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Co je CAT Modeling

... tohle byla druha
W moznost z odpovedi

- oogle a neni spravna...
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Catastrophe modeling

Catastrophe modeling 1 (also known as cat modeling) is the process of using computer-assisted calculations to estimate the losses
that could be sustained due to a catastrophic event such as a flood, hurricane or earthquake. Cat modeling is especially applicable to
analyzing risks in the insurance industry and is at the confluence of actuarial science, engineering, meteorology, and seismology.

From Wikipedia, the free encyclopedia
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https://en.wikipedia.org/wiki/Catastrophe_modeling#cite_note-1
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Insurance
https://en.wikipedia.org/wiki/Actuarial_science
https://en.wikipedia.org/wiki/Engineering
https://en.wikipedia.org/wiki/Meteorology
https://en.wikipedia.org/wiki/Seismology

Impact Forecasting
Global catastrophe model development team

@ L o
90 Countries 12 Perils
135*
Ol Models ®
140" 30,000
: Events in Cat
ot b insight database

AON



AON

Impact Forecasting®

Model Coverage Map
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Priprava a prace s daty
CAT modelling resi staty, kontinenty a to je velké mnozstvi a druh

Modely terénu - DTM/DSM
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Analyzy
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Nastroje
Interni a Externi

Nastroje pro editaci
rastru DTM/DSM

DEM Breacher

Choose DEM :I. 25000yr_A6_1988_1 []
Choose polygon Google Maps [EPSG:3857

Choose centerline

Polygon? Buffer? 0.0 (m)
Least cost path pixels
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Quantile
+ch f
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Scriptovani
Denni chleba pri praci s velkymi daty a tisici modely

v [3145_Germany_Flood
O .idea

import warnings
GeoGlIS

warnings.filterwarnings(
[ PostProcessing_Check

(3 PostProcessing_Hazard source =

> B_old threshold =
v 3 FP_major cellSize =
& 01_PostProcess_Fluvial_GeoGIS_d.py area =
e 02_Prepare_clip_raster.py epsg =
e 03_Clip_ProcessedExtents_byRP.py

e 04_Clip_Cleanup_extents_9cells.py
dtmRootPath =

dtmPath = {

e 10_gdal_create_mosaic.py
e 90_add_crs.py
e 92_presun_script.py
(3 FP_minor
O oFpP
[ OFP_PP_Major
2 OFP_PP_Minor
[ Pluvial_ArcPy
e 00_add_crs.py
= CAFL - historical made from probabilistic.sql
(2 154_Poland_Flood_v3
[ 157_Canada_Flood_v3
[ 159_Slovakia_Flood_v3
(3 999_PSC

d_GeometryWorkspace = {
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Vystupy a pouziti CAT modelu
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Odhady skod z CAT modelu
Zakladnim produktem jsou PML Ci AAL skody pro portfolia pojistoven

Skody pro celé portfolio po PSC Skody pro portfolio po 2 a 5ti mistné PSC
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NaN
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Aplikace a data pro primarni upisovani
Hazardova a riskova data pro odhad rizik

jednotlivych lokaci
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Automaticka reakce na prirodni udalost
GIS ma nezastupitlené misto pfi tvorbé automatickych analyz a reportu

Automated Event Response: MILTON October 06, 11:00 AM (ET)

NET PRE-CAT ($B) RETURN PERIOD

NHC FORECAST

CLIENT
THRESHOLD

Forecasting models [l NHC forecast CP Current position
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Rekonstrukce zaplav v centralni Evrope v zari 2024
Na zakladé Rainfall-Runoff modelu a mérenych prutocich na rekach

RP 1:n [years]
RP 1:n [years]

® 2, 25

® 25, 50 o 1, 25

® 50, 100 [ J 25, 50

® 100, 200 [ J 50, 100

® 200, 500 @® 100, 200

@® 500, 1000 ® 200, 500

@® 1000, 10000 @® 500, 1000
@® 1000, 10000
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Porovnani velkych historickych povodni v Polsku
1997, 2010 a 2024
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Hladiny vody pfi leto$ni povodni v 09/2024 na nékterych mistech dosahli novych rekordi
1. Reka Nysie Ktodzkiej v Kladsku - 798 cm. To bylo o 1,5 m vice neZ pfedchozi rekordni stav vody z roku 1997.
2. Reka Wilczka, suchy poldr v Miedzygérze - 2 718 cm. Bylo to 33 cm nad pfedchozim rekordnim vodnim stavem z roku 1997.

3. Raka Morawka, suchy poldr v obci Stronie Slagskie - 2?7 . 14 zafi voda v poldru zadala pretékat bezpeénostim prelivem, podobné jako suchy poldr v Miedzygérze.
Bohuzel nasledujici den pred polednem doslo k protrzeni hraze tohoto poldru.

4. Odrav Krzyzanowicich (Slezské vojvodstvi), hranice s CR - 914 cm. Tim byl vyrovnan rekord z roku 1997. Oproti roku 1997 byl priitok nasledné transformovan
novymi poldry v u Ratibore.

AON 5. Reka Biata v Mikuszowicich (okres Bielsko-Biata) - 260 cm . Je to o 3 cm vice neZ rekord z &ervence 1970, kdy to bylo 257 cm . 19



Povoden 2024 vs 1997 v Polsku

Event 2024 . OS'UD Blizanowice-Trestno Olawka
Swierzawa @
. Mirsk Mietkow
e smaller than 1997 - just south part ® @2
of Odra river basin 0 Sosnéwkaé .Mysbakowice ORybna-Stobrawa

e caused by heavy rainfall, mainly on both side Pl
of border with the Czech Republic w -

e the land was unsaturated before the event

Otmuchdéw Nysa

~S7élejow Gorny, o i @) s > Al

* first flood waves come hours-one-two days of rain LE\PL .CQWW“N @O Lpogorn g e
] ] ] v @ dl’y polder Miedzygérze‘-}‘Stronie Slaski Jarnoltéwek =
Flood protection measures - main difference v e polder ®
. Roztoki
between 2024 and 1997 v @ reservoir . i Y > .Racibérz Dolny
=2 Bukow. a
¢ First alerts few days before rain from IMGW and CHMI - preparing for floods before they start - e.g. releasing tanks, " o w [ S
people started moving things out of the flood area P’},

¢ readiness of all components of the emergency system
¢ New information systems (IMGW, Wody polskie etc.) - data , forecasts were available and well shared between stakeholders ]\\/\

(e.g precipitations, flows, current situation and forecasts, status of individual flood protections etc.)

e QOdra - New reservoirs, polders and dry polders - Bukow and Ratiborz Dolny significantly transform flood wave from Czech Republic at Odra river and protect
several municipalities including Ratiborz, Opole and Wroclaw

¢ Nysa Ktodska - Cascade of older and newer reservoirs (Nysa, Otmuchow, Topola, Kozielno) transform (despite levee failure of Topola) flows from Ktodzsko
valley

¢ Dry polders and reservoirs in Ktodsko valley slow down movement of flood wave, but their capacity was sometimes to small to extreme volume of flood wave.
Failure of dry polder at Stronie Staskie increase damage tens kilometers down the Biela Ladecka valley

¢ Modernization of Wroclaw’s flood protection measures including more than 65km of levees, new bridges, Olawa bypass , Rybna polders etc. protect Wroclaw
to flooding

AON 20
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Modelovani povodnovych skod & GIS

* GIS je v CAT modelingu vSudy pritomny

« Umoznuje zpracovavat podrobnéjsi a podrobneéjsi data,
* Provadet vice a vice sofistikované analyzy,

* A pak vSe zpét zjednodusit a

- Predat ziskanou informaci srozumitelné ruznym uzivatelum
k dalSimu pouziti na par strankach

22
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Disclaimer

Legal Disclaimer

Aon’s Reinsurance Solutions business, part of Aon UK Limited (for itself and on behalf of each subsidiary company of Aon plc) (“Aon”) reserves all rights to the content of this report (“Report”). This Report is for distribution to Aon and the organisation to
which it was originally delivered only. Copies may be made by that organisation for its own internal purposes but this Report may not be distributed in whole or in part to any third party without both (i) the prior written consent of Aon. and (ii) the third
party having first signed a “recipient of report” letter in a form acceptable to Aon. Aon cannot accept any liability to any third party to whom this Report is disclosed, whether disclosed in compliance with the preceding sentence of otherwise.

To the extent this Report expresses any recommendation or assessment on any aspect of risk, the recipient acknowledges that any such recommendation or assessment is an expression of Aon opinion only, and is not a statement of fact. Any decision
to rely on any such recommendation or assessment of risk is entirely the responsibility of the recipient. Aon will not in any event be responsible for any losses that may be incurred by any party as a result of any reliance placed on any such opinion. The
recipient acknowledges that this Report does not replace the need for the recipient to undertake its own assessment.

The recipient acknowledges that in preparing this Report Aon may have based analysis on data provided by the recipient and/or from third party sources. This data may have been subjected to mathematical and/or empirical analysis and modelling. Aon
has not verified, and accepts no responsibility for, the accuracy or completeness of any such data. In addition, the recipient acknowledges that any form of mathematical and/or empirical analysis and modelling (including that used in the preparation of
this Report) may produce results which differ from actual events or losses.

The Aon analysis has been undertaken from the perspective of a reinsurance broker. Consequently this Report does not constitute an opinion of reserving levels or accounting treatment. This Report does not constitute any form of legal, accounting,
taxation, regulatory or actuarial advice.

Limitations of Catastrophe Models

This report includes information that is output from catastrophe models of Impact Forecasting, LLC (IF). The information from the models is provided by Aon Benfield Services, Inc. (Aon) under the terms of its license agreements with IF. The results in
this report from IF are the products of the exposures modelled, the financial assumptions made concerning deductibles and limits, and the risk models that project the pounds of damage that may be caused by defined catastrophe perils. Aon
recommends that the results from these models in this report not be relied upon in isolation when making decisions that may affect the underwriting appetite, rate adequacy or solvency of the company. The IF models are based on scientific data,
mathematical and empirical models, and the experience of engineering, geological and meteorological experts. Calibration of the models using actual loss experience is based on very sparse data, and material inaccuracies in these models are possible.
The loss probabilities generated by the models are not predictive of future hurricanes, other windstorms, or earthquakes or other natural catastrophes, but provide estimates of the magnitude of losses that may occur in the event of such natural
catastrophes. Aon makes no warranty about the accuracy of the IF models and has made no attempt to independently verify them. Aon will not be liable for any special, indirect or consequential damages, including, without limitation, losses or damages
arising from or related to any use of or decisions based upon data developed using the models of IF.

Additional Limitations of Impact Forecasting, LLC

The results listed in this report are based on engineering / scientific analysis and data, information provided by the client, and mathematical and empirical models. The accuracy of the results depends on the uncertainty associated with each of these
areas. In particular, as with any model, actual losses may differ from the results of simulations. It is only possible to provide plausible results based on complete and accurate information provided by the client and other reputable data sources.
Furthermore, this information may only be used for the business application specified by Impact Forecasting, LLC and for no other purpose. It may not be used to support development of or calibration of a product or service offering that competes with
Impact Forecasting, LLC. The information in this report may not be used as a part of or as a source for any insurance rate filing documentation.

THIS INFORMATION IS PROVIDED “AS IS” AND IMPACT FORECASTING, LLC HAS NOT MADE AND DOES NOT MAKE ANY WARRANTY OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, WITH RESPECT TO THIS REPORT; AND ALL
WARRANTIES INCLUDING WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED BY IMPACT FORECASTING, LLC. IMPACT FORECASTING, LLC WILL NOT BE LIABLE TO ANYONE WITH
RESPECT TO ANY DAMAGES, LOSS OR CLAIM WHATSOEVER, NO MATTER HOW OCCASIONED, IN CONNECTION WITH THE PREPARATION OR USE OF THIS REPORT.
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