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Abstract:



Study area and event context
• Numerous flooding events in East Africa between 

late-2019 and mid-2020
• In May 2020 Lake Victoria reached record-breaking 

levels
• Shoreline and tributary rivers flooded

(figures: Vanderkelen et al. 2018; UNOCHA, 2020 ReliefWeb; 
Kamoga J., 2020 & Anami L., 2020 The East African)



Probabilistic extreme event attribution protocol 

Step 1 : Analysis trigger

Step 2 : Event definition

Step 3 : Observed probability and trend

Step 4 : Model evaluation

Step 5 : Multi-method multi-model attribution

Step 6 : Synthesis, attribution statement

(Philip et al., 2020)

RQ : Were the mid-2020 high Lake Victoria levels and floods made more 
likely by anthropogenic climate change? 

à Impact-focused attribution and event 
definition
à GCM data bias-adjusted for impact studies 
à Smaller GCM model ensemble (for now)



Event definition
• Event definition: rate of increase in lake levels over 6 months (ΔL/Δt for Δt = 

previous 180 days) as extreme as that observed in 2020 (ΔL2020 =  +1.214 m)
• Rationale: 

• Impact-relevant variable
• Maximises hydro-meteorological extremity of event while avoiding low-frequency and 

interannual trends that violate iid assumption for EV statistics



Observed probability
• Annual block maxima estimation of return period of the observed

event, fitting block maxima to a GEV-Gumbel distribution
• Including v. excluding 2020 event :



Water balance model: observational run
• WBM forced with satellite-derived precipitation data 

(PERSIANN-CDR, 1983-2020)
• Modelled 2020 event: ΔL =  +0.94 m over 6 months
• Driven by high accumulated over-lake precipitation in 

2019 (cfr. Wainwright et al. 2020)



Water balance model: GCM runs historical and hist-nat

• WBM forced with ISIMIP3b bias-adjusted precipitation data from six CMIP6-GCMs
• Models: CanESM5, CNRM-CM6-1, GFDL-ESM4, IPSL-CM6A-LR, MIROC6, MRI-ESM2-0  (one ensemble 

member each, see ISIMIP3b climate forcing datasets: https://protocol.isimip.org/)
• hist 1850-2014 + ssp3-rcp7 2014-2020 = « factual, new »
• hist-nat 1850-2020 = « counterfactual, ref » 

• Trends and biases (wetting or drying) might need to be removed when analysing WBM 
results forced by GCMs and comparing hist and hist-nat event distributions

e.g. hist GFDL-ESM4 shows drying trend 
(1950-2020)

e.g. hist-nat GFDL-ESM4 wetting trend 
(1950-2020)

Probability ratio: 
PR = Pnew / Pref

Where Pref = Pobs
to determine threshold
in model runs

https://protocol.isimip.org/


Thank you! Questions, comments, suggestions?

References: 

Contacts:
rosa.pietroiusti@vub.be

Co-authors are at EGU22 in 
person, feel free to reach out! 

QR code of the abstract:

• Philip, Sjoukje, Sarah Kew, Geert Jan van Oldenborgh, Friederike Otto, Robert Vautard, Karin van der Wiel, Andrew King, et al. 
(2020). “A Protocol for Probabilistic Extreme Event Attribution Analyses.” Advances in Statistical Climatology, Meteorology and 
Oceanography 6 (2): 177–203.

• Vanderkelen, Inne, Nicole P.M. Van Lipzig, and Wim Thiery (2018). “Modelling the Water Balance of Lake Victoria (East Africa)-Part 
1: Observational Analysis.” Hydrology and Earth System Sciences 22 (10): 5509–25.

• Vanderkelen, Inne, Nicole P.M. Van Lipzig, and Wim Thiery (2018). “Modelling the Water Balance of Lake Victoria (East Africa)-Part 
2: Future Projections.” Hydrology and Earth System Sciences 22 (10): 5527–49.

• Wainwright, Caroline M., Declan L. Finney, Mary Kilavi, Emily Black, and John H. Marsham (2020). “Extreme Rainfall in East Africa, 
October 2019–January 2020 and Context under Future Climate Change.” Weather 2 (January).

Data: 
• Ashouri, Hamed, Kuo Lin Hsu, Soroosh Sorooshian, Dan K. Braithwaite, Kenneth R. Knapp, L. Dewayne Cecil, Brian R. Nelson, and 

Olivier P. Prat (2015). “PERSIANN-CDR: Daily Precipitation Climate Data Record from Multisatellite Observations for Hydrological 
and Climate Studies.” Bulletin of the American Meteorological Society 96 (1): 69–83.

• Lange, Stefan and Matthias Büchner (2021): ISIMIP3b bias-adjusted atmospheric climate input data (v1.1). ISIMIP Repository. 
https://doi.org/10.48364/ISIMIP.842396.1

• Lange, Stefan and Matthias Büchner (2022): Secondary ISIMIP3b bias-adjusted atmospheric climate input data (v1.1). ISIMIP 
Repository. https://doi.org/10.48364/ISIMIP.581124.1

• Schwatke, C., D. Dettmering, W. Bosch, and F. Seitz (2015). “DAHITI - An Innovative Approach for Estimating Water Level Time Series 
over Inland Waters Using Multi-Mission Satellite Altimetry.” Hydrology and Earth System Sciences 19 (10): 4345–64.

Images:
Anami, Luke (2020). “Death and destruction as floods rain havoc across East Africa”, The East African, 16 May 2020. | Kamoga, Jonathan (2020). “More 
displacements in Uganda as Lake Victoria swells”, The East African, 2 May 2020. | UNOCHA (2020). “Eastern Africa: Humanitarian Snapshot, December 2020.”

mailto:rosa.pietroiusti@vub.be

