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Abstract

The purpose of this study is to analyse the correlation between the
characteristics of the water quality of the flowing streams and water
pollutants found in each river basin, to find the source of the generated
pollutants, and to investigate them for each river basin by studying their
point pollutants and non-point pollutants. The study was conducted with 12
flowing streams(3 in Jeju-si and 9 in Seogwipo-si) in total in Jeju Province
through field investigation in May, August, October, and December
respectively by season. As for specific investigation sites, the study was
carried out in the lower streams of each river; in order to compute flow rate,
flow velocity was measured at the same time. On the basis of this data, to
evaluate the flow rate of each separate river, flow velocity was multiplied by
a cross sectional area. To estimate point pollutant loads, flow rate was
multiplied by water concentration. To evaluate non-point pollutants flowing
from unspecified routes, the non-point pollutant unit, classified into six areas
(like fields, forests, commercial areas, manufacturing areas, and roads) was
multiplied by land-use area. Furthermore, using the statistical program
SPSS(statistical package for social science), correlation analysis was
implemented so as to see if there are correlations between variables of water
pollutant items. The study verified pollutant trends by drawing a scatter
diagram on an x-y axises. The findings are as follows.

As a result of checking the quality of water, the water temperature (TC)
ranged from 8.1 to 29.8°C, hydrogen ion concentration(pH) 7.1 to 8.7, dissolved
oxygen(DO) 7.0 to 149 mg/L, electrical conductivity(us/cm) 48.8 to 552.7 pus/
cm, Total Dissolved Solids(TDS) 23.0 to 245.3 mg/L, biochemical oxygen
demand(BOD) 0.1 to 2.1 mg/L, chemical oxygen demand(COD) 0.1 to 1.9



mg/L, suspended solids(SS) 0.005 to 4.2 mg/L, Total Phosphorus(T-P) 0.002
to 0.3 mg/L, In regards to the result of calculating point pollutants, nine
rivers were investigated(the three excluded rivers were Sanjicheon,
Daewangsucheon, and Hyodoncheon which had no findings on flow data for
the cross—sectional diagram). BOD loads ranged from 0.21 to 36.94 kg/day,
COD 0.09 to 37.80 kg/day, SS 0.01 to 4834 kg/day, T-P 0.002 to 10.01
kg/day.

In terms of pollutant concentration types for each flowing stream, they
showed different rises and declines depending on the change of flow rate, it
1s likely that the result was affected by flow rate. As a result of computing
non-point pollutants, BOD ranged from 20.1 to 64.1 kg/day, COD 57.5 to 162.6
kg/day, SS 176.7 to 617.7 kg/day, T-P 2.0 to 11.4 kg/day. Due to the lack of
data from the result of this study for correlation analysis with the statistical
program SPSS, the analysis was implemented by combining this minimal data
with extra data provided by the Public Health & Environment. Research
Institute of Jeju Special Self-Governing island together. The result was that
Yeonoicheon showed a correlation between COD-SS with 0.540, in the case of
Donghongcheon, BOD-SS was 0.803, and COD -T-P was 0.640, which
showed a very high correlation coefficient. Moreover, the study showed that
significance probability remained within five percent.

Both Yeonoicheon and Donghongcheon turned out to have correlations
between COD-SS, BOD-SS, and COD-T-P as a whole. Pollutants seemed to

be generated by suspended solids flowing mainly from forests and fields.
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Table 1. Comparison of non-point pollution sources and point pollution source

Section Point Pollutant Non-point Pollutant
Outout - factory, sewage, sewage - ground, rice field, road,
utpu . . .
disposal, farming, stock farmer Atmosphere fall material and
source
and etc. etc.
- Artificially and Naturally
o - Double'faced of exhaust
- Artificially . oL
) ) function and purification
- Only discharge function .
) ability
- Exhaust point clearness . ..
Character ) | = Exhaust point indefiniteness
o - Intensive exhaust to specific . . .
—istic - - Does diffusion to be difficult,
poin

. . . effect of the rainfall Receives
- Collection ease, High efficiency o
. and the control efficiency
- Seasonal change being few i
does not fix

- Seasonal change being serious
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Table 2. Non-point source pollutants and major sources

Type Major source
- Construction Sites, Mining Operations, Croplands,
Sediment Logging Operations, Streambank Erosion, Shoreline
Erosion, Grazed Woodland
Nutrients - Croplands, Nurseries, Orchards, Livestock

(Fertilizers, Grease,

Organic Matter)

Operations, Gardens, Lawns, Forests, Petroleum

Storage Areas, Landfills

Acids and Salts

- Irrigated Lands, Mining Operations, Urban Runoff,
Roads, Parking Lots, Landfills

Heavy Metals
(Lead, Mercury, Zinc)

- Mining Operations, Vehicle Emissions, Urban
Runoff, Roads, Parking Lots, Landfills

Toxic Chemicals
(Pesticides, Organic,

Inorganic Compounds)

- Croplands, Nurseries, Orchards, Building Sites,

Gardens, Lawns, Landfills

Pathogens

(Bacteria, Viruses)

- Domestic Sewage, Livestock Waste, Landfills
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Table 3. Non—point pollution source technology

Non-point pollution source reduction technology

- Detention type,

Type

Constructed wetlands, Infiltration type,

Vegetation type
- Filtration type,

Natural Type

Screen type, Coagulation

Vortex type,
Precipitation treatment, Biological treatment

Device Type
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Table 4. Effects by non-point pollution treatment facility

Section Effect
- Decrement of water pollution of public waters
Water quality - Reduction of sewerage facility charge
improvement - Security of rivers maintenance water and dry stream

prevention water

- Formation of city view

Close water - Demobilization of natural ecosystem
improvement  — City line island reconciliation relaxation
- Recreation

- Recovery of rivers normal flow
Water quantaty - Security of other water
improvement - Security of ground water

- Security of fire fighting water

- Water circulation functional improvement

Water o ] ]
) - Salt infiltration prevention
operation . . .
) - Vegetation drying dead prevention
improvement . .
- Ground sinkage prevention
Flood - Reduction of city flood damage
prevention - Peek discharge decrement




3. SPSS(Statistical Package for the Social Sciences)

St dleoly &

8]

2ol A}

-
1

SPSS(Statistical Package for the Social Sciences)

T2 ofd 2

s A

j
a-

NEE!

o
-

i
o%

+

o

o)
o
il

20
=

Z=E1

228 Microsoft Excel

o]
H

S BW SPSSe| ol E

Fed dlolH

S

o]
H
A}

EREE

3} 5

Al
=

g

?;51_

%

ted o= 7HA o

EEE

R

sz

3 A}

o] gnu A§ATt BAL

gl

2719 SPSSE o] &

A=

L P I Rl

S

o] 75

i=]
A



F4a A AFA 34 AN, dwH, XA AATA 94

o3l

a

fe=]
-
w3, dgad, AW, FEY, FAA, G2, A9, BT, EAS o4

)= ol AAsklt

-

Sanjicheon

10 0 10 20 Kilometers

Fig. 1. Location of Stream in Jeju Island.

Data : Database Implementation GIS



=7t

F ol

<

7}

il

tH, A5

S

o

ol

~

__.AL

W

Al7F @ E e gt

W
oy

<«

o {4 S

1
A

ox

o

%
—~
fite)

I

—
fite)

il

2]

3

-
1

o 7}

ol

=

fero =

I

2]

-
X

sl &
o] Wol Ae|FaL

Zery

~

I

x
B

R

ﬂo

o,

5

1= A

i
fite)

T

el
T

)
B
o

)A
2]

&

ol

&7

o,

467 27F glom o] F o
sl o EE Big =

0]
s

1

2

-

o
1

7 = o
ATt

o

5

(¢}
[}

SEE

=

Alell= A&
T

-
X

1Tt A7

o

5t

[e)
1| 5 gz A} ol

o= AL ol

-

1

il

-
o} 7}

=

il

&

ol

=

0]
s

o]

5

I

¥r
uE

AO

—
fite)

4

—
fite)

—
fite)

A ol ol Qlom, sel
o ¢)

2 2AE A

e

)

el

0

T
e

%

2



A2

=N

2ol

=
T

o} A

-
X

3z
=

B

ol

ol
e

vzl

N

Al
2

o7k A
F5 27,000t

°

P
A

3l

o

vzl
70

03

il

]

1

a9l

°

Al
2

=07k A

|

=0
pi

1o

=] o

5t

°

-
1

5] 7}

<

H]—E]—E =

=z
=

o

ol

ol

__.AL

o

o] ¢

[e)

=

CR L

=

=

1l 2]
bR o2l ol

°

°

o

H

]

-
R

[e]

ool 45w ol g9

1}
“

O

k3
2 FFOIA N

_10_

a7 Atekolet.

o) 743

PN
T

A

¥E
o 7



Table 5. Form of the streams

Streams section

Streams starting position End position
grade
name administrative administrative
L boundary L boundary
district district
Sanji ) ) ) Geonip—dong
region Jeju ara ara 398 Geonip—dong
cheon 984
Oedo . ) Guangling the confluence
region Jeju Oedo Oedo
cheon 475 Dogeunchon
Ongpo ) ) ) Myungwall ) )
region Jeju Hallim Hallim Ongpori 407
cheon 441-1
Chango ) Seogwipo jejusi,
region o andeok hwasun 610-2
cheon andeok Seogwiposi
Daewangsu small Seogwipo
Sangye 393 haye haye 568
cheon stream Sangye
Yerae ) Seogwipo
region secdal 3174 Sangye Sangye 978
cheon secdal
Jungmun ) Seogwipo ) )
region secdal 1 jungmun jungmun 2646
cheon secdal
Gangjeong ) Seogwipo the confluence
region ) San 1 dosun
cheon Gangjeong dosunchon
Akgeun ) Seogwipo Gangjeong ) Gangjeong
region ) Gangjeong
cheon Gangjeong 52 1541
Yeonoi ) Seogwipo . .
region sehong 2522 cheonji cheonji 808
cheon seohong
Donghong ) Seogwipo . .
region Donghong 1 seogwi seogwi 1541
cheon Donghong
Hyodon ) Seogwipo
region sanghyo 1 hahyo hahyo 995
cheon sanghyo
Data : Korea Rivers Puruse(2012)
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Table 6. Location of Stream in Jeju island

Latitude longitude
No. Name of Stream Height(m)
Degrees minutes seconds Degrees minutes seconds

1 Sanjicheon Jeju-si 33 30 52.97 126 31 43.04 42
2 Oedocheon Jeju-si 33 29 315 126 26 6.8 23
3 Ongpocheon Jeju—si 33 24 19.27 126 15 32.2 0
4 Changocheon Seogwipo-si 33 14 2241 126 20 38.72 32
5 Daewangsucheon Seogwipo—si 33 14 18.09 126 23 28.76 55
6 Yeraecheon Seogwipo—si 33 14 36.32 126 23 49.52 32
7 Jungmuncheon Seogwipo—si 33 14 58.49 126 24 43.88 0
8 Gangjeongcheon Seogwipo—si 33 14 0.89 126 29 14.52 33
9 Akgeuncheon Seogwipo—si 33 14 5.76 126 29 22.6 45
10 Yeonoicheon Seogwipo—si 33 15 29 126 33 23.12 74
11 Donghongcheon Seogwipo-si 33 14 43.7 126 34 17.2 53
12 Hyodoncheon Seogwipo—si 33 17 53.7 126 35 22.36 258
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Table 7. Analytical Items and Methods

Item

Analytical Methods

Temperature (C)

Hydrogen ion concentration (pH)
Dissolved oxygen (DO, mg/L)
Electric conductivity (EC, us/cm)
Total dissolved solids (TDS, mg/L)
Biochemical Oxygen Demand (BOD, mg/L)
Chemical oxygen demand (COD, mg/L)
Suspended solids (SS, mg/L)

Total Phosphorus (T-P, mg/L)

HQ40d Dual-Input Digital

Multi-Meter(Field measurements)

Winkler Azide

Potassium Permanganate

Glass Fiber Filtration

Absorption Photometry

Fig. 3. HQ40d Dual-Input Digital Multi-Meter.
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Al 472 v g b 9l
B Ao = U7kA W T 999 (unit loading method), 2715 H 5%
(event mean concentration:EMC), SWMM(Storm Water Management Model) =

AG AL ASA 9 AAart siizlEojofp A 8o Jhssiy
A Aol A A8 7Hse 44 5= (constant concentration method) & AH&
sto] ZF et F9ol v EAelEHAN HHedd ddee wo g AHA
stlom, EXjolgo] thet E7e AN SNET, Ve T 2T
A 3 EFE AANGFAAR, E AFASAA B2 WA o] FIhEo 3l
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A QAT AsE ATAS AGe] mep] AFARE Aolsk ety uFe
EAo gl e Awee A e ¥k Kim”o AFAE
% v AAHUS. Method)d 947t vldodald F1ET

(NIER Method)ell Al A4 Aeke] 2GS o] &8 ddAS At

Table 8. Comparison of unit load methods

Methods Remarks

CR=Runoff  coefficient
Load(kg/km2/year )=CR(R)(EMC) R=Year rainfall(mm)
EMC=Event Mean Concentration(mg/L=g/m’)

USA
Method

EMCz=land cover mappingz2] Concentration

(mg/L),

NIER loadz = Representation year rainfall ]
Rz = land cover mapping 29 Rate of Flow

Method xEMCzxRz/365 i ]
Representation year rainfall = 30year

Total monthly rainfall(mm)
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Table 9. Application Basic Unit of Non-Point Source

(unit : kg/ha/yr)

Land Use BOD COD SS T-P References
this study
Urban 58.8 151.6 132.3 0.7 o
this study
Farm 55 22.6 160.1 34 ®
this study
Forest 35 5.0 7.0 0.1
©)
Commerce this study
9.38 27.3 97.49 0.6
area @
Industry this study
24.8 525 1439 1.8
area ®
this study
Road 50.2 331.2 580.1 14 ®

@ Cho. Management of Non-point Sources Study in Jeju Area(2006)

@ Cho. Runoff Characteristics of Non-point Pollutants at Ongpo and Chunmi
Stream Watershed in Jeju Area(2008)

@ Lee, Charactristics of Pollutants Release from Forest and Upland Soil(2007)

@ Nier, Research on Long-term Monitoring and BMPs for the Non-point Source

Discharge%)

(® kim et al, Washoff Characteristics of Non—point Source Pollutants and Estimation of

Unit Loads in Suburban industrial Complex areas Runoff(2012)

® Ko, Characterization of Stormwater Pollutants and EstimationofUnitLoadsforRoadand
Parking Lot in Kyeongan Watershe(2008)
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Item Date Sanji Oedo Ongpo Chango Demapgu  Yerae Jungmun (Gagerg Akgeun Yeonoi Doghong  Hyodon

5/26 16.6 17.3 18.3 23.8 21.7 23.5 20.2 18.1 20.8 16.3 16.8 17.6

8/23 17.2 19.5 19.0 29.8 24.7 29.5 234 19.2 214 18.3 18.6 229

Temperature
) 10/25 15.0 142 15.8 15.4 16.1 169 152 174 18.1 16.2 17.1 163
() 12/6 135 116 14.0 8.1 124 11.1 14.8 15.4 15.4 15.2 16.1 8.3
average 156 157 16.8 19.3 187 20.3 184 175 189 165 172 163
5/26 7.3 8.0 8.7 78 8.7 8.3 8.3 7.1 85 74 73 7.3
Hydrogen ion — §/23 8.0 75 8.0 77 84 86 8.3 75 84 77 71 77
concentration  10/25 75 78 8.1 75 8.7 85 85 74 85 79 74 8.1
(pH) 12/6 72 75 79 77 8.3 8.7 8.3 77 8.1 79 76 8.3
average 75 77 8.2 77 85 85 8.3 74 84 77 73 78
5/26 7.0 10.0 114 86 10.1 106 104 96 96 9.8 9.8 9.2
Dissolved 8/23 7.8 9.3 9.0 10.0 8.7 10.1 96 9.3 9.7 9.9 84 8.1
oxygen 10/25 9.0 104 10.2 9.8 104 116 10.0 9.9 10.7 10.2 96 95
(DO, mg/L) 12/6 9.3 11.0 10.4 10.9 113 14.9 114 9.9 10.9 10.4 96 115
average 8.3 102 10.2 9.8 10.1 118 103 96 10.2 10.1 94 96
5/26 1446 1096 257.0 215.6 169.0 179.7 1342 836 71.1 84.4 83.7 53.1
Electric 8/23 219.0 1203 260.0 83.6 147.3 193.1 1334 82.5 64.7 74.3 975 49.7

conductivity 10/25 262.0 158.6 269.0 72.1 150.1 198.6 129.7 80.7 64.5 74.9 84.2 51.2

(EC, ds/m) 12/6 3124 155.2 552.7 302.0 163.1 216.3 3155 76.0 64.6 76.0 102.5 48.8

average 2345 1359 334.7 169.6 1574 196.9 178.2 80.7 66.2 774 92.0 50.7

5/26 69.4 51.5 23.7 208.0 80.9 85.0 63.8 40.3 334 39.6 39.7 24.7

Total dissolved — 8/23 230.2 59.2 126.6 89.3 70.1 91.7 63.3 385 30.5 34.4 464 23.3

solids 10/25 131.0 76.4 128.2 38.5 714 94.5 61.6 317.7 30.2 35.0 39.7 239

(TDS, mg/L) 12/6 245.3 736 130.5 25.0 712 102.8 59.7 118.2 30.3 35.8 418 23.0

average  169.0 65.2 102.3 90.2 74.9 93.5 62.1 58.7 31.1 36.2 419 23.7
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Table 10. The Results of Water Quality at Each Streams

Jungmun  Gagerg Ak

Item Date Sanji Oedo Ongpo Chango Demapu  Yerae
. . 5/26 0.8 0.8 2.1 0.3 0.9 1.6 1.1
Bli‘:hemlcal 8/23 0.2 0.7 0.2 17 08 1.0 1.0
e 10/25 0.2 0.7 0.2 15 0.8 1.0 1.0
Demand
(BOD, mg/L) 17Z/6 U.1 [VAS) 0.2 U.7 0.4 0.0 0.4
average 03 08 07 10 07 11 09
5/26 1.0 04 1.0 19 14 1.2 0.8
L. 3 1
Chemmieat 8/23 05 0.2 05 1.3 0.8 0.6 0.3
xveen /25— 95 62 65 3 68 56 63
demand
12/6 04 0.9 0.2 0.7 04 0.7 04
(COB—me/>
average 0.6 0.4 05 1.3 0.8 0.8 0.4
o/ 2D U.0 1.0 1.0 24 4.7 [.8 0.7
Suspended 8/23 0.023 0.009 0.024 0.045 0.027 0.017 0.026
solids 10/25 0.023 0.009 0.024 0.045 0.027 0.017 0.026
(SS, mg/L) 12/6 0.022 0.007 0.053 0.017 0.013 0.014 0.005
average 01 03 04 06 11 05 02
5/26 0.06 0.06 0.08 0.12 0.05 0.07 0.02
Total 8/23 0.03 0.03 0.03 0.04 0.05 0.02 0.02
Phosphoros 10725 005 0002 009 606 606 004 003
(T-P, mg/L) 12/6 0.14 0.13 0.13 0.28 0.25 0.11 0.11
average 0.07 0.05 0.08 0.13 0.10 0.06 0.04
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1.3. &&4H4(DO)

AFdstH e §E4AD0)S el 7.0 ~ 149 mg/L ZARE oW,
sdd d HA, A We AHHe] 7.0 ~ 9.3 mg/Leol HFS 83 mg/L,
=3 93 ~ 11.0 mg/Lel™ H#S 102 mg/L, $¥H 90 ~ 114 mg/Lel™

1 86 ~ 109 mg/Lolw HFL 98 mg/L, HE-H 87
~ 11.3 mg/Lel® H#L 101 mg/L, d@x 101 ~14.9 mg/Lel™ 11.8 mg/L,
FEH 96 ~ 114 mg/Lol® Hi#2 103 mg/L, Z8H2 93 ~ 99 mg/Lel™
F#L 96 mg/L, o H 96 ~ 109 mg/Lel™ 102 mg/L, ALHL 98 ~
104 mg/Lel™ H¥2 101 mg/L, 53 84 ~ 98 mg/Lel™ B2 94
mg/L, &3 81 ~ 11.5 mg/Lelw Hir2 96 mg/LE YEST. 374

&]

4% F ARDA ) F FroleBE 7

o

Ib 53°] 5 mg/Lol o=
o] gtk BAAFNE Fig. 5olA B9, AFA S tfite] f8tHde] SH71+
- Fgo s la T9S EAth Cho(1998)¢] AolA gxxe] o
S£EM42D0O)E 84 mg/l, L 71 mg/L: A94HL 89 mg/lL, &
4 mg/LZ ¥ Ao £E42(D0) F=9 o]l =4 vEy

P
rlo
s

ﬂl

£

2
rlo

o)
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Fig. 5. The Annual Variations of DO at Each Streams in Jeju Island.
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1.4. A7 ==(EC)

—

Aol AV AEE(EC)S] H T 488 ~ 552.7 us/cm ZAFE QLA 7

St HAX, AU HY= XL 1446 ~ 3124 ps/cme]™ Hte 2345
us/cm, 1% 1096 ~ 1552 ws/cmel™ HIS 1359 pus/cm, $¥H 2570 ~
552.7 ps/cmol™ Ht2 3347 ps/em, FaH 721 ~ 3020 ps/cmol™ Hit

1696 ps/cm, L+ 1473 ~ 169.0 ps/cmol™ HitS 1574 ps/cm, oA A
1797 ~ 216.3 ps/cme]™ HiS 1969 ps/cm, T+ 1297 ~ 3155 ps/cmo| ™

-

H& 1782 us/cm, A AL 760 ~ 836 ps/cmelw H-S 80.7 us/cm,
645 ~ 71.1 ps/cmel™ FFL 66.2 ps/cm, AL HE 743 ~ 844 ps/cmol H it
S 774 ps/em, 58 F 837 ~ 1025 ps/cme)™ HiFL 920 ps/cm, E=3 488 ~
53.1 ps/cmol™ Hit2 50.7 ps/em= UERST SE=o] 7H w2 488 us/cm,
X o] 5527 us/eml® =L @S HYU AV AHAEEE A7V F57] HAS
AEE UEdE gto=Z o9 s oo H= Atole A, A9 @HA, o
29 HMslza7] = T & e ¥i=t} Hyun et al(2013) oA 75

(EC)&= 2277 ps/cm, ¥ AF-ZAL FAHGE Ui vb2
A3E wglon LA 1163 ps/mE HSaHA YERSETE Lim™e] 7ol A
B A e AV HMEE(EC) 297 ~ 305 us/cm, Park, Moon™o] 75-4]
ZArA3 11.0 ~ 19.0 ps/em®= YERL 2 A WY HT e X2 By

Al

b
)
2
o
o,
By
23
N
2
k1
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AFdldetd e FEERLYE(TDS)Y W= 230 ~ 2453 mg/L F2AESLAL
M= A Fol 694 ~ 2453 mg/Lol™ Bt 169.0
=3 515 ~ 764 mg/Lelw HE 652 mg/L, $¥H 237 ~ 1305
[ 1023 mg/L, FxFH 250 ~ 2080 mg/Lel® HFS 90.2
mg/L, &3 701 ~ 80.9 mg/Lel™ 2 749 mg/L, <l 850 ~ 102.8
mg/Lol™ F#L 935 mg/L, %A 59.7 ~ 63.8 mg/Loln HiE 621 mg/L,
FHL 377 ~ 1182 mg/Lolw Hite 587 mg/L, ¢t 302 ~ 334 mg/L
ol & 311 mg/L, ALHE 344 ~ 396 mg/LolW Hie 362 mg/l, &
=3 230 ~ 247 mg/Lol® W& 237 mg/LE YEst EEFH o] 230 mg/L
2 7P 9 #3s Bola, AR Aol 7MY & 2453 mg/L @S HAth
Lim(2013), Park, Moon(2010)°] 7$-A] &3
mg/L, 53 ~ 9.3 mg/LZ YEh} B A3 FHt

Ao A FAME TDSS 139 ~ 14.3
WelnTh e £AE mavh
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1.6. A=sr4d4 8 7F(BOD)

AFAslE e AESHA LT HMBOD)S W= 01 ~ 21 mg/LE YERS
He= AHAHe]l 01 ~ 2.0 mg/Leol™ H+-2 0.3
mg/L, 2= 0.7 ~ 09 mg/Lol™ Hit<& 08 mg/L, $¥H 02 ~ 2.1 mg/Lo]
o HFS 0.7 mg/L, F1H 03 ~ 1.7 mg/Lel¥ HiFS 1.0 mg/L, thg+H
04 ~ 09 mg/Lel Hi2 0.7 mg/L, a3 04 ~ 09 mg/Lol™ Hte 1.1
mg/L, %% 04 ~ 1.1 mg/Lol™ Hi2 09 mg/L, HAHS 04 ~ 0.6 mg/L
ol H¥2 06 mg/L, &< 06 ~ 0.8 mg/Lel™ HirS 0.7 mg/L, ALH
06 ~ 1.0 mg/Lol™ H+2 08 mg/L, %3 02 ~ 0.7 mg/Lel™ Hi2 04
mg/L, £=% 02 ~ 05 mg/Lol™ w2 0.3 mg/L=E YEryT ad374d 3
N T AZEAE 7l Ta swol WFEY etxle] sjdHJ, xF A
WatFol AA Yetu=d, 59 (EA) GE2AF Al kel s2F7F wol TA S
AR om, olHg gFoz <l BOD7F 57ke 3o g AlmEth gxxo] 21
mg/L #kol 7Hg mokom, akxHoel 01 mg/L 7Hd W #e Bt Park,
Moon(2010) Aol A -4 FHFH Y AEFSGALNLLTFBOD) WA=
01 ~ 03 mg/LE Hol & A7Eu YA Yebstth Cho(1998)¢] el A &3
Ao Hy BODE 16 mg/L, 312 20 mg/L, 992 15 mg/L, 32
15 mg/Le ¥ A9 FHEY vi =2 A34E5 Bt

BOD

o5}

a

Ik

concentration(mgy/L)

I L.
] ' NEEEEREER R 1| "
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=

Fig. 6. The Annual Variations of BOD at Each Streams in Jeju Island.
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1.7. 38r3 44 272 (COD)

ATFdgstd Y AL FFH(COD)Y M9+ 01 ~ 1.9 mg/LE YEREA,
7 oebdd HAGE Hdgs BY Abx "ol 04 ~ 05 mg/Lelw HdE 06
mg/L, ¢/%=3 02 ~ 09 mg/Lol™ Hi2 04 mg/L, 323 02 ~ 1.0 mg/Lo]
H Hir2 05 mg/L, Fad 07 ~ 1.9 mg/Lel™ Hit2 1.3 mg/L, lF+H 04
~ 14 mg/Lel® #Hy& 08 mg/l, e 06 ~ 1.2 mg/Lel™ Hit2 08
mg/L, i 0.3 ~ 0.8 mg/LolW Hi2 04 mg/L, FAHS 01 ~ 04 mg/L
ol H¥2 0.2 mg/L, &<+ 0.3 ~ 09 mg/Lely Hir2 05 mg/L, e
0.2 ~ 0.7 mg/Lel™ B2 04 mg/L, &% 0.1 ~ 06 mg/Lel™ B2 04
mg/L, =% 05 ~ 0.8 mg/Lel™ HiS 0.6 mg/LZ eyt &8 7]+
of &3 Fig. 794 BW, thdstd diF-&o] stdadd7ie & A8t 7+
la 5w s@dste 243 5 Btk 2 1.9 mg/L= COD#tel 7H¢ =%ko

e FS BY Hyun et al(2013) <+l
A A AR Hat RS s AR A Q- (COD)E 1.1 mg/L, flE=deS 1.1
mg/LZ %7} W<s=skAl YERY T Park, Moon(2010) Aol A Z9-A] 3k 9
CODE 28 ~ 36 mg/L 2 YES o™, Cho(1998) A-olA &322l i COD
= 20 mg/L, Fa1HE 46 mg/L, AHS 19 mg/L, 5HL 20 mg/L=E ¥ o
T-¢] COD 23} = v & 235 Btk

CcoD

43

Ib

Ia
15

concentration{mg/sL)

—eT

SRR RN AR N R

Sanji Oedo Ongpo  Chango Daewangsu  Yerae  Jungmun Gangjeong Akgeun  Yeonoi Dongheng  Hyodon

Fig. 7. The Annual Variations of COD at Each Streams in Jeju Island.
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ol

AFddstd e FHE2(SS)e WelsE 0005 ~ 42 mg/L= YESaL, 2F st
A HAzE, Hogs 2 AR 0022 ~ 05 mg/Lelw Hir2 0.1 mg/L,
o] 0.007 ~ 1.0 mg/Lel™ Hi2 03 mg/L, X2 0024 ~ 1.5 mg/L
olm H¥2 04 mg/L, F33 0017 ~ 24 mg/Lely HiS 06 mg/L, 4
A 0013 ~ 42 mg/Lol¥ H#S 1.1 mg/L, & 0017 ~ 1.8 mg/Loly #H
2 05 mg/L, T3 0.005 ~ 0.7 mg/Leol™ Hir2 0.2 mg/L, 44L& 0.012
~ 04 mg/Lol™ Hi-2 0.1 mg/L, ¢ 0.010 ~ 0.9 mg/Lol™ Hi2 0.2
mg/L, A9 0008 ~ 2.8 mg/Lol™ He2 0.7 mg/L, %3 0.007 ~ 0.7
mg/Lol™ HiS 02 mg/L, 53 0.006 ~ 05 mg/Lel™ 0.1 mg/LZ =45

Atk ABB7 A1Fl 48T BAATNA Fig. 8 mu, o ool
$HBFNFE T ABHN 1F la SF AYSHE At gL Rk HY

4.2 mg/LZ SSgte]l 718 =koern FEo] 0005 mg/LE 7 e s A
At Hyun et al(2013) AolA A5AL AHAHe Ho BRHEE(6S)S 1.1
mg/L, 2=H2 1.0 mg/LZ %7} "8 A YERSE o™ Park, Moon(2010) <4
TFolMe A5A FH Fd5E SSe 25 ~ 1.3 mg/L 2 dEhY B AR
9 =2 FEE BHATH Cho(1998)9] ATolA &2 H SS+= 3.8 mg/L,
4 33 mg/L, A9 1.4 mg/L, 532 1.6 mg/LZ 2 A5 SS %t

I oHaPe W w2 FES A

ﬂl

SS

25.00

Ia

concentration{mg/sL)

i)
=]
=

.00 I [ I ] I I z Ji L I

Sanji Oedo Ongpo Chango Daewangsu  Yerae Jungmun  Gangjeong  Akgeun Yeonoi Donghong  Hyodon

Fig. 8. The Annual Variations of SS at Each Streams in Jeju Island.
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1.9. FU(T-P)

AFhaelH o] ZA(T-P)o W= 00024 ~ 0.3 mg/L S=A9J 1, ZF 3
HAAZE HAgEe 2E Ak zo] 003 ~ 014 mg/Lol™ HiS 007 mg/l, =
0.002 ~ 0.13 mg/Lelw H-S 005 mg/L, X3 003 ~ 013 mg/LolH Hte

0.08 mg/L, Zi3 004 ~ 028 mg/Lel™ Hit2 0.13 mg/L, g3 005 ~ 0.
mg/Lel™ H3#-& 010 mg/L, dF 002 ~ 011 mg/Lelw Hi#+& 006 mg/L,
2002 ~ 011 mg/Lol™ Hit-& 0.04 mg/L, 4432 002 ~ 010 mg/Lel™ 3
< 007 mg/L, 9% 001 ~ 01 mg/Lelw Ft2 005 mg/L, A2 002 ~
0.11 mg/Lol™ i 007 mg/L, 553 0002 ~ 0.1lmg/Lel™ 2 0.03 mg/L,
FEH 002 ~ 01 mg/Leold Hite 005 mg/LE SAHEAT AZeH 7)5 2§
st BAAT A Fig. 9o B¥, didshd dife] stdsAvIE & Agskd Ve
la ~ O5a ddshs 243 gs Bioy, Fudd dgdde i =2 3s
Hol7l% vk i 028 mg/L T-Pato]l 7P =okom, ojuxd 5&xe] 0
mg/L 7F¢ & 32 Btk Hyun et al(2013) A-Foll A Z4-9-A] 2Ex1H 9] Hit &
AMT-P) 01 mg/l, €= 006 mg/LZ F%7} H|S=8iA] YERsth  Park,
Moon(2010) A7-elA= A-5-A e 5= T-P= 00 ~ 01 mg/L & e}
2 A9 v)szdk 2ybE Bh Cho(1998) A-ellA 234 Ht T-P= 0.11 mg/L,
F1H-e 023 mg/l, A9 008 mg/l, 5542 0.09 mg/LZ SXH Fude
oA AdEnt tha wmokom, Fui AQHe vk AdE BTk

\)
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=
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=]

concentration{mgsL)
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Sanji Oedo Ongpo  Chango Daewangsu  Yerae  Jungmun Gangjeong Akgeun  Yeonoi  Donghong  Hyodon

Fig. 9. The Annual Variations of T-P at Each Streams in Jeju Island.
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Table 11. Velocity of Flow Each Streams
(unit : m/sec)

Date Oedo Ongpo Chango Yerae Jungmun  Gangjeong Akgeun Yeonoi Donghong
cheon cheon cheon cheon cheon cheon cheon cheon cheon
2013.05.26 0.20 0.15 0.10 0.19 0.21 0.23 0.19 0.19 0.08
08.23 0.17 0.13 0.07 0.07 0.16 0.13 0.20 0.17 0.13
10.25 0.17 0.13 0.12 0.10 0.12 0.13 0.18 0.13 0.07
12.06 0.21 0.17 0.18 0.08 0.17 0.20 0.22 0.10 0.10

Table 12. The results of Discharge at Each Streams
(unit : m'/day)

Date Oedo Ongpo Chango Yerae Jungmun  Gangjeong Akgeun Yeonoi Donghong
cheon cheon cheon cheon cheon cheon cheon cheon cheon
2013.05.26 20.65 4773 19.89 1.68 33.45 793 16.56 1512 1.00
08.23 17.24 3.97 13.01 0.62 25.49 4.36 17.34 13.30 1.75
10.25 17.82 3.99 24.63 0.89 19.12 4.38 15.77 10.49 0.94
12.06 21.68 5.40 35.45 0.71 27.08 6.89 19.07 8.23 1.36
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i A Ay &AL Q FH(BOD) FolEe W= 021 ~
36.94 kg/day, 3322k 2 FZ(COD) 0.09 ~ 37.80 kg/day, F--5%2(SS) 0.01
~ 4834 kg/day, &¢I 0.002 ~ 10.01 kg/day® YEFSTE oA A5w At
Fod®o] o odBate AR A3 BOD 31.07 kg/day, COD 41.40 kg/day, SS
63.68 kg/day, T-P 1.63 kg/day®2 vEbgtom, 3k Roh(2006) dFolds 4
& §°lo] BODHSE 11.38 ~ 143.31 kg/day, COD 21.59 ~477.23 kg/day, SS
1590 ~ 136892 kg/day, T-P 051 ~ 2.78 kg/day® ettt ZdAR s A=

B ATANA AT AFAGe] oAl odvaF 44A} wep vha =

—H

oY

o olg A¥t EEHhn BoEh AAA O AFAY FRAE 0
A9 5 PO ww Pl skl mek /b9 At el vehgov, £
e 2A AREE ARAOE B A)F molA Wgort HedRIHTS

A AdE BA BW ko] s wol UEld Zo R Alg dr
Z(BOD) H-at%e] WelE 1207 ~ 19.08 kg/day,
3}t A Ak @ - #H(COD)S 355 ~ 1951 kg/day, HHE2(SS)& 015 ~ 21.27
kg/day, & SH(T-P)& 0.04 ~ 2.71 kg/day W= e
287 %(BOD) F-3t#e] M9 083 ~ 9.83 kg/day, 3}
2242 TFEH(COD)S 1.08 ~ 473 kg/day, HH=2(SS)e 010 ~ 718
kg/day, & SIH(T-P)<& 0.12 ~ 0.38 kg/day HI= LebE

Fae] AEstetAskr e =BOD) Fatge] Hes 656 ~ 3694 kg/day,
AL T#HCOD) 1696 ~ 37.80 kg/day, FHEZ(SS)2 059 ~ 48.34
kg/day, & SN(T-P) 053 ~ 10.01 kg/day H$l =2 vHeEbu:

dEfxd el A&t~ HBOD) FatEe] Ml 045 ~ 269 kg/day,
384242 2 T FH(COD)S 050 ~ 2.02 kg/day, FH=2(SS)S 001 ~ 296
kg/day, & SH(T-P)& 0.01 ~ 0.12 kg/day ¥ 2 e

TEH e AESEA LA LT FBOD) et #Mele 1056 ~ 36.80 kg/day,

1
o
P
lo
oZ
(il
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W
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s}t kA e F3(COD)2 573 ~ 26.76 kg/day, FF=2(SS)2> 050 ~ 21.74
kg/day, & <(T-P)< 0.38 ~ 2.89 kg/day B = YEIST. T
BOD<] o] Jujdoz the od¢ vl @o] ey

B AE3EANAS T F(BOD) FakEe] Wele 255 ~ 476 kg/day,
s} HAQFEH(COD) 060 ~ 2.76 kg/day, HFEZ(SS) 007 ~ 333
kg/day, & ¢1(T-P)& 0.08 ~ 0.72 kg/day B = velytch ZFAHe] A Sde=
BODS 9ol dofaom =4 yeutoy, e axld nls) 299 s=7F %
e,

2
rlo
L
i)
{149
fr

O:
¢

J?i
2
>

of 2ol AEstehA it (BOD) oo Mol 1010 ~ 16.59 kg/day,
st A Ak 8 -7 (COD) 473 ~ 17.16 kg/day, F&2(SS) 018 ~ 14.24

kg/day, & SN(T-P)2 035 ~ 198 kg/day W= YESTE 12€9GH) 29 Y
o] HjH oz Egton COD9 BOD7F %ol xA|ahe Aoz eyt

Aol A=t A A QA HBOD) FaotEe] W= 477 ~ 12.77 kg/day,
s}t kA2 F3(COD)2 210 ~ 9.07 kg/day, FF=2(SS)> 007 ~ 4203
kg/day, & A(T-P)< 023 ~ 1.36 kg/day W= eSS 59 (EA)d SS7F
7V =A degen, AR g B2 v A4S BT

g AESTAALTFRFHBOD) FakEe] ®Mel= 021 ~ 0.82 kg/day,
3} A4~ Q T (COD)S 0.09 ~ 0.82 kg/day, #HF=2(SS)2> 001 ~ 065
kg/day, & (T-P)2 0.002 ~ 0.014 kg/day % $I= e}

AFA e frsidd dedd FabEF A Axs FE5HEBOD, COD,
SS, T-P)2 wHlast7] 918 Fig.l13 el AlAs%th WA BOD AW 9=
21 ~ 2204 mg/LE LEREon FE3 (2204 meg/L) A4 kol 74E Hotaw, =
(21 mg/Lel 7HE 2& s BHAT CODe AW el= 1.7 ~ 2594
mg/LZ YERgt e Fi3 (2594 mg/L)o] Auldoz 7 =& s B,
FEH(1.7 mg/L)o] & S Hth SS9 AP LI= 07 ~ 2397 mg/L=
et e a3 (239.7 mg/L)ol 7HE = S B, 53307 mg/L)o]
Uhe s Bt T-Peo AW SE 02 ~ 237 mg/LE JEhgton Fay
(237 mg/L)e] 7FE =& #s Baom, oJ#d, 55302 mg/L)o]l Mg @
e BT
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Table 13. Point source pollution loads at Each Streams

(unit : kg/day)

Streams BOD COD SS T-P
Oedocheon 14.88 8.72 543 1.13
Ongpocheon 3.11 2.43 1.92 0.39
Changocheon 22.26 27.90 12.66 3.60
Yeraecheon 1.16 0.86 0.75 0.06
Jungmuncheon 22.88 12.58 5.76 1.13
Gangjeongcheon 3.20 1.34 0.89 0.42
Akgeuncheon 12.88 9.44 3.95 0.91
Yeonoicheon 9.17 492 11.00 0.77
Donghongcheon 0.53 0.44 0.17 0.04
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Fig. 11. Point source pollution loads graph at Each Streams.
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22. AP 9d 44 23

Mo A ATodskd Az woe =4, O, A, A4,

of

oz
H
Aol g FEz FHH WAL Table 149 AAFGoH, A

=
AR AR B ATeld 48d vHedd Auslel Fom Agaglth

AFAS Gebde] A dY 44 A AEFHTH AL THBOD)S W
& 201 ~ 64.1 kg/day, 8tAAFAL FE(COD) 575 ~ 162.6 kg/day, =
A(SS) 1767 ~ 617.7 kg/day, &< 2.0~ 114 kg/day= vtetwith. oA <

T35 Jeong(2009) WAA Y FHAFAE tdAH 43S AFel wpet EXo]§
(O, = FFA, B4, dek B) vdedd A4 A3 BOD 4880 ~ 1,619 kg,

COD 65615 ~ 1,909.34 kg, SS 4870 ~ 3,628.09 kg, T-P 2.00 ~ 7824 kg2 =

AR BeFe] Bold5E 0@ BRIt B Frs: dvE Ryo

Hie
50
i)
ea
rTU
iIh3
K
rir
do
12
J|m
o
_\7:1
f
N
ea

o] EAolg WHAS HW Abgo] 38401,148 m'(86.3%)% 7HE @Wol A

Astgon o8 o] 5459209 m'(12.3%)E A @t EA AL FHFQl E)
oF Z& <lito] Ao 9o 360,259 m' (0.8%)E A1, =2 280,789
m'(0.6%)E ZFA|sFATE o] F92 FRHEZH(SS)o] A= o] wgow E

=
3], 2k Ao odfde] 7h Wol WAFEUTH EXo]EEAA B uf AU
2 qhge] & H&
SEHY EXolg WAL B o] 12581,132 m'(51.4%)%2 7Hd ®o] 2|
slon, thee wol 9,009,870 m(36.8%)% A ETh APA L 1422554 m'
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(6.8%), Z=AIAAZ F9 FT-ohrel =] e 984457m'(4.0%)=

th =2 410,589 m(1.7%), FQA 9 53474 m(022%)E EATE o] K42 6
1=}
B

st om, th&2 o] 10,604,762 m'(22.6%)5 AAFTh EAAFL sk 9l ol

o em 498240 m'(1.1%)= YEstew, =2+ 405741 m'(0.9%), &4
of frojol HHedd TAFHE B Ayl
7 wol AEA, EE, N EA] Weh AaR AP E AT ERd e

=)
ol w& o UrS) o] Eoh 2@9lo) A AHHE Ao AR

_l&
rlo
1
N
o
I
O
=5
8
}—A
S
i
HI
L

ez e Exe]lg MAS B Abglo] 11603920 m'(69.7%) %2 71 @ol 24|
stglom, o2 Wol 3605920 m(21.7%)E AFA|gTE AP 983,585 w’
(5.9%), EAIAFS 162,347 m'(1.0%) 2 HEst o™, =2+ 290,197 m (1.7%), &
AL 6,906 m'(0.0%)E o] e HHLEY HANFHE B
Ao X CODS $$7h 48l ¥ WAL Pty EAol$EE A A3

ol JEZAI dFaA Aol A ATk =A], R, A

;a
oy

fult)

’

sz EAXelg WAs B Abdo] 24985004 m'(91.2%)% 7HE wWol AHA]
stlem, v ol 1738562 m(6.3%)E AA Ak AAAYGL 300,012 o’
(1.1%), =AIA2 133,639 m'(0.5%)= WEbsken, === 250,571 m'(0.9%)& %
Atk o] oo HHedd TAFHE B AR Skl du g AR A

3

QA oA CODS $87h 49e] e wAe nYrd fAafel AAALE 2
oz sho] HBWAAMe] A8 glov], TN, PRE AH Fo] 98 9l
o thgomt Age] WAle] Bgtom, ER B4 @ oz wAPHE Ryt
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FAHe] EXolg WAL By Ago] 31565770 m'(83.6%)2 7FE Wol A
st om, thge ol 5714273 m'(151%)2 YERRT E2E 307,184 m'(0.8%),
EAA 2159581 m(0.4%)e1™ FAA G 9604m (0.0%) 22 2FA ST o]
Foe HHedY BAFHE A 67HA BFF 2t COD9 SS7F 7b
G Ego, thgoRE A SSeF COD7F F2 Ao kg w3l
] ¢ WA B Akgol 16,183,926 m'(77.3%)& 74 @ol A
slon, gge wol 4570319 m'(21.8%)2 UEFSTH =2 105,018 m(0.5%),

AL 66,747 m(0.3%)°]™ FHA G 11503 m(0.1%) 2 A&t o]
T nHedd HAFHE A tE g Y vpRstAR v s A A
oAl o] COD®F SS7F 7Hd mow, thFoms wrel W “A7F v =% A
S Hh

A9)H ol Exolg WAHE Bwl Aol 10,453,105 m(56.3%) AAdtden, tf
& o] 7633592 m(41.4%)= YETE =25 239,166 m'(1.3%), E=AIA S
203,148 m'(1.1%)°]th. 39 A9ES 44091 m (0.2%) S &= YErstth o] <99 Hl 4

42
rl
o
L
HT
bY

[}

FEA0 Exolg WAL w Aol 5308839 m(67.7%) A or], o
o2 o] 1,790,113 m'(22.5%)% WEMRE o™ EAI X2 633,156 m'(7.9%), =&
+ 139,005 m*(1.7%), FHA 2 8165 m'(0.1%)=E YEFSTE o] 99 HHod
A PP E A 0 B A9 At 2Y =A9MS CoDsh SSel @
ol B8 Btk aelm ER|A SSO| WAl Wetom g, @ £ WAy
He PO Rk o AW A9 WAl FHoR B et 992 73

S ww ExolgEo] EA} AAsE vEo] won, s} A4t uE

[\

= ovlad ol A A E Ao R Alsh
AFAAe fastdd vdedd bgdns F5E(BOD, COD, SS, T-P)

Hlaskz] 98 Fig.l2ek o] A|Alskith. "4 BODO AR #l= 201 ~ 641



mg/LE YEtem Fa3(64.1 mg/L)el A8 el 7Hg =9k, F& (201
mg/L) 7 2 g& Btk CODe AW 9= 575 ~ 1726 mg/L=E WERY
om (1726 mg/L)e] 7MY =& #S BAa, wFH( 575 mg/L)o] &
e Btk SS9 AFEH = 1342 ~ 617.7 mg/LZE YEen FaH(617.7
mg/L)e] 7V =2 s BYa, 531342 mg/L)o] @2 @& Btk T-P
o] AAWMYE 20 ~ 114 mg/LE Yehdon Fuz(114 mg/L)o] 7ME =&
#e Hom, FF3H20 mg/L)ol 7 v Fe Bt
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Table 14. Land Use at Each Streams

Streams urban Farm Forest Commerce area Industry area Road Total
Area(m’) 360,258 5,459,209 38,401,148 0 1,015 280,788 44 502,418
Oedocheon -
Ratio(%) 0.8 12.3 36.3 0 0 0.6 100
Area(m’) 984,457 9,009,870 12,581,132 1,422,554 53,474 410,589 24,462,076
Ongpocheon .
Ratio(%) 4 36.8 514 5.8 0.2 1.7 100
Area(m’) 498,240 10,604,762 35,304,378 18,904 52,849 405,741 46,384,873
Changocheon -
Ratio(%) 1.1 22.6 75.3 0 0.1 0.9 100
Area(m’) 162,347 3,005,412 11,603,920 983,585 6,906 280,197 16,642,368
Yeraecheon -
Ratio(%) 1 AN/ 69.7 59 0 1.7 100
Area(m’) 133,639 1,738,562 24,985,004 300,012 0 250,571 27,407,788
Jungmuncheon -
Ratio(%) 05 6.3 91.2 1.1 0 0.9 100
) Area(m’) 159,581 5,714,273 31,565,770 0 9,604 307,184 37,756,411
Gangjeongcheon
Ratio(%) 04 15.1 83.6 0 0 0.8 100
Area(m’) 66,747 4,570,319 16,183,926 0 11,503 105,018 20,937,514
Akgeuncheon :
Ratio(%) 0.3 21.8 77.3 0 0.1 05 100
) Area(m’) 203,148 7,633,592 10,453,105 0 44,091 239,166 18,573,102
Yeonoicheon :
Ratio(%) 1.1 41.1 56.3 0 0.2 1.3 100
Area(m’) 633,156 1,790,113 5,398,838 8,165 3,325 139,005 7,972,602
Donghongcheon -
Ratio(%) 79 22.5 67.7 0.1 0 1.7 100
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EoAFgdd AFAY fFaekdE 9l F LdRsHs f9EE Jod

A3 vgedde 448 Ane] Foz ANSA, AH AnHE Table 159%

Fretdd T edystE ALtE A3E BY =9 BODE A
ZFo] 55.9(52%) kg/day, H]H Aol 55.0(48%) kg/day® 2
Fateo]l 4%E © wWol AT CODE Hedd Fahke]l 34.9(22%)
kg/day, Bl Aol 127.1(78%) kg/day= B H Aol 56%E U =HA|&F3oh
SS+ Hedd FebFo] 21.7(6%) kg/day, HIHLEHS 3705(94%) kg/day =
v e dde] 8% 4% o Bol AAste Aow veuth T-PY 49 ded
A FapRFol 4.5(40%) kg/day, HIA € 6.6(60%) kg/day = M Aol 20%
S U Bol AH sk Aoz et

E¥3el BODv Fedd Fopdol 124(20%) kg/day, WA LAl
51.3(80%) kg/day® H|Hddol AAst= HF ol 60%8 %= BEskoem, CODY
B Aedd FotdFE 9.7(6%) kg/day, HIH LAY 162.6(94%) kg/day=

88% 4= HIFLHdY] AAst= HITo] =Skt SS= Hedd HohEel

1

7.7(1%) kg/day, vl HHo] 560.3(99%) kg/day= H|H @]l A8t H]
<ol A er w3how, T-P 4% Hedd Fat&Fe] 1.6(14%) kg/day, H|
Ao dde] 9.4(86%) kg/day= 72% 5 W Aol o @Wol XA|sk .

FFol  89.0(58%) kg/day, HIF Aol
64.1(42%) kg/day= Hedd F-stFFe] aAAst= vFo] 16%4 %= wRkoH,

COD9 4% Hedd FshzFo]l 111.6(39%) kg/day, BIH o] 172.6(61%)

e BODE Hod

(o
4
ol

kg/day= W1He@ 9ol AAste wFo] 204% @akrh SSE Podd ¥
ol 50.7(8%) kg/day, BIHH U] 617.7(92%) kg/day= 84% A= HH LAY
of guHom wel AA sgor], T-Pe A%t Hegd Fuel

14.4(56%) kg/day, HlH A Hbo]l 11.4(44%) kg/day= He@AHo] 12%F % A

sh mEol wateh
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el BODe Hedd Fapdol 436(15%) kg/day, HIHL Aol
25.7(85%) kg/day= 70%= H|HLLAY AA|st= vlFo] AdlAoz @wokow,
COD9 45 Hedd FalFol 34(4%) kg/day, HIHLAHLo]l 77.9(96%)
kg/day= FHdo® BlHeHdo] AAst= HFol =Uuth SS= FHedd F
shaFo] 3.0(1%) kg/day, HlH @Yol 257.3(99%) kg/day= F=Ho=Z HHL
Aol AAsH= H]Fol Eow T-Po AS Hedd FahEo] 0.2(6%)
kg/day, B Aol 4.1(94%) kg/day= H|H LY
edY  Fekwe]l 915(73%) kg/day, HIHLLELo]
33.2(27%) kg/day= Ho AW F3lFo] 46% 4% 1 Bo] A st= Aoz YEr
wow, CODe 4% Hoedd FaheFol 50.3(40%) kg/day, WG]
75.7(60%) kg/day= H|H Aol At HlFo] 20%T] =AUt SS= L d
o FshFo] 23.0(12%)kg/day, M- G Lol 176.7(88%) kg/day= HIH <ol
AA sk HlTo] A ew mgterw T-Po Afoe Hedd kol
45(63%) kg/day, Bl 2ol 27(37%)= HLFY F3FFo] AA|st= v F o]
=4
A3l BOD F-aleko] 12.8(22%) kg/day, HlH Aol 46.0(78)

kg/day® B]H o] A= HF o] 56%E wWkew, CODE= Hedd +

rlr
(o

M3
sheFo]l 5.4(5%) kg/day, PIHL Aol 113.4(95%) kg/day= H]H A o] Ay
Moz AAsHe HFol90%) gtk SS ASelE 3601%) ke/day,
365.9(99%) kg/day® H|HALNA 2] vlFo] Hol E=kom T-Po A5 HQ
A FapFo] 1.7(20%) kg/day, 6.6(80%) kg/day= 60% 7} BHIH AU =

)

ofzle] BODx #Hedd Fatdel 51567%) kg/day, HIFH Lol
25.1(33%) kg/dayE AAlell " A Hahwko]l 34% A= Wol 2|38ttt COD
= Hodgd Fspo] 37.8(37%) kg/day, HH e FHo] 63(63%) kg/day= H]H
Lol AAG= MFo] B Ao YEytom, SS= Hedd Fshol
15.8(6%) kg/day, Bl Aol 250.9(94%) kg/day= G o= HH o Fo]
A eb= HlF o] =mkvh T-Po - 3.6(43%) kg/day, HlH Aol 4.9(57%)

kg/day 2 H]H oo 9o] x| etz HFo] wko} w2 Aake weloh

fz



delHe] BOD= Hedd FakFol 36.7(56%) kg/day, HIFLAe]
285(44%) kg/day= oA FobFol 12%AE AA|st= HlTo] ®Wokow,
COD= o9 HFsheFo] 19.7(18%) kg/day, Bl 3 2 Aol 92.4(82%) kg/day =
Mool AAsh= HFo] Ao E =T SSve Hedd FakEel
44.0(10%) kg/day, BIH 2 dde] 401.9(90%) kg/day= W] Aol Fo] A
o= Aoz yeiwen, T-Pe 4% Hed FabFo] 3.1(29%) kg/day, M4
oA FapFo] 76(71%) kg/day® UEFL HIH e H o] 2% A= o Bo] A
A &} et

£%7° BOD &

(o,

o
-

rlr
X

Haheko] 21(9%) kg/day, M3 2 dHe] 20.1(91%)
s HFo]l =AU CODE dodY Fshafol
1.7(3%) kg/day, "2 el 57.5(97%) kg/day® M@ QA Qo] A st HF
o] iAo m wom SSv= HodAd FakFe] 0.7(1%) kg/day, ¥l Aol
134.2(99%) kg/day® HlF o] A st= v T o] Fokrh T-Po 4% Hed
2 BakEFe] 0.2(8%) kg/day, Bl Aol 2.0(92%) kg/day= W H L4

o
of AT Ao e, AFANE F5HAEE F oARAFE AND

kg/day= H|H o] 2HA

~ 641 mg/Loz FuHol AAHeRE 714 e e YW, FEHo o

< g& Et CODe| Hodd Fatd, nHiedd AAWe= 1.7 ~ 1116

mg/L, 575 ~ 1726 mg/Le2 Weryton Fauio] 7P w3 &3] e
7

#s BT SSo Heodd Fokd HFedd AHdRel= 07 ~ 50.7 mg/L,
1342 ~ 617.7 mg/LZ Jelon Fuzoe] 714 =& 73S B, SEHo

s e Bdnh TP Regd ¥
mg/L, 20 ~ 114 mg/L2 vebkon] Fuilel /b3 =& ke ngoH, $%
Hol 7bg e ghe melth

(o,
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Table 15. Point source and non-point source calculated sum of Each Streams
(unit : kg/day)

BOD COD SS T-P
Streams Point NonP Total Point NonP Total Point Non—P Total Point NonP Total
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
o 595 5.0 1146 349 1271 1620 217 305 3922 15 66 111
eco (52) (48) (100) (22) (78) (100) (6) (94) (100) (40) (60) (100)
5 124 51.3 637 9.7 1626 1724 7 5603 5679 16 94 1.0
Hepo (20) (80) (100) ©6) (94) (100) (1) (99) (100) (14) (86) (100)
o 89.0 64.1 1532 1116 1726 2842 507 6177 6634 144 114 5.8
ango (58) (42) (100) (39) 1) (100) ®) (92) (100) (56) (44) (100)
. 46 257 30.3 34 7.9 813 3.0 2573 2603 0.2 41 43
T

erae (15) (85) (100) ) (96) (100) (1) (99) (100) ©) (94) (100)
95 33.2 1247 503 757 1260 23.0 1767 1997 45 27 72

Jungmun
(73) @7) (100) (40) (60) (100) (12) (88) (100) 63) (37) (100)
, 128 46,0 53.8 54 1134 1188 36 3659 3695 17 66 83

Gangjeong
(92) (78) (100) 5) 95) (100) (1) (99) (100) (20) (80) (100)
" 515 %51 767 373 63 1008 158 2509 2667 36 49 85
geun 67) (33) (100) 37) 63) (100) (6) (94) (100) (43) (57) (100)
. 36.7 285 65.2 197 92.4 1121 440 4019 4459 31 76 10.7

Nno1

eono (56) (44) (100) (18) 82) (100) (10) (90) (100) (29) (71) (100)
21 201 22.2 17 575 593 0.7 1342 1349 0.2 20 2.2

Donghong
9) 1) (100) ) @7) (100) 0 (99) (100) ®) (92) (100)
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Table 16. The Results of Average Water Quality BOD at Each Streams
(The study, Jeju Public Health and Environment Research Institute)

Division Sanji Oedo Ongpo Chango Dae Yerae Jung F}ang Akgeun Yeonoi Dong Hyodon  Note
wangsu mun jeong hong
2013 0.32 0.76 0.67 1.05 0.90 1.06 0.87 0.56 0.75 0.78 0.44 0.25 The
study
2012 1.05 0.35 0.5 0.43 0.68 0.38 0.33 0.40 0.43 0.34 0.63 0.48
2011 0.85 0.35 0.3 0.88 0.30 0.38 0.43 0.38 0.28 0.45 0.45 0.53
2010 0.83 0.35 0.4 0.50 0.35 0.35 0.30 0.30 0.33 0.43 0.45 0.48
2009 0.70 0.80 0.70 0.70 1.00 0.80 0.70 0.40 0.70 0.60 0.60 0.70 Public
2008 0.60 0.80 0.50 0.80 0:50 0:50 0.40 0.50 0.40 0.40 0.40 Health
(Eg}i) 2007 0.70 0.50 0.40 0.70 0.60 0.70 0.40 0.70 0.50 0.70 0.50 and
2006 0.70 0.50 0.80 1.10 0.30 0.50 0.30 0.30 0.40 0.60 0.40 Enviro
2005 0.30 0.70 0.40 1.10 0.50 0.40 0.40 0.20 0.50 0.30 0.50 nment
2004 0.60 0.50 0.50 1.00 0.40 0.40 0.40 0.40 0.60 0.40 040  Rsaath
2003 0.45 0.50 0.50 0.80 0.60 0.40 0.40 0.40 0.50 0.50 030  Institite
2002 0.53 0.80 0.70 1.40 0.70 0.50 0.50 0.50 0.60 1.20 0.40
2001 0.49 1.20 0.90 1.70 1.10 0.80 0.80 1.10 0.90 0.90 0.40
2000 0.51 0.70 0.70 1.40 0.80 0.65 0.60 0.60 0.70 0.50 0.60
(continued)
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Table 17. The Results of Average Water Quality COD at Each Streams
(The study, Jeju Public Health and Environment Research Institute)

Division Sanji Oedo Ongpo Chango Dae Yerae Jung gang
wangsu mun jeong
2013 060 043 095 130 084 078 044 021
2012 0.83 1.21 14 2.98 2.13 1.58 0.98 0.78
2011 1.00 0.85 2.0 2.85 2.15 1.58 1.40 1.05
2010 1.60 1.20 1.1 2.15 1.63 1.50 0.85 0.65
2009 1.00 1.50 1.50 2.60 1.50 1.30 1.30 1.30
2008 1.20 1.80 1.80 310 2.20 1.60 1.20
(ncqg? ) 2007 1.00 0.80 1.00 3.00 2.70 1.30 0.80
2006 1.10 1.30 1.40 3.05 2.45 1.45 1.00
2005 105 105 126 3:63 258 138 0.90
2004 1.00 0.70 0.80 2.60 1.20 0.70 0.60
2003 1.03 0.90 1.00 1.80 1.00 0.90 0.70
2002 1.01 1.40 1.30 2.30 1.90 0.90 0.80
2001 1.02 1.15 1.15 2.05 1.25 0.90 0.75
2000 1.02 1.60 1.20 1.40 1.30 0.90 0.80
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Table 18. The Results of Average Water Quality SS at Each Streams
(The study, Jeju Public Health and Environment Research Institute)

Division Sanji Oedo Ongpo Chango Dae Yerae Jung gang
wangsu mun jeong

2013 013 026 041 063 107 045 018 012

2012 1.55 6.15 26 4.48 2.60 2.15 1.75 1.30

2011 0.95 0.90 0.8 2.35 2.93 2.15 0.78 0.98

2010 1.05 0.65 1.7 1.00 1.80 2.03 0.43 0.30

2009 1.10 1.00 0.70 1.20 0.40 0.60 0.20 0.50

2008 0.60 0.50 0.50 0.40 0.40 0.30 0.40

(mSgS] ) 2007 0.90 1.20 2.00 2.50 2.00 1.10 1.20
2006 1.90 1.60 1.20 2.00 1.10 0.70 0.60
—2005— 130072200246 0686—686——0.30
2004 1.00 1.10 2.30 2.20 1.10 0.80 0.60

2003 1.15 1.10 3.00 1.80 2.20 1.20 1.20

2002 1.038 1.50 3.30 3.70 2.60 1.60 1.20

2001 111 2.10 2.20 2.80 2.40 1.50 1.00

2000 1.09 1.30 240 2.30 1.40 155 0.90
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Table 19. The Results of Average Water Quality T-P at Each Streams
(The study, Jeju Public Health and Environment Research Institute)

Division Sanji Oedo Ongpo Chango Dae Yerae Jung gang
wangsu mun jeong

2013 005 003 007 007 005 004 002 005

2012 0.10 0.06 0.1 0.02 0.05 0.03 0.05 0.05

2011 0.14 0.06 0.1 0.03 0.08 0.03 0.05 0.06

2010 0.10 0.06 0.1 0.02 0.05 0.03 0.04 0.04

2009 0.12 0.05 0.08 0.02 0.06 0.02 0.04 0.04

2008 0.13 0.07 0.08 0.01 0.01 0.02 0.04

(nrng]) ) 2007 0.12 0.10 0.09 0.05 0.04 0.05 0.06
2006 0.16 0.10 0.11 0.10 0.10 0.11 0.08
—2005— 04— O01—0— 006+ 067F—668——0.07
2004 0.19 0.07 0.08 0.03 0.03 0.12 0.06

2003 0.16 0.06 0.11 0.04 0.03 0.05 0.08

2002 0.17 0.06 0.038 0.04 0.05 0.05 0.06

2001 0.17 0.06 0.09 0.04 0.04 0.05 0.07

2000 0.17 0.06 0.09 0.04 0.04 0.05 0.06
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Sanji

Oedo

Ongpo

Chango

Parameter BOD COD SS TP
BOD 1
COD -0.303 1 Jung
sS 0.182 0.083 1 Yerae fun
TP 0.143 -0.125 0.369 1
Parameter BOD COD SS TP
BOD 1
Gang
COD 0.268 1 )
SS -0.204 0.122 1 jeons
T_P -0.203 0.097 -0.013 1
Parameter BOD COD SE P
BOD 1
COD -0.189 1 Akgeun
SS 0.040 -0.286 1
TP -0.241 0.252 0.296 1
Parameter BOD COD SS TP
BOD 1
COD -0.384 1 Yeonoi
SS 0.169 0.217 1
T_P 0.375 -0.284 -0.180 1

Parameter BOD COD SS TP
BOD 1
COD -0.205 1
SS -0.120 -0.191 1
T_P -0.353 -0.072 0.136 1
Parameter BOD COD SS TP
BOD 1
COD -0.303 1
SS 0.182 0.083 1
TP 0.143 -0.125 0.369 1
Parameter BOD COD SS TP
BOD 1
COD -0.342 1
SS 0.310 0.482 1
TP -0.440 0.227 -0.086 1
Parameter BOD COD SS TP
BOD 1
COD 0.010 1
SS 0.143 0.540° 1
T_P 0.051 -0.003 0.081 1
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Table 20. Correlation result of at Each Streams

Parameter BOD COD SS TP Parameter BOD

Dac BOD 1 Dong BOD 1
ﬁﬁﬁﬁﬁﬁﬁﬁ COD -0.603 1 . COD 0.267

—_— S5 95 e b — S5 0.803™

T_P -0.416 0.481 0.393 1 T_P 0.266
Parameter BOD COD SS TP Parameter BOD

BOD 1 BOD 1
Yerae COD -0.487 1 Hyodon COD 0.045
SIS -0.063 =0.124 1 SS 0.262
TP 0.163 0.452 -0.019 1 T_P 0.025

_65_



A o A o A o g X 0 S o soON S N Ry o A o
e % = % = % wﬂwﬁoo.ww S = ) = o e %R
DHI;I DHI;I Dﬂ;l T N ;7_ _ﬁa _ﬁa DMM Dﬂ;l
oM g M oW - - + Q® g W
Sa [N’ Sa [T o[t %%SMQ %W N o L e CoNt
g S = T = L8 o Lo L2 L = M S =
Sy Sz S3 g22%8&y g7 22 3=z Sz
h_bﬁa Sﬁa Sﬁa TS,O_ﬂwo BD_l.BT.Sﬂu Sﬁa
g 13 13 doli= £5%ggp2ic L3
3 1 < D <
25 g8 2% Sv98zxgw I2&ITHE3T Q2
R 9 9,M Amﬂ &Bmﬁwmu_ _Z,ﬂ_mﬂqa,% Z,ﬂ
- <N © o0 O
a0 8% 88T e 237299 8~ &%y
S e 3 _ o o ® | T
S F & T HwTHEwY o b S oo T A TR o
= T G R G VS + S
g8 @ g . g8 @ S = o b 9 = o & o 3 3 & 3 @
O w X O g8 x 0 4 x 2 L aw @ 2 LS8 4A232% 3 -x
223 4335 437 0 X S % SL LS8 438
2 ° i 2 o i 2 7 B S R o X e o ¥ - oo R = = 2 ° i
i A o 0 oy A R e I b W A > 2 b ~ o
~ I "o S| o N o N " T = Nl D_1 ) ~ %
CrmbdadtontsSct e 933yt
S NroﬂONroﬁDNro v o = <0 ﬂoxos_ﬂoﬁ_ﬂoﬂ ~o
1 8 ) © ) 7 o 0 o o o X
PO gl g8 g® L ¥ D T 23 EE° 4
<0 N4 <0 % 2 <0 ' er Eﬁ =) o_a .uM ~X = U o*ﬂ = o*ﬂ 0 O X0 %0 o~ wr
NEE B S o~ N2 Q ﬂ?mﬂ EﬁOdgﬁOd o g N
2L TS P50 e L8aECamgdT
- - S il o e o o oo S % g S Ar
O R AP = S TN =< R - B
A Ca~e A N - = = # oo ox N = = N = = DR R A o
i o | T S B
TS o T S o TS E g a o g 8® TS
O O i o B _ _ Q )
ﬂﬂ_ o _1%11__ o mw_ O WT —~ T AR WOO\ Lmﬂ — % mw — H o O dw __1,%1_ o
M B G W g H g LW T S H F L% o L" R 5 0 W2
F 8 L I LRl w8 w® ST w8k 3SR I
Y Y S F BT B~ R U - Ao Ao S AR T E

BOD-COD 0.010, BOD-SS 0.143, BOD-T-P
— 66 —

1

P
T

=8 A8

5}

1

7~1

19

&
Tl

9]
0.051, COD-SS 0.540, COD-T-P -0.003, SS-T-P 0.081¢] ZA¥#}7} ===l om,

a

O
RS



COD-SS7}F 0.54
FAde At
LHERSE

T3 7 F5d A#As = BOD-COD 0.267, BOD-SS 0.803, BOD-T-P

(e}
o
i
o
s
haes
M
o2
Lo
0%
i
i
)
i
N
-~
D
Ir
iIh3
o
il
ki
e
off
2
22
i)

rlr
do
lo,
L)
4]
-3
>,
o
)
o
o
X
o
)

T
do
N
=2
>,
do
lo,
ot
poy
o
fr

0.266, COD-SS 0.309, COD-T-P 0.640, SS-T-P 05189 A#7} T om,
BOD-SS”7} 0.803, COD- T-P7F 06402 wi-$- A#A A= ko] AaaA Axt
7 EEEHAY. AEAS AFE e A3 EAAE 0.01(1%), 0.05(5%) oW <

0.025, COD-SS 0.156, COD-T-P 0.382, SS-T-P 0.235¢] A#7} =&Hom,
THAY IF e Fude HolA ¥kt

_67_



BOD - COD BOD - 5SS
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Fig. 14. Scatter diagram graph of Yeonoicheon.
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