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Rising sea-levels, extreme tides, storm surge, inundation, erosion, 
salinity (i.e. “sea-level change”) will affect where we can live and work. 



EXPOSURE TO 
SEA-LEVEL 

CHANGE

Clark et al. 2016: Areas of 

submergence for countries with at 

least 50 million people living on 

land affected by long-term sea-

level projection based on the 1,280 

PgC emissions (“business as usual” 

through the 21st century).



THE BURNING QUESTIONS:
How many people will migrate due to 
sea-level change? Where? When? 

Are outcomes already 
determined or do we 
have choices?



THE 

ARGUMENT:

1) Yes, exposure 

may trigger 

migration…

2) …But policies

determine 

everything else.

3) Key need:  

Policy Labs



Emissions = Exposure

Strauss et al. 2015

RCP 2.6

RCP 8.5

26.3 million

10.4 million



a) Current and future risk of 

exposure to sea-level rise

b) Many migration dynamics emerge 

simultaneously. 



b) Many migration dynamics 

emerge simultaneously, with 

many policies influencing 

outcomes. 

Migration dynamic Intervening policy alternatives
A. Short-distance, 
temporary or 
seasonal migration

Rapid, post-impact recovery interventions 

Livelihood diversification and vocational 
training programs  

B. Urbanization Vocational training

Livelihood programs, e.g. climate smart 
agriculture programs, may reduce migration

C. Permanent 
migration

Housing credits, income credits or direct 
transfers, may incentivize relocation

D. Mobility traps Capacity building programs for working age 
populations, i.e. education and vocational 
training

E. Prospective 
migration

Risk planning, hazard zoning, and incentives, 
such as coastal buy-back programs

Withdrawal of subsidies for risk transfer 
tools, e.g. flood insurance

F. “Climate 
gentrification” 

Favorable interest rates, credit programs, or 
local investment incentives

G. Background 
coast-wise 
migration

Interest rates on loans, publicly subsidized 
insurance
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*Experimenting with policies affecting migration is HIGH RISK and 
should be avoided real-life vulnerable populations. 

GOOD NEWS: 
Migration is 
responsive to 
policies*



Bangladesh already seeing the 
effects of coastal inundation: Density 
of coastal settlements that existed prior to 1990 
but were inundated between 1990 and 2015



Baseline 
sample run

An agent-based model of migration and sea-level change:
Migration, Intensification, and Diversification as Adaptive Strategies (MIDAS)



Sample run –
simulating a 
complete shock 
to coast

An agent-based model of migration and sea-level change:
Migration, Intensification, and Diversification as Adaptive Strategies (MIDAS)



Finding: Migration toward the coast! 



SIMULATING MIGRATION and POLICY

Farmers 
(proportion 
of all agents)

Wage earners 
(proportion of 
all agents)

VS

Sea-level exposure Sea-level exposure + policy



KEY NEED: POLICY LABS

Identifying, parameterizing 
and modeling specific policies 
at local, national and 
international scales. 

…then we can answer: 
how many migrants? 
When? Where? And 
what can we do?
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c) One projection of sea-level change 

with associated adaptation 

interventions and migration 

outcomes.

Migration dynamic 
given future 
investments in 
adaptation 

Intervening policies

a. Concentration of 
migration flows to 
single destinations

Simultaneous elimination of unsafe 
destinations, and attraction to safe 
places investing in adaptation: i.e. 
protection and accommodation. 

b. Abandonment Abandonment in places without 
adaptation policy. In destinations, 
housing buy-back programs or 
housing credits may alleviate 
burden of climate change impacts 
on migrants. 

c. Resettlement An adaptation policy of coastal 
retreat.

d. Adaptation 
limits and 
migration

Suspension of adaptation 
investments, and sudden migration 
responses. 


