UNIVERSITY OF
CANTERBURY

Te Whare Wananga o Waitaha
CHRISTCHURCH NEW ZEALAND

4 MASSEY UNIVERSITY
TE KUNENGA KI PUREHUROA

'h-d‘ UNIVERSITY OF NEW ZEALAND

Hﬁ%ﬂ&é& .TARAN.\AK'

Developlng a volcanic multl hazard impact assessment
framework for critical infrastructure and agricultural
sectors at Mt Taranaki, NZ

Alana Weir!, Thomas Wilson!, Mark Bebbington?, Natalia Deligne3, Sarah Beaven!

LUniversity of Canterbury; 2Massey University; 3GNS Science




IMPACT ASSESSMENT FRAMEWORK

HAZARD N VULNERABILITY [P EXPOSURE

IMPACT



IMPACT ASSESSMENT FRAMEWORK

HAZARD - | VULNERABILITY -m

IMPACT

JENKINS ET AL. (2007)

ZERNACK ET AL. (2009)




IMPACT ASSESSMENT FRAMEWORK

DYNAMIC EXPOSURE AND VULNERABILITY

MULTI HAZARD /

(
HAZARD 6 VULNERABILITY EXPOSURE

IMPACT

NEW FRAMEWORK FOR VOLCANIC MULTI-HAZARD IMPACT ASSESSMENT

!

DECISION-SUPPORT; REDUCE SOCIAL LOSSES; INFORM RECOVERY



PhD Objectives

* Develop a methodology to assess dynamic exposure
and vulnerability, that accounts for the systemic
impacts to critical infrastructure and agriculture

* Develop a framework to assess impacts to CI and
agriculture from volcanic multi-hazards

* Consider the impacts to CI and agriculture from long-
duration, complex volcanic events

* Suggest soft and hard mitigation measures for pre-
and syn- eruption

* Develop decision-support tools for emergency
managers and infrastructure managers in the
Taranaki region




TARANAKI REGION

STRATFORD
POWER STATION

NEW PLYMOUTH DISTRICT COUNCIL

E=oE==n
1

STRATFOI

SOUTH TARANAKI DISTRICT COUNCIL

C
=

STRATFORD
.T.E?.. :,i =

5




INTERDEPENDENCY MAPPING

ww
CATCHMENT

PS WS
CATCHMENT CATCHMENT

+ non-municipal supply



OUTAGE MODELLING + TRANSPORT

+ TELECOMMS
+ OIL / GAS
+ CRITICAL FACILITIES
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OUTAGE MODELLING + TRANSPORT

+ TELECOMMS
+ OIL / GAS
+ CRITICAL FACILITIES

NP
TIF

5

LT

S35 3a33 353433493433

—4 4 1 1 1 1 L 1 L _; L 1 1 L 1 L 1 & 1 1 L 1 4 1 1 1 1 L 1 L 1

(@i
TR



CRITICALITY + TRANSPORT

+ TELECOMMS
+ OIL / GAS

+ CRITICAL FACILITIES
CURRENT METHODOLOGY NEW METHODOLOGY

Dwellings without power
e o

= Failure would cause loss of utility supply to most of region or loss of supply to 1-10
another nationally significant site that dependson i rvice.

*Eg: Auckland Airport, Otahuhu substation, Ardmore/Huia Water Tmt Plants, SH1
/SH16 / SH20

10-100
100-500
500-1000
1000-5000

5000-10000
#Failure would cause loss of supply to more than 20,000 customers or reduction in

service acrossthe region or loss of supply to a regionally significant site
#Eg: Main cellsite hubs and telephone exchanges, Army Bay (Orewa) Wastewater
Tmt Plants

@  10000-50000
Dwellings without water
0
1-10
10-100
= Failure would cause loss of supply to more than 5,000 customers or reduction in
service across part the region or loss of supply to a locally significant customer.

«Eg: Smaller community water supplies (eg: Wellsford, Wellsford) and Wastewater
tmt plants.

100-500
500-1000

1000-5000

No. of private dwellings
py Hion

AELG, 2017

Low

* Does not account for interdependencies
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* Relies on qualitative estimations of downstream outages



WS to WW and PS to WW
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SYSTEMIC VULNERABILITY

CURRENT METHODOLOGY

HOTSPOTS
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* Is hazard independent, and therefore assumes ‘point
locality perturbation’

* Not representative of volcanic multi-hazard spatial
extent

+ MORE HAZARDS
+ MORE LIFELINES

NEW METHODOLOGY
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