CeMIIRIE-BFEBAZEFT BIFTE

WmE—

= “Coe Ml

o
¢

ER

© Ichiro Matsuo

1955 RBHEFEN
1972%F LXE

19778  AVHIAEYIUDZTELT ANEE, KO AT L F LEEOFRELLGECEDLS

1990 ~ MEHBRERARZBEOHEEW, & Fd. SOAEEBIETEoMNITELES
2005~ ceMl BUEN (BKBEMRER) ZHKARECEBREDALGIALILE LTS
2011%F HEEPYREZEREZSOEFEHKAENSTYFORETIEESATT—IAN
20125~ NYST—UEKETEMBELDHEEWN., BALSAUIEKDIRBE TR E LD

Fhd K EFRE(FFHTRE - 0FR)

BKEHRE
BREKE. HEEZHR, ®I— |:|J/\7K=~|:|J—L%10'5E||—J7K HB-REEERKE
AMILER - ILAZRKE . F95 ERAKE.HB 1215%31¥=|=%%—<Fﬁi%

ﬂélil/\ufr—y-ﬂ/—mmliﬂﬁiﬁ947k%~JaJEL%'m% SaEdTHKE,
BEEERIEMR. 8R105 JBXRKE
hEEEKERE
#4832 Eﬁx%ﬁi~+ﬂ%5¢i@;—%‘$,&ﬁ::~%%5!1%,%_1@,%&’ GCERBHERITE)
R E, FUERHER. REAXRELHE. EAME BRI
KILKEFRE
AERILME N FTEREE A, 5k ILI0E K

= “CieMl

o
¢

Research Institute for Disaster Mitigation and Environmental Studies
2

© Ichiro Matsuo




: J—,P%"é';u—jdr\—A BAEA

e HHE NHK— —R

ﬂ’% =

LEENINORERDITS

EEROLTVER (RALICHHTEE)
[ERTOHE, BORENSBEHRBEEZA TV

> ZORMERE. WEBBEICENT FERMID)
MATHEAEREDIFREFLF+5

FERPBEEMBIRHIEL TS ENDAT R,

205, 50FE R IBESYDKE. [ELHTORERT, KIREL. AZEL5TnEVL LWL HET,
ERTOBHTUI T, FET L. BH#FEREET,

HLTHEROBHEFENEE,

-2 B B R BF R ZHR. etc) . THIEHLEL., mH > THITEIZ DA DALY,

ZLDFKIB Y. BFREMARTIEARL, B EHEADELD,

YYVYVYYVYY

© Ichiro Matsuo

=
¢

Research Institute for Disaster Mitigation and Environmental Studies
3

© Ichiro Matsuo

Research Institute for Disaster Mitigation and Environmental Studies
4




B RAAKREXTHLMMNEGF=CE
- EBHE. REZE., BEBHRK)—F R EMBOFYFA, FHRFICEREKTICEBLELL TS
B RERROVBENL
« SHRIEBINSIFOMERZRO. KRBEKELENBESN, AROFENECLENEZLONSD,
© COZERFFYFORDERE, SFNEET ODADBRITEYTL-O., B OFYFEFLMMEANDLETH D,

OSFYFLaZa—FTsDEEE AR L
| OHBGEEW K DL

IR K aE ]

TRIEKSFEICK 5 BERPHK
o X ERFMHICIELI-T0vIRE

NE

® 5 2[5 K DHEE
ONBNEHBITIAZA=TAEXAD

® St i D A5 T 45 5 OD {2
031 T AEDHECHRIAN LT

CCMI © Ichiro Matsuo

Research Institute for Disaster Mitigation and Environmental Studies
5

SR ¥ RET AL
LR b i I SRRy L E TR e

e
0 ER RSOz B L0 SR w2 TR : lr:-u.. TR
EESEF v L. [ommmms | . ey e
N ik mAnaE : EEEE RS TR
®7I4X/_ = e o [ { AmBMeRSEARL T i
@a22=F A ORB S T o e
B R EE{ =8 Teet.an i e

ﬂﬁd)?&“"'f‘%ﬁ B RNy 1Y, D hley it £ m:.--.q:; : + EEEEEE"&
*&(«%x%ﬁo)mu J"— X o X | E L AYRERENTAOSEC# &

H a6 438 S A LT e
?&a)«( = IJ an;1ﬁ n r Ik : “:-uruu—n.ru---.:-ﬂ
DB REDORE S —_—_— eI
. . a5 S DTS L RE 4 " REa ¥ ] N R T
BB SMEDOMA, i | S e cmrs
"f‘ﬂﬁk@u E}ng |:|+E i '“""'—'I'“"""""-‘“"’“ : TENAERASER S L ES L
A EEEOC AL A GABGERT R EmARnEIUTEL
EEEBOERE e o e gt
@ﬁEj] 0) E E,E¥{ﬁ : BT L SRR e L e T T

LE T T R AT B 1 AERORENCARRREN T L
« Vi e T R

@“‘Eﬁﬁ?ﬁ 0) E E§$ﬁﬁ '.l-"—F-!"JI.-\.:*"-"rH:.‘ : _._':':Hm"n
MOEEENS, e

EEoNs

- © Ichiro Matsuo

Research Institute for Disaster Mitigation and Environmental Studies
6

)
§




(B DFYFZFHZEEEIT=27 )L IOIER)

LELaLL By wim

BMOFUE (BENNY—5— - ANERA - BENA 95

REEEVY a7

MRS MR O E
RS EHERO W
S, Bt TR R ON A
ST 2O FREE )
N o} 3 MR 3 NI I = <}

BAEERIOE/ON= T RERE

a. M DSFYUFITH T HHBL NI DY T ILEA LIEREL

TEVRTLOEE

b. EET R CHLXE - RIFHBMEETETLIFENEA
c. KEFENRFORBEELTHEEIRMI DAL

d. KEFEEY =27 ILDIERK LR R

e. MBDSFYFDOABHEREMEBOKRICECI-KEFD A
EDRLE

f. I DSFYF LBREK PR - ERAERIZERLAF®
BRI DIGOEE

g BHFICERORE (FIE) FHWAHBOTYFICHERICE
HHLHEHDIEE

ZEEETZAaT7ILEBED I KR

(V)ECERER D=0, (28— vk ETHBELOT MASEL
1=,

Q)FETREN S (BB FYFES - FYFELG- hEER)
ERREICH . ERBEADHERELLL,

© Ichiro Matsuo

7

(BALTAIZLDEEFE)
BEARIA LAV EKEICKDFHNDEIL
o ERLTERTEIZCHITASEYFOFESRE LD
=S ERMEEANEEL-, EYEEMIT TD
B SGEENDENE

® SFYUFNREERICHT HBEREMRE -03
— T NIRRT

R

Wit E A LTAVEREICKDIAZ2 =TI
B3 FYFORE|IDOER -£H
° :Eﬁlzv‘wm{.‘rsf%?U%mﬁkiE#é:t«@
piich i
o SFYFDHBERHRELI=KEXREADO
Sa=TFIZTHITHREERK

CiMl

(MR XEEICLSTRHOEETF

MERDRASBEFRDIBELMER
o i DSFYF ORI KBIAEL., # (i
HOREERRT HDIGERIHLIZCET ED
RADEBRMNEESN, FHFIA TS,

“wlﬁ unhm-k

é

l:l::L_T»r!JEé’L,T—BB&EEJJOJ#E:E

o HHETHEFXEEDNLIIZ, #EDENESD
Tl I TEREN T HFYFLA ST 5
EICEST A2 =T/ DEFEHFEZ =K
REIDHEENTIREL T > TULVS,

o TREZLERTHVYIICEATHEHETIL,
TVTERAWTHETED LS54 FEEEZT HH
FTEELEZIYTDERNTHN TS,

© Ichiro Matsuo

&)

'| "'TJ"'

I !"I1.IIFIIJ'L

l twe

EERMOER
o 20

pll n IMSET &

Research Institute for Disaster Mitigation and Environmental Studies

8




L RINTRIAALSAOERBER LR - BIAIRTHITH THo1=,
IASEMNLELEAALSAUDIUL LT BIRRFRIRERRTICITE. A TILERE

BRICEEL T =,
FICRIRBKFDRELZDBHEA—BOEDLETHOI=.

© Ichiro Matsuo

S CcoMI
%. st Research Institute for Disaster Mitigation and Environmental Studies
9

[ABHE]
SEE2AN.
Bi5E4AN

[EHHEE]
&£iEs34
KIRIEF1£1,58144
BERIFERhih ik 4 i%3 49144

(GRIEH )

FERY EIREE

BN

© Ichiro Matsuo

S oMl
%. et Research Institute for Disaster Mitigation and Environmental Studies
10




7o — AR
[GAEEAR) ER28FE4 1B ~48308
[HRE)HHEHE IERARRINE-BRINERER

[(BEUX#R] E=F. /MR AET. FA KE. KigBIRAHET - FEAET - 7% T BT - 0T - SR T - 1L AT
- EPHET, EUERT, ShETEET, =3RET, BhE. FILET, R BT, EiRET. RENET, THT

[EAEFE] BhEEfT-#hERIR  [EURE]32.9%(2,144/6,512)

[ExEHE] CeMIRIE-IFRARFT. ERAFZEKXRERR HLEHKIFERE 27—

= MI
L 5

Research Institute for Disaster Mitigation and Environmental Studies
11

© Ichiro Matsuo

- ZIRETOOR R B (L E B (S LE A TR 0ER
=EhEL, ZTORER. BIREEDBATHGEIR
RERE . RKRITERBI/NS, —ATE
LWRENC DMK ICE KRG EEB=0L=E
DEEZLND,

. %Fﬁ@ﬁﬁiﬁm [EhBKAhEDRKE
KEL FBNECATIFFN 38mIZET 5,

o REENI-/NEIALRWLE, BARM (23T
THEELZL ZTDERIZHA/KEMFEICL
RTHEHMBIZKEITNELIE-TLNS,

o KiEBEOHHEMGELETE 1~2 m EBEDRKIE
MIENBEE . [REN DB RGHEDIRFH
fRlZ%,

T 27 B AR RIBIDEIC LSRR T RDDRARS A

(%) /RBAREH KR EILEF RREBERKPET 2 KRIEE.
KEFEZ. ZHRRME

= “ e MI
L 5

Research Institute for Disaster Mitigation and Environmental Studies
12

!."Ii‘. II:"'ﬁ
TR

BRI TDIE R

© Ichiro Matsuo




. (AR
O aniERSES

FARBRR Y |
o BKAERETIREY. BRTORRIIE R ecsince

~GBEIZEA DTS

HRT O G (RS- BRORER)

1:40 EfFEFHR O FR. ABT.HATO—EB 7,229
108 2:20 #E® @ RL 7,229
108 4:.00 #& ® HFETO—&H. XE. RER. WA, FH. INHE 2,775
108 830 & @ JRFHRO—ER. ASFARO—ER. AR O—E 186
108 925 #ER ® BRJIIFDIOFEAT-EL 2,516
108 9:50 fER ® KimERED 7,138
108 10:10 #&7T @ mATF 1,090
10H 10:30 #&E® fh=RE. F=RTF 390
108 11:40 &R © KEHHET, FLEHRT 1,072
108 11555 #&% IRF RO —8, WFAREDO—5, EEHBREDO—H 186 i NERFE #
108 1308 #&% @ RBNEBR 12,867
2= i \ L ro Matsuo
;%& CoMl

Research Institute for Disaster Mitigation and Environmental Studies
13

Tor—bREET MR E RO4MRIZHEL DT ET o1,

[A(nh=393)] X EEF.AEBTF - g
F# 108 2201 BEBE IR AN FER SN L IS AEHE TE LS TN ithiz

_ﬂi'F (sEi%)

[B(n=200)] #HEX:=3RKTF 10 = 10\30 BEBEIR R
FER 2 R R AT 10E 10302 S 45 b - T IR R AR 2R 8
' (

._*u

[c(n=399)] X :/KiEEH FET-1EAET
Y108 18BF LIBR IS RK MR E o - s TiRKEI T ~2mITEL - H#h I

[D(n=50)] /X : <FHT- R BHHET - EERHET
HE8L 105 18BE LRI Ik AV o= I IRk AL L S L Tt

=2 il

© Ichiro Matsuo

Research Institute for Disaster Mitigation and Environmental Studies
14




AR (S, RERIID

7k Z2EOESS 0% 20% 40% 60% 80% 100%
wesczar-s) | s - = <55 -
N=393
RELKE A =itttk el ~ mPOZS3 Bt
| e | S S >
(_’37:;75\%1 _____Ne200 | | ____ ' = HEYZIBDY
b‘%iﬂh'ﬁi’ N Aot :
EBELELD CURABERTE-EAm) _M.hmmotnmm
tIL‘;\oT_ ; “ Yy .
oswsspar- samar- o) SEREEAORE N . "
N=50 B EET kW
wHme RN
= L
! N
?m’. n-ﬁm-r
wossr fay) IS 7 e <> - g
DB MERIEER B e s sk
pLleRl L] E 3
SN BB E3Bok
WS, B% oswst= o) | GRS 75 R, -
[ AY-3 - . N=200 | | | B HEYZIBRDAE
Al otz
GREEE | oeomanTerwxn SRS i 5 SO -
\\OT : N=399 X .%Du_.\b d~7b ')7’-
i\ - | |
' oswss e oy sconm |EE S v  JG o "
( N=50 )
N e e e e e e o o o —— —— ———— -
%A’L M © Ichiro Matsuo
ooy o Research Institute for Disaster Mitigation and Environmental Studies
15
0% 20% 40% 60% 80% 100%
LT %
wemzsr s I oo
- N=393
KE~D B AFLIAEHE
TR es=sson) [ESCRME S s eulho
(10HO07845%) N=200 n EREATLE .
cuesmikmas - [SOEEO 173 S 0T, yaeosas
N=399 ] 1082 i
ot ear- - sconer) |GGG 56 G R f
N=50 (
B SEF (&)

- —— —

AR (CEEF -AET)

——— -

RERILE, B3th15H( = 45AT)

fEiR1EHR
CHbIgi(K 3t A% TET - AR AHT)

Dithizh (BT - JR B ET - EERHET)

- ———

Lo

Research Institu

B AFL TR
k30

O EHL. !n R
mAFLIAER *

= mﬂu‘mu*
[=E & T

@z%@zbf‘m‘? 106 128 LIBFT1-2m AR

'r WEAFLA
otz

mEEE

© Ichiro Matsuo

te for Disaster Mitigation and Environmental Studies
16




—_—— e = = = == ——

FAEBEFERR Bithisk(= 4RHT)
(EEF10HO06M307 #RK) N=200
CHh iz (7K i 38 7% T BT - 5 AHT)

N=399

Dith igk (< BT - Fe BAHT - E4HHT)
N=50

AI(EEFR-ABT)

N=393
F=IRDIEM R IEDIE R i = s
(108 1285505588) o2

-—— e ——

Cith gl (7K 338 % T BT - AR AR HT)
N=399

Dt g (T BT - £ BT - EERHAET)
N=50

0% 20% 40% 60%

17

Research Institute for Disaster Mitigation and Environmental Studies

mAFLTEMER
#=RL1-
BAFLENGEH
BERELE M
1=
nEREAFLE
P oy
wH
m EEE L -
SHF (W]
10 16:30 I.lIll
mAFLTA#EE < |
H#RELT b R, GRS TN
= 108 T3k

mAFLEAGEHE » *
@z’&ﬁy‘bﬁﬁ‘ﬁ tmuhrr!mlm

| ﬁiﬁ’&]\%bﬁ
otz

mEEZE

© Ichiro Matsuo

0% 20% 40% 60%

—_—— e = === =

+ A, P B —
N=200
Cithigh (7K 5 18 7% T BT - 154 HT)
N=399
D3 i (T HT - = B RT - E R HT)
N=50
A (B EF-AGT)
N=393
IR R OB H#KR _
= o Bith g (= 1R HT)
=BT B4R -
Cithigf (7K 5 18 75 T BT - F5 A HT)
N=399
D3 (T HT - £= B HT - E #HET)

N=50

Lo

—_— e e = = = = ===

80%

100%

18

Research Institute for Disaster Mitigation and Environmental Studies

BAFLTEMRK
=T
BAFLEAGEH
RBERLGEMND
1=
wEHEAELL
Motz uiimi#*T
m EEZ | T
EHF (R
10 16:90 I.lIll
i L
B AFLTEE R TN lnl\q",‘.nin
=RELT = 108 Pamikk
mAFLEAEH § e erim
BERELEM -
Iz
nEREAFLE
otz
mERE

© Ichiro Matsuo




AR > EEIEROARERINIZRBBFE MO BEMNIAEY  RKAFKEL 6B TITBEIT70% D AAV BB L TULM =,
> PIIRICEHEIE R0 A ICRERSN ., BEER, 12058 F T50%A BEHEAL . RIFRIE® S HETIZ0%A BEH,
CHiRX-DIX > BpEFENF==REMER. RIFREBRIBEFLUBRNSIE EAUAR, LMLCHRIFEPIE EAYLNHHIGSTNS

2208 8HIER 10:308EH IR R 13:08 B E R R

100%

060
O L e
20% 00000000 0000009 ad :
o _ )
80% o :ﬂ:‘?‘. *EF
70% 1 z ), Y
60% Cﬂb’ X B ZETF (W)
6 10H 1030 IILEE
50% — - \ '“,_\.
Dih[X D PR, RWAL KR

40% ., =108 u"ﬂhﬁ*
30% c.-mll_.*lr

o KR, EEF o SHRAT PR
20% ———— -e-KiEE BAE.KEE FTH -o-HuHAT, RENET, FBHT 00—

—IFAERIRER(50:15) — AR KFRE R EER(00:20)
10% 4 D ' T —ARREBEREEFe0) — B KTERIEE(7:45)

0% 7o SRR heh el il —RIRIE(L =1R12:50)

9 18:00 10 0:00 10 6:00 1012:00 10 18:00 11 0:00 11 6:00 1112:00 11 18:00 12 0:00 12 6:00

© Ichiro Matsuo

- — Research Institute for Disaster Mitigation and Environmental Studies
19

0% 20% 40% 60% 80% 100%
BHIBFBROERLIFUMNFIZES

1.1% .4%

7% e — e — 1

7%
BIKIZ kBB E
4% 8% 0 e e — — — — [ ——— -
CHhiz
O N N BHEEROFERCHFUL TISED
]
]
B ROBYH BT HD BAREEROEHMARERIN TS B ARRREERARRINTUNND i ANES
BB AN ELKAISEL T AD m SRR AVREE GO LES5Eo1 D m RIRIIAVREE GO LTeAvD =1 A
WECETRKLTES: m DEHEE ITESIERIARRIA TV AL BEHERUATLRMD e
B EETEETERA SIS mZ 0 P, ‘w
FUTREEE T BBt B
%r_ MI © Ichiro Matsuo
Wesey. o Research Institute for Disaster Mitigation and Environmental Studies

20




CHIR TIE, BISN AN 27%EHLEL FRKLTWS P, BELIZANSH T,

0%

20%

40% 60% 80% 100%

weazzr-xs) S

BB ATEEH#L
s = (-8 st (= im0 [ a5
EDEDITHEE
LM - — = = = EEBEAE
CHh 81 (K3 7R T - AT *
[ e———
am O
o sever-senen) . T
0% 20% 40% 60% 80% 100%
mpEEF-AET) [ECNE0sA e mEASEABGL
DBKDEE
T 1=o1=
ny sisi(=seen) [ESOREAeasn ~
BT DB (=) n EAENGNE
(:E%(i;‘% _____ - KfZot=

- CHBIg (K538 7% T ET - AT —
7/ P A £ e S —— 7

DbSLCPET- RV S4E) FORMMMORN A%

= o & MI
L 5

Research Institute for Disaster Mitigation and Environmental Studies

21

mRKIELTLV
otz

© Ichiro Matsuo

© BEFLGEAMROEHITEAMMREBESEN =D, 2MBE DEEIERNER

DITBZERIFLLTLS,

ZRGEDBHMIRX L, NS DEEDIFEUMNTARNIZY ., ENF-CELHHT HRALE
HWAHoIZTLEHL T ITEIZEALT | BHRBDIL EAYLEL,

CHR DB DE>HIT(E. (FABEKDEZEDLZKBRZDLDTHoT-. BEMSKE

ADBEHRE(TEN IS TH o=, SSIZCHR (K, 3BE<AIIIIL . #BIEhf=AE S,

FEH# D EREKEEBRARRICAEST-AELE L REBERIZITAEKNRNET S

CEMNEBHETONIE, ML OKBISNh S EB KRR E o= HEBIHE S,

;5 \+7°‘T—|~“7‘y7°(U7«77‘y7°) [CE DGR EERBEICITIENEETHLI NS
\oT=,

o DEBIFRL, BHZERETIFMTHOENHD TH M ofz, HIHDEH A
HIZERNA GRS LEE, ERYEBRNT EHOBBLIUNTNEETHS.

= “ e MI
L 5

Research Institute for Disaster Mitigation and Environmental Studies

22

© Ichiro Matsuo




© Ichiro Matsuo

£-C ‘Ml
a" e Research Institute for Disaster Mitigation and Environmental Studies
23
SRR E1RRRE (1 BRERE) CANES|
el
BREHFOEHK J
80 A AE R
60
40
20
0 ARERAARRTAARRTAAR' TAANAATIAN
1886 1896 1906 1916 1926 1936 1946 1956 1966 1976 1986 1996 2006 2016
SAIsE E1AIRRsReE (4 8 EIRE) 201171671 | mAE
i
100
80
60
40
20
0
1886 1896 1906 1916 1926 1936 1946 1956 1966 1976 1986 1996 2006 2016
e —dn © Ichiro Matsuo
a& CiMl
Wesey. o Research Institute for Disaster Mitigation and Environmental Studies

24




BAE B eRE (1 RS E)

20 i
) e H_”WW
) T ””WW
5 IMM"WH ”W’
0 n LUSRERE R AL VA
1886 1896 1906 1916 1926 1936 1946 1956 1966 1976 1986 1996 2006 2016
%%ﬂgﬁiﬂ{ﬁaﬁiﬁ (2 4fERE) WL
$%¢19814:51[H]
25
20
15
10
5 -
0
1886 1896 1906 1916 1926 1936 1946 1956 1966 1976 1986 1996 2006 2016

F=] C M I
%" wiiain Research Institute for Disaster Mitigation and Environmental Studies
25

© Ichiro Matsuo

2016 10
(1) AEZSHE - fEx

f,. —— )

BH 31 Bo0R
BEXESEI-EZEDLD

_.______f____ - ._

T A ROBEE150km |
sH198 2164 .
_BRBI08 L

|-

88308 ngﬁf
965hPa

8 H 20 E (:'EIHF
994hPa

n.?.ﬁnv__
gH208008% | |
945hPa 1

8H22E008§ [
990hPa :

e
8H 24 HO9EF
8H 28 HO9F}

945hPa

8 A 26 B 096§
945hPa

965hPa o |\

E—

1

o
| MWESE
8R 178098
i
1

"""JE.%'IU-E;EEE (BB, PILDRE (hF‘a} ) EFRARAT

Lo

26

Research Institute for Disaster Mitigation and Environmental Studies

© Ichiro Matsuo




258128 %%

$ ¥
SRR RIS

— Research Institute for Disaster Mitigation and Environmental Studies

28HO9KF HE

27

o7 7—0HRE
30HEAMBTR

(

HE [SRTHP

A

© Ichiro Matsuo

WAEMNKICEIIL, ERERSLEORRENE
B COERLSY. SRIZEWEREDIEN
EH/UDD, RE-WBLEH ST~ REBDH,

A L]

N =
I :;’E“ al
R
AL
SN

T

o
Y
A

i |

T HI5S00m (500hPai)

K

Camcsem 8- acanenysam ]

258 360H 3tE
ERRMEL. g0
LR 3L 2 DRE ORI
£TRE{LY
i — FT.
HaORREL
SRTIARDN
w C RAMEHALT
e
£ A
DA A —
1 ‘_g ORR ——
o =
fifore DR )
Wl | =

| Somi tognEn (RnFH) (]

© Ichiro Matsuo

HmEDFBRRE
OFEESE (308 96F) 30898 - EEOmN [ | * -]
-RAATIE0BIC, LAATIEI0ANS3T1RISATT, 18H5031)
- HULEOFRICHLOE., B BE803) U LEORIILROESEN,
SEEEROD -308 18R E TN 24HHME (S0 E22)
s L] 3503!)
ftE=R 8H29R | EEmits 20031
——— LREE . dLiEEhS 15031
e 31 B18BETO24BMERE (S\C2)
Ritih, tiEaEths 100~2003')
B EEHLONLVER ‘
BRMHEN B TERETLIIENHY, BFE,
%fc_--mu
e ok Research Institute for Disaster Mitigation and Environmental Studies

28




1. AEHIR FH28F9A22H~24H
2. SAEAE A3 —FIhEFE-I-WEBIREICKDFEARZAR
3. fEME HEHB. FTER. XHE. EHE. 5FE. LEE
(REMA, WL, £, 2, BRbS ., HH . RE-§IEkS . #8E- LR, BBk BEA)
4. AEHUTIL BEMEETRY)—=2T
5. AEHE CeMIRIE-THXMER BEHE

X5y [1E5 5 Sk ik
FOE AR 111 77 34
THER 113 80 33
PRI 113 87 26
BRI 112 73 39
aTR 113 68 45
dbdgaE SR s 34 20 14
el B HS 111 78 33
deifiE 72 105 62 43
sl A fei s 113 64 49
deifgaE - S 109 65 44
deifilE AR gl 106 66 40
AbdeaE A - db R G 110 66 44
AbdgaE AHHE - H s 111 64 47
AbdgaE el 26 17 9
Ba 1,387 887 500

© Ichiro Matsuo

a" st Research Institute for Disaster Mitigation and Environmental Studies
29

ERI0EDFEHZZTTE SRR LA (1387)

0% 20% 40% 60% 80% 100%

A4(1387) | e s —
SR (111 2 GO g
THE(113) |6 e
5 (11.3) | s G e
Ebk(112) s
A T(113) | e .
Atz (s25) - O ssse.

RREGIEMBTRERIDER ST, A AR S LG ER o7,

B FELLGTREER ST, LECI DRy Y o YAV NSl it
- © Ichiro Matsuo
%L ‘Ml
Wesey. o Research Institute for Disaster Mitigation and Environmental Studies

30




Q22 ZER M TEMICKIRELGHEENRELTNSEADER(1387)

0% 20% 40% 60% 80% 100%

£18(1387) a2 20 2639 L 7965 . 9% ISNE
RR(111) e 26119 0% 4.5%381
FH(113) s s a7 7%019% 7.1% lo.9%
Z4%(113) 78 e 212% 0% 8.0% 7%
EY(112) I sosss e 2 7% 8.0% M7
EF(113) 7 s o596 i 2. 70 8%
I (s25) N SE s 20 v 5.8 S
" IR TO SR EDAFEITESTHY, ChASLRLISBIENRIZERS
ANBBENLVTALTEY, ChhbERBEIENRIEHNELALNEDEL TS
= BADZERHENTNBEHT, WThTICREERS

WDOHEDIET IEFICIRFES-IETIFGELERS
BHFEYRHISENL, BRI ELLL

© Ichiro Matsuo

S -CoMl
a" st Research Institute for Disaster Mitigation and Environmental Studies
31

10

Q3 SEN LB AEGHBEEL-TERANSEKEDBEDRES TSR
$THEEZTVETH £1K(1387)

SOAF(C1RE R 21250 rz!&&:f;:&h?.{%‘)
2% e
= e \ I;'II {. a}mﬂ
105 1B (R 31250 \ / -
7% —
BEDIINRDIEAD
69%
SIE(C 1 57255

20%

© Ichiro Matsuo

S oMl
a" et Research Institute for Disaster Mitigation and Environmental Studies
32




CeMl ¥RE 2016.11.05
© Ichiro Matsuo

Research Institute for Disaster Mitigation and Environmental Studies
33

B&FZ [ARTRROER ERAETDOXE BALTA VICEIHRE
(HEFICE D) (RI<Hh(E - - - =)

8A28H~29H BREISOFEEL., RiLICEE BALTZAILbEIF
%52 HElHE S4B SRS L AL 1
BRI HEEAH
8A298 13:00 EHRMO RN [EE A RE BALIA IR SERIS L AL 2
BHICHN DEBLEE
TR~ DIRERE
8308 9:00 MERICATR AR ERA L TRER  BIRISI (4586139950 A) 1 S A DB
FIEEHBERE 5, TEERIER £RS
64N 0D B AR B BEXFEG C R
10:16 AFIEH (BKE) £ RE LSBT L L 3
B ERERORR
12:37 THREERERERE LIS L AL 4
BHENS - ERORR
14:00 [ 23 A ED] 54T
BHEIE £ RRIBR (I HR
15:00L8 (P FFERR
18:00 GINARNIKGLS. 1 TmiEBE S E K GL) LMBERHIS L NIV 4 ([FAE
i
18:21 (70. 5mm/hEL RIS £ k)
19:00 CINAJIZKAIS. 10m  32FH = i)
© Ichiro Matsuo
= .“L' Ml

»
%

Research Institute for Disaster Mitigation and Environmental Studies
34




Q25 RKDEETNDH DML T DX (LB EDFERERFILT D]

0.0% 20.0% a00% 60.0% s0.0% 100.0%
elhha O350 e18% _________________88%
ity Ao 3% 486 00%
pebobbal 405% _________________448% __________33% KV
eyl S04 460% 0
aucecva e _______385% _______Z26%LE”

ARE-HIERTT 0N 7 S 170 5%

cpIEAh b 5300 ____380% /3% JEV

CEERISESs okl A0 0% A7 % 3%
v o3 1% 6oo% /7%

BZ5E5 EPPESIES mPRE3RHAN w3800

© Ichiro Matsuo

=== Research Institute for Disaster Mitigation and Environmental Studies
35

021 FER—L ERRSR) [CREGHERDI L. HREARLBELERIAEK

0% 20% 40% ( 1 387) 60% 80% 100%
wisasen SO SEe 2520 A 4o
FAL(111)
T-£(113)
R (113)
EH(112)

A (113)

b1 (825)

nEROEEENEREET L > THHAMNBEEZRET S
B EAAMNEBHICES L. BHAMBICTESLSICIRETHD,
B fEEREEOEARKICMA, IRNRLELTHUOCADBEMFEEVNLEZTEIRETHD,

BRKYRI DHEIMIBIZED & S GHERIFER S B4R
B EERIC (T ABKGE ENA LA NE SRR KT RDOENR
B ABTEL

B ZDith

© Ichiro Matsuo

== Research Institute for Disaster Mitigation and Environmental Studies
36




MA )

Z Dt

B PRENT S BSATEIE A

ZDEICENA L DIEFTOBIRIEHNEE S IER
NF— Ry TR EQBELEY - BFED ) XV ER

KU BN DKELDFHE

BIRANDERSN TV HIRIER. BHEIFR

BANBHETRENE SH. BEMLHKER

AN DKRAEARBFDRIFIZET 5 FE T EDEREDRRMAIR
BB B

KUZTZ AN DBRIGOKELIZEET ) TILE A LIETR

HWIHORBED LR THESOTLSREDE, HHWIEREY ZS
TRDE,

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0% 45.0% 50.0%

mibimE wE TR mEER e KRR o TR mAUUE R

= © Ichiro Matsuo
a; CeMl
i e o Research Institute for Disaster Mitigation and Environmental Studies

37

W7 KRT TBREINOBHESTOET] ARSI EE £(K138))

0 0.2 0.4 0.6 0.8 1

w3 s o ossesoss oospimiEseis
w (1) G oo o EcE
Fi (13 ok oxs (S
wg (13 NG oxs EEENccE -
ma 012 G e o (S
27 019 DECEENGEN s s (SIS
ML oososost | ousmeeseer ocmsasa  oswwwe  ooofSpauoeooos NN

YU I VEDBEBEELOTEEVNTHEEERA S, (EEEEH)

BV DOLEEDEADEERSEFEZI TS

BHAD K S VEEICREEDITFUNTAH > THENEIBRLTZDTEEIZWND

HEAS S B S EEARIERE L T DBIEAT TR T 5

EEEC—ATEBHELZNMEAOBLEN VNSO TEZICHEHEL N ——
P EKEOBREMNZNE ZAITFEATVNDO TEHEIXL AL o Matsuo
i BEDESGITEZITAREN DD DAL
Wetoyss B ZDfh

38




015 =EABRYIZEDHFAREAH > TH, HEEHEOHHETRI. ALV BIZH
FALSICRHICHIRERE (1387)

0% 20% 40% 60% 80% 100%
e e e
(1387)
HOT(111)
TFH(113)
A3 (113)
HH(112)

A TF(113)

AbHE
(825)

BESRS mPPESES

© Ichiro Matsuo

& CeMl
a" o Research Institute for Disaster Mitigation and Environmental Studies
39

Q15 KEDEE, BL DBHFTICHH#ETIEIVE, E<DEILDE LM
B2 THNIEFZITHKIFT=AMNBLY  (1387)

0% 20% 40% 60% 80% 100%
e o e2A% 1T %
(1387)
R 8% 189%
(111)
T S 841%  159%
(113)
AR S e3s&% 2%
(113)
= S 821%1T%
(112)
e S 788% . 212%
(113)
jM%:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
(825)

© Ichiro Matsuo

& coMl
a" Ao Research Institute for Disaster Mitigation and Environmental Studies
40




Z Dt

KEDDEROLENMIEICFATNS

KEADHEKZLTLNDD T, DEIFAL

FHOBHELGCEDREEFRPHEIIEELESTHH

T EALHTEESZEADRK

KEF DK ERDAFHEND MDA

RBHEDETPBITIEDLEDRBIERDAFHEN
EoYAT=YA

BT NEEHAS MDA

t

BHT DRAIVT NN

B DWLSHIBDBIRIEA ST ML

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0% 45.0%

nitiEE mEFE nEHE oRPE nTEERE snEKEH neH

© Ichiro Matsuo

.‘.I L_‘f"”“ Research Institute for Disaster Mitigation ancf1 1Environmental Studies 17
0.0% 20.0% 40.0% 60.0% 80.0% 100.0%
ex8  355% . 533% ___ 102% LkH
RIRHD 33.3% 49.5% 15:3%  Br
FER 44.2% 48.7% 5.3%0 0
geot ., 336% . 558%  9.7% (LU
gt 313% ... 589%  7.1%
=FR 38.1% 54.9% 7.1%
0.8%
BZ5E5 mPPESES mOPEIELLL mE3EbAN
%':'C_-'Ml © Ichiro Matsuo
Ve P Research Institute for Disaster Mitigation and Environmental Studies

42




HIBDEBERELO>TVD EBLGRM O TIHRECRET HKEREK

BN 7 (825)

0.0% 200% 40.0% 60.0% 80.0% 100.0%

FRA(34) YN - W - A ;%
AlIIGESA 3230 b0 bo% 13000 1
pepufGloymm  poooc 60 0%  1)/0 7
PIEoIbRR) 33600 57130 13300 17
apcec)  304% /000 1) K07 17
ek e 3400 B0 O0o% 13900 7
MBE-JLR(110) T Y [ % L7 S [0 /W6
FEIR- HE(111) L S - - 17 S W 557 WS
FEIL(26) YL - L7 S o L7 o

EES3ES EPPESIES mPeE3Bhin ZI-RDAEN

&= © Ichiro Matsuo
%'l’. ‘Ml
ooy o Research Institute for Disaster Mitigation and Environmental Studies

43

JA

EE BRY

e © Ichiro Matsuo
%'L Ml
Wesey. o Research Institute for Disaster Mitigation and Environmental Studies

44




Q25 REZEANEZF THESFNARE T R TORANIDZKELRSE L
XI5

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

RAMA
£t
ZE M5
AFFHA
+Bsh
R=- SlEgth A
HE-LRtA
fBiR- HE s
s

BZ5ES mPOPES3ES mORES3EhAL Z5BhHAE0

© Ichiro Matsuo

-':E__ l‘ '-_. M I
%" st Research Institute for Disaster Mitigation and Environmental Studies
45

EEAEIR (REFMB) DEE. BHHPOE %

FEHR: 8A318
| FELEARPR ¢ AIHETCE

T T

18 ¢ 8 A

ERERMVLIRMICL A AKICED, gL
2miGHD. BAEFIRETOKIELI . 2m

12,
KEEP L OARENEDEFENTRHL.
HEREFFRE. .
[ 4 M Nl TER28EsH ~5A BRI Ll OWEERRIZOOT ) £ VRN
fé‘-%’r_ - © Ichiro Matsuo
Wesey. o Research Institute for Disaster Mitigation and Environmental Studies

46




2003 8

2003 8

2003 8

2003 8

2009 8

2009 8

2009 8

. R
Lo o (BERR) ~BBROMTAR (B
ot o USIEED S TUEET () AkLEIIESAERS @ |
bots & Pk LA LA ATEER(

2016 8 3

016 8 BATHEIX AN Z BB E R 0 REKICE S A ENTER (Bl

bo16 8 L1

2016 8 CREAD RIS 5 ORI RE 2| OREFF~NETBETOER (BH)

016 8 FEOBERAOE CETEETOMITER (BH)

2016 9 16

© Ichiro Matsuo

= .:(: 'hﬁl
% wiiain Research Institute for Disaster Mitigation and Environmental Studies
47

© Ichiro Matsuo

Lo

Research Institute for Disaster Mitigation and Environmental Studies
48




2009 )

EXSKE(8H9A 218F) ORI ETHIRFFEIREN 1 (BBHfTR=)

AN R o
eS| §

O
O
]
u
-]
=
]
]
=2
-]
]
KRR
FR218ASEAB1LAIATT
BRE(RER-ER) Ffel 89.031). 24B%R8 327.03) >  BAILELIGEEH
AHIHEE (N) RE-THREE 278 (N, EAET208)
ERBEE () RERK 9721% (. £ FET1604%)

%r_ MI © Ichiro Matsuo
ooy o Research Institute for Disaster Mitigation and Environmental Studies
49

e PR 3 ¥ scagtorzs |

mamsomien B0 Y #iR 14

° 3 T m = -
mkcisoags M ol "
RISHEND, 14 - —

| XAAKEXR IS THE
| BPICEKE 14
| ETRERD 14

srrnse

3 I:FIZIIE 60
W Sl

WHLIIR B L

o 1Y

g -:__:.J 2l 'J_

NiEREEERE || 1
hJ “L_. ;. Fr

e b ; &
NEELSS IS L CIET R
LB eRENT 1% / ﬁ@‘?ﬁi‘i iz RTHP _'E}.g__[

A

50




EmeEmne

BREME (7
BR  S=1:5000

=T

DR e\
---H{W%EE‘ . T
= : Vi %n fh, v

WAt ’E

¥R e

f'

Z W
iwmﬁuyg
J IS4

s2KL Tt ART %15

)
/

i

© Ichiro Matsuo

S M

LE

A /-- .
Research Institute for Disaster Mitigation and Environmental Studies
51

=

1% FR BT ZA g 3 X 4

e FETHE L 7

EHET T REFICKYIER M s

- AR DB N (R )

HEH 7,2101% 17115 Ale SRy l
N= 20,260.A #5004 LY | RFOATS ik
Lo _ _ r
ETCHSU—TLEEE D/__ JagpEE || HERIRESIE
m : . 'm ; (_ ~ ' |

I AIBE NEHE 5 —

L 3 .

BRRITLETISA

| HERIRERSOREEHD
-, F -BRAI0BICBRELETORE atsuo

4 | BANBERRESETELADICLE, EFI

te BETLHHDORE ’E%Bﬁ‘%ﬂf%fiﬁ 52

52




AR E D ELGRE

ABENEH 54—

“lleg

F2ER
A1 4R
IKPA1RAE

18:00

ARIZED
fERREEs
HEREEE
ERTAHE

EHEtE

BRERE
%iﬁd)ﬂﬂﬁh\
[

BRRELO
SHEAF

SHISKER
BIEIKR T
Eﬁotﬁﬁ

BASR-BRERORE

15: 00HOMLLVBERH T, BERIDEHT

BASELBNERAATEARBE LS THESINEM
ABIcE-FRERNLSOKEMBTREEIEIR
BEREIZI20:00/E A BN 5—28 8 | L0

Research Institute for Disaster Mitigation and Environmental Studies

54

19:45
ERIID
HSALUWRIE

—
20:00

BRI BT K AR 2
20:40

SDEEEMRIK AR

TIEIN
21:20

ESc s b
21:50

\ E—9KL(5.08m) )

© Ichiro Matsuo




Mgz P o= R R D
EXHLHERITH
A

19:45 ZEAEBHEIE2—ICANS
PLUBEROEFEAFEUNTEITS (ES)

Bkt 2—ICRY., L BERYISTE, Yy
B~ ERMS (E)

HEFNEEDNEARNS () £ /

FROREERERT SIS () d : r\b — .
) : 5 | AL [ | BPLKECES |
REERRE. BUNBALAAIBHITK ; A

[SHhEn3 (%) / | / | J| =
FOBBERICEEHAIFITFC . © o I

BYROBHIBHAFNS o i e T
FATOERBBIZANS () . T BTG _
FEREFRICEE TREFR~RHSF) | TEEICE ST 1B | ; - / &7t

—

B F QR KE WA AN RIS | Ji
SEBLTLV =, BERL/NFRDHS . _
LAOL@EN TR EBTHo 1. \ T

I} _ I
| TERAORERLHOIIRF ; |

®@ e ©® © & © 0O

JAatsuo

&= CoMlI
R

Research Institute for Disaste
55

1R KR HEREL ., anZ<Fo Tz,
BERRICEH, FHHDBKRLE<HOEDICITHIHENEE,
RIKERNIRFE->TORE (L, PRIYER, JVEHDITEH,

ERICHIBBEGILICITEIIL—ILEED LT EE,
FRNEARWIZEZ., TROEMRIIENETIET 4%,

B RKLGWDBISCER, 5. Bikidee, mz~FoEER,

;% “ e Ml © Ichiro Matsuo

Research Institute for Disaster Mitigation and Environmental Studies
56




© Ichiro Matsuo

S0, M
%" wiiain Research Institute for Disaster Mitigation and Environmental Studies
57

2O TS O

(D @,
= | @ | (O

(D
Q@OQ‘ i O QQ

sl — Research Institute for Disaster Mitigation and Environmental Studies
58

© Ichiro Matsuo




> FALDFHRPBRFORET, 105, 30F. 50FXEEAHKFEL DY
"D EDKYZEBZTIKRETIH AL, TBHR DM 12 RTCEEEE,

> ASEIIE, KEAECARITHE DA AL THEEEZ SN EE,

> WEEESEEICE. BM(BCER) - #£B(XRER) ONLER, #ilEX
Z.SFHREDEEAH ., 2B (XHERE) TH 5,

——

——

%f_ Ml © Ichiro Matsuo
ooy o Research Institute for Disaster Mitigation and Environmental Studies
59

© Ichiro Matsuo

Research Institute for Disaster Mitigation and Environmental Studies
60




.y

© Ichiro Matsuo

Research Institute for Disaster Mitigation and Environmental Studies
61

7 |:|I a ‘l
f A BT R E —— w : —— j&»;mmi Ea‘ca:. FR - ﬁi:!% 5147542 ;F—‘l
(feTBF) | s (%) LE-SE-NESE ST A AR E NN SR R
B B o|E |m B & BE( BB |8 |» | ® R X TS g " "
[1) (1) [5) [) [o] ERES L]
BEER i B | W | R | ] <ok s S
120K MR EEwe| 1m | 2m | 28 j-%ﬂ%@@*ﬁ&ﬁ%ﬁﬁ% 5 | 2w | 0w | 2w | 2em | 2w
2onmAAS | o w0 | #a | 28 |28 | 28 | 28 |05 | BE |26 | a8 | 28 | na e | a8 | ae | 2 | te | 1E
120~ o6wMA | Kb W5 | W | mE | am | m | AE | 28 | A8 | 2 | A |2 | am | wm | am | nE | | nE | e
120~ 96RE M :"—[ e 78| 78 e | 78 | 79 | 71| 59
0RME - R | a8 | 5w | 5B |58 58| 58
BEER wh | 8 | B |08 | 2om | ol |00 | BB | s |l | som | ol | e | s | ol | s | nem | 2w
72~ 48WME 4 oz | wE | B |0z | 6w |6z |vs (e %8 | 38 w8 | 28
72~ 48W A % g | #m | 28 P e s
72~ 36%MA # | 5 w8 | 4
BEER wh | #m | 48 |28 | 28| 28 | B | BE | 28 | 28 | 2E | 48 g | 28 #H
AEREE 1280 | 2105
48~ 2485100 wg | #m | am | 2E | 28 w8 | 78 w5 | 38
36~ 248518 ) g | 24 | 2 | 28 | 28 | 20 | 28 g | #a | 28 #H
. w | am | 2w | a8 | wn | 2E | e | ne | xE | 20 | 08 | 2 a8 | 28 s
BA AR wm | wm | H | 2 | 2 | | e | 2E | a8 | 2 | ne | ne | ae | a8 | aE | x| te | 2E
36~ IR 78 | 78 | 58| 58 | 78 | o | 2w | 28 | 6B | 58 8 | 78
12~ 6B R wF | A8 |0 | A0 1 | %8 | #8 | %8 | A8 | 78| 78 | 78| 58| 208 | 28| 08| 58
#E | #8220 | 28 | BE | BE | 28 | 2 | 2n | 28 | 28 | 20 | 2a | e | 28 | 24
\ wmn w wE | a0 | a0 | 78| 50 | BE | BE BE | B |70 | 78| 5 | £ | #8 | 78| 59
- 0 / P 1 | 78 | 78 50 | 7B
= © Ichiro Matsuo
&~ CoeMl
e

.y

Research Institute for Disaster Mitigation and Environmental Studies
62




> BEORZLEFEZEES

> REIOHEEHER (RNnikITORLE)

BALSAY
ERIRKATENRTE

A RERTLEET—H 59T
B

%f_ Ml © Ichiro Matsuo
ooy o Research Institute for Disaster Mitigation and Environmental Studies
63

%f_ Ml © Ichiro Matsuo
Wesey. o Research Institute for Disaster Mitigation and Environmental Studies
64




OERAIRE-EMAT OHTH-ERAMRE AREH xBERAFRHA

FEDODHLIERKE LI L1 DFEMN L R-@E R TRES
BA LS4 DERENE SRS | ks [ muns | tous | ETRE | SRR | seds | Rk
R D 1T 8 5 1 5H 28 ~ HFs 5H 2H ~28 0% 905 108 fH] ;&EF&N
3] H
KHERMLUIAT © © © © X © © ©
BEIEFDHRHTH © © © ©) © © © ©
3
A Z
L | BORASHMR © © © © © © © ©
5
’f =r e b
J|BRREOXE © © © © © © © ©
)
| BSTBT oY Rb © © © © © © © ©
AY5EY ) © © © © © © © ©
£ oMl © Ichiro Matsuo
N

Research Institute for Disaster Mitigation and Environmental Studies
65

© Ichiro Matsuo

Research Institute for Disaster Mitigation and Environmental Studies
66




BT ERTRAKKR |

REFEFERKEDORFZDIK

| SHBARIS &L BBTIE DR TS

Research Institute for Disaster Mitigation and Environmental Studies
67

SMEE— D THAHRNITEMNFIARERAPLLGYITASTHEICHMRINLFAVDERENEILES,

T REAn

H28.9.19
4

Research Institute for Disaster Mitigation and Environmental Studies
68




'~

KEIHIHTHET D,

KEICEDO DB OME - THH, TN TN ORENERHL . BAMNGHRITEEZEN
BERIITIEHIEN, MEFHLITEADIET,

fé‘-%’r_ M © Ichiro Matsuo

Research Institute for Disaster Mitigation and Environmental Studies
69

Lo

© Ichiro Matsuo

Research Institute for Disaster Mitigation and Environmental Studies
70




