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OVERVIEW

1. The challenge — economic appraisal
2. The solution - FloodFX
3. The approach - FME Tools
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BENEFITS vs. COST

Why economic appraisal of stormwater infrastructure?

- CCC Land Drainage Recovery Programme
- Earthquake land damage has increased flood risk
- Group of flood events in 2014
- Climate change and sea level rise
- Establish common appraisal standard across Christchurch

- Benefits should outweigh mitigation costs

- Funds shall be used to maximise social welfare
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BENEFITS vs. COST




-
N
O
o
2
>
()
-
L
LLI
-
LLI
a0




= 3 = e P
. - pr s = ” % 2 : =

THE SOLUTION:
 FloodFX
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WHAT DOES FloodFX

Economic appraisal tool that calculates:

- Flood related damages

Direct Damage Indirect Damage

Tangible Intangible Tangible Intangible
Property, land value, Health and life, Accommodation, travel, Inconvenience caused
goods, infrastructure, irreplaceable items, clean up, emergency by disruption of

utilities ecosystems services, production and services, utilities,

income loss infrastructure
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WHAT DOES FloodFX

- . Probability Damage Curve
Economic appraisal tool that calculates:

Damage (D)
A

Area added as
last step in
integration

- Average Annual Damage

- Present Value (determines present value of
future damage)

Area under
curveis
expected
annual damage
First

exceedance

value should be
at zero damage

exceedance d g

- Damages classified by residential / P /
non-residential buildings SSRGS RN ()

DC McKinney (http://slideplayer.com/slide/4571457/)

Last

- Benefits using intervention costs,
cost benefit ratio




1000000
FloodFX BASE DATA o
700000
— % 600000 m Vehicle
N 4 b | g
- Classified buildings dataset 300000 i ; .
I I I Contents Repair
i$$2 ) i I I I I H Asset Repair
- Building floor level data o ILARNRTRRRNURRRRNN]
01030507 1 14 18 22 26 3
Flood Depth Above Floor Level (m)
- Property value data
-
depth

- NIWA RiskScape flood depth-damage curves (property based)

- Hydraulic model outputs (polygon or raster data)

- AOQI polygons



FLOODFX:
DECISION MAKING
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THE APPROACH:
, FME Tols
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FloodFX FME TOOLS

Upload Flood Model Data
(polygon data)

Upload Flood Model Data
(raster data)

Upload and pre-process
model data to FME
Server storage

FloodFX

Economic appra|sal

Delete Dataset

Subset Dataset

Batch run FloodFX

Purge Datasets
and outputs

Download Dataset



FloodFX FME TOOLS



FloodFX DATASETS
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FloodFX

- Up to 6 probability
events

- Base case and up to
2 interventions

- Sensitivity tests on
floor levels and
discount rate

D Jobs
8 schedules
B3 Repositories
Notifications
€ Resources
< Connections
M Projects

@ Dashboards

oM
£ Engines & Licensing

U Securty

T system Cleanup

Backup & Restore
@ System Configuration
9 services

= CORS

HEl
B Documentation

Q Knowledge Center

Published Parameters

Select Model Run Types

Appraisal Description

Building level source

Include Red Zone Properties

Spatial data output

Createmaps

Areaof Interest

Select suburbs)asarea of inerest (f selected above)

Select tool running mode:

Ifre-running FloodFX with previous parameters or if
applying individual building floor ise: Provide previous
FloodFX Excel output

Appraisal Period in years

Producer Price Index (PPI) uplift factor from 2011 RiskScape
data

Discount Rate n percent

Include sensitivity test on floor levels +-0.1m)

Include sensitivty test on Discount rate (+-1 percent)

Include outbuildings

EKK' Test Run

Post-quake building levels

No

ESRI GDR and KMZ

No

‘Area covered by all model inputs

Avonside

No

No

No




FloodFX REPEATS

62 published param. _ .
(49 private param.) Re-run tool by amending previous output

(
Create maps
nts Only
Avea of [iterest [ Re-run spreadsheet 1
Select suburbl(s) as area of Search
interest (if selected above)

@

Select tool running mode

If re-running FloodFX with

previous parameters or if use spreadsheet parameters

applying individual building

floor rise: Provide previous
FloodFX Excel output . :. - s -ﬁ

Producer Price Index (PPI) . Rﬂ]ueﬁor
uplift factor from 2011
RiskScape data > Merged

Discount Rate in percent ’ Nmergw t
continue process B Depth

Include sensitivity test on Z B Depth -

floor levels (+-0.1m)

Include sensitivity teston 7 —— > DuplicateSupplier B

Discount rate (+-1 percent)

previous process

Include outbuildings

Cap asset damage at capital
cost for each property

— 0 SB Depth

tilities and

telecommunication network [ use published parameters J 0 SB Depth
damage per flood event

Indirect Damages
(emergency response) as




FloodFX OUTPUTS

{ wat for data to be written

. retain attributes

previous process

write Geodatabase
map features ’
D> UsedSupplier ~ [>
> UnusedSupplier [>
D> <Rejected>

@DCP—

read: Directory and File Pathnames

1250086

% set gt o Dweting

read *.PDF from temporary map folder filecopy writer arioDepth 02625
filecopy_source_dataset Toh e
V filecopy_dest_dataset include in FME Server Data Download QFEEDTiGIN S22

0 00
: AAD_total 730251333333
se 234426126459 | 4

\l ! 150895.159083
 filecopy )| e
icie_PV 139979845042 it
* ﬁlmy source dataset otal direct 397357802487
= = a 233414681492 |
intangivle 39735780247 [

b} filecopy_dest_dataset o
* filecopy_dest filename | TR

818557.073122
24352871.6089

D <Rejected>

[ create maps using ArcPy J

© 50001-100000 @ > 1,000,000




FloodFX OUTPUTS

Basecase Intervention (Single or Staged) Intervention (Alternative)

PV Total Damage 3 $11,670,881
PV Total Damage - Non-residential (excl. Network ,643, $2,600,296

creates attributes from list items
using Excel column names

previous process ' ‘ one feature by attribute Filter out format attributes ‘ ‘ build lists grouped by by attribute name ’

0
12

»—/ 'V Aggregate
> _attr_name
attrs{}._attr_name

attrs{}._attr_value

A
1 heading
2 attr2
3 attr3
4 attrl




FloodFX




IMPROVEMENTS

e FloodFX website
e User interface using FME Server API

e |Improved dataset and user management
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