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1) Climate detectives
What is attribution 
and who are WWA



1. What is attribution

Extreme event attribution

• Extreme event attribution broadly: Assessing whether and to what extent 
climate change influenced a specific extreme weather event.



1. And who are WWA

Extreme event attribution … but rapid

• Extreme event attribution broadly: Assessing whether and to what extent 
climate change influenced a specific extreme weather event.

• World Weather Attribution: Doing this fast, when people are asking the 
question.



2) Finding the 
fingerprint
How rapid event 
attribution works



2. How rapid event attribution works

In theory

• Young (~20 years) but rapidly evolving field of 
study

• Methods vary primarily by degree of 
conditioning

• Gold standard is multi-method approach

• WWA rapid attribution (primarily) using 
probabilistic event attribution

1) Thompson, V., Ermis, S. and Athanase, M. (2026), The need for multi-method extreme 
event attribution. Weather, 81: 40-45. https://doi.org/10.1002/wea.7779

https://doi.org/10.1002/wea.7779


2. How rapid event attribution works

In practice

• Results not peer reviewed

• Use peer reviewed methods

Protocol

1. Trigger

2. Event definition

3. Observed probability and trend

4. Model evaluation

5. Multi-model attribution

6. Hazard synthesis

7. Vulnerability & exposure

8. Communication
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• Impacts-based

• Set of thresholds for each hazard type

• Absolute and relative thresholds

• Requires reported impacts
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2. How rapid event attribution works

In practice

Protocol

1. Trigger

2. Event definition

• Aim to capture impacts and meteorology:

• Meteorological variables

• Spatial and temporal extent

• Seasonality 

• Other factors e.g. preconditioning

Accumulated precipitation over the southeastern US from 25-27th 
September 2024. The track of Hurricane Helene is shown as a series of red 
points, and the study regions in red. The borders of the affected states are 
shown for reference. Data from IMERG.Data from ERA5: forecast, analysis & reanalysis.



2. How rapid event attribution works

In practice

Protocol

1. Trigger

2. Event definition

3. Observed probability and trend

Use weather stations and gridded observation-based 
data products:
• Reanalysis/integrated e.g. ERA5/MSWX/MSWEP
• Station-based e.g. CPC/GPCC
• Satellite-based e.g. CHIRPS/GPM-IMERG/TAMSAT



2. How rapid event attribution works

In practice

Protocol

1. Trigger

2. Event definition

3. Observed probability and trend

Fit a statistical model to time series:

• Non-stationary GEV with GMST as a covariate

• Temperatures assumed to shift with GMST

• Evaluate likelihood and intensity at each covariate 
level
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Timeline ~1-2 weeks

 Main communication channels:

• Embargoed press release 

• Press briefing

• Graphics to communicate main 
findings

2. How rapid event attribution works

In practice 

Protocol

1. Trigger

2. Event definition

3. Observed probability and trend

4. Model evaluation

5. Multi-model attribution

6. Hazard synthesis

7. Vulnerability & exposure

8. Communication



3) Gathering more 
evidence
Earth observations 
in attribution



3. Earth observations in attribution

Observations underpin everything!

Key protocol steps 

1. Trigger

2. Event definition

3. Observed trend

7. V&E 

Impacts 

Event drivers and 
context

Additional lines of 
evidence (evaluating other 

obs products, trends)

Observational 
challenges / 

opportunities
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3. Earth observations in attribution

Observations underpin everything!

Key protocol steps 

1. Trigger

2. Event definition

3. Observed trend

7. V&E 

Impacts

Event drivers and 
context

Additional lines of 
evidence (evaluating other 

obs products, trends)

Related environmental 
conditions e.g. soil 

moisture, GFAS, aerosols

Impact information 
e.g. flood extent, 

burned area

Understanding 
data sparse regions

“Wishlist”Observational 
challenges / 

opportunities
Long-term and/or 

near real-time 
meteorological 

variables



Thank you! Any questions?
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1) Thompson, V., Ermis, S. and Athanase, M. (2026), The need for multi-method extreme event attribution. Weather, 81: 40-45. https://doi.org/10.1002/wea.7779

2) Beck, H. E. et al (2022). MSWX: Global 3-hourly 0.1° bias-corrected meteorological data including near-real-time updates and forecast ensembles. Bull. Amer. Meteor. 103, 
E710–E732, https://doi.org/10.1175/BAMS-D-21-0145.1. 

3) Beck, H. E. et al. MSWEP V2 global 3-hourly 0.1° precipitation: Methodology and quantitative assessment. Bull. Amer. Meteor. 100, 473–500, https://doi.org/10.1175/BAMS-
D-17-0138.1 (2019).
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Additional dataset details and references on the following slide. 
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Thank you! Any questions?

Key observational datasets

1) ERA5 - The European Centre for Medium-Range Weather Forecasts's 5th generation reanalysis product, ERA5, is a gridded dataset that combines historical observations into global 
estimates using advanced modelling and data assimilation systems (Hersbach et al., 2020).

2) MSWX - The Multi-Source Weather dataset (Beck et al., 2022), which combines various observational and reanalysis-based data (including ERA5) for reliable bias-corrected 
weather variable estimates, at 3-hourly intervals from 1979 to near real-time, and at 0.1° spatial resolution globally.

3) MSWEP - The Multi-Source Weighted-Ensemble Precipitation v2.8 dataset (updated from Beck et al., 2019) is fully global, available at 3-hourly intervals and at 0.1° spatial 
resolution, available from 1979 to ~3 hours from real-time. This product combines gauge-, satellite-, and reanalysis-based data, including ERA5.

4) CPC - This is the gridded product from NOAA PSL, Boulder, Colorado, USA known as the CPC Global Unified Daily Gridded data, availab le at 0.5° x 0.5° resolution, for the period 
1979-present. 

5) GPCC - This is the Full Data Daily Product Version 2022 of daily global land-surface precipitation totals based on precipitation data provided by national meteorological and 
hydrological services, regional and global data collections as well as WMO GTS-data (Ziese et al., 2022). 

6) CHIRPS - The rainfall product developed by the UC Santa Barbara Climate Hazards Group called “Climate Hazards Group InfraRed Precipitation with Station data” (CHIRPS; Funk et 
al. 2015). Daily data are available at 0.05° resolution, from 1981-present. The product incorporates satellite imagery with in-situ station data.

7) IMERG - This product uses NASA's Integrated Multi-satellitE Retrievals for GPM (IMERG) algorithm for combining information from the GPM satellite constellation to estimate 
precipitation over the majority of the Earth's surface (Rozante et al. 2010). IMERG fuses precipitation estimates collected during the TRMM satellite’s operation (1998 - 2015) with 
recent precipitation estimates collected by the GPM mission (2014 - present).  IMERG is available from 1998 to present in near real-time with estimates of Earth’s precipitation 
updated every half-hour. 

8) TAMSAT - The Tropical Applications of Meteorology using SATellite and ground-based observations, Maidment et al., (2017), is a daily rainfall dataset based on using high-
resolution thermal-infrared observations to identify precipitating clouds. Daily rainfall data are available at 0.0375° x 0.0375° spatial resolution over the African continent from 
1983 to the present. 

https://rmets.onlinelibrary.wiley.com/doi/full/10.1002/qj.3803
https://rmets.onlinelibrary.wiley.com/doi/full/10.1002/qj.3803
https://journals.ametsoc.org/view/journals/bams/103/3/BAMS-D-21-0145.1.xml
https://journals.ametsoc.org/view/journals/bams/100/3/bams-d-17-0138.1.xml
https://opendata.dwd.de/climate_environment/GPCC/html/fulldata-daily_v2022_doi_download.html
https://ui.adsabs.harvard.edu/abs/2015NatSD...250066F/abstract
https://ui.adsabs.harvard.edu/abs/2015NatSD...250066F/abstract
https://journals.ametsoc.org/view/journals/wefo/25/3/2010waf2222325_1.xml
https://journals.ametsoc.org/view/journals/wefo/25/3/2010waf2222325_1.xml
https://www.nature.com/articles/sdata201763
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