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Cities with over 20,000 inhabitants (Census 2010)

censo

Populagao no ultimo
803739 pessoas
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_ : 26.6% of the Brazilian population lives in the Coastal Zone
Ny ‘," ~ 50.0% of the RN population lives in the Coastal Zone
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«Q. About 40% of the World’s population lives within 100km of the Coast
2~ Around 10% of the World’s population live in coastal areas that are
N\ less than 10m above Sea level
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COASTAL ZONE is defined as “the geographic space of
interaction of air, sea and land, including its resources,
renewable or not, covering maritime and terrestrial zones, which

will be defined by the Plan”.

Decreto Federal n° 5300 de 2004, que regulamenta a Lei Federal no 7.661, de 16 de maio de 1988, que
institui o Plano Nacional de Gerenciamento Costeiro; Limites no Decreto n° 5300/2004, Art. 23
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UARN METEOCEANOGRAPHIC SETTING &
ATMOSPHERIC SYSTEMS

ENOS
DIPOLO TSM

memmmms \ormal ou neutro wwss= Negativo

. Hs (m): 1.0-15 1.5-2.0
mmmunm Fraco ou ausente === Positvo ou intensificado (m): I =

't Deslocamento ou fluxo ] 20-25 W >=25
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METEOCEANOGRAPHIC SETTING @\
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UsRN URBANIZATION INTERCONNECTED ISSUES G
EROSION + SLR + SOIL/WATER SALINIZATION  crom
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Desastre em Mae Luiza e Areia Preta

A cratera aberta tem aproximadamente 100 metros de largura e 100 metros de comprimento. A profundidade € de 30 metros

S
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Um URBANIZATION INTERCONNECTED ISSUES

URBAN FLOODING
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UsRN CHALLENGES AND GOALS @

GnoOMmMo

- Flood risk map

- Flood prevention map (scenarios)

- To approach the Governance with an appropriate
database (to a more responsive and responsible
decisions...)

- Check out the databe accuracy for tactical & local

approach:
- HIGH PERFORMANCE:

- LOW COST
- EASILY ASSIMILATED AND APPROPRIATED
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STUDY SITE
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TIROL NEIGHBORHOOD

5°48'S

- Area 3.6 km?
- 17,099 inhabitants
- Apartment: 67.67%

5°48'S

- O == 0 <

5°48'30"S

o iR - House: 28.71%
Legenda
[ vea de Estuo - Household Trash: 22ton
Zonra Leste : dai |y
— ' - Monthly Income > 6 MW
S - - Sanitary Sewage System
) ~ 98%

6°0
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J-ii Descoberta |

Datum horizontal:
Sirgas 2000
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Legenda
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:- | —— Limite de bairros| Fonte: Ortofotos de 2006. }‘-"-7
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MACAIBA

5°55'0"S

EXTREMOZ
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PARNAMIRIM

Classificagao
da densidade de
pontos criticos

Baixa
Média
! Alta

H Densidade
de pts criticos
n°/km?

Datum Horizontal:
SIRGAS 2000

" Muito Alta

Oceano

| Atlantico
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FLOODING
CRITICAL POINTS
AND
RAINWATER DRAINAGE

SYSTEM DISTRIBUTION

~ TIROL = 1,36 CP/km?

J
\
ADMINISTRATIVE AREA RDS (%)

Norte 41
Oeste 78
Sul 76
‘ Leste 98 -‘

*RDS = Rainwater Drainage System
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Cota de
Alagamento (m)

Situacao do Tipo |

A Determinacao Forte
ouPerfeita 7
0,7<R2<1,0
o /
;%
o,
/
o’
A Problema no
o ~° Dimensionamento do
/ .’ Sistema de Drenagem Pluvial
Pluviosidade
(mm)

Situacao do Tipo Il

>

Determinacao
Moderada
0,4<R2<7,0

Cota de
Alagamento (m)

’/
i g
*

_ -~ Tipo de Problema Misto

.ﬁ
Pluviosidade
(mm)

Cota de
Alagamento (m)

- . : .
” (Dimensionamento x Limpeza)

SITUATIONS FOR FLOOD IN NATAL

Situacao do Tipo lll

A Determinacao Fraca
ou Nula
0,0<R*<0,4

¢ ) o 0
Problema com a Manutengéo
(limpeza) do Sistema de
J Drenagem Pluvial

+—

Pluviosidade
(mm)
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HYDROGRAPHY: NETWORK PATTERN
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Legenda

e | 1 Area de estudo

| Limite de bairro

=~ == Sub-bacia
L _lge drenagem

. Lagoa Manoel Felipe
Canal fluvial

Datum horizontal:Sirgas 2000

5°47'0"'S

5°48'0"'S

5°49'0"S

e
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SUB-BASIN

Riacho do Baldo
(1X.1;1X.2)

Geomorphology
Drainage System

- Elongate, Trelis

- Centripetal



RapidEye

Orthophoto |

Orthomosaic
SPECTRAL SPATIAL
SOURCE AQUISITION DATE
IMAGERY BANDS RESOLUTION &

Bands 1to 5 MMA 6,5 15/09/2015
RapidEye Bands 1 to 5 MMA 6,5 27/09/2013
Bands 1to 5 MMA 6,5 11/09/2013

Orthophoto Bands 1to 3 SETUR 2 09/2006
Orthomosaic Bands 1 to 3 SEMURB 22/01/2013

REMOTELY PILOTED AIRCRAFT (&
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um COMPILATION OF G

METHODS:  p ANIALTIMETRIC DATA caomo

CCURACY? Vertically? Source: SEMURB
— — — =, S
\
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1.0m
X

n
3.
2
. , Legenda
L-_j Area de estudo
== (Curva de nivel (m)
50 1031 Detalhe da curva de nivel

35°12'30"W 35°12'0"W 35°11'30"W




UzRN COMPILATION OF CIVIL ENGINEERING @

METHODS: INFRASTRUCTURE DATA A
RAINWATER DRAINAGE NETWORK Source: SEMOPI
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U;RN METHODS: COMPILATION OF URBAN &

INFRASTRUCTURE DATA cnomo

URBAN INFRASTRUCTURE

Source: SEMURB E SEMOPI
s e dg N |B ' :

T N

5°47'30"S

5°48'0"S

L. JArea de estudo

[_]Detalhe do sistema
de arruamentos e lotes

|| Canteiros Centrais
| Ruas e avenidas

| ILotes

5°48'30"S
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METHODS:

PRECIPITATION TIME SERIES

PRECIPITATION DATABASE

35°14'W 35°13'W 35°1lZ'W 35°1l1'W 35°1.0'W
1y N 7 ’- Rocas[ | N

<" f Praia do Meio A

OCEANO
SN ATLANTICO
~ JParque; N
'\ das Dunas’
a | Legenda
Pluvidmetro |
do CEMADEN

Pluvidmetro
no FLOCA

Bairros do Tirol,
Cidade Alta e
Capim Macio

Limite de
bairros

|
£
:

cnomo



UsRN CHALLENGE:

i

5°48'0"S

VERTICAL ACCURACY LINKED TO @'

5°47'30"S

5°48'30"S

Legenda

D Area de estudo

Bases de referéncia
$ Pontos de controle
% RRNN

Locais de referéncia

(1) IFRN

@ Parque Cidade da Crianga
@ Escola Maria Auxiliadora

@ Entrada do Parque das Dunas




UsRN CHALLENGE: |VERTICALACCURACYLINKEDTO| &
GEODETIC REFERENCE SYSTEM |  cwono

CALIBRATION

ORIGINAL DTM

CALIBRATED DTM




UsRN CHALLENGE: |VERTICALACCURACYLINKEDTO| &
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GEODETIC REFERENCE SYSTEM cnomo
_ELEVATION ISOLINES __ DIGITAL TERRAIN MODEL

, -.-,%; GEOMETRIC ORTHOMETRIC
- HEIGHT HEIGHT

INTERPOLATION




UsRN CHALLENGE: | DIGITAL SURFACE MODEL WiTH &
GEODETIC REFERENCE SYSTEM |  snomo

CALIBRATED DTM URBAN INFRASTRUCTURE

P ——. »

A NL IS TRZENE
y

i ’ ~ > }

£V ISy TR IR DA
l\J .. ~ I <

g
ORTHOMETRIC
' HEIGHT \

3




UsRN CHALLENGE: DIGITAL SURFACE MODEL @
GEODETIC REFERENCE SYSTEM |  snomo

» DTM discretization in 5 orthometric height classes to IDENTIFY

GEOMORPHOLOGIC FEATURES:
Height (m) 3-26 [ 26 - 29 29-36 [ |36-54 54 - 105

P o e e o S — ———— — —

Depression
Evaluation
elo menosim >
e profundidade
'Depressoes

topograficas




UzRN ASSESSMENT OF URBAN >
GEOMORPHOLOGICAL DEPRESSION caomo

“Depressoes
,/ .
~~_topograficas y

Arranjo do fluxo
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) A T et —— R s L
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i Stream Segmentation | ! ! Processing{ g : ] Pontos
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35°11'45"W
A1X.1

Loz 1t S

1002000 ! SNy I~
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Legenda Altitude (m)
| __ Areade estudo (A-]) sub-bacias

hap , g Forma parabdlica s
Sub-bacias (. Lagoa Manoel Felipe db:alte topogrsfice - 3
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SURFACE RUNOFF

5°47'30"S

5°48'0"S

5°48'30"S




UzRN

Legenda

—>

P Sentido do fluxo nas galerias

Microbacias
das depressoes

Microbacias
secundarias

Galeria de drenagem

Sentido do fluxo nos

exultérios das microbacias

Lagoa
Manoel Felipe

Datum Horizontal:
SIRGAS 2000

o
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30 microbasins:

17 geomorphological
depressions

w1
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UZRN WATER HEIGHT LEVEL AND FLOOD HAZARD &
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Altura da lamina de agua

em relagao ao ponto mais Perigo a alagamento
baixo da depressdao (m)

- Muito alto

Alto
Moderado
- Baixo

Muito baixo

—_—
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FLOODING VULNERABILITY

»Land use mapping (parcel),|Scale 1:5,000 > LOCAL

Critérios

saude

1° Condigdes de

Area
Comercial

Area
médica/
estética

1° Maior
facilidade de
explosdo ou

incéndio

2° Faixa etaria

Adultos

2° Frequéncia de

uso

Horario

comercial

Vulnerabilidade

final

Classes de ocupacao de lote urbano

Area

) . Escola
residencial

Igreja

Boa Boa Boa

Prédio
publico

Posto de
combustivel

Boa Boa

Horario Horario

comercial comercial

Adultos

Horario

comercial

Média




URN FLOOD RISK MAPPING

» Mapping Scale: 1:5,000.

R=PV (CEPAL, 2011; WISNER et al., 2012;
MENDES, 2018)

Perigo a alagamento Vulnerabilidade a Valores
. alagamento o representativos dos
- Muito alto (5) : . produtos entre as
: alagamento o _
Alto (4) - Alto (3) variagdes de perigo e
N vulnerabilidade

Moderaco 3) X ] Media 2) | oy
H | Baixo:(2) l Baa () Moderado 6:5: 4
Muito baixo (1)

Baixo 3:2:1




5°47'10"S

5°47°20"S

5°47'30"S

Altura da lamina de agua
em relagao ao ponto mais
baixo da depressao (m)

o[ 25
Bl os [ [>25
B 15

Mo

i

35°11'40"

- Muito alto
Ao
C] Moderado
Baixo
[: Muito baixo

Perigo a alagamento Elementos expostos

i —

SIRGAS 2000
50 100

) Area comercial
® Area médica

e de estética
Area residencial

(®) Escola
Igreja

|:| Limite das
depressoes

Posto de
@ combustivel
Prédio ptblico
Demais elementos

Setores com
bocas de lobo

@

G

e
/
‘t/

GNOoOMmMo
CUMULATE
HFA_;):RDD PRE?r:]I:'I]'II'ﬁ;I'ION
ALTO 31,23 -44,63
MODERADO 44 .64 — 88,69
T R
MUITO BAIXO 125,10 — 140,04
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