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Increasing Frequency of Extreme Weather Events
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Increasing Frequency of Extreme Weather Events
on the Globe (cont.)

The global environmental change (including climate change and urbanization)
will ratchet up current patterns of extensive risk, threatening livelihoods and
stretching coping capacities to the limit. The following aspects are also
Identified:
1. The increased frequency of extreme climatic events will create a significantly
higher risk of disasters, such as tropical storms, floods, and droughts.
2. The hazards caused by extreme climatic events will be beyond the scope of
established experience.
3. The extreme climate will contribute to an exposure and vulnerability to
disasters, and a specific climate change factor can lead to complex and

multidimensional hazards.
Source : The Disaster Risk Reduction : 2007 Global Review, UNISDR

® The estimated global economic losses in 2010 from natural and human-
Induced disasters amounted to USD 218 billion, Asia suffered most.

® The unprecedented scales and patterns of occurrences make it more difficult
to manage.

Source™ Swiss Reinsurance Company
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Natural Disaster Hotspots: A Global Risk Analysis

(The World Bank Hazard Management Unit, 2005)

Table 1.1. Countries Most Exposed to Multiple Hazards
a) Three or more hazards (top 15 based on land area)

A2iF3IBIL F R AR T

Country Percentof  Percentof  Max. Number | Coundy Percent of Percentof ~ Max. Number
Total Area  Population o Hazards Total Area  Population  of Hazards
Exposed Exposed Exposed Exposed
Taiwan /3.1 73.] 4 Vietnam 5.2 5.1 3
Costa Rica 36.8 411 4 Solomon Islands 7.0 49 3
Vanuatu 8.8 205 3 Nepal 3.3 L6 3
Philippines 223 36.4 5 El Salvador 5.1 5.2 3
Guatemala 213 408 5 Tajikistan 5.0 1.0 3
Ecuador [3.9 23.9 5 Panama 44 20 3
Chile 120 34.0 4 Nicaragua 3.0 222 3
Japan 105 153 4
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Taiwan’s Annual Precipitation

(Taiwan Climate Change Projection and Information Platform ,2010)

Anomaly of annual precipitation - Islandwide
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Taiwan’s Annual Average Rainy Days

(Taiwan Climate Change Projection and Information Platform ,2010)

Anomaly of annual precipitation days (>=0.1mm/day) - Islandwide
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Talwan’s Disaster-inducing
Weather Systems

2012/05/15 2012ITW




Disaster Prevention and Protection Act

(provisions pertaining to CWB missions)

Natural Disasters
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Annual Damage Statistics

(1985—2010 On agriculture and transportation facilities)
®Incurred Directly by Weather-related Disasters NTD 16.3 billion

®Incurred by Typhoons (86.88%) NTD 14.2 billion
®Iincurred by Typhoons and Heavy Rain (96.37%) NTD 15.7 billion
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The Major Four Causes
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Typhoons Affecting Talwan area
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85 TSs/TYs Annually Formed up
on the Globe
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Frequencies of TS/TY Occurrence

® NW Pacific and S China Sea dominate in numbers and intensity.
® ~27 yearly on average, with the lion’s share in July-October.
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Intensities of TS/TY

Intensit Max sustained winds near
/ the storm center

International m/s

Tropical »
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Definition of Invading TS/TY

1. A Landfalling TS/TY; or
2. Passing through Taiwan’s coastal areas resulting in
significant damage.

No. of Invading TS/TY in Terms of Month
(1911—2010)

25 90| 101| 81| 29| 10
0.25| 0.90| 1.01] 0.81] £.29] 0.10
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Typhoon Forecasting/\Warning
Operations
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Tim |ng of Typhoon Warning Issuance

T L

| 8 Schematlc Diagram of Sea Warning Issuance
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J ““*’ M=t i (¢ storm radius of sustained
sty \vinds of 34 knots or greater is
anticipated to touch the 100 km
sea area of Taiwan in 24 hours.
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A land warning is issued if the
storm radius of 34 kt winds is
anticipated to hit the land of Taiwan,
Penghu, Kinmen, and Matsu in 18
hours.

FERIRAR 164 Eﬁg‘éiﬁfﬁf&
18 hirs forecast position

Schematic Diagram of Land Warning Issuance
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Termination of Typhoon Warning

® | and warning Is terminated when the storm radius of 34 kt
winds moves from Taiwan, Penghu, Kinmen, and Matsu, or as
the storm dissipates or has recurvature and turns off the original
path; Sea waning is terminated as soon as the storm radius
moves away from the 100 km sea area of Talwan.
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On July 3, 2004, after TY Mindulle passes through Taiwan, the SW flow triggered by the storm
brought extremely heavy rain across the island leadingto severe damage.
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(Extremely) Heavy Rain Advisories

®Timing of Issuance
When a certain period of rainfall reaches the following criteria.

®Rainfall Thresholds

— : 24-hour accumulated rainfall exceeds
50 mm with at least one hour of 15 mm or above.
. 24-hour accumulated rainfall exceeds
130 mm; referring to
If exceeding 200 mm
If exceeding 350 mm or more.

® Termination

When the probability of (extremely)/heavy rain is expected to
decrease.
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Typhoon Forecast Products

Track
Forecasts

Typhoon
Warning

Mean
Accumulatec Wind Speed

Rainfall Forecasts
stimate

2012/05/15 2012ITW




Typhoon Forecasting/Warning
Operational Procedures

0000: Typhoon Info Collecting and Analysis

0100: Preliminary Forecast on the Typhoon Movement

-

Typhoon Warning R

O 0130: Typhoon Warning Discussion Meeting

E 0200: Creating Warning Products
Discussion Meeting: C

1. Analyzing Current State A

2. Digesting Varied Forecast Guides S

3. Predicting the Typhoon Track

4. Forecasting Mean Wind Speed and Gust by Region
5. Discussing the Warning Type

6. Assessing the Warning Areas

7. Other Concerned Issues

0230: Press Conference
And Information
Dissemination
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The Typhoon Warning Sheet (Text)
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The Typhoon Warning Sheet (Diagram)
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Potential Typhoon Track Forecast

The typhoon track forecast error exists and increases with time due to the limit
of current scientific knowledge; as a result, information on the potential track,
which is produced based on error statistics, is illustrated to the general public.

The red circle indicates 70%0
probability of which the storm
center will move within.

The forecast error grows with time
period, and so does the domain of
forecast uncertainties.

The radius of the circle, calculated | f r}
from the statistics, depends on " Which Implies Forecast
storm’s moving direction and Uncertainties

speed, and the forecast period.

. gl
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The Derivative Products of

Typhoon Track Forecast
Potential Typhoon Track Area The Latest product

2011/08/26 00:00 U ra o

Wind Speed Probabilities (WSP)
products provide information about
probabilities that the storm radius will
pass through a specific location during

The probability that the storm center
will be within this area is 70%.
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Time Series of 6-hourly Typhoon 30-kt Wind Speed
Probabilities for Each District

Probabilities that the storm radius will pass through the district at 6-hour
time intervals during the 120-hour forecast period.
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Typhoon Forecast Products on Rainfall and Winds

® Forecasts on Winds by Warning Areas

® Forecasts on Rainfall by District
» Total Rainfall Forecasts during Typhoon Passage
» Rainfall Forecast for the Next 24 Hours
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Forecasts on Mean Wind and Gust for Areas
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Estimates of Total Rainfall for Each Area
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Estimates of Rainfall for Each Area for the

Next 24 Hours
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The Role of the CWB
In Natural Disasters Preparedness,
Response, and Mitigation Mechanisms

of Talwan

2012/05/15 2012ITW




Weather Information Provider

»Real-time monitoring information reporting
»Specialized analyses, forecasts, advisories, and
warnings offering
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How to Acquire
Weather Information?
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Channels of Service Provision

Phone Inquiry — phonic (167/166)

Consulting Hotline (02-23491234) -

Fax On Demand (020303166) -
Public

Newspaper ~ Television ~ Radio

Text Message / FAX
Press Conference/Interview Text Message / FAX

Telephone Interview Phone
On-site Briefing (CEOC only)

Press Government
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Taking S
Proper
Reactions




Framework of the Service System For Disaster Mitigation
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Working Closely With the CEOC

The CWB will be working closely with the CEOC once it
IS established, in response to natural disasters of typhoon,
flash flood, strong earthquakes, etc, by providing and
analyzing related information from its personnel stationed
In the center, to support decision making in preparedness,
response, and mitigation for natural disasters.

Personnel stationed
Supervisor/Information analyzing/Logistic support
®typhoons/flash flood - meteorology professionals

®carthguakes/tsunamis - seismology & meteorology
professionals
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Customized QPESUMS of
Directorate General of Highways
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The Web Site of the CWB
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The Web Site of the CWB (QPESUMYS)
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The Web Site of the CWB (QPESUMYS)
(cont.)
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The Typhoon Center Position Forecast Errors
of the CWB In Recent Years

Average 48-hour error

[ 12-h fest N 04-h fcst
1 48-h fest N 72-h fest
— — 48-h forecast skill trend — — 24-h forecast skill trend
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Peculiar tracks, strength or moving speed,
and torrential rain can all lead to
unpredictable disasters.

Forecasts on
typhoon track, strength, precipitation

-

It’s the most arduous challenge in typhoon
forecast that most threatens Taiwan.
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New Thinking upon
Facing Typhoons
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The Thought of Policy Making

on Disaster Prevention
® Extensive damage Unsuccessful Hazard Prevention ‘

Inaccurate Forecasts

®How do we prevent hazard when a perfect forecast Is
unreachable?

v" Mind the modification of the surrounding environment.

v' Update ourselves with the information on Typhoon and Hazard
Monitoring.

v’ Appreciate the essence of forecasts, thus helping determine
decision making timing.

v' There is never too much preparation (risk management.)

v’ Mitigating disasters may consume many resources, but it would
cost us more If disregarding it
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Tracks of Typhoons and Tropical Storms during 1990
through 2008 According to RSMC
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We can not modify nature.

Promotion of safety education is the

means to overcome the gap of
comimunication.

Exercise of hazard prevention is the
panacea of damage reduction.
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Your attention
IS much appreciated!

Please let me khow your comments!
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