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PROJECT OBJECTIVE

To develop a pilot capability that will make
useful predictions of community impacts of
extreme wind & rain with the goal of improving
timely mitigating actions by a range of
stakeholders.
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The Workflow
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IMPACT FORECASTING WORKFLOW

BUREAU

. NWP
Workflow integrates the hazard, MODEL
exposure and vulnerability to OUTPUT

evaluafe impact Have heuristic vulnerability

relations w.r.t. 0.2 sec wind gusts
Hazard: what causes the

damage? Winds, rainfall, HAZARD

flooding, etc. Vulnerability
Exposure: what assets might be .
affected by the hazards? EXPOSURE Risk
People, buildings, agriculture?e

Exposure
Vulnerability: How much VULNERABILITY
damage will be caused?e

NEXIS

There are issues with each stage Datah
of the process! IMPACT / RISK atabase
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IMPACT FORECASTING WORKFLOW
"NOMINAL" SPATIAL WIND IMPACT ON
RESIDENTIAL BUILDINGS (This was the "Easy Bit")
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Challenge 1:
Exposure data in places
where we need to derive
them from surrounding
information
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NEXIS vs. SURVEY AGREEMENT FOR DUNGOG NSW
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Best available exposure data It can be done — see WA exposure data

Y 7 7

Need for better exposure information in unsurveyed locations
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Challenge 2:

The Impact Forecast -
Damage Data Mismatch
Challenge (affects
Validation)




GROUND TRUTH DATASET #1: EICU RDA DATA
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GROUND TRUTH DATASET #2

: SES CALLOUTS

sMuswellbrook

3

e Munmorah

e Entrance

0 25 )
| 1 |

& Corr af Australia i ience Australia) 201 B GrEaVE

o Comrmehs Allribulion 4.0 International Lisenss.

~ i’

[R— L Emom —~F dndokey A pearee —~
Pa L iyt = *1 Fa Loyt b ot |
stk fe Brumiow P o | __,_G_Iquate.-.ter / A o b o _')_G_Ipu_‘ces(er_ .
IScone i ey |4 R Scone 4 !
Ayal ™
2
{ srrwa
Aberdeen Aberdeen B
L

25 50 km
L 1 |

& Gommonwealth of Australia (Geoscience Australia) 20160 Greative
Commens Altnbution 4.0 International Lisance

Service demand [l <2% [0 2-10% 10-20% [0 20-50 % [ > 50 %
G T o A A S Sy EX L Yo N Y I

[ Negligible

0]

Left: SES Service Demand reflects mu
multiple asset classes;

single asset class (residential building
N A

Mean damage state (estimated) using PSWG hazard

Slight Moderate

AUSRAR) AT T M RN
e CanmyTns AN 48 infmana

Extensive [l Complete

NG COMITANLRANT CIERC 6F AT ST VAT SIS T00A
' ensivaos

Iti-hazard impacts on

Right: single hazard (wind) impact on

bnhcrc.com.au




GROUND TRUTH DATASET #2: SES CALLOUTS

Physical Asset Classes

Residential Commercial Industrial Power Power Essential
Buildings Buildings Buildings Generation Distribution Services

Meteorological Hazards

Possible Hazard - Physical Asset Impact

=== Project Hazard - Physical Asset Impact
(project has adequate vulnerability and exposure data)
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Challenge 3:
Sensitivity of impacts to its
components - e.g.
D(impact)/D(hazard)




The Choice of most suitable wind impact proxy
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Challenge 4:
"Impact’ is almost always
due to multiple hazards




RELATIONSHIP OF SINGLE HAZARD TO
DAMAGE (WIND) - NOT GREAT

Destroyed - 76-100%

Severe Impact - 51-75%

Major Impact - 26-50%

Damage state

Minor Impact - 1-25%

No Damage - 0%
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Surface gust wind speed (m/s)
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RELATIONSHIP OF SINGLE HAZARD TO
DAMAGE (RAIN) — ALSO NOT GREAT

Destroyed - 76-100%

% Severe Impact - 51-75%

L7

& Major Impact - 26-50% :

4V
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A Minor Impact - 1-25% ' 3
No Damage - 0% v

50 100 150 200

Maximum 6-hour rainfall rate (mm/6hrs)
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SEEKING A COMBINED PREDICTOR: QDA

gust mean Nh-gust wnd900

1)Prob(damage) as
function of 5 rain and
4 wind predictors
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WE SHALL CONCLUDE WITH A WISHLIST

1)EICU Damage Data with better coverage

2)SES Callout Data to include hazard and level
of damage

3) Survey of exposure data in those locations
that current require statistical inference in
NEXIS

4) Many larger-scale wind & rain cases needed
to derive data-based vulnerability relations
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VULNERABILITY ASSESSMENT
LINKS LOCAL WIND GUSTS TO DAMAGE

100%

. Reconstructlon 19?5 1980
5 90% 11 .—Post-1980 construction

3 0 —Repaired and retrofitted
— 80% ¥ .

5 s Pre-1974 construction

£ 70% + + 1 +

20 30 40 50 60 70 80 90 100 110 120

Maximum 3 sec gust (m/s)

Vulnerability of houses varies with age (on average)
- A Tracy peak gust of ~70 m s1 (250 km hr!) almost destroys a pre-1974 house
- A post-1980 house would only suffer ~25% damage
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