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Catastrophic Disasters
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Tropical Cyclone

« Taiwan is located in one of the main paths of typhoons.

The climatological average number of typhoons formed annually in the
2 5 3 Northwest Pacific over the period 1991-2020 is 25.3, with the majority of
typhoons forming between July and October.
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Disasters 1n Talwan

* The torrential rainfall brought by typhoons frequently leads to
serious disasters, such as inundation.
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Warning system

 The warning system can
iIncrease the mitigation
time,

* which is a consequence of
a reduction in the time of
several actions

— such as data collection,
emergency notification and
decision making.




Climate Risk
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Purpose

* Propose a generalized approach of assessing real-time inundation

dynamic risks for paddy fields during typhoons

— Hazard: Based on integrating a numerical

model and Al-based approaches
— Exposure: Protected target

— Vulnerability: Sensitivity factors



Proposed Integrated Framework

« Inundation database simulation » Real-time forecasting of inundation depth

* An Al-based model with feature engineering

04 Spatial Risk Assessment

03 Climate Adaptation Algorithm

* Quantitative « Qualitative
analysis analysis
* Risk Maps » Potential

factors



Climate Adaptation Algorithm

« Climate Change Adaptation 6-Steps (CCAG6Steps)
« Climate Risk Template (CRT)
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(Tung et al., 2019)

Climate Change Adaptation 6-Steps Climate Risk Template



Study Area

Yilan County

e The average annual rainfall is over
2,700 mm.

e Rainy days throughout one year is
more than 200 days.

e 16 raingauges and 5 typhoon events
(2008~2015) are used.

e O sites are selected as reference points.

e 6 points of sewer water level data were
utilized.
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Hazard (Inundation Database)

e The flow overflow process and inundation components of the study area were simulated by SOBEK model.
e Calibration: (a) Typhoon Megi (2010) and (b) Typhoon Saola (2012); Validation: (c) Typhoon Parma (2009)

Hazard (H):

(Shrestha et al., 2014)
> 1:0~20 (cm)

[1: 20~50 (cm)
[11: 50~85 (cm)
IV: 85~100 (cm)
V: >100 (cm)
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Exposure & Vulnerability

e EXxposure (E):

> The proportion of paddy field area to the total area within each
administrative district.

e Vulnerability (V):

Levels:

» |: Maturity stage
(HiAA0)

» |I: Heading stage
()

> |ll: Booting stage
()

» IV: Tillering stage
(57 BEH)

» V. Seedling stage
(B i 5)
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ReS U | tS I: Qualitative investigation of potential factors by the CRT
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ReS U I tS 1: Spatial analysis of real-time inundation forecasts ~ TYPhoon SINLAKU (2008)

_ 2008-09-14 07:00 AM 1-h ahead forecast 2-h ahead forecast 3-h ahead forecast
made at 06:00 AM made at 05:00 AM made at 04:00 AM
* Maximum value of

inundation depth

e at 07:00 AM on
Sep-10, 2008

_ 2008-09-14 07:00 AM 4-h ahead forecast 5-h ahead forecast 6-h ahead forecast
made at 03:00 AM made at 02:00 AM made at 01:00 AM




ReS U I tS I1: Spatial analysis of real-time inundation forecasts
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Typhoon SAOLA (2012)

_ 2012-08-02 02:00 AM 1-h ahead forecast 2-h ahead forecast
made at 01:00 AM made at 00:00 AM
 Maximum value of

inundation depth

e at 02:00 AM on
Aug-2, 2012

3-h ahead forecast
made at 23:00 PM

_ 2012-08-02 02:00 AM 4-h ahead forecast 5-h ahead forecast
made at 22:00 PM made at 21:00 PM

6-h ahead forecast
made at 20:00 PM




ReS U I tS I11: Real-time dynamic risk assessment results
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Typhoon SINLAKU (2008)

1-h ahead forecast 2-h ahead forecast 3-h ahead forecast
made at 06:00 AM made at 05:00 AM made at 04:00 AM
4-h ahead forecast 5-h ahead forecast 6-h ahead forecast

made at 03:00 AM made at 02:00 AM

made at 01:00 AM
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I 2 eSu I t S 111: Real-time dynamic risk assessment results Typhoon SAOLA (2012)
_ 2012-08-02 02:00 AM 1-h ahead forecast 2-h ahead forecast 3-h ahead forecast
made at 01:00 AM made at 00:00 AM made at 23:00 PM

_ 2012-08-02 02:00 AM 4-h ahead forecast 5-h ahead forecast 6-h ahead forecast
made at 22:00 PM made at 21:00 PM made at 20:00 PM




Conclusion

« Based on real-time hourly inundation forecasts,

— the dynamic risk affecting on paddy crops can be assessed.

« Using the CRT,

— the potential factors of HEVR can be investigated for spatial risk
assessment, and

— the selection and implementation of adaptation measures can be further
iInvestigated.

agricultural disaster management.

» The proposed approach is expected to be useful for
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