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Abstract

The recent increase in impermeable surfaces due to urbanization and the occurrence of concentrated heavy rainfall events
caused by climate change have led to an increase in urban flooding. To predict and prepare for flood damage, a convenient and
highly accurate simulation of rainfall-runoff based on geospatial information is essential. In this study, the storm water
management model (SWMM) was applied to simulate rainfall runoff in the Bangbae-dong area of Seoul, using two sets of
topographical data: The conventional topographic digital elevation model (TOPO-DEM) and the proposed shuttle radar
topography mission (SRTM)-DEM. To evaluate the applicability of the SRTM-DEM for rainfall-runoff modeling, two DEMs
were constructed for the study area, and rainfall-runoff simulations were performed. The construction of the terrain data
for the study area generally reflected the topographical characteristics of the area. Quantitative evaluation of the
rainfall-runoff simulation results indicated that the outcomes were similar to those obtained using the existing
TOPO-DEM. Based on the results of this study, we propose the use of SRTM-DEM, a more convenient terrain data, in
rainfall-runoff studies, rather than asserting the superiority of a specific geospatial data.

Key words : SRTM-DEM, SWMM, Digital elevation model, Geospatial data, Urban disaster prevention, Rainfall-runoff
simulation, Urban environment plan
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M JFoe= g oo AH7} 575t gl 7%
H3tE QI AAs T A= S7HEAlAl 9o
o] & T TAo] 7MY & S-S Btk (Ministry
of Environment, 2020). EFHZ o] 5713t =4
Ao e 4= A o & Foi7p TAYsk=d], A&
Al S ERsEEE VIR ARPFEFS A
483 mm 57}, A58 107 mm, Askr F&5%
2 70 mm7t #ast] 258 AAE keI
(Yeon et al., 2015). A&A]ofl 7183} e 7id
S A8RE o Aol w2t 17} 16~20 mo| L 5
ol A1 50 m olHiell AT A = FAAANA &
= Fokgo] =2 Aoz UetdtiKang and Lee,
2012). T3F, A9l W2 ok Y9 A F42}
ERSADY AFAEE o] &5 2AFE wl, 1k
10 m ©|s}, FAHE 5 o|ste] F7HA W97t kA 3
TR} dAE-E HtH(Hwang, 2006).

Aol A= tiad Al Al T o= Hs] Y
219 9] 2193 B 2 ¢S flof visg ol EdAEA|
& Aaxst=t], 200283 20081 ElF 2 HE5E¢
2 Qe EBA A o] A o] & L 202097
20229 H5292 QIR SRR o] HAE|qich
20229 89 =1U| FHEA ol 527t SAgste] 7]
S 4Fs Bo|1 A7k A4t Q1Y FoiE g2
ZAth 551U 84 8YUollA 9 Ato] A&EHAofl= &
AR FEEQY FAF AdEEels AXFE
141.5 mm<] 7o) AZE| o] Q| 1A & 7|55
AcHEum and Kim, 2024). 20234 59l @24
FHoE 2 HZ7F R ALE(1Y, 129)0= B4
4 ArEE Holde eHe 2o Bolu, 192
EEA 45 Ao 29ERIHREeH 129 F
=of| Z7t AEEUA A 19] A5 7155ttt
(Korea Meteorological Administration, 2024).

ASe= QI3 X4 Hoff S7t= Helstl H2 4
St O] Mo E AJHRE L83t F-FE Bort
dasitt, 2 A4 F-7E 239 storm water
management model (SWMM)Z 7|¥to.2 A|g2t=
¢l shuttle radar topography mission (SRTM)-
digital elevation model (DEM)& AAIStaL 71& 7
72 B0 A== APA=Q] topographic
digital elevation model (TOPO-DEM)2] 73—
Z 2+ H|wsto] Fe-f-EolA2 SRTM-DEM &
& 7FsAdell disl Z4staaeitt. SRTM-DEM}

-

=
iy |

S|

TOPO-DEM & APATE HW Jarvis et al.
(2004 252 A9S o R AP EE

i

3l
B 5 ARl 2] 2P &(1:25,000)
ZIRto R ZpdE SARIREG0mE VIelE
SRTM (90 m)ellA BolRl FRlEx ol gt F<t
5 gr1sktt Jung et al.(2010)2 671 7% AHS
= ez dAgAIE e & 55 SRTM-DEM®]
AZZ|6E E2 Y -5 2 84S 245

T3 S s 9 24 3o SRTM-DEM
S A FARE Fge AP A= thFeh Eopoll A 438
=%}, Hendricks and Alsdorf(2004)= SRTM-DEM
< ofE EA9 1A AR FA ARESHIT.
Akbari et al.(2012)2 28T 2@ H] SRTM}
74 dlo]ElQl TRMM (tropical rainfall measuring
mission)& GIS (geographic information system)
7|8t o] Fetote] R do] At A=A
= A7 A AFE Yotlth Akter and
Tanim (2016)2 AAA EA] = 919 79 4382 ¢
gt AP HH 2 SRTM-DEMS &85t SWMM= £4
SHATE Rai et al.(2017)2 A A9 Z= Al o)A
of =gt=o] QE SWMM +412 5hd Al AR thife
2 g g sk 2ol A4l gt Zlo]-H
2 PAE W¥sk=dl SRTM-DEMS ARSSHSTT
Pakoksung and Takagi(2021)2 571¢] =Xz 1w
(ASTER GDEM, SRTM, GMTED2010, HydroSHEDS,
GTOPO30)y& &24 7§t #4F $ER9l RPI
(rainfall-runoff-inundation)ll Z-&slo] TH=At= 2}
H|w 245t

=]ofAl= SRTM-DEM=2 =52 7R a7gof| 4]
@ol] ARgsH= 2= Kol SRTM-DEMO] S=zelA19]
AgdE oA AFEUT L & 4 Sk shr|eh =
WollA= Z-9—7& 2ol SRTM-DEM A8/ =4
e ARPPY EEX SEoAe AgAd  Hoke
TOPO-DEM#} SRTM-DEM®] &t Hlw A47F 5
2 SYPEIAHYoo et al., 2007). TEHA & A= 5
2 24 9T A= BE SWMME 7Rte s
SRTM-DEMS] Z3-9—7-& 9] 4§ 7+s4dS 245t
2} gttt

=]



Table 1. Comparison of SRTM-DEM and TOPO-DEM
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Categories SRTM-DEM

TOPO-DEM

Data
Acquisition

* Acquired using the Space Shuttle Endeavour
* Radar interferometry, which is used to provide
three-dimensional images of Earth's surface

* Created from a variety of sources(aerial
photography, lidar (Light Detection and Ranging),
and ground surveys)

* 30 meters for the global dataset

Resoluti *D dent on th thod used idel
SOHON . 90 meters for regions outside the United States ependent on the method used vary widely
Accuracy « Generally reliable Highly del?endent on the methods and
technologies used
Coverage * Provides near-global coverage * Provides dependent on specific projects or surveys
Used fo.r a Wlde‘range of app.hcanons . * Ideal for high-precision applications (flood
. (geological studies, hydrological modeling, land use . " . .
Applications ; . modeling, precision agriculture, urban planning,
planning, and for landscape architecture and rural i . .
R . and detailed environmental studies)
systems engineering)
e * Freely available for public use, which makes it * Some datasets may be publicly available, while
Accessibility ; . . . .
accessible for researchers and professionals worldwide  others could be restricted or proprietary
2. A7 %y 212 2B}

2.1, A+t Y
2.1.1. SWMM 712

2 A= A-TES BYob] 9l SWMMe ARS
SHATE SWMM<2 19714 Bl=F EPA (United States
Environmental Protection Agency, US EPA)<] ]
A oF Metcalf & Eddy, Florida ®&t 2 Water
Resources Engineers®t®] 35 A+=2 TA-FY ot
o A2’ o] fafat =28 moldt £ 9l E A
ZdloltHuber and Dickinson, 1988; Park et al.,
2008). SWMM 54 ¢-G5 B Bgo= oY
&3 AP A7 R o7t Zhsl thgRt AIAE Al
o7t e o ANE AT 4 JeHKim et al.,
2017).

SWMM &9-& T557] QA= vl 199 2F
Al 219 9 vy 4% E, 1A E WE AE, T
oA =7t 9astH(Oh et al., 2010; Lee, 2015;
Bae et al., 2019; Kim and Kang, 2022). &-59 7]
¥ % 543 mE E94 w7 Ege 28] o
M2 FEEE 294 idsE AF9 A
of digh o= §9 WA(ha), &(m), B B4
(m/m), &5 W4 Bl&(%) Folrh. ot wi7h
T HeEA ARE 2L AS, AR, IFF

olt.

2l

o r&

SWMM= o83t ZFe-F&5S 25| HsiAl+=
2182722l X x1 R (digital elevation model,
DEM)°| A olH ol ZHe= s WA E &
£9] o|F} £ E AA ot Fast AR EEHT
(Jung et al., 2010).

2 A7F AAstE A @A=SR! SRTM-DEM 7]
= NASA (National Aeronautics and Space
Administration)2} 1= NGA (National Geo-spatial-
Intelligence Agency) @ =41t ojge]o} @519
Hof| o3t Axkzolt}, 20004 2¢€ WA FEA
off Azt AN = S E vlole =R A A7 |
919] Arsh e 2P Bt 5= e Gamache, 2004;
Lee et al., 2011). SRTM-DEM=2 -Z7iHlo|E12 USGS
EarthExplor (https://earthexplorer.usgs.gov/)°llA]
212] 57t 23 GeoTIFF (georeferenced tagged
image file format) 2.2 th-2Hro} AR85F 4= 9t} 7]&
o] 213 2= <] TOPO-DEM XA @ w 0] 51141 2t
FE 7o AYHEY SRR Pe= SEFE TEQR
Z2Z(https://map.ngii.go.kr/mn/mainPage.do)ll
A th2Hto ARRRE 4= Qi T}k XA P Lo F
I ZF=E TIN B S g-8ote] 252 2}
B8 75T 4 Qiok

SRTM-DEM¥} TOPO-DEM®] 2= 2|5 w4, 5f
A, Aek, A8 He], A8 BoF e J248 51

oA Aol 2t Erh(Table 1). SRTM-DEM2
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glolr] 715te] A Ao 717k HelE o= ThE
o]z 24 B o]n|2|E 3P0 R A FRltt A=
+ 3IERR B2 ARHES 4 9low A= dld
L= 30 me 90 melet. oldl, 30 me= 222 IS
HAFO = 90 me vl= wele] A 9S thFo = AlFH
o} Aot Wt fEo 2 RSt ndly 2]y
A AF, 27 A5 Sk 2ol thekgt Wejo] 83 &
2Ath. TOPO-DEM®O] 3% E4 2 A EL} XAlof| u}
2 H9E o bt A2 R E g 85| 7}
“sottt. sl et o] -9 A2} whAl 3t 7| %ol wh
2t 37 2He-Hek, g F/H o2 ALgo] st Al
AR AL Qo F2 §4 ndy] 55 5
Zo] 1Y 54 Fofel A8 4= it

T3 Fe-5-2& 2ojoA SRTM-DEMS &-85tH
oheat 22 ool qlrh. A, IS AFHEE
=229 Hejolq 88 & St Alztots H2 3 i
of wat sdmet A Wt aA e
TOPO-DEM# &2] SRTM-DEM2 o]t} & 7|4te.
2 224 U= A= o] W2 MeolAle] et =
A7 5% 4 9lrt.

=4, A= 2] #540] golsttt. TOPO-DEM®] 7
S F2 EA 82 AZE]7] ol ZUHREI AlS
Zo|t}, AR SRTM-DEMS 3/HARR FE4
S of 9| o wrof A8 4= it

AR Aot e 2w g 853 4 k. TOPO
-DEM2 WtE+= HPAolu} 7)ol whet A7} gt

A

Zt}, SRTM-DEM-2 975k Hra] o= A|&bsf 27t

= o -
Sol7] W7} L ALE W1 glo] B Astes Ao

2 49-4E2 BT 4 otk

J

gIAGE 2~ o] S}A

TR Bl A

N

202 T XX =2 O ™

2% 9l 22 U9z AR S E1DS 9

L= ool 9wtz ZheksiA| herol ALg e 4 9l
o] gint.
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= A= 202249 88 HEE9R Harh AR
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A Az S
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st tHFig. 1).

AR A Algshs A4 SHE
A= 2022 8ol HASH ST
Aefjol] M= & o] Fopglom 5] 7 ddi,
S} Tttt vhibs A -oflA B2 Har HAYske]
tHFig. 2). AAIR Az 202249 8 HS<S
oJgt A= A& BEAE Qe ‘EEAGAG o2
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SWMM 715+ SRTM-DEM2 &-&

4o

Ao A& 1
: - A7 F 108 A
oA Q] Zof ko] 2 gk Hol7lof (Kim et al.,

1o 2L rlo ol
2 2 oy fol

24(116) A% ARE 102 = 344422 3
AZko 2 QIEaIATk Table 2).

Table 2. Input rainfall data

Time (min) Value (mm)

0 9
10 12
20 15
30 1.5
40 5.5
50

60 7
70 11
80 15.5
90 18
100 17.5
110 17
120 7
130 4
140 15.5
150 7.5
160 4.5
170 6.5
180 1.5

3. Z3 ¥ u
3.1. 42-7E 2ol =9y
310 AR ENEE, ZAR) 75 2 Be

HARbElR

2 Aol 54 fls A7 WA el TOPO-DEM
7 SRTM-DEM< 55ttt Fig. 3(a)= TOPO-
DEMe= 23R IEZHZAFZAN AFste

& 4955 B 714 Bt 447

1:5,000 FAAFER 5ot olw, 1:5,000 A
Pro] 514 A= 5 molth FAANYE A7 F 5
A ZAEES el 21 8RS #8516 TIN B
g 59 F aAR1RY g wgkete] A o4t
Z°]  TOPO-DEM= %3ttt Fig. 3=
SRTM-DEMC.Z v]=- NASA 52| € of o5t A&
2 A A3 Hele] T AYHEI}F F5E o
210} USGS EarthExploroll4] 417 th-&-5tot AH8-519)
o 2 A= AFEHE AR F30 m e AAa= A
T tiA3A 2] SRTM-DEM= %31t}

Fe-4E 2OE 93 TOPO-DEMIF SRTM-
DEMCOZHE ZHAgS EE5H9th Fig. 30+
TOPO-DEMOA =&H A7 tiidA|2] FHARgrel 1,
Fig. 3(d)= SRTM-DEMC 2R T2 o1 thAlA]
o] Z4Atgkoltt. SRTM-DEM2 53+ HAMA| 9} 4F A4
FoA £ FER F5$ TOPO-DEMIH2] 2o 7}
2Aoi(Lee et al., 2011) A4 FAT B AL
F| ik Afoli= BolA|gt, AR E & o g FaglE A
T g A o] ARl AP EAGL F NS 2B
Ldlof A & Yepi i itk AoflA g e B
ik,

TOPO-DEM# SRTM-DEM 2. 2 55
29] 2w R ET} FAgEe] Hlgt 2 B
o APARE FESHE LS 2 Aolrb ok
SRTM-DEM=2 ¥sh= #99] 1side 2tws 47
F=8 4 YA T TOPO-DEM-2 4zt tigh o]3)

S 7|fto g LA unnd s Hikelr] 95 W 7t
g AA okl FEgo] 9l 1w oA B4
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AFES 71Hke 2 SWMM A Bt A ¢
glof gk, o ZEH FARLIA SWMM A5
Bt BARES APYEH T T 3 285t & 12719
SWMM A-5-9e]l 285 Wi FAgke] JadAE =
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Fig. 3. Geospatial data; (a) DEM from TOPO-DEM; (b) DEM from SRTM-DEM; (c) Slope from TOPO-DEM; (d)
Slope from SRTM-DEM; (e) Correlation of average slope input in SWMM subcatchments.
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Table 3. Input parameters by SWMM subcatchments
Terrain characteristics (Physical) Drain chracteristics (Hydrological)
Subcatchment
NO. P?;f::rt;ietl: f Width(m) Average Sopeln/m) CN N-Imperv ~ N-Perv Dstore= Dstore-
(acres) Area () TOPO SRTM Imperv Perv

S1 187.58 14.71 842.067 5.22 5.15 92.83102 0.02 0.13 1.27mm 5.1 mm

S2 66.99 100 749.78 3.82 4.41 92.71899 0.02 0.13 1.27mm 5.1 mm

S3 70.45 79.85 760 7.96 7.25 91.82335 0.02 0.13 1.27mm 5.1 mm

S4 169.21 50 768.12 12.54 10.34 92.30993 0.02 0.13 1.27mm 5.1 mm

S5 87.85 85.20 644.02 4.25 5.47 93.35176 0.02 0.13 1.27 mm 5.1 mm

S6 562.61 13.90 1441.84 16.28 13.62 92.38271 0.02 0.13 1.27 mm 5.1 mm

S7 53.17 66.61 626 1.65 3.13 92.21891 0.02 0.13 1.27 mm 5.1 mm

S8 42.75 95.70 775.65 0.03 4.29 92.8602 0.02 0.13 1.27 mm 5.1 mm

SO 47.92 100 735.93 0.03 3.00 90.99566 0.02 0.13 1.27mm 5.1 mm

S10 53.35 93.58 558.44 5.87 6.30 88.9896 0.02 0.13 1.27mm 5.1 mm

S11 66.12 95.05 517.91 1.16 3.69 90.76192 0.02 0.13 1.27 mm 5.1 mm

S12 73.75 98.43 640.22 4.31 5.33 86.15109 0.02 0.13 1.27 mm 5.1 mm
3.1.2. SWMM R4 2% Zgte 2 BES429L 0.02, 542192 0.135 A4
AT AR 2] SWMM -8 123517 <) A4 ?:5]' ek, 2772 ‘O] E3F Rossman and Slmon(2022)—
9e QGISE Lot A @ WEL Ao E s Zaste] BEELAYL 1.27 mm, FFAGL 5.1 mm
2 oPhelel AaIa o, Beke B B

Aot A tdA S SWMM |92 12709 &
4, 63709] Junction, 747§¢] Conduits, 17§¢] =&
Outlet 2 Ao A79H 285 2|5 vjj7|
A0t vi4-EA] 4h-2 Table 337 2t

SWMM 92 F5shs 19 mi7ids &
AHm/m) #42 FAFIRH R RE AAYEH
TOPO-DEM*} SRTM-DEM 25 F-<4
S Esto] A-golqltt, BRrHAS ¢
w EANEE RS 7Re 2 4Pl

SWMM 2ol 285 o FARLE Bl siEH
Z7] ohg SR B R HA AZtE o] BAREE FY
2r9(S8, s9)°ll-l TOPO-DEM
0.039] %, SRTM-DEM= 22} 4.29¢} 3.009] 3=
E_o:] 1431:7(4 %}:94 i]-o]7]- OTL 7—] og EO]X]EI_]- 781;1_]—1—]
o o ANZES Holk £9¢(S4, S6 5)T @
AR ol A79(S2, 7, S11, S12 B)= E‘Zk
< o AR AFE Holar ek

W54 s F 79 35 W B5A19
EFTA Y AL} AR FoR XA
Rossman and Simon(2022)E #15F] McCuen et
al.(1996)°] ARt Over-land Flow2] Manning@t-&

I

I
]

oﬁ, OEL
WA
oN ox i ox

s g4 57

EXOELE 7|9FC 2 Ministry of Environment
(2019)0l4 AA FEFHAAF 71502 FEFOI
B2 ET DS A85to] A9 B Y=
CNaLE 48519t

32. 2975 2ol 21t

Ae-s% meo ZAy= TOPO-DEM¥ SRTM-
DEME A7 tAHAlo] &3S wjo] SWMM £42
&2 TOPO-DEM¥} H|5to] SRTM-DEM®] 2874
° Ao g Wrskia steleh ol SWMM 4]
A= AEH 01?-_ vl wsl7] oJs) 7o A|7F Eote] &

A & 429 1891 25998 A1 EF A=
= S’E}%o}‘ﬁﬂ}.

&S A B F AEFO HS Fig. 4(a) oA B
o] vte} Zro] TOPO-DEMY SRTM-DEM S 2 &
H fHollA 3AIZE S AR 51t TS A gLE
Hact F dlojg] 7HAATIA 445 Fig. 4(b)et 2
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Fig. 4. Rainfall-runoff simulation results; (a) Runoff according to DEM; (b) Runoff correlation; (c) Peak runoff according to
DEM by subcatchment; (d) Peak runoff correlation by subcatchment; (e) Infiltration according to DEM; (f) Infiltration
correlation analysis.
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F-fr& 2oolA 2] SRTM-DEM A&
7Fs/d= BrtetarAt sttt oW, Ae-fE Role
SWMM 24 =75 &8It 71E2 AJgEY
TOPO-DEM¥ & <47t AlStste AFHER]
SRTM-DEM 2.2 A&A] Az lse] 2|2l H
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