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We are in the era of loss & 
damage

https://www.worldweatherattribution.org

https://www.worldweatherattribution.org/


Climate change is already affecting every region across the globe 
with human influence contributing to many observed changes in 
weather and climate extremes

Otto 2017; IPCC AR6 WG1, SPM.3
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Figure 3
Schematic of the distribution of a climatic variable under current climate conditions (red ) and in a
counterfactual climate that might have been (blue). The extreme event is defined by a simple threshold
(vertical dashed line), and the different probabilities of such an event occurring (red and blue shading) are
marked as P1 and P0.

2.1. The Risk-Based Approach
The principle approach behind the probabilistic event attribution methodologies is the assessment
of possible weather events under current and preindustrial or counterfactual climate conditions to
estimate the occurrence frequency of the event under different conditions. The idea is comparable
to rolling dice, loaded and unloaded over and over again to identify whether and to what extend
the dice are loaded (20).

In essence, every extreme weather event is unique and always the result of a combination
of external drivers, natural and human-induced as well as internal climate variability and noise;
it is therefore impossible to say that an event could not have occurred without anthropogenic
influence. However, in the same way that loading a die can increase the likelihood of rolling a six,
the presence of an external driver such as anthropogenic climate change can alter the likelihood
of the occurrence of an extreme weather event. To identify whether and to what extend this has
happened, the risk-based attribution approach simulates possible weather under current climate
conditions to identify the likelihood of occurrence of an event in question in today’s climate (P1
in Figure 3) and compares this with the likelihood of occurrence of the same kind of event in a
counterfactual climate with the human-induced drivers removed (P0 in Figure 3).

Estimating the likelihood of occurrence of an extreme weather event and thus its return time can
be undertaken either on the basis of observed or reanalysis data (21) or on the basis of climate model
simulations of possible weather in the current climate (22, 23). Each method has advantages and
disadvantages. Observations are less biased compared to necessarily imperfect model simulations
but records are often short and thus require assumptions about the properties of the underlying
distribution to be made to infer the return times of rare events. In particular, atmosphere-only
models can be used to simulate large ensembles, thus allowing for the statistics of rare events to
be assessed without further assumptions about the statistical properties of the distribution of the
event in question. Sippel et al. (24) compare in perfect model experiments both methods and find
that the empirical model distributions do not always match with statistical modeling on a shorter
subset of the data, in particular when simulating rainfall.

2.1.1. Simulating the counterfactual. While statistics of unloaded dice are known, those of
weather and extreme events in a world without human influence are not. Hence, it is necessary
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Evidence base for mitigation is much stronger than for adaptation & 
loss and damage – no inventory of the impacts of climate change 
exist

IPCC AR6 WG1, SPM.3; SPM.6
Global trends Local change



Climate change is not the only driver of losses and damages
Factors other than climate change main drivers of recent drought in Southern Madagascar

Climate change exacerbated heavy rainfall by aa factor of 
80 leading to large scale flooding in highly vulnerable 

communities in West Africa

Harrington et al., 2022; 



We know a lot more about the impacts of climate change than just a 
year ago, but many gaps remain 

Source: https://www.ncei.noaa.gov/access/billions/summary-stats Otto et al.,2020
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