1.93

2.36(1.33|2.68

1.7711.02

3.43

2.74

1.75

July

1.70

1.21

0.80

1.27

1.43

112

1.30

1.56

1.80

2.21/1.36/3.13

1.94/2.93

4.29

2.66

1.95

Sep.

3.01

2.23

2.35

2.54

2.65

2.19

249

3.06

3.20

3.69(2.64|4.26

3.20(1.64

5.04

3.95

3.01

'96 Jan.

2.32

1.28

1.75

1.29

1.36

1.60

1.44

152

1.65

2.16/1.11/11.62

1.62|1.05

2.55

1.87

1.64

Mar.

1.61

1.15

1.24

1.65

148

1.34

141

434

2.16

2.33{1.50\12.09

1.72/0.91

3.03

2.50

1.90

June

2.16

115

1.42

1.22

155

1.18

1.33

1.95

3.29

2.30/1.33|2.45

2.18|0.86

3.76

3.60

1.98

2.06

1.37

1.48

154

163

143

154

2.33

2.34

2.51]1.55)12.71

2.07(1.40

3.68

2.89

2.04

<Fig. 15> The Changes of sulfate ion in the springwaters at Seogwipo.
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Ze Yehle AR FAFH AFF9 HyAd K
index®} O index7} 3= & AU RE olyy tyl, sute 7Fe
E 2d F Aok o] FELS & A Ut HARAFI A5 A gy o
B A9 ga4e 4ES EUE AP 47 Ca¥'s K'eE ZA, Na'9d
Mg”& 9A Yehd o] £& AL 7z2dd 42§ A$sod K
index® Ca - 0.87Naz22E 52(mg/L)Rt} = 7723 Eolm O index:E
(Ca¥ + K' + Si02) / Mg” + SO&) = 2002 sto] £ 2o Ago|r},
wekA, Kok Ofte]l €48 2y 733 Bolgt 2 4 vk AAX XY
EEed W ol #HE AN <E 17>FH <2F 16>9 YER
b ZAF A $599 K indexe Sg, So7l M B IS RET, S,
Ss, S7 ol &9FE UEHIUT O index® WHEE 1~2 Abe]o]u} Sy7)
19622 71 A Yebstth A A9 £EFFoe Sstto] A%RF B
olgtx & 4 Urh
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<Table 17> K & O index values for springwaters at Seogwipo.

sample sites K index O index™
S - 021 1.19
S2 - 0.26 1.96
S3 - 0.78 1.40
S4 1.44 1.28
Ss 1.96 1.79
Se 0.21 1.07
S7 - 021 1.31
Ss 7.06 1.80
Sg 454 1.46
Sio 1.15 1.27
Su 1.24 1.41
Siz 0.81 1.24
Si3 1.07 1.23
S 2.68 1.59
Sis 1.40 1.23
Sis 1.08 1.07

X 1 (Ca®"+K") / (Mg¥+S04)9) 24l
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<Fig. 16> The Changes of K index and O index in the springwaters

at Seogwipo.

F;—K index:
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3. AAC WM& NAX AY &9 4 W3}

7h & A7 A AI71E &7 Adte R AIE 1ty 954
54, 74, 947 969 6¥2 $7IZ 969 14, 392 A2 EFed
=
o

T2 AEE Ut A T FEE <E 18> JEY YD

i

. o] 71zte]l A AR ES WF FEE pHE 760A 7.7, NHy-N=
0.30 mg/LelA 0.37 mg/L, Na2 4.01 mg/LolA 562 mg/L, K& 1.85
mg/LolA 210 mg/L, Mge 215 mg/Leld 435 mg/L, Cal 407
mg/LA 676 mg/L, CI'& 869 mg/LoIA 1396 mg/L, NOs -N&
2.94 mg/LelA 825 mg/L, SO € 1.77 mg/LAA 217 mg/LE A
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EE $4 425 $717 A7) W] £ Aeddn.

O ol AL NAX AY A T2 B $Ulde A4 A QB
R AAH AEEC HWEF A A2 F Y] wWE) A7)
Hlste] 57 A28 o2 AAHEY, $£3 JREZ 53 A4 A
a9 e $717F A7)0 Mt oF 3u) wA AEE ) B ¥
< 7H8 Bl ¥ ez wddn

O

<Table 18> The average concentrations in the springwaters at

Seogwipo by seasons.

UNIT : mg/L

lement - ' g
S bH [NHs-N|T-P| Na | K | Mg | Ca | CI' |NOs -N|SO.2
sSeason

rainy season | 7.7 | 0.37 |0.04| 562 | 210 | 435 | 676 |13.96| 825 |2.17

dry season | 7.6 | 030 |0.09{4.01 | 1.85 | 2.15 | 4.07 | 869 | 294 |1.77

4 8% nx0l hE MAE Ao &5 57 W}

ox
o

7h & @7l 2AME MAX AY 8255 8¢ 227 200 m o
B g Ax7 vleEte 239 A98A 2g9dol A Qe &
Ao §&4(Sy, Sz Ss, S4, Ss, Se), M LEFF 20~200 mE FH4 Y
2 AT B AFe AXFE EEF(Sy, Ss, Se, Siw, Su1, Stz Sis, Sia),
trkel]l YABEA AFe AHA 297 sl T A Wt
F=21% it 8E5(Ses, Si)E FEE LT

5
£~
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HoEE 1xe] e Fd JEEY d HF FEE <E 19> B
Y s GIEVt REFE 54 HE HYEH, Y nxe wa
T-P& 003 mg/L~0.10 mg/L, Mg2 190 mg/L~483 mg/L, Cal
3.49 mg/L~740 mg/L, CI'& 7.02 mg/L~1870 mg/L, NOs -N& 2.17
mg/L~10.35 mg/LE2 ¥Ex7} vind &4 velgo

O olRAL S TRV}t Be SEFEL S IR} & £35E0 1)
st} Aol v RE Azle] ol A3} vjAe) J&H At Az
L adel 9% 9
Hold &, & ¢, 94 o, A2 Aae 59 FedoA] AeE
= 315 Hgs AE 34T G 2995 F - HAY 9 o
o wod

<Table 19> The average concentrations in the springwaters at

Seogwipo by elevation.

UNIT : mg/L

lements

, pH [NHs-N|T-P| Na | K | Mg | Ca | CI' |NOs-N|SOZ
elevation

200 m 78 | 030 [ 003|356 155190349 | 702 217 |159

20~200 m | 7.7 | 036 | 0.06 | 587 | 2.26 | 462 | 7.40 |1449| 873 |2.06

0m 71| 046 | 010 | 648 | 2.46 | 483 | 6.88 |18.70| 10.35 | 3.29
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<Table 20> Correlation coefficient between the average concentrations

in time and the springwaters at Seogwipo.

pH NHsN Na K Mg Ca CI NOs-N SO/
pH 1.000
NH;-N| 0960 1.000
Na 0533 0670  1.000
K 0404 0555 0983  1.000
Mg 0479 0625 0989 0978 1.000
Ca 0545 0701 0934 0897 0966 1.000
Cl -0.194 -0218 0439 0525 0431 0212 1.000
NO3 -N| 0381 0469 0944 0955 0946 0845 0688  1.000
S04 | -0096 -0.145 0433 0509 0399 0.166 0983 0667 1.000

<Table 21> Correlation coefficient between the average concentrations

in elevation and the springwaters at Seogwipo.

pH NH:-N Na K Mg Ca cr NOs-N SO
pH 1.000
NHs-N| -0513  1.000
Na -0200 0.608  1.000
K -0.133 0284 0684 1.000
Mg | -0181 0607 0929 0721 1.000
Ca -0.150 0513 0925 0701 0941 1.000
cr -0218 0793 0890 059 0889 0840 1.000
NOs -N| -0291 0643 0895 0732 0966 0951 0881  1.000
SOf | -0619 0642 0613 0501 0493 0426 0589 0478 1.000
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V. d3,d8 9 A

1. 2 5
2 A< 19959 595-E 19969 69717 % 63)e] AA AFE AAX

Aol FEIE $EFEZT 167] AP $d By RS 2o A

AZ A9 §259 £ §4¢ 94, 9T 1292 289 gLn ge
Ate A9

Hete] EX43R7) A Ao B1FH L 21959 963 696 A
EE AR 2 4 ZAFAE <E 22>9) HmZPT <E 22> 4
HRo]l A9 EE +d8 AEEY ¥TF =t %649 6¥90] 959 593
HlRstAY 23)8 o A JEhd 953 599 B4 Aag A3 F
ol TEAAT.

72 QAT 24 AYIF 059 599 ABE AT G2RE o 63 7

<Table 22> The average concentrations in the springwaters May, 1995

and June, 1996 at Seogwipo.

UNIT : mg/L, - : Not Detected

NH3-N|T-P|Pb | Fe |Cu|Na| K |Mg| Ca | CI' [NO3s -N|SO2
'05 May | 0.41 | - 10.04/0.06/0.01(4.80|2.15|4.24|6.47110.0] 826 | 1.75
‘96 June| 028 |0.14|0.01| - | - [7.89|1.81/4.99/9.141139| 763 | 1.98

U AAE AY §249 o ¥F pHE 772 94, g 1594 g
zlol= Aol glo) SyollA 842 A =31 SisollA 688 F}R L)
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ABSTRACT
A Study on the Quality of Springwater at Seogwipo, Cheju-do

Kim, Kyung Chan

Major in Chemical Education
Graduate School of Korea National University of Education

Chung-Buk, KOREA

(Supervised by Professor Yong-Nam Pak, Ph. D)

The characteristics of springwaters at Seogwipo area have been
investigated from May, 1995 to June, 1996. 16 sampling sites were
chosen at different elevation of Hanra Mountain. The concentrations of
metal elements were measured by ICP-AES, anion concentrations by
HPIC, and NH3-N by indolphenol method.

Based on data, the average pH value of springwaters at Seogwipo
area was 7.7, NH3~N was 035 mg/L, T-P was 0.05 mg/L, Na was
508 mg/L, K was 2.01 mg/L, Mg was 3.61 mg/L, Ca was 587 mg/L,
Cl was 12.2mg/L , NO3 -N was 6.48 mg/L, SO was 2.04 mg/L.

Generally, the concentrations of ions in rainy season were higher
than those in dry season. And the concentrations of ions were higher

at low elivation region as the sampling sites get near the seashore and
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the agricultural area. However, some sites at middle elevation area

showed some evidence of contamination by enviornment.

% A thesis submitted to the Committee of the Graduate School of Korea National
University of Education in partial fulfillment of the requirement for the degree of
Master of Education in August, 1996.
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