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Rationale

Disaster Mitigation often focuses on the worst case
scenarios of natural disasters in order to protect the
general public in case the worst might happen!

Obviously, this is NOT the most optimized way to mobilize
the mitigation resources and protect the loss of lives and
property

Had we predicted the disasters much more accurately, then
the society as a whole could be better protected!

However, the non-linearlity and inter-couplings of different
forms of natural disasters deter us from improving accuracy
easily!

Therefore, some sort of deeper qualitative understandings
such as possible weather and disaster patterns are crucial!



NatCatSERVICE

Great natural catastrophes worldwide 1950 — 2011 Munich RE =
Overall and insured losses with trend
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NatCatSERVICE -
Great natural catastrophes worldwide 1950 — 2011 Munich RE =
Number of events with trend
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Examples if Time Allows

Flooding case in Taiwan (Soudelor 2015)
Flooding case in Sri Lanka (2016)

Storm surge in Philippines (Haiyan, 2013 )
Flooding in Malaysia (2014-2015)
Environmental Research Topics



The Great Global Trend of Typhoon

Tracks of all tropical cyclones which formed worldwide between 1985 and 2005.

( from Joint Typhoon Warning Center)




Average Counts Increase
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FIG. 2. Monthly percentage of typhoons impacting Taiwan aver-
aged over the period of 1970-2006.

Time series of seasonal (JJASO) typhoon numbers
passing the vicinity of Taiwan from 1970 to 2006 as
complied by the Central Weather Bureau. The
vicinity was defined as21-26N, 119-125E.

(Tu et al. 2009)



Future Warming and Typhoon
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Flooding in Taiwan (Soudelor, 2015 )



Storm tracks in 2015

with peak winds at 180 mph (290 kph), according to the
Joint Typhoon Warning Center.
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How good can we simulate (predict) typhoon ?

* |.C,, B.C. and resolution: the forecasting of track, intensity

e dynamic of Typhoon circulation and their interaction with
the Taiwan terrain

 mesoscale wind and precipitation distribution
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Initial condition impacts on landfall simulation
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Flooding in Sri Lanka (2016 )
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The flooding event

A depression in the Bay of Bengal in the Indian Ocean to the
South East of Sri Lanka caused heavy rainfall across Sri Lanka
since 14 May 2016

Causing wide spread heavy rains, flooding and land slide in as
many as 22 districts,.

According to the Meteorology Department the last four days
had seen one of the highest rainfalls in Sri Lanka

Total number of people affected 427,918, 101 deaths, 100
missing (landslide)

Worst affected district - Colombo (Capital) — 185,835 affected

Kelani Ganga is one of the main river basin in Sri Lanka which
experienced large scale flooding and subsequent damage to
property and livelihoods.



Research Questions & Assumptions of
the study

 What was the main cause for the heavy rainfall and flooding in
western part of Sri Lanka?

— Main cause for the heavy rainfall was the low pressure system.

* Why May 15 & 16 received the maximum rainfall over western
part of Sri Lanka?

— May 15 & 16 was the periodapproaching
and passing along Sri Lanka

* Why only western part of Sri Lanka received relatively maximum
rainfall and why not the eastern part of Sri Lanka?

— Location of the heavy rainfall was following the low pressure
system

— Westerlies and the low pressure system winds were interacting
with mountain only over western part of Sri Lanka



What was the main cause for the heavy rainfall
and flooding in western part of Sri Lanka?
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Storm Surge in Philippines (Haiyan, 2013 )



REFHRER

Duration : Nov.3-11
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Samar & Leyte

Observation Stations of Philippines
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Observation Stations of Philippines
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Surface Pressure (hPa)

Surface Pressure (hPa)
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Flooding in Malaysia (2014-2015)



As part of the northeast monsoon,!! heavy rains since 17 December forced 3,390 people
in Kelantan and 4,209 people in Terengganu to flee their homes.!! Several Keretapi Tanah
Melayu(KTM) intercity train services along the East Coast route were disrupted on 18
December following the floods.[®] On 20 December, the area of Kajang, Selangor, was also
hit by serious floods.[”]By 23 December, most rivers in Kelantan, Pahang, Perak and
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The 2014-15 Malaysia floods hit Malaysia from 15 December 2014 -3
January 2015. More than 200,000 people affected while 21 killed on the
floods.!! This flood have been described as the worst floods in decades
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Environmental Research Topics



Environmental Research Topics

* Long-range transport of air pollutants to Taiwan
Asian dust and air pollutants from China
Impact of Biomass burning pollutants from Indochina
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Research Topics

* Long-range transport of air pollutants to Taiwan
Asian dust and air pollutants from China

ry > war

UHI effect
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Research Topics

* Long-range transport of air pollutants to Taiwan

Impact of Biomass burning pollutants from Indochina

ry > war

UHI effect
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Modelling of long-range transport of Southeast Asia
biomass-burning aerosols to Taiwan and their radiative

forcings over East Asia

By CHUAN-YAO LIN'"*, CHUN ZHAO?, XIAOHONG LIU?? N
WEI-NEI CHEN!, Research Center for Environmental Changes, Acaden
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South East Asia haze 2015

The haze affected Indonesian from at least late June, to the end of October, turning into an
international problem for other countries in September.

Indonesian




SOUTHEAST ASIA FOREST FIRES
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Persistent
cluster of
fires in

i Jambi since §
mid August

THAILAND

MALAYSIA

® SINGAPORE
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Widespread
moderate to
dense haze
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e — NOAA-18 satellite picture on 29 NOAA-18 satellite picture on 31
August 2015 shows deterioration of Augusts 2015 shows widespread
smoke haze situation in Kalimantan smoke haze from Sumatra
spreading into the Strait of
Malacca.

. NASA's Aqua satellite collected this natural-color
image with the Moderate Resolution Imaging
Spectroradiometer, MODIS, instrument on
September 22, 2015.
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Impacts of Urbanization to Taiwan West
Land on Precipitation

1[5 > Q unstable
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Differences of Diurnal Average
Temperature 1904 and 2007
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Average on Differences of Highest
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Average Diurnal Temperature Range
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Pseudo Global Warming Experiment for Historical Typhoons
- Typhoon Morakot (2009) in the end of 215t Century

Superposition circulations of future change and historical events

. CPGW = Chlstory i (Cfuture - Cpresent)
C : Climatologyof 30 daymean; C=7RH ~U~ V-~ @ ~ 55T

(a) Historical run; Mean of 48 members (c) Difference due to PGW (d) Rainfall change rate due to PGW
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Consider circulation change of MRI-AGCM3.2S in 2075-2099 under A1B scenario and 2009
typhoon Morakot (top rainfall record : 3000 mm in 5 days)

48 ensemble runs.

Precipitation increase rate over southern plain can reach 40% (from 3000 mm to 4200
mm)



Summary

Three fundamental issues for deeper understanding:
I.C., B.C. and Observation Data

Resolution and Computing Power are getting to be
more important!

Interaction with Terrain structure often being ignored

Interaction of different Air systems are not easily
predicted, look for potential pattern

Long-range Dust transport and Biomass burning are
recently realized. Importance of Mesoscale!

Data, Data, Data! Observation stations are often
destroyed after the onset of major disaster events!



Thank you !!!



