117~136%

2013. 05

3

tRD2el=8 M9 XI5

s
er

Fd32| Eal fIg 22| A2Ee]

SR EN LS LET T <

PG, = 57 ™ B of o

ol SN I R o
! [

SR Wt %éw%_g 0 o)

- L N = R G AR

ot S K S W ()

S 0wy Ho o o _
M A 1) ;Ao <
ook WD @ m o Aoy =
S S g pm°on 8w e
I CE - (RS RN = S Ar

OH_O__OEEE ,m_._uoLl
sa & HEgUHIR L -
W sl s WS o w )

O_ o o__.__ = ﬁ.o OT — w_l __| __2___ s
oz S o # = 3 OF ~
FIS R P 5T =
of < 5y RO L4 0 =0 _@_A_v 00 0, K
A R R :

Al < o & oo R o)

8] o <k 5 L o
= B D ] I S

ok m./.oml_A_vl Mt wo T _xoMLllTM LC
Dowmweg™Tydow =g of
A U D W @ﬁ__ W m < o I+ __ﬁ mﬁ
W ~ o 0y Tl ™= = =z By
uo muo| @ o @o < ._m.a LA z xw_\ W_E N <o
] __gmw\uq)_xﬁ EA&@WFA_ 0 -
= — 0 _ll_u._ o
Sowm RS s A a2 z

=2 g Lom<kmog oS G
A - -
o gy O m 8 © B =~ fp O & @& = i
M K 0 0l W < K RO o3 @ i a0 *
IS A SO TR = SO -1 VI il
B 2 Mom 2 RO 5 m0 &r _, m™ S
|A_:._4e.%A_._.A__+a|m|no_ﬂ_ =
oy OF 8 8B & = S T
0 =t w2 2 oF @ (T w_.m KR m %m wlLA
oo Fom S ogow MW g =
ey T s 8E S
SO s S D25 w
OE_nMo,.(I\..&oJDm_/.oou_o@mqm, mK
pisgsa B iy :
Sow 3 E @Mamd w2 =
W= S W m oGS M S
AR R .
EML:WB%WMﬂAwm ) o

B0 0 p A L4 WH o R K —

=
fLE

b

23t
3

113.3mm/hr

3o,

A
i

9
pul

s}
A F ARREe] I
A

71
o} 20119 Age] A Ao

Els
vk
=

[e)

)
Aol A

bol =

°

&

(295.5mmy/day)

ol ALl g
%6~282)

e
74

A
2011

2011).

7<04.

&

AAZATH7 1%

=13
=

aka qirh 2010 A2 A

[e}
CANAR, AR,

(30L.5mm/day)®}

Al
Sl




118 &=f02el=& X992 M55 2013. 05

gul

=
Atk ek 20119 0] M o] A el BAE A=
Smm/hrot B2 xS Holal gtk FEA el ol 543k 497t ‘?—:}"35‘}913}‘?1, 7“7:‘%1‘—’%'94 &
ol W7k Jsi7F Al A L
e g 715Hst B ool V5] wE S el g diulvt jéJ‘lf'b‘}D}(UNESCO. 2008). <15+
ARl A28k gk olefdk A el fF o hdekA] rH=HEsA A4, 2010). w
2pA] gR5o] AFEshAle] tigk FFH Q1 k] AAS] mido] atET:

H 71593t 59 9 5= st 3 Hawe] SHelA theket Alsdztel wek At
AR S vk UN, Al Zh=o] AE7|d 9 dAES 2000 9 &aL &, arwellA
d@ AAASN 73] 2 World conference on Disaster reduction)ol]A ©]& 913k Ajs47 10 A2
(HFA, Hyogo framework of Action 2006-2015)3} oF#lti(Hyogo Declaration)& A& 3}ttt
(http//wwwumsdrorg/) HEACIA AAI Ao A dlsh= 245 Afalfol] thato] AZFoials 414 o
3L glow, o—rjﬁﬁoﬂ gk oA Fagk PR thRolA|ar itk HFAS] Hie= Al
S AAA R Fhdhs HRES ARk ol AFE AL e w7HES ARA, A

A, 844 JsE 2015W97H4] 3]E =S s Yl At World Conference on Disaster Reduction,

W FE e o ¥7t

1 o
utl
el
ue)
il
B
o
v
=
>
N
I
>
™
rE
<
-
AL
M
ot
2
2
P

UNESCO®lIM = HFAS] Z2Ise] 25 Fojstal glom, REVFA7L 52 d5E 3 Eshiihs
AAA 2 BHEsh] flsto] thddt A1) AP eAse] Wrketke A 4F R Aol
RS 93 HES THEATE A9 A5 Adsta ok =3k A S f1948 2 Al
BAANAE gisEdA AlE, wsshe @ss W3l JrhWorld Conference on  Disaster
Reduction, 2005). ¢} #2 AAA 2B 77HAQ1 ApdolA E3HrAks #7171 $13F vh2h4Ql
o] Zhmoll A Allesar flom, 2912e] H9rh iAoty A9k ANAR- IRIH SARTA
(Swiss federal office for civil protection)oll~] FAzfs] Al FEdFy T F9
THHSE F 52 koL o, At A48 Al EshAHcultural heritage) % & E3F 8 <l
2 shal ek = sk 4, 2009).

=y kAl AgAelAE 20099, AFESHACl B S WP S AN AL ol
7he] EdiE mhEssith shdaleA <

&

A3Hg-AFA G A8she] Wrksel AAH FHAYE 3
o BH9UE WAL e AFE AT FA weh AAe] SR AR A% 3

ASS FASHITHEIANA T4, 2009). 20100 Folx e A=FEEA A7 T4 A
T GrKITE S BEE AR ErrAT o] WEAAEI e AHAA] 9F A sk
T e ArkA AP oigh bHzhS ERISHITHESIAI AT A, 2010). & ATelAE o]
25 AAFe] 2 9w ) A2 vlglow I 34 99

Ani
o
Q,
1
il
T
I
oft
i
-
o
>
18
2
do
N



FH32 B0l AE 2l AIA=S WY 119

e 1483(4F 140l A=, Al v Aia, FYsa A e o] Eoll
AAEIY. 1§, Yt 2ol vl AolA L o gl ATor ARG A v
ARl oIt T2 FYT ddEo] sHolehs she] TS FAshAA, FHAY B
S St FAlel o] Bake Fee BREsTe s SFaithhttp/cgg.cha.gokr).

3 ol EAsh=s 78 AFEsEs 174719 24 g8 15 S diEshs HAAEE

Er
[e)

A26%), TIRHHE AYUE), FHA(RE ABIRE) ¥ SHI(EE A3RGE) 5] Ik FU9 =
AA Qo] AHA R AAlE dar Hole] 5 gdolth Sl RS 8, d3d, T
M, AT A0, 54 9 43 vdE A= Aldel wE vddt A5 s vE
Wi Yo http//www.cha.gokr/). FE &3 t&o] 199730l FUlAx AA AlA E3HrAleo s 52
HoH AAn)E A9 AYow T BE L AL Jkx7} 9ok

O|w >
x
o

<J8 1> HAURRARYI)



120 &=f12el=d H92 M58 2013. 05

125

<8 3> 38z ¥F=z RAYY HO2E4E

= 40.10m, wiER7F 9= f+9 Cof Witarkess 3dddmeoltt 7 freiR A
AR 7P AR A9l F A9 i EAKI213°)7F Y =1 59 B607) 9 wiEE 9 &
o] f9 CGB27)9 oz H A} solzith f9 Ci= Hit @A) 5% Wz A Hxol 717

AT wodel #9 0l A B EnO0Bmst b Fe E513me] el 66.13melt
C 2§99 Fudols Fopn we uwe RIS A
& AAIA BES] A Y Co| A% BA=

7
s BAKEoleh el EEEo] 67.84%01th T A fre] R &free] AF 54 24
=

rlo

<

=5

—
V
_\?_1,
m
o
)
A\
=]
)
V
rlr
Ho
18
=
=



8.96
6.07
5.27

BRFA)

FH32 B0l | 22l AIAES WY 121

55.86

34.44

HRDS(m)
46.37

(km2)
0.34

0.06

Ot

IH
Rl

80mol 4
2.10

70-80m
5.50
10.75

60-70m
9.19
17.92

50-60m
20.77
35.45
10.49

24.61
28.25
38.11
14.13

40-50m

5.53
59.94

30-40m
30.62

ot

0

30mol
8.21
25.93

% C

)

N

)|
P,

fife)

dr
oF

e
o

|

110

ol

0
]

ASERI[2t
1973-2011
W) el A7)

L

R

=

=

528meltt. 22719] wisE7h AA
T

L

R

=
Ao} Ao

=
T

=)l A

I

1907-10-01
vl
=

=]

o

g
5,160me]aL =3 (53) A

{

—

[

L

R

o]

o ok <" 4>+ AT o

3

=

=
=

AA7} T

2o Msze) %

=
T

Hj

L

R

33
73

2

3. HEZ- B30 5z

)

22

G

jol-



2013. 05

=l

st=ePl2el=d X9 X5

122

ol

W5AA} ol

s

Jo] iz oAl

3|

T

1Rel Al 3o Pejz o, A A%

3|

)}

7HA AL Stk

=
=

oJFR FEE = v

- 88

3= 38 &

—
o)

332 i+ ANE B8

ol
=

C
=

3H3

<2 &

00

ok
_xru

ol
80
N
H0
@

oF
<

2 & wig AA
(Environment Protection Agency)

°l A7 AE

SWMM

=RE

o

;‘g.

5

3

o o) 93}l

o] 87

7;:5_]__

npeo 2

o
(SWMM)S 53t3lem 2011 6-89 7|3F

Ak

9]

!

K

oy

-
- L

bglom, 31 7 Ao A

5|

el

2 A9qe] A}

T gt 29 AL

|
=]

_(I)_l

1.

K100, 200



250 2 HA Fo EFFE opIg AARI1942. 1964 2001 2 20100s  A-E-gheK

http://floodhistory kict.rekr/). 74 9 W R="E SGEFFIFS 7] FF5 AEX Y9
FARD(Frequency Analysis of Rainfall Data, http://www.nidp.gokr/) 28 25K E AbAsc) =g
AAT-20ll A st FARDE oA Hiwsdel] de] AMgsar s Zaaflosy nied &

e AgE,

<H 4 Mg XA XHAR & &8 BRE(H mm)

eIt X% AR EE222mm)
= 1(hr) 2(hr) 3(hr) 6(hr) 9(hr) 12(hr) 24(hr)
100 106.2 168.1 231.6 292.1 320.1 350.2 453.3
200 115.4 183.9 254.8 321.1 350.6 383.8 499.7
500 127.6 204.8 285.5 359.2 390.9 428.2 561

2. TAIES Q8T "l 28(SWMM, Storm Water Management Model)2| &H&
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<H 5 SWwMMel & Z0I018(S: mm)

M- JUET i ETPT _ol YT et -

(day:hr:min) 20114 (hr:min) 20114 (day:hr:min) 20114 (day:hr:min) 20114 (day:hr:min) 20114

(AA2) (AA2) (AA2) (AA2) (AA2)
1:00:30 0.5 2:00:30 0 3:00:30 0 4:00:30 0 5:00:30 1
1:01:00 0.5 2:01:00 0 3:01:00 1.5 4:01:00 0 5:01:00 0
1:01:30 0.5 2:01:30 0 3:01:30 10.5 4:01:30 0 5:01:30 0
1:02:00 0 2:02:00 0 3:02:00 28.5 4:02:00 0 5:02:00 0.5
1:02:30 0.5 2:02:30 0 3:02:30 17.5 4:02:30 0 5:02:30 1
1:03:00 0 2:03:00 0 3:03:00 3 4:03:00 0.5 5:03:00 1
1:03:30 0 2:03:30 0 3:03:30 3 4:03:30 0 5:03:30 0
1:04:00 0 2:04:00 0 3:04:00 5.5 4:04:00 0.5 5:04:00 0
1:04:30 0 2:04:30 0 3:04:30 10 4:04:30 0 5:04:30 0
1:05:00 0 2:05:00 0 3:05:00 5.5 4:05:00 3.5 5:05:00 0
1:05:30 0 2:05:30 0 3:05:30 15 4:05:30 10.5 5:05:30 0
1:06:00 0 2:06:00 0 3:06:00 8 4:06:00 1.5 5:06:00 0
1:06:30 0.5 2:06:30 0 3:06:30 19 4:06:30 4.5 5:06:30 0
1:07:00 0.5 2:07:00 0 3:07:00 3.5 4:07:00 6.5 5:07:00 0
1:07:30 0 2:07:30 0 3:07:30 1 4:07:30 0.5 5:07:30 0.5
1:08:00 0.5 2:08:00 0 3:08:00 5 4:08:00 2 5:08:00 0.5
1:08:30 0 2:08:30 0 3:08:30 5.5 4:08:30 3.5 5:08:30 3
1:09:00 0 2:09:00 0 3:09:00 19 4:09:00 11 5:09:00 0
1:09:30 0 2:09:30 0 3:09:30 21 4:09:30 2.5 5:09:30 0
1:10:00 0 2:10:00 0 3:10:00 36.5 4:10:00 0.5 5:10:00 0
1:10:30 0.5 2:10:30 0 3:10:30 10.5 4:10:30 0 5:10:30 0
1:11:00 0.5 2:11:00 0 3:11:00 10.5 4:11:00 0 5:11:00 0
1:11:30 0 2:11:30 0 3:11:30 0.5 4:11:30 0 5:11:30 0
1:12:00 0 2:12:00 0 3:12:00 0.5 4:12:00 0 5:12:00 0
1:12:30 0 2:12:30 0 3:12:30 0.5 4:12:30 0 5:12:30 0
1:13:00 0.5 2:13:00 0 3:13:00 0.5 4:13:00 0 5:13:00 0
1:13:30 0 2:13:30 0 3:13:30 4 4:13:30 0 5:13:30 0
1:14:00 0 2:14:00 0 3:14:00 0.5 4:14:00 0 5:14:00 0
1:14:30 0 2:14:30 0 3:14:30 9 4:14:30 0 5:14:30 0
1:15:00 0 2:15:00 0 3:15:00 5 4:15:00 0 5:15:00 0
1:15:30 0 2:15:30 0 3:15:30 0.5 4:15:30 4 5:15:30 0
1:16:00 0 2:16:00 0 3:16:00 2 4:16:00 0 5:16:00 0
1:16:30 0 2:16:30 18.5 3:16:30 0.5 4:16:30 0.5 5:16:30 0
1:17:00 0 2:17:00 31 3:17:00 4.5 4:17:00 0 5:17:00 0
1:17:30 0 2:17:30 0.5 3:17:30 0.5 4:17:30 0.5 5:17:30 0
1:18:00 0 2:18:00 13 3:18:00 1.5 4:18:00 0 5:18:00 0
1:18:30 0 2:18:30 18 3:18:30 0.5 4:18:30 0 5:18:30 0
1:19:00 0 2:19:00 24 3:19:00 3 4:19:00 0 5:19:00 0
1:19:30 3.5 2:19:30 28.5 3:19:30 0 4:19:30 2.5 5:19:30 0
1:20:00 18 2:20:00 6 3:20:00 0 4:20:00 0 5:20:00 0
1:20:30 1.5 2:20:30 7.5 3:20:30 0 4:20:30 0 5:20:30 0
1:21:00 0 2:21:00 0 3:21:00 0 4:21:00 0 5:21:00 0
1:21:30 0 2:21:30 13 3:21:30 0.5 4:21:30 1 5:21:30 0
1:22:00 0 2:22:00 1 3:22:00 16.5 4:22:00 7 5:22:00 0
1:22:30 0 2:22:30 0 3:22:30 9 4:22:30 27.5 5:22:30 0
1:23:00 0 2:23:00 0 3:23:00 1.5 4:23:00 12 5:23:00 0
1:23:30 0 2:23:30 0 3:23:30 1 4:23:30 2.5 5:23:30 0
2:00:00 0 3:00:00 0 4:00:00 0 5:00:00 0 6:00:00 0
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" HUFF 4=519 " HUFF 42919 " HUFF 4=519

'S oo@ Bz 2008 IS | L (7008 BIE 2008 B | NS (7008 PIS | 2008 BT

(hemin) | (g 02 | M) | ey | geom) | 0N ey | (1s02)
00:00 | 0.000 0.000 00:00 0.000 0.000 0140 | 19644 | 21612
0010 | 9.007 9.787 00110 7.728 8.502 0150 | 14536 | 15992
0020 | 28048 | 30477 | 0020 4.144 4559 02:00 9.899 10.890
0030 | 36413 | 39567 | 0030 7.770 8.540 02:10 6.541 719%
0040 | 20213 | 21964 | 0040 | 12372 | 15812 | 02:20 4890 5380
0050 | 7.442 8.087 0050 | 20991 | 230938 | 02:30 4798 52079
01:00 | 5079 5518 01:00 | 25803 | 28388 | 0240 5.355 5,891
3 A | 106200 | 115400 | 0110 | 27932 | 30730 | 0250 4697 5.168
0120 | 27256 | 29.986 | 0300 1023 1125
0130 | 24220 | 26646 | & A | 231600 | 254800
<E 7> SWMMS 22t 22EI0IE (S mm)

A NPT A HUFF 42578 A HUFF 4=919]
(hemin) | 19428 | 19643 | (wmin) | 19423 | 19643 | (hemin) | 19428 | 1964d
00:00 0.0 0.0 00:45 27 79 01:20 80 125
00:05 70 46 00:50 1.0 78 01:30 20 13.0
00110 18.3 17 00:55 65 74 01:40 10.0 16.0
00115 16.6 145 01:00 6.1 17 01:50 80 9.0
00:20 16.4 17.4 00:00 0.0 0.0 02:00 70 1.0
00:25 120 97 00110 145 1.0 0210 12.0 100
00:30 13.0 103 00:20 125 9.0 02:20 13.0 10.0
00:35 54 108 00:30 105 125 02:30 19.0 10.0
00:40 57 103 00:40 17.0 135 02:40 18.0 1.0
3 %4 89.3 00150 85 10.0 0250 19.0 1.0

01:00 115 105 03:00 19.0 10.0
0110 125 1.0 3 o | 0483 2548

3. EA| X|d 28lo| 5
FARAYRGL T AFAPS A Ak f3 Ey¥oe=w H8Hm, GIS(Geographic
Information System)Z 283} IR H(DIMS AZsta, o]& u)
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Development of Flood Risk Management for Changkyung Palace, Korea

Hyo Sang Lee, Sung Heuk Jung, Ho Jin Lee

The risk of natural disaster has been increasing due to the effects of climate change and
abnormal regional climate, such as flood and earthquake. The need of a risk management
system is raised to protect architectural heritages from those risks. In this study, flood risk of
Changkyeong palace, Korea, is assessed using SWMM(Strom Water Management Model) with
rainfall scenarios(probabilistic rainfall: 100, 200 and 500 return period and observed extreme
rainfall of 1942, 1964, 2001 and 2010). The flood risk for architectural heritage is presented as
the degree of inundation risk. these results are used to build up a flood risk management for
architectural heritage of Changkyung palace. Although the lower part of Changkyung palace are
inundated, the major area which the heritages are located, are in low risk of flooding. The flood
risk management system, which is based on scenarios analysis in this study, suggests a
systematical approach to deal with the risk of the flooding. It will be used as a fundamental
management tool for architectural heritages.

Key words: climate change, flood risk management system, SWMM, architectural heritage



