. KIDI CAT Model
SKorean yp@o'ngl'zlood Model for
5 @@@@mb@m 2021

-
e

ot KOREA INSURANCE
DEVELOPMENT INSTITUTE



Outlines

N\
‘ Framework of Korean Typhoon-Flood Model for Property
\

Methodology of Korean Typhoon-Flood Model for
Property

!
‘ Brief introduction of KIDI Pandemic Model

/




Framework of Korean

yphoon-Flood Model for;
Propenty

— — - ‘ | &  G=" *?

o = ) S =0
Er- - SUNNENEY a0 EEES
- AN EiES )

~— -l e Eesess . —
- JHW= " 28528 = e

— a -a.w.ﬂvv —
‘ ‘i /'N

B - s‘a‘"

- : _— -
u" ' \ . e e




Property
Loss

Major Hazard

Strong Wind

Physical

Loss
Bl
(Business
Interruption)

~----------_,

Heavy Rainfall

- -
(& B _ N _ B N _ B _ B B 38 B B B _ B B _ B B & & § & _§B _§ §B & _§ B §N |



C CVV(U U Alc DPIMaOUcC

Average Annual Loss,
Loss Exceeding Probabilities,
Logssssenasicc.e nar i

1
1
1
| #0001 0.00001 X : ' 11.2bn 0.35 :
| | |
1 L 1
| X EventTable X | Event Loss Tabl& !
' #9098 0.00020 X 1 5.8 bn 0.42 :
1 (L 1
o 0.00065 X '\ 05bn 0.93 )
\\ / \ //
Hazard Intensity Damage R_aflo_ ___________ E_Véﬂ_l Eo_sses
Parameters
Vulnerability
Hazard Module Module Financial'Module
Flnancnal

Locauon of Charactenstn
i . Condltlons

Exposure Module



Methodology. of

yphoon-Flood Model for.

“"Property
-~ HNEIEEE =7 NS
E. AU mim
LL Z uw - J"?* j.,';-": = <
B = B = =~

5 : — -
u i : \lﬁ ﬁ \ﬁ



Main Data Sources to Develop Event & Hazard Modules

-1 05 02 0 02 05 1

02 03 04 05 06 07 08 09

1

UK Met Office

Hadley Centre
Global Sea Ice and Sea
Surface Temperature

(0.5 GB)

g

NASA & JAXA
TRMM (Tropical Rainfall
Measuring Mission )
(120 GB)

ECMWF

ERA-Interim Reanalysis
Dataset




Event Module

Generate a series @iossible typhoon eventsvith full

spectrum to the target region(e.g. Western North Pac
or Specific Region)




Typhoon Tracking

Model ma TYphoon Lysis Model

Genesis of Typhoeon Track of Typhoon Lysis of Typhoon
LLocation (Spatial). A Center of Typhoon A Location
(Longitude, Latitude) (Longitude, Latitude) (Longitude, Latitude)
A Date (Temporal) A Intensity

(month; day). (Central Pressure)
A Translation Speed
A Heading Direction

A Date (Temporal)
(month, day)




¥ | CalculateVind speed, Rainfall volume, Flood
Tl Intensity2 ¥ AYGSNBAaGSR aArdasSas




Key Factors Considered for Hazard Intensity Eﬁaﬁo

WiNnd Speed Sttty Rainfall Intensity g Flood Intensity

A MOIS*FloodMap

* Ministry of Interior and Safe

A JRC Flood Map
A Historicallnundation
\ETe

A Central Pressure of Typhoon
(Typhoon Category )

A Distance to Typhoon Center

A Sea Surface Temperature

A Vertical Wind Shear

A Wind Speed& Direction at Site

A Terrain Effect

(Slope & Elevation)

Central Pressure of Typhoon
(Typhoon Category )

Sea Surface Temperature
Translation Speed of Typhoon
(Asymmetry Effect)

Heading Direction of Typhoon
SurfaceRoughness (Land Covs
Orography Roughness (Terrpi
Topographic effect

Do o To T o Po  I»

- RapidScat subset from 2015
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Wind Hazard Modulé&structure ™ o)

EVent
Moedule
Typhoon parameters:

@ A Track(Time, Longitude, Latitude)
A Head Direction

Vodule A Translation Speed _
M A Central pressure Surface Wind

(Land cover, Terrain, Topographic Effect)

Hazard

s M s e e e e I
: Wind Speed Profile . e :
: model :
| Surface |
l Roug:"mess Two Layer Model of the i
' —> Planetary >
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: (rograpny | Boundary Layer :
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Rainfall Hazard Modul&tructure

Meso-Scale Asymmetry Symmetry distribution Small-Scale land effect

Vertical Wind
Shear Effect

R-CLIPER
Model

Terrain Effect

\Y[eYe =]

Effects of Vertical Wind Shear on Hurricanes

\
» N Cool air depleted
Prevailing ¥ YO A of moisture sinks
wind % \‘\\\‘”\" \\ \\ ot \h and warms
- Moisture condenges™ '\ \ 1\ 111\ \
and precipitategis’ |\
aircools W'\ ')\ '
\\\ AL
~ V4 s, *ain‘
- 46
d
Moist, warm oW
air rises

Rainfall Concentration

Rainfall Concentration (Windward side)
(Left Front of Vertical Shear Direction) S

Typhoon

Rainfall Model




Flood Hazard Modul&tructure

Model Rainfall return
Rainfall period for each
Module basin

Estimated rainfall Estimated rainfall Estimated

Pl return period inundation

location

Flood maps for each
return period
10,20,50,100,200,500

Model Event
Sets
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Exposure resolution

Exposure resolution

Rough
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. SSEEEEEESE im r By building information dataset
By Coordinate il RS
Detail - i | dEiEE

fini TT’# Value-Grid 1km¢<1km
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Exposure data Source

Classification of Occupancy

Code Korean English
1000 House
Open Data Portal i oo
1002 M uiH ouse
il 1 1003 M utFam yH ousi
Building Information Dataset (2017.12 updated) Mo
2000 A paim enH ouse
111 2001 A pain ent
(MOLIT, Ministry of Land, Infrastructure and Transport) o
2003 M utFam ¥H ouse
2004 LiingC onvenenceFady
2005 Am enks
2006 W eheFady
7 A oM Ao . 2007 D om by
Atotal of 13.9 millions buildings in the dataset. o007 N toora g i)
iF3 i 3002 e R esauiant
Classification of structure type TN e
Code Korean English 3004 Mec 7, A Com m onBahhouse
. 4. . 10 M kedstuct 3005 Che
Major Building Attributes 1 Fvr 2005 rircae.
om m uni
g gsﬁﬁi 3008 Subsabn
ALocation (GIS shape file) % Ba zoto L
21 R enbroed conceesticl 3011 Shebr
ﬁStrUCtu re type 22 Plzncawonz‘;emme 8 3012 PubtT okt
O ccu p an Cy 29 O herC onceeStucue 3013 Laundry
30 Seeluctie 3014 A D entlCht
ABuilding height 3 Gencmeatnite 205 Ach:
9 9 32 Lightw eghtseebiucte 3016 A cupuncut
AApproval date 33 Seebpescue 3017 O sopene
- 39 O herseeltucties 3018 M dw EC hts
ABuilding Area m e 3019 TabbTemsCou
41 Steelam estucuie 3020 G ym nasuim
42 Seelehbiced conceestucue 3021 x Lo AVhgeH al
49 O herseelehbiced ConCEESLIGIES 3022 X L @ mmbol A Com m uni/Cener
3023 x L~ e A TownH al
50 [ GesE 110 3100 PUbEFacks
51 Bg e 3101 G ovenm enO e
gg ;°3$J°‘;fm 3102 PobeO be
3103 PokteB ox

21NA1
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Exposure data Source

Spatial resolution of

1 km x 1km crid of

building information has been
established as important base of
Exposure Module.

BuildingCountGrid
0-5

Bl 5-142
142 - 251
251 - 402
402 - 642

I 642 - 1006
1006 - 1507
1507 - 2152
2152 - 2821
2821 - 3648
3648 - 5620




<« | Vulnerability Module

Calculatedamage ratioof interested target based on

~.-| Hazard Intensities (wind speadundation depth)at
¢ ] site.




Structure Type

Light steel Steel
® 12% 8%
Hazus®oMH 2.1 |
Reinforced
Concrete Flood Depth (m) Wind speed (m/s)
2ok Building Type Steel Frame -
Cover " ’ v — Reinforced Concrete_Bldg_Concrete_Gable_4~7 Middium_8F_26~50_No ~  Wood_Bldg_NA_Hip_1~3 Low_2F_NA_NA
@ Bldg Cont Building Height 8 ¥ v — Lightweight steel structure_Bldg_NA_Hip_1~3 Low_1F_NA_NA @~ Masonry_Bldg_NA_Hip_1~3 Low_2F_NA_NA
a o Masonry ) v — Steel Frame_Bldg_Metal_Flat_> 8 High_8F_51~100_No
Korea Building Type v
Masonry 100
3% © Metal Concrets ' NA Yes @ No NA
Wood o
15% Building HeightClass
1~3Llow ) 4~7 Middiur® > 8 High © NA 90—
Glazing Cover Ratio % 85
BU|Id|ng Helght 025 26050 ©51~100 ©NA 80|
Roof Type 754
- B . I d - 9 Flat Gable Hip NA 700 ! | | |
A Building B N B o
structure + interior Structure Ty p e 21212522-Reinforced Concrete_Bldg_Concret S T T '
41021200-Wood_Bldg_NA_Hip_1~3 Low_2F I

61001100-Lightweight steel structure_Bldg_N.
51021200-Masonry_Bldg_NA_Hip_1~3 Low_2'

FI yi n g Obj ect 1 4 6 11113832-Steel Frame_BIdg_Metal_Flat_>8 :Z

Damage ratio (%)
o
o
|
[

Impact B ——
A Curves 2 I /
A Content “ | ///L,
\ (A 1T

| I,

due to cladding ol % e e
failure and water | =2 |

- . 36.0 380 40.0 420 440 460 480 500 520 540 560 580 60.0 620 640 66.0 680 70.0 720 74.0' 760 780
infiltrate

3-Sec Gust Wind Speed (m/s)

@o@ywwﬁs@ma

Glazing

Coverage




Flood Damage
(Building, Contents)

v’ Structure Type A i S o GG SRR 5
v' Building Height A
v Occupancy

v Flood Gate Inundation depth

v Raised Ground § Flood Hazard Flow Velocity

v — (intensity) Duration of Inundation

Water Conditions

Salt, Mud, Contamination
( ) 21



Bl Losginduced by typhoonrflood event)

Business Interruption: The loss of income that a business suffers after a disaster

Most business interruption insurance covers
the following items:

Structural

Profits
Damage

Fixed costs

Temporary location
Commission and training

Utility Equipment .
Damage Damage Extra expense
Employee wages
Taxes

EE
22



Bl LossKow to

Business Interruption Time
P~ dﬁ‘:fﬁ::;mo 1RES 0 60 360 720Single Family Dwelling
) ) = 2RES 0 10 120 240Mobile Home
Label Occupancy Class 0% 2% 10% 50% | 100% 3RES 0 60 480 960Multi Family Dwelling
RES3 Multi-Family Dwelling 0 0 0.5 1 1 ARES 0 45 360 480Temporary Lodging
RES4 Temporary Lodging 0 o 0.5 1 1 5RES 0 45 360 480Institutional Dormitory
RESS Institutional Dormitory 0 0 0.5 1 1 6RES 0 60 480 960Nursing Home
RESG6 Nursing Home 0 0 0.5 1 1 7COM 1 9 81 144Retail Trade
COMI  |Retail Trade 0s |01 | o1 | 03 | 04 8COM 1 18 81 144awholesale Trade
COM2  |Wholesale Trade 05| 01| 02 | 03 | 04 JEOM L 1o il T geronallais 'Repa fSeiviEes
COM3 Personal and Repair Service 0.5 0.1 0.2 0.3 0.4 igggm ; 42 ;é ]fgég;%flf:/s':l?nn;:g:fgzgtﬂtii:m:es
COM4 Professional/Technical/Business Services | 0.5 0.1 0.1 0.2 0.3 12COM 2 67.5 270 360Hospital
COMS Banks/Financial Institutions 0.5 0.1 0.05 0.03 0.03 13COM 2 67.5 135 270Medical Office/Clinic
COMG  |Hospital 05101 ]| 05 0.5 0.5 14COM 2 20 180 360Entertainment & Recreation
COM7 Medical Office/Clinic 0.5 0.1 0.5 0.5 0.5 15COM 2 90 180 360Theaters
COMS Entertainment & Recreation 0.5 0.1 1 1 1 16COM 0.5 60 180 360Parking
COM9 Theaters 0.5 0.1 1 1 1 17IND 5 90 240 360Heavy
COMI10 |Parking 0.1 | 0.1 1 1 1 18IND 1 18 72 144Light
INDI1 Heavy Industrial Factory 0.5 0.5 1 1 1 19IND 2 18 72 144Food/Dru_gs/ChemicaIs .
IND2 Light Industrial Factory 05| 01| 02 0.3 0.4 20IND 2 18 72 144Metals/Minerals Processing
IND3 Food/Drug/Chemicals Factory 0.5 0.2 0.2 0.3 0.4 ;;:Eg i i; 122 i;—gglc?:slﬁzzgglogy
IND4 Metals/Minerals Processing Factory 0.5 0.2 0.2 0.3 0.4 23RES 0 46.7 360 640Average
INDS5 High Technology Factory 0.5 0.2 0.2 0.3 0.4 24COM 2 90 180 360Average
INDG6 Construction 0.5 0.1 0. 0.3 0.4 25IND 5 90 240 360Average

(Hazus MH2.1) (Hazus 99)

500

400 / N Nfou(Rbmfrfmg) MOd(Rbmfrfmg)

/

z -
[=1 -~

200 - —— Loss of Use

~
/ N
100 — - — — — Business Interruption
—
-
-
o =
o 10 20 30 40 50 60 70 80 20 100

Building Loss (%) 23
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Financial Module

Calculatepossible lossebased on different financial
perspective, e.g. ground up loss, insurance loss (eve
losses , loss exceeding probabilities, annual average




Major Model Resultsg PML Curve & AAL

PML(ProbableMaximumLoss) Curve AAL(AverageAnnuallLoss)
14.0% | | % % E
High e===GROUNDUP !
. 12.0%
> ——GROSS
o 10.0% —
g —
0 8.0%
S
- :
6.0% // o
| ‘a
/ '
4.0% l = o, 2
2.0% // B
Low & ° T . _"“‘7" AAL/Sum Insured (%)
0.0% Low
0 100 200 300 400 500 600 700 800 900 1000 @’,}3 =
Return Period (yr) e 6w : High
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Briefiintroduction of KIDI
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KIDI Pandemic Model Overview

Effect | 1120 - _ _
seoul 7180 {_}_-%r . P
. Gangwon —— 81~90 u _,.i_\,,.:)

————— e New cases

2. Location

1. Probability -~ O/ Counter Measure

of Pandemic

AT f
C st D

— e

1
1
1
1
1
of Outbreak - :
-_-_'_'_'_“‘—'—'r'—'-—{;)‘ut Gysongnam I
i \ leju
J \ ) 1
[ i 3. Vaccine I
';’ i Effect I
:' | 2 | |
w - ]
P | \O 'S ~ '
'. : I = :
L Ne
\ ! 3. Infectious_ness © I
\ : & Lethality I
\ r
k! / 6. National : Days
1
1
1

Prevention
@Outbreak . @Spread . {(\%ccine&(:ounter . @WHUES

Measures) 2 7




Pandemic Modek Outbreak(Probability of

Qutbreak Frequency

Spanish Flu Asian Flu

2 o5
e

Swine Flu MERS COVID-19

* Influenza Virus: Spanish / Asian / Russian / Hong Kong / Swine
Corona Virus : SARS /MERS / COVID-19

Incursion of Pandemic (to Korea)

Outbreak Frequency

Ex) Influenza occurs every 10 years

Outbreak location

Ex) Outbreak location of Influenza : US/

Probability of Incursion
Ex) From USA to Korea : 10%

28



Pandemic Modek Spread

SEIR(Susceptible-Exposed-Infectious-Removed) Model

Vaccine Effect

Quarantine
compartment

29



Pandemic Modek Prevention

Vaccine Effect Counter Measure
- Vaccine development & approval process - Social Distancing
- Vaccine efficacy - Lockdown

<Pfizer vaccine development & approval process (EUA)>

COVID-19 Clinical trial phase1/2 Clinical trial phase2/3 FDA approved EUA Vaccination start in
Outbreak start start Korea

Preclinical study start

Obtained COVID-19 Apply for MFDS(Korea) approved

genome sequence Emergency Use Authorization Pfizer vaccine
<€ € >€ >
Development process Approval process Vaccination

(10 months) (4 months) (2 month) 30



Pandemic Modek Waves

Duration
-Pandemi c I S not a none timeo event

- Periods of ililness may come in multiple

AWaveso <Dally cases in Korea (COV1D)>
Period -
Disease Duration
(yy/mm/ dd) 1500
+.0, /1,1 .
SARS 8 months
eENE, . 5 N
. °c.7,.2,0
Swine Flu 18 months -
- .6,/
7 months °/3,.3,0
MERS e
(Korea) «/[3,/10,C
°/ 7,10, .
C OVI D- 1 9 - ’ & ] & = & - - - & - - - = -3 -3 - -8 & & o o8 o 2
«Present AP A A A A A A A AV A U SV A A S A A A e

Data source : WHO
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