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ABSTRACT

Effects of Acid Deposition and Runoff from the

Forest Area on Water Quality of the Juam Lake

Kim Nam-Jong
Advisor : Prof. Shin Dae-Yewn Ph.D.
Depar tment of Environmental Bioengineering,

Graduate School of Chosun University

Atmospheric pollutants were regarded as non-pointed source pollutants,
since nitrogen compounds such as ammonium and nitrate among atmospheric
pollutants influence on soil and water quality. It is significant to
measure precipitation amount and estimate nitrogen precipitation unit,
because chemical composition and precipitation amount within Juam basin
are different from other areas.

Qutflow characteristics of rainfall in forest area varied according to
tomography, geological features, species of trees, shape of forest trees
and humic deposit. Therefore the area of forest zone near Juam lake by
forest types was examined and outflow amount from forest =zone was
estimated through examining rainfall outflow rate by forest types.

Rainfall by time, outflow by forest types, area of survey zone and water
quality of runoff were investigated and unit pollutant loading factor by
forest types was calculated. Non-pointed pollutant loading of forest zone

near Juam lake estimated on the basis of those values could be applied as



basic data to establish the countermeasure for management of Juam basin.
We accomplished a comparative study on the water quality of runoff
from forest zone by forest tree types (broad-leaved, conifer, mixed and
herbage area), water form valley, 3 major streams flowed to Juam lake
and main stem of Juam lake. And the relationship between pollutants
from forest area and water quality of water from valley, stream and
Juam lake was investigated.

Conclusions of this study were as follows:

(1) Annual soluble cation amount among precipitation materials was Na' >
Ca®" > NH.' > Mg™ > K', and annual average concentration of each cation
was Na* 96.84ueq/L, which occupied about 35% of whole cation, Ca®'
74.71uea/L, Mg 58.05peq/L, NH, 53.94pea/L and K 19.92peq/L.
Annual soluble anion amount was S0~ > CI~ > NOs~ , and annual average
concentration was S04 73.63ueq/L, which occupied about 35% of whole
cation, Cl| 56.48peqg/L and NOs 10.84 ueq/L.

(2) Nitrogen precipitation amount of Juam basin was 78,714 kg/month(August, 2005),
44,763 kg/month(February, 2005) and 40,897 kg/month(April, 2005) in the order
of high amount and 11,960 kg/month(September, 2004), 12,972 kg/month(October,
2004), 14,907 kg/month(Decemoer, 2004), and 16,125 kg/month(November, 2005) in
the order of low amount. The difference between the highest and the
lowest month was about 6.5 times. The share rate of nitrogen loading
by forest tree types was 58.13% in conifer, 23.29% in mixed and 18.49%
in broad-leaved area. Monthly average nitrogen loading of Juam basin
during one year from September, 2004 was 31,879 kg/month and annual
loading was 382,547 kg/year .

_Xi_



(3) Water quality analysis results of runoff by forest tree types were as
follows.

- Annual BOD, CODw, and COD¢ concentration of runoff in conifer area
was high, and particle and biological recalcitrant compounds were
flowed highly.

- SS, T-N and T-P concentration was high in runoff from broad-leaved area, and
biological degradable compounds was flowed.

- Water quality of water from valley was maintained good under non-rainfall
and could be utilized as fresh drinking water. Through water quality
standard investigation, a countermeasure establishment was necessary
to secure a good quality of drinking water

- BOD, CODwn, and CODc: concentration of Bo—sung river was higher 1.5 times
than other 2 streams, and because of high T-N, and T-P concentration

in Songgwang stream, the management for this was necessary.

(4) Unit pollutants loading factor of non-pointed pollutants was the
highest in broad-leaved area as SS 160.7 kg/ha/ year, BOD 9.8
kg/ha/year, CODw, 14.2 kg/ha/year, CODc; 200.8 kg/ha/year, T-N 6.248
kg/ha/year, and T-P 0.178 kg/ha/year, while was the lowest in conifer
area as SS 29.5 kg/ha/year, BOD 6.0 kg/ha/year, CODw,» 7.9 kg/ha/year,
CODer 80.6 kg/ha/year, T-N 2.263 kg/ha/year, and T-P 0.122 kg/ha/year .

(5) Non-pointed pol lutants loading by forest tree types was the highest in
conifer area as BOD 127.10ton/year, CODw, 167.67ton/year, CODc
1,699.95ton/year, T-N 47.74ton/year and T-P 2.57ton/year, while SS
loading was the highest in broad-leaved as 1,078.60ton/year .
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(6) The physico-chemistry characteristics of humics are below.

- The SUVA(Specific Ultra—-violet Absorbance) of forest tree types was in
the order of an conifer, broad-leaved tree, herbage and mixed area.

- The SUVA of rivers was in the order of Bo-sung river, Songgwang stream
and Dong—bog stream.

- Middle and high molecular compounds were rich in soil, while low and
middle molecular compounds were in Juam lake.

- Humic materials in soil and Juam lake had similar structure
characteristics, and aliphatic and aromatic compounds were detected

in soil humics but not aliphatic compounds in Juam lake.

7) The correlation coefficient between DOC and Chlorophyll-a was significant
(R = 0.714). Although the upperstream and downstream of Juam lake were
affected by non-point source of forest reigons, SUVA in Juam l|ake was
low probably due to decomposition and transformation of the outside

origin substances inflowed.
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[SA=4
o=

BH= < ot

BOD(Biochemical oxygen demand) 9,021.01kg/d,

T-P(Total phosphorus) 549.16kg/dOIOd,
P, 2 EXHS EXIAHOM 22 2,063.77kg/d, 2,651.9%g/d=
SOHHNM 149.04 kg/d & =H LIEFSECE.

=
[

251252 BOD 4,439.54kg/d, T-N 3,282.21kg/d, T-P 251.08kg/d2 XAILIUCH® 0|=
H LIEERAOM, T-P

T-N(Total nitrogen) 4,228.56kg/d,

=
=



Table 2—-1. Production and emission loading in Juam basin(unit : kg/d)

[ tem BOD T-N T-P
. Production | Emission |Production| Emission | Production | Emission
Loading . . . . . .
loading loading loading loading loading loading
Total 9,021.01 | 4,439.54 | 4,228.56 | 3,282.21 549 .16 251.08
Living 789.31 553.88 214.09 208.28 25.16 32.7
Livestock
. 6,167.93 | 1,821.89 | 1,362.48 | 421.94 454 .66 149.04
farming
Land 2,063.77 | 2,063.77 | 2,651.99 | 2,651.99 69.34 69.34
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Fig. 2—1. Production and emission loading in Juam basin.
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EAFSRNHS BIE2EE 222 Pl =EUHME =0l 2t 082S,
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Ch. &2AFH0l CHEF EC(European Communities) &S sHER
2EH RYL= AAMHN ot 22 QHO A G-l 28 210ICtH.
Directive(Council Directive 80/778/EEC)= EC 3@ =0 CHoll =ICH oI
AMHE T2 50mg/LE AF™otD QUCH. OclD A XI& (Nitrates Directive
: Council Directive 91/676/EEC)UIAl= 1993 122 0HAl SIK20H & A2
S e QA 224 252 AMEEE XEZ, 50mg/LOIAS] AARS
AHAE 8206t UYe Kok, SHAAMEHR! =0l XIESHM0 CHoH  “F 2K
o (Vulnerable Zones)" 2 XIS 223 6tRACH ™

H=2 =LA (MAFF 5 Ministry of Agriculture, Fisheries and Food)2

1990 Ofl &Rl EA=EIF EC SHHAXIE AL B2 R4t U= 20l CHol
AMIELLIFHANAS ANEHCZ HdHoIR L, MAFF= 1994801 O &2 XNFL2Z
SHHOIRACH., 2=Xr2 S (Water Resources Act, 1991)0I Slall  "HAFAXY <22
ANELH U= 2= A=2HE2F AL 7290 XNE0l JULH, i XNE0=
O=22e JlX2de 0lds A2 =HAMAe A &40 CHof A2t
SEt=(ha)Y £55-652 24322 X301 RUCEH.
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SIS HIIRESES HIZSRA A H(Em)M SN UACHE
20 A eIt AEEZS HA HF=0 Y0 0] HI0A LEEZ0
8= FAEE =0 ESHO AF0 ST, 2= U] S0 RO
UG LESEU LMEEL0 EFE FAZE A2, Y4 Al FEH0 HAF=0l =& = =,
OHEl, 2, SA0 2L 2EQRYUTE =0l= ZUS Fsc®
BIELEE 2E=22 &M & SESEHE Table 2-201 LIEFLHRACH

Table 2-2. Situated and effluent shape of contaminant at non—-point source

Effluence

Situation

Source

Direct inflow

Content of water or air

Rainfall, Dry deposition, Dust,
Ground water, Spa water, etc

Sedimentary on
Sur face ground

Forest, Road, Roof, Farmland, Grass,
Grove, Park, Construction, Mine,
etc

Cling to leaves of
plants

Forest, Farmland, Grass, Grove

Indirect inflow

Deposited at
drainage

Stream, Drainage road
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ch. HEQERA HUARESS St
AJI0A MEE HAFEHS6HkKg/ha)s LE SO HEGHA HIELLEIIS
AETAL E 2= S HEW AlE MFSt J12H0 CHol AHldtst g2 Hzte g
gHot(kg/ha — kg/ha/3 )5t AbEstCH ®
Conversion method Calculation
Aoplication method of direct rainfall frequency| L = Nla
Valid rainfall L = la(Pa/pa)
OQutflow ratio L = Im(Qm/agm)
Outflow-weighting concentration L = N[la(Qa/ga)]
Notes) L : Annual loading am : Outflow during survey period
N : Annual outflow frequency Im - Average outflow weighting

concentration during survey period

la : Average loading per effluent ) \ 0
Pa : Annual average valid flow Qa : Average loading per effluent in a
pa : Average valid flow per effluent _ population )
in sample ga - Average loading per effluent in
Qm : Annual outflow sample
018 =g 0= L = la(Pa/pa)2 HASSSFoH0 108 Eo
fomm Ol&F 2t SYL2/A=D|2t0] 2222 S50 2510, AFYYLYL =
EE2 L = [aN2Z SHARELFO/REFEN SLRF+/HE Soted A
SIOACH Z22ZE0 Ot 2RI ECl UHR A2 ZRLT0NME 7
O OIor=oll ek Z2<& 10.0mm Ol &2t XSSl
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H4Z2 S£A& (humic acid)

1. IHRIIES2 I

AHASLIIS(Natural Organic Matter @ NOM)2 =MSEHO M2t LAESII=S
(Particulate Organic Matter : POM)1t =4 KJI=(Dissolved Organic Matter
DM ZE 2ERLH, ot 5429 ERII=S2 HEE2 DOMZ =THSHCE.

O %o Rll2z2= g8 KIIZ(Volatile Organic Carbon @ VOC), 2201&
212 (Col loidal Organic Matter : COM) S'70| UOM KAZ0 EXots %
9f 10% OI2HOICt.

StH, EZ=RJ|EtA(Dissolved Organic Carbon DOC)E ol & %_ﬁjlléﬁ
(Biodegradable Dissolved Organic Carbon @ B-D0C)2t HEdHA
Dissolved Organic Carbon : R-D0C)E =F& % QULt.

=

B-00C HEE2S 45 ASHEZYIE L 4

OtO
E
|T|'|
55
D
=
=
oo}
o
—
o
=
<

H=%l= DOC(Excretion DOC : E-DOC)OICt. HIWA ZXt0l & 0t0|
HEs, RIG S0lctd 2 AL IS = SI2H0 OIS0 2o 0l

H02 +E0AMO S5 W WA UEICH ©, R-D0CS 38t pxe &
UM UK UXIQH 0424 IHX Etat

tet e
=H?P50 UOM 4= D0Co HEE2S XIS
SEQIIEIADC)E T2 K92 EA0 S22 OHf 20 |Ld=e =20
(allochthonous) 2 E 010, Al29 2HMER2H SAVEC. Z2E €29
humic substance= HHAECZ cellulose?t ligning E&ol=s A=22 R

28 o ¥0| |cHstCt.
2|2 (al lochthonous) humic substancedt &, SAl, & S
BFO O, LHE D12 (autochthonous) humic substance= JHRSH S=0M ZA

T, M A2 S29 222E RS

_|

Hemicel lulose2t protein E&ote #LFA XF, proteindt chitinous
substanceE Eeol= =M S=2 #=F humic substancel =0 E& =L,



2. 1 KRIIS(NOM) 2 E2F S4

NOME 4A=+&Z = humic substance(humic aicd, fulvic acid)2 &+&2
(l= nonhumic substance(OOI- A, HHEHA S MEFG] JHsSst statE)2 =& 0
Humic substance= A==d0| 0= 2ot &=, S&O0 2o MHEI| #2 EtH
nonhumic substance= &=&0| 2ot S&, SO0l 2ol & MH &K &Z=C.
ANSWX=  humic substancedt A=S2AMSHA=ZEZ A=SEO X EH,
nonhumic substancex=
DECZM 224101 SItot

|
o
og
2
i)l
o
o
n

Z20 humic substance E£Ct
DBPs(Disinfection By-Products)S M A&SHCHD
UCEH. ESH nonhumic substance= M=EdH&
Carbon : BCOD)Sl HIZO0l =1 SH2I0F &0

substance 2L+ &2 HO|CH.

g, "HeREs, 2, H=s gl €2 J=Mge Hog=s
S8 22 22 24 stgs L= NS 2 getE 2548, 2Oo6lE
SO G RAEE 27 Jtsotlt

=
Humic substance= o0 Mct humic acid, fulvic acid % humin2=Z2
2 UCt. Humic acid= ZII0l= SoHA0ILE &t HEL D20 =842
, fulvic acide &tk FII0l 25 Solldel =&, huming &t &I
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SHM S35 =AY (spectrophotometric analysis)2
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SSLE THWFP(Trihalomethanes formation potential)2l =28 S0l UCH.
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SWWARI2 2ZRJI=2 =20 Mt Zet&ICH. UV/00C HICl 2A(SEs HEo|
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Table 3-1. Location and geographical status of stand for forest
structure investigation in Juam basin
Sea | | Azimut Sl
Stand Location ea leve ZITU n ?pe
(m) (") (")
Stand 1 Chunnam Suncheon city . 310 260 o8
Songgwang-Myon Daeheung-Ri
Pine Stand 2 Chunnam Suncheon C|ty. 200 260 0
forest Songgwang-Myon Usan-Ri
Stand 3 Chunnam Hwasun—Gun Nam-Myon 210 100 8
Bokkyo—Ri
Stand 1 Chunnam Suncheon city . 180 130 i
Songgwang-Myon Daeheung-Ri
Oak
fores! Ch H Gun Nam-M
Stand 2 unnam' wasun-Gun Nam-Myon 290 080 »
Sasoo-Ri
Stand 1 Chunnam Suncheon city . 340 a5 19
) Songgwang-Myon Daeheung-Ri
Pine—-oak
forest oh Sunch "
Stand 2|~ Lnam suneheon eity. 190 310 16
Songgwang-Myon Usan-Ri
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Table 4-1. State of collection

Date g:ﬁf”ﬁb zg$8{?éé Reference

2004.05.30 O rain (28.7mm)

06.19 rain (82mm)

07. 2 O cloudless

07.16 O past two days rain (39+175mm)

07.29 O past one day rain (338mm)

08.17 O past seven days rain (27mm)

09.03 O cloudless

09.17 O rainfall from 9/15 (Total 105mm)

10.03 O cloudless

10.31 O cloudless

11.13 O three days age rain (52mm)

11.28 O two days age rain (9.5mm)

12.28 O cloudless
2005.01.30 O 1/26(3.7mm)

02.18 O 2/14(7.2mm), 2/15(16.9mm) 2/16(2.5mm)

03.19 O 3/16(5.8mm), 3/17(18.3mm)

04.27 O cloudless

05.20 O 5/17(48.2mm), 5/18(15.9mm )

06.06 O 6/1 (29.6mm)

07.02 O rainfall from 6/28 (6.28~7.4)

07.27 O 7/26(2.9mm)

08.01~03 O 162.3mm during surveyed period

08.07~08 O 184.5mm during surveyed period

08.10 O 8/9(19mm) 8/10(2.7mm)

09.09 O cloudless

10.14 O cloudless

11.23 O cloudless




3. ZAXE

ZAKEL MFHE MNEXEQ QLAREEN A0 018 XYW =& 4
SS9l =H0| 20|88 NEES JI=2/XOZ2 = 100 ZAF NIES HAAGISC
AEXEE = A S s NS & =589, g9, =2XE
QU FHLXEIXH O P20 22 1JHAR AHKIE, HEee UEL], SZAF 2
NMX= S 3M KNE2 HEGtLD, otaxsE A, 58 L BEHAXNE 22
1HAR 30 XI&ES dAGHHLCH

A RO FRAE49 AXIE Table 4-22 Fig. 4-20i LIEFLHACH
Table 4-2. Location of investigation points

Division Name of a place Point
F1 Dae Heung Ri East longitude 127° 14' 38.67"
(mixed area) North latitude 34° 56' 00.83"
F2 Dae Heung Ri East longitude 127° 14' 53.46"
(Broad—leaved tree)| North latitude 34° 56' 06.97"
Forest 3 Dae Heung Ri Fast longitude 127° 15' 12.32"
(Herbage) North latitude 34° 56' 12.47"
F4 Dae Heung Ri East longitude 127° 15' 26.36"
(conifer) North latitude 34° 56' 22.99"
Vi Dae Heung Ri East longitude 127° 14' 53.46"
(Join of forest) | North latitude 34° 56' 12.47"
East longitude 127° 16' 33.15"
Valley | V2 | Songowang temple |\ v otitude 34° 00' 03.87"
. East longitude 127° 08' 53.69"
V3 Kachi valley North latitude 34° 58' 14.38"
S Songgwang triburary| East longitude 127° 15' 50.67"
(E-ub bridge) North latitude 34° 58' 19.26"
Strean 0 Dongbok triburary | East longitude 127° 06' 18.71"
(Jangjeon bridge) | North latitude 35° 00' 55.50"
33 Bosung triburary | East longitude 127° 09' 56.65"
(Youlbyon bridge) | North latitude 34° 51' 42.91"
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F3 ==X4
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Vi ti&el
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Fig. 4-2. Points of investigation.
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Table 4-3. Analytical methods on each item

Parameter Analytical method
Flow Calculated with survey flow and cross section of water way
Current ?T;xe%evé:TUglg;o flow meter (AEM-1D) and rotary type
Water TOA pH METER HW-14P, on the spot
temperature
pH TOA pH METER HM-14P, on the spot
00 YS| MODEL 58 DO METER, on the spot
BOD Winkler method azide modification(5-day BOD test)
CODun KMnOs method(acid condition)
CODcr K:Cr20; method(acid condition)
TS Gravimetric method
T-N UV-Vis spectrophotometric method
T-P UV-Vis spectrophotometric method
D0C U-persulfate oxidation(Dohrmann, DC-180)
UVas4 UV spectrophotometry(Shimadzu, UV-160A)
Anion, Cation lon chromatography(DX-500, Dionex)
Algae bbe Fluoro probe

Table 4-4. Analytical condition of ion—chromatography

Division Anion Cation
20mM MSA
Eluent 1.8mM NazCOs + 1.7mM NaHCOs (Methane Sul fonic Acid)
Elon rate 2.0me/mim 1.0m¢/min
column AG4A-SC Guard Column CG12 Guard Column
AS4A-SC Separated Column CG12 Separated Column
Suppressor . ASRS. . CSRS
(Anion Self Regeneration Suppressor) | (Cation Self Regeneration Suppressor)
Detector Conductivity Cell Detector Conductivity Cell Detector
output range 104s 104s
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Table 5-1. Concentration of solution element for acid deposition
(Unit : peaq/L)

Precipit Cation Anion
Date | ation | pH | Total " " o o " - - -
(mm) Total Na K Mg Ca NHs | Total Cl NOs S04

04/06 | 315.0 |6.12|377.27| 295.74 | 94.35 | 23.59 | 40.00 | 92.00 | 45.80 | 81.54 | 31.83 | 3.87 | 45.83

04/07 | 719.0 |6.23|438.64] 355.06 | 109.13 | 31.79 | 75.83 | 86.00 | 52.30 | 83.58 | 43.94 | 3.39 | 36.%5

04/08| 419.0 |6.21|408.34| 348.09 | 85.65 | 22.05 | 77.50 | 94.00 | 68.89| 60.25 | 30.14 | 1.77 | 28.33

04/09| 384.2 |6.22|303.72| 253.54 | 66.52 | 18.46 | 45.00 | 78.00 | 45.56 | 50.18 | 27.04 | 2.10 | 21.04

04/10| 19.0 |6.13|385.64]| 293.84 | 89.13 | 27.44 | 47.50 | 92.00 | 37.78 | 91.79 | 44.79 | 2.42 | 44.58

04/11] 78.7 |6.32|311.471230.28 | 59.13 | 23.59 | 52.50 | 58.50 | 45.56| 72.20 | 40.28 | 1.29 | 30.63

04/12| 31.8 |6.21]423.371298.45 | 90.30 | 19.29 | 54.30 | 89.00 |45.56 | 124.92 | 57.00 | 2.02 | 65.90

05/01| 9.7 |6.22|5%0.14]408.06 | 112.20 | 20.27 | 98.70 | 108.00 | 68.89 | 182.08 | 89.60 | 3.18 | 89.30

05/02| 36.7 |6.12|721.26] 409.06 | 183.04 | 19.74 | 32.50 | 131.00 | 42.78 | 312.20 | 110.14 | 57.10 | 144.9%6

05/03| 24.6 |6.23|387.141225.13 | .17 | 22.56 | ND | 61.50 | 48.89| 162.01 | 63.94 | 12.55 | 85.52

05/04| 127.7 |6.24|437.46] 248.11 | 103.48 | 13.08 | ND | 66.00 | 65.56 | 189.35 | 82.99 | 8.03 | 98.33

05/05| 101.5 |6.32|401.95] 237.09 | 101.74 | 18.46 | ND | 43.00 | 73.89 | 164.86 | 56.17 | 13.34 | %.3

05/06| 47.5 |6.13]360.87]212.79 | 92.17 | 16.67 | ND | 39.50 | 64.44] 148.09 | 52.14 | 10.05 | 85.90

05/07 | 220.7 |6.33|327.20] 195.46 | 83.70 | 18.21 | ND | 38.00 |50.56| 131.74 | 27.24 | 12.85 | 91.65

05/08 | 257.5 |6.21|3%.43]330.37 | 83.48 | 21.28 | 75.83 | 92.00 | 57.78| 62.06 | 26.48 | 5.16 | 30.42

05/09| 77.0 |6.25241.11] 153.03 | 36.65 | 8.41 | 11.58 | 53.05 | 43.33| 88.08 | 24.56 | 18.29 | 45.23

05/10 | 13.8 |6.35]286.39] 149.45 | 54.26 | 10.31 | 13.92 | 34.85 | 36.11| 136.94 | 33.41 | 24.95 | 78.58

05/11] 45.1 |6.11/259.59| 151.63 | 53.52 | 14.62 | 13.00 | 26.60 | 43.89 | 107.96 | 38.31 | 15.48 | 54.17

ML 111.6 (6.22] 420.22| 279.26 | 96.84 | 19.92 | 58.05 | 74.71 | 53.94 | 140.96 | 56.48 | 10.84 | 73.63

average
Total | 1,336 - 5’032'6 3,351.17|1,162.07| 239.05 | 406.33 | 896.50 | 647.22 | 1,691.48| 677.81 | 130.00 | 883.58

Max. | 719.0 |6.35|721.26| 409.06 | 183.04 | 31.79 | 98.70 | 131.00 | 73.89 | 312.20 | 110.14| 57.10 | 144.%6

Min. | 9.70 |6.11|241.11] 149.45 | 36.65 | 8.41 | 11.58 | 26.60 | 36.11| 50.18 | 24.5%6 | 1.29 | 21.04

Note) ND : Not Detected
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Fig. 5-1. Variation of ion concentration in acid deposition.
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E 2 22 2004= 8F(31.91kg/ha), 20044 7&(22.93keg/ha),
20054 8& (22,80 kg/ha), 20054 23 (20.44kg/ha), 20054 6&(16.37kg/ha),
2005 4E(14.05 kg/ha)el =011, M2 £2 20044 9= (3.59kg/ha), 20044
112 (5.34kg/ha), 20044 6 (5.54kg/ha), 2005E 7 (6.72kg/ha)2l &2=2

e @22 230 I8 B2 20 & 982 Xt0IE LHEFLHRACE.

J

=E24d0l=22 Zotgdz 7, 88l 1~ 0 =10 91230 A LEE =0,
=g, g AAEE & HEN HE S0l 2 22z 20,

20048 QERH 18 S 284 L0229 SIS Na'(25.34kg/ha),
Ca” (17.31kg/ha), NHi'(11.42kg/ha), K'(8.74kg/ha), Mg”'(5.10ke/ha) =22 =10,
+24 30122 Y52 50,7 (38.83ke/ha), CI7(22.09keg/ha), NOs (7.54kg/ha)
=02 =) UEGCH.

200443 QREH 1@ SOt TAS AN Ao 24 ¢
kg/ha, =84 20|22 68.46kg/hallli, £840/=2° & A5t 136.36ke/ha
Ol ACH.



Table 5-2. lon concentration of deposition to the Juam basin
(Unit : kg/ha/month)

Precipitation Cation Anion

Date Total

(im) Total | Na" | Cca®* | Mg® | K" | NHs" |Total | NOs~ | SO | CI°
04/06 315.0 554 1352|123 | 1.04 | 0.27 | 0.52 | 0.47 | 2.02 | 0.14 | 1.24 | 0.64

04/07 719.0 22.93115.50 | 5.31 | 3.64 | 1.93 | 2.63 | 1.99 | 7.43 | 0.44 | 3.68 | 3.30

04/08 419.0 31.91123.31| 6.67 | 6.37 | 3.15 | 2.91 | 4.20 | 8.60 | 0.37 | 4.61 | 3.62

04/09 384.2 3.59 | 2.55 | 0.76 | 0.77 | 0.27 | 0.36 | 0.41 | 1.04 | 0.06 | 0.50 | 0.47

04/10 19.0 6.41 |1 3.94 | 1.30 | 1.177 | 0.36 | 0.68 | 0.43 | 2.46 | 0.10 | 1.36 | 1.01
04/11 78.7 5341332 |09 |0.79|0.43|0.62 | 0.56 | 2.02 | 0.05 | 1.00 | 0.97
04/12 31.8 7.24 |1 3.86 | 1.32 | 1.13 | 0.41 | 0.48 | 0.52 | 3.37 | 0.08 | 2.01 | 1.29
05/01 9.7 183.78 7.02 | 2.28 | 1.91 | 1.04 | 0.70 | 1.09 | 6.76 | 0.17 | 3.78 | 2.81

05/02 36.7 20.441 7.73 | 3.71 | 2.31 | 0.34 | 0.68 | 0.68 | 12.71| 3.12 | 6.14 | 3.45

05/03 24.6 10.82 4.51 | 1.87 | 1.09 | ND | 0.78 | 0.78 | 6.31 | 0.69 | 3.62 | 2.00

05/04 127.7 14.83]1 5.90 | 2.60 | 1.44 | ND | 0.56 | 1.29 | 8.93 | 0.54 | 5.16 | 3.22

05/05 101.5 8.03 3.33 1.4 |05 | ND | 0.46 | 0.84 | 4.70 | 0.53 | 2.91 | 1.27

05/06 47.5 16.37 | 6.83 [ 3.07 | 1.14 | ND | 0.94 | 1.68 | 9.54 | 0.90 | 5.97 | 2.68

05/07 220.7 6.72 1 2.81 ] 1.3 | 0.48| ND |0.45| 0.58 | 3.91 | 0.51 | 2.79 | 0.61

05/08 257.5 22.80116.10 | 4.73 | 4.53 | 2.24 | 2.04 | 2.56 | 6.70 | 0.79 | 3.59 | 2.31

05/09 77.0 8.02 | 3.45|0.92| 1.16 | 0.15 | 0.36 | 0.85 | 4.57 | 1.24 | 2.37 | 0.95

05/10 13.8 8.53 12.79 | 1.10 | 0.61 | 0.15 | 0.35 | 0.57 | 5.74 | 1.36 | 3.33 | 1.05
05/11 45 1 7.23 1289 | 1.09|0.47 | 0.14 | 0.50 | 0.70 | 4.34 | 0.85 | 2.29 | 1.20
Average 111.6 11.36| 5.66 | 2.11 | 1.44 | 0.73 | 0.73 | 0.95 | 5.71 | 0.63 | 3.24 | 1.84
Annual
" 1,339.6 |136.36]67.90|25.34 | 17.31| 5.10 | 8.74 | 11.42 | 68.46 | 7.54 | 38.83 | 22.09
ceposition
Max. 719.0 31.91|23.31| 6.67 | 6.37 | 3.15 | 2.91 | 4.20 | 12.71| 3.12 | 6.14 | 3.62
Min. 9.70 3.59 | 2.55 | 0.76 | 0.47 | 0.14 | 0.35 | 0.41 1.04 | 0.05 | 0.50 | 0.47

Note) ND :Not Detected
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SOl NH/-N 25t22 8.89ke/ha/year 2
TAEIACH, ' NHI-N 2BHRE= 20054 82 (1.99kg/ha), 20054 62
(1.31kg/ha), 2005 42 (1.00kg/ha), 2005 12 (0.85kg/ha)0l 210, 2004
921(0.32kg/ha), 2004 10 (0.34kg/ha), 2004 122 (0.41kg/ha), 2004 11
(0.43kg/ha) 0l =ASD, JIE 2 L =S 29| XH0l= 2 6HHOIRALCY.

HEXMOZE HEH(6~6)0 A0 JIISE(~122)0 =20, 242, sBX
HIZ2 AP, K22l SAAIA 2 HEO 2 &0l 2 A0 LQICt,

20044 9RSH 14 S0t Stete 1.64keg/ha/year 2
EAEIACH, Y NOogs-N AGHEH= 20058 22 (0.71kg/ha), 20054 62
(0.20kg/ha), 2005 82 (0.18kg/ha), 2005 32 (0.15kg/ha)0l 21, 2004E
9%, 118 ¥ 20054 1&(0.01kg/ha), 2004 102 (0.02kg/ha)0ll =AM,

JHE 2 g1 A2 €2 X0l= 2F 148101 ULk,
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Table 5-3. Nitrogen emission inventory of deposition to the Juam

basin (Unit : kg/ha/month)
Date Prec |([?n| mt)at ion Tooft adlepNoiStirtoigoenn NHe =N NOs N
04/06 315 0.39 0.36 0.03
04/07 719 1.65 1.55 0.10
04/08 419 3.35 3.27 0.08
04/09 384.2 0.33 0.32 0.01
04/10 19 0.36 0.34 0.02
04/11 78.7 0.44 0.43 0.01
04/12 31.8 0.41 0.41 OF
05/01 9.7 0.86 0.85 0.01
05/02 36.7 1.24 0.53 0.71
05/03 24.6 0.75 0.60 0.15
05/04 127.7 1.12 1.00 0.12
05/05 101.5 0.78 0.66 0.12
05/06 47.5 1.51 1.31 0.20
05/07 220.7 0.56 0.45 0.1
05/08 257.5 2.17 1.99 0.18
05/09 77 0.94 0.66 0.28
05/10 13.8 0.76 0.45 0.31
05/11 45 .1 0.73 0.54 0.19
Average 111.6 0.88 0.74 0.14
deégg‘fﬂon 1339.6 10.53 8.89 1.64
Max . 719.0 3.35 3.27 0.71
Min. 9.7 0.33 0.32 0.01

Note) DF : Detecting Failure
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Fig. 5-2. Variation of nitrogen emission inventory to the Juam basin.
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Ol ZEE S0 XEESS S0 BHGH0 thaY o2t 2.377kgol =

20 HA EIACH TARZ IR 2XIotH, ez EX0ls & 25 deg=z
EAQ A0 SHEAIE AAotH 2Ads 242 HE0| ot 0F stlt.
HELHRACZAN WIZREH AL ot ReEs M&8Uot=0 28t
HAHZO 2otef=2 dEol &t=Eot)| ®lolMdeE ddeot2E #I12F S3E &
b OtLlct Atd2ZotE2 2MUHAHALIS, s S48, HEHANGHE XM=
Ststd EH Y ML &8 52 HIUS| A 2t U
Table 5-4. Forest area in the Juam basin (unit : ha)
Group
Conifer Broad-leaf Mixed Meadowland
Bamboo | Grass and
forest forest forest
Total farmland
36,650.93 | 21,093.65 6,709.99 8,451.05 214.95 | 34.24 147 .5




Table 5-5. Nitrogen loading classified by forest tree types to the Juam basin
(Unit : kg/month)

. Broad-leaf Herbage Conifer
Classification Mlx?g1?rea area area area Total
(F2) (F3) (F4)
04/06 3,318 2,634 13 8,282 14,248
04/07 13,950 11,076 57 34,818 59,901
04/08 28,322 22,487 115 70,691 121,616
04/09 2,785 2,211 11 6,952 11,960
04/10 3,021 2,399 12 7,540 12,972
04/11 3,755 2,982 15 9,373 16, 125
04/12 3,471 2,756 14 8,665 14,907
05/01 7,291 5,789 30 18,198 31,308
05/02 10,425 8,277 42 26,019 44,763
05/03 6,413 5,091 26 16,006 27,536
05/04 9,524 7,562 39 23,772 40,897
05/05 6,555 5,205 27 16,362 28,148
05/06 12,751 10,124 52 31,827 54,755
05/07 4,765 3,784 19 11,894 20,462
05/08 18,331 14,555 74 45,754 78,714
05/09 7,976 6,333 32 19,907 34,248
05/10 6,374 5,060 26 15,908 27,368
05/11 6,197 4,920 25 15,468 26,610
Average 7,424 5,895 30 18,530 31,879
Total 89,088 70,735 361 222,363 382,547
% 23.29 18.49 0.09 58.13 100
Max. 28,322 22,487 115 70,691 121,616
Min. 2,785 2,211 11 6,952 11,960
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Total
294.7
283.4
334.5
373.5
321.5

Ca™
126.0
100.7
105.7
121.1
113.4

Mg™
13.8
141
48.9
62.0
34.7

Cation( yea/L/month)

Na"
154.9
168.6
179.9
190.4
173.5

Total
170.0
170.0
206.5
198.3
186.2

S04~
73.9
61.4
79.9
77.1
73.1

NOs
7.4
6.8
10.3
7.5
8.0

Anion( peg/L/month)

Cl

88.7
01.8
113.7
105. 1

1

(F1)

Area
Broad-|eaved
area(F2)
area(F4)
Average

Table 5-6. Year average value of ion concentration classified by forest area
Conifer
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Table 5-7. NOz =N emission inventory of classified by forest
(Unit: g/ha/day)

Date Preci(([)“imt?tion " Tot.al' MTlrxeeed Broa?;éiaved Herbage Conifer
position (F1) (F2) (F3) (F4)
04.06 315.0 24.36 9.12 12.88 NC 2.36
07 719.0 2.82 0.86 1.48 NC 0.48
08 419.0 0.76 0.18 0.57 NC 0.01
09 384.2 15.54 2.23 3.56 3.17 1.21
10 19.0 23.08 0.16 0.32 1.23 0.21
11 78.7 18.75 0.88 0.70 1.50 0.21
12 31.8 19.74 0.29 0.32 0.06 0.07
05.01 9.7 45.82 0.71 0.68 0.07 0.17
02 36.7 41.17 0.68 0.19 2.70 1.57
03 24.6 39.36 1.11 1.23 1.58 0.35
04 127.7 51.61 0.81 0.56 2.65 0.43
05 101.5 31.01 1.95 1.78 0.35 0.42
06 47.5 56.04 0.41 0.19 1.03 0.02
07 220.7 21.98 5.77 4.88 4.58 2.88
08 257.5 72.33 0.77 0.70 0.60 2.29
09 77.0 1.79 DF 0.73 1.24 DF
10 13.8 6.30 1.58 2.49 1.88 0.35
11 451 13.69 1.33 0.66 1.92 9.78
el | 1116 | 3636 .27 .31 .69 1.23
Total 1339.6 436.33 19.04 19.69 25.42 18.44
Max. 719.0 72.33 9.12 12.88 5.94 9.78
Min. 9.7 0.76 0.06 0.02 0.06 0.01

Notes) NC : Not collected, DF : Detecting Failure
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Table 5-8. Nitrogen loading classified by forest the Juam basin
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Fig. 5-7. Variation of ion concentration to valley stream.
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Table 5-9. Forest area in the Juam basin

Group Vegetation Area(ha) Percentage(%)
P. densiflora 11,265.45 30.7
Pinus rigida 6,962.95 19.0
Conifer Pinus koraiensis 381.54 1.0
forest Cinara laricicola 40.61 0.1
Pinus densiflora 2,443.10 6.7
sub total 21,093.65 57.5
Quercus 377.36 1.0
Castanea crenata var 467 .71 1.3
Broad-leaf
forest mixed broad-leaf 4,974.85 13.6
artificial forest 890.07 2.4
sub total 6,709.99 18.3
Mixed mixed needle 8 451,05 03 1
forest broad-leaf forest
Bamboo bamboo 214.95 0.6
Grass grass 34.24 0.1
Meadow| and meadow wi thout 43.63 0.1
forest
Farmland farmland 103.42 0.3
Total 36,650.93 100.0
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TS 7 AMEAX A 22 JHE 2 Table 5-101 2 L.

TS 7REQ = A0 AUREYH, HUREH, ALIS-ZFURES dHEC2
£ [, 4552 Z5= 610~1,502/ha0IUCH, FEE o119 18I &
2F 11.8~14.8m, 12.6~26.7cmOIALH. S=FLE2 UM F2| SH &l 81
HHAEZ2 14.42-37.70m /ha0IACH. 52 &= L= 1,050~3,2502 /ha0l U2 H,
ot=s2 11,000~23,4002 /haOl *AULt.

Table 5-10. Outlook of stand for forest structure investigation of Juam basin

Pine grove Oak grove Pine-oak grove
Classification
Stand 1| Stand 2 |Stand 3|Stand 1|Stand 2|Stand 1|Stand 2
Density (tree/ha) | 1,200 1,550 910 650 1,100 610 850
Average height(m) 13.5 12.8 11.8 14.8 13.2 12.7 13.4
Upper | average diameter at
breast height (cm) 20.0 14.6 23.1 23.9 12.6 26.7 19.7
Breast height cross
section(m /ha) 37.70 | 25.95 | 37.39 | 29.22 | 14.42 | 34.14 | 26.16
Density(tree/ha) 3,200 1,050 | 3,250 | 2,900 | 3,050 | 2,950 | 2,350
Average height(m) 5.7 41 3.7 5.8 5.8 5.4 4.7
Middle| average diameter at
breast height (cm) 3.9 2.1 2.2 3.1 2.3 2.9 2.4
Breast height cross
section(m /ha) 5.47 0.42 1.39 2.54 1.57 2.38 1.18
Density(tree/ha) | 11,000 | 23,400 | 21,800 | 14,600 | 15,400 | 13,200 | 18,400
Lower
Average height(m) 1.5 1.5 1.4 1.2 1.3 1.5 1.2
FAS Y AURS AEFX TAF 29| £=2A5Y AMUS2XE Table 51101
LIEHHRULCH. AURE2 3 A2 25 4S0HM ALSIH ©HEYE ESOIULCH
22 19 SSUME 2UR, “2USR, ASFdl, 252 S0l 250t ULH,
otEliME EFZ, Jdd S0 RES0IRUCH. L2 29 SSWM= A=2ILIZ,
Jgel, DU, “ellUR S0l &80t UCH, SIS0M=E ALl 2ES
OIACH &F 32 SS0UM=E =2=UR, JUHBHEUSR, SelMUR, 2S5 S0l
Sgotld ULH, oFslM=E &EHIt LESOIULCE



Table 5-11. Importance percentage(%) by canopy of stand for pine forest
structure investigation in Juam basin
Species of trees Stand 1 Stand2 Stand 3
Upper | Middle | lower | Upper | Middle | lower | Upper | Middle | lower

P. densiflora 100.0 | 8.7 - 100.0 - - 100.0 | 8.6 -
Q. aliena - 1.7 - - - - - - -
Q. variabilis - 16.9 - - - - - - -
Q. mongolica - 2.1 - - - - - - -
Q. serrata - 2.6 - - - 16.7 - 2.2 12.9
Q. acutissima - - - - 24.9 1.3 - 2.0 1.8
R. trichocarpa - 2.7 6.6 - 3.0 1.2 - - -
S. koreana - 12.9 - - - - - - -
J. rigida - 4.6 3.9 - 4.4 1.2 - 23.3 0.8
S. japonica - 5.0 - - - - - - -
C. laxiflora - 7.1 - - 4.4 - - - -
F. sieboldiana - 12.2 | 12.1 - - - - 12.6 | 15.5
R.mucronulatum - 1.7 21.0 - 14.8 | 44.4 - 0.9 45.5
R. schlippenbachii Mex - 18.8 | 45.0 - - - - - 2.0
P.macropoda Hara - 3.0 - - 3.0 - - 29.8 0.8
L. erythrocarpa - - 5.4 - - - - - -
L. obtusi/oba - - 1.7 - - - - - 3.1
S. china - - 4.5 - - 13.9 - - 11.8
0. lotus - - - - 14.8 - - - -
S. qhimarsis for. pilosa - - - - 20.2 - - 17.9 1.3
L. bicolor - - - - 3.0 7.3 - - -
L. maximowiczii - - - - 7.7 - - - -
S. paniculata - - - - - 2.2 - - -
l.kirilowii - - - - - 6.1 - - 4.5
F. rhynchophy!/a - - - - - 1.2 - - -
C. coreana - - - - - 4.5 - - -
V.erosum - - - - - - - 2.7 -

Total 100 100 100 100 100 100 100 100 100

Notes) P Py Q Queraus A s S Sewatia J- dnjpers S: Styrax C: Garpins

F. Fraxinus R: Rhododendron P: Pseudo L: Lindera S Smilax D: Diospyros
Indigofera C: Corylopsis V: Viburnum

S Symplocos L: Lespedeza |/
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Table 5-12. Importance percentage(%) by canopy of stand for oak forest
structure investigation in Juam basin

) Stand 1 Stand 2

Species of trees - -

Upper Middle lower Upper Middle lower
Q.variabilis 100.0 14.9 - 34.6 - -
Q. serrata - - 1.0 35.0 23.2 5.0
Q. aliena - - - 10.4 - 1.7
Q. acutissima - - - 20.1 4.0 -
S. Jjaponica - 17.6 - - 16.3 1.4
P.macropoda Hara - 13.1 - - - -
R. trichocarpa - 18.8 - - 37.3 6.8
S. Kkoreana - 0.9 - - - -
R. schlippenbachii Max - 1.2 6.3 - - -
;‘.//asaa‘zmms/s for. B 5 0 o8 B _ _
P. sargentii - 2.9 1.5 - - -
V. erosum - 6.7 3.1 - - 5.3
Z. schinifol ium - 0.9 - - - 2.3
Z. serrata - 16.1 - - - -
L. obtusifolium - 1.6 1.0 - - 1.8
S. incisa - - 28.8 - - 22.4
R. mucronulatum - - 30.8 - - 26.0
F. sieboldiana - - 2.9 - - -
S. ¢china - - 3.6 - - 3.4
C.heterophylla var - - 3.0 - - 1.0
L. bicolor - - 1.8 - - -
D. glabrata - - 1.8 - - -
Rosa multiflora - - 0.8 - - -
Euonymus alatus - - 3.6 - - -
Akebia quinata - - 4.8 - - -
S. suffruticosa - - 0.8 - - -
Euonymus alatus - - 1.8 - - -
L. maximowiczi i - - - - 2.9 12.7
Acer ginnala - - - - 6.5 -




Species of trees St.and 1 St.and 2
Upper | Middle lower Upper | Middle lower
Sorbus alnifolia - - - - 9.9 -
Smilax sieboldi i - - - - - 1.2
C. faponica Thunberg - - - - - 1.4
L. cyrtobotrya - - - - - 1.7
J. rigida - - - - - 0.8
L. erythrocarpa - - - - - 1.4
Celtis sinensis - - - - - 1.0
A. brevipedinculata var - - - - - 1.7
R. crataegifolius - - - - - 1.4
Total 100 100 100 100 100 100

Notes) @ - Quercus S - Styrax P @ Pseudo R @ Rhus S . Stewartia R-Rhododendron

S Symplocos P . Prunus Vo Viburnum Z ; Zanthoxylum Z @ Zelkova

S Smilax C: Corylus L - lLespedeza 0D : Deutzia S - Securinega

S
L - Ligustrum S : Stephanandra R . Rhododendron F = Fraxinus
S
L

‘Lespedeza C . Callicarpa J: Juniperus A :Ampelopsis R - Rubus




Table 5-13. Importance percentage(%) by canopy of stand for pine—oak
forest structure investigation in Juam basin
Stand 1 Stand 2
Species of trees
upper middle lower upper middle lower
P. densiflora 56.7 - - 62.2 - -
Q. variabilis 35.3 18.1 - - - -
Q. acutissima 8.1 - - 37.8 1.2 -
Q. serrata - 0.9 1.4 - 4.0 16.7
Q. aliena - - - - 16.7 6.3
S. koreana - 15.3 8.8 - - -
P.macropoda Hara - 12.5 3.2 - 2.4 -
R. trichocarpa - 10.0 5.5 - 19.8 5.3
S. japonica - 20.2 7.8 - 34.5 2.5
S, dhiresis for. pilosa - 2.0 8.5 - 1.7 -
C. laxiflora - 13.7 1.7 - - -
C. crenata var - 1.6 - - - -
P. sargenti/ - 2.1 - - 2.8 -
L. obtusi/oba - 2.4 9.5 - - -
R. mucronulatum - 1.2 13.0 - 2.9 3.8
F. siebol/diana - - 19.3 - - -
S. china - - 4.2 - - 2.1
V. erosum - - 9.4 - - -
L. bicolor - - 2.7 - 2.9 -
R schlipoenbachii Mex - - 5.2 - - -
Z. schinifol ium - - - - 3.5 -
L. erythrocarpa - - - - 5.2 -
Albizzia jul ibrissin - - - - 2.6 -
S. incisa - - - - - 38.3
L. maximowiczi/ - - - - - 12.5
[.kirilowli - - - - - 6.7
Euonymus alatus - - - - - 1.8
R. crataeg/folius - - - - - 2.5
L. obtusifolium - - - - - 1.5
Total 100 100 100 100 100 100

Notes) @ - Quercus S: Styrax P : Pseudo R @ Rhus S : Stewartia R = Rhododendron
S - Symplocos P - Prunus V - Viburnum Z . Zanthoxylum Z : Zelkova
L Ligustrum S - Stephanandra R . Rhododendron F = Fraxinus
S - Smilax C:Corylus L . Lespedeza D - Deutzia S - Securinega
L : lespedeza C . Callicarpa J - Juniperus A :Ampelopsis R . Rubus
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Table 5-14. Variation of pH by cloudless sky

Date | F1 F2 F3 F4 Vi 2 V3 St ) 3
04/5/0 | 8.17 | 807 | N | 7.89 NC | 863 | 804 | 7.%2 | 7.78 | 7.8
6/19 | 742 | 782 | N | 7.63 NC | 862 | 846 | 7.87 | 864 | 83
72 |78 | 70 | N | 7.2 N | 850 | 865 | 7.62 | 863 | 8.27
716 | 7.68 | 7.9% | NC | 7.64 NC | 800 | 845 | 8.11 | 920 | 7.8
70 | 779 | 820 | N | 8.60 N | 779 | 833 | 873 | 883 | 872
817 | 7.68 | 7.% | NC | 7.64 NC | 800 | 845 | 811 | 920 | 7.8
9/3 | 819 | 7.9 | 671 | 768 | 668 | 7.9 | 851 | 841 | 88 | 7.%
o7 | 73 | 75 | 661 | 75 | 6.3 | 7.8 | 7.7 | 7.8 | 772 | 7.8
10/03 | 859 | 89 | 712 | 883 | 7.8 | 85 | 875 | 874 | 85 | 827
10/31 | 8.10 | 750 | 7.81 | 7.58 | 7.67 | 7.65 | 7.68 | 7.8 | 8.71 | 7.65
1113 | 772 | 778 | 802 | 798 | 780 | 767 | 7.9 | 7.8 | 851 | 8.4
1128 | 9.04 | 872 | 85% | 820 | 82 | 82 | 78 | 821 | 895 | 8.4
/8 | 8.3 | 813 | 821 | 811 | 819 | 821 | 7.95 | 8.06 | 8.43 | 8.2
05/1/30 | 8.38 | 8.12 | 830 | 769 | 82 | 870 | 7% | 7.27 | 830 | 8.70
o/18 | 830 | 807 | 801 | 7.8 | 7.97 | 801 | 780 | 7.8 | 7.88 | 8.8
319 | 682 | 60 | 690 | 7.3 | 69 | 75 | 75 | 7.3 | 7.9 | 7.98
427 | 785 | 782 | 768 | 749 | 740 | 782 | 75 | 8% | 7.8 | 7.%
520 | 7.80 | 7.68 | 750 | 751 | 7.48 | 7.91 | 766 | 750 | 7.5 | 7.55
6/06 | 7.65 | 749 | 7.27 | 745 | 741 | 785 | 764 | 807 | 7.59 | 9.12
7020 | 780 | 748 | 744 | 731 | 746 | 7.65 | 643 | 7.01 | 6.44 | 6.5
721 | 760 | 760 | 751 | 744 | 744 | 7683 | 7.06 | 817 | 7.3 | 7.4
810 | 7.11 | 7.00 | 7.05 | 7.06 | 711 | 677 | 745 | 701 | 7.6 | 7.14
9/09 | 7.8 | 760 | 7.0 | 6.8 | 7.0 | 7.3 | 7.74 | 701 | 7.6 | 8.59
10/14 | 6.12 | 6.41 | 710 | 689 | 6.61 | 6.3 | 7.0 | 649 | 570 | 7.00
113 | 6.24 | 6.47 | 665 | 7.41 | 675 | 7.40 | 7.5 | 7.3 | 6.38 | 7.5
;\V"e"r‘f;e 791 | 78 | 754 | 768 | 75 | 78 | 773 | 785 | 79 | 7.%
Vax. | 9.04 | 8% | 85 | 88 | 82 | 870 | 875 | 874 | 920 | 9.2
Win. | 6.12 | 641 | 661 | 6.8 | 643 | 6.4 | 643 | 649 | 570 | 6.5

Note) NC : Not collected




Table 5-15. Variation of water temperature by cloudless sky (Unit : C)

Date F1 F2 F3 F4 V1 V2 V3 St 2 3
04/5/30 18.7 19.2 NC 19.2 NC 17.4 176 | 215 | 2.2 2
6/19 20.5 21.4 NC 19.8 NC 9.2 | 214 | 206 | 21.2 20.8
7/02 19.9 19.8 NC 21.1 NC 18.7 8.7 | 226 | 25.1 18.8
7/16 18.9 19.5 NC 19.6 NC 18.6 8.0 | 216 | 2.9 21.6
7/29 21.3 2.1 NC 25.0 NC 24 | 287 | 213 2.6 26.8
8/17 23.1 23.0 NC 2.9 NC 243 | 246 | 25.2 30.3 21.3
9/03 18.4 18.8 19.4 19.8 2.2 195 | 211 | 21.3 | 245 23.1
9/17 17.8 7.7 18.8 19.0 19.6 18.1 18.0 | 248 | 21.3 22.6
10/03 14.7 13.7 14.3 15.0 15.2 1.9 5.2 | b7 | 20 18.6
10/31 14.2 14.0 14.0 13.8 14.1 14.3 13.1 16.8 17.2 19.4
1/13 8.7 10.2 10.4 10.3 10.5 9.4 9.4 10.4 1.8 1.2
11/28 9.2 9.3 8.5 8.9 8.5 8.0 8.2 8.6 1.3 14.0
12/28 1.3 1.4 0.7 1.6 2.0 0.3 1.4 1.0 2.5 1.4
05/1/30 1.0 1.2 0.5 1.8 2.1 0.2 1.2 0.5 2.7 1.7
2/18 2.8 3.8 2.4 3.8 3.3 2.8 3.8 5.3 5.0 6.1
3/19 7.9 10.0 1.2 10.4 9.5 6.5 10.0 | 11.7 13.0 13.2

4/21 13.0 15.2 13.8 7.4 14.9 12.8 3.8 | 171 21.0 21.6

6/06 19.3 19.3 23.0 19.7 21.3 2.1 9.1 | 26.7 | 5.2 28.2

1

5/20 15.6 16.6 19.1 7.7 16.7 5.2 18.1 195 | 233 23.0
1
1

7/02 19.3 19.6 21.3 2.2 19.5 19.6 83 | 212 | 215 24.2

7/27 22.8 2.4 25.6 23.7 24.0 2.6 | 23 | 295 30.2 30.5

8/10 18.9 18.6 211 2.7 21.2 21 201 | 23 | 241 24.3

9/09 20.5 20.0 19.9 2.2 19.8 99 | 206 | 29 | 5.0 5.7

10/14 16.0 17.5 17.1 7.7 17.5 17.2 6.3 | 18.4 | 21.2 21.6

1/23 6.5 8.2 7.5 7.9 8.2 6.2 8.6 8.7 6.6 7.8

Annual
Average 12.8 13.2 14.0 14.0 13.9 12.7 13.3 15.8 17.2 17.7

Max. 23.1 23 25.6 25.0 24.0 243 | 246 | 295 2.6 30.5

Min. 1.0 1.2 0.5 1.6 2.0 0.2 1.2 0.5 2.5 1.4

Note) NC :Not collected



Table 5-16. Variation of flow

(Unit : m/day)

Date F1 F2 F3 F4 V1
04/5/30 241 33.6 NC 1.4 NC
6/19 2,732.4 4,763.7 NG 1,082.4 NG
7/2 245.2 808.7 NG 93.4 NG
7/16 1,375.2 3,2714.5 NG 736.2 NG
7/29 404.5 1,786.7 NC 299.6 NC
8/17 324.5 04.8 NC b.7 NC
9/3 314.7 1,077.2 3.0 2.9 1,927.0
9/17 2,134.0 4,089.0 1,042.0 1,121.0 8,427.0
10/3 176.1 3%6.2 192.0 27.6 2,103.0
10/31 302.9 794.7 419.0 242.7 1,875.4
11/13 222.8 652.6 274.2 72.5 2,482.9
11/28 603.6 173.2 76.4 82.7 2,322.7
12/28 76.8 100.2 10.5 14.5 675.6
05/1/30 126.6 137.3 8.6 21.5 606.4
2/18 83.6 30.3 224.8 201.3 1,690.2
3/19 133.4 218.4 66.1 50.8 1,311.6
4/27 148.1 121.1 344.9 80.8 4,152.8
5/20 333.5 29.7 46.0 62.2 2,823.4
6/6 9.0 39.2 %.1 4.4 823.0
7/2 3,153.9 3,276.1 2,989.7 783.8 48,375.6
7121 429.2 251.2 32.8 2.5 3,283.5
8/10 567.3 604.6 343.6 650.3 22,991
9/9 380.8 327.1 169.3 88.9 7,448.4
10/14 250.3 62.7 76.8 73.3 1,948.0
11/23 136.9 104.5 101.1 125.4 1,95%9.1
Average 239.7 267.0 150.8 89.4 2,430.7
Max. 3,153.9 4,763.7 2,989.7 1,121.0 48,375.6
Min. 241 30.3 8.6 4.4 606.4

Note) NC : Not col lected
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(2) BOD & 15}

Al ZALKN B2 BOD sEH3st= Table 5-171 Fig. 5-1401 LIEFLHALE.
BoDs== EEZ 2 A0IJt A2, 220 Sotote Bets 2L,

XIS BOD 5= Hats &s8XS 0.8~9.8mg/L HAZ S 2.3mg/L,
P8 X92 0.4~12.6mg/L HAZ Bz 2.6m/L, ==X92 0.5~5.2mg/L
gel2 o 2.1mg/L, FE=SXNSEE 0.8~10.4mg/L HIZ2 HEZ 3.3mg/L=2
T ALEI A CH

sH=2 0.7~6.8mg/L HAZ FHZ 1.3mg/L, SZHAHZZ2 0.6~8.0mg/L
Helz2 Ea 1.6mg/L, MXI=2 0.4~8.2mg/L HIAZ R 1.8mg/L, SEIXNFT=
0.4~10.2mg/L HAZ HZ 1.8mg/L, STHEXNF= 0.4~10.4mg/L HAZ BZ

1.7mg/L, BE82XF= 1.0~10.7mg/L HAZ B 3.9mg/LOIRULCE.

ZADIZE Sob AEXIHO BODHSt=E 4ot ZEE E/UCH, HR=+=
2t s 5 RACUL. dAdHL R otd2 2EHZXRFIH IHE =2 BOD
sSEE BRO0 Sol Z2AI0 =50 =H UEGCH 0l L3529 K99
SMEsS BE&AREL HIE0l e =2 A0 42480 Jes A2 HHECC



Table 5-17. Variation of BOD concentration by cloudless sky

(Unit : mg/L)

Date 1| e | 3| Fa | vi | ve | w3 ]| st | s | s3

04/5/30 | 4.4 | 3.2 | N | 36| N | 32| 1.4 | 3.2 | 4.1 | 3.4
6/19 | 9.8 | 106| N |104]| N | 80 | 82| 46 | 5.2 | 5.2

7/00 | 20| 12 ] N | 18] N | 22|20 32|32 2.7

7/16 | 40 | 28 | N | 3.7 | N | 1.8 | 1.4 | 1.4 | 2.0 | 2.7

7/29 | 1.4 | 04| N | 08| N | 1.4 ] 04 ] 05] 04/ 1.0

8/177 | 27 | 54| N | 38| N | 12| 12| 16| 2.4 | 3.8

9/03 | 2.4 | 53 | 24 | 54 | 16 | 1.4 | 1.2 | 56 | 6.2 | 10.7

9/17 | 88 | 12.6| 52 | 8.4 | 6.8 | 48 | 6.2 | 10.2| 10.4 | 10.2

10/03 | 1.8 | 2.4 | 24 | 20 | 18 | 1.2 | 1.4 | 30| 1.6 | 3.8

10/31 | 2.6 | 52 | 32 | 58 |08 | 1.6 | 1.6 | 2.4 | 2.0 | 9.2

11/13 | 46 | 3.0 | 32 | 58| 1.8 | 22| 1.8 | 2.0 | 2.8 | 9.2

11/28 | 2.4 | 5.0 | 3.4 | 62 | 1.0 | 1.4 | 1.2 | 24 | 1.8 | 8.6

1228 | 23 | 4.1 | 32 | 48 | 08 | 1.4 | 1.3 | 21 | 1.7 | 3.4

05/1/30 | 0.9 | 1.4 | 05 | 1.7 | 0.7 | 1.4 | 1.6 | 22 | 1.9 | 1.0
2/18 | 32|20 | 26 | 48| 13|07 |36 | 18| 1.7 | 2.5

319 | 1.4 | 13 | 12 |15 | 11 |22 | 11|07 | 1.6 | 1.3

4/27 | 20| 15|09 | 23 |12 | 17 ] 2107 17 15

520 | 13| 12 | 26 | 1.0 | 1.4 | 16| 15| 1.8 | 1.0 | 3.0

6/06 | 31| 1.3 | 08 | 19| 1.7 | 1.8 | 1.4 | 1.1 | 1.9 | 4.4

7/02 | 18| 08 | 09 | 10| 09|06 ] 07 ] 04]09] 1.9

7/27 | 2.4 09 | 1.1 |13 | 15| 12| 12 ] 09| 10| 2.3

8/10 | 25 | 52 | 3.4 | 48 | 08 | 11| 1.2 | 2.1 | 2.2 | 3.7

9/09 | 21| 2.9 | 26 | 38| 1.8 | 22 | 42| 1.8 | 1.1 ] 1.1

10/14 | 18 | 32 | 24 | 43 | 12 | 15 | 1.1 | 37 | 1.9 | 48

11/23 | 08 | 2.1 | 20 | 1.9 | 47 | 1.5 | 1.2 | 1.4 | 1.7 | 1.2

K\V”e”r“aag'e o3 | 25| 2133|1316 |18 1.8 | 1.7 | 3.9
Max. | 9.8 | 12.6| 5.2 | 104 | 6.8 | 8.0 | 8.2 | 10.2 | 10.4 | 10.7

Min. | 08 | 04 | 05| 08| 07|06 04 04]04] 1.0

note) NC : Not col lected
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Fig. 5-14. Variation of BOD concentration by cloudless sky.
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(3) CODwn % CODG
Al ZAKECS COOwy =5 HStE Table 5184 Fig. 5-1501 LIEFLHQALCE.
X2 1.4~11.4mg/L HA2 B 2.9mg/L, SHFHAAS 1.2~13.2mg/L
2.9mg/L, Z=2XHe 0.4mg/L~6.4mg/L &2 A 2.7mg/L, B
A2 0.6~10.6mg/L Yz B 3.5mg/L, HEAHZ2E 0.6~7.4mg/L HRI=Z
1.2mg/L, SEAH=2 0.5~7.8mg/L Hz 2 1.2mg/L, MX=S 0.4~
mg/L HE B 1.4mg/L, SZEXNF= 0.7~9.7mg/L H/E B 2.7mg/L,
HXS= 0.6~10.2mg/L HIAZ B 2.6mg/L, BEHAXNFS 1.8~11.7mg/L
Ha 5.4mg/LOIRUCEH.
-192t Fig. 5-1601 @& Al ZALXKIES| C00¢; =& HetE LIEFLHRULCE.
2 2.522.5mg/L HAZ FE 8.0mg/L, HI+HXFE 2.2~39.5mg/L
i 7.9mg/L, Z2XY2 2.5~28.5mg/L HAZ H 7.9mg/L, &
T~42.7mg/L HRIZ2 B2 11.2mg/Le UESn, HEx2
EH=S 1.1-32.5mg/L Bz BZ 3.6mg/L, STAIHZS 1.4~
mg/L HAZ H 3.6mg/L, NMXB2 2.0~33.9mg/L HAZ H 3.8mg/L, =
ot& 42 CODysEe= SEAXNFE 1.3~26.4mg/L HRAZ B 6.8mg/L, s5&
F= = 6.9mg/L, EHLXNFIS 2.5~38.8 mg/L HR=Z
H? 13.9mg/L & B420| I =2 A2 ZALZIULE.
-

C00¢: 2l s&= CODw2l =% 20 2~3H10F = LEH 2SS 2 = UULH
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Table 5-18. Variation of CODw, concentration by cloudless sky
(Unit : mg/L)

Date F1 F2 F3 F4 Vi V2 V3 St 2 S3

04/5/30| 5.8 3.6 NC 3.8 2.4 3.8 5.6 5.0 5.8

6/19 | 1.4 12.2 NC 10.6 7.8 8.8 5.4 5.8 6.2

7/16 | 4.8 4.2 NC 3.6 2.4 2.2 3.6 3.4 4.4

NC
NC
7/02 | 3.6 3.6 NC 2.4 NC 2.4 3.6 3.2 2.6 3.4
NC
NC

7729 | 2.8 3.4 NC 7.3 2.2 1.8 3.0 3.6 2.8

8/17 | 3.0 6.6 NC 4.6 NC 1.2 3.4 2.2 1.4 3.4

9/8 | 2.9 5.8 2.4 6.0 1.7 1.4 1.6 5.4 6.8 9.2

9/17 | 10.4 13.2 4.3 9.8 7.4 5.2 6.2 9.7 10.2 1.7

10/03 | 1.6 2.7 2.6 1.8 1.7 1.2 1.2 3.4 2.0 3.6

10/31 | 2.5 4.6 2.9 6.0 1.2 1.6 1.4 1.8 2.3 9.7

/13| 5.3 2.9 2.9 6.2 2.1 2.6 2.3 2.2 3.1 8.6

/8| 25 4.6 2.9 6.0 1.2 1.6 1.4 1.8 2.3 9.7

12/8 | 2.4 3.1 2.5 5.1 1.1 1.4 1.2 1.5 2.1 8.5

05/1/30{ 2.5 1.9 2.2 1.8 0.8 0.8 1.1 0.7 0.6 2.0

2/18 1.8 4.4 2.8 3.8 0.6 0.8 1.8 6.9 0.7 3.4

3/19 | 2.8 1.2 3.2 2.6 0.8 0.8 1.2 2.0 2.6 2.8

4/2r | 4.0 1.2 1.4 2.4 1.0 0.8 1.2 4.4 1.6 3.2

520 | 3.2 2.6 6.4 0.6 2.2 1.1 1.9 3.2 4.2 4.6

6/06 1.4 2.2 2.6 3.5 1.6 0.9 1.4 4.0 5.0 55

7/02 1.7 1.8 3.1 2.7 2.0 1.0 1.4 2.3 2.7 4.2

7/2r | 5.8 3.8 1.8 2.8 0.9 1.1 1.2 2.8 3.5 3.4

8/10 1.6 3.0 1.6 2.6 1.8 1.9 1.4 2.8 3.0 1.8

9/09 | 2.4 2.4 0.4 2.4 0.6 0.5 0.4 1.0 2.2 4.6

10/14 | 2.6 1.9 1.0 1.2 0.8 1.0 0.7 2.0 2.0 2.9

/23 | 1.9 1.7 1.2 1.0 1.2 | 224 | 16 3.1 2.7 2.0

Annual
Average 2.9 2.9 2.7 3.5 1.2 1.2 1.4 2.7 2.5 5.4

Max. 1.4 13.2 6.4 106 | 7.4 7.8 8.8 9.7 10.2 1.7

Min. 1.4 1.2 0.4 0.6 0.6 0.5 0.4 0.7 0.6 1.8

Note) NC :Not col lected
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Table 5-19. Variation of COD¢ concentration by cloudless sky

(Unit = mg/L)
Date | Fi 2] B | F ] V| w | B | s | 2 | 3
04/5/30 | 182 | 11.8 | NC | 143 | N | 108 | 142 | 6.4 | 86 | 17.3
6/19 | 175 | 243 | N | 207 | N | 148 | 192 | 6.2 | 138 | 8.7
70 | 124 | n7 | w | 89 | n | 72 | 48 | 06| 113 112
716 | 174 | 123 | N | 44| N | 83 | 106 | 136 | 42 | 152
729 | 84 | 23 | N | 27 | N | 81| 242 | w3 | 22| 26
817 | 140 | 60 | N | 100 | N | 60 | 40 | 100 | 2.0 | 16.0
/8 | 78 | 123 | B4 | 119 | 86 | 29 | 41 | 54| B2 | 23
o7 | 165 | 395 | 85| %69 | 325 | %7 | 3.9 | %64 | 05 | %65
10/8 | 58 | 7.9 | 96 | 7.2 | 65 | 40 | 58 | 128 | 8.4 | 12.4
10/31 | 8.0 | 156 | 122 | 28 | 48 | 66 | 55 | 86 | 120 | 318
1113 | 166 | 95 | 107 | 83 | 7.4 | 117 | 86 | 64 | 115 | 28.9
128 | 73 | 156 | 1B6 | 240 | 54 | 67 | 53 | 74 | 0.1 | 3.8
/8 | 68 | 94 | 05| 20| 42 | 36 | 32 | 51 | 96 | 103
05/1/0 | 45 | 34 | 40 | 32 | 14 | 14 | 20 | 13 | 1.1 | 36
o8 | 32 | 7.9 | 50 | 68 | 11 | 14 | 32 | 124 | 13 | 6.1
319 | 50 | 22 | 58 | 47 | 14 | 14 | 22 | 36 | 47 | 72
a7 | 72 | 22 |25 | 43 | 18 | 14 | 24 | 79 | 29 | 75
520 | 36 | 29 | 72 | 07 | 25 | 16 | 22 | 36 | 47 | 74
6/06 | 25 | 40 | 47 | 63 | 29 | 18 | 25 | 72 | 90 | 99
70 | 31 | 32 | 56 | 49 | 36 | 18 | 25 | 41 | 49 | 76
701 | 104 | 68 | 32 | 50 | 16 | 20 | 22 | 50 | 63 | 75
810 | 29 | 54 | 29 | 47 | 32 | 34 | 25 | 50 | 54 | 32
o0 | 25 | 47 | 87| 47| 64 | 31 | 49 | 69 | 78 | 88
10/14 | 45 | 25 | 25 | 1.0 | 15 | 20 | 29 | 25 | 20 | 54
1123 | 65 | 95 | 40 | 70 | 6.0 | 50 | 20 | 55 | 204 | 25
Q”e”r‘fg'e 80 | 79 | 79 | 12| 36 | 36 | 38 | 68 | 69 | 13.9
Max. | 25 | 395 | 85 | 427 | 25 | 8.1 | 39| %4 | 205 | 388
Min. | 25 | 22 | 25 | 07 | 11| 14| 20 13| 1.1 ] 25

Note) NC :Not collected
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Fig. 5-16. Variation of COD¢; concentration by cloudless sky.
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NE=80 ggs S&d JE=8, FRY JE=8z &0 Aot
& NBOA D=2 ske E&d UE=222 g0 FRd U282 2O
O = ZAERUCH. M4EXE RE% HFxFs 38 AMllse FREUES
S0l 2 ot SESJt =T

Fig. 51710 <ES11>0 A2t s D=8 EHAZ2UE LIEWRACH
MABXNE 5 ES8XNFE 21.0~-517mg/L HIZ H2 43.0mg/L, 2FSNA2
21~463.0mg/L HAZ R 48.9mg/L, ==XHE 21~73.0mg/L HAZ ER
48.9mg/L, FE+HXAS2 13~432mg/L HAZ HBZ 57.1mg/L2 LERCH HF
=50l SA=E2 20.0~71.0mg/L 2 &R 45.0mg/L, SHAAHZRES

EH

14.0~529.0mg/L BRI WIS 29.7mg/L, NMX222 14.0~127.0mg/L BHHA=Z
W 38.4mg/LE LIEFSCEH.

Sotdr+Z SEAXFIE 14~114mg/L & o2 b5.6m/L, SSEARE
17~86mg/L HZ B 50.7mg/L, 22 XF= 10.0~105.0mg/L HIAZ EBR
61.1mg/LOIRALE.

JHEs PREJYE2 ESENF0l 26.5%, 2S=+=8XH0| 26%, ==2X=0|
17.9%, BS=8XA0| 18.4%2 UEIGCH HF=== WEAH=0 11.7%, SZA
H=0l 18.8%, MXI=2 16.2%=2 ULEIRLH Reotd o BRI S&H
K=o 14%, sSEXNSIH 15.9%, 242X SIE 79.1%= LIEHCH

sEdild=2 Ea8XN3A0| 73.5%, Z=ZXH0l 74%, ==X=S0] 82.1%
BE+=SX A0 81.6%=2 UEIKC. HF+== WHSH=0l 88.3%, SEHA H=0I
81.2%, MX=2 83.8%= LIEIGICH. REYStEx2 FERdild=2 LS
86%, S=XXNFIt 84.1%, 2L XFIt 79.1%= LIEFRLCE.



TS(mg/t)

F3

TS(mo/2)
w
o
o
TS(mg/2)

600

VAl
500 -

300 -

TS(mg/t)
TS(mg/2t)

200

600 600
V3

S1

500 500 -

300 300

R 100 Q/:\/\/_/\’*p\/\
- pHit
0 0

TS(mg/2)
TS(mg/2)

600 600

S2 DS S3

s

300 EB300 -
(7]
F2

TS(m/t)

200

100 100
04/05 04/07 04/10 04/12 05/04 05/07 05/11 04/05 04/07 04/10 04/12 05/04 05/07 05/11
Survey period(year/month) Survey period(year/month)

Fig. 5-17. Variation of solid concentration by cloudless sky.



(5) T-N §&

HEA ZAXNEES T-NsE=B S Table 5-201 Fig. 5-1801 LIEFLH L.

T-Nol s&= ESE XY 0.032~5.020mg/L HAZ HZ 0.451mg/L, &F=+
X2 0.021~5.788mg/L H<l =+ 0.416mg/L, =2X=F2 0.134~1.115mg
/L Helg B 0.508mg/L, &S A2 0.059~3.635mg/L HRIZ EHF 0.387mg
/L2 UEtHCH, HFE+3 HEAHZ22 0.010~1.314mg/L HI2 @ 0.460
mg/L, SAMAH=Z 0.019~3.271mg/L HIZ EBEZE 0.564mg/L, NX22
0.099~5.203mg/L HLIZ B 0.391mg/L2 UESICH SUStds= SHEAXFIt
0.316~3.321mg/L HAZ EZ2 1.660mg/L, s=FXF= 0.221~2.743mg/L
HeAZ H7 0.841mg/L, BEd2XNF= 0.168~5.092mg/L HAZ BB 0.975mg/L

3

b
o
=P\

o2 T-No| sEHet=e 120lM 322 JIBEAM ZAEHUCH, Ol A=
SO REE0 B, 9FS2 S A= dHO0 AHHEAN S X222
2ol CHAl 4258 Sotot 53 0le e =2 s=2 20, 33 FH
LH2IDl AlEe 220t 420HK =& Z2&0] 100m0[&f0] EIEHA &AM
=20l SitEHesE A2z 2ot L 222 &0l HM R0l ROotd
628, 70l CAl R0t=s Bg= 20 82 108 =22 o522 M=

=2 F2 100 s XNH= 2%

S0l 2SIt JUUYH, =2 Rotd
C|

AZ290 MAHQ| ESIIReI<

— 100 —



Table 5-20. Variation of T-N concentration by cloudless sky

(Unit = mg/L)
Date | F1 F2 F3 F4 Vi 2 V3 St @ 3
/5% | 026 | 0.022 | NC | 0.139 | NG | 0.110 | 0.422 | 3.300 | 2.451 | 2.080
619 | 5.000 | 5788 | N | 363 | No | 3.7t | 58 | 2.609 | 2743 | 3.082
72 | 0082 | oot | N | 157 | N | o5 | o201 | a8 | 152 | 1.3
76 | 1.0 | 13 | N | 1eet | Ne | tot8 | 160 | 2.118 | 2584 | 2.269
7720 | 0383 | 037 | N | 040 | N | o00t9 | 1.080 | 1.059 | 0.740 | 0.869
87 | 0779 | o8 | N | 0005 | N | 076 | o6¢ | 0773 | 074 | 0.87
9/03 | 0.006 | 0.57 | 0.310 | 0.116 | 0.430 | 0.686 | 1.137 | 0.316 | 1.100 | 1.240
9o/7 | 0.8 | 0.59 | 0.630 | 0.69% | 0.80 | 0.271 | 0.508 | 2.435 | 1.024 | 0.90
10/03 | 0.420 | 0.730 | 0.410 | 0.490 | 0.650 | 0.440 | 0.280 | 1.710 | 1.010 | 0.8
10/31 | 0.6% | 0.412 | 0.280 | 0.491 | 0.419 | 0.313 | 0.2%2 | 1.57 | 0.313 | 0.858
1113 | 0.38 | 0.277 | 0.78 | 0.476 | 0.9%63 | 0.678 | 0.703 | 1.591 | 0.910 | 0.673
11/28 | 0.378 | 0.620 | 0.35%4 | 0.3 | 0.623 | 0.414 | 0.3 | 1.663 | 0.805 | 0.575
12/28 | 0.310 | 0.50 | 0.320 | 0.410 | 0.320 | 0.4%0 | 0.420 | 1.120 | 0.730 | 0.6%0
05/1/30 | 0.257 | 1.204 | 0.460 | 0.430 | 0.36 | 2.018 | 0.600 | 3.321 | 1.697 | 1.7%0
2/18 | 0.305 | 0.061 | 0.375 | 0.6(3 | 0.215 | 0.810 | 0.38 | 1.259 | 1.241 | 1.114
319 | 0342 | oF | 1067 | OF | 0.027 | 052 | 0.3%2 | 0.687 | 0.221 | 0.523
427 | 0.129 | 0.074 | 0341 | 0106 | 0.20 | 0.1% | 0.53 | 0.9 | 0.479 | 0.42
520 | 1.820 | 030 | 0.923 | 0.646 | 1.107 | 0.523 | 0.713 | 2.983 | 0.504 | 0.56
6/06 | 0.210 | 0.268 | 0.638 | 0.059 | 0.777 | 0.6%5 | 0.32 | 2.287 | 1.997 | 1.%4
702 | 0.3%0 | 0% | 048 | 013 | 0.040 | 0.133 | 0316 | 1.28 | 0.744 | 0.168
727 | 0.0 | 0200 | 0.134 | 0208 | 0.219 | 020 | 0.7 | 1.4% | 0.523 | 1.5%
810 | 0.714 | 113 | 1.115 | 0.624 | 1.314 | 0.88 | 2.1%2 | 2.104 | 1.307 | 5.0
9/09 | 057 | 0.1% | 0512 | OF | 0.010 | 0.10 | 0.009 | 0.991 | 0.5 | 1.22
10/14 | 0127 | 1.209 | 0.347 | 0.487 | 0.245 | 025 | 0.485 | 1299 | OF | 0.891
11/23 | 0.185 | 0.675 | 0.6 | 0.571 | 0.817 | 0.6%5 | 0.762 | 1.638 | 0.360 | 0.664
;\V"e’}fg;e 0.451 | 0.416 | 0.508 | 0.387 | 0.460 | 0.54 | 0.301 | 1.660 | 0.845 | 0.975
Vex. | 5.020 | 5788 | 1.115 | 3635 | 1314 | 3271 | 528 | 3.3 | 2743 | 5.0%
Win. | 0.082 | 0.1 | 0.134 | 0.05 | 0.010 | 0.019 | 0.0 | 0.316 | 0.221 | 0.168
Notes) NC :Not collected, OF : Detecting failure
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(6) T-P 4
HEA EAXEO T-P=T H3Z Table 5213 Fig. 5-1901 LIEFLHQACE.
T-PsEE S5EXAS 0.005~0.884mg/L HAZ T 0.033mg/L, A
2 0.010~0.909mg/L Hel2 TZ 0.109mg/L, E=XAS 0.009~0.496mg/L
2 A 0.067mg/L, FHLFXAS 0.006~0.640mg/L HIA2 TZ 0.040mg
= g HOl 2 HIER @350t &2 240] EROR

=P,
o T-PHiE== &8st ez =L

_|

LERES

HE+= WSAHZE 0.007~1.523mg/L HAZ H 0.276mg/L, SAHAZ
0.005~0.563mg/L HPAZ HZ 0.141mg/L, MXI=2 0.005~0.720mg/L HAZ
g 0.118mg/LE ZAEIACH. UEAH=S T-Ps=It 48, 53 =30l =0t
A2 HFEs 472 sX2 82 A0l HE REx2 HHE .

Seotd+3S SFAXNF= 0.014~1.430mg/L HRAZ 2 0.280mg/L, ==&
KZE 0.013~0.279mg/L HIZ H 0.130mg/L, 2EHZXFE= 0.023~1.220mg/L
HAZ B 0.126mg/LE ZAZIRJACH. SE0 T-P2l sS55It =2 LHEFLE, AlHI0H
ot gets e N2z F=LHM, 2422 831082 =2 sk= Z20 gt
FE4 012 ot RYSES S 24501 272 SIE ot &=
SOt a0l e Az st
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Table 5-21. Variation of T-P concentration by cloudless sky (Unit: mg/L)

Date F1 F2 F3 F4 V1 V2 V3 St 2 33
04/5/30| 0.016 | 0.320 NC 0.059 NC 0.013 | 0.3% | 0.734 | 0.030 | 0.2/5

6/19 | 0.113 | 0.1 NC 0.091 NC 0.28 | 0.213 | 0.350 | 0.240 | 0.371

7/02 | 0.025 | 0.039 NC 0.640 NC 0.138 | 0.720 | 1.430 | 0.241 | 1.220

7/16 | 0.022 | 0.027 NC 0.031 NC 0.02 | 0.033 | 0.142 | 0.026 | 0.221

7/29 | 0.066 | 0.228 NC 0.006 NC 0.367 | 0.006 | 1.040 | 0.013 | 0.105

8/17 | 0.884 | 0.012 NC 0.050 NC 0.23% | 0.017 | 0.021 | 0.013 | 0.023

9/03 | 0.013 | 0.031 | 0.069 | 0.063 | 0.072 | 0.3%4 | 0.123 | 0.107 | 0.148 | 0.0%4

9/17 | 0.107 | 0.2056 | 0.142 | 0.041 | 0.101 | 0.077 | 0.005 | 0.144 | 0.050 | 0.187

10/03 | 0.0%4 | 0.091 | 0.060 | 0.086 | 0.064 | 0.102 | 0.193 | 0.131 | 0.201 | 0.267

10/31 | 0.041 | 0.014 | 0.046 | 0.020 | 0.082 | 0.0% | 0.047 | 0.299 | 0.152 | 0.2%5

11/13 | 0.018 | 0.014 | 0.024 | 0.076 | 0.082 | 0.462 | 0.240 | 0.126 | 0.2% | 0.044

11/28 | 0.045 | 0.084 | 0.063 | 0.091 | 0.059 | 0.092 | 0.224 | 0.128 | 0.192 | 0.25%

12/28 | 0.040 | 0.010 | 0.043 | 0.060 | 0.0% | 0.030 | 0.230 | 0.110 | 0.060 | 0.128

05/1/30| 0.041 | 0.018 | 0.4% | 0.011 | 0.507 | 0.133 | 0.237 | 0.1% | 0.066 | 0.048

2/18 | 0.064 | 0.909 | 0.010 | 0.053 | 0.189 | 0.025 | 0.046 | 1.112 | 0.090 | 0.09

3/19 | 0.011 | 0.039 | 0.041 | 0.039 | 0.007 | 0.039 | 0.058 | 0.014 | 0.018 | 0.09

4/27 | 0.010 | 0.09 | 0.011 | 0.010 | 0.9%7 | 0.563 | 0.093 | 0.118 | 0.183 | 0.14

5/20 | 0.020 | 0.011 | 0.022 | 0.015 | 1.523 | 0.102 | 0.1177 | 0.192 | 0.146 | 0.163

6/06 OF 0.014 | 0.023 | 0.027 | 0.022 | 0.055 | 0.014 | 0.061 | 0.013 | 0.037

7/02 | 0.009 | 0.026 | 0.026 | 0.021 | 0.009 | 0.010 | 0.008 | 0.051 | 0.074 | 0.049

7/27 | 0.031 | 0.083 | 0.022 | 0.022 | 0.019 | 0.017 | 0.022 | 0.047 | 0.034 | 0.031

8/10 | 0.038 | 0.029 | 0.024 | 0.024 | 0.059 | 0.158 | 0.048 | 0.050 | 0.045 | 0.289

9/09 | 0.015 | 0.032 | 0.015 | 0.014 | 0.016 | 0.120 | 0.012 | 1.151 | 0.279 | 0.044

10/14 | 0.006 | 0.050 | 0.016 | 0.037 | 0.009 | 0.005 | 0.009 | 0.037 | 0.016 | 0.032

11/23 | 0.0056 | 0.013 | 0.009 | 0.016 | 0.008 | 0.006 | 0.085 | 0.034 | 0.014 | 0.0%

Annual
average 0.033 | 0.109 | 0.067 | 0.040 | 0.2/6 | 0.141 | 0.118 | 0.280 | 0.130 | 0.12%6

Max. | 0.884 | 0.909 | 0.49% | 0.640 | 1.523 | 0.563 | 0.720 | 1.430 | 0.279 | 1.220

Min. | 0.006 | 0.010 | 0.009 | 0.006 | 0.007 | 0.005 | 0.005 | 0.014 | 0.013 | 0.023

Notes) NC :Not collected, OF : Detecting failure
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Table 5-22. Variation of flow by first rainfall (Unit : m/day)

Area Acggri"ﬁ }g} iO” Mixed Tree | Broad-leaved Herbage Conifer
/{\?;g[?hr \ (mm) (F1) (F2) (F3) (F4)

0.0 0.0 954 .1 869.8 356.5 804.1
3.5 0.0 901.2 724.5 231.5 307.9
6.5 0.0 834.5 562.3 210.8 335.7
8.5 0.0 767.4 341.4 407.2 248.7
10.5 2.0 805.9 563.9 715.9 531.4
13.5 12.0 2,118.1 5,315.5 2,708.0 2,899.5
17.0 29.5 10,986.4 12,890.0 5,950.8 4,821.6
21.0 59.5 17,977.7 19,637.0 7,592.4 7,704.7
25.0 84.5 14,680.0 17,844 .9 10,146.0 6,863.4
29.0 102.5 13,225.0 12,301.6 7,428.2 5,047.9
32.0 102.5 8,900.0 7,052 .4 1,472.6 3,414.5
36.0 102.5 1,701.0 1,057.0 523.6 475.2
44.0 102.5 345.0 283.2 205.6 194.3

Note) Accum. : Accumulation
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Fig. 5-21. Variation of flow by first rainfall.
1A ZA2A AlIZ2HE BOOsEHSHE Table 5-231F Fig. 5-2201 LIEFLHICE. BOD
sE=s E2g€X9 1.0~2.4 mg/L, EHE=XE 0.9~2.7 mg/L, ==X
0.2~1.9 mg/L, BHLSXA 0.5~3.2 mg/LE ZAIEJALD, HE*=S HEH=S
0.1~3.0 mg/L, &&ZA XNF= 1.1~2.7 mg/LE XA UL,
A2 0lotd =29 H=E0| IX LULH. D sE= HAE A 34
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Table 5-23. Variation of BOD by first rainfall (Unit = mg/L)

Area L
P tat
AoCUD. F1 F2 F3 F4 Vi S rec'(p' )a o
time(hr) -
0.0 1.4 1.9 1.1 1.6 1.0 1.3 0.0
3.5 1.1 2.1 0.9 1.8 1.2 1.7 0.0
6.5 1.1 1.9 0.2 1.0 0.2 1.1 0.0
8.5 1.0 1.3 0.6 1.9 0.7 1.8 0.0
10.5 1.6 1.8 0.8 2.3 1.4 2.0 2.0
13.5 1.3 1.7 0.8 2.5 1.2 2.1 10.0
17.0 1.7 2.2 0.9 2.8 1.5 2.5 17.5
21.0 2.4 2.7 1.9 3.2 3.0 2.7 30.0
25.0 1.6 1.3 1.7 2.4 1.9 2.3 25.0
29.0 1.1 1.5 1.4 1.8 1.4 1.8 18.0
32.0 1.2 1.6 1.3 1.8 1.2 1.9 0.0
36.0 1.1 1.4 0.2 1.1 0.4 1.1 0.0
44.0 0.7 0.9 0.3 0.5 0.1 1.1 0.0
Note) Accum. : Accumulation
6 50
—B—F1 —A—?
5 | |—%—F3 ——F4 140 ~
- —&— V1 —&- st =
~ 4 [ |=o==Rainfall E
= _
¥ 3 ©
S £
[an] «©
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Fig. 5-22. Variation of BOD by first rainfall.
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11X ZA2A1 AlIZ2tE CODms EHSE Table 5242 Fig. 5230 LIEHLHRUCEH.
COmsE= ==8X9 1.0~3.2mg/L, SE==HXNA 1.2~3.0mg/L, Z=2X<
0.3~3.2mg/L, HFE=8XY 0.7~5.4mg/L2 ZMEIJAD, MEX A9 g F=0l
CHEAH =2 0.3+4.3mg/L, AEHXHe =4It Rotote SZAXNNF= 1.3-3.6
mg/L2 EATIULCH, 2R2Z T BItol et RE=2 5 3IHE 20IH,
R0 2480 Mt s&ES ZAdte B2 B Ao LE=SA
RES U2AI0 WS =0t 549 YAINO RUS KO T & Us YOOl
SDMEOO0F & R 2 20ICt.
Table 5-24. Variation of CODwn by first rainfall (Unit = mg/L)
Acoun. e Fi F2 F3 F4 Vi g |Frecipitation
time(hr) ()
0.0 1.8 2.2 1.4 2.0 1.2 1.6 0.0
3.5 1.2 2.6 1.3 2.9 2.0 2.9 0.0
6.5 2.4 2.9 0.2 1.2 0.4 1.3 0.0
8.5 1.1 1.4 0.8 2.3 1.3 2.2 0.0
10.5 1.8 2.0 1.1 2.8 1.8 2.4 2.0
13.5 1.4 1.9 0.9 2.7 1.3 2.2 10.0
17.0 2.0 2.3 1.3 3.2 1.7 2.6 17.5
21.0 3.2 3.0 3.2 5.4 4.3 3.6 30.0
25.0 1.8 1.4 2.0 2.6 2.1 2.4 25.0
29.0 1.3 1.7 1.7 2.0 1.5 1.8 18.0
32.0 1.9 2.1 2.0 2.7 2.0 2.3 0.0
36.0 1.9 2.0 0.2 1.2 0.6 1.3 0.0
44 .0 1.0 1.2 0.3 0.7 0.3 1.6 0.0

Note) Accum. : Accumulation
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Fig. 5-23. Variation of CODw, by first rainfall.
1XH 2R2A AZ2HE C0D=s=HIatE Table 5-259F Fig. 5-2401 LIEFLHRUCE.
C0gpsE= ==Xl 15.4~22 .6mg/L, AL XH 16.8~53.1mg/L, ==X

X o o
12.040.5mg/L, EGAUXS 17.9-33.3ng/L2 EAIEIAD, HBLZ HESHD
S 14.2-35.7mg/L, SZA XB= 19.2-39.6mg/L2 X AH QUCH.
CODe s == 00Dl SEECH20-1000F SO 2 X012 2of, 2
LHEHA2R 20 2 AS = 4 YAL. HRHASE O
S ==X0 B SRS 0120
=

- -
U2 FA

10
10
]

o
2

EN

fol
=
|0 &
ol

HU

=
=
-

(=]
(_)'ﬂ
)

rfr 1
0%
e
=

tof

tol
o]

- 111 -



Table 5-25. Variation of COD¢ by first rainfall

(Unit @ mg/L)

Area L
Precipitat
AoCUD. F1 F2 F3 F4 Vi S rec?” f o

time(hr) i
0.0 6.2 | 19.8 | 154 | 18.0 | 14.4 | 19.2 0.0
3.5 188 | 23.1 | 21.2 | 20.7 | 21.7 | 22.1 0.0
6.5 221 | 202 | 21.7 | 255 | 226 | 23.6 0.0
8.5 13.2 | 16.8 | 120 | 207 | 156 | 19.8 0.0
10.5 183 | 248 | 186 | 31.3 | 186 | 24.6 2.0
13.5 154 | 346 | 222 | 288 | 206 | 28.9 10.0
17.0 17.9 | 37.3 | 315 | 306 | 24.7 | 34.4 17.5
21.0 226 | 53.1 | 405 | 33.3 | 35.7 | 39.6 30.0
25.0 207 | 312 | 230 | 29.9 | 242 | 276 25.0
29.0 219 | 256 | 228 | 25.3 | 235 | 25.0 18.0
32.0 19.1 | 242 | 230 | 196 | 23.0 | 26.5 0.0
36.0 208 | 20.1 | 20.7 | 18.3 | 215 | 22.3 0.0
44.0 156 | 17.3 | 16.8 | 17.9 | 14.2 | 19.5 0.0
100 50

-y —A—F2

80 [|—>—F3 —o—F4 1 40
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: 60 | (= Rainfall 130 E
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5 S
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Fig. 5—-24. Variation of CODc by first rainfall.
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X ZSA AIZE De=ssk BsE Table 5-2610 5-27, 5-252+ 5-2601

= Fig.
LIEHLHRICEH. D82 sk A0 =2 7-93 A =2 sk 589
=

74 D=0l 13.5mg/L, BF=SAH= 46.0mg/L, ==2AS2 17.6mg/L,
=892 16.0mg/LOIULL, HEH=2 39.6mg/L, SHEXFE 272.4mg/LL2
LIEtGDH sZd AR 27d Jd€E ske 2110 IRLY20 =K Sitote
XE 2 = ULH Ol= FotEEsE Al2te el HoZ2 ASEC. ddUR2
el FRrd JE=2 22U 4240l 2 X222 ZAEHU2H, Oldet
2= I AIEREN RJZ20 2et @E=E2 Y0 e =2 A=
Atz =

T LE=° 2X=s S&d JE=2 00 diHH22 9 LERU. S0l
&g ZESUAME 28 X992 fER4AOES01 S ZALIUCH. DS ES
HE=2 Z2)t RE8HEA ES0ILE 012 =22d U= Y EZot(H
otd0ILE 242 RYEle As 200, BIEQE=Es HE B2 2deg
=2 LEU=E EAL & NE=E2 RYsS Sa27Y HU f4 XtHots 20
HHE[010F Bt Olele =284=22 S AUUHAM EFFE2 2 & =5
MEHHE Holicte K42 HEotAH =T

Table 5-26. Variation of solid concentration by first rainfall (Unit : mg/L)

Area F1 F2 F3 F4 Precipitation

( (mm)
time(hr TS | TS| TS| TS | TSS| TS| TS | TS| TS | TS | 1SS | TOS i

0.0 41648 /3.8/4.2|/6.3|38.9/25|16|20.9|/22.4| 3.6 |18.8 0.0

3.5 49.0/ 56 /43.4|5/.0)/ 95 |4.5/3%.0)36|32.4/49.0| 6.0 |43.0 0.0

6.5 53 [13.5[30.5[63.0( 11.2|51.8]|47.0] 4.4 |42.6]42.0] 3.2 | 3B.8 0.0

8.5 423523711449/ 40140.9|1235| 24 |21.1|22.4] 40184 0.0

10.5 4.8 7.0/39.8/45.9|6.9|3.0/30.6|4.6|26.0/25.0| 3.8 |21.3 2.0

13.5 459169 30.0/49.6|74 4232749 |12/8|42.3|6.3|3%.0 10.0

17.0 65.2] 9.8 15.4192.6/13.9|78.7|40.2| 6.0 |[34.2159.3]| 8.9 |50.4 17.5

21.0 5.2 9.2 |4/.0|87.6]19.2|68.4|46.3| 2.0 |44.3|47.2| 3.6 |43.6 30.0

2.0 87.0/13.5/73.5/160.0/46.0114.0/51.0| 17.6 | 33.4|84.0| 16.0 | 68.0 2.0

2.0 4.0/ 6.0[28.0[41.0]14.8|26.2|43.0] 2.0 [41.0]19.0| 5.6 | 13.4 18.0

32.0 83.0] 2.6 180.4/1%6.0) 10.4 /145.6/47.0| 3.2 |43.8|19.2| 3.6 | 15.6 0.0

3.0 50.0] 3.1 |46.9| %9 | 5.2 |53.8]46.9]| 2.9 |43.0]18.2] 1.2 |17.0 0.0

4.0 432124 140.8/4.3) 42 4.1/33.6/28/30.8/18.1] 1.2 16.9 0.0
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Table 5-27. Variation of solid concentration by first rainfall (Unit : mg/L)

A
Accun red vi St Precipitation
CToathn) TS TS S T TSS 08 (nm)
0.0 5%.1 1.6 5.5 58.2 3.6 5.6 0.0
3.5 53.0 3.6 49.4 55.0 7.2 47.8 0.0
6.5 5.0 10.8 48.2 61.0 6.8 5.2 0.0
8.5 45.2 4.4 40.8 5.2 5.6 5.6 0.0
10.5 49.8 7.5 42.3 60.1 9.0 511 2.0
13.5 5.2 7.5 2.7 69.5 10.4 59.1 10.0
17.0 68.2 10.2 58.0 205.3 39.8 225.5 17.5
21.0 72.3 8.4 63.9 102.6 50.0 52.6 30.0
25.0 %.0 39.6 5%6.4 573.0 272.4 300.6 25.0
29.0 67.0 4.0 63.0 120.5 55.4 65.1 18.0
32.0 2.0 2.3 89.7 5.3 7.6 46.7 0.0
36.0 5%6.3 2.2 A 62.0 6.5 55.5 0.0
44.0 44.2 2.0 42.2 55.2 5.4 49.8 0.0
300 50
—a—r1 ——F2
250 | |—¢—F3 ——F4 140
—8— V1 —&Fs1 =
—~ 200 —0==Rainfall £
= =
~
@ 150 =
A 100 E
c
50
0 X
0.0 3.5 6.5 8.5 10.513.517.021.025.029.032.0 36.044.0

Accumulation time (hr)

Fig. 5-25. Variation of SS by first rainfall.

- 114 -



1l
op
o
0o
I
0x
1|

) 2 Fig. 52601 LIEFLHALCH., =2 A
NEQ NEIH2 SEHSEA2 s AMEXNGE0 =UCH, FTHOZEH
A2A0 H2 29 K02 =TI MR =H =U0. DL At XH9
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Fig. 5—-26. Variation of solid concentration by first rainfall.

271~1.276mg /L, 28+ XH2 0.812~1.690mg/L, ==X =2
0.252~1.198mg/L, HE+XAES 0.188~1.409mg/L2 ZEAMEYD, HR=S

0
CHEAH=2 0.411~1.470mg/L, SB&XF= 0.487~2.050mg/L=2 EALZI UL,
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Table 5-28. Variation of T-N by first rainfall

(Unit = mg/L)

Area o
P tat
- F1 F2 F3 F4 Vi gy | reetPration
(mm)
time(hr)
0.0 054 | 0.93 | 08B | 050 | 082 1.574 0.0
3.5 0.387 | 0812 | 0.801 0359 | 0.813 | 0.5 0.0
6.5 0.291 0.924 1.081 0.18 | 0.7% 1.307 0.0
8.5 0.418 1.077 1198 | 0574 | 0.86 1.423 0.0
10.5 0277 | 0476 | 0.448 | 0295 | 0.411 0.787 2.0
13.5 0319 | 042 | 022 | 032 | 0.38 | 0.487 10.0
17.0 063 | 085 | 055 | 0705 | 0.7% | 0.975 175
21.0 1.276 1.690 1.000 1.400 1.470 1.049 30.0
25.0 0.920 1317 | 0979 | 0.87 1309 | 2.050 25.0
29.0 0.699 1.111 1129 | 0.708 1.118 1.907 18.0
32.0 0.731 1.069 1.165 | 0.664 1.245 1.807 0.0
3.0 0.460 | 0.904 1.004 | 0270 | 0.802 1.401 0.0
4.0 0.271 0816 | 090 | 0213 | 0702 | 0523 0.0
6 50
- —a—F2
5 [|——F3 ——F4 1 40
~ | —=si =
- —Om=Rainfall 30 E
~ —
g 3 =
=2 =
— ‘s
1 c
0

Accumulation time (hr)

Fig. 5-27. Variation of T-N by first rainfall.
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11X ZRAl T-P2l sHatE Table 5-292 Fig. 5-2801 LIEFLHRACE. T-PS
_|

Ste 29 U2 4240 e S UERSH, ZAKNEEZ 2 X012
SOIX AUCH. HE Al HASE REsk 20 2 s£E 20l 23R UgT
=892 0.012~0.082mg/L, ==2XAES

S5 gAlE2 0.013~0.126mg/L, &<
012~0.068mg/L, HE=+XLE 0.017~0.116mg/L2 ZALEIA HE=S U
SH=E 0.011~0.116mg/L, SZEXF= 0.040~0.197mg/L2 AT /UL,
Ol&el Zide =01 Sepuoia sempervirence &Sl BRI (#5)ot

&g 3,000t/ha, €=2 HWEAQ d=20 HE Hg+8

iQ

o
S
N
o
S
=
P
0z
1t
o
F

(UESEUe &oal)o a4 25n, SZ=20] 350t/halll Zot0d Ct2 =XILt
So| SA MEIHO HIoH 108HO0IA 10080 £= 21 OlAHOIM® ™™ ol2ist
A A

ttg dEide sS4 deiAH Jt20 2889 0422 0IF0HALH

Table 5-29. Variation of T-P by first rainfall (Unit = mg/L)

Acoun e Fi F2 F3 F4 Vi gy | recipitation

time(hr) ()
0.0 0.013 0.016 0.012 0.017 0.012 0.040 0.0
3.5 0.016 0.012 0.012 0.116 0.085 0.152 0.0
6.5 0.126 0.082 0.019 0.027 0.030 0.042 0.0
8.5 0.021 0.031 0.062 0.025 0.040 0.147 0.0
10.5 0.027 0.034 0.029 0.035 0.041 0.113 2.0
13.5 0.024 0.039 0.036 0.041 0.026 0.124 10.0
17.0 0.019 0.029 0.020 0.033 0.036 0.143 17.5
21.0 0.015 0.015 0.024 0.031 0.019 0.117 30.0
25.0 0.015 0.026 0.023 0.024 0.011 0.094 25.0
29.0 0.026 0.035 0.068 0.029 0.141 0.197 18.0
32.0 0.022 0.048 0.061 0.089 0.116 0.064 0.0
36.0 0.100 0.045 0.020 0.026 0.032 0.042 0.0
44.0 0.023 0.034 0.059 0.024 0.036 0.087 0.0
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Fig. 5-28. Variation of T—P by first rainfall.
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2t 2 FZ2 2005. 8. 7~8. 8Kl S 102 MHF ot EAotR2H, 1 ZUE
-301 Fig. 5-29% 5-300f LIEFLHRACH. Z=II=E0l =H = A2
HE= 222 elet 2A0IH, & A2l E2xE0l &= AM2A SFotRULH

NZIFAIISH & =52 42.5m0| ALk,

Table 5-30. Variation of flow by second rainfall (Unit © m/day)
Accumulation Accqmu'lat ip " Mixed Tree Broad-leaved Herbage Conifer
time(hr) [Pre¢! E’m'mt)at Rl (2 (F2) (F3) (F4)
0.0 0.0 743.5 950.6 267 .2 235.6
3.0 2.0 863.3 1,4565.2 282.7 265.0
7.0 16.5 5,767.8 3,98.0 4,215.2 2,511.2
1.0 2.5 6,664.1 5,050.0 3,135.0 2,204.2
15.0 3.5 4,831.9 4,140.0 3,231.9 2,116.6
18.0 38.5 1,9%6.2 3,510.4 1,208.4 869.9
20.0 41.0 2,006.4 2,9%.0 1,368.0 959.4
22.0 2.5 1,188.2 1,614.6 786.6 543.2
26.0 2.5 956.30 864.20 1023.40 254.30
34.0 2.5 201.3 168.4 125.6 84.3
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8 120
ainfall intensity

—&— Accumulated
6 I rainfall 1 90

0.0 30 7.0 1.0 150 18.0 20.0 22.0 26.0 34.0

Fig. 5-29. Accumulative precipitation and rainfall intensity by
second rainfall.

10,000 50
—m—F1 —A—F2
—%—F3 —o—F4
= 8.000 r === Rainfall 14
% 1S
T 6,000 30 E
= =
E s
= 4,000 20 €
(@] ©
™ o
2,000 10
0 0

00 30 70 11.0 150 180 20.0 220 26.0 34.0

Accumulation time (hr)

Fig. 5-30. Variation of Flow by second rainfall.
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2A Z2Al BOD s=H3tE Table 5-311t Fig. 5-3101 LIEHHRICE. BOD s=&=
=289 0.5~4.0mg/L, =8 XA 0.6~5.2mg/L, ==2XH 0.4~1.7mg/L,
BE==8XY 0.6-3.2mg/L2 ZALIRALD, HF+=E5 WEHZES 0.2~2.5mg/L,

s&d NF= 0.92.9mg/L2 ZALEIUALE.

Table 5-31. Variation of BOD by second rainfall (Unit = mg/L)
Area Precipitation
Accun. Fi Fo F3 F4 Vi 51 p
. (mm)
time(hr)
0.0 0.5 0.6 0.4 0.6 0.2 1.3 0.0
3.0 0.5 0.7 0.5 0.8 0.2 1.1 2.0
7.0 0.6 0.9 0.8 0.7 0.3 0.9 14.5
11.0 2.5 2.2 1.2 2.0 0.9 1.5 10.0
15.0 4.0 5.2 1.7 3.2 1.1 DF 9.0
18.0 2.1 4.9 1.6 1.9 2.5 2.9 3.0
2.0 1.9 3.2 1.4 1.7 1.9 2.2 2.5
22.0 1.5 2.1 1.1 1.6 1.3 2.0 1.5
2.0 1.0 1.9 0.9 1.1 0.9 1.8 0.0
4.0 0.9 1.6 0.4 0.7 0.5 1.6 0.0
6 50
—=—F1
5 | —A—F2 i
—%—F3 40
~ 4 ||—e—F4 g
y ——V1 130 =
g3 | st ©
= —(m=pRainfall 1 20 b=
o 2 o—
[aa] «©
c
1 110
0 o— 0

0.0 3.0 7.0 11.0 15.0 18.0 20.0 22.0 26.0 34.0
Accumulation time (hr)

Fig. 5—-31. Variation of BOD by second rainfall.
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2XH ZAl CODwy sE=B12tE Table 5-322 Fig. 5320 LIEHLHRUCE. CODw sE=
= 0.5~4.8mg/L, &F=+=&XA 1.0~8.5mg/L, ==XF 0.6~2.1mg/L,
=8N 1.0~3.4mg/L2 ZAEIJAD, HFR+=S HHEAHZE2 0.3~3.2mg/L,
SZE ANF= 1.0-3.4mg/LE HHALZ Qo =22 B=0l X EALH

& A2 3681 0l

!
>
19 0

o
.
m
-
S
H
Q'j
Q
a

Table 5-32. Variation of CODun by second rainfall (Unit : mg/L)
Area Precipitation
Accum. F1 F2 F3 F4 Vi S1 P
; (mm)
time(hr)
0.0 0.8 1.0 0.8 1.0 0.3 1.7 0.0
3.0 0.5 1.4 0.6 1.6 0.4 1.6 2.0
7.0 0.8 1.1 1.5 1.0 0.5 1.0 14.5
11.0 3.0 4.7 1.1 3.6 1.2 1.8 10.0
15.0 4.8 8.5 1.9 3.4 1.3 DF 9.0
18.0 2.6 8.2 2.1 2.4 3.2 3.4 3.0
20.0 1.9 3.8 1.8 2.0 2.1 2.7 2.5
22.0 1.9 2.5 1.4 1.7 1.6 2.4 1.5
26.0 1.5 2.5 1.4 1.4 1.1 2.3 0.0
34.0 1.4 2.2 1.1 1.1 0.8 1.9 0.0
10 50
—m—F1
| —&—F? i
_ 8 £3 40 E
= ——F4 5
§ 6 T —8— V1 13 =
- —g3 S =
% 4 =o=Rainfall| | op =
S ‘©
° {10 %
0 >— 0

0.0 3.0 7.0 11.0 15.0 18.0 20.0 22.0 26.0 34.0

Accumulation time (hr)

Fig. 5-32. Variation of CODun by second rainfall.
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2X 2 Al C0D; == H3tS Table 5-331 Fig. 5-3301 LIEFLHRAUCE. CODc
ste E&a88X9 23.6~51.1mg/L, ZZ==g XA 21.8~60.1mg/L, ==X
14.2~45.6mg/L, XA 18.2~47.2mg/L2 EMEJULD, HF=ZT HEH=2
18.0~65.2mg/L, & & XF= 24.6~54.1mg/L2 EALEIUCE.
C00s== C0Dwme =20 20~10081 =2l 2 X0IE 20 2220 2gt

2 UCH 0lf8t Z= ARKAI HIZRHA J|

USSR R0l 2 22 =2
QE=HO| =GN FEEX HEF FAstol= HOH0| OtAZIHOF L.
AR ZA0E 2+0tD C00 2 s&= A HOLKIX SEUA2MH, otFOl

STHNHS HEHOZ =2 558 RAGHAL.

Table 5-33. Variation of CODc: by second rainfall (Unit = mg/L)

Acoum e Fi F2 F3 F4 Vi gy | Frecipitation

time(hr) (mm)
0.0 32.0 37.6 32.0 40.0 37.0 44 .4 0.0
3.0 28.9 34.2 28.5 37.3 34.5 39.1 2.0
7.0 45.3 33.7 43.3 33.7 45.3 41.6 14.5
11.0 47 .1 40.0 45.6 42 .4 62.6 54 .1 10.0
15.0 51.1 60.1 45.3 47.2 65.2 OF 9.0
18.0 35.8 55.8 25.0 26.5 43.2 41.6 3.0
20.0 37.2 39.1 26.8 30.2 31.3 37.0 2.5
22.0 31.1 32.3 22.4 241 26.3 34.0 1.5
26.0 27.6 24.0 16.0 21.6 24 .4 29.2 0.0
34.0 23.6 21.8 14.2 18.2 18.0 24.6 0.0
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Fig. 5—33. Variation of CODc¢: by second rainfall.

2 B2A BR=E

5-3501 LIEFLHRALCH

SZEXNF= 1 dRA 2DsE0 272.4mg/L20 S 2 4SS 2UAL
NS ERINEE8 sEF2EIL 4.6~12.5mg/L2k HlwWotH 2~208f Ol&el 2
A0IE 2L

T UEEE E&d UEES st s UEREXE, 2881910 s3d
ANse F7d 0922 s=IJ =H UEECH
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Table 5-34. Variation of solid concentration by second rainfall

(Unit = mg/L)
Area F1 F2 F3 Precipitation
Accum. (mn)
time(hr) IN TSS T0S TS TS T0S IN TSS T0S
0.0 240 | 52 | 188 | 8.0 | 10.0 | 79.0 | 45.0 1.2 | 43.8 0.0
3.0 21| 76 | 145 | 5.0 6.4 50.6 | 25.0 1.6 | 23.4 2.0
7.0 206 | 42 | 6.4 | 4.0 | 10.8 | 382 | 26.0 1.6 | 24.4 14.5
1.0 %.0 | 6.0 | 69.0 | 1123 | B2.4 | 599 | B9.2 | 17.7 | 415 10.0
15.0 113.0 | 5.6 | 87.4 | 260.0 | 131.2 | 128.8 | 60.2 | 12.4 | 47.8 9.0
18.0 B4 | 128 | 5.6 | 170.0 | 62.4 | 107.6 | B4.2 | 10.2 | 4.0 3.0
20.0 $H2 | 44 | 0.8 | 534 | 246 | 288 | 453 5.2 | 40.1 2.5
22.0 BS5H| 46 | B9 | 6802 | 126 | 476 | 5| 7.2 | B3 1.5
26.0 295 | 42 | 23 | 720 | 123 | 597 | 0.2 35 | 6.7 0.0
4.0 286 | 43 | 243 | %4.0 8.2 458 | 295 | 2.1 27.4 0.0
Area F4 Vi St Precipitation
Accum. (mn)
time(hr) IN TSS T0S TS TS T0S IN TSS T0S
0.0 720 | 6.0 | 66.0 | 2.0 1.6 18.4 | 403 | 9.9 30.4 0.0
3.0 51.0 | 3.5 | 4.5 | 21.0 2.5 185 | 106.3 | 28.4 | 77.9 2.0
7.0 211 | 4.0 | 7.1 | 8.4 5.4 8.0 | 75.2 | 31.5 | 437 14.5
1.0 706 | 2.4 | 382 | 69.2 | B5 | 47 | 60.2 | 43 | 149 10.0
15.0 101.0 | 6.2 | 4.8 | 107.0 | 31.2 | 75.8 OF OF OF 9.0
18.0 60.4 | 20.0 | 40.4 | 30.1 5.6 24.5 97 H2 | 62.8 3.0
20.0 55.3 | 5.9 | 394 | 8.6 3.6 250 | 83 | 0.6 | 5.7 2.5
22.0 513 | 5.2 | 36.1 | 30.8 3.2 216 | 5.2 | 0.1 | 26.1 1.5
26.0 6.2 | 85 | 3.7 | 215 2.7 248 | 521 | 21.3 | 24.8 0.0
3.0 B4 | 6.7 | 31.7 | 6.1 2.6 235 | 23 | 53 | 17.0 0.0
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Fig. 5—34. Variation of SS by second rainfall.
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Fig. 5—-35. Variation of solid concentration by second
rainfall
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2 ZA2Al TN =sEHSIE Table 5-35%2F Fig. 5-3601 LIEHLHRACEH, T-Ns&E=
S22 X490l 0.131~1.197mg/L, &S XA0| 0.689~1.666mg/L, ==X 0|
0.260~1.602mg/L, &EHL=SHXA0| 0.238~1.270mg/L2 ZAMZRAD, HESE=S
CHEAHI= 0.140~1.430mg/L ¥ SEAXNZE 1.070~2.326mg/L2 HAEAIQ s&=20
280 Ol&t =H LIEFSECH.

o, NEXYE RE4sE A2 HI==g HIAAS EJA2H, o229
SCHSE AR UM 0|50 2T KoM & sEIF S0HKleE E42 BU
Table 5-35. Variation of T-N by second rainfall (Unit = mg/L)

Area L
Accun. F1 F F3 F4 Vi g1 | Prec '(‘;]'Igft fon
time(hr)
0.0 0.131 | 0.9%4 | 0.899 | 0.787 | 0.848 | 1.230 0.0
3.0 0.811 | 0.689 | 0.643 | 0.238 1.118 | 1.584 2.0
7.0 0.437 | 0.7% | 0.8%6 | 0.690 1.165 1.488 14.5
11.0 0.530 1.190 1.311 0.900 | 0.918 | 1.979 10.0
15.0 0.630 1.270 1.360 1.270 1.270 DF 9.0
18.0 1.197 1.666 1.602 | 0.992 1.430 | 2.3%6 3.0
20.0 0.905 1.230 1.191 0.420 | 0.830 | 2.009 2.5
22.0 1.043 1.150 | 0.680 | 0.550 | 0.390 | 1.503 1.5
26.0 0.905 1.065 | 0.620 | 0.420 | 0.260 1.370 0.0
34.0 0.530 | 0.810 | 0.260 | 0.320 | 0.140 | 1.070 0.0
6 50
—=—F1 —A—F2
5 —%—F3 ——F4 140 ~
. —&— V1 —& St g
- 47 =C==Rainfall -
- 13 =
g 3 e
= £
r 2 S
1
0

0.0 30 7.0 11.0 15.0 18.0 20.0 22.0 26.0 34.0

Accumulation time (hr)

Fig. 5-36. Variation of T-N by second rainfall.
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2Ab A Al T-P2l ==H3atE Table 5-361 Fig. 5-3701 LIEFUHRULCH. T-P=
=38 X90l 0.021~0.262mg/L, 2F==8 X0l 0.031~0.117mg/L, Z==X<0]
6~

0.016~0.094mg/L, === XS0l 0.021~0.163mg/LE ZAEYLD, HFF=S
HEA=01 0.021~0.234mg/L, SHXXFIH 0.035~0.201mg/LE 1XF Z A2
222 0le U FEs== 2 A0IJE SHRULE.

Table 5-36. Variation of T-P by second rainfall (Unit - mg/L)

Accum. time e F1 F2 F3 F4 vi St Prem(pmlg)atlon
0.0 0.078 0.117 0.063 0.070 | 0.031 0.201 0.0
3.0 0.109 0.039 0.016 0.021 | 0.028 | 0.039 2.0
7.0 0.164 0.031 0.023 0.117 | 0.021 0.035 14.5
11.0 0.021 0.04 0.021 0.07/0 | 0.100 | 0.141 10.0
15.0 0.100 0.064 0.024 0.141 | 0.046 DF 9.0
18.0 0.262 0.040 0.022 0.063 | 0.234 | 0.148 3.0
20.0 0.063 0.04 0.039 0.044 | 0.021 0.141 2.5
22.0 0.037 0.086 0.04 0.163 | 0.085 | 0.086 1.5
26.0 0.036 0.098 0.020 0.084 | 0.021 0.113 0.0
34.0 0.032 0.052 0.022 0.040 | 0.085 | 0.086 0.0

Note) Accum. ; Accumulation
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Table 5-37.

Outflow rate classified by forest type

in according to

rainfall event (Unit = %)
o Qutflow rate by first | Outflow rate by second
Division . . Average
rainfall rainfall
F1 32.6 28.8 30.7
F2 33.6 23.8 28.7
F3 28.0 26.4 27.2
F4 2.1 20.2 23.2
Average 30.1 24.8 2.5
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3. &EXNFS HELEFoE & E

el =2EA A Ellz &E8XEe B=EHE Bdsdl 24 298
=22 Is8dsE Table 5-380 LIEFLHRALCE.
o

| BEA B2 220 X0l SAVNO| I0IY R

12

SEY HRRERES S8 243.8m/day, EH> X

315.0m* /day, =&2X<A =8 XA 84.4m* /day2 LIEHGHCE.
tsg8d=sE0t |90l =2 LEtY X8 =2 = U220,
AUECz A0l =H LIEH ez

= 2
TR, 549 90t Hob A2 MHAl UIHO2RH A5E QE2E0
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X901 It = LELE HEold
XSol xt0IoF & LIEtEE 242 4301 Ch

No2 W=

02 40
LA
=)

o
ol

0

Table 5-38. Average flow and weighted average concentration by
cloudless sky

Division| , " % 8D 0 | OO0 5l TP
(m'/day) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

F1 243.8 10.6 2.4 3.0 7.7 0.404 0.033
F2 315.0 9.3 2.8 3.2 8.5 0.451 0.063
F3 148.5 8.0 2.3 2.3 8.0 0.517 0.033
F4 84.4 19.0 3.4 3.4 11.0 0.449 0.044
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HAKYW IEEZOZ FHAl 2otHS HAMGHH Table 5-3901 LIEFLHRACE.
USHEE FolE2 2HSXAE0l =H UEIS2H, =2X20l EH LHEt
SECY.

Table 5-39. Pollutant loading by cloudless sky (Unit : kg/day)

Division SS BOD CODyn CODcr TN TP

F1 1.7 0.6 0.8 2.2 0.124 0.008

F2 2.7 0.8 0.8 2.6 0.110 0.012

F3 1.6 0.4 0.4 1.3 0.070 0.005

F4 2.0 0.3 0.3 1.1 0.043 0.004
Table 5-400fl= 2004 6&~2005E 11EMIKIQ H&EYU4 UKL o U223

H2 HAIGHHLE.

AT A Al ZEst @ 222 10mm0| A0l L2 ERE

Table 5-41=22H

BHAH =2 0| SGHALE.

[Lind
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Table 5-40. Days of cloudless sky and precipitation, rainfall for
investigation period
uto flasless sy | Frovbitation®) | it (o
04/6 25 5 315
04/7 24 7 719
04/8 25 6 419
04/9 23 7 384.2
04/10 31 0 19
04/11 27 3 78.7
04/12 30 1 31.8
05/1 31 0 9.7
05/2 27 1 36.7
05/3 29 2 24.6
05/4 26 4 12r.7
05/5 28 3 101.5
05/6 26 4 47.5
05/7 23 8 220.7
05/8 22 9 257.5
05/9 27 3 7
05/10 31 0 13.8
05/11 27 3 45.1
Total 508 71 3051.4

Fote2 HAE| ek X010 UYLz AHAE H Aol

OfULH. Table 5412 JHEAl ot ZAKHS HMOZEH U2SEHE
tt2|(kg/ha/year )& LIEFH 230ICkH.

S= AL X A0| 4.6kg/ha/yearE I = LIEIS D, ES8 X490l 2.3

0

n

kg /ha/year 2
b =R,

OrE S LESCH. BODE &Z 8 X0l 1.0kg/ha/year 2
Eagld, ==XN9g2 0.7kg/ha/yeare ItE A LIERRLE
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CODwE g8 XN9l =&HXA0| 1.0keg/ha/year2 IHE =§LD, =2

Ol 0.7kg/ha/year2 & SH UEIS2H, C00= XS0l 3.1k

/ha/year2 Jt&E =UCD, Z2X G0 AGSSX A0l 2.6kg/ha/year2 LA

LIEGCEH. T-N& =Z&EX<F0l 0.164kg/ha/year2 Jt&E =1 HFSXH0

0.101kg/ha/year2 It AW, T-P= EHSXA0|l 0.014kg/ha/year 2

I =10, B XH0l 0.009kg/ha/yearg2 2 gt 2L G
of A

A0l BOD, CODwr, CODer & T-Pol HEHRAIF = LIEILE 2E =2 XNSUHA 2F

=<

ST B0 £ NS = 4+ UAC

Table 5-41. Unit pollutant loading factor classified by forest type for

cloudless sky (Unit : kg/ha/year)
Division SS BOD COOwn C00c T-N T-P
Fi 2.3 0.7 1.0 3.0 0.164 0.011
F2 3.3 1.0 1.0 3.1 0.132 0.014
F3 3.2 0.7 0.7 2.6 0.140 0.010
F4 4.6 0.8 0.8 2.6 0.101 0.009

Table 5-42= H&EAl L0 20048 =0 XAIS =S =2 & =92

EH™Al Foteds LR

2 = HAH2 258 X90| 8,451.05ha0l12, EF+EHAHE2
6,709.9%ha, ==XIS2 34.24ha, G+ A A2 21,093.65haZ XA ALH,
Lote2 SS > C0Dr > CODwe > BOD > T-N > T-P =22 = LIEFRICH.

MENY HEQESE L2 SSSE2 &0l JHE =10 T-P2 BH= &0l
e 22 N2 ZAMLAUL. BHA=E 2E=8XNF0 B8 XNFEUL =
MFE/YSL, LSRRI MU FE+HAFES 2EI =0 29
Fotge O ¥2 122 = = Ul
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Table 5-42. Pollutant loading classified by forest type for cloudless sky
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Table 5-43. Amount of precipitation, number of days with precipitation
and rainfall intensity for rainfall

Average Rainfal | Total Amount of Precipitation | Number of Days with Precipitation
Intensity(mm/hr) (mm) (hr)
st Rainfall | 2nd Rainfall | 1st Rainfall 2nd Rainfal | 1st Rainfal | 2nd Rainfall
4.5 1.7 102.5 42.5 20.5 19

H 80 =832 22 g2 1,380mE HEotRULE.
2 O

H&totOd Table 5-4401 LEES

Table 5-44. Weighted average concentration of flow for rainfall

(Unit : mg/L)
Division Area SS BOD CODn CODcr TN TP
Mixed Tree 9.6 1.8 2.1 2.0 | 0912 | 0.019
Broad-leaved |, 1.9 2.1 37.9 1250 | 0.06
tree
First
Herbage 7.7 15 2.0 283 | 084 | 003
Conifer 8.3 2.6 3.4 0.0 | 0911 | 0.080
Mixed Tree 16.8 2.2 2.6 52 | 066 | 0.100
Broad-leaved | - . 2.9 4.9 45 1164 | 0.004
tree
Second
Herbage 9.3 1.2 15 M3 | 1157 | 0.0
Conifer 21.8 1.8 2.5 8.4 | 088 | 0.102
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22N 2% NEY RSYS [1SD ZS AS 0185404 Table 5-4501 LIEHY
2ACH.
TsE(m/day) x 22 Al2k(hr)
258 -
TE 22 A2Hhr)

Table 5-45. Flow classified by area for rainfall (Unit : m/day)

Division Flow for 1st Rainfall Flow for 2nd Rainfall
F1 11,217.0 4,432 .8
F2 12,747 .5 4,035.83
F3 6,392.7 2,690.0
F4 5,126.9 1,775.7
Table 5462 2 RAl HHELH2ZEO JAHRE UEIY He=z sl 22 4

Sz tHEotALt.

(1% AR RLNSHRSEX I AN RE + 20 YR RLINBBR 5Ex2% LR REY) xf

Ak = o

s2gXge HAEEZ 28.7ha, &+ XHEE 31.64ha, ==X<=2 1%ha, &
G892 16.4ha0l0H, f= SHAIEMN 108 B2 2 1,380mE &g
OtU O <F 9.60|CtH.

A XY HIEQER | g2 X201 SS 160.7kg/ha/year, CODw, 14.2
kg/ha/year, COD;; 200.8kg/ha/year, T-N 6.248kg/ha/year, T-P 0.178kg
/ha/year@ 2 JtE =H UEIGCH, EH4+&XIS0| SS 29.5kg/ha/year, CODyn

7.9kg/ha/year, CODc; 80.6kg/ha/year, T-N 2.263kg/ha/year, T-P 0.122kg

/ha/year& JFE Sl LIEFGCEH.
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Table 5-46. Unit pollutant loading factor of non point source for

rainfall (Unit : kg/ha/year)
Division SS BOD CODyn C00c TN TP
F1 60.7 9.8 11.9 145 .4 4.326 0.219
F2 160.7 1.1 14.2 200.8 6.248 0.178
F3 37.3 6.5 8.6 147 A 4.450 0.143
F4 29.5 6.0 7.9 80.6 2.263 0.122
Average 72.05 8.3 10.65 143.47 4.3 0.17
U.S.A
97.8 51 ND ND 3.10 0.10
(Cemola et al.)
orea 314.7 3.5 9.3 ND 8.02 0.52
(Total Average)
Exiting
4.0~1143.5 | 2.6~13.9 9.8~13.9 ND 0.95~16.1 0.04~0.91
Research

Notes) ND : None Data

JIE ZAE JEHIE XS0 Mets O 2o GotH, EX0IEE2 AH?
gt2l XHOIJF A UEHLELD UASS € = UL, 5ol 3 XZAMN 20 st
EX0IE &8s A= R0l oLt ZAKNEE 2+ SRS LEFott
A ROPIE Lk H22 LHEHRRACH. Ol BAF FHUAS 7HeE Sdelktol
AT, A, EZ SO X0I0fl 2let A2 == /L, A2 BRAE S
A0l & O =S58 QA0 Sgs ) HE2ez HuHEAl. et 2E
EXO0IS0 et X FHPAE d8otes A2 R Odde Hez Tl

Table 5-472] HIELZ & Foted2 Table 5462 HIELFE=E AHAN ==

FHo A=SEE
SN HAR
34.24ha, G XAEE 21,093.65ha0lCt.
HIEQQIESZE 2ot g8 X290 )ty =p%20 BOD 127.10ton/year,
CODw, 167.67ton/year, CO0De: 1,699.95ton/year, T-N 47.74ton/year T-P
2.57ton/year2 LIEtS 20, SS= E = XAUAM 1,078.60ton/year2 &

,451.05ha, g8 X492 6,709.9%a, ==A92
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= LHEHSCEH.

TS 7Y MEOZRH THME= Rotgdz A2 SS 2,214.49ton, BOD
284.36ton, CODw, 363.92ton, COD¢ 4,280.91ton, T-N 126.38ton % T-P 5.63ton
o2 LIEHSCH.

20028 ZESAHNSIAO MRQAR XAXNSQ £HQQUE=2F2| IS X & O
ACHY U HIEH A 22 JIx2 =gtz AtEst 209 HI LGN

LIEFLHS CtS 3t 2 Ct

FAS9| BN 52 4055.26ton/year 2 015 EXI0IE0 28 2
& 707.19ton/year OICt.

AR X 0Ol PGS 284.36ton/year2 AESHAR2M, 0l= EXI0IE0
Olgt LEFSIES 4 40.20%S AKlote A2 =S MM BOD LI Fotd
S0A= < 7%01 ol Eot= ot 0ICt.

S 29 TN LE25teE2 1,401.38ton/year2 015 EXI0IE0 28 29
2ot22 613.42ton/year0l0 01F MEXY QAo 126.38ton/year 2
EXOIE 2oteES 20.60%S XHAIGHtD MM 2ELoteE S0l= 9.02%2 HIES

2SS A TP LEIFoEFS 291.93ton/year2 015 EXI0IZ0 2st @A
Fote2 106.55ton/year 0104, Ol AHHXY LIRS 5.63ton/year2
EXOIESRotHEHS 5.29%= XtKlot) MM LERoE =0= 1.93%2 H=E==
XHXIBHCH,

MENE RErs dA REFotEdS BD > T-N > T-P =22 JIHE0l =2
2s € = UL
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Table 5-47. Pollutant loading of non point source in the Juam basin

(Unit : ton/year)

?‘ ‘i‘ SS BOD C(Dwn C(DCr T_N T_P

Basin of Juamdam
i ND 4055.26 ND ND 1401.38 291.93
contaminant load

Land utilization
) ND 707.19 ND ND 613.42 106.55
contaminant load

Forest area

. 2,214.49 284.36 363.92 4,280.91 126.38 5.63
contaminant |oad
Mixed area
(1) 513.0 82.75 100.68 1,228.58 36.56 1.85
Broad-leaf area
) 1,078.60 74.29 95.27 1,347.34 41.93 1.20
Herbage area
1.28 0.22 0.30 5.4 0.15 0.005
(F3)
Conifer area
() 621.61 127.10 167.67 1,699.95 47.74 2.57

Note) ND : None Data
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Table 5-48. Pollutant loading of non-point source as forest area for

: ton/year)

(Unit

some others documents

; forest area) (ton/year)

Contaminant load(non—point source

T-P

67

99

T-N

837

1,152

60

CODMn

4,790

6,987

324

BOD

2,272

3,276

155

SS

222,890

337,503

14,529

Basin

Buk Han

River
Nam Han

River
Gyong An

Stream
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H3® GBS KB40 FA59 RAF

Jn

=

+Z2 RIISEES HIFUSE (Non-humic substance) it U S2 (Humic substance)
£ U= = UCE. Non-humic substance= Xt & AN UK L2Lt
Hydrophilic acid?t tz&=8t SEHSl Carbohydrate, Carboxylic acid, Amino
acid, Hydrocarbon SO|Ct. 2Bt oZ (l2ist SE=2 0lM=20H 2o A
ZoHEI0, AUECE B2 Al2tSot =TS

U 59 222 EHEC XIHHKII2(NOM:Natural Organic Matter)Ol™
DOCSl 30~50%Z XHAISICH., =M=l NEX M2 X4 S0 006 s&=2
0.5~4.0mg/L Z=IHStCt.

NOMSl 22I3t8te SAS2 LIEHHE SUWAES UVas/D0C X 100(m™- L/mgC) 2 o=l
Ct. = DOCOl CHSt 254nmjl A2l E& & HIEZ2 SUVACHLD ot0d, 21 g0l 3014t
Ol DOCE F2 A4 YWatE NEXN RII22 2SN, BrHOl SUWADL 4
OlotOI®H DOCE FYUAHEO0l OtHl =4 MEX RI1=20/12t) AN UL =

o TT =
o 2&EA S4I BERIIBAL 55 086t =50 o= O

EERII=S X
Uf= EERIIS 20 MM SHEE IHKNe |II=01 XHXotes HIE=S
FHE & U= We/DOCE 2S5 == UM 01 SWARI2Z ot 0] g0l =
=5 FAZE0 =2 ez ettt

=, UWos/D0CE BERIIS2 SF0 et Zetlid, AR BERIISE
=2 EZ0A RESZ= Humic acid?t 201 A4 EHEI =2 L5 RII=SS
thgl gRotd UALB=z, IgF SIS0 HE=L UWRHY SERII=2
UVos/DOCECH = LIEFHCH D22 UVes/DOCE ALESHE H XMl SERIIS0IA
WRda SEERIIZS2 HIEeS FEE == UL =, UWes/00C HIE0l =2H
M EE&ERII=S0 Uet ARINE EERII=22 HIE0l =le XS 20/ettt
EERII=S Wesgdk: =82 0ld=0 2ol bl Zofl b Oz d&s &
sXst NYH =2= e & = UL
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1. 4BXY S5+ L UGS RAW S4

Vosa, DOC, % SUVA gLOICH RII=SZ
2 2 eI AEH0l Us SUVARES 0.372~17.410m L/mgC2 LIEHECE.

_|
QO
=
)
T
o~
©
rr
P
=
A
=
Wil
e
z
o
E
10
c

S5 K92 1.080~16.325m "L/mgC, EHP2IXAL 1.401~15.771m "L/ mgC,
2X A9 0.578~6.777m \L/mgC L A Hx2AX B 0.372~17.410n "L/mgCR

2 XS 3.799m 'L/mgC, ==X 3.621m "L/

&) o4 A2
AMEIUCH B SWAE MEXEZ2E HI=oHl LERCH, Eg=8X%0|
.816m 'L/mgC2 JIE =D, 2 3.

A
mgC ¥ E2SXIX0| 3.605m L/mgCz=0IRAULt.
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Table 5-49. UVa.s4, DOC and SUVA of forest area

Mixed area(F1)

Broad-leaf area(F2)

Herbage area(F3)

Conifer area(F4)

Division 5, 1 DOC | suva [ Uvass | POC | sUVA | UVsss | POC | SUVA | UVess | DOC | SUVA
(on ) [ ) | (o) | B rtgm) | (on ) | e | (on ™) | (G | (o )
04/5/30| 0.042 | 1.486 2.826 0.053 | 1.492 3.552 NC NC NC 0.033 | 1.412 2.337
6/19 0.167 | 4.949 3.374 0.172 | 4.641 3.706 NC NC NC 0.175 | 4.540 3.855
7/02 0.215 | 1.317 16.325 0.182 | 1.154 15.771 NC NC NC 0.199 | 1.143 17.410
7/16 0.033 | 1.200 2.750 0.036 | 1.130 3.186 NC NC NC 0.065 | 1.423 4.568
7/29 0.030 | 1.524 1.969 0.044 | 1.204 3.654 NC NC NC 0.030 | 1.238 2.423
8/17 0.034 1.28 2.654 0.038 | 2.71 1.401 NC NC NC 0.030 1.30 2.315
9/03 0.052 | 1.538 3.381 0.074 | 1.488 4.973 0.044 | 0.943 4.666 0.079 | 1.545 5.113
9/17 0.067 | 1.805 3.712 0.072 | 1.530 4.706 0.069 | 1.247 5.533 0.088 | 1.773 4.963
10/3 0.040 | 1.284 3.115 0.055 | 1.338 4111 0.042 | 0.845 4.970 0.037 | 1.214 3.048
10/31 0.043 | 1.142 3.765 0.059 | 1.079 5.468 0.044 | 1.042 4.223 0.041 | 0.978 4.192
11/13 | 0.051 | 1.142 4.466 0.048 | 1.079 4.449 0.047 | 1.042 4.511 0.042 | 0.978 4.294
11/28 | 0.056 | 1.052 5.323 0.041 | 0.928 4.418 0.053 | 0.782 6.777 0.043 | 0.795 5.409
12/28 | 0.053 | 0.984 5.386 0.032 | 0.945 3.386 0.023 | 0.998 2.305 0.037 | 0.634 5.836
05/1/30| 0.012 | 0.613 1.958 0.016 | 0.940 1.702 0.011 | 0.632 1.741 0.011 | 0.676 1.627
2/18 0.039 | 1.270 3.071 0.085 | 1.869 4.548 0.047 | 1.169 4.021 0.071 1.437 4 941
3/19 0.018 | 0.766 2.350 0.023 | 0.631 3.645 0.041 | 1.261 3.251 0.021 | 0.351 5.983
4/27 0.018 | 0.779 2.311 0.028 | 0.605 4.628 0.037 | 1.093 3.385 0.023 | 0.709 3.244
5/20 0.024 | 1.309 1.833 0.031 | 1.192 2.601 0.042 | 1.292 3.251 0.022 | 0.739 2.977
6/06 0.054 | 1.172 4.608 0.064 | 1.346 4.755 0.059 | 1.680 3.512 0.025 | 0.698 3.582
7/02 0.039 | 0.961 4.058 0.047 | 0.755 6.225 0.054 | 1.172 4.608 0.081 1.353 5.987
7/27 0.046 | 0.702 6.553 0.031 | 1.161 2.670 0.025 | 0.537 4.655 0.024 | 0.812 2.956
8/10 0.043 | 1.023 4.203 0.037 | 1.243 2.977 0.024 | 0.948 2.532 0.025 | 0.894 2.796
9/09 0.019 1.76 1.080 0.035 | 2.488 1.407 0.014 | 2.428 0.578 0.021 5.644 0.372
10/14 | 0.026 | 2.263 1.149 0.043 | 1.843 2.333 0.021 | 1.591 1.320 0.023 | 1.975 1.165
11/23 | 0.026 | 1.746 1.489 0.048 1.43 3.357 0.03 1.439 2.085 0.026 | 0.669 3.886
Average | 0.037 | 1.064 3.605 0.042 | 1.173 3.799 0.038 | 1.128 3.621 0.035 | 1.194 3.816
Max . 0.215 | 4.949 16.325 0.182 | 4.641 15.771 0.069 | 2.423 6.777 0.199 | 5.644 17.410
Min. 0.012 | 0.613 1.080 0.016 | 0.605 1.401 0.011 | 0.537 0.578 0.011 | 0.351 0.372

Note) NC :Not collected
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Table 5-50. UVa2s4, DOC and SUVA for valley stream

Vi V2 V3
Division | (v, | DOC SUVA Wase | DOC SWA Was | DOC SWA
(an’) | (mgC/L) | (w'U/mgC) | (ew) | (mG/L) | (m'L/mC) | (em™) | (mgC/L) | (w'L/mgL)
04/5/30|  NC NC o 0.022 | 1268 | 2524 | 0.079 | 2.20 | 3.5
6/19 | 1o NC o 0.106 | 2.97 | 353 | 0.078 | 3.18 | 2.462
72 | N NC NC 0.108 | 1.107 | 9.7 | 0.144 | 1.137 | 12.665
716 | N NC NC 0.040 | 1.106 | 36177 | 0.051 | 1.349 | 3.781
729 | e e e 0.024 | 1.122 | 2139 | 0.045 | 158 | 2.95
8/17 | e NC NG 0.024 | 256 | 092 | 0046 | 1.30 | 3.38
9/3 | 0.09 | 087 | 4774 | 0.0 | 1453 | 3648 | 0.074 | 1522 | 479
9/17 | 0.041 | 0.743 | 5518 | 0.083 | 1.541 4088 | 0.078 | 1.68 | 4.6%
10/3 | 0.029 | 0.772 | 3.7% | 0.0% | 1.9% 1757 | 0.077 | 1.831 | 4205
10/31 | 0.047 | 0.821 5725 | 0.0 | 082 | 3.68 | 0.052 | 0.9% | 556
11/13 | 0.051 | 0.821 6212 | 0.047 | 082 | 530 | 0.045 | 0.9% | 4808
11/28 | 0.049 | 0.741 6.613 | 0.038 | 0860 | 4419 | 0.043 | 0.8% | 483
12/28 | 0.024 | 0569 | 4218 | 0.0%2 | 074 | 4313 | 0.045 | 0.879 | 5.119
05/1/30| 0.007 | 0.311 2.051 | 0.000 | 0.474 189 | 0.013 | 0.284 | 457
2/18 | 0.016 | 0769 | 2.081 | 0.020 | 1.807 1107 | 0.038 | 1.144 | 3.32
3/19 | 0.012 | 0405 | 293 | 0.011 | 0.680 1.667 | 0.014 | 0.5% | 2.357
427 | 0.012 | 0553 | 2170 | 0.010 | 0.764 1309 | 0.011 | 0.65 | 1.760
5/20 | 0.015 | 0.98 15011 | 0.012 | 0.840 1429 | 0.0%6 | 0.843 | 1.8
6/6 | 0.017 | 0746 | 22719 | 0.010 | 0.6 1629 | 0.017 | 0.689 | 2.467
7/ | 0.09 | 152 | 257 | 0.009 | 0.8%4 1.018 | 0.0% | 087 | 3.88
7/or | 0.000 | 0410 | 2195 | 0.013 | 0.831 1564 | 0.011 | 058 | 1.8%9
8/10 | 0.012 | 0.7% 1.633 | 0.014 | 0.9% 149 | 0.012 | 0.574 | 2.01
9/9 | 0.010 | 0.719 1391 | 0.0%6 | 1.1 1.413 | 0.010 | 0.8%6 | 1.1%
10/14 | 0.015 | 1.133 1,324 | 0.019 | 1.143 1662 | 0.014 | 0.90 | 152
11/23 | 0.019 | 0502 | 3785 | 0.05 | 0.674 | 3709 | 0.5 | 0.897 | 2.787
Average| 0.023 | 0.724 | 3.73 | 0.020 | 0.949 | 2265 | 0.09 | 0.86 | 3.38
Max. | 0.051 | 1502 | 6613 | 0108 | 2.967 | 9.7% | 0.144 | 3.18 | 12.665
Min. | 0.007 | 0.311 1324 | 0.009 | 0.474 | 092 | 0.010 | 0.28 | 1.1%

Note) DF : Detecting Failure
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Table 5-51. UVa2s4, DOC and SUVA of river

S1 2 S3

Division| v,y | DOC | SUVA | UVas DOC | SUVA | UVoss DOC | SUVA
(em™) (mgC/L) | (M™L/mgD) | (em™) (mgC/L) | (m™UnQ) | (en™) (mgC/L) | (m™U/mgC)

04/5/30 | 0.064 | 2.128 | 3.008 0.029 1.330 2.180 0.072 2.196 3.279
6/19 0.073 | 3.846 1.898 0.138 3.499 3.944 0.084 4.006 2.097
7/2 0.099 | 1.029 | 9.621 0.084 1.048 8.015 0.107 1.079 9.917
7/16 0.071 1.630 | 4.356 0.039 1.038 3.757 0.089 1.593 5.587
7/29 0.023 | 1.026 | 2.242 0.038 1.813 2.096 0.032 1.076 2.974
8/17 0.038 | 1.373 | 2.768 0.025 3.242 0.771 0.067 1.951 3.434
9/3 0.101 1.797 | 5.620 0.111 1.987 5.586 0.132 2.426 5.441
9/17 0.121 | 2.440 | 4.959 0.138 2.879 4.793 0.142 4.124 3.443
10/3 0.056 | 1.118 | 5.009 0.063 1.599 3.940 0.072 2.147 3.354
10/31 0.053 | 1.217 | 4.355 0.059 1.432 4.120 0.077 1.929 3.992
11/13 | 0.064 | 1.217 | 5.259 0.068 1.432 4.749 0.093 1.929 4.821
11/28 | 0.052 | 0.868 | 5.991 0.064 1.065 6.009 0.124 2.163 5.733
12/28 | 0.022 | 0.778 | 2.828 0.042 0.897 4.682 0.065 1.230 5.285
05/1/30 | 0.012 | 0.741 1.619 0.014 0.649 2.157 0.021 0.748 2.807
2/18 0.023 | 0.709 | 3.244 0.022 1.743 1.262 0.106 1.226 8.646
3/19 0.021 | 0.492 | 4.268 0.025 0.635 3.937 0.035 0.350 | 10.000
4/27 0.019 | 0.463 | 4.104 0.019 0.576 3.299 0.026 0.226 | 11.504
5/20 0.041 1.394 | 2.941 0.039 1.643 2.374 0.036 2.090 1.722
6/6 0.067 | 1.417 | 4.728 0.055 1.845 2.981 0.063 2.148 2.933
7/2 0.081 1.400 | 5.786 0.103 1.638 6.288 0.151 2.090 7.225
7/27 0.033 | 0.665 | 4.962 0.032 1.039 3.080 0.034 1.524 2.231
8/10 0.025 | 1.021 2.449 0.021 1.387 1.514 0.039 1.460 2.671
9/9 0.023 | 1.000 | 2.300 | 0.023 1.418 1.622 | 0.035 2.209 1.584
10/14 | 0.026 | 1.093 | 2.379 | 0.028 1.872 1.496 | 0.046 0.962 | 4.782
11/23 | 0.027 | 0.945 | 2.857 0.025 1.015 2.463 0.027 1.053 2.564
Average | 0.039 | 0.967 | 3.990 0.043 1.267 3.468 0.065 1.565 4.967
Max . 0.121 | 3.846 | 9.621 0.138 3.499 8.015 0.151 4.124 | 11.504
Min. 0.012 | 0.463 1.619 0.014 0.576 0.771 0.021 0.226 1.584
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Table 5-52.

UVass, DOC & SUVA of the Juam lake

Division Sampling point UVass DOC SUVA
piing p (em™) (mgC/L) (m_1'L/mgC)
Gate 0.026 1.46 1.76
Gokchun bridge 0.029 1.63 1.77
March
Munduck bridge 0.036 2.22 1.60
Bok bridge 0.038 2.00 1.91
Gate 0.032 1.41 2.31
Gokchun bridge 0.038 1.60 2.37
June
Munduck bridge 0.013 3.55 3.66
Bok bridge 0.085 2.67 3.19
Gate 0.015 1.50 0.98
1l Gokchun bridge 0.046 1.82 2.52
uly
Munduck bridge 0.082 2.00 4.10
Bok bridge 0.080 1.88 4.27
Gate 0.023 1.53 1.45
Gokchun bridge 0.052 2.05 2.54
August
Munduck bridge 0.077 1.97 3.90
Bok bridge 0.049 1.63 3.02
Gate 0.030 1.68 1.80
Gokchun bridge 0.041 1.89 2.17
September
Munduck bridge 0.051 2.06 2.45
Bok bridge 0.055 2.16 2.54
Gate 0.031 1.61 1.91
Gokchun bridge 0.045 1.88 2.42
October
Munduck bridge 0.055 2.18 2.55
Bok bridge 0.066 2.46 2.69
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Table 5-53. Soil humus and Apparent molecular weight distribution
of Juam lake

Molecular ]
weight (KDa) Soil Juam lake
>100 8% 0%
30~100 249% 0%
10~30 24% 12%
3~10 28% %
0.5~3 11% 45%
<0.5 8% 149%

B>100
30~100

E10~30

E3~10

BE0.5~3

[1<0.5

24%
a) Soil humus
45%

@>100

E10~30

E3~10

0.5~3
d<0.5

14%

b) Juam lake

Fig. 5-43. Apparent molecular weight distribution
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Table 5-54. Variation of algae for forest area (Unit = ug/L)
Mixed area (F1) Broad-leaved area (F2)
Division
Green |[Blue-green| n: Flagel lu Green | Bluegreen | - Flagel lum
algae | algae Diatoms m algae Total algae algae Diatoms algae Total
4/27 10.198 | 0.121 | 0.275 | 0.093 | 0.687 || 0.237 | 0.193 | 0.369 | 0.199 | 0.998
5/20 [ 0.201 | 0.175 | 0.254 | 0.157 | 0.787 | 0.324 | 0.234 | 0.320 | 0.249 1.127
6/6 10.212 | 0.110 | 0.239 | 0.211 | 0.772 | 0.411 | 0.254 | 0.299 | 0.301 1.265
7/27 10.409 | 0.124 | 0.221 | 0.276 | 1.030 | 0.623 | 0.310 | 0.312 | 0.366 1.611
8/10 [ 0.694 | 0.101 | 0.287 | 0.322 | 1.404 || 0.823 | 0.391 | 0.376 | 0.511 2.100
9/9 10.543 | 0.383 | 0.369 | 0.841 | 2.136 | 0.845 | 0.479 | 0.687 1.899 | 3.910
10/14 1 0.210 | 0.355 | 0.340 | 0.853 | 1.758 | 0.940 | 0.690 | 0.830 | 2.535 | 4.995
11/23 1 0.345 | 0.210 | 0.293 | 0.881 1.729 || 0.390 | 0.860 | 0.160 1.989 | 3.399
Herbage area (F3) Conifer area (F4)
Division Green |Blue—green Flagel lu Green | Blue-green Flagel lum
algae | algae Diatoms m algae Total algae algae Diatoms algae Total
4/27 [ 0.210 | 0.114 | 0.403 | 0.122 | 0.849 || 0.244 | 0.111 | 0.413 | 0.103 | 0.871
5/20 [0.255| 0.157 | 0.339 | 0.165 | 0.916 || 0.292 | 0.105 | 0.376 | 0.166 | 0.939
6/6 10.297 | 0.189 | 0.347 | 0.232 | 1.065 | 0.354 | 0.100 | 0.388 | 0.220 1.062
7/27 10.338 | 0.245 | 0.299 | 0.299 | 1.181 || 0.401 | 0.081 | 0.349 | 0.254 1.085
8/10 [0.450 | 0.277 | 0.043 | 0.328 | 1.097 | 0.429 | 0.072 | 0.421 0.344 1.267
9/9 10.466 | 0.307 | 0.265 | 1.086 | 2.124 | 0.612 | 0.421 | 0.772 1.960 | 3.765
10/14 1 0.470 | 0.255 | 0.482 | 1.040 | 2.246 | 0.808 | 0.365 | 0.797 1.445 | 3.414
11/23 | 1.150 | 0.070 | 0.474 | 0.615 | 2.309 | 0.402 | 0.979 ND 2.165 | 3.546
Note) ND : Not Detected
SEMEAHC PIYSE ASZYIEC LT SAS RUSHH IS
LMAIDIMH, O &2 &L A0z JI20 dHRAFTE == L Us SFL
ZI| =0l HOIAI=S HZ2 Soll =I5 AHIAC QIZFHIAINNA O Lo E
=10 UL, =272 M2 sS4, HKs52 =9 5 20l Fl&le=
RS20 HMAGtH, HEW Ok SESO0| BtAL. ASxz=3-=)=20lle =2
"AE, 248 =sA8)F RE0tL =80HM Z=IEIKle =2 28, 28 =X
F, SAEAN et YEIEFIF L3AE6=s ELRE U
QAEHDXZ20 = =5 HYAUMIE(vegetative cel )t SEMAIS Sol SHEESHA
(planozygote)S 2HE0, Ol B2I 90 2S4S MAGHE SHIEA (resting
cyst or hypnozygote)Z TI0 oHME EBAs =, CIAl S xH0| HEWXIH
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Fig. 5-45. Development of algae distribution and dominant species for
forest area.
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Table 5-55. Algae distribution for rivers (Unit = ug/L)

Songgwang tributary (S1) Dongbok tributary (S2) Bosungriver tributary (S3)

Division Blue- Flage
green |Diatoms| |lum | Total

algae algae

Blue- Flage
green|Diatoms| |lum | Total
algae algae

Blue- Flage
green|Diatoms| |lum |Total
algae algae

Green
algae

Green
algae

Green
algae

4/27 10.198|0.168| 0.314 |0.194|0.874]0.256|0.287 | 0.433 |0.286|1.262]0.265/0.258| 0.386 |0.323|1.232

5/20 10.201]0.165| 0.301 |0.201]0.868|0.323(0.308| 0.423 |0.323|1.377(0.267(0.304| 0.377 |0.343|1.291

6/06 |0.195/0.167| 0.311 |0.261|0.934]0.453|0.379| 0.397 |0.389|1.618]0.274|0.374| 0.364 |0.365|1.377

7/27 10.201]0.197| 0.314 |0.294|1.006|0.943|0.588| 0.365 |0.541|2.437(0.347(0.440| 0.398 |0.569|1.754

8/10 |0.208|0.151| 0.315 |0.304(0.978|1.673|0.615| 0.544 | 1.554|4.386]0.389|0.645| 0.435 | 1.454|2.923

9/09 |0.384|0.286| 0.393 | 1.665(2.728]0.755|0.477| 0.521 | 1.563|3.316]0.469|0.673| 0.499 | 1.490|3.131

10/14 ]0.440]0.215| 0.335 | 1.661|2.651(0.258(0.258| 0.214 |1.083|1.817(0.288(0.010| 0.455 |0.6581.410

11/23 0.230]0.445| 0.186 | 1.213]2.074|0.240| ND | 0.274 |0.939|1.453(0.308(0.163| 0.370 |0.806|1.648

Average | 0.26 | 0.22 | 0.31 | 0.72| 1.51]10.61|0.42| 0.40 | 0.84|2.21]0.33]0.36| 0.41 [0.75| 1.85

Note) ND : Not Detected
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Table 5-56. Variation of Chlorophyll-a for area (Unit : ug/L)
Division| F1 F2 F3 F4 V1 V2 V3 S1 s2 s3
04/5/30 | 2.2 | 05 NG 0.7 NC 03 | 08 | 25 | 3.1 2.4
6/19 | 20.3 | 17.6 NG 6.8 NC 25 | 93 | 10.8 | 13.9 | 58
7/02 | 2.3 DF NG OF NC DF OF 2.0 | 3.7 1.7
7/16 | 0.4 | 0.8 NG 0.6 NC 0.2 1.2 2.7 | 29 1.8
7/29 | 0.5 0.9 NG 0.6 NC 0.1 1.0 35 | 35 | 2.2
8/17 | 05 0.1 NG 0.2 NC DF 14 | 28 | 76 | 7.1
9/03 | 1.0 0.7 | 07 | 05 06 | 02 | 0.8 95 | 16.4 | 15.8
9/17 | 1.0 1.3 | 09 | 08 1.1 0.3 1.0 | 121 | 19.3 | 19.0
10/03 | 1.5 15 | 0.9 | 0.4 1.2 | 03 1.2 3.1 3.7 | 5.8
10/31 | 0.7 1.2 1.1 04 | 04 | 03 | 04 | 23 | 33 | 3.0
11/13 | 0.6 0.4 | 08 | 03 0.5 | 0.2 1.4 | 2.1 29 | 23
11/28 | 1.3 0.9 | 04 | 05 0.6 | 0.7 1.1 1.4 | 26 | 2.1
12/28 | 0.8 05 | 04 | 04 | 05 | 05 | 0.9 0.5 1.7 1.4
05/1/30 | 0.9 0.8 | 07 | 05 0.9 | 02 | 08 0.1 0.4 | 06
2/18 | 1.0 1.3 | 06 | 09 1.1 0.3 1.2 35 | 53 | 58
319 | 07 | 07 | 06 | 0.8 06 | 0.4 1.1 | 13.2 | 19.4 | 18.6
4/27 | 0.9 0.9 | 07 | 0.8 0.5 | 06 1.0 65 | 95 | 9.1
5/20 | 0.8 1.1 0.6 | 0.8 08 | 05 | 09 | 49 | 72 | 7.3
6/06 | 0.7 | 08 | 058 | 07 0.7 | 05 1.1 | 20.1 | 285 | 26.4
7/27 | 0.8 12 | 07 | 05 0.9 | 0.3 12 | 45 | 78 | 7.2
8/10 | 1.5 1.6 1.2 1.1 0.8 | 0.7 | 0.9 0.3 | 0.7 | 0.6
9/09 | 0.9 1.1 0.8 | 05 0.7 | 06 | 09 | 42 | 67 | 6.4
10/14 | 0.8 0.7 1.0 | 0.6 0.6 | 0.7 1.0 3.1 56 | 5.2
11/23| 0.5 12 | 06 | 05 | 06 | 03 1.1 0.3 | 08 | 05
Average | 0.9 1.0 | 07 | 06 | 0.8 | 04 1.0 | 53 | 79 | 77
Max. | 20.3 | 17.6 | 1.2 | 6.8 12 | 25 | 93 | 201 | 285 | 2.4
Min. 0.4 | 0.1 0.4 | 0.2 0.4 | 0.1 0.4 | 0.1 0.4 | 05

Notes) DF : Detecting Failure, NC :Not collected
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Fig. 5—-49. Variation of Chlorophyll-a for forest and the Juam lake.
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Table 5-57. Variation of Chlorophyll-a for forest and the Juam lake

(Unit = /L)
Division Mix?gf;lrea Broag;;aved Herbzzgg)area Conif(el:r4 )area Juandan
(F2)

May 2.2 0.5 NC 0.7 12.5
June 20.3 17.6 NC 6.8 4.0
July 1.0 0.9 NC 0.6 4.2
August 0.5 0.1 NC 0.2 1.8
September 1.0 1.0 0.8 0.5 3.6
QOctober 1.1 1.3 1.0 0.4 2.2
Noverber 0.9 0.8 0.6 0.4 3.0
December 0.8 0.5 0.4 0.4 2.6
January 0.9 0.8 0.7 0.5 1.0
February 1.0 1.3 0.6 0.9 1.6
March 0.7 0.7 0.6 0.8 2.2
April 0.9 0.9 0.7 0.8 1.8
May 0.8 1.1 0.6 0.6 2.2
June 0.7 0.8 0.8 0.7 2.4
July 0.6 1.2 0.7 0.5 1.1
August 1.5 1.6 1.2 1.1 1.3
September 0.9 1.1 0.8 0.5 2.8
October 0.8 0.7 1.0 0.6 1.6
Noverber 0.5 1.2 0.6 0.5 1.5
Average 0.9 0.9 0.7 0.6 2.3
Max . 20.3 17.6 1.2 6.8 12.5
Min. 0.5 0.1 0.4 0.2 1.0

Note) NC :Not collected

- 172 -




tCt.

(¢}

=
=

ni;

24
=

(@)

o1

0late

o
o2

AL

=hl= EAM

= JHKIL)

on
Jo

ol
ol
OF
~0
=]
il
K4
<+
00

9]
Kl
H

o
[0

ol
0

<]

&oto

f

EX

0]

KD

o

S A9

OtLlet
tCE.

Ct.

[=1=)
[

[S)

3

—

IS)

FO4 OF

[9)

Xl
te| ok O OF

=S
AlME 2

&

erol &l A

LHEZ

2|

=

o

MOl

S

t

OtLlet,
S & kel

]

K0

I

ol
r

<
KO

o)

ol

0

o

0

K0

o0
IH

ok

B
5
Ok
ol
20
<
ol

gl

&)
H
o0

ol

(BIR) AP DF DERIXI DI AL

Ju
1)

<r

0l
ul
K0

I

ol
0

<
J

AONe CEA

AZE=O
o —

Z0tot=

ol

el

i
o

0

OICt.

t=

110

K

0
ar
TA
0
ot
il
3

Ju
0l
Y

o)

J

2oF 2

o =

—
[—

t

A
T

AFOI 2|

JUR

o

Ol =Xl 00k

AH
S

A
Ay

ol

o0

o)
il
0

Ju

o
Ulo

O
<l
RO

s

o0

0
20
ol

_

DF

0l
10
il
0

_

<]

KU
of

BHE Ol
s30l01

=
ss,
b

o
FO{0F otH,

0

= o AT
5, &%, =AM
24 &
=2 o

=
=

=
S

s 0l

EY

IR RS

tO4 Ol

[9)

1
LIRSl =& LR XF0l [t Setdltt.

=4
S =

—

—

==
=

IS
i 275

|.

ef
0

CH
CH

b Wel

ok
N0

KiO
KD

ar
OF

Uk
<0

I.

N,

5 =9 M| Ok Jis

Ol CHHIGHDI <Iof &f

(<]
=

Ok

100

ol
ulo
of
&0

Ok
=

Ol A Ol

SSAG0A Otz

ot™ 2|

ar
<+
=
RO

gl

(m]
Kk

-

wl
<+
s

)

1)
=
m___

ol

pas|
=

A

‘:'I-% il.l__,

[P
=

500mAl & Ol

- 173 —



getkl

FoH el ot

[9)

o
TT

g5 e

(et

FOl

O 2]
o

=

. o

iR s z W ok 0 0 Ko = I3 S o o3 oom B O T %0
o RO = & ol w0 — W X R0 b W S Ko S B oA w3
THE yE®  SgR sFgy E°stZf =gun
S o 0ol = - K N Z ol o & o0 7 O~ o
mR & & W2 "% T mmswm WD
O N b | 8 X ok W B =gy R M oot oy OF
VR L Of 20 %0 ob s @ &g O o»oE 25 om o
—_ — ) __A o =T E ~ =z _| fm —_
1o Wl, N W‘_ E_l_: Al w w_ U| o_:_ no m_Jl E = 80 Mw o_=._ ol _..rA Em__ .A_.o =
Kio @0 m ol ._|_w_ ol < o0 ol =0 W < 2 = ujo 0 mcr._ ol 0
=323 amn o K0l & A o5 md T ow S o
< z g M _ WD zr O < s 8 = o om0 5 5 A K
O = og gy O X @ Tag S™Moot ™LAk T5RK
2 - — T - < I - ! !
ool fr PR Roof wlEm e my o ® 3HEEw
W a e 50 0™ =2Mawdnd ,as®
K 0 _.IA o) = s - o - — =N N S — <
ﬂ___o_ew_mm%gg__wommmm &EWO_EM%M@@ w_al_z_o_xw
oo 02 Ao P E s g Myl og oy AN )
il = S I @ s Y W0 o HE ) < - SRR
Koo W 7 o = A = o— ol gy I ok =
. <t ORI o = o - I " Ok N = O © -2sr S 2~ &
1o S oJ O_| mV 0 0 O_n ﬁ@ ﬂw Rl - 1o =1l -0 ™ w
o w S A0 ) 1z 8 T Wy i s M
%_wmefol_: o MBS w9 o R M JlJ %m& S
< - - hray N ey ! 4 = .
n o 1o o g7 = e ok 80 oy 91 70 < = o
oA &0 - ° o/ ™ ol 5% o - <k - Y oa = ol
U ok ~ 30 Ulo _.ﬂ_ﬁ_w; g = U _ . T - 5 o O gp m0 © m_. wﬁ ko '
T g amVwyg = w2 Dol X oy oy Wk o0 Mo ~ s
SR A ROy W Y wu_&.m_:ﬂa_z@u_MMm_w_a
Ay ol = ey — | T o U K = <
oF M ® 00 ol mo <5 <o - 16 i = o1 AT_. H S T RS Mo
= <k 04 v _ D o o O = 0k = ; o 2=l <
< R’ g o) o Ko Wowr <= oo 88 X0 -y 0 A
Ko o)y o = R i oL <z e Wl = 8 5 =
w_. o %0 mﬁ =N Al o= = 5 . ol 3 = =S = K S m 0 oo =
Ao s FERMR g g amgao%mﬁo____mATé%DMEm|
KoY wmes I MOy ¢+ ul oy o ® 0y
g WIS wmu s ¥Ew <08 d WOR W AR W Ry b
0 A H TR YOABRDHW DM E R RS Y A0
ol U R o A0 < Ok 0 Ko Of R <k o ar RO RO 30 S Ko uo

tCE.

_

S

AT O 0F

AH

MEAIE ot et 2
- 174 —

=

=

= st

ot

=
S

OZ A



1o

EL

ioll

Al

1o

KiO

<
i
=
Rl
ul
00

Ok
m_._m_n_
10

175



ol

&l

o)
BN

00

0]
o0

KF

<+
i
OF

ar

0

i

<J

ak

Ie]

2 Na" > Ca® > NH." > Mg™ > K

7 s5= Na' 96.84ueq/L
b, Ca®" 74.71ueq/L, Mg® 58.05ueq/L, NHs' 53.94 ueq/L

K" 19.92 ueq/LOIAC.

w0
o0

01
o0

0
00
<+

-

~J

&l

Ki0
Kl
9]

-

n0

=)

£l

il

ol
I
X0
0l

-

Al

o
i

=

al

tD, ClI° 56.48 pyea/L

9]

NN

=

=

52%

OF
=

[9)

FXI
10.84 yeq/LOIRALCE.

N

NOs

=

=

S04~ 73.63ueqg/LoZ2
ol

35%

20054 6Z
42 (40,897ke

2004
1123 (16, 125kg

2005 8" (78,714kg/month),

22 (44,763kg/month),

nAYGHYE

(54,755kg /month),

(eNe N
TT /™ —i

1of
o0

Kk

102

2005
2005

2004 9= (11,960kg/month),

122 (14,907kg/month),

2005
20044

/month)2l =22 X LIEHSCH.

(12,972kg /month),
Ol ALk,

oo
TTE T

x~
[=]

EHE
G2 XS 18.49% S22 EAE UL,

80

=
=

ol

ol
w0
[[e]

4

Kl

HE+=E XS 58.13%,

=
=

23.29%,
- 2004

31,879kg

0l
n0
110

I+

3

f

KU

|3
A0
of
ol
ar
Ok

iof
o0

KF

-

ol

HO

)

2FH

9

CODc, &t=01 =H LIEF

S5JF BOD, CODun,

/month0l1), AS SotE2 382,547kg/year & EALZIULEH.

il

IH

il

SIALCE.

ol
oFJ
<+

<r

ot
[
5
OF
o

o)

St
=

20l I

8

=]
=

H
R’
o

of
R

fllJ

st O

CODCr 9'

22| BOD, CODwn,

H

- 176 —



tCH.
160.7kg

200.8kg

110
o

clJt 2

t

~J
ioJ

22 TN, T-PIt =0 0l0fl CH&t

A
et
o

1.560 =3 UE L,

¢ SS
CODC[

el

Ju
oF
ol
0H
20

-

oll
ol

Kl
OH

80

RO

14.2kg/ha/year,
T-P 0.178kg/ha/year@ 2 LIEIG OO,

SS 29.5kg/ha/year,

CODMn
80.6kg/ha/year,

BOD 9.8kg/ha/year,
T-N 6.248kg/ha/year,

/ha/ year,

/ha/year,

BOD 6.0kg/ha/year,

=0l

s

[
=

|.

PN
o

f

7.9kg/ha/year,

J
0.122kg/ha/year2 2 LIEIGCEH.

K0

T-P

T-N 2.263kg/ha/year,

CODCr

CODMn

K0

il

160
or
ol

n0

—_

<J

0l
0
IS

IF

O
30

RO

T-N
XIS 0l A

CODy. 167.67ton/year, COD; 1,699.95ton/year,
47 .74t on/year T-P 2.57ton/year2 LUIEIGSO,
1,078.60ton/year2 Jt& SH LIEFSECEH.

BOD 127.10ton/year,

A2
=T o

L

=
=

SS=

.

nl

—_

=
0l0

JJ
=)
Bl

K

ol
X0
][
Rr
ol
o}

Tl
el

Kl

<r
jilg

w0
lof
i0f)

K]

il

53
S
<
K

(HO

&
™0
$10

n0
X0

8 SWARI2 2&

g

RJ
1o

P

I

54
an

Kl
]

ol

@
10y
Eﬁ
100
10

ak

o3
H
KU
A0
I

DOC2t Chlorophyll-a

&2

(o2
=

Z 1} D0C2H Chlorophyl [-a

X

=2
[=]

3

A
()

)

7

0.7142 = LIEtRCH

Haes R

AF D}
O

RO

chH

Kl
1]
oF
IF

ol

o

Ok

Ju
Ok

ol
JK

UL, =252 SUVARLOI

LHOIA = of

~

-

Eall

ol
00
30

HHLI| 2

HatE

al
=

S

- 177 —



&l
K

J

t

S

BHELEA XH2lE 7
: 203-21, 2001

ef
(oz]
=]

OIAIAl, ZElU=0 2
| Xl 18(2)

1.

=HJI

uir
il

oFJ

@

=
1996

IXIE, S2lttet gl

s

2.

, 1997

—

o, IR

| == 4l

1~12,

47

Bl
I
<0

ol

.

Y|

il

o
30

RO

O

Al =7 UA

} 1020, 2006

38, 2006
BT 2 R (2B48R)

- 75~97, 1988
1987

AL

AR 314 -

BET:
124,

BR

116
E. M THURMAN., Organic geochemistry of natural waters, 1985

RIZTHE. BE

.
[==2
= .

B R
g |

&

-

KBHHRT
HEAEHIR

Nty -
1R 1JIL
TBIR.

Panl

MHAE BT DR K D K

=

S

HEDY)

1981
10. $&AX.

11.

| HIE2E
313~326, 2001

KX e ER*.
NGRS BEAR &

j=Ne Ne)
TT / —

39~57,

8. fMam-FHEILE.

9.

tOfl OIXI=

LHe @

1966

JNE=Eas]

© 1521,

0

=
=

Il 1(2)
=0 S4 dEiAH0 OIXl= e & = A2HMet,

3| 19(4)

e}

oy
ilor
R0
ol
20

fif

o)

KA

-

1]

00
30

1 232~238, 2001

ol

O

50
o)

o)

w@

oF
R0
o)

o)

&l

o)
BN

H
0

Rr
ol
o7

Ie]

Ok

30

3

- 178 —

- 1994

| Xl 20(2)

s



il

1998

© 449~459,

[l 21(5-1)

F

K0

1991

: 45~53,

| 7(1)

2

st==HeldlsAH 3

1 23~38. 1995

& 92
19. Binkley, D. and T.C. Brown, Forest Practices as non-point sources of

H
&l

At

Pollution in North America, Water Resources Bulletion 29(5) :
1993

729~740,

)

o)
BN

ol

100
80

O =Xt& 20l DIXl=

| Xl 82(3)

R0
o)
0

-

<0

T

&)
H
OF

© 283~291, 1993

&l

o)
EN

-

oll

a

ul
K

Al
{
<k

1o

ol

K
0
g
K0

1o}

, 01&
A, 1998

-

30
=
70

0H

00

21.

Ho
o

<F
i

o)

At

T

I
(HO

ak

KO
1
il

MUk
KA

o

I

RO

ob

23. HH

- 291~300, 2000

| 9(4)

2

ol

B0
100
30
R0
o)

o)

2
ol

D
KJ

&l

o]
el

0
uir

HO
il

Kl
<+

ol
<+
10{
Ho
oJ

50

a

o0

ol
o]

o

&= 30

ol

Ao
<4

&l
<

ol
Mo

1995

J.KSWQ Dec,

I 28H(1988~1994),
Ryding, Entrophication parameters and

: 53~62, 1990

and S. 0.,
trophic state indices in 30 Swedish Waste-receiving lakes. Arch.

1980.

L}

26. Forsberg, C.,
Hydrobiol

ol
Al

0
ur

KI0

ol

K

-

a0
ok

Uk
K
A

U
<t
B

OI OIXI

: 342~355. 2000

| Xl 89(3)

=]

F

S
=

o
=g

3

S
[ustd

fo2-,

&

ol
ar
ok
</
Ho
L

© 69~78, 1987

35

i)
Al

R
K
Ll
OF

ol

0

—_

<]

2

- 179 —

AHAHE 38 :98~111, 1989

At



1987

f

Ll

OlAIEHH oA O
o= TTrTIT

&

31.

: 307~329,

A, SATAIE

=&, 0l

32. http:// juam.kwater.or.kr

K0
i
o)

-

o0

BN
RM
R0
o1
el

ol

ar
OF

oFJ

<0
ujo
1of
o0

Kk

—_

o

Bl
R0
o7

1-141-2, 2006.12

=41,

H

SIIM =X &HE RS

o xy =
SH &t

T

00
or

__9,

00
RO

1997.
| Xl 88(2) :

o 125~137,

ol OIXI

—
o

tII

PSS

1999

149~156,

o AqAAA A

ar
Ok

<
0]

ol

: 489~501, 1997

. 86(4)

—_

=
Al
J0
K0

o)

Ak 2

3

[y

[S)

FEEIH

tE1L 3T,

a

Wit SHEE REREN JA0AN KEEES BB 2

RIER BEtkaE2

Olgd=,

41.

<+
oy

ol

ol

fm

i
X

L

, FIEFIER .,

o]
&0
Uk

o]
80
O

S 117~125, 1999

il

0
410
&)l

-

ar

0
OF

KX

-

00

Kk
0

1997

. b4,

—ieEE, IIEXNIY HEXE 42

H)
F
Ll
T
E

or
-

Of

T

1o
i
o0

<
00

nE
nJ

<

SLE AN
— o,

0

<]

1999

1998

: 295~298,

0 195~201,

| Xl 22(5)
- 180 —

2

EH

=

. BRE

Korean Journal of Ecology, 21(3)



46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

ZXNE, HIEQER ME=X 22| Yot~ st=H P IIA AR 25,1998
EPA. Non-point pointers. U.S. Environmental Agency. Office of Water.
EPA-841-F-004A. Washington. DC., 1996

U.S. EPA. Strom water Management for Industrial Activities ;
Pollutionn Prevention Plans and Best Management Practices. Office of
Water-EPA, 1993

U.S. EPA. Modeling of Non-point Source Water Quality in Urban and
Non-urban Areas, 1991

Gaber B.A. and T.C. Hutchinson., Chemical changes in simulated rain
drops following contact with leaves of four boreal forest species.
Canadian Journal of Bulletin 66 : 2445~2451, 1988

Anderson, T., Influence of stemflow and throughfall from common

oak (Quercusrpbur) on soil chemistry and vegetation patterns. Canadian
Joural of Forest Research 21 @ 917~934, 1991

Parker, G.G., Throughfall and stemflow in the forest nutrient cycle.
Adv. Ecol. Research 13 : 57~133, 1983

Amezaga, |., A. Gonalez, A. M. D., A. Echeandia and M. Onaindia.
Atmospher ic deposition and canopy interactions for conifer and
deciduous forests in northern Spain Water, Air, Soil, and Pollution
97 @ 303~313, 1997

2595, 7M., M7, 254, 222 ofd NHFeAE AStE A,
T, 2003

ZXE, 0I1E, OlNE, RE2cE S U=sHE H=X2 aH¢l
Eadte|yor, =S ZE RO AT, st=2=AESAF, 2005

IRA . BIEBBME & CMBROKE L KEOEMATH & BEEH.
KK ERBEE 6(4) 1 326~335, 1993

- 181 —



58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

REBNMEREREHSSE.

BRMNEKIBICE D ERKEICRIFTEEZEROTLE. BAMEEES 76(5)
383~392, 1994

REFMAESHTELERERME, HMNEKFZTOKERLDBEE.
KXKERBEEE 8(4) © 367~381, 1995

EERERBINE—RHEBMEOHETMRICL 2 L FEBELIGIER-2) / F
NDigE-. BAMBER 74(5) 1 437~440, 1992
ERHREEBRER BRI EX., RMAICHE T BT DB
-RERABHICHT 2HEN-. LBEXRBRBMBEAMHTRE 46(4)
:829~846, 1989

HIZMF, BMERO LIRS A P RIRICH (T DRE). BARILXES

193~194, 1993

Olgs, tiEs, HIEQER SESdU HdS RIS zH 2o, st=3=
2Fstal X, 18 @ 569~576, 2002

OlEf2, HIE2E2l 2l & W0 Zet 23X 4, SFUsS=
9: 1~10, 2004

g lel, 885, 8822 RESd ¥ RESFolgH, 2 28I

63 : 32~35,1996

U.S. EPA "Results of the Nationwide Urban Runoff Program Volume | -
Final Report. Water Planning Division," U.S. Envir. Protection
Agency, Washington, DC. 1983

st 2te| St a2 HIEER 2e|ee OtAS RIS ZALALS

 389~404, 2004.12

Thurman. E. M., Development in biogeochemistry : Organic geochemistry
of Natural Water, M. Nihoff and Dr. W. Junk Publishers, Dordrecht, The
Nether lands. :497, 1985

- 182 —



72.
73.

74.

75.

76.

7.

78.

79.

80.

81.

SHE, s+=U RIISS HS dd, JHSFI|= 6 @ 93~101, 1997

De Haan, H., Effect of benzoate on microbial decomposition of fulvic
acids in Tjeukemeer (the Netherlands), Limnol. Ocenorgr. 22(1)
38~44, 1977

Malcolm. R. L., Geochemistry of stream fulvic and humic substances,
In Humic Substances in Soil, Sediment, and water : Geochemistry,
Isolation, and Characterization. Edited by G. R. Aiken, D. M. McKnight,
R. L. Wershaw and P. MacCarthy. New York : John Wiley and Sons, 1985
Steinberg. G. and V. Muenster, Geochemistry and ecological role of
humic substances in lake water, In Humic Substances in Soil,
Sediment, and Water, Geochemistry, Isolation , and Characterization.
Edited by G. R. Aiken, D. M. Mcknight, R. L. Wershaw, and P.
MacCar thy. New York, John Wiley and Sons, 1985

Edward. J. B., S. Goel and R. M. Hozalski Removal of natural organic
matter in Biofilters, AWNA Research Foundation and AWWA, 1995

Douglas M. Owen, Gary L. Amy, and Zaid K. Chwdhury, Characterization
of natural organic matter and its relationship to treatability, AWWA
Research Foundation and American Water Works Association, 1993
Abbt-Braun, G., F. H. Frimmel and H. R. Schulten, Structural
Investgations of Aquatic Humic Substances by Pyrolysis—Field
lonization Mass Spectrometry and Pyrolysis-Gas Chromatography/Mass
Spectrometry, Water Research 23(12) : 1579~1591, 1989

Bruchet. A. and D. Rybacki, Transformation of NOM during treatment :
149~153, 1996

Amy. G. L., M. R. Collins, C. J. Kuo and P. H. King, Comparing Gel
Permeat-ion Chromatography and Ultrafiltration for the Molecular Weight
Characterization of Aquatic Matter, Jour. AWWA, 79(1) : 43~49, 1987
Sierka. F. and G. Amy, Catalytic effects of ultraviolet light and/or
ultrasound on the ozone oxidation of humic and trihalomethane
precursors, Ozone Sci. Eng 7 @ 47~55, 1985

— 183 —



82.

83.

84.

85.

86.
87.

88.

89.

90.

91.

92.

93.

94.

95.

Aiken. G. R., Isolation and concentration techniques for aquatic humic
substances : 363~385, 1985
Owen DM, et al, NOM characterization and treatability, J AWWA 1
46~63, 1995
Leenheer, J. A., Fractionation techniques for aquatic humic
substances, Humic Substances in Soil, Sediment, and Water. Edited by
G. Aiken. New York : Wiley-Interscience, New York, 1985
Thorn. K. A., C. Steelink and R. L. Wershaw, Methylation Patterns of
Aquatic Humic Substances Determined by 13C NMR Spectroscopy Org.
Geochem. 11 (13) : 123~137, 1987
st AL, 2ES EERIIS SO 28 A, 1999
MacCar thy. P.

substance and their influence on the fate and treatment of

and |. H. Suffet, Introduction : Aquatic humic

pollutants. In Aquatic Humic Substances Influence on Fate and
Treatment of Pollutants. Edited by |. H. Suffet and P. MacCarthy,
Washington, D. C., American Chemical Society, 1989

ZXNE, AHE, HELLIEH REMLE RS RS 2l Yot

Asa, ASH, Wi, AS0, FST, YoE [0 MY HIF
QY RESH L WL IA WEBASEIX 24(11) 1 2019~2027
2002
SEAMI|SNE, BYALE HIZQHY RSSSD N 2ol ot

US, EPA, Standard method, APHA, AWWA, WEF, 19th, 1995

HYR, SHQATIAIEY, 2004
MZETY AR ANE, BYHBUSY JAYSHIADL, A

(o]

o

A ) RSEIHY 22 E0KM, 2006
National Atmospheric Deposition Program;

http://nadp.sws.uiuc.edu

EMEP; http://www.emep. int

- 184 —



96.

and
97.

98.
99.

100. =

101.

102.
103.
104.
105.
106.

107.

108.
109.
110.
1.
2.

113.

McClaugherty, C. A., Pastor, J., Aber, J. D., and Melillo, J.M.

Forest litter decomposition in relation to soil nitro—gen dynamics
litter quality. Ecology 66:266-275.1985

Fog, K. The effect of added nitrogen on the rate of decomposition of

organic matter. Biol. Rev. 63:433-462. 1988

=EMEE, H16E LRKHAREER, BEEREERMHATH ¢ 19, 1999

KHIEZ, BIEF, MERM, 653, 7, 1996

S, FY=, oy, Bad, SN

[=] i, L= o

OH
Jo

, TANEEIF 1 65~99,
2006,

P-C. Storm, Gesetz zur Oradnung des Wasserhaushalts, Deutscher
Taschenbuch Verlag : 191, 1995

IMEREZERE, KEADKREKENRE, RIBEHIR, 1994

BERE—, %80 AXKESTBHAHBE ¢ I)- BEEFE 80, 1985
H.Benndor f ,W.Such, gwf/-Wasser/Abwasser, 136, 68, 1995

J.Benndor f, K.Putz, Water Research, 21, 829, 1987

W.Scharf et a/., Okologische Massnahmen an der  Grossen

Ohiinn-Talsperre, Wupperverband, 1994

OIS E, OtIiE, L2X, HHES, EXOIZEE LA HELER 2229
tEstal Al MI17H 2=, 147~156, 2001

.Jon.For.Soc., 59, 435, 1977

AR, HFMO £E2 EiEE, 1971
XA R FHESE 22 II=XE, 2002

&
et FASEFYMAAN HE ZAFHR(I11), 2003

m

’
sEs4, B
J

N

T.Fujimori,

Vallentyne J.R. Freswater supplies and pollution: effects of the
demophor il explosion on water and man. In N. Polunium (Ed), The
enviromental future. Mac Millan Press 181-211 1972

Reynolds, C. S. Walsby, A. E, Water blooms, Bilogical Reviews of the
Cambr idge Philosophical Society, 50(4) : 437-481, 1975

— 185 —



114

115.
116.

17.

118.

K. H. Nicholls, P .J .Dillon, An Evaluation of phosphorus—Chlorophyl |-
Phytoplankton Relationships for Lakes, Internationale Revue der
gesamten Hydrobiologie, 63: 141-154, 1978
Reynolds, C. S. The Ecology of Freshwater Phytoplankton. Cambridge.
Sommer, U., Z. M. Gliwicz, W. Lampert and A. Duncan. The PEG-model
of seasonal succession of plankton events in freshwaters. Archiv fur
Hydrobiologie 106:436-440. 1986

Stockner, J.G. K.S. Shortreed. Response of Anabaena and
Synechococcus to manipulation of nitrogen: phosphorus ratios in a
lake fertilization exper iment . Limnol . Oceanogr ., 33:
1348-1361. 1988.
D .J. McQueen, D. R. S. Lean, Hypolimnetic aeration : An overview,
Water Poll. Res. J. Can. 21: 205-217, 1986

— 186 —



Appendixes

App. 1. lon concentration of runoff from mixed area (unit : pea/L)
Divisi Cation Anion
viston Na* Mg®* ca® | Total cl” NOs™ S04~ F | Total
04/5/30 | 90.55 | 9.05 | 117.73 | 217.34 | 60.37 | 5.37 | 64.63 | 5.47 | 135.84
6/19 100.39 | 10.04 | 110.63 | 221.06 | 66.93 | 6.84 | 58.50 | 5.89 | 138.16
7/02 88.52 | 8.85 | 115.87 | 213.24 | 59.01 | 3.56 | 67.65 | 3.05 | 133.28
7/16 88.06 | 8.81 | 101.92 | 198.78 | 58.70 | 5.05 | 57.96 | 2.53 | 124.24
7/29 | 227.62 | 22.76 | 149.56 | 399.94 | 151.75 | 2.63 | 91.17 | 4.42 | 249.96
8/17 72.76 | 7.28 | 109.21 | 189.24 | 48.51 | 1.16 | 65.08 | 3.53 | 118.28
9/03 91.65 | 9.16 | 94.17 | 194.99 [ 61.10 | 3.40 | 54.42 | 2.95 | 121.87
9/17 135.89 | 13.59 | 88.19 | 237.67 | 90.59 | 3.79 | 50.79 | 3.37 | 148.54
10/03 | 113.75 | 11.37 | 107.94 | 233.06 | 75.83 | 1.79 | 65.15 | 2.89 | 145.66
10/31 | 135.89 | 13.59 | 85.40 | 234.87 | 90.59 | 1.13 | 52.81 | 2.26 | 146.80
11/13 | 158.15 | 15.82 | 121.71 | 295.68 | 105.44 | 5.92 | 69.92 | 3.53 | 184.80
11/28 | 140.96 | 14.10 | 121.72 | 276.77 | 93.97 | 3.79 | 73.06 | 2.16 | 172.98
12/28 | 143.39 | 14.34 | 146.14 | 303.86 | 95.59 | 7.67 | 84.42 | 2.24 | 189.91
05/1/30 | 145.82 | 14.58 | 166.85 | 327.25 | 97.21 | 11.55 | 95.77 | ND | 204.53
2/18 152.62 | 15.26 | 172.58 | 340.46 | 101.75 | 16.58 | 94.46 | ND | 212.79
3/19 | 238.70 | 20.83 | 179.00 | 438.53 | 153.24 | 17.06 | 101.17 | ND | 271.47
4/27 | 230.43 | DF | 136.50 | 366.93 | 93.15 | 11.24 | 89.08 | ND | 193.48
5/20 157.39 | OF 99.00 | 256.39 | 81.32 | 11.98 | 81.81 ND | 175.12
6/06 | 244.35 | DF | 150.50 | 394.85 | 34.08 | 8.40 | 66.75 | ND | 109.24
7/02 134.73 | 13.47 | 122.45 | 270.65 | 89.82 | 3.75 | 72.26 | ND | 165.83
8/10 100.10 | 10.01 | 97.19 | 207.30 | 66.73 | 2.78 | 56.76 | ND | 126.28
9/09 | 247.48 | 77.83 | 250.80 | 576.11 | 103.89 | 0.00 | 73.31 ND | 177.20
10/14 | 238.00 | 91.00 | 403.45 | 732.45 | 81.01 | 12.95 | 185.25 | ND | 279.22
11/23 | 220.43 | 89.08 | 287.20 | 596.72 | 110.51 | 19.85 | 85.56 | ND | 215.92
A:';‘f' 167.41 | 15.80 | 139.84 | 323.05 | 91.62 | 7.40 | 76.91 | ND | 176.86
Total |[2,343.75(221.21(1,957.76|4,522.72|1,282.62 | 103.65 | 1,076.73| ND |2,476.09
Max . 247.48 | 91.00 | 403.45 | 732.45 | 153.24 | 19.85 | 185.25 | 5.89 | 279.22
Min. 72.76 | 7.28 | 85.40 | 189.24 | 34.08 | 0.00 | 50.79 | 2.16 | 109.24

Notes) DF :Detecting Failure, ND :Not Detected
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App. 2. lon concentration of runoff from broad-leaved area

(Unit : pea/L)

Division Cation Anion
Na* Mg™ ca™ Total cl” N0 | SO~ | F | Total
04/5/30 | 97.65 | 9.76 | 98.46 | 205.88 | 65.10 | 3.92 | 56.81 | 2.84 | 128.67
6/19 | 60.59 | 6.06 | 112.56 | 179.22 | 40.39 | 6.1 | 62.29 | 3.21 | 112.01
7/02 | 98.37 | 9.84 | 98.24 | 206.44 | 65.58 | 3.74 | 57.02 | 2.68 | 129.02
7/16 | 88.44 | 8.84 | 78.25 | 175.54 | 58.96 | 3.97 | 44.52 | 2.26 | 109.71
7729 | 145.35 | 14.54 | 78.91 | 238.79 | 96.90 | 2.30 | 46.06 | 3.89 | 149.25
8/17 | 115.18 | 11.52 | 104.22 | 230.92 | 76.79 | 1.42 | 62.75 | 3.37 | 144.33
9/03 | 104.41 | 10.44 | 66.10 | 180.95 | 69.61 | 3.37 | 38.06 | 2.05| 113.00
o/17 | 141.97 | 14.20 | 69.68 | 225.85 | 94.65 | 3.05 | 40.35 |3.11] 141.16
10/03 | 127.35 | 12.74 | 92.10 | 232.18 | 84.90 | 0.13 | 58.82 | 1.26 | 145.11
10/31 | 141.97 | 14.20 | 52.33 | 208.50 | 94.65 | 1.76 | 31.96 | 1.95 | 130.31
11/13 | 179.96 | 18.00 | 104.42 | 302.38 | 119.97 | 4.05 | 62.23 | 2.74 | 188.99
11/28 | 147.63 | 14.76 | 90.69 | 253.08 | 98.42 | 3.05 | 54.92 | 1.79| 158.18
12/28 | 150.61 | 15.06 | 109.57 | 275.24 | 100.41 | 7.15 | 62.66 | 1.82 | 172.03
05/1/30 | 153.59 | 15.36 | 125.50 | 294.45 | 102.39 | 11.24 | 70.40 | ND | 184.03
2/18 | 160.18 | 16.02 | 151.04 | 327.25 | 106.70 | 14.18 | 83.56 | ND | 204.53
3/19 | 271.74 | 19.17 | 136.50 | 427.41 | 117.41 | 12.68 | 87.17 | w0 | 217.25
4727 | 229.13 | 1.67 | 111.50 | 342.30 | 136.20 | 10.53 | 69.42 | ND | 216.15
5/20 | 187.39 | OF | 88.00 | 275.39 | 149.66 | 13.40 | 98.04 | ND | 261.11
6/06 | 302.17 | 23.33 | 148.00 | 473.51 | 98.37 | 11.23 | 67.21 | ND | 176.80
7702 | 110.72 | 11.07 | 85.13 | 206.92 | 73.81 | 3.37 | 49.20 | ND | 126.38
8/10 | 120.52 | 12.05 | 80.00 | 212.57 | 80.35 | 2.61 | 47.06 | ND | 130.02
9/09 | 254.04 | 76.58 | 212.35 | 542.98 | 90.48 | 2.73 | 35.65 | N0 | 128.85
10/14 | 250.48 | 89.08 | 265.05 | 613.61 | 105.13 | 17.18 | 61.21 | ND | 183.51
11/23 | 291.13 | 103.83| 278.80 | 673.76 | 121.60 | 23.02 | 57.46 | N0 | 203.07
A;i‘f' 181.22 | 17.86 | 113.37 | 312.44 | 103.84 | 7.01 | 62.73 | w0 | 174.27
Total |2,537.02|250.00|1,587.13| 4,374.15|1,453.81| 98.00 | 878.28 | N0 |2,430.73
Max. | 302.17 |103.83| 278.80 | 673.76 | 149.66 | 23.92 | 98.04 | 3.89 | 261.11
Min. | 60.50 | 1.67 | 52.33 | 175.54 | 40.39 | 0.13 | 31.96 | 1.26 | 109.71

Notes) DF :Detecting Failure, ND :Not Detected
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App. 3. lon concentration of runoff from herbage area (Unit : pea/L)

Cation Anion
Division
Na* Mg™ ca™ Total Ccl” NOs~ 804" F~ | Total
04/5/30 NC NC NC NC NC NC NC NC NC
6/19 NC NC NC NC NC NC NC NC NC
7/02 NC NC NC NC NC NC NC NC NC
7/16 NC NC NC NC NC NC NC NC NC
7/29 NC NC NC NC NC NC NC NC NC
8/17 NC NC NC NC NC NC NC NC NC

9/03 117.42 | 11.74 | 71.34 | 200.51 | 84.99 5.52 46.73 | 3.58 | 140.81

9/17 136.61 | 78.90 | 67.52 | 283.03 | 91.07 7.74 75.50 | 2.58 | 176.89

10/03 127.06 | 43.30 | 164.21 | 334.57 | 84.70 5.11 116.50 | 2.79 | 209. 11

10/31 136.61 | 76.80 | 29.22 | 242.62 | 91.07 5.61 b2.27r | 2.68 | 151.64

11/13 352.61 |167.90| 34.97 | 555.47 | 235.07 | 12.71 96.92 | 2.47 | 347.17

11/28 185.20 | 102.40| 109.88 | 397.48 | 123.46 | 7.74 114.48 | 2.74 | 248.42

12/28 178.75 | 17.88 | 126.81 | 323.43 | 119.17 | 7.79 72.19 | 3.00 | 202.15

05/1/30 | 170.07 | 17.01 | 111.90 | 298.98 | 113.38 | 11.56 | 61.92 ND | 186.86

2/18 170.24 | 17.02 | 181.32 | 368.58 | 113.49 | 16.31 | 100.56 | ND | 230.36

3/19 263.48 | 82.50 | 178.00 | 523.98 | 151.18 | 32.37 | 96.13 ND | 279.68

4/27 192.61 | 4.17 | 93.00 | 289.78 | 116.87 | 10.44 | 86.44 ND | 213.75

5/20 164.78 DF 63.00 | 227.78 | 113.52 | 10.21 64.60 ND | 188.33

6/06 250.87 | 35.83 | 133.00 | 419.70 | 145.63 | 14.53 | 59.94 ND | 220.10

7/02 116.59 | 11.66 | 95.74 | 223.99 | 77.73 2.08 56.52 ND | 136.33

8/10 122.89 | 12.29 | 98.65 | 233.83 | 81.92 2.37 58.89 ND | 143.18

9/09 206.52 | 92.75 | 203.85 | 503.12 | 90.85 9.94 39.15 ND | 139.93

10/14 183.09 | 88.92 | 200.00 | 472.00 | 72.45 7.42 38.35 ND | 118.22

11/23 257.13 | 127.33| 256.80 | 641.26 | 138.96 | 15.39 | 57.79 ND | 212.14

Annual

Ave 188.45 | 48.68 | 115.97 | 353.09 | 118.43 | 10.63 | 76.89 ND | 206.93

Total [2,638.27|681.50(1,623.55|4,943.32]1,658.06| 148.77 | 1,076.49 | 13.68|2,897.01

Max. 352.61 |167.90| 256.80 | 641.26 | 235.07 | 32.37 | 116.50 | 3.58 | 347.17

Min. 116.59 | 4.17 | 29.22 | 200.51 72.45 2.08 38.35 | 2.47 | 118.22

Notes) NC :Not collected, DF :Detecting Failure, ND :Not Detected
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App. 4. lon concentration of runoff from conifer area (Unit : pea/L)

Cation Anion

Division
Nat Mg?* ca® Total cl- NOs™ 8042 F | Total

04/5/30 | 87.55 8.75 103.25 | 199.55 | 58.37 3.24 59.27 | 3.84 | 124.72

6/19 66.63 6.66 104.85 | 178.15 | 44.42 2.68 61.98 | 2.26 | 111.34

7/02 92.24 9.22 108.60 | 210.06 | 61.49 2.39 64.04 | 3.37 | 131.29

7/16 96.97 9.70 79.55 | 186.22 | 64.65 2.79 46.10 | 2.84 | 116.38

7/29 160.56 16.06 99.08 | 275.70 | 107.04 | 1.06 59.42 | 4.79 | 172.31

8/17 106.82 10.68 109.11 | 226.61 | 71.21 0.37 67.31 | 2.74 | 141.63

9/03 127.48 | 65.30 32.52 | 225.30 | 78.28 2.71 41.06 | 2.37 | 125.32

9/17 144 .42 14.44 1156.51 | 274.37 | 96.28 4.02 67.40 | 3.79 | 171.48

10/03 126.38 12.64 138.66 | 277.68 | 84.25 1.37 84.19 | 3.74 | 173.55

10/31 144 .42 14.44 77.31 | 236.17 | 96.28 2.10 46.13 | 3.11 | 147.61

11/13 306.59 30.66 146.04 | 483.29 | 204.39 | 6.48 87.33 | 3.84 |302.05

11/28 187.44 18.74 136.74 | 342.92 | 124.96 | 4.02 82.46 | 2.89 | 214.33

12/28 180.74 18.07 192.41 | 391.22 | 120.49 | 9.61 111.65 | 2.76 | 244.51

05/1/30 | 176.28 | 87.40 116.83 | 380.51 | 117.52 | 11.48 | 108.81 ND | 237.82

2/18 240.72 | 149.70 | 41.09 | 431.51] 160.48 | 14.69 | 94.52 ND | 269.69

3/19 288.26 | 170.00 | 225.50 | 683.76 | 133.63 | 12.89 | 92.04 ND | 238.56

4/27 240.43 | 126.67 | 194.50 | 561.60 | 104.14 | 9.98 86.81 ND | 200.94

5/20 186.09 64.17 137.50 | 387.75 | 103.75 | 12.77 | 89.48 ND | 206.00

6/06 266.52 | 126.67 | 185.00 | 578.19 | 121.35 | 8.52 83.96 ND |213.83

7/02 120.70 13.10 53.80 | 187.60 | 73.18 6.92 58.63 ND | 138.73

8/10 132.04 | 72.10 50.02 | 254.16 | 88.03 6.63 61.11 ND | 155.77

9/09 227.35 | 144.17 | 266.95 | 638.46 | 81.69 OF 50.90 ND | 132.59

10/14 295.00 | 180.25 | 355.05 | 830.30 | 115.86 | 5.61 120.56 | ND |242.03

11/23 275.17 | 225.58 | 405.00 | 905.76 | 137.35 | 17.61 86.15 ND | 241.11

Annual

Ave 201.71 74.89 140.17 | 416.77 | 115.30 | 7.68 81.29 ND | 205.43

Total ]2,823.96|1,048.52|1,962.34|5,834.83|1,614.15| 107.47 | 1,138.01|16.34|2,875.98

Max. 306.59 | 225.58 | 405.00 | 905.76 | 204.39 | 17.61 | 120.56 | 4.79 | 302.05

Min. 66.63 6.66 32.52 | 178.15 | 44.42 0.37 41.06 | 2.26 | 111.34

Notes) DF :Detecting Failure, ND :Not Detected
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App. 5. Valley stream of Dae—Heung valley

(Unit : pea/L)

Cation Anion

Division

Na* Mg™ | Ca™ Total cl” NOs~ S0s” F~ | Total
04/5/30 NC NC NC NC NC NC NC NC NC
6/19 NC NC NC NC NC NC NC NC NC
7/02 NC NC NC NC NC NC NC NC NC
7/16 NC NC NC NC NC NC NC NC NC
7/29 NC NC NC NC NC NC NC NC NC
8/17 NC NC NC NC NC NC NC NC NC
9/03 126.08 | 12.61| 68.26 | 206.96 | 84.06 | 4.10 | 38.46 | 2.74 | 129.35
9/17 150.80 | 15.08 | 174.58 | 340.46 | 100.54 | 4.74 | 104.46 | 3.05 | 212.79
10/03 | 132.80 | 13.28 | 125.27 | 271.35 | 88.54 | 4.06 | 74.42 | 2.58 | 169.60
10/31 | 150.80 | 15.08 | 56.87 | 222.75 | 100.54 | 2.27 | 33.83 | 2.58 | 139.22
11/13 | 514.82 | 51.48 | 174.40 | 740.70 | 343.21 | 10.89 | 105.21 | 3.63 | 462.94
11/28 | 200.58 |20.06 | 121.09 | 341.73 | 133.72 | 4.74 | 72.54 | 2.58 | 213.58
12/28 | 175.06 | 17.51| 136.73 | 329.29 | 116.70 | 9.60 | 76.88 | 2.63 | 205.81
05/1/30 | 149.54 | 14.95| 148.07 | 312.56 | 99.69 | 14.45 | 81.21 | ND | 195.35
2/18 149.41 | 14.94 | 144.10 | 308.45 | 99.61 | 17.90 | 75.27 | ND | 192.78
3/19 | 255.65 [38.33 | 166.00 | 459.99 | 172.56 | 18.68 | 78.54 | ND | 269.78
4/27 181.30 | 18.33 | 138.50 | 338.14 | 105.35 | 13.55 | 83.29 | ND | 202.19
5/20 192.17 | DF | 101.50 | 293.67 | 105.92 | 15.06 | 68.54 | ND | 189.52
6/06 | 259.13 |44.17 | 170.00 | 473.30 | 115.27 | 16.71 | 73.81 | ND | 205.79
7/02 122.90 | 12.70 | 149.70 | 285.30 | 103.44 | 6.42 | 62.00 | ND | 171.86
8/10 138.44 | 13.84 | 121.42 | 273.71 | 92.30 | 4.42 | 71.46 | ND | 168.17
9/09 | 220.04 |88.17 | 238.95 | 547.16 | 92.31 | 3.24 | 57.13 | ND | 152.68
10/14 | 188.87 |81.25| 225.40 | 495.52 | 56.54 | 18.56 | 44.08 | ND | 119.18
11/23 | 235.91 |[111.50| 300.80 | 648.21 | 108.00 | 35.48 | 71.58 | ND | 215.07
AQ\C;’?' 203.05 | 27.91| 142.33 | 371.29 | 126.37 | 10.14 | 72.44 | ND | 209.95
Total |2,842.65|362.84(1,992.61(5,198.10] 1,769.14| 142.00 |1,014.13|14.00|2,939.27
Max. | 514.82 |111.50| 300.80 | 740.70 | 343.21 | 35.48 | 105.21 | 3.63 | 462.94
Min. 122.90 | 12.61| 56.87 | 206.96 | 56.54 | 2.27 | 33.83 |2.58 | 119.18

Notes) NC :Not collected, DF

:Detecting Failure, ND :Not Detected
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App. 6. Valley stream of Songgwang temple

(Unit : pea/L)

Cation Anion

Division

Na* Mg™ ca™ Total Ccl” NOs~ 804" F~ | Total
04/5/30 | 107.45 | 56.80 | 134.05 | 298.30 | 71.63 | 42.47 | 71.23 | 1.11 | 186.44
6/19 | 136.61 | 68.00 | 85.23 | 289.83 | 91.07 | 10.19 | 74.35 |5.53 | 181.14
7/02 | 104.11 | 57.82 | 88.38 | 250.31 | 69.41 | 4.98 | 81.21 | 0.84 | 156.44
7/16 | 92.58 | 55.00 | 67.55 | 215.13 | 61.72 | 4.77 | 66.33 | 1.63 | 134.46
7/29 | 115.86 | 63.40 | 75.67 | 254.93 | 77.24 | 4.71 | 74.54 | 2.84 | 159.33
8/17 | 94.35 | 46.70 | 102.07 | 243.13 | 62.90 | 3.79 | 84.10 | 1.16 | 151.95
9/03 | 123.76 | 12.38 | 102.46 | 238.60 | 82.51 | 5.05 | 60.04 | 1.53 | 149.12
9/17 | 121.35 | 12.14 | 154.73 | 288.22 | 80.90 | 5.16 | 91.92 | 2.16 | 180.14
10/03 | 106.06 | 10.61 | 137.41 | 254.08 | 70.70 | 3.05 | 83.73 | 1.32 | 158.80
10/31 | 121.35 | 12.14 | 94.63 | 228.11 | 80.90 | 1.87 | 58.17 | 1.63 | 142.57
11/13 | 242.49 | 24.25 | 159.27 | 426.01 | 161.66 | 9.66 | 92.25 | 2.68 | 266.26
11/28 | 146.24 | 14.62 | 137.08 | 297.95 | 97.49 | 5.16 | 81.67 | 1.89 | 186.22
12/28 | 134.58 | 13.46 | 162.93 | 310.97 | 89.72 | 8.85 | 83.00 |12.79| 194.35
05/1/30 | 122.92 | 12.29 | 150.89 | 286.09 | 81.94 | 12.53 | 84.33 | ND | 178.81
2/18 | 145.73 | 14.57 | 160.92 | 321.23 | 97.15 | 16.55 | 87.06 | ND | 200.77
3/19 | 200.87 | 13.33 | 71.00 | 285.20 | 108.85 | 16.11 | 89.40 | ND | 214.35
4/27 | 163.48 | OF | 51.00 | 214.48 | 90.82 | 11.90 | 85.31 | ND | 188.03
5/20 | 171.74 | OF | 50.50 | 222.24 | 90.45 | 13.40 | 90.02 | ND | 193.87
6/06 | 231.74 | 10.00 | 106.00 | 347.74 | 102.87 | 16.15 | 36.54 | ND | 155.56
7/02 | 104.18 | 58.74 | 77.20 | 240.12 | 69.46 | 4.82 | 74.03 | ND | 148.31
8/10 | 113.15 | 23.74 | 119.76 | 256.65 | 75.44 | 4.67 | 78.69 | ND | 158.79
9/09 | 150.30 | 19.17 | 127.15 | 296.62 | 78.56 | 7.42 | 74.79 | NO | 160.77
10/14 | 184.13 | 77.92 | 136.05 | 398.10 | 91.24 | 23.35 | 79.83 | ND | 194.43
11/23 | 217.13 |101.50| 167.70 | 486.33 | 117.35 | 19.97 | 94.85 | NO | 232.17
Achf' 153.92 | 18.91 | 114.70 | 284.82 | 92.57 | 9.44 | 78.50 | NO | 181.96
Total |2,154.83|226.91|1,605.74|3,987.49]1,296.02| 132.14 | 1,098.99 | 20.32|2,547.46
Max. | 242.49 |101.50| 167.70 | 486.33 | 161.66 | 42.47 | 94.85 |12.79| 266.26
Min. | 92.58 | 10.00 | 50.50 | 214.48 | 61.72 | 1.87 | 36.54 |0.84 | 134.46

Notes) DF :Detecting Failure, ND :Not Detected
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App. 7. Valley stream of Kachi valley (Unit © pea/L)
Cation Anion
Division
Na* Mg™ ca™ Total Ccl” NOs~ 804" F~ | Total

04/5/30 | 93.55 | 9.35 | 148.23 | 251.14 | 62.37 | 28.29 | 64.04 | 2.26 | 156.96
6/19 103.99 | 10.40 | 137.63 | 252.01 | 69.32 | 18.44 | 65.06 | 4.68 | 157.51
7/02 94.99 | 9.50 | 102.68 | 207.17 | 63.32 | 3.44 | 60.56 | 2.16 | 129.48
7/16 96.25 | 9.63 | 81.78 | 187.66 | 64.17 | 4.87 | 46.77 | 1.47 | 117.28
7/29 | 242.20 | 24.22 | 326.47 | 592.89 | 161.46 | 13.31 | 190.42 | 5.37 | 370.56
8/17 116.03 | 11.60 | 97.94 | 225.57 | 77.35 | 0.98 | 60.85 | 1.79 | 140.98
9/03 127.35 | 12.74 | 95.33 | 235.41 | 84.90 | 6.21 | 54.81 | 1.21| 147.13
9/17 137.28 | 13.73 | 173.05 | 324.06 | 91.52 | 5.05 | 101.92 | 4.05 | 202.54
10/03 | 115.06 | 11.51 | 147.44 | 274.00 | 76.70 | 2.02 | 90.79 | 1.74 | 171.25
10/31 | 137.28 | 13.73 | 79.09 | 230.10 | 91.52 | 1.15 | 48.83 | 2.32 | 143.82
11/13 | 899.00 | 39.90 | 177.67 | 616.57 | 266.00 | 10.48 | 106.08 | 2.79 | 385.36
11/28 | 226.90 | 22.69 | 147.20 | 396.79 | 151.27 | 5.05 | 89.52 | 2.16 | 247.99
12/28 | 192.93 | 19.29 | 175.25 | 387.47 | 128.62 | 14.00 | 87.42 |12.13| 242.17
05/1/30 | 158.96 | 15.90 | 167.92 | 342.78 | 105.97 | 22.95 | 85.31 ND | 214.24
2/18 157.90 | 15.79 | 169.50 | 343.19 | 105.27 | 16.23 | 93.00 | ND | 214.49
3/19 | 235.22 | 32.50 | 119.50 | 387.22 | 105.69 | 16.87 | 91.27 | ND | 213.83
4/27 163.04 | OF 92.50 | 255.54 | 94.68 | 13.71 | 83.58 | ND | 191.97
5/20 165.65 | DF 82.50 | 248.15 | 105.15 | 14.16 | 77.79 | ND | 197.11
6/06 | 229.57 | 24.17 | 112.00 | 365.73 | 91.66 | 11.73 | 78.83 | ND | 182.22
7/02 144.48 | 14.45 | 170.31 | 329.24 | 96.32 | 7.20 | 99.25 | ND | 202.77
8/10 126.89 | 12.69 | 122.11 | 261.68 | 84.59 | 4.08 | 72.53 | ND | 161.20
9/09 | 201.39 | 87.25 | 199.95 | 488.59 | 94.37 | 12.50 | 59.02 | ND | 165.89
10/14 | 201.30 | 94.25 | 215.00 | 510.55 | 97.63 | 13.63 | 69.63 | ND | 180.89
11/23 | 237.91 |101.33| 233.10 | 572.35 | 132.20 | 20.76 | 94.96 | ND | 247.91
A/Z\r/':f' 189.59 | 25.82 | 140.21 | 351.93 | 114.13 | 10.87 | 83.09 | ND | 209.59
Total |2,654.26|309.86 |1,962.94(4,927.06]1,597.81| 152.12 | 1,163.24|21.13(2,934.30
Max. | 399.00 |101.33| 326.47 | 616.57 | 266.00 | 28.29 | 190.42 |12.13| 385.36
Min. 93.55 | 9.35 | 79.09 | 187.66 | 62.37 | 0.98 | 46.77 | 1.21| 117.28

Notes) DF :Detecting Failure, ND :Not Detected
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App. 8. Songgwang tributary

(Unit = pea/L)

Cation Anion

Division

Na* Mg™ ca™ K* | Total | CI” | Nos | SO | F | Total
04/5/30 | 166.23 | 55.41 | 138.19 | 18.30 | 378.12| 110.82 | 6.61 | 104.46 | 3.00 | 224.89
6/19 | 220.94 | 22.09 | 197.33 | 15.60 | 455.97 | 147.30 | 23.15 | 98.90 | 5.89 | 275.23
7/02 | 175.01| 58.34 | 137.24 | 8.10 |378.69| 116.68 | 20.85 | 91.56 | 2.53 | 231.62
7/16 | 114.21| 38.07 | 95.59 | 7.40 [255.27| 76.14 | 17.23 | 59.50 | 2.05 | 154.92
7/29 | 198.63 | 70.94 | 122.41| 8.10 [400.09 | 132.42 | 14.15| 93.79 | 4.63 | 244.99
8/17 | 166.69 | 64.11 | 101.88| 6.50 [339.18| 111.13 | 11.00 | 83.06 | 2.74 | 207.93
9/03 | 151.65 | 52.29 | 132.10 | 7.40 |343.44|101.10 | 23.19 | 83.63 | 2.11 | 210.02
9/17 [ 209.11 | 67.46 | 124.88 | 8.40 |409.85| 139.41 |20.29 | 88.42 | 2.79 | 250.90
10/03 | 173.62 | 62.01 | 149.52 | 6.10 [391.24| 115.75 | 16.53 | 105.65 | 2.79 | 240.71
10/31 [209.11| 74.68 | 95.88 | 7.90 |387.58|139.41 | 19.11| 75.25 | 3.53 | 237.30
11/13 [ 277.90 | 92.63 | 132.21| 8.70 |511.45|185.27 | 22.97 | 101.67 | 4.32 | 314.22
11/28 | 268.94 | 92.74 | 125.19 | 6.84 [493.71]179.30 | 20.29 | 100.81 | 3.89 | 304.29
12/28 | 262.25| 26.22 | 255.08 | 7.50 |551.05|174.83 | 28.08 | 114.07 |22.74|339.72
05/1/30 | 255.55 | 91.27 | 186.90 | 7.60 |541.31|170.37 | 35.87 | 127.33 | ND |333.57
2/18 | 248.58 | 88.78 | 166.95| 6.90 |511.21]165.72 | 28.16 | 121.31 | ND |315.19
3/19 |[125.65| DF |270.00| 7.40 |403.05|165.75 |27.21| 121.96 | ND |314.91
4/27 | 335.65| 92.50 | 299.50 | 13.33 | 740.99 | 161.01 [ 20.98 | 126.31 | ND |308.31
5/20 | 284.78 | 70.00 | 267.00 | 19.74 | 641.53 | 161.18 | 28.32 | 133.81 | ND |323.32
6/06 | 128.70 | 63.33 | 253.00 | 6.41 |451.44]215.63 | 30.66 | 143.04 | ND |389.34
7/02 | 162.62 | 55.78 | 118.41| 11.10 | 347.92] 108.41 | 17.41 | 81.62 | ND |207.44
8/10 | 175.82 | 61.29 | 119.62 | 8.50 |365.22| 117.21 | 18.16 | 85.03 | ND |220.41
9/09 | 281.78 | 134.00 | 432.10 | 28.97 | 876.86 | 128.48 | 47.08 | 86.15 | ND |261.71
10/14 [ 306.35 | 131.25 | 413.95 | 32.26 [ 883.80 | 144.06 | 67.21 | 92.10 | ND |303.37
11/23 [ 390.30 | 168.92 | 487.20 | 40.38 (1,086.81| 203.30 | 79.63 | 121.54 | ND |404.47
AXC(‘;?' 227.93 | 77.33 | 205.10 | 10.50 | 515.32 | 156.31 | 25.77 | 108.86 | ND |293.60
Total [3,190.95(1,005.24|2,871.36| 147.00 |7,214.55|2,188.31| 360.84 | 1,524.02| 37.26 |4,110.44
Max. |390.30 | 168.92 | 487.20 | 40.38 |1,086.81| 215.63 | 79.63 | 143.04 | 22.74 | 404.47
Min. | 114.21] 22.09 | 95.59 | 6.10 |255.27 | 76.14 | 6.61 | 59.50 | 2.05 | 154.92

Notes) DF :Detecting Failure, ND :Not Detected
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App. 9. Dongbok tributary

(Unit : pea/L)

Divisio Cation Anion

n Na* Mg Ca** K* Total cl” NOs™ | SO0 F~ | Total
04/5/30| 221.37 | 121.20 | 94.36 |25.60 | 462.52 | 147.58 | 4.58 | 116.60 | 4.32| 273.08
6/19 | 310.01 | 221.90 | 97.57 |18.70| 648.19 | 206.68 |23.90| 157.27 |5.58| 393.43
7/02 | 250.61 | 143.80 | 184.50 | 18.40| 597.30 | 167.07 |21.69| 169.21 | 3.84| 361.81
7/16 | 122.32 | 68.90 | 124.82 |12.50| 328.54 | 81.55 |17.26| 96.56 |2.16| 197.53
7/29 | 123.00 | 63.80 | 43.11 [12.10| 242.01 | 82.00 | 2.44 | 56.21 |3.05| 143.70
8/17 | 188.70 | 97.40 | 178.35 | 11.20| 475.66 | 125.80 | 12.08| 149.88 |2.53| 290.28
9/03 | 208.39 | 108.80 | 224.59 | 12.90| 554.69 | 138.93 | 9.23 | 188.15 | 2.32| 338.62
9/17 | 214.27 | 113.90 | 252.10 | 11.70| 591.96 | 142.85 [10.63| 205.88 | 3.32| 362.66
10/03 | 220.52 | 119.50 | 285.94 |12.50| 638.46 | 147.01 | 14.94| 226.75 | 2.53| 391.23
10/31 | 214.27 | 110.70 | 217.04 |12.40| 554.41 | 142.85 | 4.66 | 188.15 | 3.11| 338.76
11/13 | 427.82 | 312.30 | 112.99 |12.80| 865.90 | 285.21 | 13.39| 230.85 |3.74| 533.19
11/28 | 286.82 | 169.70 | 304.72 |12.00| 773.24 | 191.21 [10.63| 270.35 | 3.58 | 475.77
12/28 | 297.97 | 29.80 | 473.45 | 11.90| 813.12 | 198.65 | 13.88| 269.86 |18.37| 500.76
05/1/30] 309.13 | 226.90 | 252.11 | 10.90 | 799.04 | 206.08 |17.13| 269.38 | ND | 492.59
2/18 | 274.35 | 175.90 | 208.68 | 11.70| 670.63 | 182.90 [15.74| 213.19 | ND | 411.83
3/19 | 203.48 | 91.67 | 14.50 |12.05| 321.70 | 196.45 [16.45| 232.06 | ND | 444.96
4/27 | 274.35 | 166.67 | 380.00 | 8.97 | 829.99 | 152.96 | 13.39| 203.81 | ND | 370.16
5/20 | 242.61 | 144.17 | 359.50 |39.49| 785.76 | 175.75 |27.19| 242.00 | ND | 444.94
6/06 | 243.91 | 59.17 | 258.00 |19.49| 580.57 | 194.20 |25.95| 201.46 | ND | 421.61
7/02 | 165.31 | 92.17 | 117.48 |13.60| 388.55 | 110.21 | 13.80| 107.33 | ND | 231.33
8/10 | 203.79 | 106.70 | 218.35 | 12.70| 541.54 | 135.86 | 10.65| 181.30 | ND | 327.80
9/09 | 249.26 | 207.83 | 570.45 |44.95|1,072.49| 139.92 [17.11] 142.15 | ND | 299.17
10/14 | 293.35 | 246.25 | 691.95 |75.31|1,306.86] 189.46 | ND | 189.00 | ND | 378.46
11/23 | 353.91 | 281.33 | 754.20 |65.41|1,454.86] 238.34 |12.15| 214.15 | ND | 464.63
A;CS?' 258.11 | 143.80 | 269.51 | 16.82 | 688.24 | 175.66 | 15.35| 212.76 | ND | 406.01
Total [3,613.58(2,013.16(3,773.20|235.45|9,635.40|2,459.25|214.90|2,978.64(31.32|5,684.10
Max. | 427.82 | 312.30 | 754.20 |75.31|1,454.86| 285.21 |27.19| 270.35 |18.37| 533.19
Min. | 122.32 | 29.80 | 14.50 | 8.97 | 242.01 | 81.55 | 2.44 | 56.21 |2.16| 143.70

Note) ND :Not Detected
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App. 10. Bosung tributary

(Unit : pea/L)

Cation Anion

Division

Na* Mg** ca™ K* | Total Cl™ | Nos” | S0 | F | Total
04/5/30| 94.86 | 47.40 | 219.48 |23.50| 385.24 | 63.24 |17.40| 95.23 [5.00| 180.87
6/19 | 333.51 | 210.60 | 7.99 |30.10| 582.20 | 222.34 |19.61| 95.38 |7.74| 345.06
7/02 | 96.04 | 47.80 | 69.39 |19.70| 232.93 | 64.03 | 3.66 | 62.79 [2.79| 133.27
7/16 | 100.69 | 59.80 | 92.47 |17.60| 270.56 | 67.13 |16.15| 71.46 |3.37 | 158.10
7/29 | 131.07 | 69.80 | 90.63 |16.80| 308.30 | 87.38 | 6.97 | 84.21 |3.63| 182.19
8/17 | 134.87 | 62.10 | 95.49 |19.20| 311.67 | 89.92 |15.87| 73.48 |3.53| 182.79
9/03 | 197.83 | 99.70 | 58.56 |18.20| 374.29 | 131.89 | 6.63 | 80.25 |3.79| 222.56
9/17 | 217.14 | 108.50 | 61.05 |19.20 | 405.89 | 144.76 | 7.79 | 84.81 |4.32| 241.68
10/03 | 283.99 | 138.60 | 58.90 |18.40| 499.89 | 189.32 |16.32| 91.92 |3.37| 300.93
10/31 | 217.14 | 109.50 | 22.63 |19.30 | 368.57 | 144.76 | 4.29 | 65.67 |3.58| 218.30
11/13 | 276.40 | 221.00 | 32.00 |17.50 | 546.90 | 224.20 | 9.50 | 92.56 |4.63| 330.89
11/28 | 221.70 | 127.80 | 52.30 |17.80| 419.60 | 147.83 | 7.79 | 91.23 |4.32| 251.17
12/28 | 261.51 | 26.15 | 227.95 | 19.20 | 534.81 | 174.34 |14.81| 107.00 |26.11| 322.26
05/1/30] 301.27 | 218.60 | 32.86 |18.20| 570.93 | 200.85 |21.84| 122.77 | ND | 345.45
2/18 | 311.15 | 210.50 | 66.27 |17.60 | 605.52 | 207.44 |27.16| 132.85 | ND | 367.45
3/19 | 218.70 | 111.67 | 150.50 | 18.72| 499.58 | 202.10 |23.10| 121.90 | ND | 347.10
4/27 | 299.13 | 143.33 | 283.00 | 16.67 | 742.13 | 198.50 | 19.80| 198.90 | ND | 417.20
5/20 | 294.78 | 112.50 | 259.50 |22.82| 689.60 | 165.92 |14.94| 119.77 | ND | 300.62
6/06 | 234.78 | 87.50 | 230.50 |27.95| 580.73 | 230.79 |16.19| 168.13 | ND | 415.11
7/02 | 109.27 | 59.13 | 84.16 |19.50| 272.06 | 72.85 | 8.92 | 72.82 | ND | 154.59
8/10 | 183.28 | 90.10 | 71.70 |18.40| 363.48 | 122.19 | 10.10| 79.51 | ND | 211.80
9/09 | 231.57 | 144.75 | 359.20 |40.13| 775.64 | 115.86 | 2.35 | 77.00 | ND | 195.21
10/14 | 232.35 | 147.75 | 272.30 | 15.10| 667.50 | 185.38 |31.48| 100.75 | ND | 317.61
11/23 | 361.13 | 220.00 | 537.60 |42.28|1,161.01| 211.44 [40.85| 103.19 | ND | 355.48
A;CS?' 246.05 | 128.65 | 137.96 |20.87 | 533.53 | 171.21 | 14.08| 110.14 | ND | 298.43
Total |3,444.66(1,801.13|1,931.48(292.18|7,469.46(2,396.93|197.12|1,542.03|42.00 |4,178.08
Max. | 361.13 | 221.00 | 537.60 |42.28|1,161.01| 230.79 |40.85| 198.90 |26.11| 417.20
Min. | 94.86 | 26.15 | 7.99 |15.10| 232.93 | 63.24 | 2.35 | 62.79 |2.79| 133.27

Note) ND :Not Detected
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App. 11. Variation of solids concentration in survey point under cloudless sky

(Unit: mg/L)
F1 F2 F3 F4

Division
1s | 1ss [tos| ts | tss |tos| ts [ tss [ tos| 15 | Tss | tos
04/5/30| 55.0 | 38.0 | 14.0] 37.0 | 9.0 |25.0] NC | NC | NC | 60.0 | 40.0 | 19.0
6/19 |517.0]165.6]342.0] 463.0 [ 172.0]273.0] Nc | Nc | Ne [432.0] 121.2[293.0
7/02 | 84.0] 12.0]67.0] 63.0 ] 8.5 [51.0] N | Nc | N [94.0] 235 [70.0
7/16 | 59.0] 9.5 [49.0] 470 | 45 [38.0] nc | nc | nc [36.0] 35 [29.0
7/29 |57.0] 7.5 [at.0] 73.0 [ 12.5[54.0] nc | Ne | ne [102.0] 32.7 [ 62.0
8/17 | 74.0]33.640.5] 55.0 | 20.0[32.0] nc | Nc | Ne [181.5] 131.0 ] 45.5
9/03 |49.0] 9.0 [43.0| 63.0 | 12.5 52.0[ 61.0 | 11.0 [49.0]76.0| 13.5 | 61.0
9/17 |47.0] 5.0 [41.0[ 63.0 | 9.0 [52.0] 52.0 | 6.0 [42.0]40.0] 6.0 |30.0
10/03 | 24.0| 2.5 [23.0| 69.0 | 7.0 [59.0] 73.0 | 10.0 |63.0[92.0] 16.5 | 71.0
10/31 | 21.0| 3.0 [19.0| 59.0 | 18.8 [37.0| 45.0 | 12.8 |31.0[97.0| 40.4 | 63.0
11/13 | 47.0] 9.0 [37.0| 21.0 | 3.0 [16.0] 31.0 | 9.0 |26.0[51.0] 11.6 | 42.0
11/28 | 24.0| 2.0 [21.0| 40.0 | 10.0 [34.0] 21.0 | 3.0 [19.0]13.0] 1.1 [ 11.0
12/28 | 28.2| 3.2 [25.0| 39.2 | 4.6 [34.6] 30.5 | 7.5 |23.0[19.8] 4.8 | 15.0
05/1/30| 35.0 | 2.8 [32.2| 41.0 | 3.6 |37.4]| 64.0 | 14.4 |49.6|76.0 | 17.2 | 58.8
0/18 | 28.0| 6.5 [21.5[58.0 | 5.2 [52.8| 69.0 | 27.2 [41.8]42.0] 36.8 | 5.2
3/19 |61.0] 9.6 [51.4| 48.0 | 10.2]37.8] 65.0 | 11.2|53.8]90.0] 26.1 | 63.9
4/27 | 570 7.7 [a9.3| a0 ] 7.3 [36.7| 53.0 | 7.0 [46.0|55.0| 5.0 [50.0
5/20 |55.0] 4.2 [50.8| 42.0] 5.1 [36.9| 51.0] 5.7 [45.3|53.0| 5.8 |47.2
6/06 |53.0| 4.8 |48.2| 525 5.7 [46.8| 42.0 ] 6.3 [35.7| 455 6.4 | 39.1
7/02 |67.0]37.0]30.0] 50.0 | 11.5[47.5[ 43.0 | 10.5[32.5[45.0] 13.0 [ 32.0
7/27 | 65.0] 21.6[43.4] 570 [ 11.5[45.5[ 41.0 ] 9.5 [31.5[43.0] 10.2 [ 32.8
8/10 |64.0]20.3]43.7]56.0 | 10.2]45.8| 40.0 ] 8.2 [31.8[42.0] 8.9 |33.1
9/09 |61.4| 8.8 |52.6| 64.8 | 16.8 |48.0| 49.6 | 1.6 |48.0|65.6 | 17.6 | 48.0
10/14 | 70.5| 7.2 [63.3|129.1]80.4 [48.7| 45.7 | 2.4 |43.3]93.3] 46.0 | 47.3
11/23 | 38.2| 7.2 [31.0| 36.4 | 2.4 [34.0| 440 | 2.8 |41.2]446]| 1.6 |43.0
AZC;‘?' 43.0 | 6.6 |36.5| 48.9 | 8.4 |40.2| 48.9 | 9.6 |390.5|57.1| 15.3 | 42.1
Min. |517.0165.6(342.0| 463.0 | 172.0|273.0] 73.0 | 27.2 | 63.0|432.0 131.0 | 293.0
Max. [21.0| 2.0 |14.0| 21.0 | 2.4 |16.0( 21.0 | 1.6 |19.0 13.0| 1.1 | 5.2

Note) NC :Not collected
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App. 11. Continue (Unit: mg/L)
Division Vi Ve v
s | 1ss [ tos | ts | tss | tos | s [ Ttss | os
04/5/30 | N | e No | 33.0 | 3.0 | 27.0 [ 20.0 | 11.0 | 13.0
6/19 NG| NG NC | 529.0 | 163.6 | 337.0 | 127.0 | 62.4 | 61.0
7/02 NC | Ne No | 31.0 | 3.0 | 28.0 | 340 | 3.5 | 24.0
7/16 No | Ne N | 220 15 | 190|240 1.0 | 17.0
7/29 NC | Ne N | 29.0 | 35 | 240 | 87.0 | 6.0 | 77.0
8/17 | n | e N | 300 08 | 19.0 | 740 40 | 57.0
9/03 |28.0] 5.0 | 23.0 | 25.0 | 40 | 19.0 | 340 | 7.5 | 23.0
9/17 [ 41.0] 4.0 | 3.0 170 30 | 170 | 55.0 | 5.0 | 52.0
10/03 | 62.0| 8.0 | 56.0 | 18.0 | 3.0 | 17.0 | 45.0 | 5.0 | 37.0
10/31 [ 200] 1.0 | 80| 2.0 20 | 210 | 170 | 0.8 | 14.0
11/13 | 240 3.0 | 80| 140 1.0 | 1o | 23.0] 2.0 | 17.0
11/28 | 59.0 | 9.0 | 53.0 | 180 | 2.0 | 16.0 | 14.0 | 1.0 | 14.0
12/28 | 382 | 42 [ 340|195 1.5 | 180|211 ] 1.1 | 200
05/1/30 | 40.0 | 3.4 | 366 | 25.0 | 1.4 | 236 | 24.0 | 1.2 | 22.8
o/18 | 71.0] 72 | 638 | 240 | 43 | 197 | 400 16 | 47.4
3/19 |65.0| 7.5 | 575 | 670 | 9.7 | 57.3 | 64.0 | 17.2 | 468
4/21 [ 450 | 283 | 16.7 | 35.0 | 4.9 | 30.1 | 440 | 3.8 | 40.2
5/20 [43.0] 2.1 | 409|330 25 | 305 | 40| 2.7 | 39.3
6/06 |42.0| 2.7 | 39.3 | 310 3.1 | 27.9 | 46.0 | 3.3 | 42.7
7/02 | 415] 55 | 3.0 420 | 6.2 | 35.8 | 57.0 | 29.0 | 28.0
7/27 | 395] 5.4 | 341|400 | 43 | 357 | 55.0| 6.2 | 48.8
8/10 | 385 | 41 | 344|390 30 | 3.0 540/ 49 | 49.1
9/09 |36.3] 08 | 355|362 2.1 | 345|552 3.2 | 520
10/14 452 12 | 440 | 409 | 16 | 393 | 445 ] 3.2 | 41.3
11/23 | 436 | 1.6 | 420 | 378 | 28 | 35.0 | 416 | 1.6 | 40.0
AXC;?' 45.0 | 6.4 | 387 | 207 | 3.2 | 26.3 | 38.4 | 3.8 | 34.0
Min. | 71.0 | 28.3 | 63.8 | 529.0 | 163.6 | 337.0 | 127.0 | 62.4 | 77.0
Max. | 20.0| 0.8 | 16.7 | 14.0 | 0.8 | 11.0 | 14.0 | 0.8 | 13.0

Note) NC :Not collected
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App. 11. Continued (Unit: mg/L)
Division S 52 53
7S | 1ss | tos | TS | 1SS | tOs | TS | 7SS | TOS
04/5/30 | 75.0 | 16.0 | 59.0 [ 60.0 | 24.0 | 33.0 | 103.0] 32.0 | 61.0
6/19 | 114.0| 52.4 | 54.0| 86.0 | 37.2 | 47.0 | 81.0 | 26.0 | 53.0
7/02 | 61.0] 55 [ 520 240 | 1.5 | 17.0] 39.0 | 4.5 | 32.0
7/16 | 77.0 | 13.0 | 60.0| 68.0 | 7.0 | 57.0 | 84.0 | 20.0 | 53.0
7/29 | 56.0 | 45 [49.0| 470 | 45 | 41.0| 54.0 | 42 | 43.0
8/17 | 710 ] 16 [ 610 31.0 | 40 | 240 64.0 | 6.0 | 53.0
9/03 | 32.0| 45 | 24.0] 46.0| 95 | 36.0] 69.0 | 12.0 | 55.0
9/17 | 210 | 2.0 | 210 36.0| 40 | 200 57.0 | 8.0 | 48.0
10/03 | 41.0 | 5.0 | 34.0| 34.0 | 3.0 | 270 68.0 | 12.0 | 54.0
10/31 | 200 | 2.0 [ 19.0]| 170 1.2 | 60| 67.0 | 20.8 | 53.0
113 | 140 ] 10 [ 90 [ 170 20 | 40| 100 ] 12 ] 8.0
11/28 | 29.0 | 3.0 [ 19.0]| 25.0 | 2.0 | 22.0| 54.0 | 4.0 | 47.0
12/28 | 23.3 | 23 [ 210 25.4 | 2.4 | 230|462 | 3.2 | 43.0
05/1/30 | 84.0 | 2.2 | 81.8| 8.0 | 2.6 |83.4| 62,0 | 4.3 | 57.7
o/18 | 106.0] 2.0 [104.0] 58.0 | 3.4 | 54.6 | 105.0] 14.8 | 90.2
3/19 | 62.0 | 202 | 418 72.0 | 196 | 52.4 | 72.0 | 43.0 | 29.0
4/21 | 69.0 | 11.0 [ 58.0 | 63.0 | 10.0 | 53.0 | 67.0 | 24.0 | 43.0
5/20 | 67.0 | 44 | 626 61.0 | 6.3 | 547 56.0 | 10.9 | 45.1
6/06 | 72.0| 5.0 | 67.0] 570 6.9 | 501 62.0 | 11.5 ] 50.5
7/02 | 72.0 | 21.0 [ 510 79.0 | 25.5 | 53.5 | 58.0 | 17.5 | 40.5
7/21 | 7000 | 121 [ 579 770 | 116 | 65.4 | 63.0 | 16.4 | 46.6
8/10 63. | 10.8 | 52.2 | 75.0 | 10.3 | 64.7 | 68.0 | 15.1 | 52.9
9/09 | 66.0 | 2.0 | 640|673 | 2.8 | 645 62.3 | 12.0 | 50.3
10/14 | 716 | 56 | 66.0| 72.1 | 48 |67.3| 68.4 | 6.8 | 61.6
11/23 | 59.2 | 1.2 [ 58.0| 71.4 | 8.4 |63.0] 66.0| 6.0 | 60.0
A;\r/‘gé' 55.6 | 5.6 | 49.2 | 50.7 | 5.7 | 446 | 61.1 | 13.7 | 47.5
Min. | 114.0 | 52.4 | 104.0| 86.0 | 37.2 | 83.4 | 105.0 | 43.0 | 90.2
Max. 14.0 | 1.0 | 9.0 | 1770 1.2 | 140 100] 1.2 | 8.0
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App. 12. Dominant algae and cell number in Juam Lake (2005)

Appearance algae and cell numbers (cells/mt)

0o Chl-
Division | pH @ Dominant species and cel | numbers, each of algae groups (cells/mé) Total
(mgl) | (ug/L) o
Blue—-green algae Diatoms Green algae Others (oells/me)
Chrc()oom):ous Cyo(lote)zl la Ankis}rot)jesmu Din(obr)yon
169 77 s(11 18
05/04/13 | 8.1 11.3 0.3 DSA Ocillatoria DSA Nitzchia DSA Staurastrum DSA Peridinium 749
’ ' ' (368) (30) (11) (2)
Nt 537 Nt 157 Nt 32 Nt 23
Cyo(lote)zl la Ankist(ro)desmu Eug(;I?na
Chroococcus 40 s(7 1
05/04/19 | 7.5 | 11.1 17 DA 0SA Navicular DSA Staurastrum DSA Peridinium 101
’ ’ ’ (6) (2)
Nt 33 Nt 57 Nt 9 Nt 2
Cyo(lote)zl la Eug(le)na
33 1
05/04/26 | 7.7 | 11.0 0.9 DA ND 0SA Asterionel | DSA ND DSA Trachelomonas 84
. : : a(23) (1
Nt ND Nt 82 Nt ND Nt 2
Cyoéote)zl la Eut(jor;na Euglena
18 32
05/05/02 | 7.6 | 10.4 1.0 DSA ND DSA Aulacoseira DSA Staurastrum DSA Dinobryon 81
’ ’ ’ (9) (2) (11)
Nt ND Nt 34 Nt 34 Nt 13
Aulacoseira Eug(le)na
2
DSA ND DSA P DSA ND DSA
Navicula Trachelomonas
05/05/11 | 7.5 | 10.0 0.9 (3) 2) 32
Nt ND Nt 28 Nt ND Nt 4
Aulacoseira
Asterococcus Euglena
os/05/17 [ 7.1 | 100 | 07 |° 0 oo Gyojotella oeh (8) oo (5) 73
Nt ND Nt 59 Nt 9 Nt 5
Melosira NephEOC))/“Um
Chroococcus 4 16 Dinobryon
05/05/24 | 7.1 | 10.2 0.8 OSA (6) DSA Cyclotella DSA Pandor ina DSA (1) 48
: : : (3) (8)
Nt 6 Nt 8 Nt 33 Nt 1
DSA Chroococcus DSA Aulacoseira DSA Dictyosphae DSA Dinobryon
05/05/31| 7.6 | 10.5 | 1.3 (3) rium (@7 109
Nt 44 Nt 5 Nt 32 Nt 28
Mi o(r ooys)t is Di n(ob r)yon
1015 Melosira 45
05/06/07 | 7.7 | 8.9 10 DSA Aphanocapsa DSA (4) OSA ND DSA Euglena 1148
7] s : (58) )
Nt 1,089 Nt 12 Nt ND Nt 47

Notes) DSA :

dominant species algae, Nt :total number, ND :Not Detected
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App. 12. Continued

Appearance algae and cell numbers (cells/me)

00 Chl-:
Division pH @ Dominant species and cel| numbers, each of algae groups (cells/me)
(mgl) | (ug/L) (Tﬁtj[lng)
Blue—green algae Diatoms Green algae Others cells
Microcystis
(4035)
DSA DSA ND DSA ND DSA Eugl! 3
05/06/14 | 7.7| 8.6 1.3 ChrO?g?CCUS glena(3) 336
Nt 4041 Nt ND Nt ND Nt 3
Microcystis Cyclotel la
osa | ., (14400 dpga | (18) oo | ynknown(3) | Dsa | Trachelomonas
05/06/22 | 8.1 ] 9.0 1.2 Chroococcus Nitzschia 248
(36) (3)
Nt 1476 Nt 21 Nt 3 Nt 3
Microcystis Cyclotella
(330) (12) Oocystis
Aphanocapsa Nitzschia (12)
0s/06/30 | 7.9 | 8.5 | 2.1 |°* (75) oA (15) DSAL unknown | DSA "0 207
Chroococcus Synedra (24)
(42) (3)
Nt 447 Nt 30 Nt 36 Nt ND
Anabaena Cyclotella
(69) (150) Monor aphidiu Peridinium
05/07/06 | 8 8.8 1.1 OSA | ehroococcus | O%A | Melosira | DS m(6) DSA (3) 4044
(6) (6)
Nt 75 Nt 156 Nt 6 Nt 3
Microcystis Cyclotella
(1440) (18) unknown Trachelomonas
05/07/13 | 8.1 | 8.6 1.4 DSA | chroocoscus | P5A | Nitzschia | OSA (3) DSA (3) 1503
(36) (3)
Nt 1476 Nt 21 Nt 3 Nt 3
Microcystis Cyclotel la
(330) (12) Oocystis
Aphanocapsa Nitzschia (12)
os/o7/19 | 8.1 | 8.8 | 1.7 |°H (75) bsA (15) OSAL unknown | DSA "o 513
Chroococcus Synedra (24)
(42) (3)
Nt 447 Nt 30 Nt 36 Nt ND
Anabaena Cyclotella
0SA (69) 0SA (150) DA | Monoraphidiu | no Peridinium
05/07/26 | 8.4 | 8.5 1.3 Chroococcus Melosira m(6) 240
(6) (6)
Nt 75 Nt 156 Nt 6 Nt 3
Cyclotel la Scenedesmus Peridinium
Chroococcus (135) (12) (9)
05/08/03 | 8.2 | 8.9 1.8 DSA (42) DSA Synedra OSA unkown OSA | 71 acheomonas 207
(3) (3) (3)
Nt 42 Nt 138 Nt 15 Nt 12
Microcystis Cyclotella Scenedesmus Peridinium
DSA (45) osa | (462) g (45) DSA (3)
05/08/10 | 8.4 | 8.5 1.9 Chroococcus Synedra Golenkinia Euglena 582
(18) (3) (3) (3)
Nt 63 Nt 465 Nt 48 Nt 6
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App. 12. Continued

Appearance algae and cell numbers (cells/me)

Division oH o Chi-a Dominant species and cel| numbers, each of algae groups (cells/mt) Total
(mgl) | (sg/L) (o
Blue—green algae Diatoms Green algae Others cells
Sphaerocy
Mic(rocys)t is Cyc(lote)l la stis(72)
1380 270 Scenedes
o5/08/18 | 8.8 | 8.1 | 2.4 || chroococeus | OA | synedra | DSA | mis(2a) | OSA ND 1 767
(12) (3) Golenkinia
(6)
Nt 1392 Nt 273 Nt 102 Nt ND
Microcystis
(1047) Cyclotella
An(abae)na (144) Pan(dor)i na
516 Melosira 48 Cryptomona
DSA . . DSA DSA . DSA
05/08/24 | 8.6 | 9.1 55 Ocillatoria (39) Oocystis s(9) 1,974
108/ (99) Synedra (30)
Chroococcus (6)
(36)
Nt 1698 Nt 189 Nt 78 Nt 9
Microcystis Cyclotella
(495) (144) Oocystis Cryptomonas
An(abae)na Meéos;ra (30) (18)
123 21 Scenedesmus Trache lomo
05/08/30 | 7.7 | 9.1 4.6 OSA | chroococeus | OSA Synedra 0SA (24) 0SA nas(3) 1,215
(120) (9) Unknown Euglena
Phormidium Navicula (6) (3)
(120) (6)
Nt 858 Nt 273 Nt 60 Nt 24
Phormidium
(3000) Cyclotella Scenedesmus
An(abae)na (45) (48)
850 Synedra Unknown
05/09/08 | 7.5 | 7.0 49 | P*| wicrooystis | DA (15) DA 6 DA "o 4,588
(600) Navicula Golenkinia
Chroococcus (3) 3
(18)
Nt 4468 Nt 63 Nt 57 Nt ND
Melosira
Phormidium (39)
(3500) Cyclotella
A?abaer;a (24) Scenedesmus
1700 Rhizosolenia
05/09/13 | 8.2 9.6 6.4 DSA Microcystis DSA (6) BSA | staurastrum | OSA ND 5,425
(120) Synedra (6)
Chroococcus (3)
(12) Navicula
(3)
Nt 5332 Nt 75 Nt 18 Nt ND
Cyclotella
Aphanocapsa (90)
(5000) Melosira Scenedesmus
Mi c(rocys)t is (40)
3000 Rhizosolenia Coelastrum
05/00/20 | 8.5 | 9.3 | 5.2 | M| Prormidiun | OA (10) DA (24) OSA | Buglena |, o7y
(3000) Synedra Staurastrum
Chroococcus (10) (20)
Navicula
(10)
Nt 11020 Nt 160 Nt 84 Nt 10
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App. 12. Continued

Appearance algae and cel | numbers (cells/mt)

0o Chl-a
Division pH Dominant species and cell numbers, each of algae groups (cells/me)
(mgl) | (uel) (TT|t7|@
m.
Blue—green algae Diatoms Green algae Others oS
Aphanocapsa
(6000) Cyclotella
Microcystis (180)
(3000) Aulacoseira Pandor ina
Phormidium (72)
Synedra Elakotothrix
DSA p DSA DSA DSA | Euglena
05/09/27 | 8.0 | 8.5 | 5.4 Aphan i zomenon (40) 13442
109/ (520) Rhizosolenia Staurastrum
Anabaena (10) (40)
(160) Navicula
Chroococcus (10)
(140)
Nt 12810 Nt 332 Nt 240 Nt 60
Aphanocapsa
(2500)
Phormidium Meolosira
(600) (120)
Michcy?t is Cycéot?l la Elakotothrix
400 80 Cryptomona
DSA : DSA DSA DSA
05/10/05 | 7.3 7.0 3.5 Aphanizomenon Synedra Staurastrum s (140) 4620
10/ (400) (40) (40)
Anabaena Rhizosolenia
(160)
Chroococcus
(40)
Nt 4100 Nt 260 Nt 120 Nt 140
Microcystis Meolosira
(1000) (80)
Aphanocapsa Cyclotella Elakotothrix
(60) (100) Cryp(tom)onas
Phormidium Synedra Scenedesmus 40
DSA DSA DSA DSA
(800) (40) (80) Euglena
05/10/11 | 7.3 78 2. Aphanizomenon Rhizosolenia Eudor ina (20) 8556
(300) (40) (16)
Chroococcus Navicula
(40)
Nt 3040 Nt 240 Nt 196 Nt 80
Aphanizomenon Cyclotel la
(800) (42)
Michcy?t is Rhizosolenia Scenedesmus
400
DSA DSA DSA DSA ND
Anabaena Synedra Staurastrum
05/10/18 | 7.4 7.6 2.1 (50) 3) (6) 1381
Chroococcus Attheya
(3)
Nt 1270 Nt 57 Nt 54 Nt ND
Cyclotel la
(80)
Microcystis Nitzschia
(600) (40) El ak(atot)hr ix Cryptomona
Aphanizomenon Rhizosolenia 200 s
05/10/27 | 7.6 | 8.7 1.3 OSA (200) DSA (20) BSA | scenedesnus | DA | Trachelomo 1610
. . . Anabaena Synedra (160) nas (10)
(160) (10)
Aulacoseira
Nt 960 Nt 160 Nt 360 Nt 130
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App. 12. Continued

Appearance algae and cell numbers (cells/mt)

Division pH o chi-a Dominant species and cel| numbers, each of algae groups (cells/me)
(mgl) | (ug/L) Total
. (cel Is/me)
Blue—-green algae Diatoms Green algae Others
Cyclotel la
(80)
Microcystis Nitzschia Cryptomona
(600) 40 Elak(atot)hrix ( s )
Aphanizomenon Rhizosolenia 200 120
DSA (200) DSA OSAl scenedesmus | 05| Trache lomo
05/10/27 7.6 8.7 1.3 Anabaena Synedra (160) nas 1610
(160) (10) (10)
Aulacoseira(
10)
Nt 960 Nt 160 Nt 360 Nt 130
Cyclotel la Cryptomona
Mic(rocy)stis (80) Elakatothrix ( s |
280 Aulacoseira 100
DSA Aphanizomenon DSA (80) DSAl seenedesmus | PSA| Trache lomo
05/11/01 7.7 8.7 1.5 (60) Synedra (40) nas 750
(10) (10)
Nt 340 Nt 170 Nt 130 Nt 110
Microcystis Cyclotel la Eudor ina
(70) (160) Cryp(tom)ona
Aphanizomenon Navicula Elakatothrix s(40
DSA (50) DSA (10) 0SA OSA Euglena
05/11/09 7.5 8.4 1.3 Chroococous Synedra Scenedesmus (10) 490
(40) (10) (40)
Nt 190 Nt 90 Nt 160 Nt 50
Elakatothrix
Aphanizon;enon( Cyc(lote)zl la 20 Cryp(tom)ona
100 50 Chlorella s(60
OSA Microcystis DSA Stephanodisc DSA (10) DSA Phacus
05/11/16 7.6 9.2 1.9 (20) us(20) Chlam(ydo)monas (10) 290
10
Nt 120 Nt 70 Nt 30 Nt 70
Cyclotella
(120)
Melosira
( (120)
Aphanizomenon Aulacoseira
(50) Scenedesmus Cryptsomona
Microcystis Fragilaria
DSA (50) DSA (30) BSAl Krchner jella | DSA Efﬂ%gga
05/11/25 7.6 9.8 2.1 Chroococous Stephanodisc (18) (920) 858
(20) us(20)
Synedra
(10)
Nitzschia
(10)
Nt 320 Nt 360 Nt 38 Nt 140
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