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<H2 > SWMM Sa9| 2t
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HE AR CAREQRR H+HSS R ARY e
AP =4 S22 AR CHSH 29|, SR8 2AJ|2 Eaist o 29| f
o CIARAIZE 2132 2o gt
=72l 3010 2HIQL0l HE0l Jis
3NN E4 =22 20 300004 AR, 2,000042 +2/2H2 74
- HiRY2 8y, =20t ks
CRE2 U B2 LY
- NEHSES HIAE HRAS A2 MRS £HH0| TAGIC 1Y
- A AFM= Horton £= Green-Ampt AlS ALS
2218 €4 - A2 /20 Chak s =
(D RUNOFF - HIME KFA -
(2 TRANSPORT - kinematic wave 4!, G154 <28 1> HRARA9 Thissen <8 2> E2d 29 SWMM =310
(3 EXTRAN - dynamic wave 4], GiZ5Al
3ES - WASP, HEC, STORM, QUAL-II 82 28
iy 2% 2d 0 A 5_)‘\_
s A EEAEETANID). <E 4 S8 |99 J|AAE
] A by 2= AL
_ ored B Je FRAORRIER JIES AH-117HX] 143 1985.07.01
<& 3 LDAIE & 9 Layer B SUBN B3 0ES 1f e 1971.01.01
LID type Surface Pavement Sail Storage Underdrain
Bio—Retention Cell [ [ [ @)
Porous Pavement [ [ [ ] 0 <H 5> Egd ARYY RASHOIR
Infiltration Trench [ J [ O
Rain Barrel [ J [
Vegetative Swale [
O: MEIALE @ ZALE

3. 28 ERlE 75 L ol By



8 WUEXNFIX S0l 25t A7 83

oo SE=4 o
= SoipiE() S2eEL() SUFREAL(M) | 2oastiziLe)

™WwI1 8.92 5.19 1.72 0.33

A 7.94 4.37 1.82 0.42

TW3 6.29 3.56 1.77 0.5

Wz 4.96 2.63 1.89 0.72

TW5 3.03 2.63 1.15 0.44

TW6 2.75 2.26 1.22 0.54
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A

ke ez Qo =

Frol Hay o

- 587 87 =58 o=
- Qol(wjs) | mA(mjs) | eE/@oiw) | Dol(wjs) | e(wis) | m/2ol%)
20124 09 20 0.082 0.09 110
20124 09 27 0.072 0.06 83 0.100 0.08 80
20124 102 182 0.050 0.06 120 0.066 0.07 106
20124 102 25 0.044 0.04 90 0.057 0.05 87
20124 112 01 0.039 0.04 102 0.050 0.05 100
20124 112 14 0.035 0.03 85 0.044 0.04 91
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<E7> £E8d 21 =24

- FICE: ZREA(/year) ZRET/E ASZ(%)
- (mm/year) 00 TS ASE 0 R
2000 1,407.7 8,393,558 6,788,889 66.85 54.07
2001 1,071.9 5,633,250 3,922,796 58.92 41.03
2002 1,873.3 10,750,287 9,322,327 64.34 55.79
2003 2,036.3 12,448,444 11,229,377 68.53 61.82
2004 1,826.5 11,641,953 9,689,579 71.46 59.47
2005 1,490.1 9,090,623 7,620,138 68.39 57.33
2006 1,693.5 9,933,692 8,215,979 65.76 54.39
2007 1,497.2 8,368,960 6,429,309 62.67 48.14
2008 1,020.5 5,514,263 4,260,809 60.58 46.81
2009 1,865.9 11,513,985 9,490,518 69.18 57.02
2010 1,766.1 10,574,663 8,916,795 67.13 56.60
2011 1,514.0 8,413,367 6,657,920 62.30 49.30
2012 1,476.2 8,240,532 6,452,952 62.58 49.01
average 1,588 9,356,420 7,712,036 65.28 53.14
<E 8> EId (i 728 AF24Y
- 32 F=82(n'/s) ]
- (mm/hr) X RSSE ASES R BT/ RAEN%)
2000 29.1 64.1 49.1 15.0 76.5
2001 159 163 29 134 177
2002 17.0 28.6 17.8 10.8 62.3
2003 20.0 30.3 17.9 12.3 59.2
2004 29.0 46.4 19.4 27.0 41.8
2005 22.5 32.8 19.9 12.9 60.5
2006 42.5 95.1 85.2 9.9 89.5
2007 215 31.2 16.5 14.7 53.0
2008 28.5 47.4 22.9 24.5 48.3
2009 67.5 161.6 1477 139 914
2010 33.5 74.2 56.0 18.2 75.4
2011 34.5 57.2 41.5 15.7 72.5
2012 38.5 74.0 56.9 17.2 76.8
<E 9> £¥3 SE=M
M (/) BR(m/s) B TH/264(%)
42 Qus 0.244 0.114 47
gag Qugs 0.133 0.060 45
Mg Qors 0.075 0.033 44
B Qass 0.050 0.021 42
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-0, y =
<E 10>¢ E9A 279 BREES HelFa gov) 74 Afdd wEANER % FAY
Dol AT FoA ERAE A5, FAA D YA S UBATREES 485 FE5H W

<H 10> £E238 ARYY S84+8

T W1 ™w2 W3 W4 TW5 ™6 total
Z= 4K (k) 0.206 0.166 0.338 0.572 0.382 0.107 1.771(19.8%)
WEAIH (k) 0.177 0.064 0.203 0.214 0.392 0.115 1.165(13.1%)
SN & JIEHK) 0.244 - 0.107 0.111 0.184 0.487 1.133(12.7%)
EES+ HE (k) 0.627 0.230 0.648 0.897 0.958 0.709 4.069
EE+8(%) 7.0 2.6 7.3 10.1 10.7 7.9 45.6
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o it FFLAS A 2™ B & %o T4, WY, A5, A5-E BF A% <H 13> £33 S4+4 ZZW 210 @ 2234
Bo] Hate] oF 50%9] FES UERE Row RARgon gAldeie) HlsiA ok 7~20%0]3 & (' /sec)
Thel= Aow FIEJTH<E 13>, <28 8>), | =] PP100 PP80 PP60 PP40 PP20
B Qus 0.244 0.114 0.137 0.133 0.129 0.125 0.122
S Qiss 0.133 0.060 0.072 0.070 0.068 0.066 0.064
<E 11> EYH €44 TR A0 M2 SAX st PSERES Qs 0.075 0.033 0.040 0.039 0.038 0.037 0.036
25 Quss 0.050 0.021 0.026 0.025 0.024 0.024 0.023
o E=eE Z RE(10°T/H)
- (mm/i2) W] N PP100 PP80 PP60 PP40 PP20
2000 1,408 8,394 6,789 8313 8,347 8377 8,401 8,424
2001 1072 5,633 3,923 5,443 5,489 5535 5,582 5,630 =
2002 1873 10,750 9,322 10502 | 10,558 | 10,619 | 10,681 10,752 " 3
2003 2,036 12,448 11,229 12,388 | 12424 | 12457 | 12488 | 12518 A e e
2004 1827 11,642 9,690 11,511 11557 | 11602 | 11645 | 11,686 I\ 2\
2005 1490 9,091 7,620 8,946 8,987 9,029 9,071 9,115 i 1A : ) |
2006 1,694 9,934 8216 9,705 9,759 9817 9,877 9,942 ® e ‘ \/ 1] - g .
2007 1,497 8,369 6,429 8,180 8,225 8273 8,325 8,382 ESS=sssss (S " NS |
2008 1,021 5514 4,261 5,358 5,392 5,429 5,470 5516 o e L e fm—o \i\\\
2009 1,866 11,514 9,491 1,199 | 11,262 | 11,329 | 11403 | 11.485 ‘ i =
2010 1,766 10,575 8917 10,361 10,406 | 1045 | 10510 | 10576 o o LT T T e el el E“_" Ca)
2011 1514 8413 6,658 8,213 8,258 8,304 8,353 8,411 Vi R LI R
2012 1476 8,241 6,453 8,032 8,080 8,127 8,179 8,235 CAM T S Mo Ao = AMT S M= omm
B 1589 0.3 771 5,176 0.5 9,260 o317 3,370 <8 > £+ ZAN X0 g 234 <OE 8> S+4ZFET 410 ME 8361
<H 12> Egd £44 Z3T 4X0 OE ASESS BE(7IIF) 2. &% & MFE dxlof ms FEHst 58
ac | 292 A=E 53 /sec)
- (mm/hr) =] XA | PP100 PP80 PP60 PP40 PP20 EYH 59 W FAA F UE oplEE 7|For 28 HE ARZE 889tk 7 259
2000 29.1 64.1 49.1 61.4 62.0 62.5 63.1 63.6 } B i ) _ )
2001 15.9 16.3 29 154 15.6 15.8 16.0 16.2 ALE UE AFRY 1R 2 Made <E 149 2ow, 71 Ao dste] AFZE wisiA &
2002|170 286 178 267 | o1 4 | 218 | 2 £ 4%, mm/hre) 52 AFZEES weshs 2%, /s 52 472 wdehs 49l o
2003 20.0 30.3 17.9 28.0 285 29.0 29.4 29.9 . i - -
2004 29.0 464 194 134 440 146 452 158 gto] frE54S TG 2R A9 49 HE AREE A48T As F FEE2 AT A
2005 25 2.8 19.8 29.2 29.9 80.7 81.4 82.1 H] 65.65~65.70%%2 HAEJTH<E 15>). U= 79 7|Fo8 T T5ES B8k B4 23
2006 25 9.1 85.2 91.7 9.4 93.0 93.7 9.6
2007 215 31.2 16.5 29.1 295 29.9 30.3 30.8 2% B AFE A4 Wi wet e o] Bt oF 21~41% HTFErEe] AEE les
2008 | 285 474 229 Mo M7 | 44 | 4] 4.7 BAAUH<TY 9>, <HE 16>). 28 W& AFxe] 45 AFxe] 27] @ T2 Wk opje} A7
2009 67.5 161.6 147.7 153.7 155.3 156.9 158.5 160.1
2010 3.5 742 56.0 70.4 71.2 72.3 72.7 735 2 e AIE 9okl whet o - A} Sl AR 9EFE FE deR EAEA
2011 345 57.2 415 52.8 53.7 54.6 55.5 56.3 =
2012 38.5 74.0 56.9 70.7 71.4 72.1 72.7 73.4
s §38S B8] it f3AE FASITHKE 17>, <1™ 10>). 1%01]*1 =

_/I:.
UFol T4, BEY ALY, BEG WF IAGE vlste] of £2060] FIE ekl oz
ysiglom, AAGE HlAN oF -1~1% Fqashe Ao FrhETh WEATR 5w

S
ARE S el wheh AEFRY 2 FAFA WS sl ekt 5 92 sles g
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<H 14> A8 Y HRE 72 L L
EEEE = 0I5 BIE|(m) A+ Total(m)
OHItE SIUHEGIRA 1,000 1 1,000
OHItE S&P 500 4 2,000
W 1 OHItE CHSOHIHE 1,000 3 3,000
OHIE HIHKIAE 500 1 500
OHItE SR AL 500 1 500
OHItE FCH=0Y 500 10 5,000
OHItE HSE 500 1 500
TW 2 OHItE ROt E 500 16 8,000
OHItE 200t E 800 38 30,400
OHItE EZHSOHIE 1,000 23 23,000
OHItE AROMIE 1,000 42 42,000
W3 OHItE ArI1-2X}0HIIE 900 23 20,700
OHItE S33I0HIE 800 13 10,400
OHItE F30HIE 500 36 18,000
TW 4 OHIE SHOIE 500 19 9,500
231 174,500
<HE 15> E8& 48 U2 MFX 410 IE 24X #s
o
HE égs"f - i RgBA,qsgr(wanr/a) RBA 2 RBA 3
(mm/t1) M Rerde (no drain) (10mm_drain) (1mm_drain)
2000 1,408 8,394 6,789 8,430 8,428 8,424
2001 1,072 5,633 3,923 5,680 5,678 5,667
2002 1,873 10,750 9,322 10,823 10,821 10,806
2003 2,036 12,448 11,229 12,479 12,479 12,468
2004 1,827 11,642 9,690 11,650 11,646 11,599
2005 1,490 9,091 7,620 9,124 9,119 9,114
2006 1,694 9,934 8,216 9,994 9,993 9,987
2007 1,497 8,369 6,429 8,419 8,418 8,392
2008 1,021 5,514 4,261 5,561 5,558 5,551
2009 1,866 11,514 9,491 11,582 11,580 11,564
2010 1,766 10,575 8,917 10,640 10,637 10,609
2011 1,514 8,413 6,658 8,478 8,475 8,458
2012 1,476 8,241 6,453 8,307 8,303 8,296
2 1,589 9,356 7,712 9,405 9,403 9,387

90 BtR{IIECI=E MR HM12& 2013. 12

<H 16> E2d A8 YE NFX 410l ME FFESZ Hal(72II1F

He aee R§I‘\-':-1g¢%t(nr/se(:) RBA 2 RBA 3
= 5 Ab
o) = Redt (no drain) (10mm_drain) (1mm_drain)
2000 29.1 64.1 49.1 64.0 62.2 62.3
2001 15.9 16.3 2.9 15.4 14.5 14.6
2002 17.0 28.6 17.8 28.8 28.4 28.4
2003 20.0 30.3 17.9 29.8 29.2 29.2
2004 29.0 46.4 19.4 44.9 43.1 43.1
2005 22.5 32.8 19.9 31.8 31.0 31.5
2006 42.5 95.1 85.2 94.4 94.4 9.4
2007 21.5 31.2 16.5 30.1 29.2 29.3
2008 28.5 47.4 22.9 459 451 451
2009 67.5 161.6 147.7 159.9 159.6 159.8
2010 33.5 74.2 56.0 73.5 72.7 72.7
2011 34.5 57.2 41.5 55.1 54.7 55.1
2012 38.5 74.0 56.9 73.4 72.1 72.1
<E 17> E2d A8 Y2 HFRX 410 ME R&=34
S49(m'/sec)
- RBA 1 RBA 2 RBA 3
3
A = (no drain) (10mm_drain) (1mm_drain)
g Qo 0.244 0.114 0.113 0114 0.115
g8 Qigs 0.133 0.060 0.059 0.060 0.060
Mg Qo5 0.075 0.033 0.033 0.034 0.034
e Qass 0.050 0.021 0.021 0.021 0.021
—un
TTRHAYE]
u t |

Time (yy/mm/dd)

A

03

PR EES

e

Q10> A8 UEX

I

i

FZ 410 IE Re=sd
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<# 19> £3d 8 U2 NRZ X0 me 2K #ist

Soms e B E Tow(m)
Bt ol =5t
™w i == e : o
= TasH )
50 cgzsn 1 1,000
w2 S FaauEen i 2,500
S suzen 1 5,000
S e 1 2,500
w3 5 eI 1 2,500
50 Suzssy 1 3,500
Sl NOESET 1 6,000
51 NEECET i 3,000
50 e EL ] 1 3,000
- EH TEC 1 7,500
5] SANTISe T 1 5,500
51 cazsay 1 5,500
51 EEEEEDy i 2,500
W6 o) e 1 15,000
74,000

W S Rflsiég(wawmﬁss 2 RBS 3
el = Redt (no drain) (10mm_drain) (1mm_drain)
2000 1,408 8,394 6,789 8,397 8,398 8,401
2001 1,072 5,633 3,923 5,630 5,630 5,639
2002 1,873 10,750 9,322 10,749 10,748 10,758
2003 2,036 12,448 11,229 12,440 12,444 12,451
2004 1,827 11,642 9,690 11,610 11,602 11,626
2005 1,490 9,091 7,620 9,084 9,085 9,092
2006 1,694 9,934 8,216 9,941 9,944 9,949
2007 1,497 8,369 6,429 8,352 8,348 8,366
2008 1,021 5514 4,261 5,511 5513 5,519
2009 1,866 11,514 9,491 11,507 11,505 11,517
2010 1,766 10,575 8,917 10,552 10,545 10,566
2011 1,514 8,413 6,658 8,404 8,401 8,415
2012 1,476 8,241 6,453 8,243 8,242 8,247
a2z 1,589 9,356 7,712 9,348 9,347 9,358
<H 20> Egd U8 U2 ARX 410 M2 ASFESS MI7EIE
%)= A}
He a2 - o R§ST1°T°(m/seC)RBS 2 RBS 3
(mmvhr) = Redt (no drain) (10mm_drain) (1mm_drain)
2000 29.1 64.1 49.1 64.0 57.7 57.9
2001 15.9 16.3 2.9 15.4 12.2 12.6
2002 17.0 28.6 17.8 28.8 26.2 26.2
2003 20.0 30.3 17.9 29.8 26.5 26.7
2004 29.0 46.4 19.4 44.9 38.4 38.4
2005 22.5 32.8 19.9 31.8 28.0 29.4
2006 42.5 95.1 85.2 94.4 92.5 92.5
2007 21.5 31.2 16.5 30.1 26.2 26.2
2008 28.5 47.4 22.9 459 411 411
2009 67.5 161.6 147.7 159.9 154.6 157.9
2010 33.5 74.2 56.0 735 68.0 68.2
2011 34.5 57.2 41.5 55.1 50.6 51.7
2012 38.5 74.0 56.9 73.4 67.9 68.8
<H 21> EZd 0g 22 HFRX 4X0 mE Re=4
S49(m'/sec)
- RBS 1 RBS 2 RBS 3
il = (no drain) (10mm_drain) (1mm_drain)
g Qg5 0.244 0.114 0.113 0.116 0.146
g8 Qigs 0.133 0.060 0.059 0.060 0.071
Mg Q75 0.075 0.033 0.033 0.034 0.037
e Qass 0.050 0.021 0.021 0.021 0.021
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Analysis of Flood Reduction Effect using Decentralized Rainwater
Retention Facility in Urban Area

Sang Mi Jun, Jae Hyeoun Park, Sang Ho Lee

Abnormal climate phenomena and urbanization recently causes the changes of the
hydrological environment. To consist with the green grow policy of the government a
fundamental solution such as decentralized rainwater management system and Low Impact
Development(LID) techniques should be needed. In this study, urban runoff models for urban
flood prevention, SWMM 5, was used to analysis the effects of decentralized stormwater
retention. Wolcheon stream watershed localted in Changwon city was selected as the study
watershed. SWMM 5 modelling was applied to analyze the runoff characteristic of urban stream
with various methods of LID techniques(Permeable packaging, small rainwater storage tank,
large rainwater storage tank). The runoff variation characteristics resulted from each of the
methods of LID techniques were used to estimate at other places. It was estimated that the
permeability of packaging materials and detention storage at the basic floor have high effect to
discharge duration curve. And the initial rainfall retention at the rainwater storage tank effected
to reduce the flood peak was estimated. These kind of data could be the advantage in the
future for securing and maintenance discharge in the river and could use as the basis data for
urban flood prevention facilities.

Key words: urbanization, low impact development, SWMM 5



