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Natural Hazards Risk

12 indices analysing the major
natural hazards worldwide;
including: , tTsunamis,
volcanoes, : ;
tropical storms and cyclones,
Tokyo storm surges, :
extra-tropical cyclones, wildfires

Relative Economic J=1a[e Noeldelb[ela)#
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Out of the 196 countries rated,
USA (1), Japan (2), China (3) and Taiwan (4)
were the only nations to be categorised as “extreme risk” for

http://maplecroft.com/ EEPYSYNe) [l i=R=Yeo]a ol tlle exposure to natural hazards. (2011)
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responds to flooding along the Helmand River in X ARSI
Afghanistan, by providing critical assistance to the et ':'ﬂzf“”“
immediate needs of those people affected by the floods and Bz K ERE e
supporting community efforts to rebuild their towns in the GSEEBEN| . FEEEIR 2
aftermath of the disaster.
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atural Hazards Economic Exposure Risk Map -

aplecrofi's Natural Hazands Economic Exposure Risk Index identifies the areas of the world which have the greatest Included as part of Maplecroft's Matural Hazards Atlas, fhe Nafural Hazards Risk — Abeoluie Economsc Exposure Index
oncenirafions of economic value exposed fo natural hazards. Mational level non-agricultural GDP has been distributed assesses the abeolute value of @ country’s non-agriculiural economy exposed to natural hazard risks. The Natural Hazards
elative to vicible night-time fight 2= a measurement of economic acfivity. The map reflects the exposure of this economic Rick — Relafive Economic Exposure Index assesszes the proporfion of a country’s non agricultural economy exposed fo " .
ivity i 11 natural hazards (geophysical, hydrological and meteorological), weighted according to global losses recorded  natural hazard risk relafive fo it iotal economic oufput. : ma p Iecroft
or each hazard type over the last 20 years. Overaid are images of selected 2011/12 natural hazard events with significant  For more information please see www mapl=croft cor o
geociated economic or humanitarian impacts.
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Climate Change

L 10. Lagos, Migenia

Vulnerability Index 2013

#¥ maplecroft

7. Kolkafa, Inda
1. Dhaka, Bangladesh

2. Manilg, Philppinas
6. Ho Chi Minh, Vist Nam
3. Bangkok, Thaiband
4, Jakarta, Indonesia

5. Yangon, Myanms

8. Chennai, Inda
B. Mumbai, India
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Global Risk Analytics

Natural Hazard Risk: Absolute Economic Exposure Index 2014

Japan
Chna

Tamwan

Ingia
Philppines
Ingonesia

maplecroft

Mexico High Extreme
Extreme Philippines High High
Extreme Italy High Medium
Extreme Australia High Low

Extreme Indonesia Medium Mo data

http://maplecroft.com/portfolio/new-analysis/2014/02/19/natural-hazards-risk-atlas-2014/




Historic tropical cyclone tracks

Saffir-Simpson Hurricane Intensity Scale

The tracks of nearly 150 years of tropical cyclones. The map is based on all storm
tracks available from the National Hurricane Center and the Joint Typhoon Warning
Center through September 2006.



Potential Flooding Areas in Tamshui River Basin

Dahan River

13200 m3/s

Keglung River [ges
1500 m3/s

— Xindian River
10300 m3/s

Due to growing
population(6.5 million),
floodplain has been
widely developed by
building levees to
confine the river flow,
especially surrounded by
the Taipel metropolitan
areas.

The construction of
levee prevents the
damages from flooding.



e

BEMEA201D ©

R e e

T'Bﬁdge
FPEPAN

Cal

In 1694 (at the period of Kangxi(FEER), the
fourth emperor of the Qing Dynasty),
there was huge earthquake with Richter 7
mag., which created 3 -4 m deep ground
subsidence.
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Shanchiao fault

(LLI MR 2 )

The slip along the
fault plane with
the maximum slip
at the depth of 9
km. The vertical
displacement field
induced by a

Fablcland magnitude of 7.0

<l i — T R event .
L Eene. o - A l : G i X AT

Foat |..|*&+' -_'.f:-' ...I-; 224 12190 1213 tarer  tavdy tevse
& o e : , S ,
4-"‘ (IJ'I Hﬁl] Eﬁ@) ri=ed f‘r".".-.':_-“".l-- A 25'18 M7.0 25'18
* Linkou Shanchiao Fault Kanjiao F. Taipei F.
~. 500} = Tableland 2512
=) — Hsinchuang F. Taipei Basin |
g U= "'{ 25'06
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_L' | (00} 25°00 {)
Upper Quaternery Lower Quaternery Folded Tertan
depostls ] deposits ) /f:\:\\}\\\:\ T LT"LI ) 24'54' 24'54

121°24'

121°30' 121738 12142 121748 121754

J. S. Lai, et a, (2010), “Potential inundation hazards in Taipel Basin induced
by reactivation of Shanchiao Fault, northern Taiwan,” Terr. Atmos. Ocean. Sci, Val. 21, No. 3, pp.529-542.
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® Taipel Flood Control Plan
(200-yr return-period flood)

Estimated inundation areas under
high tide condition (+1m).

(1) Flood diversion works
(2) Levee construction
(3) Pumping stations

(4) Drainage systems

(5) Forecasting/warning system




® Taipel Flood Control Plan
(200-yr return-period flood)
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In 1694, the area of lake was 150km?.
In 1800’s, it became an wetland.
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Typhoon Babs(gEE##1998),
Xangsane(£#2000) and
Nar I (#8%12001)

severely hit the northern part of
Talwan, especially along the
Keelungriver in the Taipe
metropolitan areas.

I Inundation zones of
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-| Nari Typhoon (2001) |®# 'j

Keelung River
1500 m3/s
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Extreme event: 2009 Typhoon Morakot

son Yy o 2009 SI5eHEME, 0806-0810 RIEWE

Total rainfall :
24 hrs(1583mm)
48 hrs(2361mm)
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Overflow along downstream of the Keelung River

Overflowing - -
A Riygr Reaches -
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® Taipel Flood Control Plan
(200-yr return-period flood)
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Rainfall amount changes rate

IPCC (1990-2007)
Assessment Report

e SDSM 4 Simple = Simple  * Simple — average
1.8 CGCM2  HadCM3  CSIRO Mk2

1.7
1.6

ﬁ 1.5 ‘/.

5514 a Based on Special Report

13 on Emission
1.2 Scenario (SRES) B2 for

:.(1) Climate Change.

I
2010

e ' & : E !
(2025) 2039 (2055) 2069 (2085) 2099

Year Vulnerability (20)

¢ SDSM a Simple = Simple ¢ Simple = average
; CGCM2 HadCM3 CSIRO Mk2 --- Present
Rainfall amount changes rate o
and its Vulnerability (20) in )
the Tamshui River Basin by = Zg > R
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(1)Yuansantze Flood Diversion Works
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(1) Vulnerability Analysis of Yuansantze Flood Diversion
B4 s it Bfe 55 FE FE S

In(@)xmin((Q —Que)9) | 1000

=exp

Flood Diversion
ono _ Qmax

1200

Flood Discharge (m3/s)
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Flood mitigation infrastructure in lowland cities







(2) Vulnerability Analysis of Levee Construction

32 2 A Bfe 55 ERT

Views | = exp(o@)xmi ”((V\ﬁl_ H,).0)y. 100%
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Levee Overflow/Breach

i m b A TK AR 1k

8/24/1800 8/24/2400 8/25/0600 8/25/1200
i (hr)

Hydrograph of breach
discharge (2004, Typhoon Aere)




&5 Levee Overflow/Breach

Section Y

~Section Y+1

K ffurira. wotell ccfoglebioncthusion




(3) Vulnerability Analysis of Pumping Stations
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(4) Drainage systems
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LLLLLLLLL The design capacity for

S drainage system: only é"i! £ o
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2D Inundation Modeling for velocity

field and depth (B K _ 48 K&
BB 72 KRBT IR)

Taipei Station
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Adaption Strategy (i R I&)

Flood risk is an integral part of social and economic processes and is
often increased by human interference with natural hydrometeorological
phenomena.

REREAARBRIESZBEHEREE BB - MM EKEZHESAR)

O population and economic growth -- intense use of water/ land.

O integrated flood risk management by river basin planning.

O flood-prone areas due to land subsidence and development.

O climate change making extreme events severe and frequent.

» Reduce vulnerability (%% 49&33 &)



Adaption Strategy (i R I&)

Flood risk is an integral part of social and economic processes and is
often increased by human interference with natural hydrometeorological

phenomena.
(FREARBNERMIREZSEBGEERE - RHEET] - MM EZEESZAR)

O population and economic growth -- intense use of water/ land.

O integrated flood risk management by river basin planning.

O flood-prone areas due to land subsidence and development.

O climate change making extreme events severe and frequent.

(1) Flood diversion works
(2) Levee construction

(3) Pumping stations
(4) Drainage systems
(5) Forecasting/warning system (3ELE5A %)




Lowland Areas
In Taipel Metro
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TIMELINE

Bivers initi b Megastorms Could Drown California Megafloods
e - ' Massive Portions of California Every Two Centurie

vapor that extends thousands of miles from out at
sea, carrying as much water as 15 Mississippi Riverss Huge flows of vapor in the atmosphere, dubbed "atmospheric rivers,”
It strikes as a series of storms that arrive fo i
days or weeks on end. Each storm
can dump inches of raify

or feet of snawe

BASICS

See Inside have unleashed massive floods every 200 years, and climate change could

Buoyancy bring more of them

/& warm, malst air mass easily rises up
and over a mountain range; as it does, Mer an -
the air cools and maisture condenses into: ael D. Dettinger and B. Lynn
abundant rain or snow. The river eventually

Orientation decays into random local storms.

Ifa river strikes perpendicular
to a mountain range, much of the
vapor candenses out. I i strikes at
an angle (shawn), a “barrier jet”
can be created that flows along the
range, redistributing precipitation
on the mountainside,
e

Origin G
Atmaspheric rivers usually approach
from the sout bringing
‘warm, malst ait from the tropics.

Precipitation ¢

Atmospheric 2 - Severalinches of min or fcet
river. 3
Duration S
Amegastorm can last up to 40 days
‘and meander dovin the coastline,

Smaller ivers that arrive each year

O OETRELE INGM Fei Li¥CE

St it Litp of $arramenrs, 1861,

within the layer bring very humid air from

<’ the tropics, but the river can also pull in <
atmospheric moisture along its path. 3

: INUNDATION O THE STATE CAPFITOL.
< J1mie  Vapor Transport
Moistures concentrated ina layer 0.5

January 201

GLOBAL CONCERN

All West Coasts
Can Be Hit

Atmospheric rivers form over tropical
waters and flow poleward toward

the west coasts of many continents
(one hit England in November 2009).
They are prominent along the U.S.
Pacific Coast but can occasionally arise

in unusual places, such as the Gulf
of Mexico (one flooded Nashville in
May 2010). Atmospheric rivers could
become larger in the future as the
climate warms.

Composite of atmospheric water vapor
from December 17-19, 2010



Extreme Weather and Climate
Change http://www.scientificamerican.com/

The evidence is in: global warming has caused severe floods, droughts and storms. We
present a three-part series by John Carey, who was funded by the Pew Center on Global

Climate Change, and other selections from the editors

SCIENTIFIC
Jun 30, 2011 AMERICAN"

Features

Storm Warnings: Extreme Weather
Is a Product of Climate Change

More violent and frequent storms, once merely a
prediction of chmate models, are now a matter of
observation. Part 1 of a three-part series

¥ 110
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