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Make warnings 

more meaningful!*

NZ?

* World Meteorological Organization (2015). WMO guidelines on multi-

hazard impact-based forecast and warning services.  WMO, No. 1150.

Background
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WARNING 

TYPE
EXAMPLE

Phenomenon-based 

warning

Rainfall accumulations of 150mm expected in 18 

hours in [local Govt. region] tomorrow.

Impact-based warning
Rainfall accumulation of 50mm expected in 18 hours 

in [city] tomorrow, which may result in road closures 

due to flooding.

Impact warning
Expect traffic to be delayed tomorrow at rush hour in 

[city] due to road closures from flooding, caused by 

heavy rainfall.

Call-to-Action warning
Reconsider your commute home tomorrow evening 

in [city], as it is likely that traffic will be delayed due 

to flooding of roads, caused by heavy rainfall.
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What is an impact-

based warning?

Impact-

oriented 

warnings

Fear-based 

messages
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How do you know if a warning is “effective”?

A warning should empower
people to respond to hazards 

in a timely and appropriate
manner, in order to reduce the 

risk of death, injury and 
damage

Behavioural response 
to warnings can 

indicate effectiveness
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Influences on response

The Protective Action Decision Model

Lindell & Perry (2012)

Behavioural response is 

influenced by many 

factors

WMO (2015) focussing on 

an increased 

understanding of the 

impending hazard and 

impacts

To test effectiveness of warnings you can measure perceptions and actions
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Survey Design

Westerly winds are expected to

rise to severe gale, with gusts of

140km/h, around 6 am on Tuesday

morning. Winds easing after 6 pm

Tuesday.

Phenomenon-based warning Impact-based warning

A 50% B 50%

It is 7pm on a Monday. You see the following Severe Weather Warning issued by 

New Zealand’s MetService for the next day (Tuesday) for your area:

From 6 am Tuesday to 6 pm Tuesday,

westerly winds strong enough to bring

down trees and power lines, and make

driving hazardous for high-sided

vehicles and motorcycles, are

expected. Some possible impacts of

this are travel delays, power outages,

and damage to buildings.

NZ 

European

84% 

58%

N = 1364

Online Sample
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Survey Design

INTENDED ACTIONS

Easy to understand possible effects

Threat

Message to be credible

Concerned

If driving, drive more carefully

Decide whether or not to do outdoor activities

Secure loose section items

Check other information sources

EXPERIENCE & DEMOGRAPHICS

PERCEPTIONS

4
10

Potter et al. (2018)
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Do IBFWs influence perceptions?

Perceptions IBW sig. positive No sig. difference Traditional sig. positive

Threat Potter et al. (2018), Morss 

et al. (2018); Weyrich et al. 

(2018)

Perreault et al. (2014); 

Weyrich et al. (2020)

Concern Potter et al. (2018); Morss 

et al. (2018) for fear & 

worry; Weyrich et al. 

(2018); Weyrich et al. 

(2020)

Understanding impacts Potter et al. (2018); Baker 

(1991); Morss et al. (2018), 

Weyrich et al. (2018); 

Ripberger et al. (2015)

Credibility of message Potter et al. (2018), 

Weyrich et al. (2020)

Perreault et al. (2014)

Understand how to respond Weyrich et al. (2020)

Influence of impact-based forecasts on perceptions in comparison to traditional warnings

*

* Fear-based (but not hazard or impact) messages were perceived as ‘over blown’ (Morss et al. 2018)
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Influence of IBFW on actions

Actions IBW sig. positive No sig. difference Traditional sig. 

positive

‘Action’ or ‘intended 

action’; sheltering in 

place, evacuating, 

changing plans, etc.

Morss et al. (2018); 

Casteel (2016); Weyrich 

et al. (2018); Ripberger 

et al. (2014) below a 

severity threshold;

Potter et al. (2018); 

Perreault et al. (2014); 

Ripberger et al. (2014) 

after a high severity 

threshold; Weyrich et al. 
(2020)

Seeking further 

information

Potter et al. (2018)

Other factors may have more influence on response than message characteristics (e.g. experience, gender, 

age, perceived exposure, plans). 

Including guidance messages may be more effective than including impacts (Weyrich et al. 2018).
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Findings: Actions

ACT

They were less likely 

to “do nothing 

differently”

Receivers of impact-based 

warnings were more likely 

to intend to:

INQUIRE

They were more 

likely to check other 

information sources

But no more or less likely to use the warning to:

?

SECURE loose section items

CHECK with others

DRIVE more carefully

Decide what CLOTHES to wear

Decide whether to do 

OUTDOOR ACTIVITIES

CHANGE PLANS for getting to work

Build SITUATIONAL AWARENESS

LOOK out the window

Potter et al. (2018)
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“One cannot assume”

“It is often believed that providing members of the public with more accurate or more

detailed information about which locations will experience which specific hazards or

impacts is (or should be) sufficient to raise awareness about the risk and to motivate

protective actions. […]

However, in these experiments, modifying information about the geophysical hazards or

the potential personal and societal impacts had, at most, a small effect on people's risk

perceptions and evacuation decisions.

[…]

These results indicate that one cannot assume, a priori, that additional hazard or impact-

based messaging will increase risk perceptions and motivate additional people at high

risk to take protective actions.”

Morss et al. (2018) p 56 
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Limitations More research needs to be done

Testing messaging, not foundation

• Most research assesses the influence of impact messaging, not impacts as a foundation of the warning system

Mixed results

• Results have been mixed – between and within studies

Hypothetical

• Most are from hypothetical events (‘intention to respond’) – but emotions and social environment are the main 
predictors in a real event, not information.

Not representative

• Most are not representative samples, e.g., conducted online

Also my analysis is not comprehensive – some literature may be missing!
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The World Meteorological Organization 

World Weather Research Programme’s

High Impact Weather project 

is looking into efficacy of impact 

forecasts and warnings
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Summary

Impact-based warnings seem to be effective at influencing risk 
perceptions, and understanding of the potential impacts

However, they are not convincingly effective at prompting a 

behavioural response.

Question: Should efforts be pivoted?
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Thank you
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