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Motivation

 Current warning service is based on meteorological  
thresholds, defined for each phenomena.

 Example: Severe Weather Warning for Damaging 
Winds - sustained winds of Gale Force (63 km/h) or 
more with wind gusts of 90 km/h or more.

 Lacks impact: what does it mean for me?

 Meteorologist often talks about impacts and 
probabilities.

 Based on experience only.

 Need a more structured and a considered way of 
assessing hazard impact and risk.
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Quick refresh on Risk of Impact

 Hazard: Hydrometeorological-based threat that poses a level of 

threat to life, property or the environment.

 Exposure: Who and what may be affected (time and space 

dependent).

 Vulnerability: Susceptibility of human beings and their 

livelihoods and property.

 Risk: The probability and magnitude of harm attendant on human 

beings, their livelihoods and assets due to exposure and 

vulnerability to a hazard.

HAZARD

EXPOSURE

VULNERABILITY

RISK



National Hazard Impact and Risk 

Assessment

 Take methodology/design inspiration from:

o Existing state/territory severe weather outlooks

o UK Met Office warning impact tables

o WMO best practice on hazard impact 

forecasting

 Place National Hazard Impact and Risk 

Assessment at the core of our real-time 

operations, before, during and after weather 

events

WHAT 

CAN WE 

DO 

NOW?



National Hazard Impact and Risk 

Assessment

 National Hazard Outlook –

Community

 National Hazard Outlook –

Operations

Impact probability-

based 

communication 

strategy.

Contingency 

planning

Flexible resourcing 

strategy. 

Monitoring, 

assessing and 

communicating 

Post Event Review 

Management  

(PERM)

BEFORE DURING AFTER

 Operational impact ratings 

and tiered structure for 

resource allocation.

 Planned response to impacts 

whilst maintaining agility.

 Hazard impact 

assessment embedded 

within PERM procedures.

 Lessons learnt 

incorporated into culture.



Tropical Cyclone Marcus –
March 2018



National Hazard Impact and Risk 

Assessment

Impact-probability-based matrix:  Graphical product, Days 1-4 plus outlook 5-

7, issued every day, in partnership with 

states.

 Designed for internal and national 

emergency services use; suitable for 

development into a public product.

 A structured and considered record of how 

potential hazards were assessed.  

Impact probability-

based 

communication 

strategy.

Contingency 

planning

BEFORE



National Hazard Community Impact

Tropical Cyclone Marcus

Impact probability-

based 

communication 

strategy.

Contingency 

planning

BEFORE

 A: Riverine flooding

 B: Severe fire weather

 C: Tropical Low/ Possible

Cyclone

 D: Heavy rainfall

 C: Tropical Low/ Possible Tropical Cyclone 

 Heavy rainfall, possible flash flooding

 Possible damaging wind gusts near the low or TC

 Risk to Darwin (NT capital city ~106,000 people). 

 Risk of damage to property and agriculture. 

 Increased demand of emergency services.



National Hazard Operational Impact

Tropical Cyclone Marcus

Impact probability-

based 

communication 

strategy.

Contingency 

planning

BEFORE

A: Riverine flooding

B: Severe fire weather

C: Possible Tropical Cyclone

D: Heavy rainfall

C: TCWC Activation – NT

• High risk of TC in the Arafura Sea from Friday

• Populated Areas, TC - Coastal Impact.

• Additional staff required.

D



National Hazard Impact and Risk 

Assessment - Before

Community Impact Operational Impact Hazard Probability



National Hazard Impact and Risk 

Assessment

Impact probability-

based 

communication 

strategy.

Contingency 

planning

BEFORE

Community Impact

Hazard Probability

Impact-probability-based matrix: 

C
C

C



National Hazard Impact and Risk 

Assessment

Ensure consistency with 

regional forecast policy:

 Chat room - jabber

Impact probability-

based 

communication 

strategy.

Contingency 

planning

BEFORE



National Hazard Impact and Risk 

Assessment

Ensure consistency with 

regional forecast policy:

 Chat room - jabber

 Collaboration tool - allows 

regional forecasters to 

modify product overnight

Impact probability-

based 

communication 

strategy.

Contingency 

planning

BEFORE

 Users in other offices can see edits in real time



Flexible resourcing strategy

DURING

Flexible 

resourcing 

strategy. 

Monitoring, 

assessing and 

communicating 

Level of Operations Operational Activities

Level 1  Aware.

 Routine Operations, low-end warnings still possible.

Level 2  Busy shift, but largely routine and local operations. Extra staff may be required.

 National contingency and media messaging possible. 

 Local media and support as required, press conference possible.

 Severe Wx video possible.

Level 3  Surge Operations, local and/or national staff required including both remote and/or 

fly in surge. 

 Routine National Contingency planning and messaging ongoing.

 Executive and Government briefings.

 Continuous Media, Multi Agency Press conference likely.

 Daily Severe Wx videos. 

Level 4  Prolonged Surge Operations, “All Bureau Response”.

 Daily National Contingency planning and messaging.

 Executive and Government briefings. 

 Continuous Media, Multi Agency press conference (with Premier)

 Multiple Severe Wx videos each day.

• Use operational impact 

ratings and Tiered 

Structure for resource 

allocation

• Plan response to impacts 

and maintain team agility



National Surge Response Meetings

DURING

Flexible 

resourcing 

strategy. 

Monitoring, 

assessing and 

communicating 

• Use operational impact 

ratings and Tiered 

Structure for resource 

allocation

• Plan response to impacts 

and maintain team agility

A daily standup this week to discuss the upcoming weather (TC/low off SE QLD, active monsoon/potential TC's across the north and strong front over the SE during the weekend). 

Could State Managers / SupMets and MACMs from affected States please attend to have input. (If WA come into line for impact or providing surge support the meeting time will be 
moved to accommodate time zones).

CMR 558947 Pin 2662.

Suggested run sheet.

Key messages from affected state's (2mins each)

Climate context (2 mins)

Media plans (2 mins each)

National media team

Video

Social media

Other input (2 mins)

Key decisions (yes/no)

Press conferences 

- State

- National

Media release

Video's

Other (audio news release, video news release, live crosses, etc)

Regards,

Mick

Centre Director National Operations Centre

New Process - Incident Management Structure:
Communications: media liaison, internal and stakeholder 
communications
Planning: staffing and resourcing, expected behaviour and 
response
Intelligence: current and forecast weather/warning situation & 
impact
Operations: all activities and resources assigned to resolve incident
Logistics: obtaining and maintaining human and physical resources, 
facilities, services and materials 



Post Event Review Management

(PERM)

Post Event Review 

Management  (PERM)

AFTER

• What type of events?

• High Impact on the community (not just intensity) 

• High Impact on our real-time operations (Bureau’s ability to 

deliver services/surge) 

o Service performance 

o Staff fatigue and skills

o Ability to surge

• Other non-hazard related service/performance factors

• Embed hazard impact 

assessment into our Post 

Event Review Management 

(PERM) procedures.



Warnings

Tropical Cyclone Marcus



PERM – Impact assessments

Tropical Cyclone Marcus

Community Impacts

 30,000 homes without power in Darwin

 500 fallen power lines

 Widespread fallen and uprooted trees

 Property damage

 Potential contamination of drinking water

Operations Impacts

 Darwin Tropical Cyclone Warning Centre activated

 NT Cyclone staffing plan enacted;

 seamless hand over of services to another office

 Widespread media interest

 Severe Weather Videos produced

 Joint press conferences
0 Low 1 Moderate 2 High 3 Extreme 0 Low 1 Moderate 2 High 3 Extreme



PERM – Impact assessments

Tropical Cyclone Marcus

Community

Impacts

Operations

Impacts



PERM

Post Event Review 

Management  (PERM)

AFTER



PERM

Post Event Review 

Management  (PERM)

AFTER



Lessons Register

Post Event Review 

Management  (PERM)

AFTER

LESSONS REGISTER

THE LESSON - DESCRIPTION LESSON - SOURCE POST EVENT REVIEW/REPORT - LINK KEY RECOMMENDATIONS THEME 

What happened? Why did it happen? Use drop down menu to select 
whether the lesson came from 

a Post Event Review or an 
annual/routine report

Weblink or pathway to shared drive where 
Post Event Review or Routine Report can be 

found

Required to turn issues/lessons 
identified into lessons learnt

Use drop down menu to 
select which theme the 

recommendation belongs to

Actions

ACTION PRIORITY
ACCOUNTABLITY -

WHO 
NOTES DEADLINE 

EXTERNAL 
CONSULTATIO
N REQUIRED?

STATUS

If the action differs from the 
recommendation fill in action below. 
Otherwise column may be left blank

Assessed using Risk 
Analysis template (auto 

filled from RISK 
ASSESSMENT)

The person or section that 
is accountable for the 

completion of the action 
and for the lesson learnt

If client 
consultation is 

required due to a 
service change, 

please select 'yes' 
from the drop 

down menu below

Use drop down 
menu to select 
the status of 

the action



National Hazard Impact and Risk 

Assessment

National Hazard 

Outlooks

Communication

Staffing

Post Event Review 

Management  

(PERM)

BEFORE DURING AFTER

Learn through 

Verification –

Improve Forecast



Thank you

Questions?

James Taylor, Bureau of Meteorology

Photos: Chris Kent BoM NT Meteorologist 
@chriskentphotography


