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Propose of study Al

To provide climate -change disaster risk

Information in terms of  impact extents and

spatial distribution

Impact extents: indicator score ranking
_ Spatial distribution C reveal disaster hot spot

To applied daily data of statistical downscaling

on disaster risk map



Disaster risk map evolution %%

3rd edition -AR5 Riskmap
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1st edition -AR4 Risk map 44

Data : MRI-JMA AGCM -A1B scenario from Japan
Dynamic downscaling,5km, four disaster risk maps in the
near future and the end of the century(25 years)

WESHEE
ft & g}gﬁggig > ARBEZRETFERAE 2 A0 IO
Ministry o f Science an d Technilogy 32 liGA

Only one GCMs

High uncertainty

Y ith SK 25 B Bz th BEXERRibE
LRZ (2015-20394) EARZ (2015-20394F) ERA (2015-20394F) A (2015-20394F)
-~ i 405 ST
o 3 {’?3;" ’
7 X o
£ fv;-: =
& S
£ X Lo
a0 ; ANia
sag 4 big
P N WLy
et ZA PAND = sy
0"'::‘ = 4 ’."':-'“\,/’ y
@ 4 g
4 i i
< M J L
., , iy



http://dmip.tw/Lthree/home.aspx

Disaster risk map development process A

1 st edition -AR4 Risk map

Dynamic downscaling, MRI -A1B
scenario from Japan, four disaster
risk maps in the near future and

the end of the century

Flood Landslide Coastal Drought

2013}
yI,

2nd edition -AR5 Risk map
Dynamic downscaling, MRI -
RCP8.5 scenario, the end of the
century, National

City scale
risk map i

3rd edition -AR5 Riskmap

Statistical downscaling, 33 GCMs,
the middle of the 21 st century.
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applied to risk map, applied risk map @
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2nd edition -AR5 Risk map %4

Dynamic downscaling, MRI -RCP8.5 scenario, the end of the century,
National and City scale risk map
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Disaster risk map development process A

1 st edition -AR4 Risk map

Dynamic downscaling, MRI -A1B
scenario from Japan, four disaster
risk maps in the near future and

the end of the century

Flood Landslide Coastal Drought

201:<
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3rd edition -AR5 Riskmap

Statistical downscaling, 33 GCMs,
the middle of the 21 st century.

2019
yrI,

Improved and Applied
Risk map by different space scale

2015 Multi-unit of estimate population
yr, applied to AR5 risk map, applied risk
map on regional plan
2nd edition -AR5 Riskmap Detslopment pien |

Dynamic downscaling, MRI -
RCP8.5 scenario, the end of the
century, National and City scale

risk map




AR5 Risk map detailed geospatial -YunLin Coum

Multi -unit of estimate Vulnerability -Exposure
Township scale population 40m h40m grid
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Risk map overlap urban region plan 44

Observation 1981 -2010 Middle of century 2036 -2065

Above Level 3

Some of regional are located in high risk lev

Township scale



Disaster risk map development process A

3rd edition -AR5 Riskmap

1St eqmon 'AR_4 Risk map Statistical downscaling, 33 GCMs,
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NCDR

Improve of risk map

. High uncertainty of single GCM(MRI) and
single scenario(RCP8.5)

U Appling multi  -model and statistical
downscaling

Considering user Us de

U Middle of century (2036 -2065) and different
spatial scale is analyzed.

U Update 3 " potential flood map by WRA
In 2018. (SOBEK-flood simulation model)
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3nd edition -AR5 Riskmap

Observation
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Outlines

A Method of flood risk map assessment
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Downscaling Data

A Multi -scenarios, multi -GCMs and future projection 100
years by statistical downscaling were estimated.
A These data can be analyzed the uncertainty of GCMSs.

A End of century (2071-2100)
(2075-20009) ~ beedddcaaoocaaao
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2013 2015 : 2019
Scenario AlB RCP8.5 : RCP8.535 RCP4.53
: RCP2.635 RCP6.0
Number 1(MRI) 1(MRI) | 333 303 22% 17
of GCM :
|
Timely Typhon event Typhon event : Continuous
Hourly Hourly : Daily
Period A Baseline (1979- A Baseline (1979- :Baseline(1981 -2010) 3
2003) 3 2003) 3 I Middle of
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Statistical Downscaling ala

U Bias correction statistical downscaling method (BCSD)
U Spatial coordination5Kmresolution

Daily data of

Grid Daily _da_ta of
daily data Statistical
Downscaling
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Applied fields of A
| | | E . . | | | NCDOIR

Disaster Agriculture Public Health
Flood Risk Impact of Rice Potential Distribution
production of Dengue Fever

Sda
Fob
o/

Hydrology Forest ecology
Frequency Impact of g rowth conditions of plant




Dally Data of Statistical Downscaling

U There are 33 GCMS for RCP8.5 by bias correction
statistical downscaling method (BCSD)

VAZAN

NCOrR

U Estimated period: middle of century 1] 2036~2065 year NJ

and the end of century I} 2070~2099 year)
U The exceedance probability of design rainfalls
(650mm/day) is calculated.

GCM Model Name
ACCESS1O0 CMCC-CESM GFDL-ESM2M  MIROC-ESM-CHEM
ACCESS13 CMCC-CM HadGEM2 -AO MIROC-ESM
rbcc-csml-1-m CNRM-CM5 HadGEM2 -CC MIROCS5
bcc-csml-1 CSIRO-Mk3-6-0 HadGEM2 -ES MPI-ESM-LR
BNU-ESM ECGEARTH inmcm4 MPI-ESM-MR
CanESM2 FGOALS-g2 IPSL-CM5A -LR MRI-CGCM3
CCsm4 GFDL-CM3 IPSL-CM5A -MR MRI-ESM1
CESM1-BGC GFDL-ESM2G IPSL-CM5B-LR NorESM1 -M
CESM1-CAMb5




Risk Definition

A Driving forces of Risk
Reduced disaster risk method

Vulnerability
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Risk Indicator VA2

Probability of extreme
rainfall( 650 mm/day)

A period :
Observation (1981-2010)
Future projection (2036-2065)

Population density

(Township)
A2018 yr.
A 2036 yr.

~ 650mm/24hr Potential of flooding area (WRA)

RiskMap Data source
Hazard TCCIP- Statistical Downscaling 2018

NuhEieid]inly | Water resource  agency - Potential of flooding map 2016
Present Ministry of the Interior 2018
Future projection National Taipei University 2036

Data year

Exposure




Method of Indicator Calculation &2

Potential of
flooding map

Population density

Probability of extreme
rainfall

observation 33 GCMs future 650mmPotential of flooding Present =
l projection map (WRA) (2018 year) | (2036year)
Standardizing Standardizing Standardizing
Hazard Vulnerability Exposure
Level Level Level

Risk=Hazard t Vulnerability t Exposure

Disaster risk map of
observation and 33 GCM
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Method -Study Area A

~ Analysis 314 townships In flood risk area .
About 90% townships in Taiwan was assessed.
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M TN B SE DA I
National Science and Technology Center

NCDR for Disaster Reduction

Result of risk map




Observation Flood Risk Map 44

The mountainarea Potential fooding in ~ The more populous Kaohsiung and Taipei
has extrema rainfall the coashl southwest area isurban cities have high flood risk

township. - | 1981-2010 yr.




Risk Map under Climate Change 44

ACCESS1

Observation

1981

2010

Mid of century
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Flood Hazard Map AL

U Probability of extreme rainfall will increase in  western Taiwan based on
result most of GCMs.

Projection 2036-2065
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Flood Vulnerability Map Al

A A inundation model(SOBEK) is applied to
simulate flooding area over 650mm rains
during 24 hours by Water Resources Agency.

A Flooding depth and
area of township
are considered as a
vulnerability index .

A High vulnerability &
of flooding damage (,»W
is in central and R o
southern coastal
townships.
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Exposure Map ala

U The population density of township is as exposure index. High

population density means that many people will exposure in flooding
hazard, so urban city has high exposure.

U Highest population exposure is  in Taipel, New Taipeil and Kaohsiung
city. The population will decline in Taipei city in the Future.
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Observation Flood Risk Map A

1981 Mid of century 2036 -2065
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Mode of Risk level from Multi

higher reliabllity.

level 5.(about 36%)

Mode map of risk level from
most of GCMs in the future iIs

There are 114 townships In

Most are level 5, level 2

Number of

Township
I Level 1 0
] Level 2 103
Level 3 66
1 Level 4 31
M Level 5 114

total

314

-GCM 44
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Uncertainty of risk map
(GCM consistency )

33




Uncentainty discussionn A

There are many methods to quantifying uncertair

Mean and standard deviation

Consistentof parameter change between GCMs

Different percentile to show parameter change



Mean and Standard Deviation of Temperature 22\

NCDOR

A Using mean and 2 standard deviation of local temperature
to show uncertainty, GCI\/IS

Model mean ﬁ]F
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Figure 4. Seasonal means and variation (2 = SI)) of the monthly patterns of local temperature change per degree warming over all land
(K K_I). across 22 GCMs. DJF is December, January and February; MAM is March, April and May: IJA is June. July and August: and SON



Flood frequency ala

Using number of models to shoaonsistentof change
of flood frequency
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Change of Streamflow RN

A Using 95%_ 5% and median to show change
of streamflow.

95th
%

Latitude °N
Latitude °N

5th
%

Latitude *N
Latitude °N

Median

Latitude °N

Latitude *N

-150 -100 -50 0 50 100 150 e -150 -100 -50 0 50 100
Longitude °E Longitude °E

Figure 1. Global maps of normalized change in different streamflow percentiles (95th, 5th and median) under the RCP8.5 and RCI
scenarios. Maps show the ensemble mean results of all 25 models.



Mean and Standard Deviation of Risk Z4&

. High flood risk : Western , southern Taiwan
. High standard deviation : Central Taiwan
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Different Percentile of Risk Level 744

95% 15% 50% 5%

Very likely Likely About as likely as not Unlikely



Model Reliability A
A Signal-to-noise ratio (SNR) SNR

ez~ L y ol (Chenet al,2014)

y : Ensemble mean of model

| Btandard deviation of models

A Thelarger SNR valuindicates £
that model of GCM is more y
consistent.For the risk index, it
meanshigher reliability.
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