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Abstract

An integration study of time-variable small watershed and stream models (USEPA’s SWMM
and WASP5) was performed for impact assessment of urbanization on water environment. The
study area, the Kyoungan Stream, the tributary of Paldang Lake, was divided into 111 sub-
basins, based on the topographic condition, land use, and drainage system. RUNOFF block of
SWMM was applied to estimate runoff flow and quality. EXTRAN block computed daily and
hourly flow according to simulated runoff flow, water supply, and drainage data. SWMM was
connected to WASP5 by transforming output file of SWMM into input file of WASP5. The non-
point source loads and flow data of SWMM were imported to WASP5. The stream was divided
into 45 segments based on the watershed delineation. The study included three water quality
parameters, BOD, TN, and TP. The validate models were used to examine the impact of

urbanization on stream flow and water quality.
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Fig. 1. The study area and watershed delineation
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Table 1. Minimum flow and water balance (1996)
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Fig. 3. Schematics for water quality model in the Kyoungan
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Fig. 5. Model Results and Measurements - Hourly Flow during June and July
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Fig. 6. Model Results and Measurements - BOD
Table 3. Calibrated value of main reaction coefficients for WASP5
Coefticient Code Definition Manual | This study
K12C(11) Nitrification rate at 20°C 0.09-0.13 0.09
K20C(21) Denitrification rate at 20°C 0.09 0.15
KDC(71) CBOD deoxygenation rate at 20°C 0.16-0.21 0.025
KDT(72) Temperature coefficient for carbonaceous deoxygenation in water column 1.050 1.04
K71C(91) Mineralization rate of dissolved organic nitrogen 0.075 0.075
K83C(100) Mineralization rate of dissolved organic phosphorus 022 022
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Fig. 7. Model Results and Measurements - TN
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Fig. 8. Model Results and Measurements - TP
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Table 4. Impact Assessment of Urban Planning

PR EFTAY H&(%) e & ¥t Wse?)

TR TA RS W& BOD TN TP
& 8 149 172 0260 0501 0506 2674
7Sk 01 286 296 0074 0260 0258 1534
73k 02 235 323 0294 0551 0546 2034
73k 03 154 239 0283 0741 0735 2218
739t 04 199 380 0666 2125 2114 4890
= g 251 591 1211 5143 5121 8441
& A 213 295 0283 1169 1164 23813
o o 156 209 0201 1.854 1843 3291
= 9 237 296 0190 1.051 1047 2689
fr & 241 341 0269 0487 0478 1831
% 8t 133 233 029 0450 0447 1.761
A 191 216 0097 0863 0.866 2407
2w 103 153 0269 0498 0491 1890
o A 175 395 0656 6442 6.394 10400
! 156 264 0510 7169 7081 7052
2 A 165 229 0.306 3936 3864 3891
3 Ak 184 292 0459 1.028 1.025 3090
7 g 179 245 0302 1957 1954 3520
=4 159 364 0897 4825 4817 9833

D (BANES RE25F-EANEA GE253)/EANEA &%
D (ZANES AGF FERSE - ZAUNEA A% FEFR)/EAUIEE A8 FEF8

2oz o ESEn
BOD, TN, TP 2¢ &%

| & =
&t A2 %‘ﬁ R %%-ﬂé A}%é}cﬂ BOD v wate] A A SHTHEIg 9~12). % W3}

1130 g/¢91 - &, TN 9.89
?_] * %l% Zﬂ%‘_‘ﬂ')\/\ (

AT Z7bl W2 A AY el w
Zobre TS MsE EA o

g/ -, TP 087 g/ A, |-l &

2 ¥sb Helx) egront,
ARARIE, 100, = AT UL AT 1A 49, ol ©

Jan Feb Mar Apr May Jun  Ju  Aug Sep Oct Nov Dec

5 —— Before Implementation of Urban Planning
E - After Implementation of Urban Planning

Month
Fig. 9. Impact Assessment of Urban Planning on Water Flow
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