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• Internal migration in response to climate change is already 
happening at scale and is expected to increase.  

• Migration decisions are the product of complex decision processes.

• Climate change will affect multiple aspects of human livelihoods that 
feed into migration decisions.

• The impact of internal migration can be substantial in both sending 
and receiving areas.

• Migration is an adaptation strategy and must be managed for both 
its opportunities and challenges.  

What do we know?



The Groundswell Model
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IPCC Scenario Process
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Source: O’Neill et al., 2012
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Groundswell Approach



Model Modifications



Identifying a Climate Signal

(α, β)

A(i)

We hypothesize that these residuals can be explained, in some small part 
by local environmental characteristics, which are used to estimate the 
local (𝐴𝐴𝑖𝑖) parameter. 



where C and H are the set of explanatory variables that go into 
producing index A(i) (crop production and water availability, 
respectively), ρ is the spatial autocorrelation coefficient and W is a 
spatial weight matrix. From this procedure, a set of cell specific 
A(i) values is estimated for both urban and rural population.

Coefficients on C and H are used to estimate future values of A(i) 
for use in the projections.

𝐴𝐴𝑖𝑖 ,𝑡𝑡 = 𝜌𝜌𝑊𝑊𝐴𝐴𝑖𝑖 ,𝑡𝑡 + 𝛽𝛽1𝐶𝐶𝑖𝑖,𝑡𝑡 + 𝛽𝛽2𝐻𝐻𝑖𝑖,𝑡𝑡 + 𝜀𝜀𝑖𝑖,𝑡𝑡  

Identifying a Climate Signal

We then estimate the relationship between observed A and cell-
specific climate and sectoral impact indicators, as well as other 
know drivers, by fitting a spatially autoregressive model: 



Results: Aggregate Numbers



Results: Spatial Patterns



Methodological Lessons

• Strengths/limitations of top-
down approach

• Sensitivity to historic signal

• Rigid assumptions regarding 
response to conditions

• Flexible framework appropriate 
for significantly expanded 
application

• Multi-level, mixed-methods 
approach worth exploring.



Recommendations

• To the degree possible, synchronize the large n / global-scale research to 
enable comparability.

• This necessarily requires consensus regarding a working definition of 
an “environmental migrant”.

• Be clear about the sources and scale of uncertainty.

• The scenario process offers a framework to explore a range of possible 
futures at multiple spatial scales, and importantly, the opportunity to 
assess sensitivity to climate/societal outcomes.

• Work with policy makers to design models that will have policy relevance.

• Multi-level, mixed-methods approach worth exploring.

• Acknowledge the joint contributions of different modeling approaches 
towards a more holistic understanding of the spatial implications of 
alternative future pathways.
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