
The basics of forecasting cyclones
for anticipatory action

Wednesday Webinar June 4, 2025



Agenda

13:30 Welcome  
Recap  from videos on cyclones, predictability

13:40 Dialogue with scientists
- Know the impacts 
- Who is at risk?
- Forecast types
- Forecast uncertainty
- Triggers

14:10 Q&A with practitioners

14:25 Resources & what’s next in the series

14:30 Optional after - party Q&A (not recorded)



Recap from the videos…



The differences between AA for 
floods and cyclones

Last week:

• We discussed the different types of floods last week, and we 

learned how many of those types of floods can be caused by 

tropical cyclones

This week:

• We think more about tropical cyclones

• I won’t lean too much on the flood forecasts, but think more 

about the tropical cyclone forecasts themselves – and our bowl of 

spaghetti



What hazards and impacts can you see?
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Where do tropical cyclones 
occur?

• Occur in tropical regions, fuelled 
by warm ocean waters

• Move westwards, due to easterly 
winds, and slightly towards poles, 
then can move westwards in 
middle latitudes (recurving)

Ask questions in the chat at any time!

Image: Met Office
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How are cyclones forecasted?

• Seasonal forecasts of cyclone activity (how many 
storms likely in a season?)

• Medium-range predictions of tropical cyclone genesis 
(where might see a cyclone in the next 1-2 weeks?)

• Short-term forecasts of cyclone track and intensity 
(where will a storm go and how intense will it be)

• Also get into the realms of ‘normal’ weather 
forecasting, i.e. for heavy rainfall



Who forecasts cyclones?

• Generally, requires global 
prediction systems

• Regional Specialised 
Meteorological Centres for 
Tropical Cylones

• National meteorological 
services responsible for 
issuing national early 
warnings

• This can get confusing!



What else is confusing?!

• Different RSMCs communicate cyclone 
intensities differently and each basin has its 
own classification system

• In the US – 1-minute maximum sustained 
winds, Cat 5 hurricane - >252km/h

• India – 3-minute maximum sustained winds – 
Super Cyclonic Storm >221km/h

• South-West Indian Ocean – 10-minute 
maximum sustained winds, Very Intense 
Tropical Cyclone >212 km/h

• Remember the pink line, which is the tropical 
storm threshold!

WMO



So what should my trigger / 
threshold be?!

• Past impacts
• Were they from wind speeds, heavy rainfall, river flooding, storm surge?

• Exposure / vulnerability
• Where are people living?

• What kind of building type?

• Resource availability
• Do you have funds to act several times a year?

• Choice of anticipatory actions
• What actions do you want to take?

• How long do they take to implement?

• Are they regional actions (e.g. prepositioning) or local actions (e.g. evacuation)

• Are you happy taking these actions given the likelihood of false alarms / missed events?



Cyclone
trigger 

examples

When the [ECMWF tropical cyclone genesis product] 
forecasts [a 50% chance of tropical storm strength or 
greater] within [the next 7 days] in [region]

When the [National Hydromet Service] forecasts [a 
tropical cyclone of very severe cyclonic storm strength 
or greater] making landfall in [town / region] 
within [the next 3 days]



Why can’t I ignore uncertainty in 
cyclone forecasts?

• Uncertainty hides behind 
a cyclone forecast

• Spaghetti plots like this 
show individual equally-
plausible storm stracks

• The “cone of uncertainty” 
is used to summarise 
these spaghetti plots



Why can’t I ignore uncertainty in 
cyclone forecasts?

• The ‘cone of uncertainty’ is used to 
summarise these spaghetti plots

• 4.5 days out – over 600km in the 
diameter of the cone

• The cone is only showing the 
uncertainty in the central track of 
the storm – not where dangerous 
wind speeds will be experienced



Why can’t I ignore uncertainty in 
cyclone forecasts?

• We can assess the errors in track location and 
wind speed at different lead-times

• 1 day lead time – average error is ~100km, 
increasing to ~600km at 7 days

• Wind speed errors – average underprediction 
of 20km/h at 1 day leadtime, could be 40km/h 
at 7 day lead-time

• These errors will be different in different 
cyclone basins

• This is the average error – different models will 
perform differently for different storms

Forecast uncertainty in the South West Indian Ocean (from Emerton et al. 2024)



Even in the AI forecasts?

• This shows different AI forecasts (left) and Meteo France forecast cone (right) for Tropical Cyclone 
Dikeledi

• The different AI forecasts still produce a range of different tracks

• For Dikeledi one AI model did predict it making landfall in Mozambique – but not all of them did

• Need to do a more comprehensive verification for all storms, not just one

• None of the AI models are getting intensity anywhere near right (at least not yet)



What about Rapid Intensification?

• Rapid intensification is when a tropical cyclone strengthens rapidly over a short period of time, e.g. at least 56 km/h in 
a 24 hour period

• All the forecast models currently struggle to predict this

• All super typhoons that have affected the Philippines in recent years have undergone rapid intensification

• Hurricane Otis intensified by 165 km/h in 21 hours shortly before landfall in Mexico, and no model forecasted this

• Scientists have found that rapid intensification is happening more often because of climate change



A genesis forecast for the South-
West Indian Ocean

• This is a 9-day lead time forecast, 
made on Fri 6th December, for Sunday 
15th December

• It shows that there is a 60-70% chance 
(light blue) of a tropical cyclone of 
tropical storm strength or greater 
within 300km of that location

• What can you do on the basis of this 
forecast?

• What other information might you 
need to know?



Cyclone in South West Indian 
Ocean

• This forecast is from 
MeteoFrance on December 
11th

• This forecast takes the storm 
further to the north than the 
original predicted area

• Are you comfortable with the 
original actions that you took?

• What would you be doing now, 
2 days before potential landfall 
in Madagascar?



Cyclone in South-West Indian 
Ocean

• This forecast is from Meteo 
France from December 12th

• It takes the storm even further 
north?

• Are you still comfortable with 
your original actions?

• What would you be doing 
now?



Cyclone in South West Indian 
Ocean

• This forecast is from Meteo 
Madagascar from December 13th

• The storm is tracking to the north of 
Madagascar

• Meteo Madagascar are still 
predicting wind impacts in the far 
north of the country

• Remember – the central track of the 
storm is not the only place where 
impacts will be experienced



Cyclone in South West Indian 
Ocean

• This forecast is from 
DCCMS in Malawi on 
December 13th

• Had you considered the 
risk of flooding in 
Malawi, a landlocked 
country?



What do we see from the 
forecasts?

• Different forecasts at different lead-times – you will need to be comfortable 
reading all of these

• Red warnings (or similar) are often only issued within 1-2 days of the expected 
impact, even if storm is predicted earlier

• Uncertainty reduces as we get closer to landfall – you will need to be prepared for 
any changes to the forecast – remember the storm could track anywhere within 
the cone of uncertainty, and impacts could be felt outside of the cone

• Given the uncertainty, it is worth thinking through your contingency plans for if 
the storm takes a different path, or strengthens rapidly at the last minute



Stress-testing anticipatory action 
plans

We can't only rely on what happened in the past. Stress-testing 

approaches throw "new" storms at us and asks how we would react. 

How can we build and use scenarios to make our AA plans more robust to 

different future situations? 

• Describe corresponding actions at each lead time. 

• Discuss how to make decisions under cone of uncertainty

• Potential use cases:  

• Development of AA implementation plan with comms, actions, 

stop mechanisms etc. 

• Desktop or live SimEX to review existing plan. 

Madagascar, a few weeks ago​, with thanks to GRC and CRM!



Implementation in practice: experience of practitioners

Hits? Misses? False Alarms? We now 
know that a cyclone forecast doesn’t 
have perfect skill!

• What would you do if the cyclone is 
forecasted later than hoped? 

• What happens if at a shorter lead 
time, the forecast points to a 
different location?





Philippines – Tropical Cyclone Kristine



Let‘s 
discuss



xx
Events

• 2nd MENA Dialogue Platform 

24-26 June, hybrid event 

Resources
• Global Overview Report 2024 

(of Anticipatory Action) 
• WFP’s updated evidence base 

on anticipatory action 2025: 
lessons from 16 studies across 
12 countries



Global Overview Report 2024
2024 activations

cyclone/hurricane/tropical storm/typhoon
Total  activations:  14

Total countries activated:  7

Country Month of 
Activation

Actions
Pre - identified areas 

or selected after 
trigger reached

Bangladesh 
(5)

May

Agriculture; Capacity building; CVA; Early warnings; Evacuation; Fisheries and 
aquaculture; Livestock; Protecting assets; Protection, gender and inclusion; 
Shelter; WASH; Economic activities; Flood prevention; Food and nutrition; 
Health; Non -food support; other

Pre - identified

Guatemala Jun
Capacity building; Early warnings; Food and nutrition; Protection, gender and 
inclusion; Shelter; WASH Pre - identified

Honduras Nov CVA; Food and nutrition Pre - identified

Madagascar Mar
CVA; Economic activities; Food and nutrition; Protection, gender and inclusion; 
WASH; other

Pre - identified

Malawi Dec
Capacity building; Early warnings; Evacuation; Flood prevention; Protecting 
assets; Protection, gender and inclusion

Pre - identified

Mozambique 
(2)

Dec Early warnings; Shelter; WASH; Food and nutrition
Areas selected after  

the trigger is reached

Philippines 
(3)

Oct, Nov
Capacity building; CVA; Flood prevention; Livestock; Protection, gender and 
inclusion; WASH; Early warnings; Food and nutrition

Pre - identified + areas 
selected after the 

trigger reached

2025 activations: Mozambique (March)



xx

Global 
Overview 
Report 
2024

You asked about 
forecasting for drought…



xx

Regional anticipatory action technical working groups

https://www.anticipation -hub.org/exchange/working -groups

Region,
Sub - region Leads Link, contacts

Africa

East Africa George Otieno (IGAD)
Maurine Ambani (WFP)

TWG link
rtwgaa@igad.int

Southern Africa Lucas Serage  (FAO)
Tawonga Dalikeni  (IFRC)
Elizabeth Viljoen (WFP)

Lucas.Serage@fao.org
tawonga.dalikeni@ifrc.org
elizabeth.viljoen@wfp.org

West & Central Africa Stephanie Larsen (OCHA)
Ousmane Diop (FAO) 

stephanie.larsen@un.org
ousmane.diop@fao.org

Asia - Pacific Raymond Zingg (IFRC)
Catherine Jones (FAO)

TWG link
raymond.zingg@ifrc.org
catherine.jones@fao.org

Middle East & North Africa (MENA) Charbel Elia (IFRC)

Mariam Atallah(WFP)
charbel.elia@ifrc.org
mariam.attalla@wfp.org

Latin America and the Caribbean 
(GTAA LAC)

GTAA LAC group gtaalac@gmail.com

Europ e Paula Haro (IFRC) paula.haro@ifrc.org

https://www.anticipation-hub.org/exchange/working-groups/eastern-africa-regional-technical-working-group-on-anticipatory-action-rtwgaa
https://www.anticipation-hub.org/exchange/working-groups/asia-pacific-technical-working-group-on-anticipatory-action
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