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TA)AH 715 7,030 3,069 478.4 16
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152 228 398 138 93.3 68
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World record point precipitation

measurements

Duration Azpnor::)m Location Start date
8-min 126 Fussen, Bavaria, Germany 25 May 1920
15-min 198 Plumb Point, Jamaica 12 May 1916
60-min 401* Shangdi, Nei Monggol, China 3 Jul 1975
1-day 1,825 Foc-Foc, La Réunion 7 Jan 1966
2-day 2467 Auré re, La Réunion 7 Jan 1958

1-month 9,300 Cherrapunji, Meghalaya, India 1 Jul 1861
1-year 26,461 | Cherrapunji, Meghalaya, India | 1 Aug 1860

* indicates estimated value. From NOAA'’s National Weather Service
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B EERTR | ELE AT RERAE
mm HH =it
1 MRE  EREHV) 50.0 20114E7H268 O
2 =& mK 49.0 19465 9H13H O
3 =R a&* 40.5 19834 7H24H O
4 HER PR+ 39.6 19524 7H4H O
5 EER M = 39.2 | 1949F9H 2H O

[REFDHR—LR—(2013.10.28)



HAADZz= XK1 FHEE/KE

B EERTR AR AR RERAE
mm HH =i
1 FER EH 15319994 10H 27H O
" RIFE RAE 153 19824 7H23H O
3 ik % R fH 152 198844 H28H
4 =8 EK 150.0 19445108 17H O
5 = 12 = U * 149.0 20064511 H26H O
R AR KFHT 76 19584 9A26H O

K[REFDHR—LR—(2013.10.28)
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mm HH £y
1 =R REHEGE)  851.5/2011F7H19H O
2 ZRE Eﬁ#?(Ufb§ 844 19824E8H1H
=)

3 =ER BE * 806.0 | 1968fF9H26H O
4 FNER N 790 19765%F9811H O
5 ks EMES * 765.0 20085948 13H O

BRI KFHT 392.4 1958%9H29H O
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Rainfall Intensity Compared with World Records
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Aerial Imageries of Xiaolin Village

Imagery in 2007 Imagery of Aug. 15, 2009




LN DKE (Disaster) A2 Z 5D H?

« Disaster occurs when societal Vulnerability (ffE 5314 )
meets with Hazards (I & 77). Consequences depend on
how a society is organized in progression of vulnerability.

* Pressure and release (PAR) model: The only way to reduce
risk is reduction of vulnerability pressure.

By Ben Wisner, Piers Blaikie, Terry Cannon and lan Davis, At Risk, Second Edition -natural hazards,
people’s vulnerability and disasters- (Routledge, London & NY, 2004)
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Precipitation Map
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(Intergovernmental Panel on Climate Change;
IPCC) .

[t S [R RS | (World Meteorological
Organization; WMO) .

[ [E&EIRIEETE | (United Nations Environment
Programme; UNEP) 35
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[ SIEZEEN I HEAFREI/ NRIL |

(Intergovernmental Panel on Climate Change; IPCC)

[t AR R MRS (World Meteorological Organization; WMO) .
[[E&ERIEETE | (United Nations Environment Programme; UNEP)
[Z&kY. 1988 (ZERIT,

fEdn: B XIS E D EREIL IR I AR FT DR FRIEN R 2 4R
&L, BRATRFEMICANEDEESNO>TNDDONE
BEITHE,

A0 MNERFE(Ea—LO—)DTIZ. F—1EXxHE (BARZE
RIARHL) ITSE21F =T = (FE. &b, Ma5sH) I E3EXEl=
(BEFOR) IBSUICTREEIRARAARUNIZET H2RY
TH—RIBEMN TS,

EERNREDHEEE. HER—TDOAXRE., f520R—UD
SPM(Summary for Policy Makers: Bl R EE R [TEL]) . $I50
AR— DTS (Technical Summary: B HTELY) M54,

http://www.ipcc.ch/


http://www.data.kishou.go.jp/climate/cpdinfo/ipcc/ar5/
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http://www.data.kishou.go.jp/climate/cpdinfo/ipcc/ar5/
http://www.climatechange2013.org/

Observed change in precipitation over land
1901- 2010 1951- 2010

(IPCC WGI AR5 SPM, 2013)
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CMIP5 multi-model simulated time series 1950 to 2100 for change in
global annual mean surface temperature relative to 1986-2005

d) Global average surface temperature change
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2 SPML2: 1986~2005 FA R L=, 21 thidPtEE 21 il RKiIzB s, HHRE
Byl ESGR S SEER A AL E A OB TBI{12.4, & 12.2, 3 13.5}
2046~20654F 2081~21004F
I HUA | A REFEDE | T afREE D&
il 2 ik
fit BOEEIH | RCP26 | 1.0 0.4~1.6 1.0 03~17
FRIROZE |RCP45 |14 0.9~2.0 1.8 1.1~2.6
L(C)? RCP6.0 |13 0.8~1.8 22 14~3.1
RCP85 |20 14~26 3.7 26~438
DS ) afEEMEDE | T afRELE D&
2 ik & il
i L E g0 | RCP2.6 | 0.24 0.17~032 |0.40 0.26~0.55
fANLLO E | RCPAS | 0.26 0.19~033 | 047 0.32~0.63
H (m)® RCP6.0 | 025 0.18~032 |0.48 0.33~0.63
RCP85 | 030 0.22~038 |0.63 0.45~0.82
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http://www.mlit.go.jp/river/basic_info/jigyo_keikaku/gaiyou/kikouhendou/pdf/080601_shiryo_00_02.pdf
http://www.mlit.go.jp/river/basic_info/jigyo_keikaku/gaiyou/kikouhendou/pdf/080601_shiryo_03_05.pdf
http://www.mlit.go.jp/river/basic_info/jigyo_keikaku/gaiyou/kikouhendou/pdf/080601_shiryo_06_07.pdf
http://www.mlit.go.jp/river/basic_info/jigyo_keikaku/gaiyou/kikouhendou/pdf/080601_shiryo_08_11.pdf
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http://www.mlit.go.jp/river/basic_info/jigyo_keikaku/gaiyou/kikouhendou/pdf/080601_shiryo_16_24.pdf
http://www.mlit.go.jp/river/basic_info/jigyo_keikaku/gaiyou/kikouhendou/pdf/080601_shiryo_25_26.pdf
http://www.mlit.go.jp/river/basic_info/jigyo_keikaku/gaiyou/kikouhendou/pdf/toshin.pdf
http://www.mlit.go.jp/river/basic_info/jigyo_keikaku/gaiyou/kikouhendou/pdf/toshintext.pdf
http://www.mlit.go.jp/river/basic_info/jigyo_keikaku/gaiyou/kikouhendou/pdf/toshinref.pdf
http://www.mlit.go.jp/river/basic_info/jigyo_keikaku/gaiyou/kikouhendou/pdf/0801_matome.pdf
http://www.mlit.go.jp/river/toukei_chousa/bousai/saigai/kiroku/index.html
http://www.waterforum.jp/twj
http://www.mlit.go.jp/river/basic_info/jigyo_keikaku/gaiyou/kikouhendou/
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Economic Damage and Losses

Thai Flood in 2011 Pakistan Flood in 2010

{1USD = 30.790THB) ' ' ;
Total Damage
Sub Secrio Direst Damages FKR | Ingireet Losses
e e o g [P
7. Soci Infrastructure
Water Rescurces Managemant 8718 - ans Housing 91841 H.71 135.014 | %8
Tt 23880 B 3047 “Hicalth 562 el 4|
Telecommunication 1.260 2558 3,848 Education 22,47 4418 | 26404 3l
: e : Saldotal | 115,451 0,249 | 168700 1,949
Electicity 3166 5716 8501 . -
Water Supply and Sanitation 3497 1.984 5481 Irriation & Flood
pitiors & Fiood 23,600 23,600 278
Productwe Management ' i
Agricuture. Livessock and Fichaey 5666 34715 40,381 ;”’"‘P:‘ P‘:’ ‘:"g“f"‘f"“"" “im ’2':3'2’ : '3—;"' ' L:c::
CR Ty o _waber Supply & Sansintian 3 9306
Manutacturing 513881 m.?u 1,007,139 B T BiE =G S
Tounem 5134 BR.673 94,808 Suldtotal 102,469 69,648 | 172117 2025
 Finance & Banking - 18276 15,276 3. Economic Sectors
Social :‘:;";“’:""- Livestock & 15,547 113247 | 4ams08 | S48
‘Healtn 1.684 2133 387 Private Sector & Industrics 14,463 9468 | 23932 %2
Edducation 13,051 1.798 14,849 Financial Sector 10 57,041 | 57251 674
‘Housng 45808 07,883 83,797 Subtotal 34,120 179466 | SWORT | 6000
Gultural Haritage 4429 3076 1,508 £ Crom Colg Secton
sy soc: Yo ' : _Governance 3,141 2835 | 397 0
Cras= Cutting LCavircament [Tx 992 12
Ervranmant a75 178 561 Subtotal FREY 2838 6908 £
TOTAL 630384 795191 1425544 Total £52,173 302,599 | WS4771 | 10986
Total: 46.5 Bill. § Total : 10.1 Bill. §
Manufacturing 32.7 Bill. S (71%) Private & Industry 0.3 Bill. S (3%)
Agriculture 1.3 Bill. $ (3 %) Agriculture 5.0 Bill. $ (50 %)
Housing 2.7 Bill. $ (6 %) Housing 1.6 Bill. $ (16 %)

By Sayama



Bangkok

The extent of flood in Thailand of 2011; 65 provinces
flooded, starting in the north, then to central plain in lower basin
including Bangkok
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Typhoon Haiyan (Yolanda) 2013 11

icipalities and
57 cities in 44 provinces of Regions IV-A,
¢ IV-B, V, VI, VII, VI, X, Xl and Caraga
@, are reporting damages as of 22.11.13:
Affected Persons: 10,023,075
Affected Families: 2,157,726
Deaths: 4,015
maged Homes: 1,085,446

e Da

Typhoon Yolanda (HAIYAN
Heavily-Affected Areas

o Map by WFP
uan and Response Branch (OMEP) 22.11.13

: o k. Number of Affected Persons
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v : | iy - e 5,001 - 10,000
10,001 - 25,000
25,001 - 50,000
50,001 - 100,000
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Source: NDRRMC Sitrep 34
22.11.13 6:00 am PHT
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PAGASA forecast: 5-7 meters

TACLOBAN

Highest Storm surge
output by the JMA
model ~3.57 m
(minus
astronomical tide)
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B fE190m/s

Typhoon Haiyan made landfall in
Guiuan Eastern Samar specifically
over Homonhon & Suluan Islands.
last recorded pressure before
landfall at Guiuan station was
910.0 hPa ~ max sustained wind
is 240kph near the center and
gustiness up to 280kph
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. BHAE
In 2013

S0N A

10N : R : : ! :

110k 120k 130k 140k 150k 160k 170k

Figure Tracks of the 13 named TCs affecting Japan in 2013
The numbered circles represent the genesis point of each named TC, while
the squares show the dissipation point. The numbers indicate the last two

digits of the identification number for each named (JMA) 47
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1. Design flow capacity: an hourly rainfall of 50mm

2. Master plan: bank protection improvement for the total length of 324km of 46 rivers

Project progress (as of end of FY2011)
Length completed 209.4km
Bank protection completed 65%
Overall flood control projects completed 76%
(with the effect of other flood control facilities)
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Flood in 1958

~ ITyphoon No. 22 (Kanogawa Typhoon) hit Tokyo in Sep. 1958

Storm Outline Lowest pressure: 878 hPa (lowest after WWII), Storm radius: 400-500 km, Max. Damage Outline
wind speed: 70 m/s. Hourly rainfall: 76 mm (evening of 26%), Total rainfall: 444.1 mm.

Major flooding by Kanogawa Typhoon as the starting point of Tokyo’s flood control projects

\

Small and medium rivers flooded at various places in the Santama area and
many wards of Tokyo, causing serious damage. Low-lying areas also suffered from

Flooding around Shobubashi Bridge over Nomigawa River
in Kamata, Ota Ward

heavy rainfall. The flood killed 203 people, flooded 480,000 houses and the total area
of 211 km?.

- >
Levee breach aruond Taishibashi Bridge over Karasuyamagawa River
in Taishido, Setagaya Ward

Flooding along Shakujiigawa River Flooding along Nakagawa River

Rainfall from 9:00 26 to 0:00 27t Sep. 1958 ]
An hourly rainfall of 76 mm caused the worst damage after WWII.
90 Total rainfall : 444.1 mm
(Sep. 22-27)
80 76
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Event Date Flooded area . Flooded hou*s%s ﬁ
(’<$ = =1 = 3 ;% 7K
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EE | (ha) (#%) (&) Il Flooded area
L FEF0334E9H278 | 21,103 |337,731 (142,802 (480, 533
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In tunnel Excavation at Arrival shaft
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Thank you for your attention
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