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oLy o-Flood IRB(R&D) as it is used in everyday life

IRB(P&D)

nput  ( Model a-

ﬂ
Y | > | >
P/ Flood
Risk ul;)deecrjvrv?iter for 343 IOcatIOnS \ I R B (P& D) /
companyscritor in one .csv - o
tab|e IRB(P&D) S D S s p

rato n.2: Contratol

Automated reporting allows subscribers —
like Pedro to make decisions in minutes, analysis report
for each location
not days.
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‘|n What can be seen in the report ?

Sao Paulo 2025 o —_—r = ¢ =
: =i Av. Hélio Ossamu Daikuara, n.
ﬂ = O 198 - Moinho Velho - Embu das
I RB(P&D) o Artes/SP - CDEM
120 -5 ".- P _‘t y
100 o : 4 4
£ w
= -15
£
60
)
20 -
—— 1
K 0-10 mil 10-100 mil 100-500 mil 500 mil - 1 mi 1-10 mi 10-50 mi 50-100 mi > 100 mi
) ) Intervalo de Valores (R$) .
IRB(P&D) s o e s it
2:::::" r:s:::'ﬁ:ll EquipelRC
Segurado o‘;l’ginal: XXX
Data da anilise: 25/09/2017
Modelo a-Flood IRB(P&D)
s . o i st sl feapad s
inundacdes. ) = )
o o ([ s e s i
< e . inundagBes moderadas. o
s mwe [ e e
maior, proporcionando alguma protegdo natural. > y
) 10m a25m. | essasregioes nos exceto (C) opens_treetman
T contributorsiiey
o e ([l S e
Categoria de classificacdo HAND: Alto (1-5m)
Latitude: -23.6295
Longitude: -46.8203
Endereco: Av. Hélio Ossamu Daikuara, n. 198 - Moinho Velho - Embu das Artes/SP - CDEM
- Category Elevation Range (m) Map Color Description DM: RS 131.445.782,72
Flood risk Highest flood susceptibility, as any LC: RS 0,00
. c1 Omto 1m - increase in water level can easily cause
TIV: RS 131.445.782,72
analysis report flooding. T RS ;
. High flood susceptibility. Although slightly
for each location 2 1m to 6m elevated, these areas remain close to
drainage points and are vulnerable to
moderate flooding. e Qtde % DM LC v % DM Acum % DM
Intermediate S‘U scepﬁb"it}': These areas g Loc. Loc. (RS mil) (RS mil) (RS mil) DM (RS mil) Acum
c3 5m to 10m - may flood during heavy rainfall events but
are slightly higher, offering some natural C1 16 4.66 127.236 0 127.236 418 127.236 4.18
protection. Q 52 15.16 620.963 0 620.963 20.42 748.199 2461
Low flood susceptibility. With considerable c3 73 21.28 582.569 0 582.569 19.16 1.330.768  43.76
o 10m to 25m e c4 100  29.15 804.934 0 804.934 26.47 2.135.702  70.24
flood, except under extreme conditions. —
Lowest flood susceptibility. With elevations C5 99  28.86 901.690 0 901.690 29.65 3.037.392  99.89
c5 25m to 100 - substantially above drainage points, these NL 3 087 3.358 0 3358  0.11 3.040.750 100.0
m m areas have natural protection against most TOTAL 343  100,0 3.041 0 3.040.750 100,0 3.040.750
flood events.
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HAND — Height Above
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Height Above Nearest Drainage - HAND

IRB(P&D)

- HAND Value

w— === Drainage Path

90 Degree Axis

1 Point of Interest

A Drainage End-Points

(Nobre et al. 2011)

4 [59[E | " T71s171 | HAND (Height Above Nearest Drainage):
R Bl PR R o i Rl e | fed A R e Measures the elevation of terrain (in meters) above the nearest drainage
Skl EIE B RIS EdK 2 point.
4 . 21 1 Dl 2 6/8[2 e Example: If an area has a HAND of 5 meters, it means the location is 5
24lEs i 2| 1pd25 | | meters above the nearest river/stream.
1(12]1 1 200112 3

| | Importance for the Insurance Sector:

> —

] d ° o o ° . . o, @
©) - @ [ | || — e Risk Identification: Areas with low HAND (e.g., 0—7m) are prioritized for
Flowchart of the steps required to create the HAND raster. mitiaati

s . gation.
(a) Corrected DEM (b) Flow direction (c) Accumulation flow, and
(d) Raster with height above nearest drainage HAND

e Loss Prevention: Helps avoid claims in critical locations (e.g., industrial
zones in urban areas).
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Elevation Range (m)
c1 Om to 1m -
c2 1m to 5m -
c3 5m to 10m -
c4 10m to 25m -
c5 25m to 100m -
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Case Study Porto Alegre Rio Grande do Sul 2024

MONDAY, MAY &, 2024 « YOL. CCLXXXIT M. 108
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tragédia no RS repercute em Home News Sport Business Innovation Culture Arts Travel Earth Audio Video Live

todo o mundo Brazil floods: Hundreds of Rio Grande
e i do Sul towns under water
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Vista aérea de ruas alagadas do bairro Navegantes, em Porto Alegre (RS)

Imagem: Carlos Fabal/AFP

Watch: Images show devastating impact of Brazil floods

A imprensa internacional tem repercutido a tragédia climatica no Rio
Heavy rains which caused widespread flooding in the southern Brazilian state of Rio

Grande do Sul, que deixou ao menos 75 mortos e 103 desaparecidos Grande do Sl have left Tamdreds of towns under water:

até o comeco da tarde deste domingo (5). Veiculos como o The New
At least 85 people died in the floods and about 150,000 have been displaced from their

homes, officials said.
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IRB(P&D)

Practical validation case Porto Alegre - RS

Category Elevation Range (m) Map Color Description
; ; Highest flood susceptibility, as any
FIOOd RIO Grande do SUI! Porto Alegre Aprll 291 2024 c1 Omto1im increase in water level can easily cause

flooding.

High flood susceptibility. Although slightly
elevated, these areas remain close to
drainage points and are vulnerable to
moderate flooding.

Intermediate susceptibility. These areas

may flood during heavy rainfall events but
c3 5m to 10m - are slightly higher, offering some natural

Area affected by flooding, source RS portal c2 1m to 5m

protection.

Low flood susceptibility. With considerable
elevation, these areas are less likely to
flood, except under extreme conditions.
Lowest flood susceptibility. With elevations
substantially above drainage points, these
areas have natural protection against most
flood events.

Cc4 10m to 25m

C5 25m to 100m
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Map with a-Flood IRB(P&D) classification and Bar chart with a-Flood IRB(R&D) classification
history of occurrences in SP (2010-2023) in the historical occurrences in SP

3500
S000
2300
2000
1500
1000
- .
0

(C1) Muito Alto (C2) Alto (C3) Médio [C4) Baixo (S5) Muito Baixo
Categoria

1 ocorréncia
30 ocorréncias
59 ocorréncias
88 ocorréncias
117 ocorréncias
146 ocorréncias

Total de Ocorréncias

Category Elevation Range (m) Description

Highest flood susceptibility, as any
increase in water level can easily cause
flooding.

High flood susceptibility. Although slightly
elevated, these areas remain close to
drainage points and are vulnerable to
moderate flooding.

Intermediate susceptibility. These areas
may flood during heavy rainfall events but
are slightly higher, offering some natural
protection.

Low flood susceptibility. With considerable
elevation, these areas are less likely to
flood, except under extreme conditions.
Lowest flood susceptibility. With elevations
substantially above drainage points, these
areas have natural protection against most
flood events.

c1 Omto 1m

c2 1m to 5m

Cc3 5m to 10m

c4 10m to 25m

°
0
o
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c5 25m to 100m
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Frequency of Occurrence of
Flood Events
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Sao Paulo 2025 SOiI Type a“d Lal‘ld Use

IRB(P&D)

High Medium Low Very Low Extremely Low
K (cm/s) 102 - 1Q° 10° — 10-2 102-10 104 -10-¢ 10-¢-10-8
Material Gravel Sand Very fine sands, silt, or mixtures Silt-clay mixtures Clays

Sanana de
Ffa.%l'mba

SOIL TYPE SOIL PERMEABILITY
(cm/s)
Urban Area 0 to 107
Cambisol 10~ to 1074
Acrisol 1079 to 1077
N 4mbft‘n!r)' Histosol 1{]_5 to ]_U_H
¥ Ado Borord-
¥ /€ A L Coldnm™ Ferralsol 10710 o 1071
S PSS Xl ) )
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HAND — Height Above
Nearest Drainage

Frequency of Occurrence of
Flood Events

Model a-
Flood
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( Soil Type and Land
Use

( Insurance claims J

history in the location
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Validation with real insurance contracts

contract 5
contract 3

contract 2

contract 1

contract 4
contract 6

CS5

(m. baixo)

25%
25%

30%
33%
55%

C4
LED )

23% 18%
30% 22%

27% 19%
32% 20%
4%

27%

K

(médio)

100%
27T% MU% 7%
21% 2% 2%

20% 4% 4°

0
13% 15% 2%
12% 14% 2%

Category

Elevation Range (m)

Map Color

Description

c1

c2

c3

C4

C5

Omto1m

1m to 5m

5mto 10m

10m to 25m

25m to 100m

Highest flood susceptibility, as any
increase in water level can easily cause
flooding.

High flood susceptibility. Although slightly
elevated, these areas remain close to
drainage points and are vulnerable o
moderate flooding.

Intermediate susceptibility. These areas
may flood during heavy rainfall events but
are slightly higher, offering some natural
protection.

Low flood susceptibility. With considerable
elevation, these areas are less likely to
flood, except under extreme conditions.
Lowest flood susceptibility. With elevations
substantially above drainage points, these
areas have natural protection against most
flood events.
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Next steps

r

.

Al Agent Integration for
Automated Inspection
Summaries

~N

|

Incorporation of
hydrological models

J

[

History of extreme

\

precipitation by Iocation)
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What’s under the hood?

Model a-

Flood

IRB(P&D)

HAND — Height Above
Nearest Drainage

Flood Events

Frequency of Occurrence ofJ

( Soil Type and Land
Use

f
L

Insurance claims
history in the location
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