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Attributing the 2020 Lake Victoria floods in East Africa

→ Did climate change play a role?



Did anthropogenic climate change increase the 
probability or intensity of the flooding in the Lake Victoria area in mid-2020? 

1. Remote sensing 3. EEA protocol
3

2. Water balance model
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Step 1 : Analysis trigger

Step 2 : Event definition

Step 3 : Observed probability and trend

Step 4 : Model evaluation

Step 5: Multi-model attribution

Step 6: Synthesis

WWA-style extreme event attribution

Philip et al. (2020), Adv. Stat. Clim. Meteorol. Oceanogr.
Otto (2017) Annu. Rev. Environ. Resour.

High impact, public interest, extremity

Univariate

Is there a change in probability in observations?

Can the climate models be trusted?

Is there a change in probability in models? 

Combine observation and model results



• Lake Victoria basin
within 50 km of shores
April - June 2020

• 650 km2

• 30k people

A high impact event
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Lake levels 1896–2022 (in situ m)

Lake levels and precipitation were record-breaking in 2020

Precipitation anomaly 1983–2020 (mm)
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Above-average precipitation from May 2019 – May 2020

Oct – Dec 2019
short rains season

Jan – Feb 2020
dry season

Mar – May 2020
long rains season

Monthly precipitation 2019-2020 
wrt climatology (mm)



Flood event defined as a 180-day rate of change in lake levels
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6-month lake level change
annual block maxima 1897-2020

△L/△t (m)

△L/△t  for △t = previous 180 days (m)

November–May 2020 levels rose by 
1.2 m



Shift fit (μ ~ GMST) Return time plot (GEV)

GEV 
shift fit
method

In today’s climate the flood is a 63-year event (27 - 395 years)
The event is modelled 1.7 times more likely in the present-day climate 

but the CI includes no change (0.3 - 3.9) 
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Change in likelihood from observations 
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Water balance model reproduces lake level variations well  
but with some muting of the tails

Lake levels: observed and modelled
with observational precipitation (m a.s.l.) 

Distribution of 6-monthly 
lake level variations
△L/△t (m)
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Ensemble of CMIP6 models bias corrected within ISIMIP3b represent spatial and seasonal 
pattern of precipitation well 

Observations (PERSIANN-CDR)

CMIP6 models

Seasonal cycle of precipitation
(mm/month)

Rejected due to 
statistical

parameters of GEV 
fit



Change in probability and intensity from hist and hist-nat models 

CanESM5 
hist

CanESM5
hist-nat

• Model-specific magnitude threshold

• GEV shift fit on historical and hist-nat
simulations 

• Change in likelihood and intensity of event 
in a 
‘factual’ 2020 climate vs. a 
‘counterfactual’ 2020 climate



Probability ratio Change in intensity (m)

Best estimate 1.8 times more likely in present climate
CI includes no change (0.8 - 15.8) 
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Synthesis models and observations



Reflections on ISIMIP3b-based event attribution 
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CMIP6 ISIMIP3BASD 
hist

• Small model ensemble
• Spread of model representation of GMST for shift fit-based 

event attribution
• Bias correction  intra vs. inter-model disagreement 
• Comparison with ISIMIP3a attribution hist-nat



Conclusions
High-impact event
Lake levels were record-breaking
Driven by above-average precipitation and inflow
Today approximately a 63-year event
Possible role of climate change increasing likelihood of event by 
1.8 times (0.8 – 15.8) , intensity by 7 cm (0 – 14 cm)
High natural variability → uncertainty

Other drivers: 
• human land and water management
• exposure changes
• modes of climate variability (e.g., IOD)
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Future work 
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• Scientific evidence used in youth-led climate litigation
• Work with stakeholders in climate litigation 
• Attributable harms to youth and children today & accumulated risks projected in the 

future 



Temporal trends in annual and seasonal
precipitation totals

in the Lake Victoria basin, 
(PERSIANN-CDR,1983 – 2020)

Missing data filled with climatology











Supplementary slide:

Results of non-stationary GEV fits
to estimate change in the return period of the 2020 

flood event in observations, historical and hist-nat GCM 
simulations
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