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What is Insurance/Reinsurance

+ Insurance

> Transferring of the risk of a loss, from one entity to another, in exchange for
a premium, to prevent a large, and possibly devastating loss

+ Reinsurance

> The business of insuring an insurance company against suffering too great a
loss from their insurance operations, and

> Allowing an insurance company to lay off or pass on part of their liability to
another insurer on a given insurance which they have accepted

Robert Kiln and Stephen Kiln, 2001: Reinsurance in Practice, Witherby & Co. Ltd
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NCDC/SPC Tornado/Hail/Wind Reports

+ NCDC/SPC database

—
—
—
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—
——

> Storm reports are filed by US National Weather Service (NWS).
> National Climatic Data Center (NCDC) compiles the information and
publishes Storm Data.
e Tornadoes in F-scale/EF-scale

» Severe/Large hail, i.e., hail at least 0.75 inch in diameter
* Severe convective winds exceeding 50 knots

> Electronic databases are developed and maintained by NCDC and shared
with Storm Prediction Center (SPC).

+ Severe hail data available from 1955-2008 with varying quality
over time

> Area on the ground impacted by hail with a temporal gap less than 15
minutes and spatial gap less than 10 miles

J. T. Schaefer et al., 2004: “The frequency of large hail over the contiguous United States,” Preprint, 14t Conf. on applied climatology, Seattle, WA
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NCDC/SPC Severe Hail Reports 1955-2008

“The worldwide pattern of hail occurrence is characterized by a greater frequency in continental
interiors of mid-latitudes, decreasing seaward, poleward, and equatorward.” -- Lemons, 1942

242,648 hail reports in
NCDC/SPC database between _
1955-2008 ' ;
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NCDC/SPC Severe Hail Reports by Year

The number of hail reports each year increases exponentially from less than 350 in 1955 to
more than 13,000 in 2003.
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Concerns in NCDC/SPC Severe Hail Reports T

+ Climate change justifiable for or contributing partially to the
increase in hail reports?

+ Inherent climatic variability due to the short time period of
quality hail data?
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Challenge | — True Severe Halil Risk in the US
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NCDC/SPC Severe Hail Reports by 1-Degree Grid

+  High variability in annual average hail reports in 1955-2003 by 1-degree latitude and longitude grid
+  Hail report peaks coinciding with urban areas
+  Hail report valleys occurring in rural areas between cities

NCDC/SPC Severe hail reports in 1955-2003

Rapid City, SD Des Moines, IA
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107,212 Hail Reports 1993-2002
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Climatology of US Severe Halil

+ Climatological explanations to the spatial variability in NCDC/SPC
hail reports?

+ Underreporting bias in NCDC/SPC hail data especially in the
earlier years

> Use of the NCDC/SPC hail data in its current format will likely underestimate
the true US hail risk.

> Empirical augmentation algorithms is needed to alleviate the underreporting
bias before use for hail risk modeling.

+ No theoretical hail climatology available for US hail risk
modeling from property Re/Insurance perspectives
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Challenge Il - True Climatology of US Severe Hail

NSSL Study on hail-day at 1-degree grid

TMTech 10,000-year simulation at 1-degree*

1. Jianming Yin et al., 2007: “"Modeling hail risk in the contiguous United States for insurance loss estimation,” Proceedings of the 12" International
Conf. on Wind Engineering, Cairns, Australia, Vol. 2, pp1751-1758




Severe Weather Events

Reinsurance: to insure an insurance company against suffering too great a loss

from their insurance operations...
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Hailstorms and Tornadoes

Reinsurance: to insure an insurance company against suffering too great a loss
from their insurance operations...

Hailstorm rada
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Severe Thunderstorm Events for Reinsurance Contracts

+ Severe convective weather producing system
> A convective precipitation system that is usually associated with severe
thunderstorm weather
+ Severe thunderstorm event

> Congregation of tornadoes, hailstorms at least 0.75 inch in diameter, winds
exceeding 50 knots spawned by the same severe convective weather
producing system within a continuous time period of up to 72 hours

> Two or more severe thunderstorm events may be counted when the severe
weather producing system lasts more than 72 hours.
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The 1974 Tornado Super Outbreak
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Risk Management Solutions (RMS), 2004: “Analysis and Reconstruction of the 1974 tornado super outbreak,” special report.
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Daily Hail Reports and Weather Maps

Severe Thunderstorm Event: Tornadoes, hailstorms and winds spawned by

the same severe weather producing system
Daily weather map

SUNDAY, APRIL 8, 2001

NCDC Daily severe hail reports

Large Hail Reports
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Challenge llI -- Identification of Events

One event or two or more events???
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Challenge IV -- Hailstorm Clustering and Intensity

Correlation
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Hail Damage to Buildings and Automobiles

The Western Sydney Hailstorm 2007
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Challenge V — Missing Information Needed for Hail

Hazard Assessment

Year, Date, and Time Yes

Hailstorm Central Lat/Lon Yes
Hail Impact Area—Length/Width No Yes
Hail Intensity Variation No Yes

Maximum/Reported Hail Size Yes
Hailstone Size Distribution No Yes
Number of Hailstones Falling No Yes
Near Ground Wind Speed No Yes
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Challenge VI -- Real-Time Storm Information

+ Re/Insurance companies like to have loss number at the time of
(real-time) or soon after the event occurring for risk
management purpose.

+ How soon and what kind of storm information can we have?
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lllustration of Real-Time Storm Information

— e e r -
Jaita Scal o e j o '4 BLE .a Approximate Damage Paths and gy |
ey H'-':m.l 1, - Lo Fory Highest Fujita Scale Ratings for -
Ses  Eutimureigh) e - Tornadoes Which Occurred During the
TR ey 17 h L May 3, 1999 Dutbreak in Central Oklahama
F1 na MAJOR f
B mam  [BUANE _ [KINGFISHES sl WP
] 2001850
F MH1-Ha
— Uharvage 1 sl
T irac ks are endored and FParking slughing * TR igh
labeied wWith respect toihe o ek
wwmm | - ! ’ 2 Y LINEOLN
“idaterga l.::- g 4 i rtes
Tetal Rumber of Tornsdoes
in ths NWS Morman D8 s Dy e
(Drdared by Supercell) = F1
Supercell Tomadoes
Storm A H ros =
Siarm B 2 KEE s
Siarm C ? e s
Siorm [ 4 e ey |
Storm E ? Sturm B Bl e Okluhama City iFr wgan
Storm G i Py 1 Fr peen 1
Stoom M i wFEL AR R ‘IIIJ 1 k y
Siarm | 1 cads = T8 kot iy "
Tudal o Vkay CADD - sl s
1= wibE nel USAH 55 8 S00Fm b “'1 1 CLEVELAND The H
taboel {2 mvoid Confusion sith = "IT“ -LEVE : q:‘:‘ » Tataratar, S UGHES), . _
ehe: Figita Scale ratings. | o atiormen
Gnliesl g | e :
WASHITA Amce * - qper PO aide i s
o i Fan Tl f.wbu ke {
Bkl Mepens e Tl i 1 W e | 8
Haow a i P i .
FRarm AT ERurca | POTTAWATOMIE SEMIMNCLE
i1 u_l ! TTAWAETOMIE sERIMNOL
15 R b - . s Stu rm A LEGEND
" In ! H T P — Jtals Milltary Area
- : MeCLAIN C.-u-ml.; W Hatlenal Park
Eriprtone— e —_— i b B Lak e Prondd Ocemn City
H'r” FOMANCHE _— aPlarwe | |l Fap sy County
b r'.l' sy i e ""ﬂ'“"'!'
Wi 1] ke igtee o S 1 o = Connector
s SRADY | GARVIN 6’ B 3tream 1 ol .2
r - VP === Scale 1:768498 S—Opfoud e B e

N

TOKIOMARINE
TECHNOLOGIES



+ + + +

True severe weather risk in the US

True climatology of severe weather risk in the US
> Optimal trade-off between reports quality and amount of data

> Robust augmentation techniques to alleviate the data quality issue in earlier
years

Identification of severe weather events

Storm clustering and intensity correlation

Lack of storm information critical for risk modeling
(Near) Real-time storm information
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Questions and Comments
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