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< SUMMARY >

Purpose &
Contents

The purposes of this study can be summarized as follows. First, this study will
theoretically examine and validate how the high-rise buildings change the rainfall
interception characteristics and the runoff characteristics of the urban watershed.
Second, this study will quantitatively evaluate the distortion of rainfall-runoff
analysis results when considering a high-rise buildings. Finally, this study will
assess the extent of water—related vulnerability increased due to high-rise
buildings.

This study will analyze how the rainfall-runoff process is distorted due to high-rise
buildings and evaluate how much the water-related vulnerability will be increased
due to high-rise buildings. The major factors for distortion of the rainfall-runoff
process can be divided into rainfall and runoff. First, it is closely related to the
change of the interception characteristics in the rainfall process. To analyze these
changes, it is important to estimate the amount of rainwater intercepted by the
facade of high-rise buildings. Regarding the change of the runoff characteristics,
the change of runoff route is important. In particular, it is important to understand
how the scale characteristics of high-rise buildings change the concentration time.
These studies are ultimately used to quantify how high-rise buildings distort the
runoff analysis results. Finally, this study will evaluate the extent of water—related
vulnerability due to high-rise buildings.

Results

(1) Estimation of amount of rainwater to be intercepted due to the facade of the
high—rise building

(2) Identification of the runoff route changed by the facade of the high-rise
building

(38) Evaluation of the extent of distortion of the rainfall-runoff process due to the
high—rise buildings

(4) Assessment and response to water-related vulnerability increased due to
high—rise buildings

Expected
Contribution

Identification of the hydrological process in the high-rise buildings will make
rainfall-runoff analysis more sophisticated and can be used directly for the
development of hydrological models, which is capable to consider the effect of
high—-rise buildings. The methodology to evaluate the extent of distortion of the
rainfall-runoff process due to the high-rise building can be utilized in the process
of designing the city in the direction of minimizing the water cycle distortion,
contributing to the development of eco—friendly cities in the future. The
hydrological interpretation method capable of three—dimensional hydrologic cycle
analysis contributes to elaborate the flood reduction plan of the high-rise urban
basin and can reduce the social cost. The water—related vulnerability assessment
method developed in this study can improve the accuracy of existing methods
and contribute to the construction of urban disaster prevention system that is
more secure from water disaster.

Keywords

High-rise Rainfall-runoff Vulnerability
building analysis assessment
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— Ot HE= 450 Al &9l Z2X20 et B, H, U, RS2 2|5t LIEIH 242 B= 22 289
Z0l 1.0 m, He A2 2892 =012 2.0 mY. =E =FHAU0 42 FIt2 S5t0 HAE. 0 1HO
N 42 FI0t2 38 0lfs 1O 190 LIEtL 2t= XH20| 242 28O Ul HHM 2= oS
DE HE 2010 MH2Y. 2SS HHZS Qrwalt EAIE

5 AN 2= U200 U Uy ZZA Mg 2]

Case B (m) H (m) U (m/S) RO'SS (mm/hr) Q{fst’i,matcd Qobsc’r’vml
1 1.0 2.0 1.4 11.47 14.3 12.8
2 1.0 2.0 1.2 11.72 12.5 8.8
3 1.0 2.0 0.7 2.80 1.7 2.8
4 1.0 2.0 0.6 6.04 3.2 2.7
5 1.0 2.0 3.4 0.75 2.3 0.7
6 1.0 2.0 5.0 2.95 13.1 8.6
7 1.0 2.0 0.7 8.66 5.4 7.8
8 1.0 2.0 0.9 1.70 1.4 0.3
9 1.0 2.0 0.9 3.43 2.7 1.7
10 1.0 2.0 0.5 11.17 5.0 5.1
11 1.0 2.0 1.2 8.92 9.5 7.1
12 1.0 2.0 1.2 6.26 6.7 8.6
13 1.0 2.0 1.1 3.31 3.2 2.2
14 1.0 2.0 0.7 1.51 0.9 1.8
15 1.0 2.0 0.7 4.65 2.9 1.6
16 1.0 2.0 1.1 0.82 0.8 1.5
17 1.0 2.0 0.4 2.53 0.9 0.7
18 1.0 2.0 1.3 3.37 3.9 1.9
19 1.0 2.0 1.3 5.99 6.9 1.0
20 1.0 2.0 1.3 3.25 3.8 2.9
21 1.0 2.0 1.3 2.95 3.4 2.0
22 1.0 2.0 1.3 3.01 3.5 1.6
23 1.0 2.0 1.3 4.30 5.0 1.8
24 1.0 2.0 0.8 3.07 2.2 1.3
25 1.0 2.0 0.8 2.77 2.0 0.9
26 1.0 2.0 0.8 2.28 1.6 2.6
27 1.0 2.0 0.8 3.72 2.6 0.6
28 1.0 2.0 0.8 3.35 2.4 0.9
29 1.0 2.0 0.8 1.64 1.2 0.8
30 1.0 2.0 0.8 0.75 0.5 3.1
31 1.0 2.0 0.8 1.70 1.2 0.9
32 1.0 2.0 0.6 3.43 1.8 7.2
33 1.0 2.0 0.5 7.34 3.3 3.7
34 1.0 2.0 2.6 0.82 1.9 0.6
35 1.0 2.0 2.6 0.89 2.1 3.3
36 1.0 2.0 2.6 0.75 1.7 1.9
37 1.0 2.0 2.6 3.25 7.5 3.1
38 1.0 2.0 2.6 4.07 9.4 2.7
39 1.0 2.0 0.8 0.96 0.7 2.0
40 1.0 2.0 1.5 5.54 7.4 5.6

(3) XEH2F =Fl =29 HI

- 2 dRiAE 2N F=HE o) 2SS JSS HIDGHD| 6 S AS 0IR5I0 AREE D
HEUAS. otz UMM x 52 U2 =F IS UEHHD, v =2 2SS XSS LEIW A
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Eil= =0l &0t& 2Z2Es ez HIRHA &

1.22 AlEES S6t =3 4 B3

O lIsidoro et al.(2012)2] Als i

- |sidoro et al.(2012)2 1= 40| s DLUE TAIE AYEE 1:1100 2|9 2EEe=2 MZEstD, 1
20 BEE URQ8M HIE 0|20 KREAEHE +HoIFS

- 2&O Q)= N2 2 m, N2 2 mZ HEQ 4 m*Y. REHS SASPLUSHOZ 10%, 00 =20l
LEo2E=E LF 2f 2.5%A (A8 22(a)). 22 B2 MDF(Medium Density Fibreboard)2 Xl ot
HOMH e DES GIUS

- 29 W == XIE0 15 mmol BIE H4E2E Sdll 0|10 &, AL E= 120 mm/hr0l] 242
O XNIHAZ22 55x2. K2 S22 ASEH M&E EXE 0|86t 1x 2A4Hoz L8l

- Isidoro et al.(2012)2 AU A AHole HE2 =0l & 2058. 5 =0 4 mE Lol 28
OiId= =0l 0.8 mZ HZE. AEME Dedst BEE HE29 =0l &2 2122 Jigg. 1™
22(b)= AE WHEUAN DHE SS9 A2 20 2 H29 KAXE LIEIH A

Streets with = ||
surface drains ™
W Em =
.‘jiu].'lcl | :’_ u
2.5% & H E
t Position of |
nozzle s A2 2% 0.0% 22 9= 12.5%
i H [ chaie
SV~ WS PR | e . 7. -
Downsiream | Upstream || wadth EEm| EE EEE EEE
mov ement MoV émenl
}ilgﬂil ;hicprg:!!llnq- ol mEE mmE
oy T r EEE EEN HEE EEEN
1] mEn L 111 [ 1 |
: Scale model length i A= 9% 25.0% A= 9% 37.5%
(a) &8l = (b) 228 28 HE 2AX
O 22 &g 4 2 HE 250 OE AH=22 S
(Isidoro et al., 2012)

O SWMM 289l J|g X

- SWMM B2&2 1&g 2310 20|l 5I2 Service Blocklt Executive block, el 4J49
Computational Block2 AU H 12642 SubroutineSS Z&olDd US

AMFPECZ 2E 2WE .
Z&5tH 612 Computational Block= 0l

M2l & A}S(Huber and Dickinson, 1988)

T E£0l= 22 Computational Blocka HeE=D|0l= RECEIV Block2
UAPSLE, 1981 01 RECEIV Block2 SWMM Z2E WA

— Computational Block & RUNOFF Block® S=2 AtAGt=0 AF2% 12, TRANSPORT Block® olt=
T W =&E2 B22&. Extran Block® dot&=2 =#c =22 JZ2otH EHE o= AEd
STORAGE/TREATMENT Blocke2 Z et H2lg gest
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& 23. SWMM 289 J|2 FZX (Huber and Dickinson, 1988)

SWMM 28 AH RS2 18 242 20| HAAE Aoz ZJHSEZMN &AM K22 2= |6t
&N E XM (geometrical properties)S Z JHQ O £EZ2 TESolD], RY9 I8 2A2 NHLZK &
et 220 AR SEA9 M2 U8 NEH S4= LIEIWDI ot 8 242 20l 25+ &

oo =

Al, A32t &4 29 A2Z2 = 319 HERYECZ HEE
M A10le XIS X F(depression storage)ldt U2 M A30= 2t
(gutter)Lt 2t(pipe), KL A(inlet)2 HIZ S22 =. =, EF HMEBERAS 520
S et 22X ¢= Aoz IiEg

Sub-basin width

/ A2 / p Perm‘.aable
region

A1 A3 Impervious
region

Flow from

Flow from permeable region

Impervious region

|

Inlet or pipe
a8 24. SWMM 2E0lMe &A%Y 2=

SWMM ZEZ2 0|28 SEd&0 26 s SUEE, QAEAHRAA, SIYHAE X H L S0
UAS. KES £22 AJI9 & 8o Aoz 2EE. 0l RY9 AZE JIELZE 2EE 1Y,
ERY HEHH2 2 m x 2 mE 4 m0ld 2 Axde HAE2 242 It 1 m, M& 0.5 m& 0.5 m?
OE,I

FRYAE2 ARG0AN 220t REL =HN AXot2 JAJNM SE=Z M S 5 A F 22t
29 ZHM FAXME R FY=S MEStE HEHE AIESE

29 Z2 1 m0lH, R FAMs O 22(a)llA EHolg £ A= AW 20, REQ Iz &5 A=
25%, M2 & dAls 10.0%. 299 H2FA2l A4d2 <ol Fleming and Hoffer(1979)2 24
S ANSE. AESHOZ MEE HZE AME 4.4%L
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Intensity-Duration-Frequency(IDF) Curves
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