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A Study of Comparison of outflow characteristics of pollutants

by rainfall event of forest area near Juam lake basin

Nam-Joung Kim « Dae-Yewn Shin"
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Abstract

The objective of this study is to estimate the load of pollutants caused from
the forest area among non-point pollutants within the Juam lake. The surveyed
forest area was classified into broad-leaved, conifer, mixed and herbage area by
forest tree type. Water quality and flux were investigated under rainfall and
non-rainfall, respectively. Then, pollutant loading was evaluated by using the
values of unit pollutant loading factor of each point and area of forest zone.

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

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

- S8, 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, CODwmn, 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.

Key words : Run off, Rain fall event, Juam lake
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Table 1. Location of investigation points

Classification Name of place Location
. East longitudel127° 14' 38.67"
F
! Mixed forest area North latitude 34° 56' 00.83"
East longitude 127° 14' 53.46"
F2 Forest
(Dacheung) Broadleaf forest North latitude 34° 56' 06.97"
F3 Herbaceous forest East longitudel127° 15' 26.36"
North latitude 34° 56' 22.99"
. East longitudel27° 15' 12.32"
F
1 Conifer forest North latitude 34° 56' 12.47"
V1 (JunBZEEeugign tvjf“?(frest East longitude 127° 14' 53.46"
‘;rea) North latitude 34° 56' 12.47"
Valley East longitude 127° 16' 33.15"
V2 Songgwangsa Valley North latitude 34° 00' 03.87"
. East longitude127° 08' 53.69"
V3 Kachi valley North latitude 34° 58' 14.38"
s1 Songgwang triburary East longitude 127° 15' 50.67"
(Leub bridge) North latitude 34° 58' 19.26"
S92 River Dongbok triburary East longitude 127° 06' 18.71"
(Jangjeon bridge) North latitude 35° 00' 55.50"
3 Bosung triburary East longitude 127° 09' 56.65"
(Yulbyun bridge) North latitude 34° 51' 42,91"
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Fig. 1. Points of investigation.
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Table 2. Analytical methods on each item

Parameter Analytical method
Flow Calculated with survey flow and cross section of water way
Current Survey with micro flow meter(AEM-1D) and rotary type
flow meter(UC-3)
Water TOA pH METER HM-14P, on the spot
temperature !
pH TOA pH METER HM-14P, on the spot
DO YSI MODEL 58 DO METER, on the spot
BOD Winkler method azide modification(5-day BOD test)
CODwn KMnO, method(acid condition)
COD¢, KsCr20; method(acid condition)
TS Gravimetric method
T-N UV-Vis spectrophotometric method
T-P UV-Vis spectrophotometric method
3. A3 m 2y Y n&
AL dAE"d S Z2$A dA
o dFe LYEIS HAZEE AFe 1. AN 3 2 $AzA}
AR FSANZE o] AABIGH. =
A1+ 2004 5€ 30 720054 11€¥ 11. pH 2 4¢&
23472 1870€E &gt olFojF o, AA HRA ZAN A pHAEFE AARHe
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Fig. 2. Precipitation in investigation period.
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Fig. 3. Variation of flow by month.
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Table 3. Variation of quantity of flow and pollutants concentration for cloudless sky

Itoms A /2| F | F Vi v w6 s |2 |
Annual _ _ _ _

L |t | 207 | B0 | W8 | @4 2407 | -

(m/day) | Wax. |3.153.9 | 4,763.7 | 2.989.7 | 1.121.0 | 48,3556 | - . - B -
Win. | 241 | 03 | 86 | 44 | 664 | - . - -
Annual

o Lamap| 23| 28 | 21 | 33 13 | 16 ] 18 | 1.8 | 17 | 39

(mg/L) | Max 9.8 126 | 5.2 10.4 6.8 8.0 82 | 102 | 104 | 107
Min. | 08 | 04 | 05 | 08 | 07 | 06 | 04 | 04 | 04 | 1.0
Annual
fal | 29 | 29 | 27 | 85 | 12 | 12 | 14 | 27 | 25 | 54

mg/L) | Wx. | 1.4 | 132 | 64 | 106 | 74 | 78 | 88 | 97 | w02 | 117
Min. | 14 | 12 | 04 | 06 | 06 | 05 | 04 | 07 | 06 | 18
Annual

g et 80 | 79 | 79 | 12| 36 | 36 | 38 | 68 | 69 | 139

we/L) | Max. | 25 | 25 | 285 | 427 | 25 | 8.1 | 89 | 64 | 05 | B8
Min. | 25 | 22 | 25 | 07 | 11 | 14 | 20 | 13 | 1.1 | 25
Annual

oy | o | 041 | 04 | 0508 | 037 | 040 | 055t | 03] 1660 | 0.845 | 0.97

(mg/L) | Wax. | 5.000 | 578 | 1.15 | 3.6% | 1314 | 3.271 | 5.208 | 3.321 | 2.743 | 5.0%
Min. | 0.032 | 0.021 | 0134 | 0.059 | 0.010 | 0.019 | 0.099 | 0.3%6 | 0.221 | 0.168
Annual | oo | o109 | 0.067 | 0.040 | 0.276 | 0.141 | 0.118 | 0.280 | 0.1 | 0.1%

T-P average

(g/L) | Max. | 0.884 | 0.009 | 049 | 0.640 | 1.53 | 0.583 | 0.720 | 1.4%0 | 0.279 | 1.20
Min. | 0.006 | 0.010 | 0.000 | 0.006 | 0.007 | 0.005 | 0.005 | 0.014 | 0.013 | 0.023

1.3. BOD ¥x ®3}
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YA He BOD B ¥He EHAY

et A SN HM22A 45
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0.4~ 12.6mg/t & F 2.5mg/t, ZEA

2 0.575.2mg/t 2 FF 2.1mg/t, ALF
9L 0.8710.4mg/t 2 HT 3.3meg/t=E
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ZAE At

EAGE 0.776.8mg/t 2 HT 1.3mg/
4, FFAATL 0.6 8.0ng/t & HF 1.6mg
/8, MAXZE 0.4782mg/t = FHF 1.8mg/
f, $ZARFE 047102mg/t & BHE
1.8mg/t, TEAIAFE 047 104mg/t 2
B 1.7mg/t, RAZAFE 1.0710.7mg/t
2 g7 3.9mg/ee) ).
z;«} 717b $oF A" 9o} BODW =

At BAE BYon, ARSFe 29A
P FEE FAEET a8y fdskde
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ol FYZY Y9 AFF EHAZHY
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Ol n\l
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1.4. CODwn ¥ CODc,

AN ZAAAE CODy, BEE EAX
q 147 114mg/t 2 H7 2.9mg/t, BFFA
AL 1.27132mg/t2E HF 2.9mg/t, FEAY
2 047 64ng/t 2 BT 2.7mg/t, APYFRG
0.6710.6mg/t 2 W 3.5mg/t, NEAZF
2 067 74ng/t 2 B 1.2mg/t, $FAAF
2 0577.8my/t B HA 1.2mg/t, 7ANFE
047 88mg/t 2 BT l4amg/t, $FAAFE
0.779.7mg/t & B 2.7mg/t, TEARNFE=
0.67102mg/t 2 HH 2.5mg/t, RAZAF
€ 1.8711.7mg/t 2 HIF 5.4mg/e0] o),

AAA ZAAAHY CODe: FE W3S
ettt EAA AL 2.5722.5m/t 2
B 8.0mg/t, BAFAFL 2.27 39.5me/d
2 W 79mg/t, 2EAYL 2,57 28.5mg/
¢ 2 FHd 79mg/t, FFFEANGL 077
42.7mg/t B HH 11.2mg/1o2 UrE}k&_O.
o, AFTFY TEHYE dEAFL 117
32.5mg/t 2 AT 3.6mgld, -6"811\}74]'—‘1‘—%
147 28.1mg/¢ 2 BT 3.6mg/t, 7MAFL
207 339mg/t & HY 38mg/2 F435HA
79 COD's =T $3WAFE 1.37264
ng/t 2 Hi 6.8mg/s, %ixﬂle“ 117

flo
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30.5mg/¢ & HF 6.9mg/t, BAZAFL
2.5738.8 mg/t 2 HF 13.9mg/t 2 EA
7ol 74 B Aow FAHAC

COD9 =& CODwd %9 273
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ZAE Q. AR G §259 AFSE
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=
AN E R LEE
FH=st E3)
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AFEE AEAF] 11.7%, $3A AFol
18.8%, 7tx&L 16. 2%§_ Vet §
A FRAREE FFAX 77t
14%, EERAAF 15.9%, BAZA {7t
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SEQTYEL EAAY0) 73.5%, B
FA G 74%, ZEARo] 82.1%, FAEF
A go] 81.6%% ebgth. AFTE AF
o] 88.3%, $FAL AFo] 81.2%, 7HAZ
83.8%=% UEbtth. FdstATFe] Fi4
PELS £FHAXFI 86%, FEAAF/It
84.1%, BARAF} 79.1%2 Febstch

o) WS o

L
=5

flo

l:]

1.6. T-N &4

AAA 2AAH Y T-No s=dsges &
ARG L 0.03275.020mg/t & BT 0451
ng/l, BLYFAGL 0.02175.788mg/tE
T 0.416mg/t, ZEAGL 0.1347 1.115mg/¢
2 7 0.508mg/t, FFFAHL 0.059~
3.635mg/t & H 0.387mg/t= YEhon,
AFTFE HEATLS 00107 1.314mgt 2
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B 0.460mg/e, $FAHAFL 0.019~3.271
ng/t 2 BT 0.564mg/t, 7HXF-E 0.099~
5.203mg/t 2 BF 0.391mg/tHebdtth. H<¢
SHFE $9HAF 0316 73.321mg/k =
B 1.660mg/t, SHIAF 0.22172.743
mg/t BT 0.841mg/e, RAAZAFL 0.168~
5.092mg/t B 0.975mg/e °lith

APH o2 T-No| F=¥3te 14944
392 JMEA ZAaHLH, o ALF
d FEFe] Ha, YEEY &7 HE9
Aol AFHBA F4E o HAL
Al 495 H F718te 59 M =L
TEE BT 39%H W] AR 3
7t 497AA FA 7$3e] 100mo]/dol
HAA AFolA Y FFol FUMHE Ao
2 2. gy A9 4o AX &
Zo] Wold 64, 79ele A ol
t 4% 2490 849 109 39 A%
AALE AFFd 97 dAeH, F2 #
Yt 4% 10499 F¢ N&E e
o} 279 AAol Frr8o s dgdn

T-P3 vlEE w T-N9 A9: 4
o 2RE FEFo Ue ZAoE wTHH,
AE] AU AR F59 wE 2=
A4%Fe AMNPQE F9 Ao g8 =
w37l dE Ao Algdth

1.7. T-P &4

AHA ZAAAY T-PEERdE £
AAHL 0.00570.884mg/t & H 0.033
mg/t, FAFAGL 0.01070.909mg/t &
H 0.109mg/e, 2EAY-L 0.009 7 0.496
mg/t B HF 0.067mgM, JIFAGL
0.006 ~0.640mg/t 2 BT 0.040mg/Ls =
AR . AR FY Ftd bE AlE
A szt 2L Fo| 5o AMYKESF
o] T-Puj&L YA Aoz wadh
AFFEE NEAZL 0.007 7 1.523mg/t 2
B 0.276meg/t, FFAHAFTL 0.0057
0.563mg/t = AT 0.141mg/t, 7=
0.005~0.720mg/t 2 P 0.118mg/tE =

et astal Xl X223 45

Ak dEAFS T-PSE7F 44, 58
F43 Fobd AL AFF A7 w49
Ed AHld B#E {22 wodn
FdHTE  FFHAFE 00147
1.430mg/¢ 2 B 0.280mg/t, FEHAFE
0.01370.279mg/¢ 2 F7 0.130me/e, BA
7R F 0.02371.220mg/t & H 0.126mg/
12 ZAEAY. F38) T-PY) =7 A
vehd, AlHld % JFE B Ae=
&350, RAQ7}L 8910¢9 ¥& &
e g F2F o2 I FUEZY
Z7te} exdEe] 2FY FUHE 23
Z2F3F7te B0 I AoE @odn.

2. 29N £% % 4 84

ZA % 2 FASRLE A-AG 4
A AR AR 12(HEFH) R $3HA
F 1x& 1A (20059 8Y 147 84¥ 3%)
133], 23} (20059 89 7¢ 784 8¥) &
AFEE 1038 A HAI}A

2.1 13 A% #3 54 2%

ZH9-Al 12} A& 2005. 8. 178, 34
Ax F 133 AAoH, RAATLES
Z 79=ze % 1025mE 2t Ase
2% A F A FAFFLR ZAL

= A7A A5

WP o AR Y FEFY K
22 Table 49 Fig. 4] VeI HE
fFe Wele EAAY 345.0714,480.0m
/day2 79 ©E §FFo] =A ¢
t 54¢ B3y, 895A9L 28327
19,637.0m'/day 2 793} X F
wiE B 2EXYLe 20567
10,146.0m'/dayo.2 =7] #E&4FL FHo
U 297t AR §E% s 343 24as)
t A%E 29 FFFEAFGL 19437
7,704.7m'/day?] E FAF ] HojA
%% 9 Jdepgoy, EAX G b
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Table 4. Variation of flow by first rainfall

(Unit : m'/day)

0.0 3.5 6.5 8.5 10.513.517.021.025.029.032.036.044.0

Accumulation time(hr)

Fig. 4. Variation of flow by first rainfall.

Area .
Accu Accr\:ir:]lgzhtlon Mixed forest | Broad-leaved | Conifer forest Herbaceouse
ulated (mn) FD forest (F2) F3) forest (F4)
time(hr)
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 3414 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 7,692.4 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
25,000 50
—=—F1 ——F2
—F3 —e—F4
20,000 %—O—Rainfa“ 1 40
> 15,000 30 E
o P
~ —
© o
= 10,000 20 =
o ®
o
5,000 10
0 0

Fig. 50 12794 Azbd BODFEH
32 vt BODE:RE EZAAY
1.07 2.4mg/t, EFAG 097 2.7mg/t, =
EAY 0.271.9m/t, BEFAY 0573.2
mgAE ZAEAR, AFFE dI3AZE
0.173.0mg/t, $33 AFE 1.172.7mg/t
2 ZAHEAY.
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Fig. 6. Variation of CODm, concentration for the first rainfall.

Fig. 691 14294 A28 CODys =
¥EE Ui, CODwsEE EAX)
9 1.073.2mg/t, FFAY 1.27 3.0mg/t,
2EAY 0.373.2mg/t, ALFAY 0.77
5.4ng/02 ZAART, HPAGS FHF
HEAZE 037 43mg/t, HAAGY 42
F7b #38e $FAAFE 137 3.6m/
2 2AEQUY. A9HEY 37 we &
259 SE 3718 molwW, 9% Pa
ol M FEE iz oz ud
AYAGY 23BA FFL B9A WS-
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Fig. 10. Variation of T-N concentration for the first rainfall.
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Fig. 11. Variation of T-P concentration for the first rainfall.

Table 5. Variation of flow by second rainfall
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Fig. 12. Variation of flow for the first rainfall.
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