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Background

▪ Fundaments of the Swedish crisis manegement
system

▪ Principle of responisibility (Ansvarsprinicpen)

▪ Principle of proximity (Närhetsprinicpen)

▪ Principle of consistency (Likhetsprinicpen)

▪ Well established forums for national 
collaboration (samverkan) 

▪ Weather warnings as an integrated part of this
system, using existing platforms and principles!



Step 1: Is this a good idea for Sweden?

▪ Pre study in 2016

▪ Four authorities, four regional councils, 
two communes and one fire fighting 
association participated in the project.

▪ Inspiration from WMO Guidlines and 
UK Met Office

▪ Project delivered a concept, 
with a suggested course of action for 
further investigation.

▪ All participants thought this was a 
good idea!



Step 2: Exploring the concept!

▪ Pilot study 2017 - 2018

▪ 4 authorities, the Police, 3 regional councils, 2 communes, 3 rescue
services and the water regulation association (132 people involved!)

▪ UK Met Office and UK Flood forecasting centre as ”mentors”

▪ Project delivered suggested processes for work flow (after 28 
iterations!)

▪ Also stressed the importance of verification and regular evaluation of
processes, impacts and thresholds (”learning by doing”)



Pilot study parameters

Pilot warning types were
chosen to represent different 
challenges:

▪ Snow

▪ Wind

▪ High river discharge

▪ High sea levels

Pilot regions chosen to 
represent different aspects
such as:

▪ Mountain areas

▪ Urban communites

▪ Rural communities

▪ Coastal communities

▪ Large river

▪ Seasonal tourism

▪ National infrastructure



Step 3: Implementation

▪ Implementation project 2019 – 2021

▪ Involved ALL regional councils and 
authorities involved in crisis
management 

Focus on 

▪ Refining the work flows

▪ Evaluating all warning types and 
all regions

▪ Methods for evaluation

▪ Designing the ”product”

▪ Technical systems development

▪ Guidelines for authorities

▪ Communication and training



Training

▪ During the implementation 
project we held:

▪ 4 national training sessions

▪ 32 regional training sessions

▪ 8 national exercises, plus 
about 20 regional or local
exercises.

▪ 2600 people had gone through
training!

▪ Video training material for 
”learning at home”

Implementing a new part of a 
national crisis management system 
takes a lot of effort and training!



Communicating the change

▪ More than 1 million Facebook 
accounts were reached by our
social media campain

▪ Approx 200 articles produced

▪ 750 external media apperances
between 1 januari – 12 november 
2021

▪ Planned 3 phased communication
campaign between jan – oct 2021

▪ Graphic designs and statements
prepared.



Issue a warning when and 
where it is needed…

• Regional thresholds

• Risk factors

• Impact examples



Our warning levels



Regional thresholds

▪ Thresholds are used to initiate
the process 

▪ Specified for each warning type
based on:

▪ Statistics

▪ Previous experiences

▪ Level of vulnerability
(geographical differences)

Snow Sea level



Risk factors

▪ Risk factors are conditions that
may enhance or reduce potential 
impacts of the weather situation.

▪ Risk factors exist on national, 
regional and local scales.

▪ Time of year/day and 
previous/following weather
conditions are generally applied
for most warning types.

▪ Other factors more type-specific

Risk factors for wind

An unusual wind direction (for the area) 

may increase the risk of falling trees.

Wet ground may increase the risk of

falling trees.

Frozen ground may reduce the risk of

falling trees.

Risk factors for high sea levels

Wave conditions (wave height and 

direction)

Sea ice

High water discharge in rivers



Impact examples

▪ Pre formulated examples of
impact for each warning type
and level

▪ Choose the ones that are most
appropriate for the current
situation.



The process (es)
Main process, with collaborative assessment before publication

Authorities already

informed, prepared and 

coordinated when the 

warning is published

Wow, that’s a lot of

snow! I wonder if

they’ve managed to 

clear the roads since

the last snowfall. I’ll

suggest a yellow

warning

Yikes, this will get messy! Lot’s

of people on the roads this

weekend!

Ok, thanks. We’ll

consider making it 

an orange warning.



The process (es)

The information is fast 

tracked so that the 

public can prepare. 

The fast track…collaboration after publication.

Oups that heavy

rain wasn’t

indicated in the 

last forecast. 

Better act fast.

Ok thanks. Can we keep in 

touch as the day progresses? 

Impacts depend on where it 

falls.

Sure! We can

adjust if later if

needed.



WIS – Web based portal for civic response collaboration



WIS – Web based portal for civic response collaboration



Warning types

Impact based warnings

Wind

Wind and snow

Snow

Rain

High temperatures

High sea level

Flooding

Not impact based warnings

Downpour

Thunderstorm

Black ice and freezing rain

Strong cooling effect

Wind at sea

Low sea level

Ice accreation (on ships)

High water discharge (in rivers)



What does a warning consist of?

▪ Initial information overview –
what, where and what day.

▪ Expand for deeper knowledge

▪ Free hand geometry → more
accurate extent

▪ How can this affect me?

▪ More precise when and where

▪ More details on what is 
happening



Evaluation/verification

▪ All land based warnings are
evaluated based on:

▪ Forecast quality
”did it rain as much as we said
it would”?

▪ Perceived quality
”was the warning justified in 
your area”?

▪ Each warning is given a ”grade” 
based on the outcome of the 
who quality categories

▪ Accurate

▪ Missed

▪ False

▪ Non verifiable



Percived quality

▪ Regional councils are asked to 
evaluate the warning based on:

▪ Was the warning justified in 
your area?

▪ Information/communication
from/with SMHI

▪ They can also send comments
or suggestions for improving the 
process.

Forecast quality

▪ Four aspects

▪ Amount
Correct amount or rain/snow/wind
speed/water level etc.

▪ Geography
The event happened where we said it 
would

▪ Time
The event happened when we said it 
would

▪ Timeliness of warning
Published at least 6 hours before event



Maintaining the warningsystem

▪ SMHI owns the process

▪ National reference group, meets
a few times each year.

▪ National guidelines are reviewed
on a regular basis 

▪ First edition in 2021

▪ Reviewed in 2022

▪ Next reviews in 2026, 2030.

Continous improvements along the way!



Limitations and challenges

Pre-defined warning types

▪ Hans (Aug – 23)

▪ Rain on already saturated ground

▪ Not enough rain for a ”rain warning”, yet
large consequences.

▪ Urban flooding (hard surfaces)

▪ Our ”flood warning” is limited to rivers
and lakes

Open warning type for combination effects?



Limitations and challenges

▪ How to get the message across?

▪ Yellow and orange can also lead to 
consequences!

Need to re-educate!



Lessons learned – helpful tips

▪ Include hazard management authorities early on 
in the process and identify their reasons for 
introducing impact based warnings. 

▪ Encourage close collaboration when forming the 
method and prepare common exercises. 

▪ Build on existing responsibilities, collaboration 
structures and technical solutions within crisis 
management organizations. 

▪ Acknowledge that it is a learning process, and be 
prepared for continuous evaluation and 
adjustments after implementation

▪ Learn from fellow institutes that already has 
experience in operational impact based warnings.

▪ Consider verification routines at an early stage.  

▪ Communication efforts are critical – public, media, 
authorities.

▪ Don’t start building new technical systems until the 
process is set, tested and re-set!

Change takes time!



Thank you!


