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Abstract

For areas with the diverse contamination sources, the change of 4-nitrophenol contamination and impact of potential
contamination sources have been evaluated using monitoring data and a numerical model (HydroGeoSphere). The model
considered several parameters including land cover, precipitation, and flow rate. And, the model has been performed to
investigate the effect of decay rate of 4-nitrophenol. The results of the simulations showed that the influence on 4-nitrophenol
in downstream was mainly greater than that in upstream, and the tributaries did not significantly affect the mainstream because
of their low flow rates. In addition, the effect of contamination sources was simulated for each section, then the measured data
were higher than the corresponding simulated data in most sections of the Geumho river. In particular, the impact of the
potential contamination sources in the upstream area was much higher than that in the other area, thus more monitoring data
for the upstream areais required.
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Table 1. Friction factors of various land cover
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Land cover Water Forests Shrublands Grasslands Croplands Barren land Urban
Friction factor 0.001 0.1 0.01 0.04 0.04 0.008 0.002

Land cover type Class Class Name Area (km?)

0 Water bodies 2.7

012345678 8101112131 1 Evergreen Needleleaf Forests 98.9

2 Evergreen Broadleaf Forests 0.0

3 Deciduous Needleleaf Forests 0.0

4 Deciduous Broadleaf Forests 377

5 Mixed Forests 17.8

6 Woodlands 289.8

7 Wooded Grasslands/Shrublands 470.3

8 Closed Bushlands or Shrublands 0.3

9 Open Shrublands 0.2

10 Grasslands 101.7

11  Croplands 529.2

12 Bare ground 0.0

KILOMETERS 13  Urban and Built-up 48.2

Fig. 1. Land cover in the Geumho river watershed.

B71E Sleto] HGSE o] g2k Akl 7} ik
2 AFold e AEF GG agsto] A
Aol gl AKAer fEHe BF

4-nitrophenol 2] A1} 24 7|68 H71813ch

AF

2.3, Yz 4

& eI B3 ol masls o AeE A
H(node) 9] == 73,8777)0|tk. EX|uEL AR
GLCF(2015)o| A A|&-3l= 1 km 34 =2] AVHRR
(Advanced Very High Resolution Radiometer)E- |
&3FAHFig. 1).

B 522 5osy] e EXwEE uet
k2 w2t Algx(friction factor) S 2] 4t} &9 2| %
SZ(run-off) A= S A3} 2. m(McCuen, 2004),
274 mh A4 Table 137} 2k,

FEG folo] e mOP) el F5Y

HlET RS olglith 5 ARE B2 §
o] SIASH B4 240 HEY FARR
)

sfo] A WAl FEA H9 ol gl

tHMOE, 2014).

24, Y FM=E =A

2 AFollA mojE= ) fefEde a5
Aol 2|&2 0 &2 HEE= 522 4-nitrophenol & A
AslAtHNakdong River Watershed Management
Committee, 2015). 4-nitrophenol2 FFHU d=,
EokaY AR, 1RSRE 5o A 3o dER
ARGEH, o]2|el o= FREAIU AFdTA O]
2o A&E 7M5Ao] JrHMunnecke and Hsieh,
1974; Hallas and Alexander, 1983; Donlon et d.,



214 S - AL - S - 0] - AU - WA
Table 2. Comparison between the measured and the simulated flow rate
Observation Danpo-gyo Geumho Apryang Dongho Seongseo
station (Upstream) (Upstream) (Tributary) (Midstream) (Downstream)
Mesasured 2.63 8.72 0.285 9.29 25.37
Simulated 222 7.56 0.86 10.64 25.67
1996). 4-nitrophenol &] W7 1= LREA]Q1 7ol A o] vt 3.2. A% £ ZuE 0I88t 4-nitrophenol =
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Fig. 2. Comparison between the measured and simulated
flow rate.
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Table 3. Change of 4-nitrophenol concentration and load using one of the sampling sites according to the flow in 2015
(mainstream)

Simulated result Geumho2 Geumho3 Geumho4 Geumho5 Geumho6

Input data (Conc.)

Conc.

17.633 16.088 10.848 8.620
(ng/lL)
Decay rate: 0 L oad
221219 201.242 221.284 221,287
Geumho2 (ug/sec)
24.3 ng/L
(243nglL) Conc. 14.981 12,557 8.165 5.857
Decay rate: (ng/L)
0.2/d
Y Load 187.947 172.679 166538 150.360
(ug/sex)
(f‘g‘f) 31.820 21.457 17.049
Decay rate: 0 L oad
o 437.585 437.667 437.672
Geumho3 (ug/sex)
34.9 ng/L
(34.9ng/L) conc. 29.235 19.009 13637
Decay rate : (nglL)
0.2/d
Y Load 402.037 387.740 350.074
(ug/sex)
(ig;‘f) 20.087 15.960
Decay rate : 0 L oad
o 409.723 400.728
Geumho4 (ug/sex)
29.8 ng/L
(29.8ng/L) conc. 19.369 13.895
Decay rate : (nglL)
0.2/d
& Lod 395.078 356.699
(ug/sec)
Conc. 40.663
] (ng/lL)
Decay rate: 0 Load
o 1043.883
Geumho5 (ug/sex)
51.3 ng/L
( g/L) Conc. 36713
Decay rate: (nglL)
0.2/day Load
942467
(ug/sec)
stk sk SPAIH L Bol= TAES H83A 275 4-nitrophenolo] F3572 A|HO R o]FslH
A2 9ol Bl AFE Fato] 13 F| AES A A7 5ol ot sl avtz Qg slo = ek
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o so] FEA2 AW FES BAR F o2 T (FTAL~ FIAYNE BAH e@go] £
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A7k oF 4% AEuke AR|SFATE S5 AHe © 2 FAFEKFig. 3).
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Table 4. Change of 4-nitrophenol concentration and load using one of the sampling sites according to the flow in 2015
(tributaries)

Simulated result Geumho2 Geumho3 Geumho4 Geumho5 Geumho6
Input data (Conc.)

Conc

' 1.025 0.744 0.679 0.458 0.384
(ng/lL)
Decay rate: 0
Load
9.334 9.332 9.333 9.334 9.335
Silyeong (ug/sec)
(85ng/L)
Conc. 0.833 0514 0431 0.280 0.201
Decay rate : (ng/lL)
0.2/day
Load 7.592 6.449 5.925 5714 5.159
(ug/sex)
Conc.
2590 2363 1503 1.266
(ng/lL)
Decay rate: 0
Load
32.490 32.493 32.499 32.499
Omok (ug/sec)
(34.1nglL)
Conc. 2202 1921 1.249 0.896
Decay rate : (ng/lL)
0.2/day
Load 28.759 26.423 25.483 23.007
(ug/sex)
Conc.
2782 25539 1712 1.360
(ng/lL)
Decay rate: 0
Load
34.907 34.910 34.917 34.917
Nam (ug/sec)
(32.4 ng/L)
Conc. 2512 2.105 1.369 0.982
Decay rate : (ng/lL)
0.2/day
Load 31514 28.954 27.925 25212
(ug/se)
Conc.
0.476 0.321 0.255
(ng/lL)
Decay rate: 0
Load
6.542 6.544 6.544
Donghwa (ug/sec)
(89nglL)
Conc. 0471 0.306 0.220
Decay rate: (ng/L)
0.2/day
L oad 6.475 6.245 5.638
(ug/sec)
Conc.
1871 1.486
(ng/lL)
Decay rate: 0
Load
38.157 38.157
Sin (ug/sec)
(29.4 ng/L)
Conc. 1818 1.304
Decay rate : (ng/lL)
0.2/day
Load 37.090 33.487

(ug/sec)
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Fig. 3. Contribution rate with Geumhol and Silyeong sampling sites for Geumho?2.
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Fig. 5. Contribution rate with Geumho3 and Donghwa sampling sites for Geumho4.
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