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Abstract

This study investigated about the seasonal variation of pollutant loads flowing into the
Yeong-il bay from constructing Tank model which is the simulation model to evaluate the
daily river discharge and pollutant load in the Hyeong-san river watershed. The estimated
annual average river discharge of Hyeong-san river flowing into Yeong-il bay is about
878.34x10%m'/year which is about 73% of annual average of total precipitation in
Hyeong-san river watershed. The annual average of pollutant load flowing into Yeong-il
bay was estimated each 15.11 ton-COD/year, 23.24 ton-SS/year, 10.65 ton-TN/year, and
054 ton-TP/year. For the seasonal variation of pollutant loads, it was tended as
increasing of river discharge as increasing of inflow pollutant loads at June and July of
summer and October of autumn. The main source of pollutant loads was found to be the
Pohang city and Pohang industrial complex which are located near the mouth of
Hyeong-san river. Therefore, for effective water quality management of Yeong-il bay, the
counterplan to reduce pollutant loads from the main source of pollutant loads is required.

Keywords: Hyeong-san river(84t7H), Yeong-il Bay(3 4 %), Tank model(83=Z 5 9) Daily
river discharge(d sl F3), Pollutant load(2 G+ 3}2F), Seasonal variation
(AER %),
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Fig. 1 Division of Hyeong-san river watershed.
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Table 1 Characteristics of each sub—watershed.

Area  Area Land use(%5)
Watershed ) Ratio(96) Paddy Upland Forest

Gyeong-ju =
(Pl 452 389 151 b4 675

Mo-a -
() 6463 565 15.0 58 65.3

An-gang
(P3) 9853 86.1 145 6.0 67.1

Ki-gae
(P4) 14577 127 108 6.6 2.2

Dae-song
(PG) 11441 100 147 6.0 669




ool #

s fE2Fane nuz Hdg o
HAol BIt53EEF Table 29 Zo]
98712 h=h =2 FAH1989, 1992]2 A=}
Al AAE wAEee §9 AR
BAAE ol &3l FIYeH, V1€ A5

}\o]_
A
|
=
A
oA A Zate wA¥MSsE FAHAH Y 0
=
e
ol
=

e
2 r.L

S8 En FANNES o8 AW
W Abgstel AT Table 38 G

45k AR HAASEE B 43
A% ANSFES JEA ol

r="9P /P (9)

714, P HANSE YeuE, RE o)
| g mde) A%AE e 4

MAEsEe A FR4¢ Ug
Ace mde) ZAdd WAE dee
21Tk zg sl2001)). & wes

=
i
% -

el
EN
l-rl
r\r S,

=ZHHe

g
o
f

Sh
o I
mlo
mz
>
_?L
N,
o

ot 27

N
2
S
2
¥
N
)

-50% ~ +50% 71 A ¥ &}k o]
g z7lmany 423 v

=

o] 83t AW IHH
é%‘—&— 1995 58| 20013 71 =]
Molw], LP#AZ L] Al BeY 9 L
AR (714 AH[1995~2001DE o] &3t &t
A HFig. 3). 3], SH4H A
4 - F st #ldete o xeln
) o] E ?JE:"\I AW Fakibgo 2 FAkst
o el s AldATe A
E “’E% %i‘r%zﬂi[m%, 2000]
324 AANEE o] &35t
FEHH dd IJHFEF A
7 Andde Al SHFEF

™, 743

A
A,
2
A
=3
)
=
=3
1—1:[
mlo

1

N o L ol
—_
i 2‘-, o
- o ﬂ.llO -
i = o

A, JE r‘v-‘ =

,
B

Ao ok kUt o 2 3w

AN o

-
ERE
}ap zhol
o o3

Fo] tid7)t 5 7kl

Table 2 Relations between Tank model parameters
and watershed characteristics(Kim(1987]).

Regression Eq. - Correlation F-values

coef.

X4=43.686(1InA)+37.159 0.9998 20674.0
B1=-0.070(nA)+0.470 -0.969 138.37
B3=-0.00618(nA)+0.0351 -0.931 58.89
B2=0.00098P+0.111 0.998 U715
A0=-0.00175F+0.333 -0.996 13125
A1=-0.00411P+0.169 0.996 1302.1
A2=0.00657U+0.163 0.98 3032
A3=-0.000267U+0.00912 -0.972 1557
H1=16.68(InA)+24.20 0.9998 34408.0
(InH3)=-0.0934U+2.0904 -0.688 81

% A=Area(knd) F=Forest(%) P=Paddy(%) U=Upland(%)

Table 3 Tank model parameters of each sub
~watershed.

Param Gyeong Mo-a An-gang Ki-gae Dae-song
-eters —ju(Pl) (P2) (P3) (P4) (P6)
x1 0 0 0 0 0
x2 0 0 0 0 0

x3 35 35 35 35 35

x4 3036 3196 3383 2548 3448
A0 0215 0219 0216 0207 0.216
Al 0207 0206 0209 0.225 0.209
A2 0099 0101 0.103 0.106 0.102
A3 00077 00076 0.0075 0.0074 0.0075
A4 00015 00015 0.0015 0.0015 0.0015
HO 200 250 250 25.0 25.0
Hl 12592 13214 139.17 107.29 141.67
H2 483 472 460 4.38 4.62
H3 150 150 150 15.0 15.0
H4 0 0 0 0 0
Bl 0.3 0.3 0.3 0.3 0.3
B2 0.2 0.2 0.2 0.2 0.2
B3 002 002 0.02 0.02 0.02
B4 0.0002 00002 0.0002 _0.0002 0.0002
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Fig. 3 Daily precipitation and Evaporation of
Po-hang region.
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Hyeong-san river(year of 1999). 19951 (744.8 mm)¥ 7 wkE 1998 (1,977.6

Table 4 Monthly precipitation & evaporation and estimated river discharge(year of 1995 / 1998).

Weather condition(mm)

River discharge( x 10° m?/year)

Month Precipitation Evaporation  Gyeong-ju Mo-a An-gang Ki-gae Dae-song
JAN 211/981 8.0/640 794/239 120/354 192/50 23/76 226/ 640
FEB 171/791 707 /631 634/174 96/258 152/401 18/55 179/ 467
MAR 565/329 #86/1172 101 /122 152/181 240/282 32/38 281 /331
APR 647 /1350 1522 /1095 149 /331 223 /487 346/ 7.1 47 /107 403/ 872
MAY 69.1 /1175 1677 /1301 135/303 201 /444 314/684 43/97 366/ 795
JUN 644/1942 1151 /911 163/364 239/535 37.0/83 52/118 431/ 955
JUL 1169 /3567 1435 /978 228 /837 336 /1223 520 /1871 175/277 604/ 2170
AUG 2217/ 2531 1619 /1013 277/ 831 408 /1213 625/ 187 89 /2710 726/ 2155
SEP 684 /6184 1001 /981 456/219 667 /315 1023 /430 149/68 1187 /561
OCT 437/629 1031/970 183 /2124 267 /3093 409/ 4716 58 /701 476/ 5467
NOV 12/ 151 1008 /89 99/222 145/321 222/489 31/69 259/571
DEC 00/ 146 735/ 721 71/174 104/253 160/388 22/55 187 / 453
Total 744.8/19776 1,361.2 / 1,124.2 2%%;%/ 295.8 / 867.7 457.3 / 13292 639 / 193.1 5325 / 15437
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Table 5 Annual precipitation & evaporation and estimated river discharge.

Year Weather condition(mm) River discharge( x 105 m®/year)
Precipitation Evaporation Gyeong-ju Mo-a An-gang Ki-gae Dae-song
1995 744.8 1,361.2 200.5 295.8 4573 63.9 532.5
1996 953.1 1,2475 263.1 386.7 596.3 845 693.8
1997 1,049.0 1,350.3 280.5 412.2 635.4 90.3 739.0
1998 1,9776 1,124.2 593.9 867.7 1,329.2 1931 1,543.7
1999 1,576.9 1,151.7 454.1 665.0 1,020.8 147.1 1,186.0
2000 912.8 1,2746 245.6 361.3 557.6 787 6489
2001 1,121.0 14177 306.4 4498 691.9 98.7 804.7
Mean(%)  8,335.2 89272  2344.1(38.1) 34385(559) 52885(86.0) 756.3(12.3) 6,148.6(100)
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Table 6 Annual estimated pollutant loads in Heong-san river watershed.

Pollutant loads(ton/year)

Year  Gyeong-ju(P1) Mo-a(P2) An-gang(P3) Ki-gae(P4) Dae~song(P6)
COD SS TN TP|COD SS TN TP|COD SS TN TP|COD SS TN TP |COD SS TN TP
1995 - - - - 127 25 22 01545 68 32 016/ 02 02 04 003 97 11.7 81 017
1996 07 07 09 001| 33 34 33 025 48 67 43 018 02 03 06 004|124 239 91 0.5
1997 07 06 07 002| 37 39 34 017 61 78 43 017/ 02 04 05 003|143 286 11.3 0.64
1998 15 26 15 005) 39 59 40 019] 62 125 70 027 04 06 10 003]261 341 128 1.42
1999 12 24 14 010 31 47 30 016| 47 108 48 024 03 03 07 005|197 294 115 071
2000 06 10 04 00224 25 21 009| 39 67 28 011l 01 01 03 001|108 201 84 030
2000 08 09 06 009] 28 24 24 009 49 75 32 009/ 02 02 05 001|128 149 134 035
Mean 092 137 092 005|313 361 291 016|501 840 4.23 0.17| 023 030 057 003}1511 23.24 1066 0.55
00 o T F HE FAEAYE Aol B Fd
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