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Y (A 1%) - Durability

i8S (¥F&) - Response

SM(B5%E) - Disaster prevention
SRHCHA (B S ¥43R) - Disaster prevention measures
WM ES(Bh X &) - Emergency supplies

YR (B X EIMR) - Disaster drill

2Y4(HEE), Tol(#E), %H("EE) - Damage
£4(#8K) - Loss

OI(R2), Y (REM), ANE(REE) - Safety
oIt (RE2EE) - Safety management

ASN NIH(HEWRY WHES) - Resilience

'Y (#%F5) - Prevention

%% (i%AI) - Prediction

29(¥2F0) - Mitigation

N(EH), |ANYE(FEtEAKRE) - Crisis

I8 (Eky), Y8y (FEkt), EE(ErEE), ABYH(ERMKEE), fE8e
A (7EREER) - Risk

Sa(E=), Na8(F=), HYEGFE) - Emergency

R (X 2E), MESEI(K #EAKER) - Result of disaster
MY (K3%) - Calamity, Disaster

NisH(kE) - Disaster

M2 A (KBEER), MHLOA(KEER) - Hazard
MY(ER), 8H(ER) - Reduction

ZH|(#4%) - Preparedness

HAS(&/ME) - Minimization

NtY(AE5ETE) - Vulnerability

M= 2OIN JOAStRARCl BES NRASZE SE91 U= SMYY £
£ GHOIG. o TPt MHRYA(KERE, Hazard)dt FHNAY(AEFEMH,

Vulnerability)?l 33t Y=o W2t A SE(Febzkag, Risk)°l sOIH
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O, O3t QIHYEN ooHAM 1M, 0t FH|(%Efm, e,
Preparedness)atI'_ %M S (¥fFE, Response)dt=U°l m=tN HuEo
2 24815, Damage) EE ’._"é'(? %k, Loss) ¥H=E HBEHE HolH.

o|FhE= Ot £E2 BxOpgol g AL 1.3 BR).
Disaster = Risk = Damage/Loss =  Recovery
(XD (bt (EH)I(1EX) =B
(KERAEE : #E)
it f i
by Hazard((EZR) by Preparedness(Zfi) i
= ? Response(HFE) i
Vulnerability(fe%51%)  BAKEIR2 £/ i
& = Durability (it & 1) (FE=18 &)Emergency R.
(K R1EE)Improved R.
(#PBh1E E)Preventive R

I8 1.3 Aol Mg 5e4E

=

J8 130 22 JMATHE FY A SH, HIFY F9E SO
=]

=y
AOEHIZOl 2y fELE B2ots HE Aol 2 Y”OIH.

@ g3 2= HTY MAH2LASS AHEMH FIT(ERE)U 2R(FM),
2% MHoAoL, HEty F

L

@ BYNI TofEel £ FUFRGEN BE — AYTE, FHAN B
B )% NAZ FRHOISTE, NTE, F2IE, MU NAE, HAY
B - MM, AL, B2 5, YHEN NNE 59 oA, 59 e
e AL R ¥ 5)E BN 1 NN(REE) TE 47

(MAME)S MAH22ASH Hwso] ABIRRSY HE & A=A R=AE




Oofsjo] HE 4 8= RS2 T=00] “QEYH” 2 FEBIOL

Q FEYEHE ERE AFoH NEESO WM SMARS S5
HIHOE OH|(FE AT, YESA, NTRY, F2EY, WESH 5)%d
ZH|steor 2 Aot

@ o|Zel ZH5D oo DSH(RIHYE - &40 24 ) 2
SIH oS Tot AQMS2 28 g TR MUASMASS TN H
SHOZ A% O¥E A2 NQUSY ZT| APYAE L= YoF 2
Ao,

® Y WO WWSH AT WFYFEO| WAN NZHo| X
8387, WI=P, E= oYY £FY =S WO MABCOF B X

ol FIN U 7§

o
NClot HYIBANNEC MUSTOIN BWsts tgo

rir
e
=
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>
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)

apmol goig e Y
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w2t (Safety) + fEb&E(Risk) = 100%
¥=
fS#E1%(Reliability) + AR (Uncertainty) = 100%
0% <R2M%, Gkt <100%
0% <{S¥RtE, FRERME <100%

J8 1.4 oy fgsel 2

FAAT = NF FHE AW AHY A= X°IEL =573 l"°| ARl
S°| MeIAFAN £¥2 F= ROIN MNFaY IR(TRA)H MR
242 Bdt= ROl OH2Z o[ flgt HEFMO] TAS E'a’"ll‘.’_fﬁl.'_fal
o SEHES 3Ot HEZ R2= MEdH

YMATRY N22 UF MY YA AL HEY T2 ¢
NSRS YZEL ZHOH, BMAMEUZ JF2 AN FTHA RO oY
= B R MTION TSt AOlof°F @ AOIT. ofFpt BHOIN EMATH
22 FHE BFY ARSCIOOF g1 NEY O[R, AHUS, HHETETS,
a2 0 HEAR(SF)Y &M EOoF 2 Ao, FMATHE JF2 ©IE
o HYIMESS AASt= RO[o°F @ ROt ERE FTFCA : 2
MAGRAFRE), FTUMIEAHRK), FAES ) A8C NS
FE YYY2E, AN, TE A RZT 42 SHAM FHO M Of
ot NEE ’c‘J’éai"ﬂ St= &9 EME(TSHl tHet YRl oMy 2 H
Yt HYy 2, MY AT AY 27 F)2 MASH LHt= ATS
S, ANEIEC] FOidts HAND YMAMPE JTFO| 2AB HOH. 59
LRSS MEHEAI™EE ot RSy BFOl R 2 MBSO 4% H
BNl 282 & RE MHE YF2PA EEST 2P Ao
@ 2tM

“OE” ANE RENCE Fik:s 37 (Indetermination)lts EH

b gl £OoA|Dt [jyiEo] HYNMOZ lg'ltE =33%° mEE 8os2

O et O ASET UL oM B2 WOl B2 NNzl ZH
E HASHE § U0 MEES RS YHNY 23AYESC| WEY FHE U
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BT m2o| AESel NN R MAN 5o HEO| M yge Be

SIEST UNS AATSO| HEY
“OH” olRts 3Ot fE2

oz H
30
fin]

o YU FAHRGLE B & RE SHOIT. B2 MBES AT A
N T GE OE TR REL 3 Fe LRE AT HIL 2
(Hof, 1991).

- QM2 RSt At REISIA] BOtM OpZCl WOl = Y

- 22 {EOl A= YH

- QM2 ot QIEot YHO| =ESA %2 F 2He =B

- 22 BAH 2O WSt WO AGAele A

|,

L FEBR(MEETR)IN A

XY oML BF0| NPols FXEQ 5HOE FYSD . OEN
o2k BE 5 830l HE 4 %= FREL T Ul MY H
A ofF MFD AZ°| O|F EOl Aot FTBY NN SHOINL BN ¥

x

N MTO| oEjME SES 7T 4 Y= HOZ TXEY B NEAY

(Reliability)°] J2{t ®Ee| spLo|t
I\|§|A‘I° N]I“ SIE EE 6“/\10| Ell:l' i%

ro

52 O 272 Q19N AT YEe
RPN W2 AN HES SN(Salely index)t B
o Bo| MSEC| YTk WAN MY FHE HAlY AT AED o
AT 98 & 27TE TNAE 1.9 UI2 T 4 U, 2
g OIMAAE TSt 292 Proske (2004)°1M ot B & L,

o

-4 oo g JIJ
rarz

FH

1.1 JCSS MIgMT 28t= AITAIS 4 (JCSS, 2006)

/é[["'ahﬂl.ol I\I'Il‘/\‘l

: 8 s =8
N 3.1 3.3 3.7
3 3.7 42 44

68 42 4.4 47




oINS CIE HMWEORE Fuzzy AEWFOl YT O
TFGOING AN FYEE HOIFD AUt

[
o
($))
rr 4
-1 HI

Human night “safety

oAy 2N e =

Government guly “safety

FHO o229 oM

Hisk-based safety concent

gize] et ot
Possibility-besed salety concept

Ned e 2HEE
Fuzzy-probabiity safety concept
RZEHe] otF I

Exact prebability sately conceat

’gsﬂ’_f LS PR

Simpified probablity safety concept

oamEntie] oHfE

Semi-probabilty salety concept
SRS AMWE F
Salely concept weh glodal salaty Factor

HAF QAT oM T
Empincal ruies

¥Ey e

rnr ©A
r=d
HT
i
rir
MHE
rQ
r
ro
P
=
muin
Njo

1o
IR

I

BOOIT. MM =R (FEbg B AR,

Yg| FYUZ AL UANTIE

I
rir
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=
iE
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o

o2

2

4> B2 0
12 rr

NN s= A[E, R2 YYHEE UEHC. o/A2 ATZ
Olffsts Roll= HESIA| ROt Y2 ATSIHY of4B 2T, T3
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2 QITHO| st YA ofy
OIMI} DY CHES| FoEL «0129 MWOH(Peace of mind)” °lY

[y

“eo=HEQ ALR22(freedom from threats)” &2 WE2 13310
°||:|- OI'I'IO I\IK-IIE EI OI/\[ O'III-| GHEOI IIIIO 0||— J_I_

Ié M

LOITIAM AllIOILt OHA] 82 Bg &2 A AHIE 09I A= Aol
O ofHel BECZE “QH™ oF Y22 (hazard)H ISt YH(Danger)
£ MM %M AtRE O oY AESHAl B YHIE HEHE Aol
ANZ N2 AYQARD ofY2t QHHO| B GMNEBFIUFAT ESHD
e Aol

TREY ZTHO| BISIA| BRAHA St OHMO| LS PIA2 ARRE §
of IF2 Hor B WEOl FZEC o oY ATSHAl B =M
2 RoIH. H3°l AZE2 189 MOl HFSHH Ao We INS2 MY
o2 RO, oM I82 MEN [ B2 ZEE AN BAINMT 2¢°lH
fa9 Aol 2AstS SHM, F ATS § FHHOPT| YN AAZ AHES
HE ANOICL ©Fft RE ASS 4SO “AW” 2 “AY AJERSF

o

(Freedom of resources)” Ci “'—.“769 = (Degree of distress)” S0
6 &

o [T ZEHOIN NNVCHIE 1.

g ,
] - 1,0
d e
E! [ oD
D 8
m —
g = =
E g) 3
i =
g = 83
§ o Danger
0,0 >
Faar Peace of mind
=34 ) Orgel =3
Degree of distress or relaxation
Disaster Ne. —— HAFO|L} O|A9| WL
Ao HER -L:I::"’:‘:_:‘“ CL TN RTw )y

J8 1.6 “MRe MREE” O “HF B~ B4E S AW T - A7
N OOHHZ2 N2 N BHEOIM  AIXBICE(Yerkes & Dodson,
1908)



FIfStO M NN B O] Ut BAZ ABE 4 R B
¥ SINE MBS BN 2 X B2 % E Mo NN NN AmE
oYY T, HEO| OIS MEOINE A HY 32 ANH (R, B
¥3, 93 22 X 5)2 Wue 3 8

AN OOt WEE TS WA= WOl B 4 Y= R BOND
NEE OHOE Th= WOl B 4 YN LB AZEC q¥RSL o)
mZo|ct ofF AN ool glpeAEo| QIdte] WSOl oiM Hrjel ot
MEHAHHS)S RLB & AT GO, BWUE oA WY 25E
ANEPOE NSO ofFT. WAN NN WEOINY ‘o & Y
O ige] “OF” of CiYSts ROl ANl Bt ANE ANl & FL X
2t
2 98
1 §olel A

UM IFURO| NFEE O[T BE Mol MIBEL AN F7Y
D QT MOl TSt 2EO| SO YBIME IZClolt MSAEE X
8310f T ROICh YIEOY AR AMNDEA oL FASAINE B
OMYOR WEHD AT FEMUINE OFP M| T2 NAWTL 5
SN WZED QNP AUNSIME TN UHES AT AL,

Covello & Mumpower(1985)°l MZ2M ABVEMS QIot XX HE
MY TH2 MAX 3200EF Tigris-Euphrates HZIN 4@
Asipu 23 9ot Ao, Asipuy BE2 BZAT HHAIMY AETY

I:HO

EOFE AEEC AT BE ENZ AN YNBSS oHD Y

M Hu mo ro rot

Mo 5Bt M9 A|(}gj—\)°‘|:[ NFo2= BN FET| MHA
ME2 OSHMAIL Oracle of Delphi(2Tf°|] ME})

AMTER] A=A BSRREE

1
I3 3N DUNQ YBS, YD AR

4 I 2o si2YPY F9°l & L
£ J930 249 5y 52 HE M22 8°S° TS N7 AEet A
OILt. FMT A 22 wWETEE WY 2WHY £

HoIRG. o=



26 F1E Fif

IENMOE SYOIY2 HYIYED 108 BT o HMCDH SIM9YECH=
5Hf ¥= O HIMCHGanshof, 1991). 22 A2 11M7I2 128719 &
OIN 2HS 4F2 EAC. olf] FAYTE YAl Y3HI(FE
FoF Mol 7ol AAE Ao, £E2 EASC 1M1 1009 Fotel
FETAA2H 14471 °123M= 3,000 % CI¥2E YFstH E Al
Ct(Heinrich, 1983).

“8> o2te Hofel X HIAM2 O|EE Z “Risco” & “Rischio”
AN & £ AC. °|E2 “9IEYEI(Danger)” = “HB(Risk)” X222
“Rischiare” ¢t “Risicare” °IM gt HOICt, EOI2tE ol ATE
| MolE “Virtu” & “fortitudo” Bt Bl MEERE EOIT(Recchia,
1999, Mathieu-Rosay, 1985). 16M7I9IE “&” == &°7t Roma
o191 Wi Mo AIRIen o Hoo st §E° FFHL AUH.
15984 Venice®l Scipio Ammiratos 19 FEFZAS EMtsYE 4
Bt f%HM  “Rischio” &= 8°9E MSRMHE Aol E2 9
Giovanni Botero & © & AgSIAE AOIH(Luhmann, 1993).

glgol2t: =l AN T OisiME oMY =2 Fo|H. B2 EHE
ol HBM ggolZt= &2 J2AS  “Rhizia(Root)” 2t M P
o= 9 M. “Rhizia” = T2 YHFHE TOICL T Creta®lM
O @] 89 MAfE B HHZ X5= “Rhizicon” 22 HYEHYU
Ct, M2tA o ol T2 “LiFRE" oMEE Qs “HH™ OZTA|
StHl E AT & T2fiel Y2 YEE HeE HWEH H Aot
(Mathieu-Rosay, 1985).

LI sMES2 A Persia 89121 “Rozi(k)” 2 MHA| H&E
st [ACH © &%= LYY U0 2y WH T2

rro > mn

ot 2
N2 UELRAT. °] &ol= Mo ZEd= AoAE A T2 22
“Rizq” = HMI=IRACH(Banse, 1996). Spain &°2 A1} Africa &
“Aresk” o T OisiME MEstT|2 oot

o K A

o m
L2 Tr ro r=

2 gl o)

“QIE” olats gopo| TiIME o WA WEel YT IWSe 1P

ro



BECl WYE ®AL I gNo| s XEA WM HEOI
Renn(1992)°] IZiol gt CIYet BESS TRl Lo Fystn R,

. HUEYN BY

. 538 WYY BE

2 e oo
0 o2

3 99k Weichselgartner (2001)7t 471A|2 EF8t AT AL, H13
AN” O

SC SUN-AYN ZFAOE LEHH HOZ PN 9N A% o FH U
20[T}, A CI2D} L YNl WEHE NG,
R=C+ P (1.2)
oM RS “E” & UEHH, = SEQ HIHAYN Tt BINE
5)9 Mol p= EYEY MEOL 22 DE 2AES 17| OE O
S NG, 2N BPNOl HI= WO S T ANt T2 ANE
I ANOIEA AMMUN AMNOLA| ANSY SO LIEW 4 ATt
Sy NEC ORIAC SZANT SNl S CYS AN 0|25
2 NgY 4 QUCH 22 WY HEES HOZE SWUAE WY Holot
T3 Fuzzy 44 Grey 4, 137 AEZD MEE psoict MO 4
SE SN 2%e| AT IS DASS BHo| Dgo| ALRE EHEY
OjQ oFT| GROITt oA Ee 1| f

tAl(Outliers), HE& AE Z2
PARRE 3o 31 3¥2 M|

¥ NI 4 U= ANE

J2
u
o

3HE At&(Multi-mode data)

NC 20 orYEr 22 P

— m
2 rlo rir
4o

d

14
]
|o
Hu
o o9

it oo 2MESS THAID A= ROIG. °l3 ¢ 22 HE2 o
SH=Hl RAOIM flgel gt 2 MY HEZ Aoz gIjo| At ofgt
C|RFZ QIHM ARIAARS] YT Y| it 189 B2 13%E AY



28 F1E Fi

of TSt AN SAL B8N FACE HFEE= M2°l #ECl BLf ROl
o

Ki3o| #E2 A QM FM(psychologist-cognitive formulation)®llM
ULL Ol “FHN UMD oM RO AMNSHH MFE Ho|T

ng 2 AR
S OF o 1Mt gl NEXE & A& MIsE= Ao, oJAL 9
o] BE EBRES 7 HEO| 0je HFT 242 A= HOlT. 9ol
35| FHAQ MOLO| M2= WY HOICH TAISE 2ot Y4HOl 9
YS9 ImEm LAY dAstE £ U= Aot
WHAOl Y FFO| WRAo[AN FAID FRAQ Y MH2 HItH
N 2 I ANE 2O WAAMOI HOIT Sandman(1987)9 FeAE= “9g
= Y22 + HAN22(Risk = Hazard + Outrage)” °l & R= Aol
CiZo2 A[ZN QIEFET st o[RS AAIA mgnt S1Hst AtiAY

o2 EfOl ROl AEEC. Ol 2 AAWFY2 FFOTHL UEE AL,
AZM EAHE NYYHS MANA ART B2SIL, FLE 2EAES 9
M| #et AR 220y,

BOE flpe 2FeN %2 MUNY HE ¥TOD 4O IREOE o
SIAHel BSYT NS G2 ipmotel o] CECH: Mg AN

2 AoIG(Z4e MEH £Y Het BX). UM BT HY MEANE &
2ot AS° =2 RS2 HE £ R BL 3 B 7 KM=
oo,

a
oI ECIt= 80l YB24(Hazard)2t IBYH(Danger)2ts 8°
o U2 TS WAL A AB2LZE &A= NTULE FYm:= 29
WH(ARHE) SUIMS MOHS TMofHE offf THO|L My M

ANKOR QAL MUK, SN T2 NN T2 FAH AYNO|
2 4 s MYERY AT U BeL0) OiE o N OE Fs
of YRB N °f FEZB FoITt

UNMOZ QHeAL NBSS YU UM SFHY 47 U A2
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W oENE, EME 22 ROlT 13 9EeAe] NULTO| MEEC| k3
VLIRS L
_<|>_|gArE||= anoz = 1} HIS|Z HIA| Or= AIGIO|Ct BHHOZ g
HOE ST Aol T oy Q= ¥
wyoz E% SE 2 %IQEI JHRASL QMo WHOIRO| MM
N
T

£ R0 2 2E THEN et oI

ool YIE2AE DIMel PAE SEHOIG. O[O MdolRE RO B
2 g Z2 20 B2 A8 NMA2 ANYEe It AETY Fol T
2ol m=tM BHedl B0 B2 Y /AP0 HE HYs 2 & KH

N (Vulnerabiliy)® HEHS 218 ¥ele ZOUE S 19| o8 59
M 3&3%= &°°It. HAYOIEE §°l= S Be ot BEoH
R:f(p7 A(p Vo, po) (13)
o| WSl RS B, p= MYl WUAB, A= BNES K o £ N
gadEorel S8 NN, J81 p = NMYEYEoe SME0 LB
= SES LIS,
o wyNS o2 TN AYel WYT SHEC] W YUE 4 K, 13

L} Hyolgts 89l CIE 8OIEME SN3| Ogdt FoE M1 UG
(Weichselgartner J., 2001, GTZ, 2002).

Harte et al.,(2007)2 £4%24 D ° 2159 SN2 HAY 1E §
SOt YHE NoHstAL

4.

V= D dt (1.4)

Lifetime

+XE9 N[EWHIE(Eigen-frequencies) f 2 BidtE LEE £

o
rlo

30
1



30 F1E &

peq__ Jpamaged (1.5)
fNon — damaged

Ot L2 Hlu

g I II’*I -’.Eﬁtﬂ HAYZ 5 H4(Loading factor) A
o 213t C3m &

V*:/AID(/\) e (1—=N) o 5 (1.6)

A=0 Max

Ly

T 1.79MNE TN 2 A oA 9
Aole] B TMNSIEE HolT. IXBY BN X

M= -T‘IEQI oflte] Heter IBILF SHHYEIMS A8Ye BHH=

i

D =

@ D=1 Limit state of Ultimate load
“E’ A saenviceability bearing limit
. T o 2ol BHYAEY state
= wEa AL ER LR
£ 3ot
%E
T
]
0O D=0
A =0 Load parameter A =1
53 24
g 1.7 524 282429 o : 18H9 d5Ree 122
o SME UEY= HM 0Y¥ES 5EeL=E MNYLRE.
&2 A& UEHCH(Harte et al., 2007).

ZaM(Robustness)2 FoPyel BrLfoo|ct, Sayel A= MYl o
6} EE[ nrg KiEE % "F g{g Xolq BIAINM O -|||:H7(| ofotr

= S=201- LM g% Oﬂglﬁ
oI S{Ho| hipt ANARC] MESHOID RXZ9 F¢ JAY2 FNED §
oo|L} BH MotF Z2 JPTH SYIME M| 52 & £ U= ¥

BE LEHT
ZMY R2 Harte et al. (2007)°1 231N H3d &0| FFetzld RG.



)\Fail

R= . 7(D) (1.7)

)\De sign

MO Vet BN R AMje| 220 Cfpt Yl 2Hstel EXAE 2
¥2 EFSE NNl 2Hot L 2 Uck(Harte et al., 2007).

olFpt WEo= 242 AIENoZ MUYl 2Het Hgm AR A2 4

mE Aol

@ YT B3y

fsEe] FSIN A¥(Damage) U AHT Whst= X 2o 2
N2 LA 4 Ui mole BA(RSOIZ : Difference theory), OIF #9!
of 2ot g 2

|t 3% oS, off AFHOIL SHO| 2ot ¥F2 UL, NS o
A

4 Ju Al 24 522 oFja & UH. &Y gt HREE
o FoYS2 HE9 MEROIM HNop 2 & RO BARINE &Y°l==
BTt O 328 M| WFEOIL,

JgoE S9%10 MAl: &42 8 28=2& 24 =0 J3Y
“E2° % (Disadvantage)” 2 ?I89 2RZ 20, o0 AFHARCl &2
ASOIEA %M 25T WEOIH. ©f CIEIME SHEY M F M
HAED & ZTEHOINY AT CHE BHAINY DRE0 =04E 3 5
HNE2 TNE YaSH & RO, °1F &Y2= 3Mst= RoIL. °f °IE
2 NI FZANEE TFAIE HwstE ROIL ZrEBett AES F9 &2 A
S2 ol UAAl B= RO, AE SO OIHSC| AN HofEH SHE2
H oy A@EA Rots RolH. 2Fo WHEAYME 2ot 4 13
Of @ WO A YO ASHOE SYOE OOAl= A2 ot ROl
o “25®” 2 FA= 2 HEND YHe §Y82 XU ROH. F

2982 OE MNESY NEHQ HWE EEStE ROIG



2410 222 Aol HE AE TN 2 & ?A}'AEL LEMNYS NE
T M¥El gg9 224 o S “C” gE2 Fo UMA EE o
BEIH= A= “B” g2 FRHU ° Hrc S¥sS2 Y7k &
HECl LEA] WS MO Bt OJROT Ko, “C” o2 B2
o o2 E02 EZ NOIM og TAMO| St MAIEES 272 AHolH M
NEE NE ¥ SN2 S80I G2Y HEY RolH. o829 TdyHol &
Foitt ZAEE B o2 OTs “C” o2 B2 & AE HOH. g=9
BT YHO| CMStLE o Bt M KAAME AT BISHAl BRATE. =
240 STt A& QOjpict, J2iL 1 g2 N o e 0 & A
2 Ao|H. £4° aAHoHEE 2382 ReE Aol
(5) el

StHOo = MSH(KE, Disaster)= ==& ®OF of2t YUt

[ == L = é
£ A% EE AY(EROD. AYZE UENOE M= HH 2 IO
AYel TSt HOE DI St ROl OfTh YHBAINE EANY YL
BR[| 2O BN AYEAR OE A7 MFE 4 = ROl
FOMYT WS O WEO| AT BN AYLE NSV TS MmE
E oIt AEM o I NS GDPY WELE EAD A¥2 § 4
Ut WHEYFEUNE Mool 2ot 240°] GDPS 10% ¥°l °l2= ¥

I

27t R, WEMNIEIME 2 @#ol 3%E et ¥9E ¢ EEH
(Mechler, 2003).

CIE A2 MAE H20f 2 HARKYOE LEH{E= Feo|n,

° 100|:H OII\[QI I\tI\I'KI- I:IH\II

o MFAMO| GDPY 1% °|Y &M

o AT{YYS W2 J0IQ LTt 19, oY LY
T

rlo

o 10 olyel MY

o 100% o1¥°l el YL i
o ATYY NE

. INYTE LY

Olo



F1E Fam 33

oI K| ABjel TSt el el g
B UN2 ASIE 4Bt AtRlel TsE BT, wEe
[e]

of AN, 13D Pt AP} st AR I

Xolet, FINQl I &
24, AN 2

N\ - = Fo 10
L4 U 5ES AT 4

2{
YRYNTITES 029 S MoteD ot
“Fel= 3o AUSAT FHUSD VA HYW YT yo| THES
QST MAINS AYT INK T NN NAUUORE BT 4 gl

g =52 Aol
200089 ©l3= Schleswig-Holstein® BME(ZTEME :  State
Disaster Protection Law)2 M1Z M1Z°INM MSHE “BE2 HAN

5
Aols W MY Be MBS AT AN 3I2 UMD 320
RAre] AL HE NS BB SHHLY I FRO| AN I, FEY 2
29 £22 WNTRO ATY oA o IHEZ TS NI s
ot Jaigt Atgolct ”

02 ¥oZE Quarantelli(1998)0M ROt 8 4 U 5 “Apgls o
NEILL JES| BERID o1 ZM(NGOIL! NGNE H)UNS AYOE A
% S AN OIS EHTC, I Ael W E¥O2E D oF
o Lo, @ FHe 7T, @ FHY MY, IAT @ FHY NAAN 5
of UC” TS ARl AN FIACIN NFE MYOR Bt Bl B
e 1gof SRXN0| SN YOS BD AT FTO| TN Mg T2

ago N 150 YUE YHOICL™ (Krebs, 1998, Porfiriev, 1998).
=]

FoEY HMNY S42 RZHEHL TFO fSt 2YOIL. AfclE M
ol =EE AFSCOIH MRNAROl FHO 32 B2E o= Y8 A
Dot AgOITt. =M B BAE= H2 +4 H Z2 4N H W= A

o

oM AOINE MBI,

DN AGLHO| HYME NAH L2 RN NAHOER O
o= ST B B AN Bo| NEY
4Nl N NAR| Zeslls SiAg

L

222 APl 22 JAE “Tragedy” ZIM {3St X2z o 2

rlo
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“FUAY HY A 23
H

% et
Uzt 22 el M22 wHe| ol 8 4 i XOITHEder, 1987).

1.5.2 @38

O EANME SMIAMMUZ TH BT BOS2 FAYUH. ° 8052 A
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* The Hyogo Framework for Action(HFA) is a 10-year plan to make the
world safer from natural hazards. It was endorsed by the UN General
Assembly in the Resolution A/RES/60/195 following the 2005 World
Disaster Reduction Conference.

The HFA is the first plan to explain, describe and detail the work that is
required from all different sectors and actors to reduce disaster losses.
It was developed and agreed on with the many pariners needed to
reduce disaster risk - governments, international agencies, disaster
experts and many others - bringing them into a common system of
coordination. The HFA outlines five priorities for action, and offers
guiding principles and practical means for achieving disaster resilience.
Its goal is to substantially reduce disaster losses by 2015 by building
the resilience of nations and communities to disasters. This means
reducing loss of lives and social, economic, and environmental assets
when hazards strike.
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B2 1.1 ATE(1916-~ 2012) I 22w - Mg, 20128 IE
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AT (%) | (ma) ) (x2) (m2) (F2i) (xigd) Aigi)

111916 50,250 [ 26,549,677 14,673,728 | 24,044,692 847,181 4,348 66,199,626
2 11917 15,390 | 12,180,514 5,944,799 | 3,826,281 649,672 74,963 22,676,229
311918 9,127 | 13,463,881 18,498437 | 26,242,814 833,888 13,959 59,052,979
4 | 1919 25256 | 7,118,036 12,050,868 | 7,241,922 127,663 45219 | 26583708
511920 | 1,264 82,393 | 32,976,227 40,514,507 | 33,493,018 5,367,399 305,067 | 112,656,218
6 | 1921 8 13,310 | 2,867,597 779,080 | 5,240,928 49,66 270 8,937,539
711922 106,253 | 43, 538 166 27,046,495 24 253,910 3,939,491 96,742 98,474,804
8 11923 43,208 7452 11,780,832 | 7,402,820 92,838 37,992 20,219,297
9 11924 63,319 531, 350 5,927,990 | 10,038,645 458,802 2,634 16,959,421
1011925 191,647 | 160,417,145 30,678,037 | 61,953,757 13,831,345 82,619 | 266,962,903
1111926 94,149 | 4,935,172 30,529,483 | 22,001,492 18,855,883 19,305 76,341,335
12 11927 7,148 557 674,797 | 1,091,172 7,795,787 272 9,607,585
1311928 6,602 71.684 239,205 918,745 2,981,206 684 4,211,524
1411929 32,108 509,410 6,189,794 | 2,618,231 3,097,739 13,115 12,428,289
1511930 168,142 | 3,091,431 51,374,269 | 40,139,594 15,121,924 46,930 | 109,774,148
16 | 1931 46,771 410,857 4,881,443 | 7,712,852 1,821,621 1,757 14,828,530
17 | 1932 13015 42,819 3301425 | 1504848 305,453 308| 2183943
1811933 265,857 | 3,613,052 24,651.845 | 50,151,661 16,258,571 27,684 94,702,813
1911934 216,313 | 10,105,997 35,006,527 | 84.912.712 26,173,926 73,524 | 156,272,286
20 | 1935 32303 | 300,860 3:870,540 | 9281028 | 2833361 3696 | 16289485
2111936| 1,916 338,835 | 19,875,454 130,942,609 | 165,266,173 | 113,620,834 399,718 | 430,104,788
22 11937 49,052 307,816 4.215,714 | 9,058,810 7,566,298 1,978 21,150,616
2311938 8,450 908 '231.354| 1,210,713 228,371 1,671,346
2411939 649 807 48,670 144,475 39,129 229,081
2511940 162,259 | 1,712,547 21,843,696 | 41,270,184 15,981,150 8,922 80,816,499
26 | 1941 118,307 | 3,538,872 52,824,408 | 47,831,534 23,523,753 53,183 | 127,771,750
27| 1942 68,107 | 1,750,108 19,117,412 | 21,224,640 11,016,653 35,521 53,144,334
2811943 41,916 | 1,373,179 12,052,325 | 12,706,857 6,206,329 29,654 32,368,344
29 | 1944 44303 | 3/698,209 28533915 | 19,154,326 | 15,169,086 89163 | 66,644,699
30 | 1958 210,381 | 5555227 105,346,365 | 2,169,591 |  22/617,947 480,015 | 136,169,145
3111959 236,808 | 63,119,155 178,813,852 | 93,613,386 75,046,427 18,400,366 | 428,993,186
32 [ 1960 86,558 | 5,844,751 70,240,577 | 14,645,161 10,600,350 2,504,134 |  103.834.973
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G | (b | (FE) (xiz) (2] (Fig) (xi2) Aigi)
74,3751 4,994,046 36,404,628 | 15, 229 985 12,882,786 993,181 70,104,626
252,268 | _ 432800 423 218,361 4527| 2235689 | 3913739
170,336 | 7,049,579 56,377,730 | 37,687,891 | 30,384.798 | 12,048,013 | 143,548,011
107,489 | 38,884 | 4,405,809 28304001 | 196211421 | 18/468.241| 5943290 | 76,742,762
290,058 | 119,977 | 19,361,242 58,758,885 | 61540826 | 69,755446 | 14500516 | 224149462
163,687 | 53,566 | 5,897,524 25642616 | 36:877,612| 37,082,998 | 2,353,478 | 109,015,646
3478| "1693| 468,040 2114905 | 1373,030| 4433779 138,045 | 8,586,284
66,098 | 52,425| 6,010,798 11644427 | 27,803535 | 31,907,772 |  4,834,661| 89,170,164
341,875 155111 | 33,669,538 51,332:301 185,497,312 | 1555550,715 | 26242779 | 454:419519
208,788 | 144,448 | 13521579 19:699,879 | 131:431,485 | 100,507,089 | 15,937,108 | 287,441,637
115,881 | 71,:861| 7,246,229 12,845,163 | 52725250 | 55,315,702 |  9:219/188| 142775303
656,361 | 16:237 | 51,633,301 31795770 | 133/467,748 | 141,945340| 26625812 | 388,311,512
9139 | 24428 | ~1)543,399 2690808 | 24,104)668 | 23579614 | 5328417| 58495376
34,399 | 113,667 | 2,966,759 6,179,883 115,309,306 |  42,027.431| 6,627,675 | 174,094,965
4098 | 86,312 | 1563450 3,236,016 | 34178,856 | 12754529 433234 | 52,484/479
0.001 | 28,342 | 2,646,670 7295355 | 20,740,484 | 29877199 | 7,489,350 | 74,524175
73484 | 15353 | 11,057,705 11123182 | 13,365,344 | 58,172.811| 180,992,364 | 275,160,345
21,819 | 62276| 4497,793 7,469,373 | 52229649 | 53308592 |  5862,3%5 | 127,534,828
30,331 125,740 | 16,090,822 41:237,410| 196,871,171 | 221,940,983 | 76,542,148 | 578,848,389
53,860 | 115,762 | 18,788,816 74/995'840 | 140:480/449 | 239)451.344 |  34'987,210| 520,725,987
18,306 | 149,583 | 7,061,332 23570991 | 35,687,968 | 173,881607 | 20,594,691 | 265,485,911
6:609| 37,007 | 1,666,441 9,151,107 | 56,489,356 | 83,679,197 |  16:643,062 | 169,710,651
1355 | 24'851| 4,290.387 188257 | 20,607,140 | 8829507 | 4210153 | 40:229,192
364,236 | 140,199 | 18,242,063 37,889.299 | 129,207,475 | 2485552,364 |  71:844.421| 507,070,407
257126292 | 2446414 3226054 | 145,648:557 | 90,037)339 | 27,441,306 | 279.617.315
99,114 | 86,701 | 3,990,867 3405112 | 358,207,925 |  81,127,024| 36,532,268 | 488,205,711
272,277 | 300,453 | 28,417,934 139,770,609 | 467,340,878 | 1,116,930/432 | 397,045,119 | 2,189,435,399
5053 | 17,987 | 1,189.750 21291139 | 27,340,435 | 166,785,366 | 26,117,802 | '245.720226
92593 | 121,060 | 11.746,559 29/049,457 | 457,521,817 | 405,600,841 | 178,175,438 | 1,092,643,386
203,314 | 124,276 | 18,565,772 90,488,167 | 295,345,186 | 556,307,398 | 341,299,484 | 1:308/114.487
29573 | 61173| 9,009,296 69,841,238 541,657,213 | 79,837,215 | '704:332,267
965 | 13,968 173,243 2,477,007 26,798,236 11,484,901 42,870,701
13,779 | 58488 | 2,057,283 17,669,992 269,285:117 | 38366242 | 346,014,473
11852 | "6.275| 951623 18,696,942 148172192 | 86,824,903 | 262132916
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11,362,407
1,351,661
4,254,804
1,787,535
3,075,311

11,002,239
1,363,231
6,545,052

43,393,836

597,655
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3,155,804

191,885
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529,030,949
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399.864.785

981,500,457
763,944,180
290,896,442
2,149,298,837
1,691,209,811
876,909,801
1,714,668,730
8,371,835,580
5,906,161,215
1,554,163,586
1,298,441,186
2,381,320,889
304,263,081
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333,290,865
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o] 52 | VEEE[ O [EFENT  AE g i SNE TZNE TE T
92 ) G | fn- | @) | (RE) | (8@ (Figi) GED (mgl) (Fig) (xigi) Aigi)
2711936 1,916 338,835 19,875,454 130,942,609 165,266,173 113,620,834 399,718] 430,104,788
5 (1920 | 1.264 82,393 32,976,227 40514507 33493018 5.367,309 305,067| 112,656,218
59| 1987 | 1,022| 272,277 300,453 28,417,934|39,930,427| 139,770,60| 467,340,878 1,116,930,432| 397,045.119| 2,189:435,399
14 |1972| '852| 656,361 16,237 51633,301| 2,843,541 31795770 133:467,748) 141,945,340 26,625:812| 388,311,512
311959 | 781 236,808 63,119,155 178,813.852 93,613.386| 75046427  18.400,366| 428,993,186
4111969 |  699| 341,875 155,111 33,669,538| 2,126,874/ 51:332,301 185:497,312] 155,550,715 26,242,779 ~ 454:419,519
481976 |  529| = 9,901| 28342 2,646,670| 6475108 7295355 20.740,484| 29,877,199  7,489.359] 74524175
10(1925| 517 191,647| 160,417,145 30,678,037 61953757 13,831,345 82,619 266,962,903
51|1979| 423 30,331 125,740 16,090,822(26,165,855| 41,237,410 196.:871,171] 221,940,983  76,542,148| 578,848,389
361964 | 395 107,489 38884 4,405,809 28304001 19)621/421) 18468241 5943290 76,742,762
701998|  384| 30,308 91,629 52,439,805| 1,787,535| 142,975,271 166,640,287 285,455,939 2,149,298,837
15(1930| 374 168,142 3,001,431 51,374:269) 40,139,504) 15,121,924 46,930 109,774,148
111916| 363 50,250 26,549,677 14:673,728)  24:044,692 847,181 84,348  66,199.626
43 | 1971 357| 115,881| 71,861 7,246,229| 5,423,771| 12,845,163| 52,725,250 99,315,702 9,219,188| 142,775,303
49|1977| 345 73484 15353 11,057,705 448,939 11,123,182 13:365,344| 58,172,811 180,992:364 275.160,345
341962| 327 252268 432800 42362 218361 845271 2,235680| 3913739
9 [1924| 317 3319 531,350 5,927,990 10,038,645 458802 2634 1695941
61|1989| 307 92,503 121,060 11,746,550|10,540,774 29,049,457| 457,521,817| 405,600,841 178,175:438| 1,092,643,886
35(1963| 296 170,336 7,049,579 56,377,730 37,687,891 30,384,798 12,048,013 143,548,011
52|1980|  279| 53,860 115,762 18,788:816|12,022,328 74,995,840| 140,480,449 239,451:344  34:987.210 520,725,987
74|2002| 270 71,204 61579| 158,517,612| 6,545,052| 598,079,348 6,736,747,290| 871,946,278| 8,371,835,580
42 |1970| 267 228,788 144,448) 13,521)579| 6.254:497) 19,699,879 131,431,485 100,507,089  15.937,108) 287,441,637
561984 | 265/ 364,236 140,199| 18,242,063| 1,334,785 37,889,209| 129,207,475 248,552,364  71.844421| 507,070,407
621990 |  257| 203,314 124,276 18,565.772| 6,108,480 90,488167| 295,345,186 556,307,398 341,299,484 1,308.114,487
33|1961| 252 74375 4,994:046 36,404,628 15,200:985 12,882,786 593,181 70,104,626
57|1985| 250 72,257| 126,292 2,446,414|10,823,355| 3,226,254 145648,557|  90,031,339| 27,441,396 279.617.315
37|1965|  242| 290,058 119,977 19,361,242 223,547 58,758,885 61540,826|  69,755.446] 14,500,516 224,149,462
221937| 240 49,052 307,816 4215714 9,058,810 7,566,298 1,978 21,150,616
63|1991| 240 29573 61,173 9,009,296| 3,987,305 69,841,238 541,657,213 79,837,215  704.332,267
1811933 222 265,857/  3.613,05 24/651:845 50,151,661/ 16,258,571 27684 94,702,813
7 [1922| 218 106,253 43,538,166 27/046/495 24253910 3539491 96,742 98474804
2 [1917] 217 15:390 12,180,514 5:944,799| 3,826,281 649,672 74,963 22676.229
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92 5 | ©D | o) | (mE) | (ma) (Fig) (2i2) (z2D) (Fig) (%) Aig)
531981|  216] 16,306 149,583 _7,061,332] 4,680,322 23,579,991 35,687,968 173,881,607 20,504,601 265,485 311
19(1934| 198 216,313 10,105,997 35,006,527 84,912,712 26,173,526 73,524| 156,272,286
3 [1918] 197 9127 13463881 18:498437| 26,242,814 833,888 13950 59,052,979
46 1974|  178) 34,399 113667 2,966,759 983.911| 6,179,883 115:300:306|  42,027.431| 6,627,675 174,094,965
40 |1968|  174) 66,08 52,425 6,010.798| 6,878,971 11,644,427 27.893535|  31.907.772| 41834661  89.170.164
301958| 16 210,381| 5,565,227 105,346,365| 2.169591| 22,617,947 480,015 136,169,145
4 [1919] 159 25256/ 7,118,036 12,050,868| 7,241,922 127,663 45219 26,583,708
50 |1978| 158 21,819 62276| 4.497.793| 4,167,096 7.469.373| 52.229.649  53,308:592|  5,862.325| 127.534.828
6711995 158 30/408| 79,254| 8,095.954|11:362,407| 99,650,135 709,083,137| 153:308824|  981:500:457
381966|  157| 163,687| 53,566| 5.897.524| 1.161418) 25,642,616 36,877,612  37,082.938| 2353478  109.015.646
581986| 156/ 99,114 86,701 3.990.867| 4942515 3.405.112| 358:207.925 81,127,024 36,532,268 488,205,711
111926 148 94,149 4935172 30,520:483 22,001,492 18,855,883 19305/ 76,341,335
752003 | 148 63,133 51412 129'142.168|43,393,836| 156.673.874 4,151.468,401| 1,425,482.936| 5,906,161.215
601988 | 143 5053 17.987| 1,189,750 2.995.734| 21,201,139 27,340,435 166,785,366 = 26,117,802  245.720.226
291944 | 131 44,303  3/698.209 28533915 19154326 15,169,086 89,163 66,644,699
54|1982|  121| 6,600 37,007| 1666.441| 2,081,488 9,151.107| 56.489.356  83.679.197| 16,643,062 169.710.651
261941| 105 118)307|  3,538.872 50.824:408 47,831,534 23523753 53,183 127,771,750
2811943 | 104 41916 1.373179 12)052:325 12)706,857| 6,206,329 29'654| 32,368,344
451973 | 103 9,139 24,428 1,543,399 1,239,386 2,699,898 24,104668|  23,5/9.614| 5328411 58495376
27|1942| 101 68,107 1,750,108 19.117:412 21,224,640 11,016,653 35521  53.144,334
8 (1923 93 43208 745255 11,780,832 7,402,820 '252,838 37552 20219/297
47(1976) 91 4098 0312 1563450 318385 3236016 341788E 12754529 433234 52,484.479
551983 | il 1,355 24,851 4.290.387| 2,103,748 _ 188.257| 20.607.140| 8829507 4210153  40.229.192
251940 90 162,259 1,712,547 21,843,606 41,270,184 15,981,150 8.922| 80,316,499
7111999 89| 26,656/ 76,128 56.239.356| 3,075,311 33,548,615 1,310,973,689| 287,372,840 1,691,209811
73 12001 82| 4,165 20,012 14,759,924| 1,363,231| 14,142,912 522,246,379 1,162,156,284| 1,714,668.730
32/1960| 81 86,558| 5,844,751 70.240577| 14,645,161  10.600:350 ' 2,504,134| 103,834,973
83 | 2011 78/ 70,099 14,800 28,330:541| 1,812,589 15,510.737 691,836,442 62,190,127 799,680,436
681996 77| 18,686/ 47,968 23.672.982| 1,351,661 85,537,982 529,030,949 124.350.606| 763,944,180
6611994 | 72| 11,852 6,275  951:623| 7,487,256/ 18,696,942 1481172192 86,824,903 262,132,916
65/1993| 69| 13,779 58488 2,057.283/18,635,839| 17,669,992 269,285,117  38.366.242  346,014.473
782006| 63 2,883 34,759| 30.719:664| 1,966,704 172890292 2,074:877,474| 100.866.755| 2,381,320.889
7712005 521 9'914] 26,782 18586.228| 1.201.288] 34.666.267 551,896,581 692.090:822| 1.298/441.186




STATET 7E e SN SOE TZNE TE N
() (F2 (Figi) (xiz) (rgd) (Fig) (R2) Aigi)
3,665 11,002,239] 8,743,693 720,671,976] 121,033,352 876,909,801]
0 3,870,540 9,281,028  2,833361 3696| 16,289,485
965 1,937,314 2,477,007 26,798,236 11,484,901 42,870,701
6,296 4254,804| 16,927,068 222,936,039  43,914:635 290,896,442
3,478 58,485 2,114,905 1,373,030 4433779 138,045 8,586,284
6,189,704 2618231 3,097,739 13115 12,428,289
675 3,155,804 13,256,189 188,633,110 92,076,925 304,263,081
18,356 3,795,836 12.834,247 639,342,260 399864,785| 1,089.209.727
8814 597,655/ 26,067,297 652,806,160 864,572,301/ 1,554.163/586
76,110 2,086,366/ 9,629,902 223,152,576 192,341,050 458,577,127
674,797 1,001,172 7,795,787 272 9)607,585
11,931 790,219 8519195 272)360,196| 49,111,605 333,290,865
4881443 7,712,852 1,821,621 1,757 14,828,530
4,627 191,885  4,267.462 57,875.919 6,865,877 70,907,525
330/425| 1,504,848 305,453 398 2,183,943
779,080 5,240,928 49,664 270/ 937,539
239205 918,745 2,981,206 684 4211524
231,354/ 1,210,713 28,371 1,671,346
48670) '144:475 35.129 229,081
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i R T S ) (Fig) (Ri2) () (&) (Fig) Figl)
7412002 2701 71,204] 61,579 158,517,612 6,545,052 598,079,348 6,736,747,290]  871,946,278] 8,371,835,580
7512003 148| 63,133| 51,412| 129.142,168| 43,393,836| 156,673,874 4,151,468,401| 1,425,482,936| 5,906,161,215
78/2006 | 63| 2:883 34750 30.719664| 1.966,704| 172,890,292 2.074,877.474| 100,866,755 2.381,320.889
591987 | 1,022|272,277| 300,453| 28,417,934| 39,930,427| 139,770,609 467,340,878/ 1,116,930,432] 397,045,119 2,189,435,399
70/1998 | '384| 30.308 91,620 52,439:805 1.787,535| 142,975.271 1,666,640,287| 285455939 2,149.298,837
73| 2001 82| 4,165 20,012| 14,759,924| 1,363,231| 14,142,912 522,246,379 1,162,156,284| 1,714,668,730
7111999 89| 26,656/ 76,128 56,239,356 3.075.311| 33.548.615 1,310,973,68 287,372,840\ 1,691,209,811
762004 14| 8,814 56,903 10,120,173 597.,655| 26,067,297 '652,806,160| 864,572,301 1,554.163.586
62| 1990 257/ 203,314| 124,276| 18,565,772| 6,108,480| 90, 488167 295,345,186 556,307,398|  341,299,484| 1,308,114,487
7712005 52| 9.914| 26.782| 18,586,228| 1,201,288 34,666,267 551,896,581 692,090,822| 1.298.441.,186
6111989 307| 92,593| 121,060 11,746,559 10,540,774/ 29,049.457| 457,521,817 405,609,841 178,175,438 1,092.643.886
8412012 16| 18,356 487| 33,372,600 3,795,836 12,834,247 639,342.259| 399,864,785 1.089.209,727
6711995 158| 30,408| 79,254| 8,095,954 11,362,407| 99,650,135 709,083,137|  153,308,824| 981,500,457
7212000 49| 3,665/ 53,092| 15,458,541 11,002,239| 8,743,693 720,671,976|  121,033,352| 876,909,801
83| 2011 78| 70,099 14,890 28,330,541| 1,812,589| 15,510,737 691,836,442 62,190,127| 799,680,436
68/1996 | 77| 18686 47,968 23672982 1.351661| 85537.982 529,030,040 124,350,606/ 763,944,180
63| 1991 240| 29,573| 61,173| 9,009,296/ 3,987,305 69,841,238 541,657,213 79,837,215| 704,332,267
5111979 423| 30,331| 125,740/ 16,090,822| 26,165,855 41,237,410/ 196,871,171 221,940,983 76,542,148| 578,848,389
521980 |  279| 538601 115,762 18,788:816| 12.022,328| 74,995:840 140:480/449|  239451,344|  34:987.210| 520,725,387
96| 1984 265| 364,236| 140,199 18,242,063| 1,334,785 37,889,299 129,207,475 248,552,364 71,844,421 507,070,407
98| 1986 156 99,114 86,701 3,990,867 4,942,515  3,405,112| 358,207,925 81,127,024 36,532,268| 488,205,711
8212010 14| 76,110] 12,925 30,467,233 2,986,366/ 9,629,902 223,152,576| 192,341,050 458,577,127
4111969 699| 341,875 155,111 33,669,538/ 2,126,874| 51,332,301 185,497,312 155,550,715 26,242,779] 454,419,519
2111936 | 1,916 338,835 19,875,454 130,942,609| 165,266,173 113,620,834 99,718| 430,104,788
31/1959| 781 236,808| 63,119,155 178813852 935613386| 75,046,427 18,400,366 428,993,186
4411972 852/ 656,361| 16,237| 51,633,301| 2,843,541| 31,795,770| 133,467,748 141,945,340 26,625,812| 388,311,512
65| 1993 69| 13,779| 58,488 2,057,283 18,635,839| 17,669,992 269,285,117 38,366,242| 346,014,473
81/2009| 13| 11,931 5677 25005650 790,219 8519195 272,360,196  49,111605 333,290,865
792007 17 675 4,859 7,141,053| 3,155,804| 13,256,189 188,633,110 92,076,925 304,263,081
6911997 38| 6,296| 45,773| 2,863,896| 4,254,804| 16,927,068 222,936,039 43,914,635 290,896,442
4211970 267| 228.788| 144.448| 13.521.579| 6.254.497| 19.699.879| 131,431,485 100,597,089 15,937,108] 287,441,637




ool 55 [TIEE O [ BZEN T HE N S5 5NE TENE TE T

92 g | D] (o) | (mE) | (®E) (%) (xiz) (m2) (%) ED Aigi)

5771985 2501 72,257] 126,292 2,446,414] 10,823,390 3,226,204] 145,648,007 90,031,339 27,441,396 279,617,315]
29(1977|  345| 73484 15:353| 11.057,705 448939 11123182 13,365,344| 58,172,811 180,992,364|  275.160,345
10(1925 | 517 191,647 160,417,145 30,678,037 61953757 13,831,345 82,619 266,962,903
53(1981| 216) 18,306) 149,583 7,061,332 4,680,322 23,579,991 35:687,968| 173,881:607| 20,594,691 265485911
66/1994| 72| 11852 6275 ‘951623 7,487,256 18,696,942 148172192 86,824,903 262,132,916
60/1988| 143 5053 17987 1,189,750) 2.995,734| 21,201)139| 27,340,435  166.785.366| 26,117,802 245,720,226
37(1965| 242/ 290,058) 119,977| 19)361.242| '223547| 58,758,885 61540826  69.755:446] 14,500,516 224,149,462
46(1974 | 178| 34:399| 113667| 2,966,759 983.911| 6,179,883 115,309,306  42,027.431|  6.627.675 174.094.965
54|1982| 121) "6)609 37,007 1,666,441 2,081,488 9,151,107| 56480356 83,679,197 16,643,062 169,710,651
1911934 | 198 216,313 10,105,997 35006,527| 84912712 26173526 73524 156,272,286
35(1963| 296 170,336/ 7,049,579 56,377,730 37687891  30.384798  12,048.013| 143,548,011
4311971 357/ 115,881 71,861 7,246,229 5,423,771] 12,845,163| 52,725,250 55,315,702 9.219,188| 142,775,303
30(1958| 161 210,381 5555227 105,346,365| 2169591 22,617,947 480,015 136,169,145
26/1941| 105 118,307  3538.872 52,804.408| 47831534  23.523.753 53,183 127,771,750
50(1978|  158| 21,819) 62276 4,497,793 4,167,006 7,469,373 52220649 53308592  5862,325 127,534,828
51920| 1,264 82,303 32,976,227 40,514507] 33493018 5,367,399 305,067 112)656.218
151930 | 374 168,142 3,091.431 51.374.269| 40139594 15121924 46,930 109774148
38|1966| 157/ 163,687| 53566 5,807,524 1,161,418 25,642,616 36:877.612  37.082.998|  2,353478| 109,015,646
32(1960| 81 86,558 5,844,751 70.240577| 14645161  10.600:350|  2,504.134| 103,834,973
7(1922| 218 106,253 43,538,166 27.046:495| 24253910 3539491 96,742|  98.474,804
18/1933| 222 265,857 3,613,052 24)651:845| 50,151,661 16,258,571 27/684| 94702813
40(1968| 174| 66,098 52.425| 6.010,798| 6,878,971 11644427 27893536  31.907.772] 4,834,661  89.170.164
25(1940| 90 162,259) 1,712,547 21843696 41270184 15,981,150 8.922| 80,816,499
36|1964 |  395/107,489) 38,884| 4,405,809 28,304,001 19,621,421 181468241 5943290  76.742.762
11/1926| 148 94,149 4935172 30,529.483| 22001492 18,855,883 19,305/ 76,341,335
48(1976| 529| 9901 28342 2,646,670 6,475,108 7,295,355 20.740.484| 29,877,199 7,489,359 74524175
80/2008| 11| 4627 _ 602 1,706,382 191,885 4,267,462 57875919 6,865877] 70,907,525
33(1961| 252 74,375/ 4994046 36,404.628 15,229,985  12.882.786 593181  70.104.626
29(1944 | 131 44,303 3698209 28533915 19154326 15,169,086 89,163 66,644,699
1(1916| 363 50,2501 26,549.677 14/673.728| 24,044,692 847,181 84,348 66,199,626
3(1918| 197 27| 13,463,881 18498437 26,242 814 833,888 13950 59,052,979
45(1973| 103| 9,139 241428 1543309 1,230,386| 2,699,808 24.104:668| 23,579,614 5328411 58495376
2711942 | 101 68.107|  1.750.108 19.117.412 21224,640 11,016,653 35521 53.144,334
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12,754,520 133,034 52,484,479
26798236  11,484.901] 42,870,701
8829507 4210153 40,229,192
6,206,329 29)654| 32,368,344
127,663 45219 26,583,708
649,672 74,963 22,676,229
7,566,298 1978 21,150,616
252'838 37555 90219297
458,802 2,634 16,959,421
2,833,361 3,696 16,289,485
1,821,621 1.757] 14,828,530
3,097,739 13,115 12,428,289
7.795.787 272l 9,607,585
49,664 270 8,937,539
4,433,779 138,045  8586,284
2/981,206 684] 4211524
984,527  2,235.689] 3,913,739
305,453 398| 2,183,943
228,371 1,671,346
35.129 229,081
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mepRs 1 2 3 4 5
o 20028 20034 20064 19984 19994
7 2TEgIe]
TTIEE . aB(RUSN8309/1 S (MAEMNG/12-9/13 |HEEFRITEWINARY  mzoo7iargns | BE2LRES(0LGAT/23-8/4
BU7S | - RERT EERELEN i) L)
AAES | misec | Vo048 7S0E - 333 % < 60.0 =a310 S AR0RA 41 0BF 30
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AU eE| mm |08+ OSESISIOSAT 08 b : 453N : 307530 FHS5 SN 264 5, BN 4910 B A0S | muog) gmmoaro
FRUPNS| - e HINE, AHA2) hE] HR(EFA) RE]
oEl | ol 63,085 61,844 2,790 24,531 25,327
NN | o 246 131 62 324 67
e [ 8 7,634 50,987 7,364 2,793 2373
58N | ha 17,749 4,847 18,643 7,796 3,879
598 | ha 231,847 162,183 34,824 78,079 190,518
AE 827 5,928 67 2 562
FBNE | W8 22,388 21,611 122,508 20,664 14,251
| - 1(8) 1(8) 1) 7,165 8107
S—— ) 047,314,368 5,657,183,542 2,248,309,598 1,694,401,285 1,454,633,742
| () 5,147,317,215 4222,485,994 1,834,428,129 1,247,817,345 1,049,042,054
TR 6 7 8 9 10
= 20028 19908 20045 19874 19954
Zzomsjglol
TR 98/4-8/11 Y5229/0-9/12 2843/4-3/5 EIB(THELMA)7/15-7116  [EZSLEIB(JANIS)8/19-8/30
BU7S | - =2 35, U9 Ng. 515
SES | misec W 1008% 270 |98 184S 18740
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NIRAT 23 163 345 65
HE 1,177 3,514 94 2,594 956
58N 2,127 7,796 9,669 6,433
&= 30,367 47,088 2,446 171,910 78,592
Mg 43 528 4 4,851 61
s8Nd 12,744 16,253 127 47,957 17,291
& 1(A) 671,310 1(4) 4,002 21,241
I|soH(AQl) 1,256,889,768 1,047,742,501 850,586,049 810,097,642 744,936,676
e 918,131,949 520,312,144 673,423,501 391,297,894 456,252,049
o b ey 11 12 13 14 15
AE 19874 19964 20054 20124 19894

L

H32L7/21-7/23

H52L7/26-7/28

12/3-12/24

EiS (BOLAVEN&TEMBIN)
/25-8/30

£7/25-7/27

= K-I Lt R

LTS 3, 35N 3, 32 AN A Ng, 80 O3, AN O
55 3% : 505 25230
Ao O0iM : 303.3 MFE : 224.7 : 268.0 M2 : 168.6 NMT NE:2447% S 22110%:1928
233 : 517.6 ol21: 2385 ZH ;1415 59.3cm 181
= QU 3% 37, R Mg %, 54 U8, o APl -0 3, FEM, BEYH YR
el 50,472 16,033 6,511 3,830 54,041
NIRAT 167 29 14 11 128
HE 4,069 1,581 337 1,434 2,605
58N 10,891 9,977 42 3,657
588 182,517 18,482 3,289 292,799 65,807
o 71 67 130 394 35
33N 13,819 3,500 CE 24472 9,073
et 178 1,395 1) 96,309 2,508
|2 (M) 682,155,779 676,157,939 643,877,090 636,471,218 584,645,877
0d 329498,700 427,530,669 520,614,626 636.471218 294,333,865
LS 16 17 18 19 20
o 19918 20058 20118 1998 20128
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omE | o 20.757 1173 63,885 1827 3,843
NBRNE | o 103 19 67 57 2
g | & 1.434 2.955 27542 308 131
S¥N | ha 2.440 1.764 655 982 959
SN2 | ha 65,092 24,658 2.051 2.907 23.036
T 136 1 43 60 83
F3NE | L 8.797 3,660 5,459 5,482 13,603
e § 2.003 1(8) 1(84) 1187 4.019
————r 429,148,395 210,065,771 379,408,881 373,246,258 365,715,966
() 235.792087 331563650 376,795,921 574871814 365.715.966
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