SHAHEH It Vol. 27, No. 1(2018) pp.73~82  J. Environ. Impact Assess. 27(1): 73~82(2018) ISSN 1225-7184
https://doi.org/10.14249/eia.2018.27.1.73

Research Paper

FYEP = of- &3 EAA] °ﬂ«l
=xm z'zM] T2 9 HEA 9z FA

m{u:

Analysis of Pollutants Discharge due to the Change
of Impervious Land in Urban Area Using Watershed Model

Gong, Seok Ho - Kim, Tae Geun

Department of Environmental Engineering, Cheongju University

2 o B GTL FAA RUL o2 mAS 12 BES 199 St 988§ v
& 3ol sto] HSPF R o] g5tof B7etsiet, male] Hy 20156 BEA, 452 20148
BONE /1202 n, RAYSE £ 0D, TR Q2 sec) 249l 27 % 8E 2
L RE welgBo] 4FHoR SYHUL FAH 92 20159% EA01§ HIS Wsto] R
AT AR ES 240 F AAolsl A2 928 B Agolo] 288 molskalry, 1ol 23}
BES0] Z75HA A QGRBFS 29 Aol ARAY Anek Z7hst, w1S Aol gast
A A 2GRATE AP A T719 B A YAF Y59 ol BODS 1P| REAGE 3

S A AR
& A2 gl e v R o) Beldjalo] Bast Ao= et

F20| : HSPF 2%, 2548, EXTZE, HIHRY

Abstract : The purpose of this study is the evaluation of the impact of increase in impervious areas
due to urbanization on the pollutant discharge using the HSPF model at Musim watershed. Model
calibration and validation were performed based on the observed data 2015 and 2014, all simulation
items have been successfully simulated such as flow, BOD, and TP. The land cover map used in the
model reflected on the land use status of the Musim watershed in 2015 and the application of the
development areas and locations. As a result of simulation, during rainfall daily pollutant load with

the increased impervious land increased more than that before the development. However, the

First Author: Seok Ho Gong, Dept. of Environmental Engineering, Graduate School, Cheongju University, Chungbuk 28503, Korea, Tel:
+82-43-229-8575, E-mail: suckhoya@naver.com

Corresponding Author: Tae Geun Kim, Dept. of Environmental Engineering, Cheongju University, Chungbuk 28503, Korea, Tel: +82-43-
229-8575, E-mail: ktkenv@cju.ac.kr

Received: 13 December, 2017. Revised: 12 January, 2018. Accepted: 15 January, 2018.



74 SFHSEIL M2 M1=

pollutant load decreased during the non-rainfall time. Annual pollutant load in rainfall time was

significantly higher than that in non-rainfall time, BOD and TP increased. The simulation of non-

point source pollutant load was applied under two assumptions, such as the increased area of

impervious land and the non-change number of point source load before and after development.

As the result of a simulation, the non-point source pollutant load after development was bigger

than those before development. It was necessary to take measures to control non-point source

pollution at the consideration status of development.

Keywords : HSPF model, Impervious land, Land cover map, Non-point source pollution
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Figure 1. Location map of the study area.
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Table 1. General calibration and validation targets or tolerances for HSPF application

Very good Good Fair Poor
Water flow R? >0.8 0.7~0.8 0.7~0.6 <0.6
Water Quality / Nutrients % difference <15 15~25 25~35 -
A2Z oYL, 2L FABHAATAE 3} PFo| $RY HSPF BHo) N Lo)supt He
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Figure 2. Calibration result of flow rate in Musim stream

Figure 3. Validation result of flow rate in Musim stream
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Figure 4. Calibration and validation results of BOD at the site of Musim A.
Value Criteria Value Criteria
% difference | 10.62 Very Good % difference I 22.14 Good
030 v ], T,l T T ‘] i .[ TTT | ]F””. 0 0.50 - 0
mRainfall ———
_ 020 | —Simulated o g =7 m 2
=) = S —Simulated o [-%
E’ 9 Otiservd % é E 025 O Observed ° n:z
2 0.10 s o o s i 100 3 o g
P, 0 =
0.00 T T 150
115 A5 15 015

Figure 5. Calibration and validation results of TP at the site of Musim A.
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Figure 9. Comparison of daily and annual pollutant loads before and after development of Yulryang sub-basin.
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Figure 11. Comparison of daily and annual non-point sources pollutant load before and after development
of Yulryang sub-basin.
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