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9) AAL, 1998, 71FH}, WAL p. 295

10) IPCC, 2007, Climate Change 2007: Synthesis Report, Contribution of Working Group I, II and
III to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change[Core
Writing Team, Pachauri, R K. and Reisinger, A, (Eds.)], IPCC, Geneva, Switzerland, p. 30.
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11) Tyndall, J., 1859, “Note on the Transmission of Radiant Heat through Gaseous Bodies” , 7he
Royal Society of London, Proceedings of the Royal Society of London, 10, pp. 37-39.

12) Arrhenius, S, 1896, “On the Influence of Carbonic Acid in the Air upon the Temperature of
the Ground” , Philosophical Magazine and Journal of Science. Series 5, Vol.41, No.251, pp.
237-276,

13) Callendar, G.S., 1949, “Can Carbon Dioxide Influence Climate?” , Weather, 4(10), pp.
310-314,

_15_



o= AlI7lel "RAR o= of 27 F7HE Aol SR =
o] olu] Arrhenius® A|7|EttE T @olX|i tk= Ae THINCH, o559
o= di7loAe olitsteta HFo] FUkeY 2k ¥ mIt= olEX

‘Callendar &I} il YT AR o] A7]od= &8 uw|#jo 2dstE=

19509 t] 24t o] Plass, G.N.(1956)10% %7] 7|5uste] o] iks}etio]Zo
710938t o|2&a| g Ato|tt, 1% Arrhenius®t Callendare] o]o] HelA T4, A
«go AFIety HFH 2EdS AFstAY. I 3] F okEEa =Tt
2ui7F © AL oF 3.6C7F FUI8IA HEe R EolE AH$ oF 3.8T7F A=
AZLANE g, SR 7] F 0.03%3 =9 olAtsletart O Aro LrA)

% B3E S 5 YUY Wi AR A9 glo] 19 AT: FEuR Zq

=

19609 H7HA= HiFEe] FeAE2 olHT 247k At WEE 7L
< ddo] "o BAsHA] Fred, A7 A= Hokel dH" YIIHA] Ao
20 © T Yilez dotgon. WekEw[A| Aol Milankovitch,
M.(1920)15)0] &Jsff AT HFEAR 7= @ @l B 53 ool 1
€ Aol Egste BidY dARE AR 2 AL 2oz et @ ¢t
AT A= Fey A9 71&717F Wsto] AR WIS dor]al, W7ot 3t
719 ad7h deojdnial Fsinh. 27 FA FASAY AEE ol ]
T Wiz, fAHAE T FAARR F7I7F A9 dAFe dTF=(Hays,
J.D et al, 197610 & tp)o] YA XF7HAE XA HIL Y,

Charles, D.K.(1960)172 E5olA tf7]9 olitsletse] FHdxs HFE &

=

14) Plass, G.N,, 1956, ‘“The Carbon Dioxide Theory of Climate Change” , 7ellus, 8(2), pp.
140-154,

15) http://en, wikipedia,org/wiki/Milankovitch cycles

16) Hays, J.D. et al, 1976, “Variations in the Earth's Orbit: Pacemaker of the Ice Ages” ,
Science, New Series, 194(4270), pp. 1121-1132,

17) Charles D.K,, 1960, “The Concentration and isotopic abundances of carbon dioxide in the
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atmosphere” , Tellus, 12(2), pp. 200—203.

18) Molina, M.J., 1974, “Stratospheric sink for chlorofluoromethanes: chlorine atomc—atalysed
destruction of ozone” , Nature, 249, pp. 810—812,

19) Jones, P.D, et al, 1986, “Global temperature variations between 1891 and 1984” , Nature, Vol
322, pp. 430—434,
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_18_



2. APAF &

1) 7153kt zAdAsf e &t AT

19804 olFRE MEARoE eud 2AZ AsHgtd, A ATHoE
HE o 1009 A A 713ES0] AZE oz 7P 29’ Al7]7F 19804
o o]Fo] HFH deow, ozt BYH AH7t A E ALEHL Uk E
o] AZlole SEAQA 714 715 @AY HEet A= ojME 7]E2 %=
g, ol2gt 7159 wjdde] Ay wt 7] FHstet Asfof wehe] @ AT
7 AR, 7| FH3TE 22 ST AR wAle AAE 92 w2 A
= Bolgten, @2 dFE0] A AFH 2R sty ST sEAMe 2
MEsl SRt 238 HolRe

Karl and Knight(1998)2D)-& 1910dX€ 1995W71A 9] 7|7t F<2to] m|=t 182
AN A i d AP d s ol8st 9l Agez FET v=9
B Hsket Ad W3 gebstith o F 4/ AFolM FAH o4 W 5
e MBRAZL 9es Tk, o oF T Aol F7b) ek

2 slopstdnh, ER WFEELE MY AR A= F7 HEE TR 97 A

p=)

Meehl, G.A. et al(20002:& o7 Fol A Sz~ ENE JusIT, &
A7kast P18k B4 ol UL Fol Ay AolFEY 22 Aol E 3P

2wl Aolm, ol Al AFALY AolZel A&H IF E Rolztw 4

21) Karl T.R. and Knight RW., 1998, “Secular Trends of Precipitation amount, frequency, and
intensity in the United States” , Bulletin of the American Meteorological Society, T9(2), pp.
231241,

22) Meehl, G.A, et al, 2000, ‘“Trends in Extreme Weather and Climate Events: Issues Related to
Modeling Extremes in Projections of Future Climate Change” , American Meteorological Society,
Bulletin of the American Meteorological Society, 81(3), pp. 427—436,
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23) Emanuel, KA., 2003, ‘“Tropical Cyclones’ , Annual Review of Earth and Planetary Sciences,
31, pp75—104., Emanuel, KA., 2005, “Increasing destructiveness of tropical cyclones over the
past 30 years” , Nature, 436(4), pp. 686—688.
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=-,
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A (29 1Y)
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1991-2000

Xz <O 2> 2.

a9 11)2 2001dHE 201097kA]1¢9] 107 FH3|dS ALTFEE A
=3 3 Aoz FUnrt M =4 vERgL, o2 FAE, HEE, FH=

7t s godek 2000l 20029 2003 =0l & HIE 7| E5te] 7

0O

A=7t gYidor A vete 9dle] =t AR 4, A, Wi
FF, FAo]l B HAAL J1BaGT, AF, FA AE PH, A A%, 7

T A, 9 ol =4 7IFHUH. o] Al7|o= 20029 EfF FAF, 20039

1)

of

_46_



g

29 2091480l ==

A

f

o

< ", 20069 HEZF 9 EHE

o fyof, 2002¢¥ T, 2005 5% 5
N12He At dsHe GxEy dIHow e

I

ot 1% FUAYI Aol Hshrk At
| 7
FR
<\/\4
KR g
2 T 3 ) (29 1 9)
(2001-2010)
" 352,394 - 227,815,000
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ok (E 3)& FAstqEH 1981dHE 201097HA 9] F4a] YA ¥l=s
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7] 9t AZTE AA WHAL MER o] MEGY wsAe A

om, ARz F8 A9 AAE =&sh

(A" 12)+= 19819RH 201087H4] 30z +4 HajAE YAYNER e
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£ AMEH HARETL 7B e A9 AgEs, Hetd=2 Uehdd whst
of Wiz=diy] FaHe dotx HaFrrt FA JEEHUT deg FA=Tt
TPNE7E A vdegoy dAgts o2 daqnrt Byt §EFer 7
Y= F2 A9 309 FANEZF B Ao wls WA yehgeu As) A 7
Aol 7b wA Uebga, (& 5)¢ Zol ZFeAY A A T FHajHo] oF
179 ol Fste] 2991 FFFET 28y w2 HFH AL V|F5Hh A= ©
Y 71222 & o 3099 72t B AgEet AAEE FEI] T4 vEst
A YeEhta, 200090 o]Fde A== Fodzt wol WAstE S
B FaAx olg} v AFE BRAoY 309 BFS FHstY & o A
3 A g o] A w2 (G FE=EE I RlErt o2 AzEY B
A AA YetgZo= st 200090 o]F HAT 7EFH F4ER 2l
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o x | &f o /8l o
N ANE | AT B
&9l (2 - H2)
-, 1 Z9s | Z2A| | 100,989,203
> &
h 2 e QFQF+ | 58,573,044.2
3 2Qe | MmA| | 57,132,028.2
4 Ze | MM | 544395484
T 00y 4 AP .
{//:;/“ 511,724 - 17,258,000 5 ccd E - OHA| 52,035’2101
' 17,258,100 - 34,004,200 6 70'"?5-]5 ;S ‘O.L-IE' 50,905,698.6
34,004,300 - 50,750,500
e — P 7 | BYEZ | UHA| 50304311
Kiomaters I 54,243,100 - 100,989,000 8 Z)" —?,;-I = rg 75" E‘ 48, 27 2, 208.2
<13 12> E48) YL | 9 | ZYUT | QR | 47,8493157
I|sjfjoio] A|EE Hix -
msjoqol] AMEE 2, 1981-2010 10 | MZE | ®ELZ | 464415176
A= <ag o>ef 2.

ool ZAZ AAE ZUE ZEAE 19819RE 20109704 3099 717+ &
¢t HE 2 HEAE VIS AFog F4d LA vlE div] Asside] vt
A=A vetgth ASAY A gs) S diste X oA F At
I FHEAGo]l e A2 AFEY ddste] =R a, Ho FHIF g EAo|
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Zhzo ®¥u Bz 3T 0~1664m HE Yely, HFu=E
499.8m AFEZE YT 1,000m ©]A2d APl 5%, 500m o] AFo]
47%2X APHA Atk ol B Hola itk o]Fe AR FPL YFT L
Al ARALEZE RS THsAdo]l won, 53] Faictel IFd mAIES AberA
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o QT AR Tel A WAIG AR A% R =49 gare JHo
2 w2 Aol Brh EW gFe] golt Fubad 94 Al smamy A
We weh Assts 7R d71RARS HESAA AP seoE A%

2 TAH A% WIFRE YHHL Yk WY, SRl vny SN 552
AT gk, ool Wt AL FAANN SAAE WAL REo 37
3 fUHE W $HOR sl X - AAWA] WAYY, FRAWY Bk
gg 2B B fFo] BAZ Ul FUE w2 Sae o] =
o} 6

AR HEAE FEYFOR X o] wobAn] seke] o]=:, AHx] A}

o] =4 Zhedole A4S "didel E21 Q. E=AHAYZ tiZl ZE7F 70m
oli, HHjH2 20moltt, AWAIHY XF3H =
ojye] 5= olFe B ZHE wet FA H AEFTo]l FA4H den, +
SAE W2k AT AFESS 759 Hehie MTHom IAH +IHAE
o &0 Urh.63) AL Al wsie] dAS FLAAHY FHA AAA S
olgt= AFAHU dIH AAHY AT H NEAAY FHizte AHAR
ddol Atk B3 dde2e FA4F AdAFol FAHH A A Y

AL SAYEFSR I= 100m

e

%!

o o] AU ARRAIE TR QI FeR Hol EAXHY FRAIHY
A5E & & A

FeAe F48 HaAS AHEH, 1981WREH 201097HA] 30d7E H Y
B o 399 Yoz Ax AT B T 7P w4 uEhdth os (3H
132 739 1981dRE 201097t 3 Fajde ved ez

62) £ Mol gL 7=, 2003, ZASNA 2002, ZUE, pp. 36-41.F 2 - HYG Zolck
63) kg4 - uRE, 2003, RS the AT AR BT - FBAG 451E TR | IR
7Y, FEST, 39, pp. 3940,
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gm AT AF 23
HehE v AHFAROH, ARG A
FREL AAFORN B

AR 6 BF FAR AT FEA Wl 20109 FAANFOR oF 1

Ao watgon, Amumst 53olch. 20039 Wt 99 119%E 99
134704 e % wulel % Ao FA FFAIME AHHZSFol 178mm
Aol Ftgom, Agusle 39o|g)

)
HEAY F4H B BT A ERe £ W vge o (E 6)F

2ok, AE5Ae T F oHEol F 44.7%, S$7F 40.4%F W= A Zpolzt
A g3 HIH 97 EFF o2 Yee B9 e el s 9o
o] u|ZF2 HEFo ma|do| ¢k 96 5% AA|ste] T T EL R o @

EHE 32 S2HE SREE SHA|
E Rl
N 21 19 4 3 47
(2]
2AH S

447 404 8.5 6.4 100
(%)
rLl-é-HOH
" O;) 1,372,462,913 | 43,768,824 3,590,554 2,586,197 | 1,422,408,489
njsfib|&

96.5 3.1 0.3 0.2 100
(%)

A=z <ad 2> 2.

64) ZFAAEL7IAEL, 2002, A15% BlF FAHRUSA) FEEA, p. 9.
65) 748, 2003, 20009 ZE= FARMAG it AFESHATL BfEFAL STl nd G - AHA »
AR SHCE, I3 - A =14, 17(4), p. 72,
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of ¥ F& Uehd RAoR 7} AYERE FeFY ¥SE ¥ £ Uth
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712¥(1991~2000) el ThA] sk, E7|ZH2001~2010@)00 7H 2A F
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<E 8> ZEXH 104 HAYFZL+TF Hol
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A B C D E
1961~1970 1971~1980 1981~1990 1991~2000 2001~2010
1319.01 1358.23 1450.12 1397.28 1545.97
B-A C-B D-C E-D E-A
+39.22 +91.89 -52.84 +148.69 +226.96
A2 <OB 14>2 =,
CHel i mm
350
01961-1970
300
01971-1980 W
[@1981-1990 M
250 -+
W 1991-2000 _
200 -+ W 2001-2010 [
150 - i
100 - ] 7—
N m
D : T - T -
1 2 3 4 5 6 F 8 9 10 11 12
<13 15> 104 W ZrpEko| g 23, 1961-2010
X2 <38 14> &=
Fewe] 94 Bxrl £33 Uty EA4S 186t (" 15)9 1961
AHE 2010d71x]9] 504 7|7 ZF 10de2 Yol HFst S ag==
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—+—10H0|SE T
1950 HL=Fimm)
--------- 4 H(10E0|SHZ)
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1150 -
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<18 22> ZEXH 7| Hgl ZAE, 1961-2010
(RIMMEH HED X172, AEAY|2, AEHA XK7|2
AE2 <38 21>1 2.

T 1 flel XARE 0| &30 HAE =Y.

(B O ZEAHY 7|2x=2E 19619FREH 201097t 1097 Hd3to
AL T U o2 7 A7HE &9 HIE At A% 7|2
Aastel  E7]17H2001~20109)2] dABF7]|&0] A7

(1961~19709)%] HABH#7|Et 1,06T7F skt o= $=2& IPCC
42} H7FR I (2007)600)4 8Hsl 100W(1906~2005)%SF 0.74C Z7ME3} v
S e dBH7IL 1.06TY Ao w2 X T £ vk A¥A
714 E7IZM7EA 9] AW+ Falz|o] A7|ZHe] AW Har|RTh 0.79T
7b AsstRen, A3 HAAT 2o 7IER o ALFH Adse EY
E717ke] ABd HA7|o] A7|IZEY dABd HAZ|LHETE 1.35T7F A3t
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66) IPCC, 2007, AAA, p.30.
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<E 9> ZEXH 104 F27|2 sl

A B C D E
1961~1970 | 1971~1980 | 1981~1990 | 1991~2000 | 2001~2010
12.31 12.62 12.68 13.32 13.37
16.83 17.16 17.19 17.77 17.62
8.26 8.66 8.76 9.23 9.61
B-A C-B D-C E-D E-A
+0.31 +0.06 +0.64 +0.05 +1.06
+0.33 +0.03 +0.58 -0.15 +0.79

+04 +0.1 +0.47 +0.38 +1.35
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<k 10> 7|21} Z2Fo ArzatA|, 1961-2010

=y HEA | HER CET
dEg | AEHA HET 712 | HT|2 | FN7IR2
712 | H7|2 | HN7I2 | 104 104 104
ZtA2E
TS MA MA MA
0.206 0.008 0.351* | 0.231 0.227 0.206
AL
0.152 0.958 0.013 0.147 0.154 0.197
1A|ZE 0.164 0.079 0.202 0.205 0.203 0.193
Z|CH
Ztoa 0.255 0.588 0.159 0.199 0.204 0.226
24X 2t 0.032 -0.077 0.120 0.077 0.067 0.082
ESu|
Zoat 0.826 0.593 0.407 0.632 0.676 0.612

0.446** | 0.441** | 0451* | 0.781** | 0.698** | 0.853**

0.003 0.008 0.003 0.000 0.000 0.000

Jlob o ox (Mot Jo | ox (Mot Jol X ox|lot Jo|xd ox (Mot Jo|x ox|Mt dJolxX o
mu 104> reimu 1o /4> i 104> riiuu 104> rEimu 104> rHimu 104> i

1A|ZF
7<||EH 0.529** | 0.561** 0.468** | 0.720** | 0.679** 0.781**
2o
0.000 0.000 0.002 0.000 0.000 0.000
104 MA
242t
o 0.548** | 0.529** 0.527** | 0.882** | 0.817** 0.938**
I
0.000 0.000 0.000 0.000 0.000 0.000
104 MA
ox ABASE 0,01 $E(SZ)IM Rolg
. AA = 0.056 TE(SH)AAM T2 g
= MA(Moving Average)= Olsd S S8t

(B 112 198198 E 2010971A19 3047 93y L 7|3} F3F A=

£ olgdlel ATEHS AT Aupolth, BE 7|2 YEY F4F gEL AR
AY RAGRT FBAST =EHUG, AAB 7 A1FRE Y LA
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A3, waoln 7le eI ArE A9 RAERG AWALT =299

g, meola A4 e AuASE TR ¥ ARVAT =EHUT
ozt 24417k Hrjgeake] AL 0885, 1A% Hhgeare] AuAS
L 0.71002 73 9] AmMBAZL Uehgm, A34mwe] ABASE 0,462
2 EYG Fo ARWAY desdon ok nE FAHoR Fostgrt. ol
F43) WA 7L E Aoldle BA §T A4S AETE AuBAT U
Bde AlAkat

7|2 _ HEA HEHAXKN
LA Bt | Sff o HEHAI|2
%To II_T‘_7|% 7|%
L AbThA 2~ 1 -0.018 -0.116 0.025
0| Sff o p—
oo|gtE - 0.926 0.542 0.897
AbTpA 2~ 0.462** 0.113 -0.144 0.282
AL+
oo|zlE 0.010 0.552 0.447 0.131
1A|Zt LY ES 0.710** 0.035 -0.062 0.082
XCHERE | Qo= 0.000 0.852 0.746 0.667
24X 2t AbTE A S 0.885** -0.024 -0.152 0.058
XCHERE | QouE 0.000 0.901 0422 0.760
o ATAFE 0.01 TE(LH)AM Folgt
* MEASE 0.05 FE(LH)NAM Tl
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ABSTRACT

A Study on Local Characteristics of Damage of storm and flood in

Korea

Yoon, Cho—Rong
Department of Geography
Graduate School

Sungshin Women’s University

Since the industrial revolution, a tendency of increasing global mean
temperature and a changes in the rainfall influence, intensity of
localized torrential downpour and typoon, we can imagine in the future
these unpredictable natural disaster becomes a problem. An extreme
weather disaster needs not only national understanding of disaster but
also a microscopic disaster—analysis in region because it is very
different in damage and pattern by regional groups.

This study analyzes a regional distribution, frequency and variation
in the amount of damage when a frequent occurrence of serious
disaster happens, We can imagine future disaster situation by data
collecting and analysis with 1980~2010 year's damage of disaster.

Following to this study, the amount of damage marked relatively in
southern part of Korea in 1980's, the middle northern part in 1990's
and the eastern part in 2000's. As contrast cumulative amount of
damage with frequency for the past 30 years especially Kangneung

city is the first in variation,



Accordingly I selected Kangneung city as relative more damaged
region, analyzed trend of change and the amount of change by an
important climate point, a precipitation and data of temperature which
is related to a damage of storm and flood,

From 1961 to 2010's in Kangneung city data—analysis of
rainfall—intensity showed a trend of static curved line and this trend
more appeared on a large scale at the latter period than early year's
period, According to analysis of temperature value, the yearly mean
temperature rose in detail, the year's low mean temperature was more
higher than the year's high mean temperature. In the interrelation
among the amount of damage, rainfall and temperature, the amount
of damage and temperature values have a little connection also the
amount of damage and rainfall values have distinct static correlation,

From a gradual recurrent analysis between rainfall value and
temperature value, it becomes possible to conclude that the year's low
and high temperature could influence to the rainfall and by a gradual
recurrent analysis between the amount of damage and important parts
of weather, the maximum rainfall was selected only as a wvariable
which could explain the amount of damage in Kangneung city.

This study has a meaningful point in some aspect., The first point is
a good grasping of a natural phenomenon from use of 30 (1980—2010)
year's cumulative amount of damage. The second point is an annual
pattern analysis of a damage of storm and flood in decennial unit,
The third point is a matter of scope. I selected heavy rainfall region
not by a large region administrative district but by a township, and

analyzed the amount of damage and frequency of occurrence in that



scope.

From the analysis of damage pattern and cause explained the
meaning of past demage of storm and flood and grasped the important
point of weather which actually is considered to influence to the
amount of damage., The limit of this study is could not consider the
change of city size during 30 years in mapping and could not consider
humanistic environment when estimating the amount of damage,

In order to make up the limits if study, it needs to analyze in use
of regional index whether change of regional weakness will relate with
actual damage of storm and flood, The preparation to scope the
damage of storm and flood from considering of regional specificity will

be necessary in microscopic view,
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28 NEAZE ALY 29l < mm)

s A2t 2A| 2 ENEDS 6AIZH 12712t 18A|2t 242 28N
1961 209 322 417 645 82 89.6 103.7 119.2
1962 344 484 534 59.2 72 1204 130.5 135.8
1963 26.4 481 68.2 95.9 1217 1449 153.8 167.2
1964 186 281 341 59 107.1 126 1318 159.2
1965 21 355 54 65.7 101.1 1128 131 1771
1966 306 482 56.9 656 86.6 96.1 98.8 129.9
1967 195 314 436 75.7 1144 1293 1344 1726
1968 30.7 56.6 713 98.2 1353 1724 183.7 2214
1969 234 3838 536 829 106.4 136.5 136.6 1414
1970 256 413 56.1 108.7 200.8 252.9 2738 4082
1971 39 656 90.1 157.3 2284 285.2 3273 3616
1972 352 52.2 717 105.6 167.6 2343 2923 3271
1973 149 253 333 53.7 722 91 9.8 102.2
1974 185 312 469 80.5 105.2 125 1384 173.7
1975 226 251 357 478 736 1117 137.5 226
1976 32 543 629 835 104 1284 1684 246.1
1977 156 292 374 449 63 746 793 87.9
1978 1638 27.9 36.9 59.2 911 104.5 116.5 180.1
1979 294 337 432 532 763 842 88.9 951
1980 372 386 486 62.7 88.9 98.8 106.8 1373
1981 26 3538 50.6 818 1283 1604 183.5 2124
1982 43 78 96.8 160.9 2118 2389 244 262
1983 275 31.9 353 51.2 59.1 793 87.1 95.6
1984 231 381 492 85 1489 215.8 260.5 399.1
1985 534 1026 1226 184.8 264.1 276.3 2764 284.7
1986 392 59 712 97 1217 130.6 1426 1545
1987 56.5 1034 139.2 2018 247.2 265.5 2706 2706
1988 33 429 456 68.5 841 1236 139.6 2347
1989 175 281 391 733 116.3 1378 145 177.2
1990 222 375 53.7 93 1715 252 299.7 4307
1991 283 363 433 702 107.8 1254 1384 175.2
1992 437 472 50.2 59 803 9.6 107 1333
1993 283 432 67.2 107.5 164.3 2111 223 2305
1994 41 69.9 914 119.8 169.2 17838 181.8 188.5
1995 242 336 50 56.6 715 75.7 76.7 1489
1996 296 324 399 55.9 915 1249 1349 161.9
1997 315 43 55.8 735 771 81 811 939
1998 26.7 313 435 727 1106 1429 1714 2418
1999 25.7 365 476 74.4 119.3 165.3 217.1 283.6
2000 20 334 386 461 66 913 1118 185
2001 27.7 328 36.8 49.8 87.8 973 98.6 1234
2002 98 154 2275 3995 576 8135 880 897.5
2003 445 88 120.5 193 2515 276 300.5 308
2004 515 73 94 125 167.5 206.5 2445 282
2005 385 645 765 1215 190 2415 267.5 271
2006 64.5 129 162.5 216.5 2755 289 305 317.5
2007 20 30 479 58 102 1205 1245 1355
2008 485 64 745 9% 122 173 189 2435
2009 29 52 65 955 1275 132 132.5 1455
2010 215 35 37 58 74 74 100.5 131
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