Innovation in PPE — multi-hazards
early warning system in the Pacific

Bapon Fakhruddin, PhD

Technical Director, DRR and Climate Resilience

Co-Chair, Disaster Loss DATA, IRDR/ISC and CODATA/ISC
bfakhruddin@tonkintaylor.co.nz

008006

Exceptional thinking together
www.tonkintaylor.co.nz



Agenda

* |[nnovation in PPE- early warning system

* |ntroduction to Tonkin + Taylor International
* Project examples on PPE

* Lessons learned

 Way forward

NN L NN A



Innovation in PPE

Five ways of private sector engagement in
DRR e e

® Plan/programme in place

100

Percentage

204
Developing innovative & -
Direct assistance to Disaster preparedness for products based on a4 v
communities own business business, technology, and %
(emergency distribution, (BCP/BCM, response and expertise
search and rescue, etc.) recovery plans, etc.) (insurance, communication, ®

infrastructure, etc.)
20

Joint projects with NGOs,
governments, and Establishment of private ‘gf’ SF & o
international foundations, NGOs, and £ S &

organizations as trusts
implementer, not donor

UNDRR, 2013
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Economic- Benefits
journal homepage: www.elsevier.com/locate/pdisas
Benefits of economic assessment of cyclone early warning systems - A case O'P
. . . . study on Cyclone Evan in Samoa =
i USD 1 Investment, a retu rn Of USD 6 In beneflts In the Bapon S.H.M. Fakhruddin *>*, Lauren Schick *
oo . ¢ Tonkin + Taylor Internatonal, New Zealand
Pacific cyclone early warning system. Case study from e ——
Samoa (Fakhruddln, 2019) prrrerE e peereaer
Article history: Samoa is extremely exposed to natural hazards, particularly tropical cyclones and earthquake-generated tsunami.
Received 14 January 2019 Some studies have put forth the position that adequate investment in early warning systems can contribute to the social

Received in revised form 27 May 2019 and economic well-being of countries. However, in spite of these research findings there is still a lack of understanding
Accepted 26 June 2019

. .
* Experiment showed that every USD 1 invested, a return e
(RPN T RALE study to summarize the value for money in terms of investment to enhance an early warning system. This paper

) ) ¥ ) g sy pap

Keywords aims to summarize the benefits of adopting early warning systems and its effectiveness against the investment required

M H M Chidons and its value proposition. Data from the ‘Samoa Post-Disaster Needs Assessment of the Cyclone Evan event in 2012’

O . I n e n e I ts Ove r a te n _ye a r p e r I O I I l a y e &0 Economic assessment have been used to assess damage i i and i and interviews were carried out for
Disaster risk cost-benefit analysis. We have conducted quantified CBA of early warning services for cyclone hazards and the results

‘d' Samoa have shown that for every USD 1 invested, there is a return of USD 6 as benefit. This paper suggests that economic as-

re a I i Ze d . C a S e St u d y fro m B a n gl a d e S h (WO rl d B a n k’ . s of_ca;ly “:m;f;:f_ services ;m:;i help i?Dt}::;\Lifying pre-impact assessment to demonstrate to policy makers
the economic benefit of disaster risk reduction 5
2012).

* Willingness to pay improved EWS was estimated USS AR i i i s Ry
. Nas san > na Khatun *, Md. Sariful Islam *, Karina Vink °, Miho Ohara , Bapon S.H.M. n
5.57 per year (Ahsan et al., 2020) N —

® Water Engineering and Management (WEM) and Construction Management and Engineering (CME), Faculty of Engineering Technology, University Twente, the Netherlands
“ International Centre for Water Hazard and Risk Management (ICHARM), Tsukuba, Japan

Preferences for improved early warning services among coastal communities i)
at risk in cyclone prone south-west region of Bangladesh =

“ DRR and Climate Resili Tokyn+ Taylor I, New Zealand

ARTICLE INFO ABSTRACT

Article history: Cyclone early warning systems are the primary sources of information that enable people to develop a preparedness
Received 5 September 2019 strategy to mitigate the hazards of cyclones to lives and livelihoods. In Bangladesh, cyclone early warnings have sig-

Received in revised form 28 December 2019
Accepted 4 January 2020
Available online 08 January 2020

nificantly decreased the number of cyclone related fatalities over the last two decades. Nevertheless, several challenges
remain for existing early warning services (EWS), urging for both technical and non-technical improvements in the

said services. Given limited financial resources, the ic efficiency of the imp: is highly im-
Keywords: portant. Therefore, this study aims to estimate the willingness to pay (WTP) for improved warning services by consid-
Cyclone ering the at-risk households' trade-off between proposed improved EWS and existing EWS in coastal Bangladesh.
Bangladesh Applying systematic random sampling, 490 respondent households were selected from Khulna, Satkhira, and Barguna
Early warning districts, with whom a choice experiment (CE) was performed. The CE was designed by incorporating impact-based
Disaster risk scenarios for improved EWS. As analytical tools, Conditional and Mixed-Logistic regression models were used that de-
Willingness-to-pay rived the WTP for improved EWS attributes. Empirical results show that the WTP of an at-risk household for improved
Choice experiment EWS was estimated at Bangladeshi Taka BDT 468 (= US$ 5.57) per year, implying respondents were ready to pay for

the improvement of the warning attributes, including precise information of the cyclones landfall time with possible
impacts, more frequent radio forecasts, and voice messages in the local dialects over mobile phones. A revenue stream
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Our services S AAT Tonkin+Taylor

Geotechnical We shape the interface between people
Civil and the environment - earth, water and air
Water - using science and engineering.

Environmental

Natural Hazard Resilience
Transport

Planning

Ecology

Transport

Hydrogeology

Waste and contaminated land
Data and digital solutions
Stakeholder engagement




Recent exarr.u?les of client and SFET TonkinsTaylor
peer recognition
* Beaton Client Choice Award: Best consulting engineer in

Australasia in AS50-AS200M category (2019 and 2016)

* Resource Management Law Association Award (2018):
NCTIR planning

 ACENZ Innovate Awards of Excellence (2018):
Canterbury Earthquakes complex land damage (Gold)

* Civil Contractors NZ Excellence Awards (2018): Waitangi
Wharf upgrade

* Beaton Client Choice Award: Best provider to
construction and industry (2018)

 ACENZ Innovate Awards of Excellence (2017): Taumana
Reserve (Gold and Community Award)
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System Based
Thinking- Total
Warning Concept
(Multi-Hazards
Impact Based
EWS): Fiji, Tonga,
Samoa

Community connection
and response Institutional arrangement
» Two-way communication network
» Pre-impact assessment
» Local risk knowledge adopted
» Public awareness
= Risk perception, knowledge
and interpretation
= Appropriate response in place
» Safe evacuation resourcing

« Regulatory framework

= Mandate

« Roles and responsibilities
« Interagency collaboration
= Concept of operation

Risk Communication

+ Government notified
« Public notified

« Local community notified
« Tourists notified

Dissemination and
notification methods
« Siren towers

= Text message

« Internet

« Mash Box

= Social Media

« Specialized networks
« Media

=TV

« Radio

« Others

Warnings and
other infrastructure
products

« Watches

« Advisories

« Statements

Impact based Hazard assessment
forecasting/warning Qbservation

« Hazard assessment « Criteria
« Vulnerability information « Prediction models
« Impact & risk assessments « Uncertainty assessment

WORLD
METECROLOGICAL
ORGANIZATION

Iressrated Peseseen on Dsaster e

ﬁ Tonkin+Taylor Il.ll IRDR

Multi-Hazard Impact Based Early Warning Systt

ﬁﬁ' Tonkin+Taylor

Earth data observation

» Local hydro-met stations
- Local seismic networks

» Local tide gauge networks
» DART buoys

» AWS

« Doppler radars

+ Upper air observation

= Satellite observation

Data and information
collection

- National information centre
« Satellite comms

« Broadhand and telephone

- Global data

« Regional data

Hazard detection

* Hardware

= Operating system

+ Data analysis software

= Data Integration software

International
Science Council




Coastal Inundation Forecasting — Fiji

 The innovative forecasting project
is unique, for the first time in
Pacific history bringing together
the hydrological, oceanographic,
and meteorological communities
to create enhanced capability for
accessible, understandable, and Private I Public

. . sector agencies
actionable warnings

Academic '&é’
&
/other &E

Evaluation

\ ’
Direct reach via f
» Social media
« Mass media —~
« Community

ResearCh

gy Communication
0‘» channels
» Response options

« Contingency plan
» SOPs

ﬁ-’

action

A
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Canterbury Geotechnical SRET Tonkin+Taylor
Database

 The Canterbury Geotechnical
Database (CGD) is an online
database that Tonkin + Taylor
developed to assist in the
rebuild of Christchurch
following the 2010-2011
Canterbury Earthquake
Sequence (CES).

* |t was designed as a
searchable repository for
sharing existing and new
geotechnical information.

o Th .e S h a re d d ata CO r.] Ce pt iS a | l;westigation ;)r I;;trt;rr;t;r’n:oc;t;;)n; MBIE Technical .(;a-teg;);y :
uniqg U e and innovative feature . piezometer - CPT - Borehole  TC2 MW TC3 M Red Zone
of this database.
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Loss modelling for TLA's

Three waters network T+T and AON Probable Maximum Loss estimates

Damage Ratio Loss value (Mean value)

Asset value
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NZ Government - The Kaikoura Earthquake Viewer LAl Tonkin+Taylor

An interactive web map enabling EQC, Private insurance,
response and recovery agencies, engineers and researcher users
a tailored, secure view of insurer claims for our customers,
alongside geospatial event data. -

Kaikoura Earthquake Viewer

i

World Imagery World Imagery With World Streets
Labels
)

World Topographic Open Street Map NZ Imagery

I T
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NZ Canvas Dark NZ Canvas Light NZ Geology
Basemap
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NZ Community NZ Topographic LINZ Hydro Charts
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CODATA TIIRDR qAAl" Tonkin+Taylor

National Disaster Loss Database

Next Generation Disaster Data Infrastructure

% International
ees e ScienceCouncil

The dloba veice for ackenca

Legend
POLICY BRIEF DISASTER e sestons
LOSS DATA IN MONITORING dataaccess  access

THEIMPLEMENTATIONOF oo soveramen
THE SENDAI FRAMEWORK ovatson b oman=ind )
Disaster Loss xpert
and Damage Data bR
Collection System Researcher:

Private Sector

General citizenship/
volunteers

0006006

o
e
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UNOCHA - Cyclone Winston response viewer

project-’rbn_ qRA TonkinsTaylor  Cyclone Winston Response Viewer
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World Food Program (Pacific)
Pre-positioned Stock

ﬁ Tonkin+Taylor

PALM - a Humanitarian Stockpile Mapping
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World Food Program (Pacific)
Pre-positioned Stock
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PALM - a Humanitarian Stockpile Mapping
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Adventist Relief Agency - SAFE n REDI Phone APP

Sign in with Microsoft (any online Mici
Sign in with Google
Sign in with Facebook

Sign in with Twitter

=2 .
2 :0:i: SAFE n REDI

network

Offline Compounds

Settings

0
@ Online Compounds
2

Help

Logout

Version No:t

= Online Compounds

<

Banikea Methodist Church
Compound

Batiniuciwai Methodist Church

Church Compound

Church compound

Dama Methodist Church
Compound

No
Daria Methodist compound

No

Immaculate Conception Primary...

COMPOUND
PHOTOGRAPHS v >

Photograph the general layout of the compound
from the outside (1)

D TakepHOTO Q CHOOSE PHOTO

Photograph the general layout of the compound
from the outside (2)




ESUPS — Welthungerhilfe — STOCKHOLM Prepositioned stock RET Tonkin+Taylor

MOHA = STOCKHOLM & TESTTEST
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# HOME
BLANKET UNICEF NEPAL 8339
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x ACTIONAID NEPAL (AAN) x CARE NEPAL WATER WORLD VISION NEPAL 3500
PURIFICATION
x CHILD FUND PHILIPPINES TABLETS
x DSWD PHILIPPINES
EMERGENCY WFP NEPAL 10

x  HUMANITY & INCLUSION NEPAL
x [OMPHILUPPINES x IWFNEPAL x MOHA

TELECOMMS KITS
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x NEPAL RED CROSS SOCIETY (NRCS)
. | e LOGISTICS UNFPA NEPAL 6
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-
DISTRIBUTION &
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& DOWNLOAD DATA
STORAGE FACILITIES SELECT ALL
SELECT STORAGE FACILITIES -
RATIO VS ITEM GROUP
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Sit up and listen: NZ risks

losing billions from rising Vdimrabilas thescrstnn
of local government
Sea Ievels infrastructure exposed

to sea level rise
New Zealand sea level rise: Councils' S8b
climate change warning
Up to $14b in council
infrastructure at risk from
rising seas - report

Sea level rise could affect
$14bn NZ council
infrastructure

Sea level rise to cost billions Ay |CHANGE %/
in public service adaptation
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Clifton to Tangoio 2120
Coastal Hazard Strategy

No changes
\
Coastal inundation mapping l . . . . . .
Current best
Develop appropriate planning policy * practice and
development
plan policy
Education programs in emergency
flood management /
Raise height of land in residential \
development further above sea level
. Protection
Soft structural options e.g. dunes strategies
>_ through
structural
Hard structural options and
e.g. sea walk, storm bariers pysca
g ! cnonges

Upgrade drainage -0 & . . J

Relocation of existing infrastructure and housing

0 10 50 years
*includes revising mandatory planning Now Future - sea level rises by at least
provisions in development plans, 50 cm by 2070, increased
reviewing the building code and strictly frequency of storm events

regulating hazard zones




Lessons learned




Sectoral balance and maturity for hydromet
value chain- NZ

Dissemination
Earth Data Hazard Impact Based and notification Risk Community Business
Observation Assessment Forecast methods Communication Preparedness Continuity

[Value chain | - 44444 Notohle

Color coding [Academia | | ; Size coding for Substantial
for sectors relative importance

and maturity _ - VIIIH of sector | Dominant
I N Y 77 7 Vi
I NN 7SV

Advanced Intermediate Low




Enhancing corporate social responsibility TRAT Tonkin-+Taylor

Sustainable Development Goal
(SDG)

Objectives of CSR (Policy

Document)

. Eradicating Poverty

. Promoting Education

. Gender Equality

. Environmental
Sustainability

. Protecting National

Corporate

Private
Sector

Project Funds .
. Social

Responsibility

International

Heritage
Regional . Local . Contribution to Prime
Organization Association Members Minister’s Relief Fund
1 . Technology
Development Fund for
Tax Benefit Government academia

DRR Index Emergency

Compliance Fund Sensitization

National
Government

Strengthening physical infrastructure, human
resource and equipment inventories for disaster
response

Technology Development

Heritage Conservation

Mainstream of DRR through planning, policy
development and implementation

Elected
Representative Promoting Disaster Education

NGOs Training and Awareness Generation
Private
Agencies

GRAF Framework
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IE-FLF Tonkin+Taylor
Way forwards

* Good understanding of the benefits of reinforcing EWS by all stakeholders may serve as an
incentive in investing and improving technologies.

* Economic assessment and scenario modelling are efficient tools for decision making in respect of
investment and technology improvement for preparedness and actions during response.

* Economic assessment of EWS may helfp in quantifying pre-impact assessment to demonstrate to
policy makers the economic benefit of disaster risk reduction.

* Cross-sectoral engagement can be vital for ensuring consistency in the skills and knowledge to
carry out forecasting, monitoring and warnings.

* By collaboration and cooperation from local, national and global authorities, increased capabilities
and capacities of the National and Hydrological services may lead to cost-effective DRR.

 To strengthen DRR capacity, it is crucial to involve the private sector as major actors in DRR.

* The private sector can contribute enormously to DRR by developin% business continuity plans,
innovating technology for EWS, and providing and sharing technical knowledge, skills, and
resources in the field of disaster preparedness.
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