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Development and Verification of Inundation Modeling
with Urban Flooding Caused by the Surcharge of Storm Sewers
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Abstract

Urban flooding is usually caused by the surcharge of storm sewers. For this reason, previous
studies on urban flooding are mainly concentrated on the simulation of urban drainage systems.
However these approaches that find the pipes which have insufficient drainage capacity are very
approximate and unreasonable ways in establishing both flood prevention and flood-loss reduction
planning. In this study, a two-dimensional model linked the existing ILLUDAS model is developed to
calculate the accurate and resonable solution about urban flood inundation and it is verified by using
the simulation of July 2001 flood in Seoul. In the urban area with a small difference of ground
elevations, the two-dimensional flood propagation phases must be considered to make a accurate
analysis for inundated area and depth. The result of this study can be used to construct fundamental
data for a flood control plan and establish a urban flood forecasting/warning system.
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Fig. 1. Flood routing in storm sewer

Fsd @A AAtm e AN BEE AT
24 Hx3A2 5 9ok

- — AS
I— 0= AL 0))
1 1
5(1;+12)At—3(01+02)m=52—51 2

7|1, I= 4% (m/sec), O = 45F (m/sec), S

B AFF (M) b,

*FERY T3 HAHNAM 7 A2 Aol
A wiE S 2FEte] BASHE JARHS
o] #Z FYFe} o)A BE FEFR dFR A
WEAA 7 FssiA Ha, Tk A& 97t

ARE B0 b AEHoR S&sle YeAs
7} wA gk ILLUDASAIAE A wi$58S 57

270& 7Hgsto Mannmg 2oz Astgit) ILLUDAS
: REoZ Asel A% §59
F e FEE AR AFHE AOE APt T A

5}%1‘47}, oA BEIF 255 7HE o), ThA

=
2
e
_{

3o
b
JFU
N
o
)
i.?-
g

2 rgdAe 7 H 29 Yoipel A

:(o
a8,
=
o
P
DU
=
fr
Jo
_(?L
o
O
HU
o do

=

# AR AR B Aoz
o, ol& 2‘}% A %7 A3 AT %%%
o og AFUAe A¥W EnE JEiE D
u} sl

9]

=< Jo 3@ me g

ux fo o fo i [o

3} 271 B3, AER A8 59

h =i
Nl HE A 2o 4 A

wh
4>

3. 2XH X|EF A
hEof A & °‘°4%%k-°4 ol o W= 4
T, EA W AR Foxe] BE, 7R

5F Tl w1 EEV—‘!"J FE FHLE #A8]

#39% FE129% 20064 12H

o

o 2 ool w T Aol Ber

8 9342 7]

ah 84, 9q, .
8t+ 8:L‘+ 6y_z (3a)

9, . 06, y 06y
Q . Q, 0Q Q, 90 3b)
at A, oz A, oy
oH B
9@, . 0, y 0,
09, @09, Q00 -

at A, ox A, oy

Y

off

+ g4, (8§, +—-5,) =0

oy

Aq71A, q,, ¢, z, yEIF e &
= 79, @, @F =z, vyl dig
yaEe] dig o £
of tf& w7} o}*‘ﬂ/\} iE Al o FdF

AR AFHE PA/4aETS Uehy, H =
], g FENEEE 44 Yl 9ok

21444 due gz Add RENA &2
TS WEAH S A7) ALY 1HEE 518 3]
o PE FAoE ALE 5 JorZ Eq 3a)9] @
S Ao AAQdE ¢ 2 aejdd

-1> H o2 8
o) rlr
rl

b

1015



5
fr ok
N X
off it
fo
o opy
ol
rlo
iy
2
=
e
ol
1o
g
ok,
oft
2
=
.
o

B & o

TN
_)‘J_n‘
oy
Jou
it

¢  (k—k+1)—gq,' (k—1—k)

W At

g, (j=i+1)—q,' (= 1)

._{ 7

At

4

A7)A R k)E AZE t+At o] glolAe] 84
Gk AN F4, h'GR)E ATt ol YoM 24
Gok) oA A AtE AzA, ¢ (k—k+1) = A
7v t o Qolde] ARGk S (j,k+1)Atolel zHlEk
o] Zor 4% ¢ (k—1—k)E ATt o Yol
3 (jk)Abole] xubE ©e] Eo Sk

A2 k)

©

1

%, ¢, (i—1-))
AZEt o QoM e AR - 1k) 3 (j.k) Akol S} yidd

4.1 HaRe MY

B Apolde =AAG g Hereg AAst

7] S8t Mg WS F sl =YL HEEE
F AFHde dasder MAA4sat Rz
1895haolit, A7} AL ¢l e X FHolw, nis|
B 7 A Qe TUE FAR G|t BRSS9
H| &0 91% A=EE X348 51 213 AFH &
Aoz BHS ARt AT S AAEE7]ed

3.

gt} DEM2 A EHe F38 #Z& 3719 o AHA
72 AMEEte] e Aoz TAASEA 9 lEA
22 ARSE Eu ol M AR ERY AFARE Z
o AHEET dEHARl FAA ] AT AHEH
E DEM= 50~200me] =g AHEatAlRl =AX 9
o] B4E 9hdstr] AslA oF 5~20m =S DEM
o] Z2HE ) (Mark and Apirumanekul, 2001). Fig. 2&
Arc/infost ArcviewE o|-838td ®HEFE Coverage, Ul
Ffrde] 20m DEME Yehdich Fa 2@z et w
2 73k, Fig.
ool v AlF =

NAxAE e A A

He Boje) BAY B45% REom A8 Jolf
BE REFL ANT] EABSPYS ROFHY

BgoeRy A4E 4L B9 249 ALF A
59e o gt EAAFHYL AN Ak HIHY
& TREATY) B¢BE540] AP WFEFR QY
OE B9PSAE WAREYIe] T 4% mAA
28] B2 T2 BEINA 7159 ARE Aed

Fig. 2. Coverage and DEM in Dorim catchment

1016

BEKERBTHIE



D)3

N

‘ .
4

S

|
|
I
| |
| 1
i

| t

e-_ PO

Fig. 3. Drainage system and manholes in Dorim catchment
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Table 1. Total flooding volume of the sewers which have insufficient drainage capacity

3-1 4824 7/15 0:30 2.667 10993

6-0 3723 7/15 0:20 3.000 14998

1-2 4168 7/15 2:00 1.167 34101

7-0 1550 7/15 0:40 2.667 9045

Table 2. Inundation level vs. flooded volume in studied area
Level(m) | Volume(m® | Levellm) | Volume(m?) | Level(m) | Volume(m®) [ Level(m) | Volume(m’)

0.00 0 7.75 13052 10.00 49508 10.60 82954
3.00 0 8.00 16518 10.10 52984 10.65 87427
4.00 175 8.25 20068 10.20 57236 10.70 92232
5.00 297 8.50 23700 10.30 62372 10.75 97320
6.00 463 8.7 27413 10.35 65266 10.80 102707
6.50 565 9.00 31208 10.40 68342 10.85 108448
7.00 3290 9.25 35088 10.45 71623 10.90 114754
7.25 6411 9.50 39089 10.50 75122 10.95 122120
750 9677 9.75 43506 10.55 78871 11.00 130899

—— Ground level Flooded Volume
————— Water level

Fig. 6. Flooded volume by level-pool analysis
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Table. 3 Temporal flooded volume and interpolated water level

Time (hr) Flooded Volume (m®) Time (hr) Flooded Volume (m®)
7-15 0:00 0 7-15 2:00 1498
7-15 0:20 17 7-15 2:20 15530
7-15 0:40 877 7-15 2:40 2373
7-15 1:00 1214 7-15 3:00 21762
7-15 1:20 ) 44 7-15 3:20 3916
7-15 1:40 147 7-15 340 0
T ot i | it

7-1501:00

7—-1503:00

Fig. 8. Simulated inundation depth of Dolim catchment on July 2001
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Fig. 9. Simulated flood velocity of Dolim catchment on July 2001

7-15 03:00

Reference Vectors

— 1

7—15 06:00

Refsrence Vectors
-1

)

BEKEREEHNE



(@) Simulated Inundation Zones
(level-pool Analysis)

(b) Simulated inundation Zones
(2-D Maximum Flood Depth)

oL e

(©) Surveyed Inundation Zones

Fig. 10. Comparison of simulation results between level-pool and 2-D Inundation analysis
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