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1. WHAT ARE WARNINGS AND 
WHY DO THEY MATTER?

Mt. St. Helens 2004, USGS

Image by Kevin Frayer/Getty Images





Warnings ≠ Siren



What are Warning Systems?  

An integrated system of hazard 
monitoring, forecasting and 

prediction, disaster risk assessment, 
communication and preparedness 
activities systems and processes 

that enables individuals, 
communities, governments, 

businesses and others to take timely 
action to reduce disaster risks in 

advance of hazardous events.
(UN DRR, 2017)

They bring together:
§ Different experts 
§ Thresholds or tipping points
§ Communication mediums and 

iconographies



Science Is Only Part Of The Answer

Post Normal Science 
(PNS)

‘Facts are uncertain, 
values in dispute, stakes 

high and decisions urgent’
Funtowicz & Ravetz, 1993, 

p.744

PNS brings together an 
extended peer community 
to enter into a dialogue

Adapted from: Ravetz, 2004, p.354



The Evolution of Warning Systems

 



Early Warnings for All Initiative 
§ Forecasts of what the weather will BE are no longer enough. Impact-based 

forecasts that inform the public of what the weather will DO are vital to save lives 
and livelihoods. Yet one in three people are still not adequately covered by EWS



2. COVID-19 PANDEMIC: WE WERE 
WARNED 

Workers in South Korea, which has been hit hard by COVID-19, disinfect a subway 
station in Seoul to slow the virus’s spread. NEWSIS/ASSOCIATED PRESS



“Past warnings of a pandemic were often ignored, despite mounting evidence…”. 
Mami Mizutori, Head of UNDRR, April 2020

An emergency hospital in Kansas during the 1918 influenza epidemic. 

Credit: National Museum of Health and Medicine

Warning a Global Community 



Heath and Warning Policy
In 2015 the UN extended the definition of risk to include biological hazards, 
adopting the Sendai Framework for Disaster Risk Reduction

Yet, across recent documents ‘warning’ is only 
mentioned twice:
1. The WHO’s 2019 Novel Coronavirus 

(2019-nCoV): Strategic Preparedness And 
Response Plana

2. The Global Preparedness Monitoring Board 
report A World at Risk (2019)

3. The International Working Group on Financing 
Preparedness’ report From Panic and Neglect 
to Investing in Health Security (2017)

4. The International Health Regulations’ The Joint 
External Evaluation Tool (2016)



Global Warning Failures 



COVID-19: Not acting on the warnings

The Independent Panel for Pandemic Preparedness and 
Response, 2021 p.60

‘PHEICS sound an alarm but come 
without operational teeth: no special 

pots of money are unlocked, no 
crack teams of epidemiologists are 

deployed. 
Countries are not incentivised to 

follow health regulations nor 
sanctioned for breaking them. 
That allowed what should have 
been a unified struggle against 
Covid to splinter into national 
efforts, resulting in vaccine 

inequality and the kind of travel 
bans that the regulations are 

supposed to deter’.
Clare Wenham, London School of 

Economics, 2022



Warning Signs from the last 40 years

Why do we keep ignoring warnings?

As human pressures on nature grow, the frequency 
of zoonotic diseases have increased. (WWF, 2020)



Key elements in responding to health threats 

Disaster risk management cycle (Ekstrom, 2020)

§ Prevention: tackling the factors 
increasing the emergence of 
infectious

§ Preparedness: building a 
strong health care system able 
to cope with health emergencies

§ Prediction and early warning: 
anticipating, detecting new 
outbreaks and communicating 
those risks

§ Response: diminishing the 
spread of the virus (NPI, 
vaccine)

§ Recovery: building back better, 
(creating a new pandemic 
treaty, adapting IHR, changes in 
national resilience strategies)

Different components involved in responding to 
infectious disease emergence



Priorities of our current warning systems

New Pandemic
Treaty

Claudia Fernandez de Cordoba Farini, 2021

Ø Our research and understanding of the problem is not aligned with how we are 
responding to it



Shifting to Anticipatory Warnings  
‘There is a lack of attention towards the prevention and the pre-spillover 

environmental and climatic conditions that increase health risks to begin with such 
as deforestation, land use change, intensive livestock production, and climate 

change’. C. Fernandez de Cordoba Farini (2023)

Ø The cost of preventing the next pandemic is about 2% of the cost we are 
paying for COVID-19

§ Preventing Deforestation 
§ Regulating Wildlife Trade
§ Early detection and response: Creating a driver-centric warning system
§ Creating more sustainable food systems



Current Interdisciplinary frameworks

§ WHO’s One Health 
agenda is defined as:

 ‘An approach to 
designing and 
implementing 

programmes [...] in 
which multiple sectors 
communicate and work 

together to achieve 
better public health 

outcomes’

(WHO, 2017).

§ New Pandemic 
Treaty 2021- ongoing



3. FORECASTING AND ALERTING 
FOR COVID-19

People play golf as an ash plume rises from Kilauea volcano, Hawaii (Getty Images )



What are Alert Level Systems (ALS)?
§ While ALS are commonly thought of as simple ‘triggers’, to be effective they 

must be embedded in an extensive system of:
o Observation and communication that integrates different experts
o Thresholds or tipping points
o Communication mediums and iconography
for the provision of timely warnings to public and civil authorities that can 
be used to gauge and coordinate response to a developing emergency. 

§ ALS are used globally as a shorthand system to convey concise and clear 
information to a wide range of stakeholders and often follow a:
o Traffic light colour structure
o Numerical order 
o Are standardised on national or international levels. 

§ ALS provide public awareness about both escalating and deescalating 
crises.



The Diversity of Volcano Alert Level Systems 
§ Volcanoes have the most diverse range of ALS of any hazard varying by:

o Hazard 
o Scale 
o Geography 

§ One of the most frequently used ALS globally
§ Frequently reviewed and improved to enhance their effectiveness





Japanese 
Meteorological 

Agency 





Mind the gap: issuing a warning

§ Alerts used globally as a visual and text-
based shorthand system to convey concise 
and clear information to a wide range of 
people

§ Changing alert level is challenging as often 
scientists encounter difficulties in interpreting 
scientific data

§ The decision to move between alert levels is 
based upon a complex negotiation of 
perceived political, economic, and 
environmental risks rather than the scientific 
data. 

§ ALS can not convey all the risks alone, 
additional information is required



COVID-19 Alert Levels Systems (ALS)
§ Key national alert 

systems include: 
Singapore, 
Vietnam, South 
Korea, South 
Africa, and New 
Zealand

§ Warn of the 
ongoing crisis 
rather than 
provide an early 
warning

Disease Outbreak Response System Condition’ (DORSCON)  
https://www.gov.sg/article/what-do-the-different-dorscon-levels-mean



UK COVID Alerts
§ On May 10th 2020, the UK 

Prime Minster Boris Johnson 
introduced the national 
COVID Alert Levels

§ Due to non-standard, 
changing information that has 
been haphazardly presented, 
the UK government 
introduced an entirely new 
local COVID-19 alert level 
system based on three tiers 
ion 14th October 2020

The national alert system. UK government. 
Contains public sector information licensed 
under the Open Government Licence v3.0.



Pros and Cons of Standardising Warnings  

Fearnley and Kelman, 2021 p.25



Key challenges

§ No standardisation across the 
UK 4 nations 

§ Lack of expertise from 
emergency management or civil 
protection experts

§ Lack of transparency and 
clarity over the rules, which 
have changed between the two 
ALS introduced

§ Significant failures in 
preparedness including testing 
facilities and providing key 
workers with personal protective 
equipment



Changing Systems – confused? 

Wednesday, 
December 22, 
2021
https://diamond
geezer.blogspot
.com -

https://diamondgeezer.blogspot.com/
https://diamondgeezer.blogspot.com/
https://diamondgeezer.blogspot.com/


New Zealand COVID-19 Alert Levels 
A recent global survey of the public relations industry put New Zealand’s prime 
minister Jacinda Ardern at the top of the list for COVID-19 response:

“The early setting out of the four alert levels, linked to the progress of the virus 
and the restrictions that each level would entail, set expectations at the beginning 
and have given people a framework for thinking about how their futures might look 

and feel. Very few countries have done that, which is one of the reasons why 
other governments have found it so much harder to manage expectations and get 

and maintain compliance to restrictions” 

Photograph: Hagen 
Hopkins / Getty 

Images





Multi-Way 
Dialogue

Taken from Fearnley and 
Kelman, 2021 p.23



4. KEY LESSON IDENTIFIED, 
LEARNT, AND EMERGING

Mt. St. Helens 2004, USGS
Source:



COVID-19 Lessons learnt 

There is a need to:

1. Make sure action is taken over warnings by investing in Disaster Risk 
Reduction and Preparedness

2. Adapt a range of tools of communication to integrate credibility, relevance 
and legitimacy as part of the science / policy interface to aid decision making 
processes

3. Work with multi-stakeholders in the decision-making process to issue warnings 
as they work across hazard and risk, often with great uncertainties 

4. Consider the design of standardised systems at different scales to make sure 
they are locally relevant 

But also:

Ø Understand that warnings are part of a broader mitigation system



Warning Types and Tools

PERMANENT
Automated warning 

systems: without 
human input /  trigger 
automated responses

Common Alerting 
Protocol (CAP)

Earth Observation 
Systems

ANTICIPATORY
Community-based 
warning systems 

(CBEWS)
Multi-hazard early 
warning systems 

(MHEWS) 
Traditional warning 

systems

RESPONSIVE
Sirens / Alerts

Community-based 
warning systems 
Multi-hazard early 
warning systems 

Traditional warning 
systems

INTEGRATED WARNING SYSTEMS
Bring together data, analysis, warnings, and response in one system e.g. the Global 
Information and Early Warning System on Food and Agriculture (GIEWS).

Warning can be divided into classes relative to the timing, hazard events that they 
mitigate, of the actions that they prescribe



Warnings do not occur in isolation

Destructive interaction of mitigation strategies: the Tōhoku 2011 disaster
§ Conflict between warning and evacuation strategies

§ Initial warning was based on incomplete data that underestimated the size
§ Unexpectedly poor performance of complex mitigation systems in recent 

disasters demonstrate need to reexamine these systems



Safe houses that 
failed
§ Minami Sanriyku Miyagi three 

story disaster prevention building 
designed to announce warnings. 

§ Was over toppled by the tsunami
§ Only 10 of the 39 roof evacuees 

survived

Photo by: Mark R. Pierepiekarz



Okawa Elementary School: conflict in decision 
making
§ 75 children and 10 teachers died 

on the school grounds.
§ Of the 34 children who survived: 

26 children were picked up by 
their parents

§ 8 children survived under the 
care and supervision of teachers 

Photograph: The Asahi Shimbun/Getty Images



Multiple Warning Strategies
All warnings (not just EWS) at different stages of hazards, 
threats, and crises, need to be considered holistically, 
along with their interactions 

Multiple warnings and mitigation strategies are:
§ developed and applied together 
OR more commonly
§ added in a progressive sequence reflecting 

technological and socio-economic developments rather 
than any systematic overall plan

§ May result in a mix of strategies that may interact in 
unexpected ways

“Brittle” mitigation = a strategy that works up to a limit 
of hazard intensity, then fails

Photo: REMOGRAPHY 



Managing Multiple Hazards and Threats, and 
Cascading Complex Situations



5. HOW CAN WE DO BETTER?

Mt. St. Helens 2004, USGS



Stirling, 2007, p.310



Moving beyond risk assessments 

Stirling, 2007, p.313



1. Develop effective warnings that consider 
multiple-hazards, cascading events, and 
integration across stakeholders
Integration needs to consider all 
hazards and threats:
Ø Natural Hazards
Ø Human-Made Hazards and 

Threats
§ Accidental
§ Intentional 

Ø Multiple Hazard Events 
Ø Cascading Hazards
Ø Emerging Risks 

§ New Technologies 
§ Climate change 



How to Integrate Successfully



2. Working Across Silos
Create & support mechanisms to overcome silos and territorialism 
Instead encourage idea and action exchange for building trust and connections 
that support action when a major situation arises.
This can be accomplished via:
1. Develop a warning expert committee / initiative
2. Develop training and exercise programmes for warnings
3. Integrate successful public engagement lessons
4. Design warnings to be flexible and facilitate multi-directional feedback and 

communication
5. Evaluate scales of standardisation, and decision-making processes



Recommendations for MHEWS 
Expand the warning agenda: 

Ø Cut across the wide range of 
vulnerabilities and contexts, hazards / 
threats globally to examine and 
share knowledge of warning 
designs, practices, and lessons 
identified 

Ø Develop warnings that address the 
realities of vulnerabilities, hazards / 
threats, and anticipatory actions that 
range from local to international scale

Ø Develop simple systems to manage 
complexity. Too many differing 
systems can result in confusion 
resulting in a loss of trust or credibility

Ø Build inclusive warnings 

Taken from Compendium of multi-hazard
early warning cooperation 

(ESCAPRIMESUNDRR, WMO, 2023, p.9)



3. Warnings are a Social 
Process

The First Mile is essential to effective action:
‘The key is that the people who need EWS information can assist in 

providing that information and they should be involved as the first, not 
last, step of setting up and operationalising an EWS’. 

(Kelman and Glantz, 2014 pp.105-106)

‘Warnings are part of a social process means that it should be ongoing, 
engrained in the day-to-day and decade-to-decade functioning of 

society - even while recognising that this ideal is rarely met in practice’
(Kelman and Glantz, 2014, p.100)

§ Policy Engagement
§ Community Engagement
§ Integrating Education Exchange
 



Effective EWS Policy 

Recommendations for effective 
decision-making within EWS 
(Sarevitz et al., 2000): 

1) Prediction is insufficient for 
effective decision-making

2) Develop effective communication 
strategies

3) Establish proper priorities 

4) Establish and strengthen legal 
frameworks 

5) Clarify responsibilities



Conclusions: Principles for Systemic Risk 
Warnings 

1. Warnings are long-term social processes
2. Warnings must use multiple channels / modes and be clear, 

transparent, and credible
3. Warnings must be relevant to everyone, covering a range of 

timeframes and spatial coverage
4. Warnings need to connect all governance levels, including local, 

national and international
5. Warnings require integration across different vulnerabilities to 

respond to multiple hazards, sequences, and cascade events 
(Fearnley and Kelman, 2021 pp.14-15)


