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INDRA workshop
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completing 5.1 task (comparing hotspots using CRAF Phase?2)
Faro colction June Fral | Yama | reiew | Deliverable

Workshop | ™" | Session | oo, F AN Qdhayss 7 5.1 (Dec16)
assessment report

Reminder: to apply and test CRAF prototype tool (upgraded INDRA version
on the wiki + updated library version)

Today:
A INDRA model presentations + general questions

A Faceto-face discussion with the CSOs on requirements and issues for
their case study

A Thursday afternoon: extra time for more discussions
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CRAF Phase 2

To compare identified hotspots at regional scale by scoring and ranking the

potential impacts using a suite of models (XbeachXD flood model; INDRA)

and a multicriteria analysis
Hotspots comparison

Hotspots Receptors Vulnerability
Hazard process-based Library
modelling (Xbeach 1D) and
Hotspot A vulnerability assessment
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How to compare hotspots?

Direct and indirect impactg, recovery;

Regional scale;

Uniform Indicators;

From static to dynamic assessmentiows rather than stock, timedimension.
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Damage to householgdroperties Householddisplacement

To o o I

Financialrecovery

RisktoLife
Damage to Ecosystems Ecosystem recovery
Damages to nomesidentialproperties Financialrecovery

Business Disruption

Damages to roadsailway stations, railway Transport disruption
lines

Damage to electrisub-stations, water Utility service disruption
treatment plants
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Hotspots impacts inputted inlNDRA MCA



Overview of the Impact assessment process

Vulnerability indicator Direct impact indirect assessment Impact indicator
Time in Alternative Household
Accommodation Displacement
Households Flood depth damage Households Insurance Matrix Hous;hold Financial
Building collapse ecovery
Businesses | Reinstatement time & . .
. Businesses k——>{ Business Supply Chain Reglc?nal BL.ISInESS
Erosion i Disruption
Analysis
Others
Others . Business Financial
Insurance Matrix
Recovery
Ecosystems Ecosystem
Ecosystem Recovery
Risk to Life Risk to Life
Reinstatement 'Eime & Regional Utilities
Utilities Flood depth damage Utilities = Loss of service Service Disruption
Building collapse network analysis
T t . Reinstatement time & Regional Transport
ranspo Erosion Transport |———= | Travel time network glonar | P
analysis Service Disruption
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INDRA MCA
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been defined in Phase (100km) butyou may revise it slightly during the analysis.

The extent of the analysis can (and probably will) vary between the different impact indicators becthesselected
boundaries depend upon the relationship of the impacted area to its surroundings and/or the management question being
considered:

A For land uses (households, naesidential properties, ecosystems) the selected boundary should relate to the
management question being considered. i.e. it should cover the maximum extent of the coastline of interest of the
coastal manager (e.g. include all properties within a coastal area of interest both inside and outside of the exposed area).
For the RISEKIT project we consider all coastal municipalities within the ¢. 100km stretch

A For transport and utilities the selected boundary should reflect the expected extent of any service disruption (e.g. if a
water plant is affected it should be ensured that all properties connected to that asset are inclugledt not necessarily
geographically referenced, it is the total number that is important).

A C2N) odzaAySaa &adzl¥ & OKIAyazr GKS WNBIAZ2YylItQ FyFt@dAOlf
GKS &a0NBYy3GK 2F GKS NBfIGAEVé}KALJé 6SisSSYy GKS AYLI OGSR
daK2dzZ R 0SS &a2dzaKi G2 RSGSNX¥YAYS 6KIG Aad O2yaArARSNBR (2 0S8

N

disruption to supply chains extend from an impact on the coastline which will be situation dependent).

The same set of receptors and vulnerability data will be input into the model for each impact assessment of each hotspot. The
impact results are compared from a regional perspective.

¢CKS WwSIA2yIFEQ Fylf@idAOlf o62dzyRIFINE ¢KAA gAff 0S RAAOdzAASH

| %25 RISC-KIT



Example of different analytical boundaries

Only land uses in coastahunicipalities The considered transport network extends
are considered (in green) beyond the coastal municipalities

One of the supply chains is a local one. The Electricity network with two power sources (greer
other has national and international circle): one is situated on the coast, the other is tl
dependencies national power grid




INDRA Model

The INDRA model has been developed using NetlLogofree software. The software can be downloaded from
https://ccl.northwestern.edu/netlogo/

INDRA(zip file), developed by FHR@U, is available from the RISKIT website [ttp://www.risckit.eu/np4/8/ ) with examples

2F RIFEGF® ¢KS FAES Oly 06S dzyT ALIISR a4 LINBFSNNBR o0& (GKS SyFR
associated with theNetLogosoftware.

Themodel file (NDRA.nlogg  OF'y 0S5 2LISYy SR dzaAy 3 i K| INDRArequires lots of preparation and
&2RSf A& f AdiNnenké Ay GKS thinking in the input data but then the

. . N outputs are normalized and comparable to
To run the model, first click on the setup button then click impact assessment. measure the regional relative impact.

The following inputs might be required: The model can be rerun easily to test
various storm conditions and all along the

oy © e i he stakeholders

CS boundary Provide informatioron the User
Polygonshp maximum extent for INDRA  Choice
Input Files:

Polygonshp Hazards) User At least 1 e | B o | st

Choice [— f— —
Receptors Point  Land use User Yes e g [ 1y e [ |
.Shp Choice ....... Name Tw:rn--— U2 labame. |_~n--~.. ::::::;m
Polyline.shp Network(s) User Yes — S =

Choice
CHT _forindra.txt ~ Providesvulnerability Imposed No

indicators :

Insur_forindra.txt Providesnsurance indicators Imposed  No E&"_’+" / l;
Polyline.shp Supply Chaiinfo User Yes

choice

]
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https://ccl.northwestern.edu/netlogo/
https://ccl.northwestern.edu/netlogo/
http://www.risckit.eu/np4/8/

CS boundary Polygoshp

Provide information on the maximum extent folNDRA. This is a technical component which is
required within the model for INDRA to run successfully. Adgta contained in other shapefiles

outside this boundary will not be importedThe maximum extent should completely contain all
of the other shape files and can just be represented by a rectangular polygon.

b.Y Fff 2F GKS Y2RSfQa &aKILIS FAf{Sa akz2dzZ R K
ordination system as the CS boundary polygon.
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Hazards (flood; overwashc erosion)

Flood, overwash and erosion maps can be input into the model as POLYGON shapefiles (238bBn&ye not accepted)

S ectnen WSh cosoms | WS ovrnasmep Select which hazard(s) to include and
FloodFileName ErosionFileName OvemvashFileName ‘ |nd|cate the name Of the Shapeflle

|ﬂood2 ‘ ‘sea | ‘owash |

55 ‘ Erosion
| ‘ | | i H The polygon(s) represent the sea and
o ‘ ‘ ‘ | their outline(s) represents the

| . shoreline on the hinterland side.

\
Flood and @

overwash

A Requiredields are:
"fdepth” : flooddepth (double);
"fdv": flood depthvelocity(double);
"duration": flooddurationin days (integer);

A The hazard intensity can be provided by flood models or by
expertise (e.g. duration).

A Themodel will attributeto each land use point the hazard
characteristics from the polygon in which the point is located. Yagu
might decide to creating a new hazard map with average or
maximum values for a group of hazard polygons and assign this to a
land use point if it is considered more representative.
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Most land uses are represented by a points shapefile. Only transports and utilities are represented by separate polyline
shapefiles and will be discussed in other slides.

A point may represent:

A A specific property type (a onstorey house), a generic but single property (1 residential property) or a group of
properties generic or specific (5,000 residential properties or 1,000 -gt@ey houses);

A A specific activity (a restaurant), a generic activity (1 businessi group ofpropertiesgeneric orspecific (100 businesses,
10 restaurants);

A A specific ecosystem (a field of grassland of 1ha), a generic ecosystem (a field of arable land) or a representativec§urface
natural areas (30ha of agriculture land or 10ha of grassland).

You need to be specific when you are considering the type of receptor is relevant and improve the assessment. It will be the
case if you have different vulnerability indicators to assess the direct impact for a given land use, if you consider certain
activities in the indirect assessment (hotel in a supply chain, different displacement durations).

Youneedto be generic to attribute the land use to a certain category for the MCA (Household, Business, Natural Ecosystem,
Agriculture)

Group or individual units?

The model will attribute the hazard intensity of the polygon containing the points. In the hotspot areas it is recommended to
represent each land use by a specific point. For large land use areas such as natural ecosystems it may be necessary to
subdivide the ecosystem into smaller units to better assess spatial variability in the hazard intensities.

For nonexposed areas only the number of generic or specific land use(s) is important, their exact location is not relevant. To
simplify their representation they can be grouped at municipality or neighbourhood scale.
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5,

Land Use table data . i

Various information are required in the model (the field name needs to be exactly the same as presented in the guidaptmvand b

.
-

Field name Description Example
Luid a unique reference value 215
Reode The vulnerability land use code Hprop, Hotel
Nb . . .
the number of assets associated with the points 1
elevation the elevation in metres of the land use compared to the grounc
level 0.3
area the associated surface (the metrics can be defined by the user
long as it is consistent for all land uses) 25
NatArea the vulnerability of the area (risk to life); N1
MCAcat
the associated MCA category Household or Busine!
Assess indicates if the land usshouldnot be assesseih the MCA 9999
Utill
. the name of the utility asset belonging to the considered utility
util2
. network
Util3 Subl
utilld
util2d
util3d Dependent on the utility asset for the considered utility network Oorl
Inscode the associated insurance area code ResInsBusins
BS_ref . . . .
- the associated supply chain node (for business) Accommodation
BS cap the business capacity 50
BS_scap the business spare capacity 20
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Direct Impactc risk to life

To calculateisktolife due to flooding for any land use it is necessary to know:
A TheflooddepthdSt 2 OA 1& o K| fdépiReRT YI LIOY FASE R &
Ac¢KS NBOSLIWI2N ayl ddz2NBE 2F GKS | NBlIé F2N) NNadaled G LE 5F & SI YR ( S dzNIK I
dza SR KSNXBU I rigkblifeishodlibdnly s calcaldted for those land uses where there is a reasonable chance of human presence
In other scenarios the nature of the area should be coded NA. :
These matrices was developed for urban

A Arisk to life matrix. ) ) ) areas. For other natural land uses not
Each threshold represents a change in scale of risk to life as follow: represented here, additional nature of the

area have to be developed and
accompanying thresholds defined.

Low

Medium ¢

Nature of the area

Nature of the area

<0.25 m?s? High Low vulnerability (multi-storey apartments and

0.25-0.50 m2s- Very High masonry concrete and brick properties)

0.50-1.10 m?s?

Medium vulnerability ( typical residential area
with mixed types of properties)

Depth/
Velocity

1.10-7 m3s1

High wvulnerability (including mobile homes,
3 | campsites, bungalows and poorly constructed
properties)

For more information on the risk to life matrix or to include other type of areas, please refer to the vulnerability

library.

Flood Depth  LowVuln
velocity Site

Risk to Life

0 0.5 9999 7

s RISC-KIT



Accounting for FW or evacuation

DRR measure Code Thl Th2 Th3 Th4
No warning or evacuation 3noFW 0 0.25 0.5 1.1 E WHE
FACTOR Flood warning with sufficien
MID- ) - lead time 3FW 0 0.25 0.5 7
RANGE | High vulnerability Nature of
the Area 3 Flood warning followed by emptasis |
partial evacuation 3Partevac 0 0.5 7 9999
Flood warning followed by g
Tm’s? full evacuation/
closure of an area 3Fullevac 0 1.1 9999 9999
No warning or evacuation 2noFW 0 0.25 1.1 7
Flood warning with sufficien
) N lead time 2FW 0 0.5 1.1 7
Medium vulnerability- Nature
of the Area 2 Flood warning followed by
partial evacuation 2Partevac 0 0.5 7 9999
Flood warning followed by g
Hle full evacuation/
o closure of an area 2Fullevac 0 7 9999 9999
No warning or evacuation 1noFW 0 0.5 9999 7
Flood warning with sufficien
N lead time 1FW 0 1.1 9999 7
Low vulnerability Nature of
the Area 1 Flood warning followed by
partial evacuation 1Partevac 0 1.1 7 9999
Flood warning followed by 3
— full evacuation/
closure of an area 1Fullevac 0 7 9999 9999
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Direct Impactc Flood Depth

To calculate the direct impact due to the presence of water on any land use it is necessary to know:

A The flood depth (hazard map): fidftlepthe T

A Thereceptor type and elevation (land use maf®id 6Rcodé andad St SEITU A 2 Y

A A Threshold vulnerability indicator for the receptor type.

Threshold N
Thl - one
Th2 Low
Flood Depth 1.2m Th3 o Medium
s High
Elevation: Om -1.0m 0.3m _

Sea Level



Flood Depth- Thresholds

Example
Associated
Impact Explanation Minimum

Depth
(metres)

Minor damage to flooring, carpets and some
Low superficial damage to household inventory items. 2
Mainly drying and cleaning required.

More household inventory items, such as tables
Medium | and appliances, damaged. Building fabric severely ?
damaged. Items likely to need replacing.

Building foundations can be undermined with
High some partial building collapse (windows breaking, ?
doors forced open).

This damage will not be reflected in flood depth-
damage curves. See the Building Collapse 9999
thresholds table.
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Developing Damage Thresholds

A Simplify existing deptidamage curves.

A Develop thresholds using an empirical approach: data from insurance companies,
governmental authorities, research projects, impacted residents or business
owners etc.

A Use an exante or expost approach: visit the land use and develop thresholds
based on reasoning and judgement.
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Direct Impact- FloodDepth

Consultthe Coastal Vulnerability Indicatotibrary (D2.2) for available D/D curves

Task 2.2: Library of Vulnerability Indicators

Click on your country of interest:

- Bangladesh

f— Germany I] Italy
'd ' -
E Portugal & Spain
T )

== United Kingdom




Direct Impact- Flood Depth

Any available depthdamage curves for your country will be identified in Method A, Option 1.

[_ B B Flood Damage Curves }

Method A

Option 1
Buildings
Water Houses |Furniture/Contents T L5
depth (m) [area) [employees)
0.00 0.00 0.00 0.00 0.00
0.25 0.01 012 010 0.03
0.50 0.03 024 0.20 0.05
0.75 0.04 0.35 0.30 0.08
1.00 0.05 0.47 0.40 0.10
1.25 0.06 0.48 0.50 012
1.50 0.08 0.49 0.60 013
175 0.09 0.49 0.70 0.15
2.00 011 0.50 0.80 016
225 017 0.54 0.83 0138
250 023 058 0.85 0.19
275 0.29 062 0.58 021
3.00 0.35 0.66 090 022
325 043 070 093 032
350 052 0.75 0.495 042

— -
A\
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National or regional curves identified for:
Belgium

France

Germany

Italy

Spain

UK

¢ KS [ A0NFNE A& c¢if yodrfind
more or better information on any of the
indicators listed, please let us know!



Direct Impact- Flood Depth

Select the most appropriate damage curves for your case study site based on the type of land use present:

a.
b.

C.

Is the data in the Library representative of this local use?

How much variability in building type is there? Sirgjlarey properties, with/without basements, building
construction materials used etc.

Is there an average damage curve provided for both residentialhesidential properties available which
may be sufficient for this level of study?
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