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Urban disaster risk
Driven by 2 megdrends of global change S
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Assessment of current & future disaster risk
to support riskinformed, preventive urban planning
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® Geophysical events ® Meteorological events ® Hydrological events ® Climatological events
(Earthguake, tsunami, volcanic activity) (Tropical cyclone, extratropical storm, (Flood, mass movement) (Extreme temperature, drought, forest fire)
convective storm, local storm)

A Increase in the number of hydrological & climatological events

Source: NatCatSERVIGHRInich REZ018)
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I National boundaries T
M Urban extent circa 2000 {Vﬂ/
Likelihood to become urban by 2030

I 100%

1%

A urban expansion in all regions faster/higher than urban populaticrease
A around200percent increase in spatial urban extent b8200and 2030

A over half of the total urban land ip030will be built in the years betwee2000and 2030

Source: Setoet al. (2012),PNAS
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growingé& vulnerable

CITY SIZE
® Small B Medium Big ™ Mega

Very high

High
Moderate

Low -

Urban vulnerability classes

Very low

0 05 10 15 20 25 3.0
Annual average urban population growth rate (%)

A Highest urban population growth in small & rted cities (like Monastir)

A Highest vulnerability

Source:Birkmann et al. (2016Nature
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Sendai, Paris, SDGs & New Urban Agenda

Sendai Framework
for DRR 2012030

Sendai Framework
for Disaster Risk Reduction
2015 - 2030

AUnderstanding disaster risk

ADisasteriskgovernanceX
investmentsn DRR

AEnhancinglisaster
preparedness

Paris Agreement

PARIS AGREEMENT

UNITED NATIONS
2015

AMitigation (NDC}

A Adaptation (NAPS)

Sustainable
Development
Goals (201£2030)

UNITEDNATIONS

TRANSFORMING OUR WORLD:

S,
% 8§
/113

THE2030 AGENDA FOR
SUSTAINABLE DEVELOPMENT

A Sustainable development

ASDG 11, SDG 13

1 SUSTAINABLE CITIES 1 CLIMATE
AND COMMUNITIES ACTION
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New Urban Agenda
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A Sustainable management of
cities

A Developmenbf disaster
risk reduction strategies

APeriodicahssessments of
disaster risk
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Disaster risk (INFORM Index) Nationally reported losses
- (19902014)

W Flood

Mortality
W Flood  71.7%
0 20 35 50 65 100 E
KEY [ Y
Very low Low Medium High Very high Not included
in INFORM
W Flood Economic
other losses

U No data available atub-national & local levels

M Flood  63.1%

Source (isasterrisk): INFORMZ018), lossdata: PreventionWeb
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Current and future risk in Monastir " unu-ens

1. Identification of drivers of risk
2. Riskassessmenfcurrent conditions)

3. Future risk scenarios (until 2030)
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Conceptual framework e
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INCIDENCES

SYSTEME Vulnérabilité PROCESSUS

CLIMATIQUE ONOMIQI
Variabilité Profils d'évolution
naturelle socio-économiques

RISQUE Mesures
Changement d'adaptation et
climatique d'atténuation
d'origine

anthropique

Gouvernance

Exposition

—

EMISSIONS
et changements d'affectation des terres

U Riskisafunction of hazard exposure andvulnerability
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Drivers of risk R
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1. Stakeholder consultations in Monast{interviews, workshop, online survey)

2. Systematiaeview of literature
A On urbandisasterriskin the Maghrebregion

A 42 relevantpublicationsidentified (Scopus& Web of Knowledgdatabaseyandreviewed

3. Nonsystematicreview of greyliterature (reports, etc.)
A On urbandisasterriskin the Maghrebregion
A 12 relevantreportsidentified andreviewed
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Quelssont les dangershaturelsa Monastir?
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Drivers ofrisk

Hazards

Compte
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W Augmentation

Sécheress

Vagues de chaleu

Monastir?

m Sans modification

Tempétes

H Diminution

Séismes / activité sismiqu

19

Erosion cﬁtiére-

16

Montée de niveau de la mel
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Qui ou Quoi a été affecté?
Who or what has been affected?

mm Compte / Count

= % sur le total de réponses %
Nombre de citations 60 onTOT answers 100% % Totalité de réponses
Occurence of the term % TOT number of answers
in the answers

90%

50
80%
T0%

40
60%

30 50%
40%

20
30%
20%

10
10%

1] 0%
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Socialvulnerability indicators & weights (for flashfloods)

Households below national poverty line

Unemployment rate 0.54
Dependency ratio 0.39
Disabled people 0.61
Informal buildings | 0.82
Risk perception of population 0.75
People trained in crises management 0.46
Houses with more than one floor 0.46
Households with savings 0.50
Households with access to credits or loans ] 0.46

. . Lack of coping

Households receiving remittances capacity 0.17
Households without flood insurance 0.50
Social network 0.46
Households subscribed to government assistance program (CNSS, CNAM) - 1 0.61
Households subscribed to government assistance program (CNSS, CNAM) - 2 0.61
House ownership Lack of adaptive 0.54
Population with post-secondary education capacity 0.32
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IPCC AR5 W@Hk
framework(IPCC 2014)

e Literaturereview
e Expertconsultations ----

(interviewsworkshop$
Lb5L/ ! ¢hw W2 L{I [

* Householdurvey
* Remotesensinglata

PRELIMINARY INDICATOR SET

—_

FINAL SET OF VULNERABILITY INDICATOR

Flashflood Population
hazard data
| |  \Weightedadditiveagaregation = .. Expertweights

(onlinesurvey

EXPOSED POPULATION (¢ SOCIAL VULNERABILITY INDEX

FLASH FLOOD RISK

» Riskmaps riskprofiles
""" * WebGIS
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UD-RASP - Urban Disastsr Reslllence through
Risk Assesement and Sustainable Planning

ECHOISUBI2016/740186/PREV1S.

A Flashflood hazard
data was generated b
extrapolation of a
rainfall event with a
100-year return

Flash Flood Hazard
HQ100 Scenario

TUNISIA

period, based on g—&m g”':m
previous high ——— ]

Dally precipitation values: World Meteorologica
0)(Station: Monastr - Skanes (607400

(DTTM): 1982 -2017)

Satsllits Imagsry: VioricView-3 © Digitaigiooe

{acquired on D30S2017)

intensity rainfall
events

A Adigital terrain model
was subsequently
combined with the
rainfall data to model
surface runoff and
flow paths

HQ100 Scenario
(index)

Il Mocerate (0.75 - 1.5)
Ml signincant (1.6 -2.5)
W =xtreme (- 2.5)




Risk assessment (current)
Hazards: coastal erosion

Coastal erosiomw | a

IABGpls specify
methods

S
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UD-RASP - Urban Disaster Reslliencs through
Risk Asssssment and Sustainable Planning
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Coastal Erosion
Hazard - Exposure: Section 6

26,000 for AS et

Data sources

Dally precipitation valuss: World Meteorologica
n (WMO)(Station: Monastr - Skanes (607400

{DTTM): 1982 - 2017)

Gsodatabase UDRASP: prepared by Integration of PAU

and updating based on WV3 imagery

Satsilits Imagery: Woriaview-3 & Digitaigioe

(acquired on 030572017

Map descripton
‘Coastal Eroslon hazard was defned based on siope and
maximum flow velocties during 3 modelied 100-year
ralnfal event. The mapped Iand use cover
Iformaton 300wt the area exposed o coastal erosion.

Legend

Land Use Cover

B Buitt-up areas
Coastal Structures

I Natural

B Transport

Terrain Situation
(slope and maximum flow velocity)
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A Spatialpopulation
datawas generated | \
by downscaling
census data for 2014
to the building block
level based orarea
sizeandpopulation
densities(from
remote sensing)

35°47'0"N

UD-RASP - Urban Disaster Resilience through
Risk Assessment and Sustainable Planning

ECHO/SUBI2016/740186/PREV19

Population exposed
to flash floods (2018)

o
N Moriastie

TUNISIA
Mahdia
:'m

35°46'0"N

rd
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the population was derlved by downscaling
data to the sub-unit level, based on area size
ies. The sub-

areas o calculate the exposed population on the un
and sub-unitlevel.

Map description

35°45'0"N

The map snows the relative percentages of populaton
exposedto a 100-year return period flash flood event for
each census sub-unit.

35°45'0"N

A Thesub-units were
then intersected with
the flash flood hazard
areas to calculate the
exposedpopulation [ ] Not exposed
(absolute & relative) v
on the sub-unit and — il

building blocKevel

Legend

Population exposed to flash flood (2018)
[ ] Not exposed

I 1=0-5%

[-5-9%

El-9-27%

- 27 - 1005

Census sub-units

Surveyed sub-units

Population exposed to flash flood (2018)

35°44'0"N

10°450°E 10°46'0"E 10°470"E 10°48'0"E 10°49'0"E 10°500"E




Risk assessment (current)

Social vulnerability télash floods

No census datavas
availableat sub-city
scale

Householdsurvey
wasconductedin May
2018(n = 727interviews

15 subunits were
identified by local
experts(to be
representativefor
other partsof the city
in terms of their
socioeconomic
profile)

rd
s
2
o
3

35°45'0"N

35°44'0"N

10°450°E

10°46'0"E

Interviews (n}

29
27
55
2

10°46'0"E

10"47'0"E 10°48'0"E

P
PP A Sy
.,q&s; N
L

Households per sub-unit* {n) Households interview ed (%)
174 166
166 16.2
280 145
162 136
176
168
177
201
140
258
125
109
19
127
411 1.0
“basad oo average household size of 4,5 people

10°470"E 10°48'0"E

107490"E

10°49'0"E

10°50'0"E

35°47'0"N

35°46'0"N

35°45'0"N

35°44'0'N

10°500"E
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Household survey 2018
Interviewed households

Sousse

-
Monastir

TUNISIA
Mahdia

o 340 B0 o0 160
o ———
bt

127,135 for A2 srints

Data saurces

Building blocks
Bullding blocks were cerived from the Plan
.nd updated based on high-resalufi

satellite imagery.

Map description

The map shows the lacation of the interviews (n = 696}
conducled during the househoid survey in May 2018,
The interviews were conducted in 15 selected sub-units
within the city. These are cansidered to be
representative for otner sub-units in the city based on
their sacio-econamic profike (accerding to the local
project team an based on the analysis of available
sacio-conomic indicators from the 2014 Census).

Legend
Interviewed households (n=696)

Building blocks (residential)
—_

Census sub-units

Surveyed sub-units
=
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Householdsurvey (May 2018)
Distributionof interviews after elimination of errors1E696)

100%

>7 (49)
0% 60 >1500 TND
o >0 Postsecond
. Female (234 ‘} S(ggg)” ary 1000
’ 1500
60% TND
o0 31-60
40% 3-4
5001000 TND
(309 Secondan
30%
20%
10% :
0% s None
Gender Age groups Household size  Education level Income

(number of people) (household)
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10"47'0"E 10°48'0"E 107490"E 10°50'0"E

A Social vulnerability
was assessed using ar
index-based
approach

UD-RASP - Urban Disaster Resilience through
Risk Assessment and Sustainable Planning

ECHO/SUBI2016/740186/PREV19

35°47'0'"N

Social Vulnerability
to flash floods (2018)

Sousse

-
Monastir

TUNISIA
Mahdia

o 340 B0 o0 160
o ———
bt

127,135 for A2 srints

A Weightsderivedfrom
localexperts(n = 7)

Data saurces

Social Vulnerability Index
Indicators (n = 17) for the Soclal Vulnerabilty Index were
identified based an local stakeholder consultations using
both expert interviews (n = 31), a systematic ferature
teview. and discussed during 2 stakeholder workshop.
Data for the indicators was derived from 2 household
survey conducted in May 2018 (n = 695) and from
remote sensing. Data was aggregated at the census.

A Mediumto high
vulnerability
throughoutall areas

Social Vulnerability to flash floods (2018)
wulnerability). The pie-charts show the contribution of the
lack of

g sub-unit level with indicator weights derived from local
S| exwetspn=7

b

@ | Map description

35°45'0"N

Soclal vulnerablliy to flash floods In Monastir s
represented at the level of census sub-units. The15 sub-
units targeted by the sunvey were selected as
representatives of the social variability within the city
after consultation with local experts ard analysis of
available socio-economic indicators. The index scores

[ 138-41%

|:| 41 -43 % Indicator category Relative weight* three compenents of vulnerabiliy (susceptibilty,
ing capacity, and lack of adaptive capacity} to the

Poverty e
[43-45% el —T] vuinerability index.
45-47% Sus ceptibility Oependoncy ralo — Legend
- " Hieaith staiue (s ) st Components’ contribution to vulnerability
47 -53% Begal hotsing [ Y E— .
Rk perception o Z
it Crisis traini o 048 =
g Buking condiions ) i Susceptbily
b Savings oS0 | T Lack of coping capacity
F4 . . 8 Access fo credit e I Lock of adaptive capacity
A P rimari I d ue to a I ac k o o g act e — T Socia Vlnerabity to lash floods {2016}
Flood insurance [ l:li o]
Social capital - 04s S
- - Government assistance programmes OB [ 43 :3 ":’:
Healtr o e by
of copingcapacity s =i
x Census sub-units

ised on local expert consultation 3 § I
A B Surveyed sub-units
L e b

o

10°450°E 10°46'0"E 10°470"E 10°48'0"E E 10°500"E
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Contribution of vulnerability indicators (per smhnit) (%)

r 8 10 11 14 15
'|IIIII--I|--I
20%

2
—
30%
40%
50%
60%
70%
80%
90%
100%

0%

10%

® Households below national poverty line ® Unemployment rate (%)
m Dependency ratio (%) Disabled people (%)
m lllegally built residential houses (%) Risk perception of population
Number of people trained in crises management per 1,000 Houses with more than one floor (%)
m Households with savings (%) m Households with access to credits / loans (%)
= Households receiving remittances (%) m Households without flood insurance (%)
m Social network m Households subscribed to government assistance program (CNSS, CNAM) - 1

m Households subscribed to government assistance program (CNSS, CN\RhpQlation with post-secondary education (%)

m Renters (%)
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Contribution of vulnerability indicators (per swimit) (%)

2 7 8 10 11 14 15 22 23 42 49 51 56 58 61
* —5m H ™= = = § = — Il = = —
10%
20%
30%
40%
50%
60%
70%
A EEENENEERERN _
90% . . -
100%
® Households below national poverty line Unemployment rate (%)
Dependency ratio (%) Disabled people (%)
m lllegally built residential houses (%) 1 Risk perception of population
m Number of people trained in crises management per 1,000 m Houses with more than one floor (%)
m Households with savings (%) m Households with access to credits / loans (%)
m Households receiving remittances (%) m Households without flood insurance (%)
m Social network Households subscribed to government assistance program (CNSS, CNAM) - 1

m Households subscribed to government assistance program (CNSS, CNs\RppQlation with post-secondary education (%)
Renters (%)
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Contribution of vulnerability indicators (per swimit) (%)
56

A Approachhelpsto identify
which indicators contribute
mostto vulnerability andrisk

U Theseneedto be addressedn
order to reducevulnerability
andrisk(e.g. informahousing
in subunit 56)

m lllegally built residential houses (%)



Risk assessment (current)

Flash flood risk

Flash flood riskvas
assessed combining
exposure & social
vulnerability

Lowto mediumrisk
Risk (flash flood)

[ ]50-2%
|:l>2-6%
>6-7%
B-7-1%
B> 11-24%

Varyingcontribution
of risk components
for different parts of
the city

Components' contribution to risk

' Hazard (flash flood)
Exposed population (%)
Social vulnerability

z
o
~
b
o
@

35°45'0"N

35°44'0"N

10°450°E

10°46'0"E

Sub-unit Hazard (flash flood)* Exposure

54%
“moderate or above

10°46'0"E

€ (population) Social vulnerability
57.1%. P =

36.5%
28.1%
26.4%
26.9%
17.9%
15.7%
17.4%
15.7%
14.1%
13.2%
5.4%
6.1%
3.7%

10°47'0'E

10°470"E

10°48'0"E

10°48'0"E

107490"E

10°50'0"E

10°500"E

35°45'0"N
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Flash flood risk

2018

Sousse

-
Monastir

TUNISIA
Mahdia

N
» 0 o e 1w
bt

127,135 for A2 srints

Data saurces

Hazard, expasure, vuinerabilty
Flash flcod hazard data was generated by extrapolation
of a rainfall event with a 100-year return period. based
on previous high-intensity rainfall events. A digital terain
model was subsequently combined with the rainfall data
to medel surface runoff and flow paths.Exposure of the
population was defived by downscaling the census data
to the sub-unt level, based on area size and previously
classified population densilies. The sub-unils were then
intersected with the flash flocd hazard areas to calculate
the exposed papulation on the unit and sub-unit level.
Vulnerabiltty data was defived from a housenokl survey
oconducted in May 2018 (n = 696) and from remote
sensing. Data was aggregated at the census sub-unit
level with indicator weights derived from local experts
n=7)

Map description

Risk to flash flood in Menaslir is calculated at the sub-
unit level by integrating information on 'hazard exposure’
{combined) and social vulnerability. The index scores
can vary between 0 (no risk) and 1 {very nigh risk). The
pie-charts show the contribution of (i) exposure (to flash
floods) and (i) social vulnerabily to the sk index.

Legend
Components' contribution to risk

7 Hazard (fiash flood)
Exposed population (%}
10 Social wulnerability
Risk {flash flood)
[J=0-2%

Census sub-units

Surveyed sub-unit
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Flash flood risk )
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Flash flood risk

35°46'0"N

Hetres.
120135 for A prints
Data sources
Hazard, exposure, vulnerability
Flash flood hazard data was generated by extrapolation
of a rainfall event with a 100-year return period, based
on previous high-intensity rainfall events. A digital terrain
model was subsequently combined with the rainfall data
to model surface runoff and flow paths.Exposure of the
population was derived by downscaling the census data
to the sub-unit level, based on area size and previously
classified population densities. The sub-units were then
intersected with the flash flood hazard areas to calculate
the exposed population on the unit and sub-unit level.
Vulnerability data was derived from a household survey
conducted in May 2018 (n = 636) and from remote
sensing. Data was aggregated at the census sub-unit
level with indicator weights derived from local experts.
(n=7).

Map description

Risk to flash flood in Monasti is calculated at the
building block level by integrating information on hazard
exposure’ (combined) at building block level with social
vulnerability information at the sub-unit level. The index

Sub-unit Hazard (flash flood)* Exposure (population) Social vulnerability Risk index . scores can vary between 0 (na risk) and 1 (very high
433% > y risk). The pie-charts show the contribution of (i) exposure

1" g:-:: z-‘:’;‘: (to flash floods) and (i) social vulnerability to the risk

8 & X 4 index.

10 42.7% 28.1% ; ¢

61 46.7% 26.4% 3 Legend

7 424% 26.9% 3 A Risk (flash flood)

14 35.3% 17.9% \ [J>0-10%
27.0% 15.7% X : LY >10-
30.4% 17.4% 2 -
255% 15.7% 3 - 0-
30.6% 14.1% : & -0
19.9% 13.2% 3 [__] Gurrently not at risk
16.1% 5.4% - o P ; Census sub-units
9.8% 6.1% ¥R 4
7.6% 3.7% r, y \ Surveyed sub-units
5.4% 1.6%

‘moderate or above

35°44'0"N
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A Flash floods & coastal erosion are key hazards in Monastir
A Notablythe city centerwill be potentially affected by flashflooding
A Insomesub-units up to 42% ofthe population are potentially exposed
A Socialvulnerability is mediumto highthroughout the city
A Thereare no majordifferencesacrossunits

A Thereare majordifferencesin what édrivesvulnerabilityd 0 powverd; dnformal
housing etc.)

A Riskislow to medium inMonastir, but could go up dueto highvulnerabilityrisk if
exposureincreaseqe.g. dueto climatechangeandurbanizatior)

U What are potential risk pathwaysfor Monastir until 2030?77?27



Two scenario workshopwere organized in Monastir (10/2017 & 05/2018)
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Future risk scenarios

Approach

I, UNITED NATIONS
2~ UNIVERSITY

UNU-EHS
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A 2 axeswere defined by local stakeholdersthat representkey developmenttrends
for Monastir

A Resultsn 4 scenarioghat shape

a 2 y I afdtdre\eipasure

vulnerability & risk:

N

Controlledgrowth strong
law
Uncontrolledgrowth enforcement

Uncontrolledstagnation

Control &stagnation

strong economy

Scenario A Scenario B
CONTROLLED UNCONTROLLED

GROWTH GROWTH

strong economy strongeconomy
& stronglaw & weaklaw
enforcement enforcement
weak
law
enforcement

Scenario D Scenario C

CONTROL AND UNCONTROLLED
STAGNATION STAGNATION

weakeconomy weakeconomy
& stronglaw & weaklaw
enforcement enforcement

weak economy



Strong economic growth

Future risk scenarios

Urbangrowth modelling 2030
A For each scenariassumptions for each sector Ag Ag
were identified with local experts

A Businessas-usualderivedfrom pasttrends
(remote sensingdatafrom 1975to 2017)

Time line
>
1975 2017 2030
/ Scenario A
7 Scenario B
A | B ol
7 o : ~ . ScenarioBaU
D C
Past present l
o —— 4 ScenarioC
ScenarioD
Calibration . Prediction

Predicting the present from the past Predicting the future from the present
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Limite_administrative_oastir

B urban-1986
B urban-1992
B urban-2005
[ | urban-2017

i




UNITED NATIONS

Future risk scenarios T

Urban growth modelling )

A Basedon thebusinessas
usualprojectionthe city
is likely to grow by
additional 127 haby
2030, (8.1% growth)

A Differencesacross
scenarioswith highest
urbanexpansion(149 ha)
in Scenario B
(uncontrolledgrowth)

127

i Probability of conversion
l High: 100

Senario A Senario B Senario C SenarioD Projection
Simulations Low:0

Area (Ha)




Future risk scenarios A B

: UNU-EHS
Exposure scenarios (2030)

and Human Security

@

10°47'0"E 10°48'0°E 10°490"E 10°50'0"E iAm i E -

UD-RASP - Urban Disaster Resilience through
Risk Assessment and Sustainable Planning
ECHO/SUBI2016/740186/PREV1S.

A F u tu re ex p osu reS g to4oe 10°480°E 10°490°E 10°500°
Iowe St I n th e Current exposure (% urban area) Future exposure (% urban area)
b u S I n e SsaS'U S u al 2015 Scenario A: %gri?olled Growth
projection

35°48'0°"N

Future exposure
sh floods (20

-

35°47'0"N
35°47'0"N

35°47'0'N
35°%47'0°N

TUNISIA
o _ e
A ltishighestin (= B |
Scenario B ; - f e g
; ;

Data sources.

(uncontrolled growth)

Exposure

Current exposure of the populaticn was derived by
downsaaling the census data to the sub-unit level, based
on area size and previously classified population
densiies. The sub-units were then Intersected with the
fiash flaod hazard areas to calculate the expose
population on the unit and sub-unit level.

A ThereisanXYZ
Increasein exposure
from 2018to 2030
(accordingto scenario
XYZ}>DAVIDE

Future exposure was derlved by the overlaying ofa 100-
year retum period flasn flood event with the future urban
3rea for year 2030 according to "Scenario A - Controlled
Growth", as predicted by the SLEUTH urban growih
model, caiibrated an Monastir.

z
o
73
=
I}
E

35°450"N

Flash flood hazard data was generated by extrapolation
of 3 rainfall event with a 100-year retum pericd, based
on previous high-intensity rainfall events. A digital terain
model was subsequently combined with the rainfall data
to model surface runoff and flow patns.

Map desaription
The map compares curent {2018} and future (2030)

exposure of the urban fabric of the city o a 100-year
return period flagh flood event for each census Su-unlts.

35°44'0'N
35°44'0°N
35°44'0'N

Legend

Exposure (% of urban area)
>1-7%
>7-13%
=13-19%

- 10-35%

- 3568 %

Census sub-units.

35°43'0"N

35°43'0"N
35°43'0"N

10°47'0"E 10°48'0"E ' 10°50'0"E 10°47'0'E 10°48'0"E '0" 10°50'0"E
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Future risk scenarios K

Vulnerability scenarios (2030) e

and Human Security

A Socialulnerability islowest in Scenario Acontrolled growth) andhighest in Scenario C
(uncontrolled stagnation)

A Accordingo all scenarios SOCIAL VULNERABILSGENARIO20(30)
(andthe businessasusual
Index score (0 = no vulnerability; 1 = very high vulnerability)

trend) there WI” be a 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45
reductionin social |
vulnerability by 2030Q, 2018
yetat different pace BAU (2030) [
SC.A (2030)

SC.B (2030)

SC..C (2030 N

SC.D (2030)—

= 2018 = BAU (2030) ~ SC.A (2030) = SC.B (2030) m SC.C (2030) m SC.D (2030)




Future risk scenarios

Risk scenarios (2030)

A Future riskis lowest in
scenario Aand
highest in Scenario C

Risk 0 = no risk; 1 = very high risk)
0.00 0.03 0.06 0.09 0.12 0.15
2018 NN 0.13
BAU (2030) Iy 0.12
SC.A (2030) 0.11
SC.B (2030) 0.12
SC.C (2030) N 0.14
SC.D (2030) M. 0.13

m 2018 ® BAU (2030, SC.A (2030)
= SC.B (2030K SC.C (20304 SC.D (2030)
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35°43'0"N
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10°47'0"E
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Current risk (urban area)
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2018
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35°46'0"N
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35°44'0"N

35°43'0"N

35°47'0'N

35°46'0°N

35°44'0'N

35°43'0°N

10°47'0"E

10°47'0°E

10°48'0°E

10°49'0°E

Future risk (urban area)

2030
Scenario A: Controlled Growth

10°48'0"E 10°49'0"E

10°50'0"E.

10°50'0"E

35°47'0"'N
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UD-RASP - Urban Disaster Resilience through
Risk Assessment and Sustainable Planning
ECHO/SUB/2016/740186/PREV19

Current and future risk

to flash floods (2018-2030)

Cllzsoid. wased
Ersjecton LT 70NE 300
an S0 14
Dar...... )

a . qma aa s
et ————
Meras

120,811 for 83 pres

Data sources

Hazard, exposure, vuinerabilty
Flash fload hazard data was generated by extrapolation
of a rainfall event with a 100-year return period. based
on previous high-intensty rainfall events. A digital terrain
motel was subsequently combined with the rainfall data
to mocel surface runoff and flow paths. Exposure of the
utban area was obtained by intersecting the area of the.
2018 uiban fabric (derived from high-resolution satelifle
imagery) with the area of the 100-year retum period
flaod avent. Yulnerability data was derived from
housenold survey concucted in iay 2018 {n = 636) and
from remote sensing
For future vulnerabilty, a business-as-usual projection
and four vulnerability scenarios for 2030 were obtained
by integrating narative storylines (developed during
i ith trends on i

social vulnerabiliy indicators (cerived from historical

) which were fited to the househald survey
data for each of the 15 sud-unit.

Map description

The map compares cument (2018) and future (2030)
Risk for each census sub-units.

Data are visualized using the same classes for both
maps, thus facilitating direct comparison.

Legend

Risk (flash flood) - urban areas
2-4%
l4-10%

Census sub-units.

Surveyed sub-units




Future risk scenarios gy termiumare

. UNU-EHS
Percelved future outlook

and Human Security

A Household members

were asked about General FuturéPerception (until 2030)

their pe'rception Of ALL |
MonastirQ future

7 — L e

A Overall ratherp()Sitive 1?) I 1

perception of future 1.1 N 1 0

developmentuntil 1. 1

R N

2030 272 I 1

2.3 [
4 O
21O I 1
1 1
O N 1
D | 1
© 1. 1 s

0% 20% 40% 60% 80% 100%

m \Worsen = No change = Improve

* represents the average oéspondents'spinionon future conditions of the following elements: personal incc
education level, house conditions, conditions of city's sewage, drainage and waste collection's networks
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Risk assessment (future) N

m UNU-EHS
S u l I l a. ry Institute for Environment
and Human Security

A Urbanareasand future exposurewill expandby XYZ

A Highestgrowthin Scenario XYZ

A Socialvulnerability and risk will decreasen all scenarioandthe BAUprojection)
A Lowestvulnerability& riskin Scenario Acpntrolled growth)

A Highestvulnerability& riskin Scenario Duficontrolledstagnatior)

A Major limitations

A Dataavailability (reliable, updatedtime-seriesof high-resolution censusdata)
A XYZ



Links to global policy frameworks of

the post2015 agenda

Target11l.56 . € Hnonx é)\EIy
number of death and the number of peo

A 2 4 oA a

I v Rsses X].cdused
by disasters...] .€
Targetl3.1:¢Strengthen resilience a
adaptive capacityo climaterelated hazards
and natural disasters [..§

Sendai
Framework

§650WPDPDPB FIl OAf A
management ofo X 8 O byi supartingotide
development of disaster risk reduction strateg
and periodical assessments of disasterusigk®

Paris
Agreement

New Urban
Agenda

U Need for risk information!

"~ UNITED NATIONS
N UNIVERSITY

UNU-EHS

Institute for Environment
and Human Security

Priority 1:.Understanding Risk

Sendai MonitorTargets AD (reduce mortality
people affected, economic loss, damage to
critical infrastructure)

‘ArtiAcIeS:dHCD I OO2NRAY3f &:

) &né facilitation to enhance understanding ,
FOGA2Y | YR adzJJi2 NI
Comprehensive risk assessment and
management wPPPB dE

Sourceadapted from Wannewitz (MSc thesis), Garschagen & Hagenlocher (2017)
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Globalchallengeslocalsolutions ~ UNu-eHs
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aL dzZNBAS f20Ff | dzi K2 N
efforts to make cities safer to prevent the
f2aa 2F tAQ0S&a FyR | 3
support and participation of local

leaders: mayors, governors, county
OKASTa ¢

FormerUN{ SONB i I NB DSy SNAudust,.2000 YA TmY?22

UNITED NATIONS UNIVERSITY
Institute for Environment
and Human Security (UNEHS)

I Platz der Vereinten Nati 1
Thank you! Merci! P drvern e
E-mail: hagenlocher@ehs.unu.edu
www.ehs.unu.edu
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